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Phu luc
Mot so thuat ngir co’ ban

Adapter. Mot oligodeoxyribonucleotide tong hop twong tu linker,
nhung c6 mot dau bang va mot dau 16i 5° twong tmg v6i mot vi tri ¢t han
ché cho phép ndi ¢cDNA soi doi v6i cac plasmid vector hodc bacteriophage
M vector c6 dau tuong dong (xem thém linker).

Adenosine diphosphate (ADP). Mét ribonucleoside 5’-diphosphate
duoc céu tao tir adenine, duong ribose (5C) va hai gbc phosphate. ADP ¢
tac dung nhan phosphate trong chu trinh ning luong cua té bao.

Adenosine triphosphate (ATP). Mot ribonucleoside 5°-triphosphate
duge cdu tao tir adenine, dudng ribose (5C) va ba gbc phosphate. ATP 1a
phan tir chira nang luong hoa hoc chinh cua té bao, chi yéu duoc tip hop
trong ty thé (mitochondria) va lap thé (chloroplast). Cac gbc phosphate cua
ATP c6 mang cac lién két khi bi thiy phan s& phong thich mot nang luong
tu do 16n. Nang luong cua qua trinh ho hdp hodc quang hop duoc sir dung
dé tao thanh ATP tir ADP. Sau d6, ATP duogc bién doi nguoc trd lai thanh
ADP & nhiéu vung khac nhau cua t& bao, ning luong phéng thich ra duoc
ding dé diéu khién cac phan tmg héa sinh ndi bao. Poi khi ciing xay ra sy
thity phan tiép ADP thanh nhitng AMP (adenosine monophosphate) dé
phong thich nang lugng nhiéu hon.

Amino acid. La mot phan tir nhd mang mot gbe amine (-NHs) va mot
gdc carboxyl (-COOH) lién két véi ciing mot nguyén tir carbon. Amino acid
1a don vi cdu tric co s& cta chudi polypeptide. C6 20 amino acid khac nhau
trén cac chudi polypeptide co trong tu nhién. Trinh tu sip xép cua cac
amino acid trén chudi polypeptide quyét dinh ciu tric va chuc ning cia
polypeptide va protein ma no tao thanh.

Ampicillin (Amp). Chat khang sinh ban tdng hop duoc dung trong
moi truong chon loc dé chon céac té bao mang dot bién khuyét dudng hoic
chon dong té bao (tai to hop) mang doan DNA duoc tao dong.
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BAC (bacteria artificial chromosome). Nhiém sic thé nhan tao cia
vi khuén, dua trén co s& plasmid F-factor, dugc su dung lam vector tao
dong. BAC c6 thé tai ban trong E. coli v6i cac doan chén DNA c6 kich
thude 1én dén 300 kb.

Bén do cit han ché (restriction map). Trinh ty cac vi tri nhan biét
(recognition sites) ciia tit ca cic enzyme han ché (restriction enzyme hay
restriction endonuclease, RE) trén mdt phan tir DNA.

Bazo dong ding (analog base). Chit héa hoc c¢6 ciu tric phén tir rt
gidng cac base binh thudng cia DNA. Chung c6 thé thay thé cac nitrogen
base binh thuong trong DNA va hoat dong nhu mot tac nhan dot bién.
Trong 14n sao chép tiép theo ctia DNA, base dong dang c6 thé bt cip sai
v6i mot base binh thudng, tao nén dot bién diém. Vi du: base dong dang cua
adenine (A) 1a 2-aminopurine (AP) c6 thé gin vao DNA & vi tri cia
adenine; trong 14n sao chép tiép d6 c6 thé bt cip voi cytosine (C), trong 1an
sao chép tiép theo nita C két cip v6i guanine (G). Nhu vy dé dién ra su
thay thé cap A-T bang cap G-C.

Bazo' nito' (nitrogen base). Loai phan tir cau tao nén nucleic acid
(DNA va RNA). Cac nitrogen base c6 trong nucleic acid la adenine,
guanine, cytosine va thymine (DNA) hodc uracil (RNA). Trinh tu sip xép
ctia chiing doc theo phan tir nucleic acid d tao nén thong tin di truyén cta
co thé sinh vat.

Bit cip bo sung (complementary base pairing). Su két hop thanh
timg doi giita cAc nitrogen base nam trén hai mach don cua chudi xoan kép
DNA-DNA, DNA-RNA hoic RNA-RNA thong qua ciac mdi lién két
hydrogen. Su bt cap d6 mang tinh dic hiéu: guanine bat cap voi cytosine,
con adenine bét cip v6i thymine trén DNA hodc uracil trén RNA.

Bién nap (transformation). L& qua trinh truyén DNA ngoai lai vao
mat t& bao nhan, chang han sphaeroplast hoic protoplast, va c6 thé hgp nhét
trong nhiém sic thé nhd su tai to hop twong dong hodc duoc bién doi trong
mot don vi sao chép tu tri (autonomous replicon). Sy bién nap c6 thé xut
hién trong cac diéu kién ty nhién & mot sé vi khuan (vi du: Bacillus,
Haemophilus, Neisseria va Streptococcus), nhung & nhiéu vi khuan (vi du:
E. coli) va cac co thé sinh vét eukaryote su bién nap chi c6 thé xuit hién &
nhiing té bao “tham” dugc DNA bang cac phuong phap nhan tao nhu: hoa
bién nap, dién bién nap...
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Bién nap bang dién (electroporation). Ky thuat ding xung dién tao
ra c4c 156 thang tam thoi trén mang sinh chat dé dua DNA ngoai lai vao bén
trong té bao vat chu.

Bién tinh (denaturation). La hién tuong chuyén tir dang mach kép
sang dang mach don cia DNA va RNA thudng do nhiét gay nén. Bién tinh
ctia protein 13 hién twong chuyén tir ciu hinh hoat dong thanh dang khong
hoat dong.

Biéu hién ciia gen (gene expression). L& cac qué trinh phién ma
(transcription) va dich ma (translation) ciia mot gen dé tao ra san pham
protein cta no.

Cip base (base pair, bp). La lién két A-T hodc C-G trén mot phan tir
DNA mach kép, va 1a don vi do chiéu dai ciia mot phan tir DNA.

Chromosome walking. K¥ thuat ndy dung dé 1ap ban do nhiém sic
thé tir tap hop cac doan DNA cit han ché chong 1én nhau (overlapping). Bt
dau tir mot thu vién trong d6 chtra cac doan DNA noi trén da dugc tao dong.
Mot doan DNA mang mot gen da biét dugc lya chon va sir dung nhu mot
mau do dé nhan dang (vi du: bang cach lai khuan lac) cac doan khac, 1a cac
doan chdng 1én nhau chira ciing mot gen. Sau do, trinh ty nucleotide cua cac
doan nay s& dugc phan tich va nhd vdy co thé xac dinh dugc toan bo cac
doan cua nhiém séc thé. T d6, ban d6 cia mot vung dac biét s€ dugc xay
dung déan dan.

Chu trinh sinh tan (lylic cycle). Mot kiéu chu trinh séng ciia thuc
khuén thé (bacteriophage) khi n6 xam nhidm vi khuan, diéu khién cac hoat
dong sinh san va sinh truong bang cac gen cua né va sinh ra cac
bacteriophage thé hé con, chui ra khoi té bao vi khuan sau khi phéa v& té bao
do.

Chu trinh tiém tan (lysogenic cycle). La hién twong hé gen cia
bacteriophage hién dién ¢ trang thai on dinh va khéng sinh tan trong té bao
vat chu séng cta nd. Céc té bao vat cha co thé tiép tuc sinh trudng va phan
chia, va su sao chép ciia hé gen bacteriophage (prophage) dugc phdi hop véi
nhiém sic thé cua vat cha sao cho khi té bao phan chia thi prophage ciing
duoc chuyén vao trong ca hai té bao con. Prophage dugc duy tri bang cach
hoic hop nhit trong nhidm sic thé vat chu (vi du: bacteriophage A,
bacteriophage ®105) hozc nhu 1a mot plasmid bén ngoai nhiém sic thé (vi
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du: bacteriophage P1 va bacteriophage F116). Té bao vat chu c¢6 thé hodc
khong thé biéu hién ra mot kiéu hinh bién d6i.

Chudi contig (contiguous sequence). Mot doan trinh tu dai duogc
hinh thanh tir mot sé cac doan phan tir ngén chdng 18n nhau (overlapping).

Chudi kham (concatemer). Phan tir DNA bao gdém nhiéu doan ca
biét ndi véi nhau thong qua cac dau dinh.

Chudi ma hoa (coding sequence). Poan phan tir DNA mang ma di
truyén xac dinh dé phién ma thanh mRNA va sau d6 dich ma thanh chudi
polypeptide.

Chuyén gen (transgenic). Qua trinh chuyén mot doan DNA ngoai lai
(foreign DNA) bang cac ky thuat khac nhau (Agrobacterium, vi tiém, ban
gen, xung dién...) vao mot co thé vat chu (vi sinh vat, dong vat hodc thuc
vat).

Chuyén nhiém (transfection). Ky thuat dua DNA phage hoic DNA
virus vao cac té bao vat chu.

Cosmid. Vector lai (hybrid vector) dugc cdu thanh tir cac doan trinh
tu ctia plasmid va céc vi tri cos (dau dinh) cua bacteriophage A.

Cong nghé DNA tai t6 hop (DNA recombinant technology). Hé
thdng cac phuong phap phong thi nghiém cho phép cit doan DNA tir mot
sinh vat dé ghép ndi vao DNA ctia mot sinh vat khac tao ra phan tr DNA tai
t6 hop. Phan tr ndy dugc dua vao cac sinh vat khac nhau dé tao ra nhing
giéng chung vi sinh vat, thuc vat va dong vat mdi cd nhiing phém chét dic
biét, dap Gmg nhu cdu ngay cang cao cla san xuit va doi sdng con ngudi.
Cong ngh¢ nay co6 tng dung rong rai trong y hoc, dugc hoc, ndng nghiép va
nhiéu nganh c6ng nghiép khac.

Cong nghé sinh hoc (biotechnology). Theo nghia rong la cac qua
trinh cong nghiép c6 str dung vi sinh vat hodc cic té bao dong vat va thuc
vat (cong nghé sinh hoc truyén thong). Theo nghia pho bién hién nay do l1a
nhitng qué trinh san Xuét st dung céac giéng sinh vat méi, duoc tao ra boi
cong nghé DNA tai td hop (cong ngh¢ sinh hoc hién dai).

Trong cong nghé sinh hoc truyén thdng (1én men san xuat ruou, bia, u
chua thuc pham, lam phomat, trdng trot, chin nuéi...) trude tién con ngudi
chon lua cac dbi twong san xudt thich hop (ching vi sinh vat, cdy trong va
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vét nudi) théng qua thuc tidn san xudt va sau nay bang cac phuong phap
khoa hoc nhu gay dot bién, phan l4p. ..

Ngay nay, bang cach thay doi gen nho cong nghé DNA tai td hop
ngudi ta dé tao ra cac dbi twong san xuat thich hop hon, c6 thé thay dbi ca
vé luong va chit nhiéu qua trinh san xuit bang cong nghé sinh hoc truyén
théng truéc diy, nang chung 1én vi tri cao hon va mé ra nhiing trién vong
16n cho cac linh vuc hoat dong cua cdng nghé sinh hoc.

Deoxyribonucleotide triphosphate (dNTP). Tién chat di duoc
triphosphoryl héa (“ning luong cao™) can thiét cho qua trinh tong hop
DNA. N dugc ky hiéu cho mét trong bdn nitrogen base (A, G, T hoic C).

Deoxyribonuclease (DNase). Loai enzyme nuclease thiy phan (phan
huy) DNA sgi doi hodc DNA so¢i don.

Deoxyribonucleic acid (DNA). DNA la dai phan tir sinh hoc ¢6 cu
tric xoan doi, ton tai chu yéu trong nhan té bao, trén cac nhiém sic thé,
mang théng tin di truyén cta sinh vat. Phan ttr DNA gdm hai chudi
polynucleotide, chudi no xoan quanh chudi kia tao nén chudi xoén kép.
Trong cac nucleotide, theo chiéu doc cac gbc phosphate ndi xen k& véi céc
phan tir duong deoxyribose tao nén bd khung bén ngoai cua chudi xoan kép,
theo chiéu ngang mdi phan tir dudng déu két hop v4i mot trong bdn
nitrogen base: adenine, guanine, cytosine hoéc thymine.

DNA khong truc tiép thé hién chirc ning sinh hoc ma gian tiép qua
protein do n6 md héa. DNA tao RNA, RNA tao protein. RNA ciing la acid
nhan (nucleic acid). N6 c6 thanh phin ciu tao kha gidng DNA, ngoai trir
gbc thymine (T) trong DNA duoc thay thé boi gbc uracil (U), va RNA &
dang soi don chir khong phai ¢ dang xoin kép nhu DNA.

Qua trinh doc ma di truyén chira trong DNA dé tong hop protein goi la
su phién ma (transcription) tao ra RNA mang thong tin di truyén 12 mRNA
(messenger RNA). mRNA két hop v6i mot co quan tir trong té bao la
ribosome dé tao ra protein trong qua trinh dich ma (translation). Qua trinh
trén duoc goi la qué trinh sinh hoc can ban.

Nam 1962, Watson (M¥) va Crick (Anh) da chia s¢ Gidi Nobel voi
Wilkins (Anh) vé phat minh ra ciu triic khéng gian ciia DNA va y nghia cta
né trong viéc truyén thong tin di truyén. Piéu dang tiéc 1a Franklin, nguoi
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d3 c6 nhing dong gdp dang ké cho phat minh nay da mat truée d6. Theo qui
dinh thi Giai Nobel khong duoc phép ting cho ngudi di mat.

Dich chuyén diém dat (nick translation). Phuong phap danh dau
DNA béng phong xa [a-**P]JdCTP nhd enzyme DNA polymerase | cua E.
coli.

Dich ma (translation). Su téng hop protein trén khuén mRNA. Qué
trinh chuyén thong tin di truyén trong trinh tu base ciia mRNA sang trinh ti
amino acid cua chudi polypeptide trong té bao con goi 13 qu4 trinh sinh tong
hop protein.

Dich ma nguoc (reverse translation). La ky thuat phan lap cac gen
nho kha nang cua ching trong viéc lai véi mot doan ma oligonucleotide nao
d6, doan nay dugc chuan bi bang cach dy doan doan ma nucleic acid tir
nhitng doan ma hoa cua protein biét trude.

Dideoxyribonucleotide triphosphate (ddNTP). Mot dong phan cua
dNTP ding dé két thiic mot chudi DNA trong céc thi nghiém xéc dinh trinh
tu gen (sequencing).

Dimer. La mot hdn hop duoc tao ra giita hai phan tir ddng nhét nhung
khéi lwong phan tir thi gip doi so véi phan tir nguyén thuy.

DNA bé sung (complementary DNA, cDNA). DNA duoc tong hop
trén khuon mau MRNA nhd qud trinh phién m3 nguoc (reverse
transcription). Do vay, n6 c6 trinh tu sip xép cac nucleotide bd sung véi
trinh tw cac nucleotide trén MRNA. Vi du: trén mRNA trinh tr do la
UUGAAG thi trén cac DNA bd sung s& ¢6 trinh tu twong tmg 1a AACTTC.
DNA b6 sung dugc téng hop tu nhién trong chu trinh séng ctia virus mang
vét chit truyén 1a RNA. Vi du: HIV, virus ciim va céc retrovirus néi chung.
DNA b sung duoc tong hop nhan tao trong cac phong thi nghiém dé xay
dung thu vién cDNA (cDNA library).

DNA khuén miu (template DNA). Soi DNA ma trinh tu céc
nucleotide ctia né duge ding lam khudn mau dé tong hop nén soi DNA mai
trong qua trinh tai ban (sao chép) hodc khuéch dai DNA (PCR) hodc dé tong
hop nén sgi RNA méi trong qua trinh phién ma.

DNA polymerase. Enzyme tong hop ban sao DNA trén khuén mau
DNA bang cach xuc tac phan Gng gin timg nucleotide riéng biét vao dau
chudi DNA dang duoc tong hop.
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Nam 1959, hai nha khoa hoc nguoi My 1a Kornberg va Ochoa da dugc
nhan Giai Nobel vé nhitng nghién ctru di 1am sang to co ché co ban ciia qua
trinh sao chép DNA lién quan dén DNA polymerase 1.

DNA siéu xoiin (supercoiled DNA). DNA xoén lai trén ban than no,
thuong 1a két qua cua su gip khic, mé xodn hodc xodn lai cua chudi xodn
kép DNA.

DNA vé tinh (satellite DNA). La nhitng doan DNA mang cac trinh tu
lap lai ndi tiép c6 thanh phan khac voi tri sb trung binh cia DNA hé gen.
DNA vé tinh tao thanh bang theo gradient ty trong va dé dang phan biét véi
bang cta phan 16n DNA hé gen do DNA V& tinh ¢6 ty trong nho hon. Ban
sao ctia DNA vé tinh l3p lai hang triéu lan trong hé gen, tap trung chu yéu &
ving tAm dong va hai dau cua nhiém séc thé.

Dong (clone). Tap hop cac té bao hodc phan tir gibng hét nhau cung
bat ngudn tir mot té bao hay phan tir ban dau.

Dot blot. La k§ thuat trong dé cac vét tron nho (hodc cac diém) co
chtra nucleic acid duge dit 1én mang nitrocellulose hodc nylon dé lai véi
doan moi DNA ¢6 danh dau déng vi phong xa.

Pa hinh @6 dai cac doan cit han ché (restriction fragment length
polymorphism, RFLP). Tinh da hinh chiéu dai cac doan cét han ché dé chi
cac sai biét di tmyén & vi tri nhan biét cua cac enzyme han ché (chéng han
nhu do su thay ddi mot nucleotide) dan dén su sai biét trong chiéu dai cua
cac doan hinh thanh tir phan tng cit han ché DNA véi cing mot enzyme.
RFLP thuong duoc dung dé thiét 1ap ban do di truyén véi mot sb marker di
truyén biét trudc.

Panh diu & dudi (end labelling). B6 sung phan tir phéng xa vao dudi
ctia mot polynucleotide nhd enzyme T4 polynucleotide Kinase.

Piu bing (blunt end). Cac dau ctia DNA soi d6i khong c¢6 cac dau 3’
hodc 5’ 15i ra (protruding ends).

Piu dinh (cohesive ends hoic sticky ends). Cac dau cua phan tur
DNA c¢6 céc trinh tuw bd sung ngin c6 thé dinh két lai dé ndi hai phan tir
DNA v6i nhau. Cac ddu dinh thudng do cic enzyme han ché tao ra.

Piu tan cung C (C terminus). Goc carboxyl (COOH) tir do & vi tri
tan cung ctia mot phan tir protein hodc chudi polypeptide.
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Pau tan cung N (N terminus). Gc amine (NH,) & vi tri tin ciing ctia
mot phan tir protein hodc chudi polypeptide. Tat ca cac polypeptide déu
duoc tong hop tir dau tdn cing N dén dau tan cing C.

Piém dit (nick). Piém dut giy ¢ mot soi don trén DNA soi doi.

bién di trén gel (gel electrophoresis). Ky thuat dung dé phan tach
cac phan tir nucleic acid hoac protein dua vao sy dich chuyén caa ching
trén gia thé dang gel (agarose hoic polyacrylamide) dudi anh huéng cua
dién truong. Su dich chuyén cua cac phan tar ndy phu thudc vao dién tich,
cau hinh, kich thuéc va khéi lwong phan tir cua nucleic acid hoac protein
ciing nhu dung méi va ndng do cua chat dung lam gia thé.

Poan cit han ché (restriction fragment). Cac doan DNA nho dugc
sinh ra sau khi xir Iy doan DNA Ién bang enzyme han ché.

Poan két thic phién ma (terminator hay transcription
terminator). Trinh tu nucleotide ndam & cudi gen hoat dong nhu mot tin
hiéu két thuc sy phién ma. N6 ra hiéu cho RNA polymerase giai phong phan
tr RNA méi duogc tao thanh ra khoi gen. Luu ¥ khong dugc nham véi cac
bo ba két thiic (terminator codons hay stop codons: UAG, UAA va UGA),
xuét hién trong mRNA, 1a tin hi¢u dung cua sy dich ma (xem ma v6 nghia).
Co hai loai terminator pho bién: Rho-independent terminator (thuong 13 mot
céu trac than-quai (stem-loop structure) trong RNA dugc phién mi) nam &
dau ctia cac operons, va Rho-dependent terminator (viing khong c¢é cau tric
dac trung cua RNA, khi khong dugc dich ma, né dugc xem nhu 1a yéu td
Rho) 14 nguyén nhan gy ra chiéu phan cuc cia sy dich ma (translational
polarity).

Poan Klenow (Klenow fragment). Con goi la doan 16n cia DNA
polymerase 1. Day 12 mot doan cia DNA polymerase I (khéi luong phén tir
76.000) ctia E. coli da bi mat hoat tinh exonuclease 5°—3’.

Poan moi (primer). Mot trinh ty DNA hay RNA ngan, bét ciap voi
mdt mach cia DNA khudén mau va co mang mot dau 3°-OH tu do giup
DNA polymerase bét dau tong hop mot chudi DNA méi.

Poan nhdi (stuffer fragment). Con goi la viing dém hay viing trung
tam. La mot phan cua phage A c6 thé dugc loai bo va thay thé bang doan
chén DNA (insert DNA) ma khong anh huéng dén kha ning sinh san cua
phage trong té bao vat chu.
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Poan xudi ngwge nhw nhau (palindrome). Poan DNA mach kép cé
trinh tu sap xép céc base trén hai mach don gidng hét nhau néu cung duoc
doc theo mét chiéu (chang han 5°—3’). Vi du: cac doan nhan biét cua
enzyme han ché.

Pong dau (replica plating). Phuong phap chuyén nguyén mau cic
khuén lac hodc vét tan tir mot dia thach géc sang dia thach méi béng cach
dung mang nylon (vi du: mang Hybond-N+) vira khit 4p 1én mét thach cua
dia gbc dé dinh 14y cac té bao trong cac khuan lac (colony) hoic vét tan
(plaque) cua dia gbc, roi dua mang nay ap 1én mit thach méi.

Pon vi phién ma (transcriptional unit). Poan DNA ma hoéa cho phéan
tir RNA, bat dau tir diém khoi dau phién ma dén diém két thic phién m4, nd
c6 thé dai hon mot gen.

Pon vi sao chép (replicon). Poan DNA bit dau tir diém khai dau sao
chép kéo dai vé hai phia toi hai diém két thlic sao chép.

Pon vi tai té hop (recon). Poan DNA cua gen c6 chiéu dai du ngan
dé sy trao doi chéo khong thé dién ra ¢ bén trong n6 duoc nira. Hién nay,
duoc biét d6 1a mot cip nucleotide.

Duéi polyA (polyA tail). Doan trinh ty dai 50-200 nucleotide adenine
duge bd sung vao dau 3’ ciia hau hét caic mRNA eukaryote sau khi phién
ma.

E. coli (Escherichia coli). Vi khuan thudng co trong rudt non cia
dong vat co xuong soéng. E. coli duge coi nhu sinh vat mau cho viéc nghién
ctru hoat dong cua té bao. Pay 1a vi khuan Gram 4m c6 kich thuéc genome
khoan 4x10° base-pair. Cac qué trinh biéu hién gen (phién mi va dich ma)
di d6i voi nhau, sinh ra sgi mRNA duoc téng hop méi va duoc sir dung
ngay cho qua trinh dich ma. Khong c6 hién twong bién d6i sau dich ma
(post-translation). Vi thé, E. coli duoc xem 1a mot trong nhitng té bao vat
cha don gian nhat. R4t nhiéu thi nghiém tao dong gen dang dugc thuc hién
hang ngay tai cac phong thi nghiém déu sir dung E. coli lam vat cha véi
nhiéu ching khac nhau vé mit di truyén va cho nhiing tmg dung dic biét.

Endonuclease. La enzyme nuclease cit bén trong phan tir nucleic
acid, nguoc v6i exonuclease 12 enzyme phan giai DNA tir mot ddu hoac ca
hai diu. Nuclease thily phan nhiing lién két phosphodiester gitra cac
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nucleotide ciia mot phan tir nucleic acid. Cac nuclease c6 thé dac hiéu dbi
véi DNA (deoxyribonuclease) hoic dic hiéu d6i véi RNA (ribonuclease).

Enzyme. Chét xuc tac sinh hoc, 1a céc phan tir sinh hoc cé ban chét
protein dong vai tro chét xuc tac cho cac phan ung bién ddi hoa sinh.

Enzyme gin DNA (DNA ligase). Enzyme dung dé ndi cac phan tu
DNA véi nhau bang cach tao ra méi lién két phosphodiester giita nhém 5’-
phosphate va nhém 3’-hydroxyl trong qua trinh tai ban hoac stra chita DNA.

Enzyme han ché (restriction enzyme, RE). Loai endonuclease c6
kha nang cat DNA tai nhitng doan trinh tu nhét dinh ma chiung nhan biét.
Enzyme han ché duoc phat hién vao nam 1970, chling ton tai trong té bao vi
khuan, c6 tac dung cit DNA ngoai lai (vi du: DNA cua phage) tai nhitng
diém xac dinh, dé tiéu diét DNA nay. Cho dén nay hon 900 enzyme han ché
da dugc tim thdy. Cac enzyme han ché duoc st dung rong rdi trong cac
phong thi nghiém thao tac gen nhu nhitng “chiéc kéo” cat DNA tai nhitng
diém dac hiéu. Vi tri cat phu thuoc vao loai enzyme han ché duoc lya chon.

Nam 1978, Arber (Thuy Si), Nathans (My) va Smith (My) da duoc
nhan Giai Nobel nhd phét hién ra enzyme han ché va nhitng tng dung cua
chung dé giai quyét nhiéu van d& quan trong cua sinh hoc phan tir. Cac
enzyme nay la nhiing “chiéc kéo phan tir” ¢ thé cat DNA thanh nhiing
doan xac dinh, &3 mg ra mot thoi ky phat trién méi cua sinh hoc hién dai-
Thoi ky thao tac gen.

Enzyme phién ma ngwoc (reverse transcriptase). DNA polymerase
phu thuoc RNA (RNA-dependent DNA polymerase) co trong cac RNA
virus (retrovirus) duoc dung dé tong hop cDNA trong diéu kién in vitro.

Exon. Cac doan DNA trong gen c6 chirc ning phién ma. Exon ton tai
& ca sinh vat prokaryote va eukaryote. Riéng ¢ sinh vat eukaryote cac exon
nam xen k& véi cac doan intron. Céc intron chiém toi 90% tong sé DNA cua
té bao eukaryote va khdng cé chirc nang phién ma.

Eukaryote. Sinh vat cd té bao mang nhan dién hinh (nhan that) nghia
12 nhan duoc bao boc bdi mang nhan va tham gia vao hai co ché phan bao
quan trong la nguyén phéan va giam phan.

Exonuclease. Loai enzyme nuclease chi taic dong vao dau tan cung
cua phan tir nucleic acid, cit ra tirng nucleotide mét theo thoi gian. Ching
c6 thé chuyén hoa theo dau 5’ hoac 3’ cua sgi DNA.
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Ex vivo. Thuat ngit ding dé chi cac thi nghiém thuc hién trén té bao
nudi cdy, cac té bao nay sau do s& duoc dua vao mot co thé sdng.

B-galactosidase. Enzyme dugc ma hda boi gen lacZ. Enzyme nay
thay phan lactose thanh glucose va galactose.

Gen (gene). La don vi di truyén, yéu t§ quyét dinh mot tinh trang co
thé. Thong tin di truyén cta cac gen duoc mi hoa trong DNA quyét dinh
tinh bién di cua loai va cta c4 thé. DNA & mot chudi bao gom cac don vi
nucleotide, cd bén loai nucleotide mang bén nitrogen base khac nhau la
adenine (A), guanine (G), cytosine (C), va thymine (T). Trinh tu cac
nucleotide ciia mot gen xac dinh mot polypeptide hodac mot RNA. Gen ¢o
kha ning bi dot bién. Céc gen cha yéu nam doc theo nhiém sic thé & trong
nhan té bao. Mai gen chiém mot vi tri xac dinh trén nhiém sic thé goi la
locus. Gen c6 thé ton tai & nhiéu dang goi la cac allele. Cac gen biéu hién
théng qua cé&c phan ti do chung sinh ra 1a RNA (trong qué trinh phién mé)
va protein (trong qua trinh dich ma).

Gen chi thi (reporter gene). La mot gen ma hda ma san pham cua no
duoc  tric nghiém mdt céach dé dang (vi du chloramphenicol
acetyltranferase). Gen chi thi c6 thé dugc gan véi bat ky mot promoter nio
sao cho sy biéu hién ciia n6 co thé duoc dung dé thur nghiém chuc nang ctuia
promoter.

Gen lacZ. Gen cua E. coli ma hda p-galactosidase thich hop cho chon
loc thé bién nap bang khuan lac xanh (B-galactosidase s& két hop v6i IPTG
va X-gal dugc bd sung trong méi trudng nudi cdy) va khuan lac tring (doan
DNA ngoai lai xen vao giita gen lacZ 1am cho gen nay mét hoat tinh vi thé
khong san xuét duoc B-galactosidase).

Ghép ddi léch (mismatch). Sy ghép doi khong ding vai quy luat bo
sung gitra c&c nucleotide thugc hai sgi don DNA trong mach kép.

Ghép exon hay splicing (RNA). Qua trinh cét bo nhitng intron va ndi
cac exon cua san phdm phién méd ban dau (tién thdn MRNA) dé tao thanh
mRNA hoan chinh (mature mRNA). Qua trinh bién ddi niy xdy ra trong
nhan té bao.

Gbc tai ban (origin, ori). Trinh ty nucleotide hoac vi tri trén DNA ma
& d6 bt dau sy tai ban (sao chép).
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Gradient. Bién thién cia mot dai lugng theo mdt hudng nao do. Mot
gradient mat 46 duoc xéac 1ap trong mot sb truong hop ly tim. Mot gradient
proton hodc ion dugc tao ra qua mdt mang nho sy van chuyén tich cuc doi
hoi nang lugng.

Hé gen (genome). La tap hop céc gen c6 trong mét té bao don boi
eukaryote, trong mot té bao prokaryote hozc trong mot virus. Hé gen chua
toan bd DNA cua co thé, vi du: hé gen nguoi chita DNA dai khoang 1,6 m
nhung chi rong khoang 5 phan ti mm. O nguoi, s6 DNA néi trén duoc chia
lam 46 phan c6 d6 dai ngan khac nhau goi 1a nhiém sic thé (chromosome),
1a tip hop DNA ¢ dang nén chat dén kich thudc dudong kinh chi con 3-4
phan triéu mét. Tuy nho nhu vdy, nhung nhiém sic thé nguoi c6 dén 3 ty
gbc nucleotide. Sy sap xép didc thu cua chung quyét dinh ban chit sinh hoc
cua co thé.

Hoat tinh phdéng xa dac hiéu (specific radioactivity). La hoat d6
phong xa trén mot don vi nguyén liéu, chang han: mot mau do danh dau
phong xa c6 thé c6 hoat tinh dac hiéu 106 lan dém/pht trén microgram.
Hoat tinh dac hiéu ciing duoc dung dé xac dinh hoat d6 caa enzyme.

Huynh quang (fluorescence). Hién tuong phat mot séng anh sang cé
budc song khéac véi bude song da duoc hap thy trude d6. Mot sé phan tir
dugc goi la thé huynh quang (vi du: enzyme luciferase & con dom dém) do
c6 dac tinh nay.

In ddu DNA (DNA fingerprinting) hay in dau di truyén (genetic
fingerprinting). La phuong phap dung cac mau do phong xa hoic dung k¥
thuat PCR dé nhan dang cac bang DNA c6 cac doan lap lai véi tan sé cao.
Ban mau hinh cac bang DNA la duy nhat d6i véi mdi céa thé, va do vay c6
thé dung dé x4c dinh dic trung ca thé hoic quan hé huyét thong.

In ddu chan DNA (DNA footprinting). Phuong phap nhan dang cac
ving DNA ma céc protein diéu hda bam vao.

Intron. Nhiing doan DNA nho ¢ sinh vat eukaryote khéng mang
thong tin ma héa amino acid, phan bé rai rac doc theo phan tir DNA. Sau
khi théng tin tir DNA dugc phién ma sang mRNA thi c&c intron trén mRNA
bi cit bo, cac doan MRNA con lai gém toan cac exon dugc ndi lai vai nhau
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va chuyén dén ribosome @ dung lam khuén miu cho qué trinh dich ma.
Intron khdng thy cd & sinh vat prokaryote.

In vitro va in vivo. La thuat ngit mé ta thi nghiém trong dng nghiém
(in vitro) va trong co thé (in vivo). Ciing véi su phat trién tmg dung ctia may
tinh, hién nay cac nha khoa hoc con tién hanh thi nghiém mé phong bang
computer. Qua trinh nay goi la thi nghiém in silico.

Kéo dai doan moi (primer extension). Su téng hop mot ban sao
nucleic acid bét dau tir doan méi. Pugc st dung dé danh dau phong xa doan
DNA lam mau do hoac khuéch dai mot doan DNA bing ky thuat PCR.

Khang nguyén (antigen). Phan tir thuong tim thay trén bé mit té bao,
c6 tac dung kich thich su tao thanh khang thé. Do vay, né duoc ding dé gay
nén mot phan tng mién dich.

Khéng thé (antiboby). Mot protein (immunoglobulin) do bach cau
lympho B ctia hé thong mién dich san sinh, ¢6 tac dung nhan biét mot khang
nguyén ngoai nhap dic hiéu va gan véi nd, néu khang nguyén nam trén bé
mit té bao thi viéc gan két nay s& dan téi sy két cum té bao va lam bat hoat
khang nguyén.

Khéng thé don dong (monoclonal antibody). Khang thé xuit hién
trong phan tng mién dich c6 nhiém vu gin va tham gia loai bo chat la
(antigen) lot vao co thé. Thong thuong, trong phan tng mién dich c6 mat
hdn hop cua nhiéu loai khang thé. Tuy nhién, nho té bao lai hybridoma
ngudi ta c6 thé tao ra mot loai khang thé goi la khang thé don dong. Khang
thé don dong chu yéu duoc st dung cho muc dich chan doén bénh.

Khuéch dai (amplification.) Su san xuat nhidu ban sao ctia mot trinh
tu DNA nho k¥ thuat PCR.

Khung doc mé (open reading frame, ORF). La mdt trinh ty ma hoa
chudi polypeptide dugc bat dau véi ma khoi dau (initiation codon) va két
thic bang mot ma dirng (stop codon). Mot khung doc mé bi ngin chan néu
mot stop codon dugc dinh vi gﬁn véi ma khéi dau. Mic do vé ly thuyét ma
di truyén duoc xay dung dua trén bd ba nucleotide, do d6 s& co ba khung
doc c6 thé c6 trén mdi soi DNA, tuy nhién trong thyc té khung doc chinh
xac dwoc x4c dinh béi mot diém bat dau cb dinh.
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Khuyét doan (deletion, deficiency). Dot bién nhiém séic thé din dén
1am mét mot doan vat chat di truyén va thong tin di truyén chira trong né roi
khoi nhiém sic thé.

Kiéu hoang dai (wild type). Dang thuong thdy nhat cia mét gen
trong quan thé hoang dai. Allele kiéu hoang dai dwoc ky hiéu bang mot chir
in hoa hozc thém d4u cong sau chit viét thuong, vi du: A hay a*. Allele kiéu
hoang dai thuong 12 trdi va cho kiéu hinh binh thuong.

Kilobase (kb). 1000 base (hoic cap base), duoc dung nhu don vi dé
do hoidc xac dinh chiéu dai cua cac phan tir DNA hoic RNA.

Kinase. Cac enzyme xuc tac phan ung phosphoryl héa mdt phan tir
nhan nho ATP.

Ky thuat di truyén (genetic engineering). Con goi la cong nghé
DNA téi to hop. Bao gom hé thong cac phuong phap di truyén phan tir ding
dé thao tac vat chit di truyén, véi ba budc chinh gom ba khau chinh. 1)
Téch chiét DNA tir nhitng sinh vat khac nhau; 2) Cit va néi DNA & nhiing
diém dic hiéu dé tao ra DNA téi to hop (DNA mang cac gen c6 ngudn goc
khéc nhau), vi du: DNA plasmid c6 mang gen cta ngudi; 3) Pua DNA téi to
hop vao hoat dong trong cac té bao hoic co thé song dé sinh ra nhitng san
pham dic biét can thiét cho con nguoi, vi du: DNA plasmid mang gen tao
insulin ciia nguoi dugc dua vao vi khuan E. coli dé san xuat.

Lai khuin lac (colony hybridization). Ky thuat lai in situ dé xac
dinh vi khudn mang vector kham (chimeric vector) ma DNA cua vector nay
turong dong véi mot doan ma hoa dic biét nao do.

Lai phén tir (molecular hybridization). Qua trinh trong d6 hai mach
nucleic acid bd sung (A-T, G-C) bat cip hinh thanh nén mot mach kép. Pay
la mot k¥ thuat hiru ich dé phat hién mot trinh tu nucleotide chuyén biét.

Lai tai chd (in situ hybridization). Qu4 trinh bét cap gitta mau do (1a
mot trinh tw DNA sgi don hay RNA) véi DNA cia té bao duoc cb dinh trén
lam kinh.

Lap ban dé han ché (restriction mapping). Ky thuat dung dé xéac
dinh vi tri cac diém cat han ché trén phan tir DNA.

Linker. Mot oligonucleotide tong hop cd hai ddu bang, chira mot hozc
nhiéu vi tri ¢t han ché cho phép ndi cDNA soi dbi voi cac plasmid vector
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hodc bacteriophage A vector. cDNA s¢i doi trude d6 duoc xur ly véi DNA
polymerase cua bacteriophage T4 hodc DNA polymerase I cta E. coli dé tao
dau bang. Cac linker sau khi gin voi hai ddu bang cua doan cDNA nhd
DNA ligase s€ duoc cit han ché dé tao ra dau so le tuong déng v6i hai dau
ctia vector. Phan tmg gin giita doan cDNA c¢6 mang linker & hai dau véi
vector cling dugc xuc tdc nho DNA ligase.

Lysosome. Mdt bao quan c6 mang bao boc & trong té bao chit cia
nhing té bao eukaryote. Lysosome chira nhiéu enzyme thiy phan.

Ly tam theo gradient mat d¢ (density gradient centrifugation). Ky
thuat tach cac hop chit dya vao sy khac nhau vé mat do cua ching duoc
thue hién bang phuong phép ly tAm dé 1am ling cac chat qua mot gradient
né)ng d0 cua saccharose hodc CsCl.

M4 di truyén (codon). Nhom ba nucleotide ndm ké nhau (bo ba) trén
phan tt mRNA x4c dinh mot amino acid trén chudi polypeptide, hodc 1a tin
hiéu két thiic viéc tong hop polypeptide.

M4 thoai bién (degenerate codon). M4 di truyén ma ¢ d6 mot amino
acid dugc quy dinh boi mot sé bo ba nitrogen base, chir khdng phai chi bai
mot bo ba. Thodi bién 1a dic diém vén c6 cia ma di truyén ton tai pho bién
6 sinh gioi.

Mai vo nghia (nonsense codon) hay ma dirng (stop codon). La
codon ma & dé qua trinh dich mi dimg lai (noi két thuc cua chudi
polypeptide). Cé tit ca ba codon v6 nghia vé&i cac tén goi 1a amber (UAG),
ocher (UAA) va opal (UGA)

Maturation. Qua trinh trong d6 cac MRNA vira dugc phién ma trai
qua mot s bién d6i hoa hoc dé trd thanh mRNA hoan chinh sin sang lam
khubn méu cho viéc tong hop protein.

May dém nhap nhay (scintillation counter). May dung dé xac dinh
hoat tinh phong xa trong mot mau thi nghiém.

MAiu do (probe). Mot doan RNA hay DNA chuyén biét duoc danh
ddu bang dong vi phong xa hay bang hoa chat (chat phat huynh quang hodc
enzyme), dung dé dinh vi mét trinh tu nucleic acid nhat dinh thong qua k¥
thuat lai phan tur (xem Northern blot, Southern blot...)
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Mat dd quang (optical density). Thong s cho phép do do hap thu
anh sang & mot bude song nao do6 cua mot méi truong hoac dung dich.

Monomer. La c&c phan tir don vi nho, ¢6 thé lién két vai cac phan tir
don vi giébng nd dé hinh thanh nhimg phan tir 16n hon (polymer). Vi du: cac
nucleotide Ia c&c monomer cua nucleic acid va cac amino acid Ia monomer
cua protein.

NAm men Saccharomyces cerevisiae. L4 mét vi sinh vat nhan that
dugc str dung nhiéu trong cdng nghé DNA téi té hop. Genome ciia nAm men
S. cerevisiae khoang 1,35x10’ base-pair nhiéu hon E. coli khoang 3,5 lan.
N4m men thudng duoc dung lam té bao vat chi dé biéu hién nhitng protein
¢6 cau tric phuc tap can qué trinh hau dich ma ma vi khuan E. coli khdng
thé dap Gng.

Nhan t6 kiém soat phién mé (transcription control element). DBoan
nucleotide nam xung quanh diém bét dau va két thic cia mdi gen, tham gia
vao sy diéu hoa hoat dong biéu hién cuaa gen.

Nhiét do nong chay (melting temperature, Ty,). L& nhiét do ma ¢ do
c6 mot nira s6 phan tir ciia mot trinh tu DNA bj bién tinh.

Northern blot. K§ thuat chuyén va c¢6 dinh RNA tir formaldehyde
agarose gel (sau khi duoc phan doan bang dién di) 1én mang lai bang nylon
hodc nitrocellulose dé lai véi mau do duoc danh dau dong vi phong xa [o-
32p]1dCTP hoic digoxigenin-dUTP.

Nucleic acids. Nhitng polynucleotide sinh hoc thién nhién, trong do
nhimg don vi nucleotide duoc két hop véi nhau boi nhimg lién két
phosphodieste thanh trinh ty DNA hodc RNA riéng biét.

Nucleoside. Mot hop chat gdm mot base purine hodc pyrimidine két
hop dong hoa tri véi mot phan tir dwong pentose.

Nucleotide. Mgt nucleoside phosphoryl hdéa vdi mdt trong nhitng
hydroxyl ctia pentose. Phan tir dong vai tro cau triic co s& cia DNA va
RNA, gdom ba phan: duong pentose (ribose trong RNA, deoxyribose trong
DNA), nitrogen base va gc phosphate.

Nucleolytic. Phan tng thuly phdn mét ciu ndi phosphodiester trong
mot nucleic acid.
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Nuclease Bal 31. Mét loai enzyme exonuclease thuy phén ca hai soi
cua phan tr DNA cung mot luc.

Oligo. Tiép dau ngir c6 nghia la “it”, vi du: oligonucleotide
(polynucleotide) cé it nucleotide hoac oligopeptide (polypeptide) cé it
peptide.

Oligo(dT)-cellulose. M6t doan ngin gém cac géc deoxy-thymidine
lien két vai co chét cellulose, duoc sir dung dé tinh sach mRNA eukaryote
bang phuong phap sic ky cot.

Oligomer. Thuat ngit chung dé chi mot doan ngan cac monomer.

Oligonucleotide. Mot doan ngan cac monomer la nucleotide, thuong
tur 20-30 nucleotide.

On hoa (temperate). Trang thai tiém tan cta cac bacteriophage té bao
vat chu.

a-peptide. Mot phan cua protein B-galactosidase, dugc ma hoa boi
doan gen lacZ.

Phage. Viét tit ctia bacteriophage (thuc khuan thé), 1a loai virus xam
nhiém va sinh san bén trong vi khuan. Phage thuong cé vo boc protein,
phtic hop bao gém phan dau c6 hinh da dién chta nucleic acid va dudi ma
qua d6 nucleic acid xam nhap vao vi khuan chu. Sau qué trinh nhan 1én caa
nucleic acid cua phage, té bao vi khuan chu thuong bi tan bién. Loai phage
lubn ludn lam tan té bao vi khuan khi ching xam nhiém vi khuan goi la
phage doc. Vi du: phage T4. Nguoc lai, con c6 phage 6n hoa, khi xam
nhiém vi khuan n6 gay nén phan ung tiém tan, nghia 1a hé gen cua phage
gan vao nhidm sac thé vi khuan va dugc sao chép cung vai nhiém sic thé
d6. Hé gen cua phage & trang thai gan nhu vay véi nhiém sic thé vi khuan
goi la prophage.

Phagemid. La mot loai plasmid vector c6 mang cac doan trinh tu cua
phage.

Phin tng chudi polymerase (polymerase chain reaction, PCR).
Phuong phéap dung trong phong thi nghiém dé khuéch dai cac doan DNA
dac biét 1én hang triéu lan trong vong vai gio thdng qua 20-30 chu ky nhiét,
mdi chu ky bao g@)m ba mirc nhiét do: bién tinh & 90-95°C, bit cap voi moi
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& 40-65°C hodc hon va téng hop mach méi nhd DNA polymerase chiu nhiét
(Taq polymerase) & 70-72°C. PCR c6 ung dung rong réi trong chan doan y
hoc, phan tich sy da dang sinh hoc, chon giéng va trong nhiéu linh vuc
khac.

Nha khoa hoc My (Tién si Mullis) nguoi phat minh ra ki thuat PCR
da nhan giai Nobel nam 1993. Cung chia s¢ Giai Nobel vai Mullis 1a Smith
(Canada) do c6 nhitng doéng gop mang tinh nén tang cho viéc gy dot bién
diém dinh hudng, dua trén céc oligonucleotide va viéc phat trién ching
trong cac nghién ctu protein.

Phan tich trinh tw gen (gene sequencing). La k¥ thuat xac dinh trinh
tu theo cAu triic bac mdt cua chudi cac nucleotide trong mot phan tur nucleic
acid. Phan tich trinh ty cuia DNA c6 cac phuong phap héa hoc cua Maxam-
Gilbert va phuong phap enzyme cta Sanger. Trong nhiing nim gan day,
mét sb phuong phép xéc dinh trinh ty méi nho sy hd tro cua may tinh da
Xuat hién. Bén canh k§ thuat thong thudng sir dung cac polyacrylamide gel
dé phan ly cac phan tr DNA c6 d6 dai khac nhau, cac k¥ thuat méi lién
quan dén phat hién huynh quang cia cac nucleotide dugc danh dau, phan
tich trinh twv DNA bﬁng khdi phé, dién di mao dan hoic lai véi cac doan
oligonucleotide duoc téng hop nhan tao ciing da ra doi.

Nam 1980, Sanger (Anh) va Gilbert (My) da dugc trao giai Nobel do
dd c6 nhitng dong gbp quan trong vé phuong phap xac dinh trinh ty cac
nucleotide trong phan tir DNA. Péng gop nay 1a mdc lich str to 16n trong
sinh hoc phan tir, 1a nguyén ly cua tat ca cac may xac dinh trinh ty DNA tu
dong dang sir dung hién nay trén khap thé gidi.

Phin cudi (telomere). Poan cudi, phan cudi cia mot nhiém sic thé
thang ciia eukaryote, bao gdm nhiing trinh ty DNA ngin duoc lap lai nhiéu
lan.

Phan tim (centromere). Phan co thit dugc thiy trén nhiém sic thé &
ky giita, d6 1a noi hai nhiém sac tir dinh v6i nhau.

Phién ma (transcription). La qua trinh dugc xuc tac bdi enzyme
phién ma RNA polymerase dé tong hgp mMRNA tir khuén mau DNA.

Phién mi nguoc (reverse transcription). Qua trinh tong hop DNA
tr khuén mau mMRNA nhd enzyme phién ma nguoc (reverse transcriptase).
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Phéng xa tu ghi (autoradiography). Ky thuat phat hién cac phan tir
¢6 danh ddu phong xa thong qua hiéu Gmg tao anh ciia cac phan tir ndy trén
phim X-quang.

Phosphatase kiém (alkaline phosphatase). Enzyme loai bo cac
nhém 5’-phosphate tir dau ctia cac phan tor DNA va dé lai cac nhém 5°-
hydroxyl.

Plasmid. La DNA vi khudn c6 c4u tric mach vong kép, nam trong té
bao chat va ngoai nhan, ¢ kha niang sao chép doc lap ddi véi nhiém sic thé
cua té bao. Ton tai ca & sinh vat prokaryote va eukaryote. Ngay nay, cac
plasmid thiét ké nhan tao dwoc sir dung rong rai nhu 1a cac vector ding
trong céc k¥ thuat tao dong va biéu hién gen.

Plasmid khong tiép hop (non-conjugative plasmid). Vi du: plasmid
ColE1, la loai plasmid khong dung su tiép hop cho qua trinh sdng, thong
thuong 13 cac plasmid co kich thude bé, ton tai véi mot sé lwong nhiéu. Co
ché nhén 1én (nhiéu ban sao) cua ching ciing khac hoan toan véi plasmid
tiép hop.

Plasmid khong twong hgp (incompatible plasmid). La nhiing
plasmid cé thé cung tdn tai v&i nhau trong mdt vai thé hé & té bao vat chu,
sau d6 trong qué trinh phan chia cua té bao, mot sd trong chiing sé& bi thai
loai. Mudn tuong hop trong cung mat té bao vat chu, cac plasmid khac nhau
phai c6 chung mét s6 dic diém trong qua trinh ton tai.

Plasmid tiép hop (conjugative plasmid) hay plasmid F (fertility (F)
plasmid). La cac plasmid chuyén giao nhimg ban sao DNA ctia ching tir vi
khuan nay sang vi khuan khac nho phuong thire tiép hop (do ching cé to
hop gen dé san xuat cac dng protein hay con goi la 1ong gidi tinh (sex pile)
lam cau nbi giita hai té bao vi khuan vi nhau). DNA cta plasmid, thim chi
ca DNA cuia hé gen vi khuan, thdng qua cac dng protein ndy dé chuyén tir té
bao vi khuan “cho” sang té bao vi khuan “nhan”. Cac plasmid, ngoai viéc
chuyén giao DNA ctia riéng ching, con c6 kha ning chuyén giao mot phan
hay nhiéu phan hé gen cua té bao vi khuan vat cha dén té bao vi khuan
” khac. Do vdy, chiing dugc goi 1a cac nhan té gidi tinh (sex factor)
ctia vi khuan vat chu, ¢ vai trd quan trong trong bao ton di truyén cua vi

“nhan

khuan theo phuong thirc nay.
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Plasmid tuwong hgp (compatible plasmid). La nhitng loai plasmid c6
trong cung mot t& bao vat chu nhung khong anh huong 1an nhau. Khi té bao
vat chii phan chia, chung cting ddng thoi phan chia va ton tai vinh vién.

Polyacrylamide. La polymer cua acrylamide va bisacrylamide c6 ciu
trac gdm cac lién két chéo tao ra mot mang xdp (gidng bot bién). Cac chat
phai chui vao 15 gel méi ra duoc, vi vay nhitng chit nao c6 khéi lugng phan
tor nho s€ ra trude va nguoc lai.

Polynucleotide. Trinh ty nhitng nucleotide ndi dong héa trji véi nhau,
trong d6 vi tri 3’ cia pentose ctia mot trong nhirng nucleotide dugc ndi véi
mot lién két phosphodieste & vi tri 5° ctia pentose cua nucleotide tiép theo.

Polypeptide. Mot chudi dai nhitng amino acid ndi v6i nhau boi nhimng
lién két peptide.

Prokaryote. Sinh vat don bao khong c6 nhan té bao dién hinh, DNA
nam trong té bao chat khdng c6 mang bao boc, khéng c6 nguyén phan va
giam phan; dai dién dién hinh 1 vi khuan.

Prophage. Phage 6n hoa di xen vao nhiém sac thé cta vi khuan tiém
tan. N6 sao chép dong thoi véi nhiém sic thé cua té bao vi khuan chu.

Protein. Mot phan tir 16n gdm mot hodc nhiéu chudi polypeptide, mdi
chudi c6 mot trinh ty amino acid va mot khdi luong phan tir ddc trung.
Protein 1a hop chét quan trong bac nhat ddi véi co thé séng. Vé cau tric,
protein 1 phan tir mach dai gém cac don vi cau trdc nho 1a cac amino acid
ndi véi nhau qua mbi lién két peptide. Khéi lwong phan tir cua protein tir vai
nghin dén vai triéu. C6 khoang 20 loai amino acid. Cac loai protein phuc tap
hon c¢6 lién két thém véi cac nhom bd sung.

Protein dung hep (fusion protein). La mot protein tai t6 hop lai
dugc ma hoa bdi mot gen lai (fusion gene) do sy dung hop in vitro cac doan
gen khac nhau trén plasmid vector va sau d6 bién nap vao vi sinh vét chu
(chang han E. coli). Vi vy, protein dung hop s& mang trinh ty amino acid
ctia hai protein khac biét dugc tong hop tir dau N ctia vector biéu hién.

Protein nguyén thé (native protein). La mot protein tai té hop duoc
mé& hoa bai mot gen ngoai lai (foreign gene) trong vi sinh vat chu. Khac véi
protein dung hop, protein nguyén thé dugc téng hop tir dau N cia né cha
khong phai tir dau N cua vector.
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Purine. Mot hop chét di vong, kiém, c6 nitrogen, 1a thanh phﬁn cua
nhirng nucleotide va nucleic acid. Purine chira mot nhan pyrimidine két hop
v61 moOt nhan imidazol.

Pyrimidine. Mot nitrogen base di vong cé ¢ trong cac nucleotide va
nucleic acid.

Retrovirus. La loai virus RNA chira enzyme reverse transcriptase va
sinh san dudi dang DNA mach kép. Chung c6 kha ning xam nhiém té bao
vat chii cao. Khi xdm nhidm n6 c6 kha ning gin hé gen cia virus v6i hé gen
ctia t& bao vat chu, 1a co s¢ dé thiét ké cac vector liéu phap gen hiéu qua.

Ribonuclease. Enzyme xuc tac dic hiéu viéc phan hiuy RNA bing
cach cit cac méi lién két phosphodiester trén RNA.

Ribonucleic acid (RNA). Thudng 1a phan tir da phan mach don gdom
cac don vi cdu tric co s 1a ribonucleotide. V& mat hoa hoc RNA rat giéng
v6i DNA. RNA 14 vat chét di truyén ciia mot sd virus va la cac phéan tir
trung gian trong qua trinh téng hop protein ma thong tin vé trinh tu amino
acid cta chung da dugc ma hoa trong DNA.

Ribonucleotide. Pon vi céu trac co sé cia RNA, gdm ba thanh phan:
duong ribose, nitrogen base va nhom phosphate.

Ribosome. La co quan tir khi két hop voi mRNA tao ra bd may tong
hop protein. Trong té bao thuong c¢6 hang nghin ribosome, ribosome cua
moi té bao déu gém mot tiéu don vi nho va mot tiéu don vi 16n. Mdi tiéu
don vi ¢6 mang nhiéu protein va rRNA (trong d6 rRNA 1a thanh phan chu
yéu chiém khoang 65%) co6 kich thudc khac nhau. Nguoi ta ciing thiy
ribosome trong ty thé, & d6 c6 su tong hop mot sd protein ty thé.

RNA bé sung (complementary RNA). RNA sinh ra bang cach phién
ma tir khuén mau soi don DNA tuong tng.

RNA ligase. Enzyme nbi cac doan RNA vé6i nhau sau khi céc intron
dugc cit roi khoi tién chit cia mRNA (pre-mRNA) ¢ cac sinh vét
eukaryote, tao ra MRNA hoan chinh san sang tham gia vao qué trinh dich
mi dién ra trén ribosome.

RNA polymerase. Con goi la RNA polymerase phu thuoc DNA
(DNA-dependent RNA polymerase), xuc tac viéc tong hop RNA trén khuon
mau DNA trong qué trinh phién ma.
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RNA ribosome (ribosomal RNA, rRNA). La thanh phin co ban cia
ribosome, dong vai trd xdic tac va cdu trac trong téng hop protein. Tuy theo
hé sé ling rRNA duoc chia thanh nhiéu loai: & eukaryote c6 rRNA 28S;
18S; 5,8S va 5S; con cac rRNA ¢ E. coli ¢ ba loai: 23S, 16S va 5S. rRNA
chiém nhiéu nhit trong bén loai RNA (khoang 80% tong sé RNA té bao).
tiép dén 1a tRNA khoang 16%, mRNA chi khoang 2%. Ngoai ra, té bao sinh
vat eukaryote con chira nhitng phéan t&r RNA kich thudc nhd ctia nhan (small
nuclear, snRNA) chiém khoang <1% tham gia vao ghép nbi cac exon.

RNA théng tin (messenger RNA, mMRNA). Mot loai RNA duoc
phién ma tir mét trinh tu DNA. mRNA truyén thong tin di truyén tir nhiém
sdc thé t6i ribosome dé tong hop protein. Trong qua trinh d6 mét soi cua
chudi xoan kép DNA duoc ding lam khuén mau, doc theo né cac nucleotide
cia MRNA b6 sung duoc xép thanh hang, ndi v6i nhau tao nén mét
polynucleotide gidng hét soi DNA khong lam khudn mau ngoai trir thymine
dugc thay bang uracil. Qué trinh nay goi 1a phién ma va phan ttr mRNA
mang mi di truyén duoc dung dé diéu khién sy hinh thanh protein trén
ribosome.

RNA van chuyén (transfer RNA, tRNA). Loai RNA mang cac
amino acid dén ribosome va siap xép chiing doc theo phan tir MRNA di nim
san & d6. Tai day, cac amino acid ndi véi nhau biang lién két peptide dé tao
thanh phén tr protein. M3i amino acid c6 mot phan tir RNA van chuyén
riéng véi b ba dic trung va nhu vay cac amino acid duoc sap xép theo trat
tu cua cac nitrogen base trén mRNA trong qua trinh dich ma.

RNA kich thwéc nhé cia nhian (small nuclear RNA, snRNA).
Ngoai mRNA, tRNA Va rRNA, té bao eukaryote con chira nhitng phan tur
RNA kich thuéc nhé ctia nhan (chiém khoang <1%) tham gia vao ghép ndi
cac exon.

Sang loc (screening). Ky thuat nhan dang mot dong DNA trong mot
thu vién hé gen (genomic library) hoic thu vién cDNA (cDNA library) bing
mot phuong phép lai miu do c6 danh déu [o-**P]dCTP voi cac vét tan
(trudng hop dung bacteriophage A lam vector tao dong va cho xam nhiém
vao vi khuan E. coli) hodc khuan lac (dung plasmid 1am vector tao dong)
Cua cac thu vién d6 trén mang nylon hoac nitrocellulose. Tin hiéu lai duoc
phét hién bang phong xa ty ghi trén phim X-quang.

Cong nghé DNA téi té hop 197



Sinh hoc phan tir (molecular biology). Khoa hoc nghién cuu céac
hién twong séng & mac d6 phan tir. Linh vuc khoa hoc tré tudi nay 1a diém
gap nhau caa cac khoa hoc kinh dién nhu di truyén hoc, hda sinh hoc, té bao
hoc, vat Iy hoc, hda hoc hitu co va héa ly. Theo cach hiéu phé bién hién nay,
sinh hoc phan tir 1a khoa hoc nghién ciru cac gen va hoat dong cuaa chdng ¢
murc do phan tir, bao gom phién ma, dich mé, sao chép, diéu hoa biéu hién
gen, tai to hop va chuyén gen...

Sinh tong hop protein (protein synthesis). Phan @ng hda hoc dién ra
trén ribosome tao nén cac phan ta protein tir cac amino acid trén co sé thong
tin di truyén nhan duoc tir trong nhan té bao théng qua mRNA.

Southern blot. K§ thuat chuyén va c¢6 dinh DNA di bién tinh tir
agarose gel (sau khi duoc phan doan bang dién di) 1én mang lai bang nylon
hay nitrocellulose dé lai v6i mau do dugc danh dau dong vi phong xa [a-
32P]dCTP hodc digoxigenin-dUTP.

S6 ban sao (copy number). (1) S6 céc phan tir plasmid c6 trong mot
té bao vi khuan. (2) S6 luong cac ban sao cia mot gen trong hé gen caa mot
sinh vat.

So d6 phong xa tu ghi (autoradiogram). Hinh anh sinh ra trén phim
X-quang do su phat xa cua cac hat phong xa.

Tai t6 hop (recombination). Qua trinh ma trong d6 nhiém sic thé
hay phan to DNA duat ra 1oi cac ph?m dut duoc ndi lai theo mot td hop moi.
Qua4 trinh ndy c6 thé xdy ra trong té bao sdng (qua sy trao ddi chéo trong
phan bdo giam nhidém) hay trong dng nghiém nho cac enzyme cét va ndi
DNA.

Tao dong gen (gene cloning). Con goi la nhan dong, tach dong hay
dong hoa, 1a su san sinh nhiéu ban sao cia mot phan tir DNA, thudng 1a
phan tir DNA tai t6 hop trong plasmid vector, bang cach sao chép phan tir
d6 trong mot vat chu thich hop ching han vi khuan E. coli.

Terminal transferase. Enzyme bé sung cac goc nucleotide vao dau
3’ cua oligonucleotide hoac polynucleotide.

T¢é bao kha bién (competent cell). Céc té bao vi khuan c6 kha ning
tiép nhan DNA ngoai lai trong qua trinh bién nap.
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Thé bién nap (transformant). Té bao hoic sinh vat nhan duoc gen
ctia mot sinh vat khac trong qua trinh bién nap va biéu hién chic ning cua
gen d6 ra kiéu hinh.

Thé da hinh (polymorphism). Mb ta su c6 mit dong thoi cia quan
thé trong hé gen biéu hién bién di c6 tinh chét allele, c6 thé quan sat trén cac
allele tao ra cac kiéu hinh khac nhau, hodc su thay doi cia DNA anh hudng
dén kiéu cat han ché (restriction patterns).

Thé tai t6 hep (recombinant). Cac ca thé hoic té bao mang céc to
hop gen khac véi cha me cta ching do cac qué trinh tai té hop di truyén
sinh ra.

Thong tin di truyén (genetic information). Thong tin duoc luu triv
trong cac phan tt DNA cua sinh vat ¢ dang trinh tu sap xép cua bdn
nucleotide ky hiéu 1a A, T, C va G déng vai tro nhu nhirng “chir céi” cua
“ngdn ngir” di truyén. Trong ngdn ngir nay, mdi tir chi c6 ba chir céi goi la
mot bo ba. Nghia ctia mdi tir 1a mot amino acid ¢c6 mit trén phan tir protein
tuong tng. Mdi “cau” caa ngdn ngit di truyén 1a mot gen chira dung théng
tin di truyén dé dam nhiém maot chirc ning tron ven. Mdi chirc ning 1a mot
dac tinh sinh ly, hinh thai hay cau tric caa su séng. Do co ché sao chép theo
kiéu nira bao toan cia DNA ma thdng tin di truyén duoc truyén chinh xac tur
thé hé no sang thé hé kia hau nhu khong thay doi.

Thuw vién cDNA (cDNA library). Tap hop cac dong DNA dugc tao ra
tir MRNA ctia mot té bao hoic mot mé cu thé trong bacteriophage vector,
dai dién cho thdng tin di truyén ma cac té bao dé biéu hién.

Thw vién hé gen (genomic library). Tap hop tat ca cac doan DNA
dugc tao ra tir phan g cét han ché genome trong bacteriophage vector, dai
dién dugc cho toan bd cho théng tin di truyén caa mot hé gen.

Tri hodn gel (gel retardation). Phuong phap xac dinh diém bam cua
protein trén cac doan DNA, dua vao d6 di chuyén cham caa ching so véi
DNA khéng bi protein bdm trong cac thi nghiém dién di trén gel.

Trinh tw din dau (leader sequence). Mot trong ba phan chu yéu cua
mot phan tr mRNA. Trinh ty nay nim ¢ dau 5° cia mRNA va mang thong
tin dé ribosome va céc protein dac hiéu nhan biét bat dau qua trinh tong hop
polypeptide, trinh tu din dau khong duoc dich ma thanh trinh tu cac amino
acid.
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Trinh ty diéu hoa (regulatory sequence). Mot trinh ty cia DNA
tham gia vao qud trinh diéu hoa cua gen. Vi du: trinh tu promoter hodc
operator.

Trinh tw khéi dong (promoter). Trinh tu nucleotide dic hiéu ndm
trong thanh phan operon, ¢é chirc ning diéu hoa hoat dong cta operon, noi
RNA polymerase bam vao dé bit diu qua trinh phién ma. Trinh ty dic trung
cua promoter c6 khoang 20-200 nitrogen base.

Trinh ty Shine-Dalgarno (Shine Dalgarno sequence, SD). Con goi
la viing lién két ribosome (RBS), 1a mot phan cia trinh tu nucleotide & dau
5’ cia mot mRNA prokaryote c6 thé két hop bd sung cip base voi dau 3°
cua 16S rRNA, dung lam tin hi¢u cho su khéi dau dich ma.

Trinh tw tang cwong (enhancer). Trinh ty nucleotide dang cis lam
tang cudng do phién ma cua promoter trong gen eukaryote. N6 ¢6 thé nam
cach promoter hang ngan cap base va hoat dong theo ca hai hudng & bat ky
vi tri ndo so voi promoter.

U dé gin moi (annealing). Dung dé chi su bat cip cua khudn méu
DNA soi don voi primer (mdi) dé tong hop nén mét soi DNA bd sung bang
cach sir dung cac dNTP c6 trong mdi truong dé kéo dai primer nhd sy xuc
tac cua enzyme Taq DNA polymerase (trong khuéch dai PCR) hoic DNA
polymerase | (trong tong hop cDNA).

U'c ché amber (amber suppresser). La cac gen dot bién (mi hoa cho
tRNA) ma nhiing anticodons cua né da duogc kich hoat dé co thé nhan UAG
codon ciing nhu cac codon trude do.

Vit chia (host). Té bao ding dé nhan cac phan tir DNA Ién nhiéu lan.

Vector. La cac phan tir DNA duoc sir dung trong tao dong va biéu
hién gen, va nhan ban chiing trong té bao vat chu (E. coli hoic ndm men).
C6 ba nhom vector chinh gém: (1) Nhom plasmid, (2) Nhom
phage/phagemid, va (3) Nhom nhiém sic thé nhan tao (artificial
chromosome: BAC, YAC...). Y tudng vé vector chuyén gen bat ngudn tir
cac plasmid cua vi khudn. Vector chuyén gen 1a cic phan tir DNA c¢6 kha
nang tu tai sinh, ton tai doc lap trong té bao va mang duoc cac gen can
chuyén.
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Vector tao dong (cloning vector). Phan tt DNA mach kép c6 kha
nang tu sao chép trong té bao vat chu. C6 thé gan vao phan tir ndy mot doan
hodc mot vai doan DNA khéac ngudn tao nén phan tir DNA tai t6 hop dung
dé nhan dong.

Vector bi¢u hién (expression vector). Phan tt DNA mach kép co
mang cac tin hiéu can thiét (promoter, terminator va ving lién két ribosome)
cho sy biéu hién cua mot khung doc mé (gen) s& duoc nhan dong va san
Xudt protein twong tmg trong té bao vat chu.

Vét tan (plaque). Vong tron trong sudt xuit hién trén tham duc cia
cac vi khuan moc trén méi truong thach dic, do sy tan v& lap lai nhiéu chu
ky ctia cac té bao vi khudn bi bacteriophage xdm nhiém va sinh tan.

Virus. Phirc hop chira nucleic acid (DNA hodc RNA) nam trong mot
v6 boc protein, ¢6 kha niang gdy nhiém va tai ban bén trong té bao vat chu
dic hiéu, tao ra nhiéu virus, lan truyén tir t& bao nay sang té bao khac. Virus
la dang séng khong c6 cau tric té bao, 6 kha ning xam nhap vao céc té bao
sdng xac dinh va chi sinh san & bén trong céc té bao d6. Giéng nhu tit ca ca
sinh vat khac, virus c6 bo may di truyén caa riéng minh, ma hoa viéc tong
hop cac hat virus tir cac chat cé trong té bao vat cha. Nhu vay, virus la
nhiing vat ky sinh noi bao. Virus phan bé & khip noi trong tu nhién, xam
nhap vao tat ca cac nhom sinh vat. Nguoi ta da biét khoang 500 loai virus
Xam nhap dong vat mau nong, 300 loai xam nhap thuc vat bac cao. Mot sb
khdi u ung thu & dong vat va & ngudi c6 thé do virus. Virus ton tai & hai
dang: dang nghi hay ngoai bao va dang sinh san hay noi bao. Kich thudc
cua cac hat virus tir 15-350 nm, chiéu dai ciia mot sé loai virus cé thé dat toi
2000 nm. Phan Ién virus chi nhin thiy duoc qua kinh hién vi dién tir. Chat
mang thong tin di truyén caa virus la nucleic acid: DNA hoic RNA. Vi vay,
c6 thé phan virus thanh hai loai: loai mang DNA va loai mang RNA.

Vi tri cos (cos site) hay dau cos (cos end). Trinh ty nucleotide dugc
cit ra dé tao thanh cac phﬁn mo rong soi don, két dinh & hai dau cubi cua
cac phan tir DNA mach thing cia mot phage nao d6 (vi du: phage 1).

Vong cip toc (hairpin loop). Ving chudi don bd sung tao nép gép
chtra cac cip base tao thanh xoan kép, dugc ding lam mdi (primer) cho qua
trinh tong hop soi cDNA thir hai.

Viung cung hwéng (downtream). Bé cap dén vi tri cua mot doan
trinh ty nao d6 nam & phia dau 3° ciia gen hoic mot doan gen quan tam.
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Vung lién két ribosome (ribosome binding sites, RBS). La trinh ty
nuleotide trén phan tr mRNA gitp cho n6 bam vao ribosome trong qua
trinh dich ma (xem trinh tu Shine-Dalgarno).

Vung ngwoc hwéng (upstream region). Vi tri cua mot trinh tu
nucleotide nao d6 nam ¢ phia dau 5’ ciia phan tir DNA so véi gen quan tam.

Viung tao dong (multiple cloning sites, MCS) hay viing da ndi
(polylinker hay polycloning sites). Poan DNA ngin trong mot vector thé
hé tha ba (vi du: cac nhom pUC, pGEM, pBluescript...) cé chtra cac vi tri
nhan biét cho mot s6 enzyme cit han ché thong dung, duoc thiét ké dé chen
doan DNA ngoai lai vao day.

Western blot. Ky thuat chuyén protein tong sé da duoc phan tach
bang dién di SDS-PAGE (sodium dodecyl sulphate-polyacrylamide gel
electrophoresis) 1&n mang nylon hoic nitrocellulose dé lai véi khang thé mot
dic hiéu va sau dé 1a khang thé hai c6 danh dau enzyme nham phéat hién
protein khang nguyén twong tng cua no.

YAC (Yeast artificial chromosome). Nhidm sic thé nhan tao cua
nim men, dugc ding lam vector dé tao dong nhiing doan DNA c6 kich
thudce rt 16n trong ndm men.
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Lo ndi dau

Cong nghé DNA tai to hop (con goi 1a k§y thuat di truyén hay k¥ thuat
gen) la mot bd phan quan trong va la cong nghé chia khéa (key technology)
ctia linh vuc cong nghé sinh hoc. Céng nghé DNA tai t6 hop dugc ra doi
trén co s& cac thanh tuu ctia sinh hoc phan tir va hién nay dang dong vai tro
céch mang ddi vai sy phat trién cta sinh hoc ciing nhu céi tao sinh giGi.

Céc k¥ thuat tai t6 hop DNA da cho phép cac nha cong nghé sinh hoc
phan 1ap va khuéch dai mot gen don tir genome ctia mot sinh vat dé c6 thé
nghién ctru, bién ddi va chuyén né vao trong mot co thé sinh vat khac. Cac
ky thuat nay con duoc goi la tao dong gen do né c6 thé san xuét ra mot sb
luong 1on cac gen xéc dinh.

Bén canh céac gido trinh nhu: sinh hoc phan tir, nhap mén cong nghé
sinh hoc, cong nghé té bao, cong nghé chuyén gen... gido trinh céng nghé
DNA tai t6 hop sé& giup sinh vién tiép can thém mot linh vuc khac cta cong
nghé sinh hoc thong qua viéc cung cip nhimg kién thiic co ban theo hudng
tao dong va biéu hién gen nhu sau:

- Céc enzyme dung trong tao dong phan tir.

- Cac hé thong vector.

- Mot s6 ky thuat co ban trong tao dong gen: dién di, PCR...

- Tao dong va xay dung cac thu vién genomic DNA va cDNA.

- Biéu hién c4c gen dugc tao dong trong E. coli.

Do gi4o trinh nay méi dugc xuat ban lan dau tién, hon nira linh vuc
cong nghé DNA ti t6 hop lai rat phurc tap, nén khoé tranh khoi thiéu sot hodc
chua dap ung duoc yéu cau ban doc. Vi thé, chung t61 rat mong nhan dugc
nhiéu y kién dong gop dé lan xuat ban sau duoc hoan thién hon.

Chung t6i chan thanh cam on Quy Nang cao chét luong-Du 4n Gido
duc dai hoc d3 hd tro chung t6i bién soan gido trinh nay, PGS. TS. Lé Tran
Binh di doc ban thao va gop nhiéu ¥ kién quy bau.

Cac tac gia
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Chuong 1
Cac enzyme dung trong tao dong phan tw

I. Cac enzyme han ché

Céc enzyme han ché dugc phan 1ap tir cac sinh vat prokaryote, co kha
nang phan huy DNA cua bacteriophage dé han ché kha ning sinh truong cua
chang & trong vi khuan. Hién nay, ngudi ta da tim thdy hon 900 enzyme han
ché khac nhau tir khoang 250 chuing vi sinh vat.

Céc enzyme han ché c6 ba loai (type): I, IT va III. Cac enzyme duoc
dung phd bién hién nay thudc type II, c6 co ché tac dong don gian nhit. Day
la cac nuclease cit & mot vi tri ddc hiéu nam bén trong soi DNA (chir khong
phan hiy DNA tir hai dau), nén dugc goi 1a endonuclease. Tén goi day du
cua chung 1a cac restriction endonuclease type 11, hay dugc goi don gian la
enzyme han ché (restriction enzyme, RE).

1. Céc enzyme han ché type II

Cach goi tén cac enzyme han ché dua trén cac qui wéc qudc té. Tén
chi va tén loai cda sinh vat, ma & do tim théy enzyme, dugc dung dé dat cho
phan dau cua tén enzyme (viét nghiéng) bao gém: chit thir nhat cua tén chi
va hai chir dau cua tén loai. Vi du: enzyme dugc tach chiét tir vi khuan
Escherichia coli thi c6 tén la Eco, con enzyme dugc tach chiét tir vi khuan
Bacillus globigii thi viét 12 Bgl... Ngoai ra, tén goi enzyme han ché con
duoc bo sung thém phan sau (viét thang), tiy thudc vao chung vi khuan lién
quan va tiry thuc vao sy c6 mat hay khong cia cac yéu td ngoai nhidm sic
thé. Vi du: RI trong enzyme EcoRI c6 nghia nhu sau: R 14 viét tit cta ching
RY13, I 1a bac x4c dinh dau tién trong vi khuan (first identified order in
bacterium).

Gié tri cua enzyme han ché 14 & tinh d3c hiéu cua chung. Cac enzyme
nay cat DNA & céc vi tri nhan biét riéng biét bao gém tr 4-6 cap nucleotide
¢6 trinh ty d6i xtmg dao ngugc nhau, cac doan ngin nay goi la palindrome
(doan dbi xung: 1a doan DNA c¢6 hai soi hoan toan dbi xtng giéng hét nhau
néu 14t nguoc dau dudi). Vi du: enzyme EcoRI nhan biét chudi
hexanucleotide (6 nucleotide):
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y
5..GAATTC..3'  EcoRl  5.G AATTC...3"

—_ +

3’...CTTAATG...5‘ 3'...CTTAA G..%

Giéng nhu ECoRI, nhiéu enzyme han ché d3 tao ra cac doan DNA véi
dau 1561 (protruding) 5°. Mot s6 enzyme han ché khac (vi du: Pstl) tao ra céc
doan DNA c¢6 dau 16i 5. Trong khi d6, mot s enzyme han ché (vi du:
Smal) lai cat ¢ truc d6i xtmg dé tao ra cic doan DNA mang dau bang (DNA
mach di c6 hai dau soi don bang nhau) (Bang 1.1).

Bang 1.1. Trinh ty nhén biét ciia mt s0 enzyme han che tiéu biéu

Stt Tén enzyme Vi tri nhan biét Pau duoc tao ra
1 EcoR| 5.. .GVAATTC...3’ 5'...G AATTC...3’
3..CTTAALG...5 3'...CTTAA G...5
) HindlIl 5. AYAGCTT...3 5°...A AGCTT...3’
3..TTCGAtA...5 3'...TTCGA A...5
3 P 5...CTGCAYG...3’ 5...CTGCA G...3
3..ctacaTte...5 3'...G ACGTC...5’
4 Hoal 5...GTT4AAC...3 5...GTT AAC...3’
P 3..CAALTTG...5 3'...CAA TTG...5
c Hoall 5..CYCGG...3’ 5'...C CGG...3’
P 3...cecte..5 3'...GGC C...5
6 Haelll 5..GGYCC...3' 5...GG CC...3’
3..cctcag..5 3'...CC GG...5
7 BamHl 5'...GYGATCC...3’ 5...G GATCC...3’
3..cCTAGtG..5 3...CCTAG G...5’
8 Balll 5.. AVGATCT...3 5'...A GATCT...3’
9 3..T7CcTAGHA.. 5 3'...TCTAG A...5’
9 Smal 5...CCCYGGG...3’ 5'...CCC GGG...3’
3..6eetcce..5 | 3..6GG CCC...5
5'...CYCCGGG...3’ 5'...C CCGGG...3
10 Xmal , ,
3..Geeeetc..5 | 3..GGGCC C..5
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Vi bén loai nitrogen base trong phan tir DNA va gia thiét rang trinh
tu sdp xép cua chung 13 nglu nhién, thi tan sé mong doi (ky vong) cta bat
ky doan trinh ty xac dinh nao, theo tinh toan s& 1a 4", n ¢ day la chiéu dai
ctia doan nhan biét. Tix do, co thé théy rﬁng véi cac doan c6 bdn nucleotide
thi ¢t c4ch 256 cap base ching lip lai mot 1an, cac doan sau nucleotide thi
cach 4096 cap base mai lap lai. Tét nhién, cac gia tri nay co thé dao dong rat
16n, nhung n6i chung chiéu dai cta cic doan sinh ra déu gan véi cac gid tri
tinh todn. Chang han, mot enzyme nhan biét doan trinh tir bon nucleotide s&
san sinh ra cac doan ngin hon so voi doan sau nucleotide.

2. Gan cdce dau tan cting dwoc cdt boi enzyme han ché
- Cac dau dinh (cohesive ends), con goi 1a dau 161 hay dau so le.
Vi du: dau dinh dugc tao ra nho Pstl

5‘...CTGCA‘G...3‘ Pstl 5'...CTGCA G..3
—l +
3‘...GtACGTC...5‘ 3..G ACGTC...%’

- Cac dau bang (blunt ends), con goi 1a dau thé.
Vi du: dau bang dugc tao ra nhd Haelll

5’...GG¢CC...3' Haelll 5..GG CC..3
—_— +
3’...CC1GG...5' 3...CC GG...5

- Dung enzyme DNA ligase cta phage T4 c6 thé gan lai cac dau dinh
hozic ddu bang. Tuy nhién, trudng hop dau bang thuong cho hiéu qua thap vi
thé nguoi ta co thé dung cac bién phap khac nhu:

+ Gdn vao ddau bang mot doan bé sung dé tao ra dau dinh. Vi du: gan
doan linker (doan ndi) bang cach tong hop nhiing trinh tu oligonucleotide
nhan tao ¢6 tir 10-20 nucleotide dé lam linker nhu sau:

5 NN GAATTC NN 3’
3’ NN CTTAAG NN 5’

+ Dimg terminal transferase. Enzyme nay s& tao & ddu 3’ cia DNA
s¢i1 d61 mot homopolymer (xem chuong 6).
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3. Isochizomer

Noi chung, cac RE khac nhau nhan biét céc trinh tu khac nhau (Bang
1.1), tuy nhién ciing c6 mot sé trudng hop cho thy c6 nhimg enzyme duoc
phan 14p tir nhiéu ngudn khic nhau nhung lai cit trong mdt trinh tu, cac
enzyme d6 duoc goi la isochizomer. Hon nita, mgt vai enzyme nhan biét cac
chudi tetranucleotide (4 nucleotide) ma trong mot sd trudong hop cac
tetranucleotide nay lai xudt hién trong cac chudi hexanucleotide cua cac
enzyme khéc.

Vi du:
- Mbol va Sau3Al cing nhén biét trinh tu:

5’..l.GATC...3’

3'...CTAGf.5’

- Trong khi d6 BamHI nhén biét trinh ty:

5’...GlGATCC...3’

3’...CCTAG1G...5’

Trong mot vai truong hop khac cac doan dugc tao ra nhd mot enzyme
han ché nay khi gin véi cac doan duoc tao ra nhd mot enzyme han ché khac
d3 hinh thanh céc thé lai (hybrid) ma cac enzyme bd me khong thé nhan biét
duge. Vi du: Sall cét trinh tu (GITCGAC) va Xhol cét trinh tu (CITCGAG),
cac trinh tu duogc sinh ra ndy da gan voi nhau tao thanh thé lai ma céc vi tri
cat han ché ciia chung khong thé nhan biét boi cac enzyme Sall va Xhol:

5..G TCGAG...3’ 5...GTCGAG...3’
—_—

3'...CAGCT C.5% 3'...CAGCTC...5’

4. Methyl héa

Su methyl hoa (methylation) nhim muc dich bao vé DNA ciia cac
doan palindrome, nghia 1a gin gbc methyl (CH3) & vi tri can thiét nén khong
bi RE cit. Vi du: ECORI nhan biét chudi:

y

GAATTC  methylhda  GAATTC

—-

CTTAATG CTTAQG
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Khi c6 sy methyl héa thi enzyme khong nhan biét duoge vi tri cit han
ché va do d6 DNA khong bi cit, nhitng DNA cua phage khong c6 gin gbc
methyl s& bi cat boi RE. Trong k§ thuat gen, enzyme methyl héa duoc goi 1a
methylase enzyme. Methylase duoc dung dé bao vé doan DNA can gén vao.

Tat ca cac chung E. coli déu chira hai enzyme methyl héa DNA la:
dam va dem.

- dam (DNA adenine methylase)

Enzyme methylase nay gin cac nhém methyl & vi tri N° cua adenine
trong chudi 5...G™ATC...3. Nhung DNA ciia eukaryote khong bi methyl
hoéa & vi tri N ctia adenine.

- dcm (DNA cystosine methylase)

Enzyme methylase ndy gén cac nhom methyl & vi tri C° cia cytosine
bén trong cac chudi 5...C™CAGG...3" hoic 5...C™CTGG...3. Enzyme chu
yéu anh huong dén sy methyl hoa dem 1a EcoRIl, enzyme BstNI ¢6 thé nhan
biét chinh x4c cting mot trinh tu nhu ECORII (mic di né cat DNA & vi tri
xé4c dinh khac trong chudi nay). Néu khong thé thay BstNI cho EcoRII thi
DNA phai dugc chuén bi tir cac chung E. coli dem.

5. Cdt DNA bang enzyme han ché
5.1. Cac loai dém dung trong phan tg cat DNA

M&i enzyme han ché c6 mot diéu kién phan tng t6i vu, nhiét do u va
thanh phan cta dung dich dém 1a nhimng yéu t6 quan trong. Nhiét dé yéu cau
kha chinh xéac con su khac nhau gitta cac dung dich dém thuong 1a khong
dang ké. Dé thuan tién trong nghién ctru ngudi ta chia cac enzyme ra lam ba
nhom:

- Nhém dém cao (H). Hoat dong tot nhit & cac dung dich dém c6 hoat
d0 ion cao.

- Nhom dém trung binh (M). Thich hop vdi cac dung dich dém co
hoat d¢ ion trung binh.

- Nhém dém thip (L). Thich hop voi cac dung dich dém c6 hoat do
ion thap.

Nhu vay, theo cach phan chia nay chi c6 ba loai dém stock la can
chuan bi cho phan tmg cit DNA bing RE (Bang 1.2). Thuong cic dém
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stock trong bang 1.2 dugc pha ¢ né)ng d6 (x10), va c6 thé giit & nhiét do
4°C/1-2 tuan hodc -20°C/khéng han dinh.

Bang 1.2. Cac loai dung dich dém cho phan iéng ciit DNA bang RE

Dém NaCl Tris.HCI pH 7,5 MgCl, |Dithiothreitol
' (mM) (mM) (mM) (mM)
Thap 0 10 10 1
Trung binh 50 10 10 1
Cao 100 50 10 1
Chii y

Riéng enzyme Smal khong thé st dung céac loai dém & trén ma can phai pha
dung dich dém dac biét, bao gém: 20 mM KCI, 10 mM Tris.Cl (pH 8), 10 mM
MgCl,, va 1 mM dithiothreitol.

5.2. Phuong phap cat DNA bing enzyme han ché
Cac phan tmg déac trung dung khoang 0,2-1 pg DNA/20 pL dung dich
phéan ng hoac it hon. Vi du:
a. Pha dung dich DNA bang nudc cit hai lan v trung trong eppendorf
tube vo trung t61 dung tich 17 pl.
b. B6 sung 2 uL dém phan ung (x10) thich hop ciia RE va tron déu
(vortex). Vi du:
BstXl : Dung dém cao 10x(H)
Xbal :10x(H)
EcoRI : 10x(H)
c. B6 sung 1 unit/uL RE va lic déu nhe. Mot unit (don vi, ky hiéu 1a
u) RE duoc xac dinh nhu 1a sé luong yéu cau du dé thuy phan hoan toan
1ug DNA plasmid/1 gi¢ ¢ dung dich dém va nhiét d¢ thich hop trong 20 pL
phan ung.
d. U & nhiét do thich hop, thoi gian tuy thudc vao yéu cau. Vi du:
BstX1 :1-2 gio/50°C
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Xbal :1 gio/37°C
EcoRlI : 1 gio/37°C

e. Ding phan tmg bang cach bd sung 0,5 M EDTA (pH 7.5) dé dat toi
noéng do cudi cung 1a 10 mM.

- Néu DNA sau khi cat bang RE, duoc phan tich truc tiép trén gel thi
b6 sung 1 pL (x10) gel-loading-dye I, tron déu va chay dién di.

- Néu DNA sau khi cit bang RE, can dugc tinh sach thi chiét mot 1an
v6i phenol, mot 14n v6i phenol:chloroform (1:1), mot 1an véi chloroform va
két tia DNA bang hai thé tich ethanol hoic mét thé tich isopropanol.

Chii y

- Két qua hoat dong cua enzyme han ché phu thudc rat nhiéu vao dd sach cua
DNA. Cac ché phim DNA con lan dém chiét, phenol hoic EtOH s& lam giam chat
lugng hoat ddng clia enzyme.

- Enzyme han ché dugc gitr & -20°C (hoic -80°C néu bao quan lau dai). Néu
lay enzyme ra khoi ta lanh sau trong mot thoi gian ngan dé dung thi phai dat trén
da tuyét (ice bath).

1. Cac enzyme trung hop
1. DNA polymerase (DNA-dependent DNA polymerase)

DNA polymerase duoc dung dé tong hop DNA trong co thé hoic
trong diéu kién in vitro.

1.1. DNA polymerase I cua E. coli

Enzyme nay dich chuyén diém dut (nick) cia DNA, nick 1a diém dat
trén madt soi cia DNA sg¢i doi. Chuc nang chinh ctia enzyme 1a sta sai doc
theo phan tir DNA. Néu gap chd sai sot, n6 s& di nguoc lai dé cét bo sau dé
méi tong hop DNA. DNA polymerase | cua E. coli mang chudi polypeptide
¢6 khéi luong phan tir (M) 1a 109.000 Da véi ba hoat tinh riéng biét:

- Hoat tinh polymerase 5°—3’. DNA polymerase I cua E. coli xuc tac
cho su tong hop DNA theo chidu 5’3’ bang cach bd sung cac gbc
nucleotide vao dau tdn cung 3°-OH duoc tao ra khi mot soi cua phan tir
DNA soi doi bi dut.
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- Hoat tinh exonuclease 3°—>5°. DNA polymerase I cua E. coli cit
cac chudi nucleotide & cac dau tu do ciia DNA, x(ic tac cho su thoai bién bac
thang tir diu 3’ ctia ca DNA soi d6i va soi don khi khong c6 ANTPs. Trong
truong hop c6 dNTPs, hoat tinh exonuclease trén soi doi s& bi tc ché bai
hoat tinh polymerase. Trong qua trinh tong hop DNA, hoat tinh exonuclease
thue hién chiic ning doc stra (proofreading) bang cach cit bo nhing
nucleotide lip rap sai.

- Hoat tinh exonuclease 5’—3°. DNA polymerase I cua E. coli ¢6 thé
chuyén chd cac nucleotide tir phia 5° cua diém dut va bd sung tic thoi cac
nucleotide tir phia 3” tao ra chuyén dong cua diém dut doc theo DNA.

Hoat tinh Phan tng Co chét
553 Khuén mau DNA soi
enzyme N
DNA polymerase DNAoy + ndNTP —  DNA-(,dN), + nPP; don/doan moi DNA
2+
Mg mang nhém 3’-OH
3 ->5 DNA s¢i don hodc sgi
enzyme ) .
Exonuclease dsDNA hosc ssDNA  —  *,Now doi c6 dau 3™-OH
Mgz+
553 DNA soi ddi hodc thé
enzyme
Exonuclease dSDNA — %;Now + *;N(sN)mpNow + SSDNA lai RNA:DNA
Mg?
- Ung dung chinh

+ Panh dau doan DNA dé 1am miu do bang dich chuyén diém dut.
+ Khoi dau cho su tong hop soi thit hai trong tao dong cDNA.
+ Xac dinh trinh tu DNA béng phuong phap dideoxynucleotide.

1.2. Poan Klenow ctia DNA polymerase I cua E. coli

Enzyme nay c6 tac dung lap ddy cac dau khuyét 3’ cua DNA soi doi.
Do DNA polymerase I c6 ba hoat tinh, nhung hoat tinh exonuclease 5°— 3’
it st dung nén Klenow da dung protease dé cat bt doan c6 hoat tinh d6. Vi
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vay, khéi luong phan tir cua enzyme chi con lai 76.000 Da (dugce goi la doan
16n cia DNA polymerase I).

Hoat tinh Phan &ng Co chét
553 Khuén mau DNA soi
enzyme .
DNA polymerase DNAow + NdNTP —  DNA-(,dN), + nPP; don/doan moi mang
Mg** nhém 3-OH tw do
35 DNA soi don hoac soi
enzyme ) .
Exonuclease ds hodcssDNA - % Nox doi thoai bién t» dau
Mg** 3-OH ty do. Hoat tinh
exonuclease trén DNA
s@i doi bi ngan can b&i
hoat tinh polymerase
553

- Ung dung chinh

+ Lam day dau khuyét 3° do enzyme han ché tao ra.

+ Panh diu dau tin cung cua cic doan DNA bang cach dung [o-
32p1dNTPs dé lam ddy dau khuyét 3°.

+ Péanh ddu dau tin ciing cta cac phan tir DNA mang dau 16i 3°. Pau
tién, hoat tinh exonuclease 3’—5’ loai bo dau 16i 3 dé tao ra dau khuyét 3°.
Sau do, nho sy c6 mat & néng dd cao cua mot tién chit dugc danh diu déng
vi phéng xa, sy thoai bién béc thang dugc can b'flng do sy hop nhét cua cac
dNTP & dau 3°.

+ Téng hop soi thr hai ctia cDNA trong tao dong cDNA.

+ Tong hop DNA soi doi tir cac khuon mau sgi don trong phat sinh
dot bién in vitro.

1.3. DNA polymerase cua bacteriophage T4
(T4-infected E. coli)

Enzyme nay gibng doan Klenow cuia DNA polymerase I cta E. coli.
DNA polymerase cua phage T4 (M = 114.000 Da) c6 hoat tinh polymerase
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5> —> 3’ va exonuclease 3° — 5°. Tuy nhién, hoat tinh exonuclease cua
DNA polymerase phage T4 16n hon cia DNA polymerase I dén 200 lan.
Poan Klenow phai can c6 doan mdi (primer) méi tong hop DNA duoc, con
DNA polymerase phage T4 thi khong cin mdi ciing tong hop duoc DNA.

Hoat tinh Phan tng Co chét
553 Khuén mau DNA soi
enzyme
DNA polymerase DNAow + ndNTP —  DNA-(,dN), + nPP; don/doan moi mang dau
Mg®* 3-OH
35 Hoat tinh trén DNA sgi don
enzyme R s oA A
Exonuclease ssDNA - %Nou hon trén DNA soi d6i mot
2+ N
Mg cach dang k&. Hoat tinh

exonuclease trén DNA soi
doéi bi ngan can b&i hoat tinh
polymerase 5 — 3’

- Ung dung chinh

+ Lam day hodc danh dau dau khuyét 3’ do enzyme han ché tao ra.

+ Panh ddu dau tan ciing ctia cac phan tir DNA mang dau 18i 3°, twong
tu nhu ing dung cua doan Klenow.

+ Danh déu cdc doan DNA dé lam mau do.

+ Bién dbi dau sole cia DNA soi d6i thanh dau bang.

1.4. Tag DNA polymerase
(Thermus aquaticus)

Taq DNA polymerase (Taq pol) 1a mot loai DNA polymerase chiu
nhiét (M = 65.000 Da) cua vi khuan Thermus aquaticus. Enzyme nay duoc
dung dé kiém tra sy c6 mat hoic khong ctia méot gen bang cach xtc tac cho
su tong hop gen d6 & diéu kién in vitro nhd phan tng chudi polymerase
(PCR) (xem chuong 3). Taq pol thay thé cho DNA polymerase | cta E. coli
do ¢6 kha ning chiu nhiét cao phu hop véi diéu kién phan tmg cua PCR, va
n6 c6 thé tong hop mot sgi DNA dai 1 kb trong vong 30 gidy ¢ 72°C.
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- Mot trong nhitng han ché ciia Taq pol 1a sy chinh xac khong cao
trong qua trinh sao chép cia né do bi mit co ché doc sira (hoat tinh
exonuclease 3’—5). Enzyme Taq pol thuong mai c6 ty 1é sao chép 16i
1/10.000 nucleotide, va c6 thé tao ra 16% san phém PCR dai 1 kb bi dot
bién trong phan tmg khuéch dai. Mic du c6 nhuoc diém trén, Taq pol van co
thé dugc dung trong cac thi nghiém doi héi mét trinh tu di truyén chinh xac
(nhu trong tao dong phan tir). Tuy nhién, két qua cho ra mét vector mang
doan chén (san pham PCR) can phai duoc kiém tra biang sequencing.

- Uu diém cta Taq pol 14 san xuat cic doan gen mang hai dau 16i A.
Diéu nay dic biét hiru ich trong “TA cloning” 1a k¥ thuiat ma vector
(plasmid) duogc sir dung di c6 sin hai dau 16i T bd sung v6i hai dau 16i A
ctia san pham PCR, nho d6 da 1am ting hiéu qua cua phan (mg gan.

Hoat tinh Phan (rng Co chét
553 Khuén mau soi don/
enzyme
DNA polymerase DNAoy + NdNTP - DNA-(,dN), + nPP; doan moi DNA mang
Mg d4u 3-OH

Ngoai Taq pol, nhiéu DNA polymerase chiu nhiét khac da duoc dua ra
thi truong véi cac chirc ning chuyén biét hay hoan thién hon. Chang han: Pfu
DNA polymerase (Pfu pol) duogc tach chiét tir Pyrococcus furiosus, thuong
dugc dung thay cho, hoic két hop, véi Taq pol. Enzyme nay 6n nhiét hon va
c¢6 kha ning doc stra, vi thé cho ty 18 sao chép 16i thap. Hodc Tth DNA
polymerase (Tth pol), duoc tach chiét tir Thermus thermophilus, c6 kha niang
hoat dong nhu mot enzyme phién ma nguoc khi c6 mit RNA khuon mau va ion
Mn?*; nhung néu c6 su hién dién ctia DNA khudn mau va ion Mg®*, thi Tth pol
lai xtc tac phan ing khuéch dai DNA. Enzyme nay cho phép khuéch dai khudn
mau 12 RNA thong qua sy hinh thanh cDNA.

2. RNA polymerase (DNA-dependent RNA polymerase)

(Bacteriophage SP6-infected Salmonella typhimurium LT2, bacteriophage
T7 hodc T3-infected E. coli)
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Céc bacteriophage SP6, T7 va T3 san xuit enzyme RNA polymerase
dé khoi dau tong hop RNA trén khuén mau DNA soi d6i ¢6 mang promoter
dic trung bacteriophage. Qua trinh tong hop nay khong can mdi.

Hoat tinh Phan &ng Co chét

553 DNA sgi déi mang cac
enzyme

RNA polymerase dsDNA+nrNTP —» RNA+ PP, + khuon mau  Promoter cua bacteriophage
o4
Mg SP6, T3 hodc T7

- Ung dung chinh

+ San xuit RNA dé 1am méu do.

+ Xéc dinh trinh ty cia mot phan tor DNA dugc tao dong trong mot
vector ¢ mang promoter ddc trung cho bacteriophage SP6, T7 hodac T3.

+ San x‘uét’ mot luc_m‘g 16n RNA tir m@t phan tir DNA duoc tao dong dé
nghién ctru vé cau trac, di€u hoa va cac moi tuong tac ciia phién ban RNA.

3. Enzyme phién ma nguoc (reverse transcriptase, RNA-dependent
DNA polymerase)

Pay la enzyme tong hop DNA tir khuén mau RNA. Enzyme nay c¢6 &
trong cac virus: AMV (avian myeloblastosis virus), Mo-MLV (moloney
murine leukemia virus) thugc nhém virus ngugce (retrovirus: virus mang
RNA) va c6 cac hoat tinh sau:

- Hoat tinh polymerase 5°—3’. Tong hop DNA theo chiéu 5°—3’.
Co chit ctia né 14 RNA hay DNA (soi don hoic soi doi):

Hoat tinh Phan (rng Co chét
553 Khuén mau DNA hodc
enzyme N
DNA polymerase DNAo + NdNTP — DNA-(,dN), + nPP; RNA v&i doan moi DNA
Mg?* hodc RNA mang mot
enzyme nhém 3'-OH
Hodc: RNAon+ ndNTP — RNA-(,dN), + nPP;
Mg2+
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- Hoat tinh RNase H. Bao gdm hai hoat tinh exoribonuclease 5°—3’

va 3’5’ phan hiy cac DNA hoic RNA trong t6 hop lai.

Hoat tinh

Phan &rng

Co chét

RNase H
5 >3 va3d->>5

exoribonuclease)

, .
RNA ®...,UpCpCrGpUpA

DNA 5... A;GG,CoA T 5

5 3
enzyme ~-pUpC
—_—

5o AgGGLCoALT 5

+°%,CoGyUpA”

RNA trong thé lai
RNA:DNA

Enzyme nay dugc dung trong k¥ thuat di truyén 1a nho vao kha ning
téng hop duoc cDNA ciia chiing (xem chuong 6).

Ngudi ta c6 thé tach chiét mRNA ¢ nhing t& bao tong hop protein
manh, sau d6 dung enzyme reverse transcriptase dé tong hop ¢cDNA. C6 thé
tong hop nén oligonucleotide roi dung n6 dé xac dinh trinh tu cia DNA.

4. Terminal tr

ansferase

(Tuyén e ctia bé)

Hoat tinh cia enzyme nay 1a xutc tac gin cac nucleotide vao dau 3’-
OH tu do ctia DNA soi d6i 1am 16i ra mot dau & cudi soi DNA. Phan tGng
gin nay 1a ngau nhién, do d6 thanh phan nucleotide ctia dau 16i phy thudc
vao ndng do cua bdn loai nucleotide c6 trong phan tmg.

Hoat tinh Phan &ng Co chét
Terminal DNA sgi don mang
enzyme . ;
transferase  ssDNAgy +ndNTP - DNA-(,dN), + nPP, dau 3-OH, hodc:
Mg®" hogc Mn*" DNA soi doi mang
dau 16i 3-OH
- Ung dung chinh
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+ Thém duéi dong tring hop (homopolymer) dé tao ra dau so le cho
phan tt DNA dung trong tao dong (xem chuong 6).

+ Panh diu dau 3’-OH cta DNA trong k§ thuét x4c dinh trinh ty gen
theo Maxam va Gilbert.

I11. Cac enzyme gin

Enzyme ligase thuong dung 1a ciia phage T4 x4m nhiém trong E. coli.
Chirc ning ciia enzyme nay 1a ndi cac doan ho bang lién két cong hoa tri, sir
dung nang lugng ATP.

1. Bacteriophage T4 DNA ligase
(Bacteriophage T4-infected E. coli)

Enzyme nay 1a mot chudi polypeptide (M = 68.000 Da) xtic tac cho su
tao thanh lién két phosphodiester gitta dau 3’-OH tu do cua mot phan tu
DNA nay voi dau cudi 5°-POy4 ctia mot phan tir DNA khac. DNA ligase ¢
tac dung cho ca truong hop dau so le 1an dau bang, tuy nhién d6i véi dau
bang enzyme doi hoi ndng d6 cao hon va diéu kién phan mg ciing khéc.

Hoat tinh Phan tng Co chét
Gén cac dau dinh %, pACoGon WAAT,T,CoG,T .Y (a) Cac phan tir DNA
hoac diém dut (nICk) 3o TpGpCprTpApAp HOGpCpAp---S' s@i déi co dau dinh bd

sung

enzyme | ATP, Mg?
(b) nicked: DNA

% ACoGAAL T ToCoGpT...°

3. ToGpCoToToAAG,CoAp...5

Gén cac dau bing ¥...sCoGpAoh WCoGpTLA.Y Nong d6 cao cia cac
3o GpCpr OHGpCpApr---s’ DNA so¢i déi dau béng
mang nhém 5-PO, va

enzyme l ATP, Mg?* 3-0H

% sCoGpALC,Gp oA

3..GpCpTpGoCoApTp...5
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2. Bacteriophage T4 RNA ligase
(Bacteriophage T4-infected E. coli)

Enzyme nay xuc tac cho méi lién két cong hoa tri gitta nhom 5°-PO,
cua DNA soi don hoac RNA v6i nhéom 3°-OH cua DNA soi don hodc RNA.
Do co chét thich hgp cho enzyme nay 1a cac phan tir nho nén né thuong
duoc dung dé danh ddu dau 3’ cta cac phan tir RNA str dung 1am mu do.

Hoat tinh Phan tng Co chét
RNA ligase DNA hoac RNA RNA hoac DNA DNA sgi don va RNA
¥ pACGon © o AAT,ToCoon”

enzyme 1 ATP

% ARG GAA T T,C o

3. Bacteriophage T4 polynucleotide kinase
(Bacteriophage T4-infected E. coli)

Enzyme bacteriophage T4 polynucleotide kinase xtic tac chuyén nhom
y-phosphate ctia ATP t6i dau 5> cia DNA hodc RNA. Hai loai phan tng
thuong co thé xay ra la phan ung thuan va phan ung trao doi. Trong phan
mg thuan, nhom y-phosphate duoc chuyén toi dau 5° cia DNA di duoc
dephosphoryl hoa (mat nhom phosphate). Trong phan tng trao d6i, khi co
mot ADP thira, enzyme s& chuyén nhom 5’ phosphate tir DNA da duoc
phosphoryl hoa tdi ADP, DNA sau d6 s& dugc phosphoryl hoa tro lai bang
cach nhan mot nhom y-phosphate di duge danh ddu dong vi phong xa tir
mdt phan tir [y-?P]ATP.

- Ung dung chinh

+ Péanh diu phong xa dau 5° ciia DNA dé phan tich trinh ty bang
phuong phap Maxam va Gilbert (1977), dung lam mau do trong cac k¥ thuat
lai phan tr (xem chuong 5).
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+ Phosphoryl hoa cac doan ndi (linker) va cac doan DNA khong c6
nhoém 5’ phosphate dé chuan bi cho phan tmg gin trong phuong phép tao
dong.

Hoat tinh Phan &ng Co chét
Phan tng thuan DNA sgi d6i hodc
enzyme .
DNAox? hodc RNAG,® > sgi don mang dau

[y-2PIATP dithiothreitol .
Mg®* 5’-OH, RNA mang

) , dau 5-OH
*T**P]DNA hodc °[*P]RNA +ADP
Phan (rng trao doi DNA s¢i don mang
enzyme .
%,CoG,C...7 + ADP thiva > dau 5 phosphate

y-2PIATP dgthioth reitol
Mg

%.CoG,C...Y + ADP + ATP

4. Alkaline phosphatase
(E. coli va rudt bé)
Ca hai enzyme alkaline ctia vi khuan (bacteria alkaline phosphatase,

BAP) va rudt bé (calf intestinal alkaline phosphatase, CIP) déu xtc tac loai
bo nhom 5° phosphate khoi DNA va RNA.

Hoat tinh Phan &ng Co chét
Phosphatase enzyme DNA sgi dbi hodc
%,DNA hodc °,RNA —> °5.DNA hoadc *ohRNA soi don va RNA
- Ung dung chinh

+ Loai bo nhom 5° phosphate khoi DNA hodc RNA trude khi danh
du diu 5° bang ¥p.
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+ Loai bo nhom 5’ phosphate khoi cac doan DNA dé ngan can su ty
gin. Trong k¥ thuat tao dong, khi mot vector dugc md vong DNA bang mot
RE 16i sau d6 duoc loai bo nhém 5° phosphate thi né khong thé tu gin lai
(tr tai tao lai vong). Chi khi c6 doan DNA ngoai lai mang cac dau 5’
phosphate can thiét dugc dua vao thi phan Ung gin giira vector va DNA
ngoai lai mai xay ra.

IV. Cac enzyme phin cit

La nhém cac enzyme xic tac thiy phan lién két phosphodiester trong
phan tir DNA hodc RNA, bao gém céc endonuclease (cit bén trong phén tir
nucleic acid) va exonuclease (cit bén ngoai phan tir nucleic acid). Cac RE
cling 1 cac endonuclease, nhung chung co tinh dic hiéu rat cao cho ting
trinh ty 4 hodc 6 nucleotide. Dudi day 1a cac nuclease chinh thuong dugc su
dung:

1. Deoxyribonuclease | (DNase I)
(Tuy bo)

DNase I xtc tac thuy phan DNA s¢i don hoac s¢i doi & céc lién két
phosphodiester ndm bén canh c4ac pyrimidine nucleotide, tao ra céc
oligonucleotide va cac oligonucleotide c6 dau tan cung 5' monophosphate.
Khi c6 mat Mg2+, DNase | tac dung doc 1ap trén moi sgi DNA, va cac vi tri
cit dugc phan bo ngau nhién.

vge 5P B SR R S

Sov—P,—P—P—P—P—P—P5

ottt

Khi c6 mat Mn?*, DNase | s& cit ca hai so1 DNA gﬁn nhu & cung mot
vi tri d€ tao ra cac doan DNA dau bang hoac dau 16i nhung chi nhé ra mot
hodc hai nucleotide.

|

e 5 P—P—P—
t ot
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- Ung dung chinh
of Tao ra cac ‘diém dat (nick) trén DNA qsqi df)i dé danh ddu mau do
dong vi phong xa bang phuong phap dich chuyén diém dut.
+ Tao ra cic dong ngdu nhién dé phan tich trinh tu trong
bacteriophage M13 vector.
+ Phan tich phurc hop protein:DNA (DNase footprinting).
+ Loai bo DNA trong céc phan doan RNA hay protein.

2. Nuclease S1
(Aspergillus oryzae)

Enzyme nuclease S1 cit DNA soi don hoic RNA dé tao ra dau 5°
monophosphate hodc cac oligonucleotide. DNA s¢oi d6i va thé lai
DNA:RNA it chiu tac dung cua enzyme nay. Tuy nhién, cac nucleic acid so¢i
doi s€ bi nuclease S1 cat hoan toan néu chung bi xtr ly vdi mét luong rat 16n
enzyme. Mot lugng vira du ctia enzyme s€ tach cac nucleic acid soi doi ¢
cac diém dut hodc cac 16 hong nho thanh hai hodc nhiéu doan.

Hoat tinh Phan tng Co chat

Nuclease enzyme DNA s¢i don hoac

dac hiéu DNA soi don hodc RNA E—— 5’pdN hosc sva’N RNA, hoat tinh trén

soi don DNA I&n hon trén
RNA

DNA sgi d6i bj diet (nick)

zZn** enzyme

(pH 4,5) ¥ (mét lwgng vira dd)

I
I +

- Ung dung chinh
+ Phan tich cAu tric thé lai DNA:RNA.

Céng nghé DNA tdi t6 hop 19



+ Loai bo cac phan s¢i don trén dau sole ra khoi doan DNA soi doi dé
tao ra cac dau bang.

+ M6 vong cip téc xudt hién trong qué trinh téng hop ¢cDNA soi dbi.

Mot enzyme c6 hoat tinh tuwong tu nuclease S1 1a mung-bean nuclease
(endonuclease) dugc tach chiét tir mam dau xanh (Phaseolus aureus).

3. Exonuclease 111 (Exo I1)
(E. coli)

Exo III xtc tac loai bd cac 5° mononucleotide tir dau 3° OH cua DNA
soi doi (DNA mach théng hodc mach vong chura cac diém dat hoac 13
hong). Hoat tinh enzyme cho két qua tao thanh cac ving soi don dai trong
DNA soi d6i. Enzyme nay co6 3 hoat tinh khac nhau: endonuclease dac hiéu
cho apurinic DNA, RNase H va 3’ phosphatase (loai bo dau 3’ phosphate
nhung khong cit cac lién két phosphodiester bén trong). Exo Il khong cit
cac DNA soi don hodc DNA soi doi co dau 16i 3°.

Hoat tinh Phan &ng Co chat

3’ exonuclease S P . 3 OH - P4u tan cung 3-OH
, S |,
3'OH 5P cia DNA sgi doi co

2+ N s 2
Mg l enzyme dau bing hodc dau
5 p 3 OH 3-OH & diém dut
3 O — 5p trong DNA s¢i d6i

+ 5" pNon

3’ phosphatase 5 o 3’ P ENYME 5 e 3' OH - DNA sgi d0i ho3c sgii
—_

, o, I, , I an

3P 5 3 OH 5 don c6 dau 3

+ 2P phosphate

- Ung dung chinh
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+ Tao ra Cac ciu trac soi don & mot s6 ving trén phan tir DNA ding
1am co chit cho doan Klenow ciia DNA polymerase I (dé san xuit mau do
dac trung cho ting soi).

+ Tao ra cac dot bién khuyét doan (deletion) tai cac trinh ti tin cing
cia DNA soi d6i mach thang. Phan tng nay thudng phdi hop véi mung-
bean nuclease hodc nuclease S1.

Mot exonuclease tuong tu 1a nuclease BAL31, c6 hoat tinh
exonuclease 5’—>3” va 3°—>5’, ¢6 kha nang tao cac DNA so1 doéi dau béng
ma khong can sy hién dién cta nuclease S1.

4. Ribonuclease (RNase A)
(Tuy bo)

Enzyme xuc tac thuy phan RNA thanh cédc doan nho hon. RNase A co
hoat tinh rat manh, hién dién & moi noi va rat bén virng (khong bi mét hoat
tinh khi bi xtr Iy & 90°C trong 1 gio). RNase A cit lién két phosphodiester
nam ngay sau mot pyrimidine ciia mot RNA soi don.

55 Ay G, Gy Cp Cp Gy Ay A, Gp Up Gy Cp A, G, G 3

1enzyme

5 5 Ay Gp Gy Cp+ Cp+ Gy Ay A, Gy Uy + G, Cp + A, G, G 3

- I'J’ng dung chinh

+ Loai bo RNA trong cac ché pham DNA hay protein.

+ Loai bo cic ving khong bat cip trén RNA trong thé lai
RNA:DNA.

5. RNase H

Enzyme RNase H 13 mot loai ribonuclease c6 kha ning cat lién két 3°-
O-P ctia RNA trong soi d6i ciia thé lai DNA:RNA dé tao ra cic san pham c6
dau tan cung 3’-OH va 5°-PO,4. RNase H la mdt endonuclease khong dac
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hiéu, xtic tac cat RNA théng qua co ché thity phan nhd mot ion kim loai hoa
tri 2 lién két v6i enzyme.

Trong tao dong phan tir, RNase H x(c tac cét ddc hiéu RNA trong thé
lai RNA:DNA ma khong cit DNA hoidc RNA khong ¢ trong thé lai, enzyme
nay thuong duoc ding dé pha huy khudén mau RNA sau khi tong hop soi
cDNA thir nhat bang phién mi ngugc, dé tiép tuc tong hop soi cDNA thir
hai tao thanh mot soi d6i cDNA.

V. Cac protein lién két DNA soi don

Céc protein lién két DNA soi don (single stranded DNA-binding
proteins, SSB) két hop voi DNA soi don nhung khong két hop véi DNA soi
d6i. Chung duoc xem nhu 1a cdc chit phan (mg trong tao dong phén tir xut
phat tir chd chiing c6 kha ning pha v& su on dinh clia cac cdu tric thir cap
bén trong soi nucleotide; ting nhanh su tai u cta cac polynucleotide bd sung
va tang hoat tinh cta cac enzyme DNA polymerase bing céch loai bé cac
cAu truc thir cAp bén trong soi 1a nhitg yéu t6 ngan can su tién trién cua cac
enzyme nay. Nho tinh chét nay, cic protein SSB trd thanh cac chit phan
ung hiru ich trong xac dinh trinh tw DNA.

- Ung dung chinh

+ Phat sinh d6t bién diém truc tiép bao gdm D-loops.

+ Tang chiéu dai chudi ctia san phdm trong moi phan tng duoc xuc
tac boi DNA polymerase trén cac khuén mau dai. Cac protein SSB dic biét
c¢6 thé kich thich cac DNA polymerase dac hiéu ding trong cac phan tng
phan tich trinh tur chudi DNA.
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Chuong 3

Khuéch daiin vitro DNA bang
phan ng chudi polymerase (PCR)

PCR (polymerase chain reaction) 1a mot k¥ thuat dwoc st dung phd
bién trong cong nghé sinh hoc hién dai va da déng gop rat 1on cho nhiing
tién bo vé sinh hoc phan tir, danh diu mot bude tién vo cing quan trong
tuong duong vé6i viéc kham pha ra cic enzyme han ché (xem chwong 1) va
ky thuat Southern blot (xem chuong 5).

PCR dua trén co s phan ting kéo dai primer nh¢ enzyme Taq polymerase
dé khuéch dai in vitro cac nucleic acid dic hiéu trong thiét bi diéu nhiét tuin
hoan (thermocycler) con goi 1a may PCR (Hinh 3.1). PCR cho phép khuéch dai
theo ham mii 1én dén hang triéu 1an cac doan DNA c¢6 chiéu dai tir 200-3.000 bp.
DPoan DNA duoc khuéeh dai (DNA dich) dugc nhan dang nho cdp primer dac
hiéu (oligonucleotide) thuong c6 chiéu dai khoang 20 nucleotide.

Hinh 3.1. Thiét bi diéu nhiét tuin hoan

I. Nguyén tic ciia PCR

Taqg polymerase (xem chuong 1) 1a mdt loai enzyme DNA polymerase
chiu nhiét (c6 & vi khudn chiu nhiét d6 cao Thermus aquaticus) duoc dung
dé tong hop cac doan DNA méi trong mdi trudong c6 bén loai
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deoxyribonucleotide (dATP, dCTP, dGTP va dTTP) va hai primer, trén co
s khuon mau ctia mot doan DNA nhit dinh d3 biét hodc chua biét trinh tu.
Cac doan DNA moi hinh thanh lai duge str dung 1am khudn mau. Sau nhiéu
chu ky, sb luong doan DNA néi trén duoc nhan 1én gip nhiéu lan, nho vay
¢6 thé du sb luong dé tach ra, phén tich trinh tu hodc tao dong... Primer &
bén trai tac dong trén soi DNA 3’-5° duoc goi la primer thuan (forward
primer, ky hi¢u la F). Primer ¢ bén phai tdc dong trén soi DNA 5°-3” duogc
goi la primer nguoc (reverse primer, ky hiéu la R).

Nguyén tic cia PCR duoc trinh bay trong hinh 3.2 va 3.3. Theo do, tir
chu ky thtr hai Taq DNA polymerase (goi tit 1a Taq pol) bat ddu tao ra cac
doan DNA ¢6 chiéu dai xac dinh. Céc primer thudong la mot oligonucleotide
tong hop (synthetic oligonucleotide) c6 khoang 10-20 nucleotide hodc hon.
Néu biét trinh ty ciia doan gen can khuéch dai thi ¢ thé tong hop nhan tao
cac primer tuong ing dé thuc hién PCR va tach chung ra bang k¥ thuat dién
di. PCR thuong tién hanh khoang 25-35 chu ky, qua d6 tir 10°® ug DNA ban
dau c6 thé khuéch dai (amplification) 1én t6i trén 1 ug (khoang 2 kb). Mdi
chu ky PCR bao gbm ba giai doan c¢6 nhiét d6 khac nhau:

- Gay bién tinh (denaturation) & 90-95°C

Trong giai doan bién tinh, phan tir DNA khuén mau & dang xoan kép
dugc tach thanh hai sgi don (single strands). T4t ca cac phan tmg enzyme
trong giai doan nay déu bi dung lai (vi du: phan tng téng hop DNA tir chu
ky trude do).

- Gin méi (annealing) ¢ 40-65°C

Trong giai doan nay céc primer gin vao cic vi tri ¢6 trinh tu twong
dong & DNA khuon mau. CAc primer bi lic nhe chung quanh do chuyén
dong Brown vi thé cac lién két ion duoc tao thanh va bi dit gay lién tuc gitra
primer soi don va DNA khudn mau soi don. Cac lién két ion 6n dinh hon
tao thanh mot doan nho (cac primer da lap rap chinh xac) va trén cac doan
nho DNA soi d6i d6 (khuén mau va primer) Taq pol c6 thé bat dau qua trinh
sao chép khuon mau. O giai doan nay pham vi nhi¢t d¢ dugc sir dung co thé
rat rong tiy thudc vao trinh tu nucleotide ctia primer, thong thudong khoang
55°C, nhung c6 khi chi 35°C hoic d6i ldc 1én dén 68°C.

- Kéo dai phan tir (extension) ¢ nhiét do 70-72°C.
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Day 1a khoang nhiét d¢ tdi thich cho Taq pol tién hanh tong hgp DNA
bang cach bd sung cac ANTP bit dau tir cac vi tri co primer theo chiéu
5°—»3". Céac primer c6 mdt vai base gan vao khudn mau c6 moéi lién két ion
manh hon luc pha v& cac lién két nay s& khong bi dut gdy. CAc primer & cac
vi tri khong bét cip chinh x4c lai bi roi ra (do nhiét do cao) khéi khuén mau
da khong tong hop duoc DNA.

Gen dich

Khuéch dai theo ham mii

|
A

--=--» Chuky 35

—— —

DNA khuén mau

|
AN

AN N AN
i

22 = 23=8 2*=16 23 = 68 ty ban sao

Hinh 3.2. So' d6 phén tng chudi polymerase

Bién tinh (~90°C)

G&n mbi (~50°C)

{ Kéo dai phan tir (~70°C)

Chuky 1 Chu ky 2 Chuky 3 ves Chu ky 35

Hinh 3.3. Cac chu ky cia k¥ thuit PCR
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C6 ba k¥ thuat PCR théng dung: PCR chuan, PCR mé neo va PCR dao
nguoc. Trong PCR chuan (standard PCR), DNA khuén mau dugc mé xoén
kép, sau d6 hai primer tdc dong & hai dau soi don, 1di DNA méi duge téng hop
nho Taq pol véi 4 loai deoxyribonucleotide (Hinh 3.4).

Y (——(-

A Ce—
P ., <———a
A 4 [[((e——
DNA khudn mau Bién tinh  Taq polymerase _
A —

Pg .~

W — |

I
. L L Ty <——I
(Pa) va (Pg) la cac primer dac hiéu [ —

Hinh 3.4. So' @6 k¥ thuiat PCR chuin

PCR mé neo (anchored PCR), ki thuat nay yéu cau chi can biét trinh tyr
nucleotide & mot dau cta khudén mau va gan mot dudi dong tring hop nhan tao
(vi du: dA) vao dau kia (chua biét trinh tw). Sau d6 doan DNA duogc khuéch dai
nhiéu 1an nhd mot primer ¢6 trinh tu da biét trude va mot primer thir hai ¢6
oligo(dT) (Hinh 3.5).

PCR dio ngwoc (inverse PCR), duoc ding dé khuéch dai cac doan phan
tir ké can voi doan c6 trinh tu DNA da biét trude, phan tt DNA nay dugc cat
han ché va ndi lai nhd enzyme DNA ligase dé tao thanh mot vong tron ¢é tinh
chit monomer, sau d6 doan DNA dugc khuéch dai nhd hai primer trong dong
v6i du clia trinh t da biét trude (Hinh 3.6).

I1. Quy trinh PCR

1. Thanh phdn phdn g
- Phéan tir DNA c6 chtra doan DNA can khuéch dai
- 2 primer (FvaR)
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- Taq pol
- 4 loai ANTP

- Bém va cac muoi khoang

Ny X N
5‘___2 3
d— = B

DNA khuon mau )
X: trinh tw da biét; N1 va Ny: trinh tw chwa biét

l Khuéch dai PCR bang primer d&c hiéu cta trinh tu
da biét (Px) va primer dac hiéu cta chudi neo (Pa)

N1 N2

Hinh 3.5. So' d6 k¥ thuiat PCR mé neo

2. Thuc hién phan ung
Dudéi day la vi du minh hoa cho mot phan tng khuéch dai:

2.1. Chuén bi dung dich master mix va cho vao eppendorf tube (E-tube) loai
0,5 mL, tron déu cac thanh phén sau:

bém 10x PCR 45 pL
Hoén hop 4 ANTP (2,5 mM mbi loai) 4 pL

Primer-F (10 pmol/uL) 2,5uL
Primer-R (10 pmol/uL) 2,5 uL
Thém H,0 t6i 40 pL
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2.2. Chuan bi dung dich pha lodng cua Taq pol:

bém x10 2 uL

Taq pol (5 units/uL) 1uL

Thém H,0 toi 20 uL
DNA da biét

Enzyme han ché Enzyme han ché

—
54 X5 v 1o
3 o 5

1

Tao vong biang DNA
ligase

Hinh 3.6. So' 6 ky thuit PCR dio nguoc

2.3. B6 sung 5 uL DNA khuon mau (100 ng) vao 40 uL dung dich cta
master mix tube.

2.4. B6 sung 2 pL/1 tube dung dich pha lodng cua Taq pol.

2.5. bat E-tube dung dung dich phan tng vao heating block cuia may PCR
dé thuc hién ché do nhiét theo chu ky nhu sau:

54



- Start program

- 95°C/5 phat

- Thue hién 30 chu ky: 95°C/30 gidy, 50°C/30 giay va 72°C/1 phat

- 72°C/10 phat

- Giit san phdam PCR ¢ 4°C

- Chay dién di dé kiém tra két qiia PCR (Hinh 3.7)

- Néu chua chay dién di thi bao quan san pham PCR ¢ -20°C

Chii y

- Céc thanh phan va diéu kién cua phan tng nhu: D6 dai cua primer, ché do

nhiét trong mot chu ky, s6 chu ky ddi véi mdi ddi tuong c6 thé thay ddi it nhiéu
bang thyuc nghiém. Cac thong sb trén chi cé y nghia tham khao.

- Néu 1am nhiéu mau, c6 thé tron chung cac thanh phan khac trir DNA va
Taq pol, sau d6 chia ra ting tube roi cho DNA va Taq pol vao sau cuing.

- Thao tac trong ti cay vo tring (hodc khong).

Hinh 3.7. Pién di cic sin pham PCR. SM: Chuan kich thuéc DNA. Cac dudng
s6 1, 2, 3, 4 va 5: Cac san pham PCR khéc nhau.

I1L. Téi wu héa cac diéu kién cho PCR

1. Trinh tw cua primer
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Péi véi genome cia eukaryote ngudi ta thuong dung cac primer dai
khoang 18 nucleotide trd 1én. Tuy nhién, cling tuy tung truong hop, co
nhitng primer ciia cac chi thi phan tir ngu nhién nhu RAPD' rat ngén (10-
16 mer) hodac STS? cin primer dai hon (20-24 mer). No6i chung, genomic
DNA khéng hoan toan 1a mot trinh tw ngau nhién ma né con mang dic tinh
ctia cac ho gen, nhitg nhan td ¢6 tinh ldp lai (su lap doan don gian hay phirc
tap). Tuy theo loai sinh vat va tily theo cach thé hién cua trinh ty DNA
khudn mau, ngudi ta s& thiét ké trinh tu cua primer va ddi chiéu can than né
vé6i s6 lidu luu trit trude ddy nham loai trir cac sai sot vé ky thuat. Gan day,
ngudi ta thudng st dung phdn mém trong computer dé thiét ké cac primer
thich hop cho timg muc tiéu nghién ctu va cé thé gitp loai bo cac cap
primer duoc thiét ké khong t6i wu.

Khi thiét ké primer can chu y mét sé diém nhu sau: C6 gang chon
trinh tu primer c6 khoang 50% GC. Tranh G va C & dau 3’ cua primer vi né
¢6 thé 1am ting co hoi tao ra hién tuong primer-dimers (hai primer bt cip
v6i nhau). Tranh chon céc ving c6 trinh tu tuong dong dé han ché cac
primer ty gan voi nhau. Tinh toan nhiét d6 néng chay (Ty) cta primer véi
téng s6 4°C cho GC va 2°C cho AT, sau do trir di 5°C tir gia tri nay va day
chinh 1a nhiét d6 u (T,) cta primer. N6i chung, nhiét d6 @ c6 gia tri thip hon
nhiét 46 néng chay cta primer. Su khac nhau tir 4-6°C gitta T, primer va T,
dudng nhu khong anh huéng dén hiéu suat cua PCR.

2. Nhiét do cua qud trinh u
Nhiét do u thich hop la nhiét d6 sao cho ¢ d6 do 1/2 $6 primer s€ gén
véi DNA khuon mau. Céng thic dudi ddy tng dung trong trudng hop
primer cé khoang 20 oligonucleotide:
Ta=4(G+C)+2(A+T)-5C 1)

Tuy nhién, cong thirc nay chi ¢ tinh twong dbi, bang kinh nghiém
nghién ctru ching ta méi ¢6 thé ¢6 sé liéu dung vé nhiét do cho qué trinh u.
S base cua primer cang it thi nhiét do nay cang thap va nguoc lai.

! RAPD (random amplified polymorphic DNA): DNA da hinh duoc khuéch dai
ngau nhién.

2 STS (sequence-tagged site): STS primer duoc thiét ké trén co s& cac trinh tu cia
RAPD markers.
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3. Magnesium

Nong do cua Mg? (duoc cung cdp dudi dang MgCly) ¢ thé anh
huong dén nhiét do bién tinh DNA khubén mau, qua trinh U cta primer, tinh
dac hiéu cua san phém PCR, hoat tinh cua Taq pol va do chinh xac cta két
quéa. Ndng do thich hop ciia Mg®* 1a tir 0,5-2,5 mM tng véi ndng do ANTP
téng s6 da cho. Nong do6 Mg cao s& 1am cho phan tir DNA soi déi 6n dinh
hon va ngin ngira dugc su bién chét hoan toan (mé xodn dé giai phéng soi
don cua san pham PCR trong mdi chu ky) lam cho két qua PCR ngheo di.
Mat khac, n6 con lam cho hién tuong bat cdp gia (tai nhimg vi tri khong
tuong dong) 6n dinh hon dan dén xuét hién nhiing san phdm PCR khéng dic
hiéu véi sé luong kha 16n. Nguoc lai, néu néng do Mg2+ qua thdp s& anh
huéng x4u dén qua trinh téng hop DNA (Mg®* dong vai trd 1a mot co-factor
ctia Taq pol). Do d6, can phai xac dinh néng do t6i uu cua Mg2+ nhim dam
bao hiéu suit khuéch dai va tinh déc hiéu cua san pham PCR.

4. Cdc deoxyribonucleotide triphosphate (ANTPs)

Dung dich stock ctia cac ANTP phai ¢6 pH 7. ndng do thuong dung 1a
10 mM (2,5 mM mdi loai) duge bao quan ¢ -20°C. Ham luong cua céc
dNTP trong khoang 20-200 uM cho két qua 6n dinh, chinh xac va dic hiéu.
Bén loai ANTP duoc st dung can c6 néng do twong dwong nhau dé giam
thiéu t6i da hién tuong sai biét do két hop sai (misincorporation) ma di
truyén nao do.

5. Enzyme Tagq pol

Néng do Taq pol thich hop 1a tir 1-2,5 unit cho 100 uL dung dich phan
{mg. Théng thuong c¢6 thé st dung 0,5 unit/25 pL. Néu néng do Taq pol qua
cao, c¢6 thé xut hién cac san phém PCR khong déc hiéu va lam sai 1éch két qua.
Néu ndng do Taq pol qua thap, s& khong du luong enzyme dé xtc tac tao ra san
phidm PCR mong mudn.

6. Dém én dinh hoat déng cua Tag pol

Nhitng chit 6n dinh Taq pol dugc sir dung 1a gelatin va Triston X-100
trong dém bao quan enzyme. Nong do thuong dung 1a 0,01% gelatin va
0,1% (v/v) Triston X-100.
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7. Nong do cdc primer

Trong hau hét cac tmg dung ctia PCR, hai primer F va R déu phai c6
ndéng d6 bang nhau. Nong do cudi cung cua mdi primer 1a 0,1 pM, tuong
duong véi 2,5 pmol (16,25 ng cta 20-mer) trong 25 uL. dung dich phan tGng.
Str dung ndng do primer cao khong can thiét va thuong tao ra bat loi, vi qua
thira primer s& c6 hién tuong primer-dimers va hién tugng gin primer nham
vi trf trén khuén mau.

8. Nong do DNA khudn méu

PCR bao gdm hai giai doan: giai doan sang loc va giai doan khuéch
dai. Néu cac chit trong thanh phan phan tmg (bao gdm primer) c6 noéng do
cao trong khi DNA khudn mAu lai ¢6 ndng d6 thap thi giai doan sang loc cua
PCR s& tré nén kho khan hon, vi tan suat dé primer va DNA khuén mau gip
nhau giam rd rét, trong khi su tiép xuc gitta primer va primer lai tang 1én gay
ra hién tuong primer-dimers trong giai doan khuéch dai. Thong thuong,
noéng d6 DNA khudén mau duoc sir dung trong khoang tir 10-100 ng/25 uL
dung dich phan ung.

9. Ty 1é giita primer va DNA khuén mdu

Mot trong nhitng yéu t& quan trong nhat ctia PCR la ty 18 t6i wu gitra
primer va DNA khu6n mau. Néu ty 1& nay qua cao thi hién twong primer-
dimers s& xuat hién, gibng nhu truong hop mau DNA qué lodng. Néu ty 1¢
nay qua thip két qua san phdm PCR s& khong nhiéu. Trong hau hét cac
truong hop ap dung PCR, nguoi ta déu ding nong do primer khong quéa
0,5 uM (12,5 pmol/25 pL) va tinh toan ndng d6 DNA khuén méu dé tranh
hién tuong primer-dimers.

10. Khoi dong nong PCR

Khoi dong nong PCR (“host-start” PCR) 1a phuong phap san xuét cac
san pham PCR sach hon. DNA khuén méu va primer duoc trén v6i nhau va
gitt & nhiét do trén ngudng cua lién két khong dic hiéu gifra primer va

58



khudén mau. Tat ca cac thanh phan cia PCR duoc bd sung trude ngoai trir
mot chét then chét (thuong 1a Taq pol). Chi trude khi di vao chu ky khuéch
dai, thanh phan chua c6 méi dugc bd sung dé cho phép phan ng xay ra &
nhiét d¢ cao hon. Do khong cé hién tuong lai khong dac hi¢u cia primer voi
khudén mau, nén cac bang DNA duoc khuéch dai tré nén sang hon, cac doan
primer khong ¢ co hoi dé gan véi nhau. K§ thudt nay duoc tién hanh béing
cach 1am lanh cac tube trén d4 tuyét (ice bath) trong khi bo sung hén hop
thanh phin cia PCR. Sau d¢, dit tube trong may PCR d3 duoc 1am nodng
ngay trudce khi bd sung thanh phan cubi ciing. Duéi dy 1a vi du minh hoa
cho khoi dong noéng PCR.

10.1. Chuén bi dung dich master mix va cho vao E-tube loai 0,5 mL va tron
déu cac thanh phan sau:

bém 10x PCR 4,5 uL
Hon hop 4 NTP (2,5 mM mbi loai) 4 pL
Primer-F (10 pmol/uL) 2,5k
Primer-R (10 pmol/uL) 2,5uL
Thém H.0 téi 40 uL
10.2. Chuén bi dung dich pha lodng cua Taq pol:
bém x10 2 ub
Taq pol (5 units/uL) 1ulL
Thém H.0 téi 20 uL

10.3. B6 sung 5 pL DNA khuén miu (100 ng) vao 40 pL dung dich cia
master mix tube.

10.4. Dit E-tube dung dung dich phan tng vao heat block cia may PCR dé
thuc hién ché do nhiét theo chu ky nhu sau:

- Start program

- “Hot start”: Khoang 80°C/10 gidy «pause»

- B6 sung 2 uL/1 tube dung dich pha lodng cuiia Taq pol.
- Restart

- 94°C/5 pht
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- Thue hién 30 chu ky: 94°C/30 gidy, 54°C/30 phut va 72°C/1 phit.
- 72°C/10 phat

- Giit san phdam PCR ¢ 4°C

- Chay dién di dé kiém tra két qiia PCR

- Néu chua chay dién di thi bao quan san pham PCR ¢ -20°C

IV. Thiét ké primer

Viéc chon lya mot primer ¢6 mdt ¥ nghia quan trong khi muén tng
dung PCR ¢6 hi¢u qua va do chinh xac cao. Vi thé, ching ta phai c6 mot
thiét ké chinh xéac vé oligonucleotide primer. Trinh tu ctia primer duoc chon
x4c dinh kich thudce va vi tri ciia san pham PCR, ciing nhu Ty, cla ving
duoc khuéch dai. Primer duoc thiét ké dung c6 thé giup chung ta tranh tao ra
nhiing san phdm PCR khong dic hiéu (non-specific).

Muc dich cua viée thiét ké primer la c6 dugc mdt su can béng gitra hai
két qua: su didc hiéu va hiéu suat khuéch dai. Su dic hiéu dugce xem xét trén
co so xuét hién bao nhiéu lan hién twong gin primer nhdm (mis-priming)
trén tong s6 lan gan primer (priming) ttc 1a su lai gitta primer va khuon mau
tai vi tri dich cta né. Hiéu suét 1a su tiép can voi ly thuyét vé két qua san
pham, trong mdi chu ky PCR, mot cip primer ¢ thé khuéch dai ra mot san
pham. Véi mot trinh tw DNA déa duoc cung cp ngudi ta c6 thé phan tich
primer trén computer dé c6 mot két qua can bang giita hai muc tiéu néi trén.

1. Chiéu dai primer

Tinh dac hiéu cia san phém PCR thuong phu thudc vao chiéu dai cua
primer va nhiét do u. Cac oligonucleotide c6 kich thude khoang 18-24 base
c6 xu hudng tré thanh nhiing trinh tu rat ddc hiéu néu nhiét d6 u cia PCR
duoc thiét ké sai khac chi vai do so v6i Tp ciia primer (nhiét do 1y thuyét).
Primer c6 chiéu dai cang 16n thi kha ning gin cua primer cang nho. Trong
khi khuéch dai, mot sy ¢d ndo d6 ciia qua trinh U ciing s& 1am giam két qua
PCR. Dé tbi uu héa PCR, nguoi ta st dung primer cé chiéu dai tdi thiéu sao
cho dam bao Ty, khoang 54°C hodc hon chut it, diéu nay s& cung cip nhitng
co hoi tot nhat dé duy tri tinh dic trung ctia san pham PCR va hiéu suat phan
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g cao. Nhimng oligonucleotide ngan (15 base hodc ngin hon) dugc sir
dung han ché trong nhiéu quy trinh PCR. Chiéu dai primer t4i thiéu cho hau
hét cac tng dung PCR 1a khoang 18 nucleotide va ngudi ta thuong thiét ké
cac primer c6 do dai 18-24 mer. Primer cang ngan thi qua trinh gin gitta
primer va khuén mau DNA cang nhanh, tao thanh soi d6i 6n dinh trong tong
hop DNA. Théng thuong, cac primer c6 28-35 mer can cho viéc khuéch dai
cac trinh ty c6 mirc d¢ di hop cao.

Déi v6i nhirg primer ngin hon 20 mer, c6 thé str dung cong thire tinh
Tm lién hé véi cac base: T, =4 (G + C) + 2 (A + T). Trong khi primer dai
hon cong thic nay chi ¢ gia tri gan ding.

2. Nucleotide cuoi cung cua primer

Vi tri ddu 3’ ctia primer nén dugc xac dinh can than, vi nd co tinh chat
quyét dinh cho su thanh cong cua PCR. Khi chung ta xac dinh dugc mot
amino acid, hai base dau tién trong codon ctia no hodc ba base trong truong
hop n6 dugc ma hda bang codon don (methionin va tryptophan) thi hai hodc
ba base dau tién nay duoc dung nhu dau 3’. Nhimg cip base hoan chinh giita
nhitng dau 3’ cta primer va khudn mau cho phép chung ta c6 duoc két qua
mong mudn, va giam thiéu tdi da hién tugng bat cip sai (mismatch) trong
khoang 5-6 nucleotide tai dau 3’ ciia primer. Thong thuong, viéc thém vao
mot trinh tu khong lién quan tai dau 5° ciia primer van khong lam thay d6i
qué trinh gan moi.

Nhiém vu cta dau 3’ trong primer 13 kiém soat hién twong gan primer
nham va ngin can hién tuong twong dong trong cling mot cip primer. Néu
khong than trong trong viéc xac dinh dau 3° thi hién tuwong primer-dimers s&
Xy ra, va voi tinh chit bd sung cho nhau san phdm PCR luc biy gid s& 1a
mot sy khuéch dai ctia chinh primer chir khong phai cia DNA khudén mau
ma ta mong mubn. Trong trudng hop c6 nhidu cip primer dwa vao trong
cing mot phan tng (multiplex PCR), chung ta can phai kiém tra gip doi
hién tugng bo sung cho nhau cia tat ca primer.

3. Ham luong GC va nhiét do nong chay Tny

Primer ciia PCR phai duy tri dugc ham luong GC dén mirc co thé
dugc. Nhimng oligonucleotide c6 20 base voi 50% GC thudng co gia tri Ty
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trong khoang 56-62°C s& tao dicu kién dé qua trinh u dat két qua tot. Ham
luong GC va Tr, phai khop v6i mot cip primer duoc thiét ké. Néu gia tri T
cang 16n thi co hoi cho hién twong gin primer nhim cang cao. Do d6, khi
thiét ké primer can phai lwu y dac biét dén ham luong GC.

V. K§y thuat RT-PCR

Phan g RT-PCR 14 phan tng khuéch dai mot doan khuon mau RNA
theo nguyén 1y cia PCR, bao gom hai giai doan:

Giai doan thw nhét. Phién ma ngugc khudn mau RNA thanh soi
DNA thr nhit, sau d6 dung soi ndy 1am khudén mau dé téng hop soi DNA
thir hai (tuong ty nhu giai doan thtr nhat va thir hai ctia qua trinh téng hop
cDNA-xem chuong 6).

Giai doan thir hai. Ding DNA soi d6i lam khuon mau dé thyc hién
phan Umg PCR nhu da trinh bay & trén.

RNA duoc cau tao nho bdn loai nucleotide (adenine, guanine, cytosine
va uracil) lién két voi nhau tao thanh mot chudi don. Khi chudi nucleotide
nay dugc bién doi thanh DNA thi uracil (U) duoc thay thé bang thymine (T).
Phan tng bién d6i RNA hé gen thanh soi DNA thir nhat phai nho dén mot
enzyme phién ma ngugc (reverse transcriptase) do vay giai doan nay duogc
goi 14 phién méd nguoc (RT), sau d6 quéa trinh tong hop sgi DNA thit hai lai
nho mdt enzyme khac 1la DNA polymerase I (thuong dung doan Klenow).
Khi di c6 DNA soi d6i tir khuén mau RNA thi phan tng tiép theo s& la
khuéch dai gen nho k¥ thuat PCR dugc thyc hién véi ba mure nhiét d6 phu
hop & mdi chu ky. Toan bo phan tmg khuéch dai mot doan DNA tir khuon
mau RNA trai qua hai giai doan néi trén duoc goi 1a RT-PCR.

Do trong ty nhién mot sb virus co hé gen 1a RNA (retrovirus) nén
mudn khuéch dai mot doan gen cia né thi nguoi ta phai dung ki thuat RT-
PCR. Mot s6 nghién ctru khac vé mRNA ciing can dén RT-PCR dé bién doi
soi RNA thanh DNA cho qué trinh tao dong dé phan tich trinh ty gen (gene
sequencing) hay tai to hop (recombination) trong nghién ctru biéu hién gen.

VI. Real-time PCR
1. Gioi thiéu chung
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Trong PCR truyén thdng, san pham khuéch dai dugc phat hién nho su
phan tich dau cudi (end-point) bang cach chay dién di DNA trén agarose gel
sau khi phan tmg két thiic. Nguogc lai, phuong phap real-time PCR cho phép
phat hién va dinh lugng san pham khuéch dai khi tién trinh phan tmg dang
dién ra dya trén co s& phan ung huynh quang, trong d6 su ting 1én vé sb
luong DNA tuong ing véi su tang 1én cua tin hiéu huynh quang.

Trong real-time PCR, nguoi ta thuong st dung cac loai thuc nhudém
lién két DNA soi doi (SYBR Green) dé phat huynh quang, va céc probe
hodc primer dic hiéu chudi (trinh ty) duge danh diu huynh quang (TagMan
PCR). Thiét bj 6n nhiét chu ky (may PCR) dic biét duoc gin v6i mot
module phét hién tin hiéu huynh quang dé theo ddi tién trinh phan tng khi
su khuéch dai xay ra. Tin hiéu huynh quang do duoc phan 4nh sé luong san
pham dugc khuéch dai trong mdi chu ky.

Real-time PCR ¢6 wu diém chinh so véi PCR truyén thdng 14 cho phép
chung ta dinh luong sé copy khéi dau ciia khuoén mau véi do chinh xac va
dd nhay cao trén mdt pham vi dong hoc l6n. Cac két qua cua real-time PCR
c6 thé 1a chat luong (su c6 mit hodc khong cua trinh tu dich) hodc dinh
lugng (sé ban copy cua DNA). Real-time PCR dinh lugng con dugc biét
nhu 12 qPCR. S6 lidu cua real-time PCR c6 thé ddnh gia ma khong can dién
di gel, thoi gian thi nghiém duoc rit ngan va sé luong nguyén liéu dua vao
qua trinh duoc ting 1én. Cudi cing, do cic phan tmg duoc chay va sd liéu
duogc danh gid trong mot hé théng tube dong kin, nén cac co hoi nhiém ban
dugc giam thiéu va su can thiét cia cac thao tac hau khuéch dai duogc loai
bo.

2. Phdn tich tong qudt mét phan iing real-time PCR

Pé hiéu dugc real-time PCR nhu thé nao, chiing ta bat dau bang mot
duong cong khuéch dai mau (Hinh 3.9). Trong hinh nay, sé chu ky PCR
dugc trinh bay trén tryc x, va tin hiéu huynh quang tir phan @mg khuéch dai,
ty 1€ voi ) lugng san phém duoc khuéch dai trong tube, dugc trinh bay ¢
trucy.

Puong cong khuéch dai c¢6 2 pha, mot pha ham mii (exponential
phase) duoc tiép theo boi mot pha 6n dinh (plateau phase). Trong sudt pha
ham mii, sé lugng san pham PCR xap xi gip doi trong mdi chu ky. Tuy
nhién, khi phan tng dién ra thanh phan phan tng s& bi tiéu hao, cudi cung
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lam cho mot hodc nhiéu thanh phﬁn bi han ché. O diém nay phan rng cham
lai va di vao pha 6n dinh (cac chu ky 28-40, Hinh 3.9).

e— Pha ham mi — s — -
0.3 Pha on dinh
0.2 —
0.1 Gia tri Cr
—| Buwdng nguwdng
0 1T 1T 1T 1T 17T T 1T T T T TT T 1T T T
0 10 20 30 40

Hinh 3.9. Pwong cong khuéch dai. Tin hiéu huynh quang duoc trinh bay da trir
duong nén (baseline).

Dau tién, tin hiéu huynh quang duy tri & mic do nén (background), va
viéc tang tin hiéu huynh quang 1a khong thé phat hién dugc (cac chu ky 1-
18, Hinh 3.9) cho du san pham tich lily theo ham mii. Sau do6, san pham
khuéch dai tich lily du dé dat toi mot hiéu suat cho phép phat hién duoc tin
hiéu huynh quang. S6 chu ky dé dat dugc hiéu sudt nay goi 1a chu ky ngudng
(threshold cycle, Ct). Do gia tri Ct dugc do trong pha ham mil khi cac tac
nhan phan tng khong bi han ché, nén real-time qPCR c6 thé dugc sir dung
dé tinh toan chinh xé4c va tin cay s6 luong khai dau ciia khuén miu hién dién
trong phan tng.

Ct duoc xac dinh chu yéu boi s6 luong ctia khuén mau hién dién & lac
bt dau phéan ng khuéch dai. Khi lugng khudén mau nhiéu thi chi cin mot
vai chu ky khuéch dai dé tich lily san phdm du cho mét tin hiéu huynh quang
& trén background. Vi vdy, phan ung s& c6 Cr thdp hon hodc sém. Nguoc
lai, néu lugng khudn méu lac bit dau phan tmg qua it, thi s chu ky khuéch
dai can nhiéu hon dé tin hiéu huynh quang ting trén background. Vi vay,
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phan tng s€ c6 Ct cao hodac mudn. Cac dang quan hé nay la co s& cho
hudng dinh luong cua real-time PCR.

3. Mot s6 g dung chinh ciia real-time PCR

- Nghién ciru biéu hién gen. Xéac dinh sy hoat dong cuia gen va dinh
lwong murc d6 biéu hién ciia n6 thong qua RNA bang k¥ thuat RT-PCR.

- Chan doan phan tir. Nghién ctru muc d§ nhiém virus va vi khuan
dé chan doan cac bénh viém nhiém.

- Xét nghiém phan biét allele. La phuong phap xét nghiém dau cudi
duoc dung dé xac dinh kiéu gen clia mau vat (déng hop tir: chi c6 allele 1
hodc chi co allele 2, di hop ti: ¢6 cd hai allele 1 va 2) va phan biét sy da
hinh nucleotide don (single nucleotide polymorhism, SNP).

VII. Mot s6 ing dung ciia PCR

PCR c¢6 pham vi tmg dung rat rong trong cong nghé sinh hoc hién dai.
Theo nguyén tic trén, dd c6 nhidu bd sung va cai tién dé dung PCR cho
nhiéu muc dich khac nhau. O day chi giéi thiéu mot s6 ing dung chinh:

- Trong nghién ctru genome

+ Nhan ban phan tir bang PCR

+ PCR t4i t6 hop

+ K¥ thuat footprinting DNase I

+ Sang loc thu vién Agtl1

+ Multiplex PCR...

- Trong y hoc

+ Phat hién té bao T/virus gdy bénh ung thu mau
+ Phat hién virus viém gan B

+ Phat hién virus Dengue gy bénh st xuat huyét

+ Phat hién vi khuén lao...
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1. Sir dung PCR @ tao nhanh cdc gen tong hop

Str dung phuong phap PCR hai giai doan (two-step PCR) dé tao nhanh
cac gen tong hop. Phuong phap ndy duoc xdy dung trén co s nhiing
nucleotide chong 18n nhau (overlapping), do dé c6 thé duoc sir dung dé tao
ra doan DNA tong hop thong qua nhiéu vong khuéch dai PCR. Kha ning tao
ra DNA tong hop c¢6 nhiéu tmg dung tuy thudc vao thiét ké cua chung ta.
Nguoi ta ¢6 thé thiét ké mot gen téng hop c6 chita codon duge ding dé biéu
hién protein trong co thé sinh véat. Phuong phap nay duoc hoan tat nhd su
giai md nguoc chudi amino acid cta protein mong muén. Pé thay doi cdu
triic cua codon, gen tong hop c6 thé duoc thiét ké c6 nhitng vi tri cit han ché
thuan loi phuc vu cho thi nghiém tao dong vé sau.

Nguyén tic cua PCR hai giai doan d6 1a hai phan tmg PCR xay ra lién
nhau, phan ung thir nhit cia PCR phat sinh ra soi khudén mau tuong tmg véi
gen tong hop va sau d6 né duoc khuéch dai trong phan tng PCR 1an thir hai
(Hinh 3.10). Trudc khi bat dau qua trinh nay, nguoi ta phai thiét ké cau tric
va xéc dinh trinh tu nucleotide cua gen tong hop ma minh mong mubn. Sau
do, trinh tu cac oligonucleotide (primers) theo chiéu dai ctia gen phai duoc
thiét ké va tong hop. Thong thuong, ngudi ta tdng hop cac oligonucleotide
theo s6 chdn véi chidu dai khoang 16-30 nucleotide.

2. Tao dong cDNA bang PCR

K§ thuat tao dong kinh dién ¢cDNA doi héi nhiéu cong strc vé xdy
dung thu vién dé bao quan bacteriophage hodc plasmid, né cin mot khdi
luong cong viéc chon loc mot ) luong 16n cac phage hodc plasmid cé tinh
chat tai to hop. Co ba han ché trong phuong phap nay:

- Can c6 mot luong co chét (it nhat 1 pg) mRNA tinh sach lam vét lidu
khoi dau dé xay dung thu vién voi mie do da dang day du cho nghién ciru.

- Kh¢ khin thudc vé ban chét bén trong cua nhitng phan Gmg enzyme
tiép nbi nhau lam cho viéc tao dong cDNA c¢6 két qua thip, va nhitng dong
gen bi dut doan.

- Viée sang loc mot thu vién véi k§ thuét lai doi hoi nhidu thoi gian.

K§ thuat PCR hién nay c6 thé giup ching ta khic phuc nhitng nhuoc

diém noi trén, lam cho viéc tao dong cDNA tro nén dé& dang hon. Sir dung
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hai primer dac hi¢u ctua gen, mot cDNA c6 trinh tu da dugc biét 1, nguoi ta
cho khuéch dai trong PCR. Tuy nhién, cai kho 13 lam sao phan lap duoc
nhitng ban sao cua cDNA hoan chinh (full-length) tr mRNA, trén co s&
thong tin v& trinh tu rat han ché. Trinh tu chua biét nay nam k& mot doan
nho cua trinh ty da biét rd. Trinh tu chua biét khong thé khuéch dai bang
phuong phap PCR théng thuong. Do do, phuong phap PCR mo neo va
phuong phap PCR dao nguoc da duoc phét trién trong thoi gian gan day dé
giai quyét van dé nay.

Primer C

\X Primer A

Genomic DNA

Trinh tw gen -—— o
Primer B W\
l Primer D
San phdm PCR T7 promoter Taq
hai giai doan
dang mach RBS T7 terminator
théng

Hinh 3.10. So' @ minh hoa m§t phin tng tao nhanh gen tong hop théng qua
phuong phap PCR hai giai doan. Gen quan tam dugc khuéch dai trong phéan tmg
PCR thir nhat v6i cap oligonucleotide dic hiéu gen nhung c6 dua vio ving chong
Ién nhau (primer A va primer B). Trong phan ung PCR th{r hai, cac primer m¢
rong C va D gan véi ving chong 1én nhau ciia san pham PCR lan thir nhat va b
sung tat ca cac nhan té diéu hoa can thiét cho su phién mi va dich mi. San pham
PCR lan thi nhat duoc pha loang 200 lan dé lam khuén miu cho phan img PCR
thur hai.

2.1. PCR m6 neo

K¥ thuat PCR mo neo c6 mot diém chung la: Tao dong DNA di tir mot
doan trinh tu da biét rdi toi doan trinh tu ké can chua biét nho su gitp d&
cua mdt primer dac hiéu dbi voi gen tai mot dau soi don va mot primer téng
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hop tai mot dau soi don khac. Do chi ¢o primer déc hiéu dbi véi gen mdi cd
thé neo trong PCR lam d& dang hon cho viéc thu thap mot lwong 16n san
pham khuéch dai khong dac hiéu so véi PCR chuan. K thuat nay khac véi
PCR chuan 14 chi can mét primer dic hiéu cho phan tmg. Trong k¥ thut
PCR mo neo, mot dudi nhan tao cia cac géc dA duoc thém vao doan cudi
ctia DNA khuon mau. Su khuéch dai DNA xay ra khi c¢é primer ctia mdt
trinh tu da biét trude va mot primer thir hai ¢6 cac goe oligo(dT).

2.2. PCR dao nguoc

Phuong phéap PCR dao nguoc cé thuan loi 1én hon nhd khuéch dai
trinh tu ké can chua biét bang hai primer dac hiéu cta gen. PCR dao nguoc
hoat dong theo nguyén tac tao dong soi don mdt trinh ty DNA. Sau do,
DNA nay dugc cit bang RE & vi tri tuong tng dé tao ra DNA dich, tiép theo
n6 hoat dong theo chu trinh ¢6 tinh chdt monomer. DNA nay duogc khuéch
dai 1én bang cac primer tuong dong tai hai dau soi don cia DNA ¢6 trinh tir
da biet.

l Tao vong

O Cha thich
Q mmmm \/UNg ké can trén (upstream)

——= Vung ké can dwéi (downstream)

l PCR 4 Vitricét cia cac RE

M ———— A MA  Ving d4 biét trinh tw

Hinh 3.11. Ung dung PCR dao ngwoc. Hai primer dic hiéu duoc gin vao trinh tu
da biét va sau d6 DNA duoc khuéch dai theo chiéu miii tén.
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Ban dédu 14 soi 5°—3” cia mRNA cho vao phan tng phién ma nguoc
thanh soi don ¢cDNA 3°—5, tiép tuc tong hop soi don cta cDNA lan thi
hai, cho ra sgi doi cDNA (5’—>3’ va 3°’—>5’). Soi nay c6 chtra mot trinh tu
da biét r5. Ky thuat tao dong 1am cho cDNA thang bién thanh cDNA vong
so1 doi. Tiép dén, mo vong nho RE cat trinh tu duoc biét lam d6i, mot ntra &
dau soi théng bén nay, mot ntra bén kia. Kéo théng soi DNA va khuéch dai
trong PCR (Hinh 3.11).

3. Ung dung trong di truyén

PCR gitp dic luc cho viéc 1ap ban db gen (gene mapping) cua sinh
vét. Phuong phap nay c6 tén 1a phan tich DNA da hinh duoc khuéch dai
ngau nhién (RAPD). Trong phuong phap RAPD, PCR duoc thuc hién véi
cac primer chon ngau nhién. Két qua la tao ra mot s6 doan DNA c¢6 chiéu
dai khac nhau dic trung cho mdi loai, tham chi mdi ca thé. So sanh dién di
san phdm PCR cua nhiéu giéng c6 dac diém khac nhau trong ciing loai, véi
nhiéu primer khac nhau cé thé gitip xac dinh ban d6 gen ctia sinh vat.

Hién nay, ngoai RAPD con ¢ nhiéu loai chi thi phan tir (molecular
marker) khac di duoc phat trién nhu da hinh chiéu dai cac doan cét han ché
(restriction fragment length polymorphism, RFLP), vi vé tinh
(microsatellite) hay con goi la su ldp lai cac doan nucleotide don gian
(simple sequence repeats, SSR), va da hinh chiéu dai doan DNA duoc
khuéch dai chon loc (amplified fragment length polymorphism, AFLP). Cac
k§ thuat nay duoc xay dung trén co s PCR (ngoai trir RFLP) ¢ trién vong
rat 1on trong nghién ciru da dang di truyén (genetic diversity), dinh vi gen
(gene location) va lap ban db gen do ching don gian vé mit k¥ thuat, tiét
kiém thoi gian va c6 hiéu qua cao. PCR hién nay con dugce dung thay thé
cho dién di isozyme dé phan loai thuc vat, xac dinh mdi quan hé cua chuing
mot cach chinh xac.

4. Ung dung trong chan doén 1am sang

Trude day, ki thuat phan tich RFLP thuong duoc sir dung dé xac dinh
cac dot bién dan toi cac bénh di truyén & nguoi. Tuy nhién, k¥ thuat nay chi
ap dung dugc trong trudng hop dot bién d6 dan dén sy thay d6i trinh ty co
thé phat hién duoc trén co s d6 dai cia doan DNA. Nguoc lai, truong hop
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mot sb dot bién gy ra bénh di truyén nhung khdng tao ra cac doan DNA cit
han ché khac nhau khi phan tich RFLP thi chi c6 thé phat hién néu xac dinh
duoc trinh tuy doan DNA chtra diém d6t bién. Nhu vay, ching ta budc phai
xay dung thu vién hé gen (xem chuong 5) cho mdi nguoi, sau d6 tao dong
va xé4c dinh trinh tu nucleotide ciia dong gen dot bién, vi thé phuong phap
nay doi hoi ton nhiéu thoi gian.

K§ thuat PCR cho phép dua ra mot chon lya khac don gian hon cho
phép thu nhan thong tin vé trinh tur gen rit nhanh bang cach khuéch dai doan
gen chira diém dot bién va sau d6 phan tich truc tiép cac san pham PCR thu
duoc. Kha ning nhin dang nhanh cac dot bién khong chi quan trong trong
chan doan 1am sang, ma con ddy nhanh viéc nghién ctru c&c bénh di truyén.

D6 nhay cao cuia ki thuat PCR cho phép ung dung dé dang trong cac
chan doan bénh nhiém tring. Vi du: viéc khuéch dai mot s lugng 16n DNA
virus trong cac mau bénh cho kha ning chian doan bénh sém hon trudce khi
triéu chtng bénh bat dau xuat hién. Piéu nay gitip cho thay thudc c6 phac db
diéu tri bénh thich hop, déac biét cac bénh ung thu do virus gay ra (vi du: ung
thu vom hong do papillomavirus nguoi gy ra) va thong thuong c6 két qua
hon néu nhu bt dau diéu tri & giai doan som.
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Chuwong 4
Cac hé thong vector

C6 ba nhoém vector chinh dugc str dung trong tao dong DNA va nhan
ban chung trong té bao vat chi (E. coli hodc ndm men), bao gém: 1) Nhém
plasmid, 2) Nhém phage/phagemid, va 3) Nhom nhiém sic thé nhéan tao
(artificial chromosome: BAC va YAC). Y tudng vé vector chuyén gen bat
ngudn tir cac plasmid cua vi khuan. Vector chuyén gen 1a phan tir DNA c¢6
kha nang tu tai sinh, ton tai doc lap trong té bao va mang dugc cac gen can
chuyén. Cac vector chuyén gen phai thoa man cac yéu cau tdi thiéu sau:

- C6 trinh tu khoi du sao chép (ori) dé c¢6 thé tu sao chép ma ton tai
doc lap.

- C6 céc vi tri nhan biét don (single recognition sites-SRS), noi ma cac
enzyme han ché nhén biét dé cét roi lam chd 1dp rap doan gen ngoai lai vao.
Céc trinh tu nay thuong nam xa diém khoi dau sao chép dé tranh bi cit
nham.

- C6 trinh tu khoi dong (promoter) dé tién hanh phién méa gen ngoai
lai.

- Pam bao su di truyén bén viing ctia DNA tai t6 hop ¢ dang doc lap
hay gén vao nhiém sic thé cua té bao vat chu.

- C6 céc gen chi thi (marker genes) dé d& dang phat hién ra thé tai t6
hop.

Ngoai ra, chung con phai c6 nhitng dic tinh bd sung khac dé cho viéc
tao dong dé thuc hién nhu 1a:

- Chtra cac gen 1am v6 hiéu héa doan DNA khong mong mudn duoc
gan vao.

- C6 nhiéu ban sao dé duoc tach ra khoi té bao voi sé luong 16n va
dam bao sy khuéch dai ctia gen ngoai lai.

- Ngoai promoter can c¢6 thém cac trinh tu nucleotide khac can thiét
cho su biéu hién cta gen, chang han nhu: RBS (ribosome binding sites-ving
lién két voi ribosome dé dich ma).
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Gia tri cta vector & chd no duoc thiét ké sao cho that thuan tién vai
cac muc dich st dung khac nhau. Khong c¢é vector toan ning cho chuyén
gen, ma can c6 su chon lya tiy muc dich va kich thuéc ctia doan gen duoc
tao dong. Chung dugc thiét ké v6i nhiéu chirc ning chuyén biét dé mang
duoc cac trinh tu nucleotide nhu mong mudn. Céc vector chuyén gen c6
nim tng dung quan trong chu yéu:

- Tao dong (cloning) va khuéch dai (amplification) mét doan trinh tir
ctia DNA (nhiéu ban sao giéng nhau).

- Nghién ctru s biéu hién ctia mot doan trinh tu DNA.

- Pua gen vao cac té bao vi sinh vat hay cac dong-thuc vat.

- San xuét RNA.

- San xuét protein tir gen duoc tao dong.

Chuong nay gi6i thidu sau loai vector phd bién (thuéc ba nhom
vector: plasmid, phage/phagemid va nhidém sic thé nhan tao) dung trong tao
dong gen (gene cloning): plasmid, bacteriophage A, cosmid, bacteriophage
M13, BAC va YAC.

I. Plasmid vector
1. Bdc diém ciia plasmid

Plasmid 1a cac théng tin di truyén ngoai nhan, duoc tim thiy trong
nhicu loai vi khuan khac nhau. Chung la nhitng phan tt DNA mach vong,
soi doi, kich thudc tir 1- > 200 kb, c6 kha néang tu sao chép de ton tai doc lap
trong t€ bao. Cac plasmid c6 thé mang mdt s6 gen cua vi khuan va cac gen
nay c6 thé bi€u hién ra protein. Mot sO ki€u hinh khac nhau cia plasmid
nhu:

- Khang céc chat khang sinh

- Khang kim loai ndng

- San xuét cac chat khang sinh

- Thuy phan céc hop chat hitu co phirc tap

- San xuat doc té dudng rudt enterotoxin

- San xuét chit diét khuan bacteriocin
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- San xudt cac colicin®

- San xuét haemolysin2

- San xuét cac enzyme sira doi $va enzyme han ché o

Mot loai vi khuén vat chu thuong chura hai hoac nhiéu loai plasmid
cuing ton tai. Ching c6 thé 13 cac plasmid twong hop (compatible plasmid)
hoic khong twong hop (incompatible plasmid). Nguoi ta c6 thé chia plasmid
1am hai loai dua trén dic diém sinh san va phuong thirc séng cta ching, d6
|a: plasmid tiép hop (conjugative plasmid) va plasmid khong tiép hop (non-
conjugative plasmid).

Trong tu nhién, plasmid xam nhép vao té bao vat chi nho su tiép hop
(conjugation) cua vi khudn, nhung trong nghién ctru thue nghiém cac
plasmid duoc chuyén nap vao vi khudn bang mot quy trinh nhén tao goi la
bién nap gen (gene transformation). Kiéu hinh méi ctia thé nhan (recipient)
do plasmid dem dén (Vi du: plasmid khang khang sinh) cho phép chon loc
xé4c dinh cac nhan té bién nap va duy tri plasmid trong quan thé vi khuan. O
cac vi tri cat han ché cua plasmid, DNA ngoai lai (foreign DNA) c6 thé
cheén vao va duoc xac dinh voi gen ma héa cho cac marker chon loc. Mot
trong cac vector hay dugc st dung trudc day la pBR 322 mang hai gen
khang ampicillin (Amp") va tetracycline (Tet") cting mot s6 vi tri cat han ché
thuén loi. C6 hai dang phéan chia tir pBR 322 thich hgp cho su tai ban la cac
vector pAT 153 va pXf 3.

Céc plasmid kich thudc nho c6 sé lwong ban sao 16n hon va man cam
hon véi vi khuan. Tuy nhién, viéc giam kich thudce cua plasmid c6 thé lam
mat cac vi tri tao dong (multiple cloning sites, MCS) hitu ich. V7 du: pXf 3
thiéu céc vi tri Ball va Aval (cac vi tri ny c6 trong pBR 322 va pAT 153).

Mot sb plasmid khong duoc st dung rong rai nhu pBR 322, ma chi
duoc st dung trong cac muc dich dac biét, vi du:

! Colicin: M6t nhom bét ky cua cac protein duoc san xuit boi cac vi khudn khac
nhau tc ché sinh trudng hodc giét chét cac vi khuan khac.

? Haemolysin: dung huyét t, chat giy tan méau, chét tiéu hong cau.

3 Enzyme stra dbi (modification enzymes): 1a cic enzyme tac dong qua lai véi
DNA dé sira ddi cAu trac hodc stra chita cac tén thuong dd xdy ra voi phan tir
DNA.

* Enzyme han ché (restriction enzymes hay restriction endonuclease, RE): xem
chuong 1.
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- pPMK 16: chita cac vi tri nhan biét don Smal va Xhol trong gen ma
hoéa tinh khang kanamycin.

- pKC 7 va pACYC 184: mang cac vi tri tao dong hitu ich va gen ma
hoa tinh khéang chloramphenicol.

- Céc plasmid c¢6 kich thuée 16n pCR1 (11.4 kb) va pSC 101 (9.9 kb):
khong dugc dung thuong xuyén trong cac thi nghiém tao dong.

Thong thudng, su sao chép DNA plasmid duoc tién hanh nho céc
enzyme tai ban nhiém sic thé vi khuan. O mot s6 plasmid dang stringent
control® su sao chép cua chung kha it hoac bi gidi han, chi gép doi su sao
chép cua té bao vat chu va chi mot hodc mot sd ban sao cua ching c¢6 mat
trong mdi té bao vi khudn. Céc plasmid dang relaxed control® c6 s lwong
ban sao trong mdi té bao nhiéu hon stringent plasmid, khoang 10-20 va c6
khi 1én dén hang ngan ban sao néu nhu su tong hop protein bi dimng lai (Vi
du: bang cach xir Iy chloramphenicol). Néu thiéu su tong hop protein thi su
sao chép cua cac relaxed plasmid duogc tiép tuc, trong khi su sao chép cua
DNA nhiém sic thé va cua céc stringent plasmid bi dimg lai. Cac plasmid
dung lam vector tao dong phai c6 mot sb tinh chit sau:

- Kich thudc tuong d6i nho va phai tai ban trong dang relaxed
plasmid.

- Mang mét hodc nhiéu marker chon loc (selectable marker) cho phép
xéc dinh cac nhan td bién nap va duy tri plasmid trong quan thé vi khuan.

- Chira céc vi tri nhan biét don cho mét hodc nhiéu enzyme han ché.

Pén nay, cac plasmid da duoc cai tién dé ngay cang thudn tién hon
cho k¥ thuat tai t6 hop DNA, trai qua ba thé hé:

- Thé hé dau tién. La cic plasmid tu nhién dén nay hau nhu khong
con st dung nira.

- Thé hé thir hai. La cac plasmid dugc ciu tao phuc tap hon. Mot
trong nhitng plasmid thudng duoc st dung 1a pBR 322 (Hinh 4.1) ¢6 ngudn

> Stringent control: Con goi 1a kiém soat sao chép chit ché (stringent replication
control), mo ta sy giéi han nhan ban cia cac plasmid véi su sao chép cua
chromosome vi khuan.

® Relaxed control: Con goi 1a kiém soat sao chép long 180 (relaxed replication
control): lién quan dén kha ning ciia mot s6 plasmid tiép tuc sao chép sau khi vi
khuén ngimng phan chia.
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gbe tir mot plasmid nhd ColE1. N6 duoc thiét ké tir nhiéu doan cua céc
plasmid khac nhau dé vira ¢6 cac gen khang thubc (Amp" va Tet"), trinh tu
khoi dau sao chép (ori), vira co cac vi tri nhan biét cho cac enzyme han ché
nhu EcoRlI, Hindlll, BamHI, Sall,... O doan gen Amp" c6 bén diém nhan
biét, & gen Tet' c6 tdm diém nhan biét, nhitng diém nay gitup d& phat hién
cac plasmid c6 gen ngoai lai gan vao. V7 du: néu cit plasmid bang enzyme
BamHI (375) rdi gan DNA ngoai lai vao chd cét thi gen Tet" bj phan déi do
chén doan DNA la, vi thé té bao mét kha niang khéang tetracycline nhung van
khang ampicillin. Plasmid nay c6 kha ning sao chép doc lap voi té bao
E. coli va ton tai v6i sé luong trung binh 20-30 ban sao cho mdi té bao.
Trong nhiing diéu kién nudi céy nhét dinh c6 thé khuéch dai ¢6 chon loc
1am tang sb plasmid dén hon 1.000 ban sao cho mot té bao.

EcoRl 4361 Clal 23
Hindlll 29
EcoRV 185

Aatll 4286

Sphl 562

Pvul 3735
Sall 651

Pstl 3609

Ppal 3435 Eagl 939

Nrul 972
BspMI 1063

Afllll 2475 BspMIl 1664

Ndel 2297 Pvull 2066

Tth111l 2219

Hinh 4.1. Plasmid vector pBR 322. Ap' (hay Amp")va Tet": gen khang ampicillin
va tetracycline, ori: trinh ty khéi dau sao chép, va mot s6 vi tri nhan biét cho cac
RE.

- Thé hé thir ba. La cac plasmid da ning (polycloning plasmid) va
chuyén dung. Dé tién cho viée str dung nhiéu loai RE khéc nhau, nhiéu trinh
tu nhan biét cua chung dugc xép ndi tiép nhau thanh mot doan dai goi 1a
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polylinkers (viing da nbi) hay multiple cloning sites (cac vi tri tao dong).
Céc plasmid vi khudn c6 thé chira doan DNA ngoai lai khoang 3-10 kb. C6
3 nhém plasmid thong dung hién dang duoc ban rong rai trén thi truong
nhu:

+ Nhém cac plasmid pUC. Kich thudc khoang 2.600 bp, mang gen
Ap" va mot phan gen lacZ’, xen vao giita gen lacZ’ 1a polylinker (Hinh 4.2).
Cac thanh vién cua nhém nay chi khac nhau do d6 dai va chidu cua
polylinker. Cac wu diém ctia nhém nay:

¢ Kich thuéce nho.

¢ Su ¢6 mat cua gen lacZ’ " rht thuan tién cho vi¢c phat hién vector tai
to hop.

EcoO 100 2674 298

2686 bp

Gsul 1784
CFriD| 1778
Ppal 1766

400 420 440 460
| | | |
AGTGAATTCGAGCTCGGTACCCGGGGATCCTCTAGAGTCGACCTGCAGGCATGCAAGCTTGGCATAATCATGGTCAT
L 1 | | L | | | | | |

EcoRlI  Sacl Kpnl———BamHI Xbal Hincll  Pstl Sphl Hindlll
Smal Accl 1
Xmal Sall lacZ’ «— ThrlleMetThr(Met)

Hinh 4.2. Plasmid vector pUC19. Vi tri tao dong (tir 396-447) dugc gin vao gen
lacZ’, nhung khong can thi€p vao chirc nang cua gen.

" Gen lacZ’: gen cua E. coli ma hoa p- galactosidase thich hop cho chon loc thé
bién nap bang khuan lac xanh (B- galactosidase s& ket hop va6i IPTG va X-gal dugc
b6 sung trong mdi trudng nudi cay) va khuan lac tring (doan DNA ngoal lai xen
vao giita gen lacZ’ 1am cho gen nay mat hoat tinh vi thé khong san xuét dugc -
galactosidase).
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* Ving polylinker cho phép chén vao gan nhu bat ky mot trinh tu
DNA la nao.

+ Nhém cac plasmid pGEM: Kich thudc khoang 3.000 bp, mang gen
Amp', gen lacZ, polylinker va promoter dic trung cho cdc RNA polymerase
(SP6, T7) & hai bén ving polylinker cho phép phién mad doan DNA gin
trong vector thanh nhiéu RNA (Hinh 4.3). Cac RNA nay thuong dung lam
probe (mau do) hay dung trong nghién ctru ciu tric va chirc ning ciia RNA.

Xmn | 2009
Scal 1890 y\g‘ﬁ%‘ 171
1 start

1 ori Apal 14
Aatll 20
Sphl 26
BstZ | 31
Amp’ Neol | 37
P PGEM®-T Easy JacZ BstZ| | 43
Vector T Not | 43
(3015bp) Eac 1 49
coR | 52
Spel 64
EcoR | 70
Not | 77
BstZ | 77
Pstl 88
ori Sall 90
Nde | 97
Sacl 109
BstX | 118
Nsil 127
141

T sps

Hinh 4.3. Plasmid vector pGEM. Nhém vector ndy dugc mo vong san mang 2
dau T & viing MCS, dic trung cho viéc gan cac san phdm PCR mang 2 dau A.

+ Nhom cac plasmid pBluescript: Kich thudc khoang 3.000 bp, cac
plasmid nay két hop dugc tat ca nhitng uu diém ciia mdy nhém vira ké va
dugc xem la nhém c6 tiém ning (mg dung 16n nhét hién nay (Hinh 4.4).

2. Tao dong trong plasmid

V& nguyén tic, DNA plasmid bi ¢t boi enzyme han ché va gin in
Vitro voi doan DNA ngoai lai tao ra cac plasmid tai t6 hop, sau dé chung
duoc dung dé bién nap vao vi khudn. Kho khan 16n nhat 1a phan biét giita
cac plasmid chira cac doan DNA ngoai lai-thé tai t& hop (recombinant) va
cac phan trt DNA vector da tai tao lai vong (recircularization). Sy téi tao lai
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vong cua plasmid c¢6 thé dugc han ché bang cach diéu chinh ndng d6 DNA
ngoai lai va DNA vector trong phan ung gén (ligation). Mot sé phuong thirc
duoc dung dé phan biét gitta cac thé tai t6 hop va tai tao lai vong nhu sau:

pBluescript® Il SK (+/-) Phagemids

ampicillin 1457

| pBluescript Il SK (+/-)
| 3.0kb

pUC C;':‘_T-—

Vung tao dong MCS cua pBluescript Il SK (+/-)

(ttp vi tri 598 dén 826) Apal
Eco01091

BssHII T7 Promoter Kplnl Drall Xhol S?II

TTGTAAAACGACGGCCAGTGAGCGCGCGITAATACGACTCACTATAGGGCGAATTGGGTACCGGGCCCCCCCTCGAGGTCGAC. .
—_— >

M13-20 primer binding site T7 primer binding site KS primer binding site...
Bsp1061 Notl
Clal Hindlll  EcoRV  EcoRI Pstl Smal BamHI Spel Xbal Eagl BstXI Sacll Sacl

...GGTATCGATAAGCTTGATATCGAATTCCTGCAGCCCGGGGGATCCACTAGTTCTAGAGCGGCCGCCACCGCGGTGGAGCTC...
—_— <
...KS primer binding site... SK primer binding site

T3 Promoter BssHII B-gal a-fragment

11
...CAGCTTTTGTTCCCTTTAGTGAGGGTTAATTGCGCGCTTGGCGTAATCATGGTCATAGCTGTTTCC

T3 primer binding site ﬁl3 reverse primer binding site

Hinh 4.4. Plasmid vector pBluescript Il SK (+/-). Vector nay mang viung tao
dong & vi tri tir 598-826 trén gen lacZ’, gen khang ampicillin, cac promoter T3 va
T7, va céc vi tri gin cho cac cdp primer khac nhau dung trong phan tich trinh tu
doan DNA ngoai lai.

2.1. Khir hoat tinh bing chén doan (insertional inactivation)

Phuong phap nay dung cho cac plasmid mang hai hodc nhiéu marker
(vi du: Amp', lacZ). DNA ngoai lai va DNA plasmid dugc thuy phan cling
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mot loai enzyme han ché va tinh sach, sau dé grfm hai DNA véi nhau, hon
hop gin duoc ding dé bién nap vao E. coli man cam Amp dé chon loc thé
bién nap nho tinh khang Amp cua plasmid va hoat tinh p-galactosidase cua
gen lacZ. Cac khuén lac chira cac plasmid ti t6 hop sinh truong trén moi
truong c6 mat Amp va isopropyl-thiogalactoside (IPTG) cing v6i co chét
nhiém sic thé X-gal s& c6 mau tring do doan DNA ngoai lai xen vao giita
gen lacZ 1am gen nay mat hoat tinh. Trong khi d6 cac khudn lac chira DNA
plasmid tai tao lai vong s& c6 mau xanh do gen lacZ khong bi mét hoat tinh
(Hinh 4.5 va 4.6).

CH,0H O al
HO X-gal
OH OH
B-galactosidase I\JGaIactose
cl
" OH
N Br

/ Indoxyl

Br N

Nhij tring héa
va oxy hoa

Cl

H H
N [¢] Br
>=< Két tiia mau xanh
B o N
H H

Cl

Hinh 4.5. Co ché tac dung ciia B-galactosidase

2.2. Tao dong dinh hudng (directional cloning)

Hau hét cac plasmid vector mang hai hodc nhiéu vi tri nhan biét
enzyme han ché, vi du: vector pBR 322 chtta cac vi tri nhan biét don
HindIII va BamHI sau khi cit bang hai enzyme han ché twong tng, doan
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DNA plasmid 16n hon ¢é thé dugc tinh sach bang dién di agarose gel va gin
v6i mot doan DNA ngoai lai mang céc dau két dinh twong dong véi n6 ciing
duoc cit boi BamHI va HindIIL Két qua, thé tai té hop dang vong mang tinh
khang Amp sau d6 duoc dung dé bién nap vao E. coli. Do thiéu su bo tro
gitta cac dau 16i HindIII va BamHI nén doan vector 16n hon khong thé tai
tao lai vong mét cach hiéu qua duoc vi thé nd bién nap vao E. coli rt kém.
Di nhién, cac t6 hop khéc cua enzyme ciing c6 thé duoc sir dung tuy thudce
vao cac vi tri nhan biét (RS-recognition sites) trong vector va cta doan
DNA ngoai lai (Hinh 4.7).

Amp r / BamHl
BamHl BamHl BamHI

lacz l l l

AN\ NN\
Plasmid vector DNA ngoai lai
Amp’, BamH1
Gen /acZ mat hoat tinh l
AN AN
T4 DNA ligase

Doan DNA

Amp Amp, ngoai lai

lacZ 4 cheén gitra

gen /acZlam
gen /acZ mat

hoat tinh

Bién nap vao £ coli va cho
sinh trudng & 37°C trén moi
truGng c6 Amp va IPTG+X-gal

Vi khuan £. coli chita vector téi tao Vi khuan £. coli chifa vector tdi t6
vong phat trién thanh khuan lac c6  hgp phat trién thanh khuan lac ¢
mau xanh mau trdng

Hinh 4.6. Tao dong theo phwong thirc khir hoat tinh bing chén doan. Amp”:
gen khang ampicillin, lacZ: gen m& héa enzyme B-galactosidase.

Céng nghé DNA tdi t6 hop 81



Amp HindIII
HirdIll BamHl HindIIl

Tet'
™~ BamH1 l l l
ANV
Plasmid vector DNA ngoai lai

BamHI + HindIII
Amp
Tet®

———
o) T
T
on]
gI
ev]
T
gw

R S f—
— e
bién di agarose gel

;
Amp H
Tet®
B
T4 DNA ligase
Amp ", H o Amp | H
Tets Cac thé bién nap dugc
B dan mong trén moi B
truGng co Amp

Hiéu suat bién nap thap Hiéu suat bién nap cao
Hinh 4.7. Tao dong dinh hwéng. Tet": gen khang tetracycline, Tet’: gen khang

tetracycline bi khuyét doan va mét hoat tinh.

2.3. Bién nap vector tai to hop vao vi khuan/té bao vat chu

Sau khi tao durgc vector tai to hop mang gen ngoai lai, viéc tiép theo la
bién nap né vao té bao vat chi. Trong truong hop nay té bao vét chil thudng
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duoc str dung 1a vi khuén E. coli dé khuéch dai mot lugng 16n DNA plasmid
tai t6 hop dung cho cac phan tich vé sau.

Hai phuong phap dugc dung dé bién nap vector tai to hop vao E. coli
la dién bién nap (electroporation transformantion) va héa bién nap
(chemical transformation).

2.3.1. bién bién nap

Day la k¥ thuét hiéu qua nhat dé bién nap vi khuan. Hai théng sé quan
trong ctia phuong thirc nay 1a loai té bao vi khuan va tan s6 xung dién can
thiét. Thé tich cua dung dich té bao thuong dugc dung 1a 30 pL (twong tmg
v6i nong do 10 té bao E. coli/mL) c6 bd sung 5 ng plasmid trong mot
cuvette c6 khoang tréng dién cuc (electrode gap) 0,1 cm. Hi¢u suét bién nap
cta phuong thirc ndy 16n hon 1x10° thé bién nap/pg plasmid siéu xoén va
khoang 1x10° thé bién nap/ pg plasmid duge ding trong phan tng gan. Tan
sd bién nap khoang 0,02 cho ca hai loai plasmid. Tan s bién nap thip d4
ngan can dugc sy dong bién nap (co-transformation) vao vi khuan cia hai
hozc nhiéu phan tir plasmid.

Phuong phap dién bién nap c6 mot sé uu diém sau:

- Hiéu suat bién nap cao.

- Co6 thé dung mot thé tich dich té bao nho. Thé tich dich té bao
khoang 20 pL c6 thé cho hiéu sudt khoang 10° thé bién nap.

- Phuong phap chuén bj t& bao bién nap rat don gian, khong sir dung
cac k¥ thuat phtrc tap va t6n thoi gian. Hon nita, cac té bao ding dé bién nap
¢6 thé dugc chuan bi trudc va bao quan vo han dinh ma khong mat tinh kha
bién.

- Tan s dién bién nap v6i DNA siéu xoan va DNA mach vong 1a
giong nhau. Do d6, khong can thiét phai dung vector dugc tinh sach cao
trong cac phan tng gan.

- Hiéu suét bién nap phan tor cho DNA mach vong rat cao ddi vai cac
plasmid c6 kich thugc 1én dén 50 kb.

Tuy nhién, nhugc diém cia phuong phap nay 1a doi hoi thiét bi bién
nap dat tién.
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2.3.2. Hba bién nap

Day 1a phuong thirc kinh dién dé bién nap DNA plasmid vao té bao E.
coli. Cac té bao duoc u trong dung dich CaCl, dé tré thanh té bao kha bién
gitip cho ching d& tiép nhdn DNA plasmid. DNA plasmid dwa vao béng
cach shock nhiét nhanh (40-50 gidy), cac té bao bién nap sau d6 dugc chon
loc bang phuong phap chon loc duong tinh trén dia agar chira méi trudng
LB voéi khang sinh thich hop. Mdi khuan lac trén dia khang sinh dai dién
cho mot thé bién nap don. Céc té bao chtra plasmid mang DNA ngoai lai ¢6
thé xac dinh bang mat trén dia moi truong cd bd sung thém co chét nhiém
sdc thé cho B-galactosidase (X-gal) vi chung 1a cac khuan lac khong mau do
su khir hoat tinh ctia enzyme bang cach chén doan DNA ngoai lai.

Phuong phap chuan bi va bao quan té bao kha bién trong hoa bién nap
cling rat don gian. Hiéu suét bién nap ciia phuong phap nay trong khoang
10%-10° thé bién nap/pg plasmid, tuy thudc vao kich thude cua doan DNA
chén (insert DNA) va chung vi khuan dugc sir dung. Hiéu suét nay thich
hop cho cac phuong thirc tao dong truyén théng. Poi v6i cac phuong thirc
can hiéu suit bién nap cao hon (vi du: xay dung thu vién cDNA, xay dung
thu vién phan tich trinh tw DNA...) thi t5t hon hét 14 ding phwong phap dién
bién nap. Tuy nhién, néu khong c6 sin thiét bi bién nap bang dién thi van c6
thé thu dugc hiéu suat bién nap cao bang cach ding cic chung vi khuan
thich hop hon cho muc dich nay va cé thé thu duoc hiéu suat 10° thé bién
nap/pg plasmid.

I1. Bacteriophage A vector

Phage A la mot virus mang DNA sgi d6i ¢6 kich thudce khoang 50 kb,
DNA ctia n6 ¢ dang phan tir mach thang c6 hai dau bé tro soi don dai 12
nucleotide (duoc dung 1am dau cos). Sau khi xdm nhiém vao vi khuan vat
chu, DNA tao vong ngay lap tirc bang cach ghép hai dau két dinh cos nhd
enzyme DNA ligase cta vét chi (Hinh 4.8). Cac giai doan tiép d6 c6 thé dan
dén viéc hoic lam tan (lysis) t& bao vat chu (bao gdbm viée san xudt va giai
phong cac phage thé hé con) hodc 1a gay ra hién tuong tiém tan (lysogeny)
(trong giai doan nay A DNA hop nhit vao trong chromosome ctia vt chu).

Céc phage c6 kha niang thuc hién tai nap mang gen tir t& bao vi khuan
cho (donor) sang té bao nhan (recipient). Vector phage A duoc st dung rong
rai dé xdy dung thu vién gen (gene library), vi né mang duoc doan DNA

Céng nghé DNA tdi t6 hop 84



ngoai lai 16n hon (15-23 kb) so v6i plasmid, dé bao quan, d& tach ra dé phan
tich. Uu diém ndi bat cta cac phage A 1a ching c6 hé thdng tu dong xam
nhép va sinh san trong té bao vi khuan v6i mét hiéu qua cao hon nhiéu so
v6i viée dua plasmid vao té bao vi khuan bang bién nap. Tuy nhién céc thao
tac ban du c6 phuc tap hon.

Vlng diéu hoa
chirc néng mudn

Cac gen hinh

thanh dau, .

dudi va phat Ving hgp nhét va téi té Ving diéu hdava ~ VlUng sao | Vung phan
sinh hinh théi  hop (ving dém) mién dich chép DNA | giai vét chu
— - ~ > N b4
A J b att int xis red gam «clII N c co cI O P Q S R

(AWBCDEFIFII;)ZUVGTHMLKI,
f il 1
Pau budi

Hinh 4.8. Ban dd don gian cia bacteriophage A genome. Cic gen lién quan dén
cac chirc nang khac nhau da dugc trinh bay trén so do. clll, N, cl, cro va cll; cac
gen lién quan dén hoat dong diéu hoa, mién dich tién phage, siéu nhiém. O va P:
céc gen tong hop DNA. Q: gen diéu hoa chirc ning mudn. S va R: céc gen phan
giai t& bao vat chu. P.: promoter bén trai, Pg: promoter bén phai, L-cos: dau két
dinh bén trai, R-cos: dau két dinh bén phai.

1. Bdc diém ciia bacteriophage A

Trude ddy, ngudi ta nghi rang viée sir dung phage A lam vector 1a rat
bét tién do DNA ctia n6 qua dai (50 kb), mubn cit ra nhiéu doan thi phai c6
nhiéu trinh tu cat. Tuy nhién, vé sau nguoi ta dd phat hién & gitta DNA cua
phage A c6 ving dém (stuffer) hay con goi 1a viing trung tim c6 chiéu dai
bang khoang 1/3 chiéu dai cua phage A, ving nay khong quan trong va néu
cit né di thi van khong anh huong dén kha ning sinh san cta phage A trong
té bao vi khudn chu va kha ning 1am tan t& bao chu. Vi thé, nguoi ta da cét
bo doan stuffer dé lap cac doan gen ngoai lai vao. Do DNA phage A c6 dang
mach thing nén khi bi cét ¢ giita s& tach roi 1am thanh hai nhanh (arms):
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phai va trai. Poan gen ngoai lai dugc gan vao gitta sao cho DNA téi to hop
khong 1én hon 105% hay nhé hon 78% cua b gen binh thuong cua phage
M. Kha nang c6 thé mang mot DNA ngoai lai dai hon cta plasmid 1a mot wu
thé ctia phage A. Diéu d6 c6 nghia rang khi 1ay doan stuffer ra (chi con 60%
chiéu dai binh thudng cua phage A) thi né qua ngan dé lap vao ddu, né chi
lap duoc khi DNA ngoai lai gin thém vao chd tréng. Nho vay, d& xac dinh
DNA ngoai lai di gdn vao phage A hay chua va dong thoi tinh chat nay ciing
gitip loai bo cac phage A khi doan DNA ngoai lai bi cit roi ra.

Trén vector phage A nguoi ta cling dd chon duoc cac vi tri nhan biét
cho cac enzyme cét han ché, va xdy dung phuong phap dong géi in vitro (in
vitro packing) dé dua doan DNA d3 duoc gin vao dau cua phage.

2. Tao dong trong bacteriophage A
Bacteriophage A v&i genome phtc tap va 1on dugce dung nhu mot
vector, DNA ctia n6 chira mot s vi tri thich hop cho cac RE can thiét dé tao

dong. Cac bude tao dong trong phage A dugc tom tat nhu sau (Hinh 4.9 va
4.10):

- Tinh sach DNA vector bang ly tim theo gradient toc d6 hodc dién di
gel sau khi da duogc cat bang RE.

- Cac nhénh phai va trai sau d6 duoc lién két v6i DNA ngoai lai kich
thudce khoang 20 kb c¢6 dau két thiac twong dong voi dau cua cac nhanh.

- Két qua cac DNA tai to hop duoc déng géi in vitro trong cac phage A.

- Cac phage tai t6 hop mang cac doan DNA ngoai lai mong mudn
duoc xac dinh bang phuong phap lai nucleic acid.

- Tinh sach va chon té bao vt chu (E. coli) cho né sinh san dé duy tri
va phan tich cac doan DNA ngoai lai.

2.1. Chon vector A thich hop

Co6 hai yéu td anh huong dén su chon loc, do 1a enzyme cit han ché
dugc st dung va kich thuéc DNA ngoai lai. Chi khoang 60% genome
(nhanh trai va nhanh phai) 13 can thiét cho su sinh tan cua phage. Kha ning
song sot ctia phage giam khi DNA dai hon 105% hodc ngin hon 78% so véi
genome tu nhién da duoc dong goi. Pidu quan trong 1a chon vector va DNA
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ngoai lai nhur thé nao dé kich thude cua phage tai to hop nam trong gidi han
cho phép.

Bacteriophage A DNA DNA ngudn

BamHI BamHI

Dau cos l Ving dém l

bau cos
Phan lap theo
BarrHI kich thudc bang
BamH1
I e s s R m— | Ny Cit DNA bing BarmH
(dai khoang 20 kb)
T4 DNA ligase

| <— 20 kb—|

-— béng goi in vitrophage @~ —»
-— Bién nap vao P2 £, coli ~—
Khong tao vét tan Tao vét tan

Hinh 4.9. Céc buéc tao dong trong bacteriophage A. DNA nguon dugc cit bang
BamHI va dugc phan doan theo kich thude (khoang 20 kb). Bacteriophage A ciing
dugc phan cit bang BamHI. Hai miu nay duoc tron vao nhau va xir 1y bang T4
DNA ligase. Phan tg gin xay ra tao mot bacteriophage A mdi (tai t6 hop): doan
stuffer dugc thay bang doan DNA ngoai lai. Nhing phan tir nay déng géi in vitro
trong dau ctia phage A, va ching c6 thé gay nhiém sau khi dugc thém phan dudi.
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A B

Pau bacteriophage A

- DNA

. DNA

.~ bau

.- buoi

bau cos

. Sdi dubi

Hinh 4.10. Phin tir DNA ciia phage A. A: Ty tai ban DNA tur dang vong cta A
1am cho no tro thanh dang diy thang, hinh thanh cic doan chong 1dp 1én nhau, véi
d6 dai khoang 50 kb. B: M&i dau déu chira day 50 kb don vi ciia ADNA, trude khi
dudi duge tong hop gin vao sau.

Mot sd vector A da duoc thiét ké thuan loi cho sinh truéng cua ching
trong E. coli mang prophage P2, phenotype nay duoc goi 1a Spi*. Cac chung
A thiéu hai gen can thiét trong tai to hop (red va gam) biéu hién phenotype
Spi ~ s& sinh trudng t6t trong cac thé tiém tan P2 chirng ndo ma ching con
mang chudi chi (chi 1a co chat cho su tai to hop duoc xuc tac boi hé thong
recA).

Tao dong & cac vector A L47.1, & 1059 hodc A BF101 di duoc tién
hanh bang céch loai bé doan stuffer chira red va gam. Két qua thu duoc
phage tai to hop 1a Spi ~ va ching c6 thé dugce nhan biét hodc chon loc bing
kha ning sinh trudng ctia chung trén cac thé tiém tan P2 recA” cua E. coli .

Hau hét cac vector thay thé mat gen gam khi doan stuffer bi loai bo.
Céac thé tai td hop dugc tao thanh véi cac vector nhu thé phai dugc sinh san
trong vi khuan recA*. Phage Asep6-lac5 mang céc gen red va gam trong
nhanh phai ctia né va cac thé tai to hop duoc tao thanh véi vector ndy cé
phenotype Spi* ¢6 thé duoc nhan 1én trong vi khuin mang dot bién recA’.
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2.2. Nhirng vector A dugc cai tién

Nhimng vector A thuong duoc cai tién nham muc dich:

- Tang kha nang thich ung ctuia cac doan DNA ngoai lai khac nhau véi
cac RE.

- Cho phép chon lya phuong thire téi td hop mong mudn.

- Cho phép ¢ dugc cac RNA probe sin sang cho viéc chuyén mi cua
DNA ngoai lai gan vao vector. Pi€u nay gitip ching ta dé dang sang loc céc
thu vién trong qua trinh chromosome walking, vi du nhu A ZAP.

- Phat trién cac vector trong qua trinh gin vao ¢cDNA cua sinh vét bac
cao, dudi hinh thirc mét polypeptide dung hop vai B-galactosidase. Hinh
thirc nay rat hitru ich trong viéc chon loc khang thé, vi du nhu vector Agtll.

Iz zI
EMBL3 sE¢ e ks
o uw womwn
[ Nhanh trai (20 kb) Ving dém (14 kb) | Nhanh phai (9 kb):|
I Iz
EMBL4 SE=z =58
w m v 0 omw

|: Nhanh trai (20 kb) Ving dém (14 kb) | Nhanh phai (9 kb):|

5’...GGATC TGGGT CGACG GATCC GGGGA ATTCliC CAGAT CC...3

Sall BamHI EcoRlI

Hinh 4.11. Vector EMBL3 va EMBL4 dwgec thiét ké tir phage A mang cac vi tri
nhin biét cho cac enzyme Sall, BamHI va EcoRI

Thé hé gan day nhét cua vector A 13 EMBL3 va EMBL4 (Hinh 4.11),
ching mang céc trinh tu c6 tinh chat polylinker nim gan doan c6 thé thay
thé duoc. Cac phage voi nhitng thé insert dinh bén trong né c6 thé duoc
chon loc bang kiéu hinh Spi °, chinh 1a chi*. Thé cai tién tr EMBL3 c¢6
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nhitng dot bién EMBL3 Sam, EMBL3 Aam Sam. Nhimg d6t bién trong
vector khong chi lam gia tdng kha nang chtra cia no, ma con dugc st dung
trong hé théng chon loc nhitng trinh ty DNA duoc phan lap, lién két véi cac

gen tc ché (suppressor).

I11. Cosmid vector
1. Pdc diém ciia cosmid

Cosmid la cac vector dac biét dugc xay dung bdi plasmid + dau cos
dung dé tao dong cac doan DNA kich thudc 16n cua eukaryote (Hinh 4.12).
Céc thanh phan khong thé thay thé cua cac cosmid vector bao gom:

- C&c marker khang khang sinh va mét trinh tu ori cia plasmid.

- Poan DNA mang dau dinh cos cua phage A.

- Kich thuée nho sao cho cac doan DNA eukaryote dai khoang 45 kb

c6 the thich tng.
T g S <
2 & 3 = & &
= & T = g =
x = M13Forward E g :'E: T7 Promoter = x
8 S : g g S ) L 3 3
h S Primer Binding g & 3 anesritBemdmg 2 3

Site

pWEB-TNC""
colE1 5812 bp

ori

PWEB-TNC \
Sequencing
Primer

Hinh 4.12. Ban do va ving tao dong ciia vector cosmid pWEB-TNC. Vi tri tao
dong Smal nam bén canh cac cap BamHI, Notl va EcoRIl. Chl": gen khéang

chloramphenicol.
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2. Tao dong trong cosmid

Céc nguyén tic co ban cta phuong phép tao dong trong cosmid duoc
trinh bay & hinh 4.13. Trudc hét cosmid dugc cit véi RE tha nhét (Scal) dé
tao thanh mach théng, sau d6 phan tir mach théng duoc cit tiép voi RE thur
hai (BamHI) dé lam thanh hai nhanh (nhanh 16n va nhanh nhé). Mot nhanh
chira dau cos, gen khang khéang sinh va viing ori; nhanh con lai chi chira dau
cos thir hai. Hai nhanh nay két hop v6i genomic DNA da duoc cit voi RE
(cung loai v6i RE thir hai cit cosmid thanh hai nhanh) nho DNA ligase, cudi
cung tit ca chung dugc dong goi in vitro trong du cua cac tiéu thé phage A
truong thanh. Su dong géi cac phan tir tai to hop trong cac tiéu thé phage chi
thue hién cho céc thé tai t6 hop c6 kich thudc khoang 40-50 kb. Cac cosmid
vector duoc thiét ké toi wu nhat c6 chiéu dai tir 4-6 kb va vi thé ching c6 thé
thich hop véi DNA ngoai lai cé kich thudc khoang 45 kb.

Mic du ¢6 nhitng thuan loi vé kich thude, cac cosmid dung lam vector
cling c6 mot sé kho khan sau:

- Gén vector voi vector: su tai t6 hop trong phan tir (intramolecular)
giita hai hodc nhiéu vector trong mot cosmid don c6 thé dan dén cit bo
DNA ctia cosmid vector va cudi cing mét cosmid do phan ly.

- Su chat dbng 16n xon (scrambling): xuat hién do sy xdm nhiém vao
trong cting mdt vector ctia hai hodc nhiéu doan khong & canh véi doan DNA
mong mudn trong bd gen gde (original genome).

- Kho khin trong viéc sang loc méot s6 luong 16n khuan lac vi khuan.

Su tién loi cuia phuong phap tao dong cac doan DNA 16n trong cosmid
da duoc Royal va cs. (1979) cong bd dau tién. Ong c6 thé phan 1ap tir thu
vién cosmid cia DNA ga hai doan chdng 1én nhau (overlapping) mang gen
ovalbumin va hai gen giéng ovalbumin. Gan day hon, cac thu vién gen ding
cosmid vector mang DNA rudi gidm, DNA chudt, DNA ngudi ciing da duoc
xay dung.

Hinh 4.13 cho thay cosmid c6 chtra vi tri ori cua E. coli (cho phép
cosmid dugc duy tri nhu mot plasmid trong E. coli). Hai dau cos gan vi tri
cit han ché Scal va BamHIL. DNA nguén duoc cit boi BamHI dé phan doan
¢6 kich thude khoang 40 kb. Gen khang Tet (Tet") dinh vi gan cos. Phan tir
dang plasmid dugc cit boi BamHI va Scal. Ba mau DNA nay duoc tron vao
nhau va dugc gin bang T4 DNA ligase. Sau khi gin xong, nhitng phan tir
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nay duoc dong goi trong phan dau ciia phage A, va nhiing phan tir co thé lay
nhiém s& duoc hinh thanh sau khi tao duéi.

/— Scal
BamH1 DNA
Tet'

Scdl l Phan doan theo kich thudc

cos Ba/m-lll ori Tet" cos (~40 kb) bang BamHl

YaVaVaVaVaVaVaVaVaVaN
BamH1
YaVaVaVaVaVaVaVaVaVaN
= i S o YaVaVaVaVaVaVaVaVaVaN
T4 DNA ligase
cos ori Tet' cos
T 50 kb T

l Dbng gébi phage in vitro

bau cos
DNA vector dugc .
doéng goi 50 kb Bau
DBudi
Sgi dudi

l Xam nhiém

[¢4]
Ccos,

Tet'

E. coli
Dang plasmid

Hinh 4.13. Tao dong trong cosmid
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IV. Bacteriophage M13 vector
1. Bdc diém ciia bacteriophage M13

M13 la phage dang soi (filamentous bacteriophage) véi DNA vong
dong, dai khoang 6.500 nucleotide (Hinh 4.14). M13 dugc xem nhu 1a mét
vat truyén tao dong (cloning vehicle), cac vector M13 va cac DNA primer
dac biét da duoc xay dung cho phép tao dong doan DNA 16n hon 350 bp tur
mot dong don. Tao dong cac doan DNA dai dugc tién hanh béng cach tao
dong timg doan ngin chdng 1én nhau.

2. Tao dong trong bacteriophage M13

Véan dé chinh trong tao dong M13 la su khong on dinh cua cac doan
DNA ngoai lai ¢6 kich thude 16n, cac trinh tu 16n hon 1.000 nucleotide
thuong khong 6n dinh va 1am ting cic doan khuyét trong qua trinh sinh san
ciia bacteriophage. Tuy nhién, cac doan DNA ngoai lai gdm 300-400
nucleotide thuong 1a 6n dinh dé tién hanh cac tng dung nhu d4 néi & trén.

Ngoai trir ving 507 nucleotide duoc biét nhu la chudi lién gen
(intergenic sequence-IS) con tit ca hé gen cua M13 déu chua thong tin di
truyén khong thay thé cho su sao chép ciia virus. Vung IS nhan céc doan
DNA ngoai lai nhung khéng anh huong dén kha ning séng sot cua té bao.
Trong cac dang phan chia cia M13 ¢6 hai chudi (trinh tw) xAm nhiém:

- Péau tién 1a chudi operon lac ctia E. coli chita gen diéu hoa
(regulator) va ma hoéa thong tin cho 146 amino acid dau tién cua gen P-
galactosidase (Z). Phan amino & ddu tan cung cua protein B-galactosidase c6
thé b tro (bd tro o) gen B-galactosidase sai hong (defective) c6 mit trong
episome F trong té bao vat chu. Su bd tro nay san xuét p-galactosidase hoat
dong lam ting mau xanh khi phage va cac té bao sinh truong trong moi
truong c¢6 nhan t6 cam tng isopropyl-thiogalactoside (IPTG) va co chét
nhiém séc thé X-gal.

- Loai chudi th hai l1a doan DNA nho, polylinker ¢6 chira mot s vi
tri cit han ché d3 duoc gin trong dau tdn cing amino cia gen P-
galactosidase. Su xAm nhiém nay khong anh huéng dén kha nang bd tro cua
chudi peptide B-galactosidase cho dot bién B-galactosidase. Cac phage mang
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cac doan chén d lam ting cac vét khong mau khi sinh truong trén moi
truong c¢6 mat IPTG va X-gal.

Acdl (6091)
Bpmi (6041)
Swal (5943)

Hpal (6407)

?,‘;3: fg?ﬁg; Bsp14071 (1021)
Sau961 (5724
Dralll (5721) /< SnaBl (1270)
Banll (5647) Nﬂ + strand BspHI (1299)
Nael (5615) *strand @
BsmFl (5091
Mscl E5082; wild-type NspBII (1633)

Alw44l (4743) 6407 bp

Ecil (1964)
BseRl (2010)

AlwNI (2192)

Pacl (4136 BamHlI (2220)

Earl (4080)

Dsal (2763)

BspGl (3642) RleAl (3007)

BsrFl (3613)

Hinh 4.14. Dang tw nhién cia bacteriophage M13. Céc gen tir 1-10 ¢6 cac chirc

ning khac nhau lién quan dén cau tric vo protein va phat sinh hinh thai cua phage.

Vector tao dong M13 dung tiéu chuan (phagemid) duoc trinh bay &
hinh 4.15, cé4c vector tao dong M13 khéc loai vector ké trén 14 & céc vi tri
cat han ché trong polylinker.

Dic biét, cac doan DNA nho cé vai trd nhu mot primer cling dugce tao
dong trén plasmid hodc dugc tong hop hoa hoc. Céac primer nhu vay tuong
déng voi vector M13 trong doan gen P-galactosidase & canh doan
polylinker.
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Sall

Hincll
EcoRl Sacl Kpnl Smal BamHl Xbal Accl' Pstl  Sphl  Hindlll
6231[ | 1 1 d | | | 1 16282

Pvul 6405 Fspl 6425

Bglll 6935

polylinker SnaBl 1268

Avall 5914 @ &
Dralll 5716 + strand
@ori go
Nael 5613 - strand  \M13mp1g Bsml 1746
Cfr01 5613

7250bp

&

Vung tao dong (MCS) cua M13mp18
6231 6282

5 GAATTCGAGCTCGGTACCCGGGGATCCTCTAGAGTCGACCTGCAGGCATGCAAGCTT &

EcoRI Sad Kpnl Smal BamHI  Xbal Sall Pstl Sphl  HirdIII
Xmal Acd
Hincll

Hinh 4.15. Vector M13mp18 (phagemid). Pay la mét trong cac vector dugc st
dung phd bién ctia nhém vector M13mp.

V. BAC vector
1. Déc diém ciia BAC

Hé théng nhiém sic thé nhan tao cua vi khuan (bacterial artificial
chromosome-BAC) dya trén co sé plasmid F-factor, nd c6 thé tai ban trong
E. coli voi cac doan chén ¢ kich thude 1én dén 300 kb. Thé tai to hgp BAC
duoc bién nap vao trong té bao vi khun bing xung dién (electroporation)®.
Cac BAC thuan loi cho viéc xay dung thu vién, 1ap ban dd va phan tich

® O dién ap cao tinh thim ciia mang té bao dugc ting 1én s& gitip cho DNA ngoai
lai dé dang di vao bén trong.
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genome. Chung c6 hiéu suét tao dong cao, cac doan chén DNA duoc thao
tac d& dang va duy tri 6n dinh.

Mot plasmid F co ban bao gdm bén ving can thiét co chirc ning on
dinh plasmid va quyét dinh sb luong ban sao. D6 1a parA, parB, oriS va
repF. Ca hai parA va parB déu can cho viéc phan doan va 6n dinh plasmid.
Ngoai ra, parB con can cho viéc két hop véi cac F-factor khéc, oriS 1a gbc
tai ban DNA, repF mang tin hiéu cua protein E can cho qué trinh tu tai ban
tir oriS va qua trinh kiém soat sé lwong ban sao. Trén plasmid F nguoi ta
con bd sung thém gen khang chloramphenicol (CM" hoic Chl") va gen lacZ
dé 1am marker chon loc cac thé bién nap. Chung E. coli duoc str dung phd
bién cho k¥ thuét tao dong BAC 1a DH10B, dic diém chinh cua no 1a mang
nhing dot bién ngin can:

- Su phan cat DNA la béi hé enzyme ndi sinh (hsd/RMS).

- Su phan cat ,DNA c6 gbc methyl (5°-methyl cytosine, 5°-
hydromethylcytosine, goc methyladenine) (mcrA, mcrB, mcrC va mrr).

- Su tai to hop (recAl).

Nhin chung, CéC7 BAC vector c¢6 cac dic diém twong ty véi cic
plasmid vector tiéu chuan cua E. coli, nhu :

- Chira vling ori can thiét cho tai ban ctia plasmid.

- C6 ngudn gde tir mot plasmid 16n trong ty nhién: F-factor.

- C6 s6 luong ban sao thap (1-2 ban sao/té bao).

- Hiéu suat bién nap thap dej duoc khic phuc bang phuong phap xung
dién dé dua DNA tai t0 hgp vao té bao E. coli.

Mot s6 uru diém ctia hé thong BAC so v6i YAC:

- On dinh.

- D@ bién nap.

- Téc d¢ sinh truong ctia vat chii E. coli nhanh.

- Dé tinh sach.

Vi thé, hau hét genome nguoi déu duge phén tich trinh ty bang cach
dung cac dong BAC hon la cac dong YAC.

2. Tao dong trong BAC
Qua trinh tao dong trong BAC vector dugc trinh bay trong hinh 4.16,

bao gdm céc budc sau:
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BamHI
EcoRI Hindl1l

T7 SP6

DNA c6 trong lugng phan tr cao dugc

Fagl lacz Xmal Smdl boc trong agarose gel
Nofl Nofl Bg/I Sl

Sad cosN Sad\
Ll I

Sall

PECBACI - Phan doan DNA bing Hindlil

- Chon loc céc doan cat han ché
c6 kich thudc >150 kb bang PFGE

parA

repF

HindlIl
Phosphatase

T4 DNA ligase

Bién nap vao £.colibdng xung dién
Dan moéng trén moi trudng ¢é CM + IPTG

Khuén lac tréng-thé tai t6 hap
Khuén lac xanh-thé khéng tai t& hop

Bao quan riéng ré& cac dong tai td hop

Hinh 4.16. Tao dong trong BAC vector
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- BAC vector dugc cit béng enzyme han ché HindIII (c6 vi tri nhan
biét nim trén gen lacZ), sau d6 hai dau HindIll cua vector duoc
dephosphoryl hoa bing phosphatase dé ngin can su tai tao lai vong.

- DNA c¢6 khéi luong phan tir cao dugc boc trong agarose va sau d6
phan doan ciing bang HindIII nhu trudng hop vector.

- Gén vector va cac doan DNA c¢6 kich thudc >150 kb bang enzyme
T4 DNA ligase, sau d6 bién nap vao E. coli bang xung dién.

- Chon loc thé tai t6 hop trén moi truong nudi cdy co bd sung CM va
IPTG. Céc khuan lac c6 mau tring 13 khuin lac mang thé tai t6 hop, con cac
khuan lac c6 mau xanh 1a khuan lac khong mang thé ti t6 hop.

V1. YAC vector
1. Bdc diém ciia YAC

Nhiém sic thé nhan tao cia nAm men (yeast artificial chromosome-
YAC) la cac vector tao dong mach thang dwa trén cdu triic nhiém sic thé tyu
nhién ctia nAm men. Chang c6 thé duoc cit thanh hai doan hodc hai nhanh
nhiém séc thé dé nhan cac doan rat 16n co kich thude 1én dén 2.000 kb. Céu
trac ciia YAC sau d6 co thé dua vao cac t& bao ndm men c6 thanh té bao da
bi loai bod (spheroplast), & do chung dugc duy tri 6n dinh nhu cac nhiém sic
thé tu tri (autonomous). Thu vién YAC duoc lép rap va su dung cho viéc 1ap
ban d6 cac ving c6 kich thude 16n ctia DNA nguoi. Do kich thude 16n cia
chdng cho nén k¥ thuat phan tich thich hop hon ca la dién di gel truong gian
doan (pulsed field gel electrophoresis-PFGE). Nhuoc diém ctia YAC 1a hiéu
suat tao dong ctia mot vai hé théng twong d6i thap, sy xuat hién cac dong
kham (cac té bao bién nap chira hai mau DNA khong lién ké nhau), sy
khong 6n dinh ctia doan chén va thao tac ching twong d6i kho khin so véi
cac hé théng vi khuan.

Trude nam 1987, cac hé thong tao dong thich hop chil yéu dua trén E.
coli va chi c6 thé nhan cac doan DNA tuong ddi nho. Cac vector vi khuan
¢6 kha nang 16n nhat ciing chi c6 thé nhan cac doan DNA trong pham vi
kich thuéc tir 35-45 kb. Tuy nhién, cac YAC vector co thé tao dong céc
doan DNA c6 kich thude tir 100-2.000 kb. Sau nay, nguoi ta ciing da phat
trién cac vector vi khudn méi c6 kha nang tao dong cac doan DNA 16n hon,
nhung cho dén nay van chua thé dat dugc kha nang nhu cac YAC. Kha ning
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rat 16n nay ciia YAC di duogc khai thac dé xay dung cac ban do vat 1y thé hé
thir nhat va thr hai ciia genome nguoi.

Béang 4.1. So sanh m{t so0 dac diém cia cac vector tao dong

Vector Nam dua Vit chu CAu tric Kich thudc doan
vao su dung chén (kb)
Plasmid 1974 E. coli Mach vong <10
Phage A 1977 E. coli Mach thing 15-23
Cosmid 1978 E. coli Mach vong 35-45
P1° 1990 E. coli Mach vong 70-100
BAC 1992 E. coli Mach vong <300
PAC" 1994 E. coli Mach vong 100-300
YAC 1987 S. cerevisiae | Nhiém sac thé 100-2000
mach thang

2. Tao dong trong YAC

Vector YAC dugc st dung rong rii nhat dé xay dung cac thu vién
YAC la pYAC4 (Hinh 4.17). Cit plasmid mach vong dai 11 kb bang
enzyme han ché BamHI tao thanh mot phan tir mach thang co cac trinh ty
telomere (TEL) ¢ ca hai dau. Poan nam gitra hai vi tri chira gen his3 1a doan
“stuffer” dai 1,8 kb da duoc loai bo.

Vi tri tao dong dé chén doan DNA ngoai lai 1a ECoRI. Pay la vi tri cat
phan tir mach thang thanh hai nhanh ciia YAC, nhanh phai 1a mot doan dai
3,4 kb va nhanh trai dai 6 kb chta cac nhan t6 CEN4 va ARS1. Vi tri EcoRl
nam trong gen sup4. San pham ctia gen nay 1a mot tRNA dot bién trc ché su
dot bién ochre (nonsense) trong gen ade2. Khi mdt doan DNA duoc tao
dong trong gen sup4 thi su e ché bi dao thai va qua trinh chuyén hoa
adenine bi gian doan, dan dén tich iy tién chéat trao ddi c6 mau do

°p1 bacteriophage vector. o
9Nhidm sic thé nhan tao c6 ngudn gdc tir P1 (P1-derived artificial chromosome).
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(phosphoribosyl-aminoimidazole) cho ra cic dong tai t6 hgp mau do dé
phan biét.

Té bao dwoc boc trong cac
khéi agarose va DNA dwoc
phan doan bang EcoRI trwéc
khi chuyén céc khéi vao gel

(&) (o)) (&)

Nubi cay té bao

sup4

|

Cét bang BamHI va EcoRI Cat mau QEIV/—

|

. 230
Dephosphoryl héa bang CIP

|

Hoa tan agarose

\/

Gén DNA vao vector

EcoRI l
- e T m}izx‘m‘i
Doan chén ~ 1000 kb %, -
i MMM E44 E44 ' i
l EcoRI

Bién nap vao chiing S. cerevisiae
AB1380 (trp-, ura’, ade 2-1)

Cac khuan lac nAm men mau dé
(trp*, ura’, sup4’) mang YAC
tai td hop

Hinh 4.17. Vector pYAC4. Vi tri tao dong ECORI ¢ trong gen sup4. trpl va ura3
la cac marker chon loc ¢ nhanh trai va phai cia YAC tuong ung. TEL Ia hai trinh
tu telomere va CEN4 cung cap chirc ning phan tam.
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Hai marker chon loc cua ndm men, trpl va ura3 ¢ cac nhanh trai va
phai twong mg, ma héa cac enzyme cho phép cac t& bao nim men mang
YAC dé san xuét tryptophan va uracil & diéu kién de novo. Dong ndm men
vat chu S. cerevisiae AB 1380 (MATay+, ura3, trpl, ade2-1, canl-100,
lys2-1, his5) khong c6 kha nang nay, va sinh truéng ciia nAm men nay trong
moi trudng thiéu cac chit chuyén hoéa nhu thé cho phép chon loc duong tinh
dbi véi cac phan tir tai t6 hop chira ca hai nhanh cua YAC.
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Chuwong 5

Tao dong genomic DNA cua eukaryote
va xay dwng thw vién genomic DNA

Thu vién genomic DNA 1a mdt tap hop cac doan DNA cung dai dién
cho mot genome nguyén ven (hodc gan nguyén ven) cua ca thé ma DNA
duoc bt ngudn tir d0. Cac doan nay nim trong cac vector tu sao chép cho
phép ching duoc duy tri va sinh san cing véi té bao ctia co thé vi sinh vat,
nhu vi khudn Escherichia coli hoic nAm men Saccharomyces cerevisiae.
Nhitng thu vién nhu thé c6 thé bao quan nhu 1a mot ngudn cb dinh cua cac
doan DNA dai dién cho mot co thé dic biét. Mot phong thi nghiém nay ¢6
thé thu thap thu vién genome tor mot phong thi nghiém khéac hoac tor mot
nguén thuong mai nhu 1a mot cach lua chon dé xay dung thu vién riéng cua
minh.

Mot khi thu duge, cac thu vién duge dung chil yéu hodc dé sang loc
theo cidc phuong phap khac nhau nhim phan ldp mét (cac) trinh tu
nucleotide quan tdm dac biét, hoac dé xac dinh vi tri va tht tu cta céc trinh
tu trong genome ma tir d6 thu vién dugce xay dung (physical mapping).

Xay dung mot thu vién genomic DNA bao gdm bdn giai doan chinh
(Hinh 5.1): Ciat DNA, gin DNA vao vector, dong g6i cac dong tai to hop
trong vo protein clia virus dé lam budc trung gian trude khi xdm nhiém vao
té bao vat chu, va chuyén cAu tric d6 vao té bao vat chu.

I. Cit genomic DNA bz‘"mg cac enzyme han ché

Pé dua toan bd cac gen ciia genome vao mot thu vién, trude hét
genome phai dugc cit boi enzyme han ché thanh cac doan DNA c6 kich
thudce thich hop tuy thudc vao loai vector nhan chung. Genomic DNA
thuong dugc cit bing enzyme han ché c6 trinh tu nhén biét 4 bp, vi du nhu
Mbol nhén biét trinh tu 5-GATC-3'. Tuy nhién, khong phai d& dang thu duoc
mot gen nguyén ven niam trén mot doan DNA. Trong thuc té, mot gen
thuong bi cit thanh nhiéu doan DNA do vi tri nhan biét cta enzyme nim
ngay trong gen.
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Cat genomic DNA
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G&n céc doan DNA vdi vector
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9999
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Hinh 5.1. X4y dwng thw vién genomic DNA. Céc giai doan trong xay dung thu

vién DNA trong vector bacteriophage A. a, b, c va d trinh bay su khac nhau (nhung
chdng 1én nhau) cua cac doan DNA trong genome, duoc hop nhét trong cac vector

riéng ré va dai di€n nhu la cac dong riéng biét trong mot thu vién.

Thong thuong, mot phan Gng cét timg phan genomic DNA duoc tién
hanh bang cach ding mot luong t6i thiéu enzyme va U trong mot thoi gian
ngan sao cho moi vi tri nhan biét khong bi cit dong thoi. Do céc vi tri cét
duoc phan bd ngiu nhién nén mdt gen van c6 thé duoc bao toan nguyén ven
ngay khi n6 chtra vi tri nhan biét trong gen. DNA sau d6 dugc phan doan va
chi ¢6 cac doan co kich thuéc nam trong pham vi mong mudn duoc chon
loc. Cac doan DNA duoc dua vao vector thich hop. Tap hop cac vector chira
cac doan genomic DNA tao thanh thu vién genomic DNA. Mdi doan DNA
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chira trong vector cta thu vién duge goi 1a mot dong (clone). Tuy thude vao
kich thudc ctia cac doan DNA ma chon vector 1a phage (c6 thé chira doan
DNA dai tir 15-23 kb), cosmid (45 kb) hay BAC (>100 kb).

C6 thé str dung DNA tach tir cac mo khac nhau dé xay dung thu vién
genomic DNA. Cac thu vién genomic DNA ctia mot co thé chi chira cac
doan DNA dai ngin khac nhau nhung thong tin di truyén khong thay doi.
Nguoc lai, thu vién ¢cDNA dugce xay dung tir cac mRNA. Trong co thé ¢6
nhimng gen chi hoat dong trong nhiing loai té bao nhét dinh, do do giita cac
md khac nhau c6 thé thu duge céac phan tt mRNA khac nhau. Vi vay, mot
co thé ¢6 nhiéu thu vién ¢cDNA khac nhau dic trung cho tung loai td chire
chuyén hoéa (xem chuong 6).

II. Tao dong cic doan DNA dé xAy dung thu vién genome

Céc doan DNA thu duoc tir phan tmg cit han ché duoc gin dong hoa tri
in vitro vao vector tao dong bang cach dung enzyme DNA ligase. Trudc khi
gan, vector duoc cit ra & mot vi tri don, thong thuong 1a cting voi enzyme duoc
ding dé cit DNA ngudn, nhim tao cac dau két dinh bd tro cho cac dau cia cac
doan chén DNA. Mét doi khi, vector va DNA ngudn duoc cit véi t6 hop hai
enzyme khac nhau dé ngan can mdi loai phan tir tu gan lai. Su tu tai tao lai
vong cua vector ciing c6 thé giam thiéu bang cach xur Iy v6i enzyme alkaline
phosphatase dé loai nhém 5’ phosphate khoi cac dau ctia vector.

Mot sb lugng 16n cac vector tao dong dugc phat trién cho viéc xay
dung céac thu vién DNA, chon lga vector nao phu thuoc vao pham vi kich
thude cua cac doan DNA duogc tao dong, va cac ing dung tiép theo.

1. Cac plasmid vector

Céc plasmid 1a cac phan tir DNA mach vong déng cong hoa tri, siéu xoén
va ¢co kich thude vai kilobase (chuong 4). Mic du céc plasmid xuat hién tur
nhién, cht yéu ¢ vi khudn, nhung nhiing plasmid dung trong xay dung céc thu
vién DNA thuong duoc thiét k& c6 chu dinh véi cac cdu tric nhéan tao. Cac
vector tao dong nay chita cac vi tri nhan biét don cho mét enzyme han ché ma
tai d6 cac DNA ngoai lai c6 thé duge chén vao (insertion). Céc vi tri cho nhiéu
enzyme khac nhau c6 thé duoc tap hop lai trong ving tao dong (multiple
cloning sites) hoac ving da ndi (polylinker).
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Céc plasmid mang bd sung mot hodc nhidu gen chi thi (marker gene),
nhu cac gen khang khang sinh, cho phép chi ¢6 cac té bao chira plasmid sinh
truong trén moi truong chon loc, va cac gen cho enzyme nhu -
galactosidase cho phép cac phan tir tai to hop chita doan chén DNA duoc
phan biét voi cac thé khong tai to hop.

Nhuoc diém cua cac plasmid duoc ding lam cac vector tao dong la
kha nang chutra cta chung bi gidi han chi thich hop véi nhiitng doan DNA
ngoai lai ¢6 kich thuéc nho vai kilobase (kb) va hiéu suit bién nap cua
chting vao té bao vat chi tuong dbi thap.

2. Cdc bacteriophage A vector

Céc bacteriophage 13 cac virus xAm nhiém vao vi khuin. Genome ctia
chung c6 thé 1a DNA soi d6i mach vong hodc mach thang, va duoc boc bang
vo protein lam trung gian cho su xdm nhép cta chiing vao té bao vét chu.

Bacteriophage A 1a mot trong cac vector tao dong c6 ngudn gdc virus
thong dung nhat duoc dung trong xay dung thu vién. Genome cta né bao
gdm mot phan tir DNA soi d6i mach thang dai khoang 50 kb, phan tir nay
x4m nhiém vao E. coli va tao vong bang cach ghép cac dau dinh (xem
chuong 4). Trong chu ky sinh tan (lytic cycle), cac phan tir dang vong cua A
genome sé& duogc sao chép va sau dé duge cit ¢ vi tri ddc biét (vi tri cos) dé
tao ra cac A monomer s& dong géi trong cac diu protein hoan chinh. Ciing
c6 khi phage 2 khong di vao chu ky tan, ma chuyén sang giai doan tiém tan
(lysogenic), trong sudt giai doan nay né hop nhét 6n dinh trong nhiém sic
thé cua té bao vat chu E. coli. Cac gen doi hoi cho chirc ning sinh tan duoc
tap hop lai trong doan stuffer, va duoc loai bé khi xay dung cac vector tao
dong c6 ngudn gbc A dé co thé nhan cac doa™ DNA ¢l kich thuée 1én dén
20 kb. Céc vector A tai to hop bao gdm nhanh trai, nhanh phai va doan DNA
ngoai lai dugc gin vao gitta hai nhanh. Két qua céc thé tai té hop sau d6
dugc dong géi trong vo protein bang cach ding hé thong déng géi in vitro
cho phép xam nhiém vao té bao vat chi v6i hiu suat cao.

Péi v6i genome dic trung cua dong vat ¢6 va dai 3x10° bp, x4p xi
khoang 7x10° thé tai t6 hop A mang cac doan cheén c6 kich thudce trung binh
khoang 20 kb s¢ dam bao xac sudt 99% moi doan DNA can thiét hién dién
trong thu vién.
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3. Cdac cosmid vector

Cosmid 1a plasmid vector mang dau cos cia A (chuong 4). Vi thé, cac
cosmid c6 thé duoc dong géi trong céc tiéu thé A voi hiéu suat cao. Sau khi
x4m nhiém vao té bao vat chi, DNA tai tb hop mach thing tao vong ¢ dau
cos va tiép d6 duoc nhan 1én nhu 13 mét plasmid 1én. Gidng nhu plasmid,
cosmid tuong d6i dé thao tac, nhung c¢é thé nhan cac doan chén genomic
DNA c¢6 kich thudce khoang 40-45 kb, 16n hon kha nang ctua phage A.

4. Cac BAC vector

Céc BAC vector hién nay dugc xem nhu cong cu hitu hiéu nhat trong
viée xay dung cac thu vién genome, do chung c6 cac vu diém sau:

- C6 kha nang gan cac dai phan tr DNA 100-300 kb.

- [t hinh thanh thé kham (chimera).

- C6 hiéu qua cao trong tao dong va thu hdi DNA.

- Duy tri su on dinh cua cac DNA duogc g:fm vao vector.

Nho nhitng uu diém trén nén hé théng BAC thuong duge ding dé xay
dung ban d6 vat 1y. DNA c6 thé d& dang duoc phan 1ap trong cac dong
BAC, cic dong phan lap dugc tir lai khuan lac s& duoc kiém tra bang k¥
thuat DNA fingerprinting thong qua phan mg cit cia enzyme han ché
HindIII. K¥ thuat fingerprinting cung cap cho chlng ta thong tin vé nhiing
phan trung 1ap (overlapping) va khong tring lip ciia BAC. Nho vay, c6 thé
hoan thién ban dd vat 1y c6 chit lugng cao, phuc vu cho viéc phan tich
genome va chuyén nap gen sau nay.

5. Cac YAC vector

Cac YAC la cac nhiém sic thé nhan tao cia nAm men va ciing la cac
vector tao dong dugc st dung trong phén tich genome. Chung mang cac
doan telomere (phan cudi) va centromere (phan tim) ctia mot nhiém sic thé
trong ndm men. Ca hai nhan t nay can thiét cho sy tai ban cta nhidm sic
thé trong cac té bao nAm men: néu khong cé telomere, thi sau do céc dau
ctia nhiém sic thé c6 kha ning bi roi ra hodc gin vao cac nhidm sic thé
khéac. Néu khong c6 centromere, thi sau d6 cdc nhiém sdc thé méi duoc tao
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thanh s& khong dugc ddy vao trong cac té bao mai cuia qua trinh phén chia té
bao. Ngoai ra, con phai c6 mot gdc tai ban dé sao chép DNA.

Céc nhan t6 nay dugc dat trong mét doan DNA don, dugc dung nhu
mot vector dé tao dong DNA ngoai lai ¢ trong ndm men. Uu diém cua YAC
la c6 thé nhan cac doan DNA co kich thudc 16n. Nhu vy, trong khi tao
dong vi khuin theo phuong phap truyén théng bing cach dung
bacteriophage hoac cac plasmid thuong bi gidi han boi kich thude cua cac
doan DNA duoc tao dong (chi vai chuc kilobase), thi cac YAC c6 thé tao
dong cac doan DNA dai hang ngan kilobase. Diéu nay gilp cho viéc 1ap ban
d6 genome hoan chinh d& dang hon nhiéu.

Nhugc diém cta cdc YAC d6 1a k§ thuat thao tac con nhiéu khé khan,
va mot van dé chung 1a DNA tir hai viing khac nhau cia genome goc ¢6 thé
két thuc trong mot YAC, dan dén xuat hién su lién két sai ma két qua 14 tao
ra mot dong kham.

II1. Péng goi in vitro DNA tai to hop va xAm nhiém vao té bao vat
chu

Truong hop st dung vector mang gen ngoai lai la bacteriophage A
hodc cosmid dé xay dung thu vién genome, thi thé tai t6 hop tran (naked
recombinant) ctia cac loai vector ndy khong thé chuyén vao trong vi khuan
duoc. Do d6, ngudi ta can phai dong géi in vitro DNA cua chling trong mot
dau rong ctia phage A, roi sau d6 mai cho chung xam nhiém vao céc té bao
vi khuan.

Nguyén ly cta sy dong goi in vitro (in vitro packaging) 1a nho vao kha
nang mang cac dau cos ctia phage A ¢ hai dau 5’ va 3” cta céac vector tai to
hop dé dong goi ching khi c6 mat cac dau rong cua phage va cac protein
dong goi. Phuong thirc nay doi hoi cac phan tir vector tai t6 hop phai c6
chiéu dai it nhat 1a 38 kb va khong duoc 16n hon 52 kb. Cac dau phage dugc
dong goi s& hoan thién trong cac tiéu thé phage xam nhiém in vitro khi cé
mit cac san pham cua cac gen W va FIl, va cac dudi cua phage. Tat ca
protein can thiét cho doéng gbéi c6 thé thu dugc tir cic chung E. coli
BHB2688 va BHB2690. Cac hdn hop déng géi chi can chuan bi mot lan va
c6 thé bao quan & -80°C.
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Tuy thudc vao loai vector ma c6 thé dung mot luong thich hop ching
E. coli cho viéc xam nhiém. Cac ching nay dugc cho “déi” (starve) trudc
khi str dung, hodc bang cach sinh truong trén moi truong tdi thiéu va sau do
xtr Iy véi dung dich CaCl, 0,1 M, hodc bang cach rira trong dung dich CaCl,
0,1 M sau khi nhan 1€n trong méi truong LB Phuong thirc xtr ly ndy cam
g su tong hop cac A receptor (protein lamB) trén bé mit t& bao va ting
dang ké su hap thu phage vao cic té bao E. coli. Cac tiéu thé phage xam
nhiém, thu dugc khi c6 mit cac protein phage va cac hop phan cua dudi
phage, sé duoc dung dé xdm nhidm cac vi khuan man cam (susceptible
bacteria). Cac dong tai t6 hop duoc chon loc trén co so tinh khang khang
sinh ctia chung va sau d6 c6 thé duoc khuéch dai tiép.

Su xam nhiém dugc thuc hién béng cach v hon hop cac tiéu thé phage
x4m nhiém thu duoc sau khi dong gbi in vitro cac phan tir DNA tai to hop
v4i cac té bao man cam (sensitive cell) cua vi khuan dugc tién xtr 1y. Tiép
theo budc nay 1a khuéch dai thu vién sau khi da chuan do (titration) cac thé
tai to hop.

Thu vién gen sau khi duogc xay dung c6 thé bao quan trong mot vai
nam duéi dang dich huyén phu & 4°C, hodc 1au hon trong dung dich stock
c6 bo sung glycerol (khoang 30%) & -80°C.

IV. Phén tich genomic DNA bing lai Southern

Viéc phét hién va xac dinh cac chudi nucleic acid dic trung 1a cong
viéc thuong xuyén trong nghién ciru sinh hoc phan tir. Nguyén tic cia ky
thuat nay 1a dua vao su lai phan tir (molecular hybridization), dudi cac diéu
kién thich hop hai chudi nucleic acid don tao thanh mot phan tir lai. Phan
tmg lai phu thudc rat nhiéu vao muc do twong dong cua hai trinh tu
nucleotide. Viéc tao thanh phén tir soi d6i nhu thé xay ra chu yéu théng qua
lién két hydrogen giita céc base G voi C, va A voi T. Thanh phan va sy
phan b ctia cac base khong gidng ro rét véi cac phan tir nucleic acid cho

1LB: lysogeny broth, mot moéi trudong giau dinh dudng duge dung chu yéu cho su
sinh truéng cua vi khuan. Méi truong LB con dugce goi 1a Luria broth hoac Luria-
Bertani broth.
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két qua cac tinh chat lai khac nhau, vi thé lién két hydrogen (hoac lai phan
tir gitta cac base twong dong) khi duoc ghép cap thich hop d cung cip mot
cong cu c6 gia tri dé xac dinh cac chudi lién quan hodc dong nhat véi chudi
nucleic acid quan tim (mau do).

Trong s6 cac ky thuat khac nhau s dung lai phan tir dé phan tich
nucleic acid, thi k§ thuat duoc sir dung phd bién nhét 1a lai mau do nucleic
acid duge danh diu véi nucleic acid dich duge ¢d dinh trén mot vat d rén,
thuong la mang nitrocellulose hoac nylon.

Trinh tu cta k§ thuat lai Southern blot bao gébm cac budc sau: (1)
phan tach céc doan cit han ché ctia genomic DNA bang dién di agarose gel,
(2) chuyén DNA tir agarose gel 1én mang lai, (3) lai cac mau do dugc danh
ddu ddng vi phong xa P véi cac nucleic acid duoc ¢b dinh trén mang lai
(Hinh 5.2).

1. Phdn tdch cdc doan cdt han ché ciia genomic DNA béng dién di agarose gel

DNA mang chudi dich (ching han genomic DNA) duoc cit biang mot
hodc mét vai enzyme han ché s& cho mét tdp hop cac doan c¢6 cac chiéu dai
khac nhau dugc phan doan theo kich thuéc bang dién di trén agarose gel. O
truong hop genomic DNA hinh anh dién di s& cho mdt vét dai (smear) trén gel
(Hinh 5.3).

Luong DNA dung cho phan tmg cét han ché tuy thudc vao mirc do
phong phu cta chudi dich (target) c¢6 trong mau. Truong hop genomic DNA,
ta can thuy phan mot lugng twong ddi 16n DNA (2-10 pg). Nhung néu mau
DNA duogc tao dong trong cac plasmid hodc phage thi chi cin mét luong
DNA it hon nhiéu (mét vai picogram) 1a du.

Anh gel nhuém EtBr duoc xép thing hang véi thuée huynh quang
trude khi thdm tich 12 bude quan trong dé danh gia cac kich thudc cta cac
biang DNA duoc lai véi chi thi kich thude chuin cuia DNA (DNA size-
marker). DNA ctia bacteriophage A duoc phan cit bang HindIII hoac 1-kb
ladder DNA 1a cac chi thi kich thudc chudn cia DNA thong dung nhét cho
Southern blot.
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Hinh 5.2. So' 6 ciia k§ thuit lai Southern blot. Cac mau DNA dich va genomic
DNA trong vi du nay dugc cit bang ECORI va dugc phan doan bang dién di trén
agarose gel. Cac vi tri cit han ché lién quan va trinh t bd sung v6i mau do (doan
day) ciing da dugc trinh bay (A va B). DNA cua plasmid mang doan chén DNA
dung 1am miu do (C) dugc cat va dién di dé lam d6i ching dwong tinh. Sau khi
bién tinh va trung hoa, DNA so¢i don duoc chuyén 1én mang lai, bang phuong thirc
tham tich mao dan (capillary) hoic bang phuong thic tham tich nira khd (semi-dry)
nhod dong dién, va dugc c¢b dinh. Dé chuan bi mau do, doan chén DNA (doan day
dam trong C) dugc tinh sach tir vector bang cach cat va thu hoi sau khi dién di trén
agarose gel, danh diu bang **P va gay bién tinh. Tiép theo, mang lai di lién két
DNA dugc lai véi mau do, tin hiéu khong dac trung bi loai bd, G mang lai véi phim
X-quang. Sau khi rira phim, cac doan DNA bd sung véi mau do duoc phét hién
nhu la cdc bang phong xa tu ghi. Trén hinh nay, nguyén ly co ban ctia da hinh
chiéu dai cac doan cét han ché da dugc mé ta. Cac DNA dugce tach chiét tir hai mau
riéng biét (A va B), trong d6 mau B ¢6 thém mot vi tri ECORI & chudi dich. Sy khac
nhau nhur thé trong genome s& dugc phat hién boi cac kiéu lai khac nhau. Nguyén
tac nay duoc khai thac trong nhiéu tmg dung ciia sinh hoc phan tir.
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Hinh 5.3. Hinh anh dién di ciia genomic DNA sau khi dwgc phén cit bing enzyme
han ché. SM: Chi thj kich thuéc chuén cia DNA. PC: di chimg duong tinh (doan
DNA dugc ding d danh diu P 1am méu do). Cac dudng 1, 2, 3, 4, 5 va 6: cac mau
genomic DNA duoc cit bang enzyme han ché.

2. Chuyén DNA tir agarose gel 1én mang lai

Sau khi dién di gel va trudc khi thdm tich, DNA s& dugc khtr purin
(depurination) bang dung dich HCI lodng dé ¢t nhé DNA tao diéu kién d&
dang dé chuyén cac doan DNA c6 kich thuéc 16n 1én mang. Nhin chung,
bude nay kho kiém soat va ¢ thé lam mét cac doan DNA nho hon. Vi thé,
néu c6 cach khéc phuc viéc danh gia hinh anh phéng xa tir ghi thi ¢ thé bo
qua budc nay. Tuy nhién, khir purin van can thiét khi phan tich Southern cac
doan DNA c¢6 kich thude rat 1on.

Céc loai mang lai dugc st dung trong Southern 1a mang nitrocellulose
hodc mang nylon. Tuy nhién mang nylon c¢é stc chiu dung cao hon mang
nitrocellulose vi thé c6 thé tai su dung mot vai 1an nén ching duoc st dung
phd bién hon. Hon nita, mang nylon c¢6 thé gin cac doan DNA ngéin
(<500 bp) hiéu qua hon mang nitrocellulose, va DNA sau khi duoc tham
tich 1én mang c6 thé duogc lién két ddng héa tri bang chiéu xa UV trong thoi
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gian ngan (khoang 1-2 phut) & 2000 J trong khi d6 mang nitrocellulose can
dun néng & 80°C trong diéu kién chan khong khoang 2 gid. Mang nylon tich
dién ciing thuan loi va thich hop cho tham tich kiém (alkali-bloting), vi du:
NaOH, do DNA lién két cong hoéa tri véi mang dudi cac diéu kién nay ma
khong cin bit ky mot xir Iy nao nita. Trong qué trinh thdm tich, thong
thuong dém chuyén c6 nong d6 mudi cao duoc diung cho genomic DNA,
trong khi d6 DNA cua plasmid hoac cac doan PCR dugc dung véi cac dém
c6 ndng d6 mubi thap.

Cathode (-)

Giay loc

Gel

Mang lai

S Gidy loc

Anode (+)

Hinh 5.4. So' d6 thim tich nira khé bang dién chuyén DNA tir agarose gel I1én

mang lai
. Vat nang 500 g

Giay bbi

| Gidy loc
Mang

Gel

Gidy loc

Bd S

Hinh 5.5. So' @6 thAm tich mao din chuyén DNA tir agarose gel 1én mang lai

Dém chuyén
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3. Lai cdc mdu do dwoc danh dau dong vi phong xa vé6i cdc nucleic acid
dwoc ¢ dinh trén mang lai

Céc diéu kién tién lai va lai dugc thiét ké dé tang tdi da phan tng lai
dac hiéu ciia mau do véi cac chudi dich va giam thiéu céc lién két khong dac
hiéu v6i mang va DNA khong phai chudi dich. Néi chung, cac dém lai can
¢ cudng luc ion cao (nhan t6 quan trong ddi véi kha nang on dinh lai). Mot
vai loai tac nhan ngin chin c6 thé duoc ding dé tc ché cac lién két khong
dac hiéu, béng cach dé da han ché tin hiéu nén. Dung dich Denhardt va stra
kho khong c6 chit béo (nonfat dried milk) duoc st dung phd bién dé ngan
can (blocking) lién két gitra mau do v6i mang lai, chat tiy SDS ciing duoc
dung trong truong hop nay. Salmon sperm DNA (DNA tinh tring ¢ hdi) va
calf thymus DNA (DNA tuyén trc ctia bé) duoc ding dé ngin can cac tuong
tac khong dic hiéu gitra cdc DNA khong phai chudi dich gin trén mang lai
véi mau do.

Trong gi6i han thuc hanh chi ¢ nhitng nhan t6 anh huong dén su 6n
dinh nhiét ctia cac phan tir nucleic acid lai méi thé hién vai trd quyét dinh
trong hau hét thi nghiém lai trén mang. Nhiét d6 néng chay (Tp) cta nucleic
acid soi d6i cho biét nhi¢t @ ma & d6 DNA soi doi bi bién tinh 50% dudi
céc diéu kién da cho, va no 1a két qua cua viée do truc tiép kha nang on dinh
cua viéc lai nucleic acid.

Nhiét do nong chay ctia DNA soi d6i ¢6 thé duoc danh gia thong qua
biéu thuc 1:

T(°C) = 81,5°C + 16,6 (logioM) + 0,41 (%G + C) - 0,72 (%f ) - 500/n (1)

Trong khi biéu thirc 2 ¢6 thé dugc dung cho thé lai RNA-DNA:

Tm(°C) = 79,8°C + 18,5 (Iog:ioM) + 0,58 (%G + C) - 11,8 (%G + C)?
- 0,56 (%f ) - 820/n (2)
Trong do
M la ndng do phan tir cia cac cation hoa tri 1 (dic trung 1a Na®)
(%G + C) 1a ndng do phan trim cta guanine va cytosine
(%f) 1a phan trim cta formamide

n 1a chiéu dai cua thé lai (theo base).
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Céc biéu thuc nay chi ra kha nang 6n dinh cua cac soi d6i nucleic acid
lién quan truc tiép vl né)ng d6 mudi, ty 1€ cua cac nucleotide tao ra lién két
ba voi hydrogen, va chiéu dai thé lai. Ty, cling twong quan nghich v6i ndng
dd cua tac nhan lam mét 6n dinh cta xodn d6i, nhu formamide. Mic du viée
sit dung formamide cho phép phan tng lai dugc tién hanh & cac nhiét do
thap truyén thong, tham chi khi mau do rit dai va chira mot ty 1& cao cac
base G va C, thi viéc sir dung formamide van khong duoc khuyén khich 1dm
vi né rat doc. Biéu thic 1 va 2 thich hop cho cac chudi bo sung 100%. Tuy
nhién, su xuét hién hién tuong ghép d6i khoéng twong xtmg (mismatch) da
anh huong 16n dén kha nang 6n dinh ctia chudi xoan.

Cuong lyc ding trong céac thi nghiém lai 1a s6 nghich ddo cta gia trj
chuan C (criterion value) dugc dua ra boi biéu thire 3:

C=Tn—Ti 3

Trong do

T; 1a nhiét d6 thi nghiém, khi T; thap thi C cao va lac d6 cuong luc sé& thap,
va nguogc lai. Cac chudi DNA dich c6 d6 tuong dong gidng y hét hodc gan gidéng
v6i mau do co thé duge xac dinh dudi cac diéu kién cudng lyc cao (vi du: 5°C<C
<10°C), cac diéu kién cuong lyc thap thich hop cho cac chudi it twong dong.

Thong thuong, phan tng lai va cac budc rira du tién dugce tién hanh &
diéu kién cuong lyc thap (vi du: T = 30°C) va cuong luc duge ting 1én dan
trong cac budc rira tiép theo.

Biéu thirc 1 va 2 chi chinh xéc trong trudng hop ciac DNA soi doi dai
hon 100-200 nucleotide. Cac mau do oligonucleotide duoc dung thuong
xuyén dé sang loc cac thu vién cDNA hodc genomic DNA va phén tich
Northern, va d6i khi chung ciing dugc dung trong cac thi nghiém lai
Southern. Cac phan tir lai ngan c¢6 d6 6n dinh thap (ngay ca khi do tuong
ddng 100%), dic biét trong subt cac budc rira, boi vi ndng do mau do trong
dém rira hau nhu 1a bang khéng. Nhu véy, cac bude rira can tién hanh trong
thoi gian ngin (2-5 phut).

Hon nita, 40 6n dinh cta cac soi doi oligonucleotide bi anh hudng lon
bai thanh phan nucleotide va bai hién tuong ghép doi khong twong xung. Tp,
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ctia cac mau do oligonucleotide ngan hon 50 nucleotide thuong dugc tinh
bang bicu thuc 4:
Tn(CC)=4(G+C)+2(A+T) 4)
Trong do
A, C, G va T 1a sb cac nucleotide trong tng. Tuy nhién, thong thuong cac
diéu kién thi nghiém ctia phan tmg lai dich thuc v6i cic mau do oligonucleotide
(dac biét khi phan tich cadc genome l6n) phai dugc xac dinh trén co sé kinh nghiém.

Céc thi nghiém lai trén mang thuong dugc tién hanh bang cach danh
diu mAu do bang %2p (mic du cac dong vi phong xa khac nhu %3 cling co thé
duoc sir dung). Phan g lai ctia Southern doi hoi hoat tinh dic hiéu ciia mau
do t6i thiéu phai 1a 10° dpm/pg, mic di hoat tinh 10° dpm/pg c6 thé duoc
xem nhu 13 chap nhan dugc trong cc tmg dung can cuong luc thip. Cac
phuong phap khong dung dong vi phong xa (vi du: digoxigenin-dUTP) ngay
cang duoc st dung phd bién hon mic du do nhay cua ching 13 khong thé so
v6i cac phuong thirc dung dong vi phong xa (Hinh 5.6). Nhung cac k¥ thuat
khong dung dong vi phong xa an toan hon cho nghién ciru vién, tao ra cac
mau do c6 thé duogc bao quan trong thoi gian dai trudc khi dung va két qua
phat hién cac tin hi¢u lai nhanh hon.

'-'. ———

ke

Hinh 5.6. Hinh danh phan tich Southern blot ciia hai thi nghiém khac nhau. (A)
Hinh anh phong xa tu ghi trén phim X-quang véi mau do dugc danh dau *P. (B)

Hinh anh bt mau trén mang lai Hybond-N v&i mau do dwgc danh du digoxigenin-
dUTP. Céc bing mau den 1a tin hiéu lai gitta DNA dich va mau do.
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V. Sang lgc thw vién genomic DNA

DNA duogc tao dong trong cac vector ¢ ngudn gdc plasmid hodc cac
vector nhiém sic thé nhan tao (BAC, YAC) san xuét ra cac khuan lac (vi
khuan hodc ndm men) khi cic nudi cdy bién nap dwgc dan mong trén dia
agar chira moi trudng sinh truong va nudi dudi nhimg didu kién thich hop.
Trong khi do, cac vector c6 ngudn gde virus (bacteriophage) s& sinh tan té
bao bi chung xadm nhiém va san xuit ra cac plaque (vét tan) co dang hinh
tron chu vi khoang 2-3 mm c¢6 mau sang trén tham vi khuéan (bacterial lawn)
cua dia agar (Hinh 5.7).

Hinh 5.7. Cac vét tan ciia phage A trén tham vi khuin E. coli. Cac phage A
duogc tron véi cac té bao E. coli trong moi trudng nudi roi dan moéng (plating) 1én
dia petri chira bottom agar (nudi cdy top agar). Sau khi u qua dém & 37°C, cac té
bao vi khuan moc tao nén tham vi khuan, & trén d6 cac ving bi nhidm phage A hinh

thanh nén cac vét trong, do hién twong sinh tan vi khudn cia phage, goi 1a vét tan.

Céc vector, nhu mo ta & trén, thuong chira cac gen chi thi cho phép
chon loc nhitng t& bao vat chi mang vector (thé bién nap). Thong thudng
céc chi thi ndy 1a gen khang khang sinh va cic té bao bién nap sinh trudong
trén moi truong chira khang sinh twong ting.

Ngoai ra, cac vector con chira cac gen bd sung dé phan biét cac té
bao bién nap chira doan chén cia DNA ngoai lai vi cac té bao chira cac
vector tu tai tao lai vong. Vi du: vector ma hdoa gen B-galactosidase xuc
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tac san sinh ra cac san pham mau xanh tir co chat khong mau X-gal cho
két qua sinh truong cia cac khuan lac mau xanh. Poan chén cia DNA
ngoai lai 3 1am mét hoat tinh cta gen cho két qua san xuét ra cac khuan
lac mau tring.

Mot dong chua céac chudi DNA quan tam dac biét co thé duoc xac
dinh béi lai khuan lac. Mot lugng nhd khuén lac bién nap hodc vét tan duoc
chuyén 1én mang nitrocellulose hodc nylon di dugc phu 1én (overlay) trén
dia agar truéc d6. DNA dugc bién tinh va ¢ dinh trén mang bang cach dun
noéng (baking) hodc chiéu tia cuc tim (UV-crosslinking), va sau d6 duoc lai
trong dém chira mau do dugc danh diu dong vi phong xa c6 trinh tu bo sung
mot phén ctia chudi duge xac dinh. Vi du: C6 thé mot oligonucleotide téng
hop nhén tao, ¢ ngudn gdc tir genomic DNA ting phan, cDNA hoic chudi
protein hodc san phdm PCR. Mot vai trudng hop mau do c6 thé dugc thiét
ké dya trén trinh tu bat ngudn tir gen twong dong cua cac loai khac va
thuong duoc lai v6i cuong luc thap. Cac mau do thira duge rira khoi mang
dé & v6i phim X-quang. Theo hudng ctia phim (sau khi rira) véi su dbi chiéu
dia agar gdc, sau d6 s& c6 kha ning gan két cac khuan lac thyuc té véi cac
khuan lac lai duong tinh twong g trén phim X-quang (Hinh 5.8).

Mang nylon

Lai v&i mau do varka cac khuin lac
mang plasmid
ho&c vét tan cla
phage A quan tam

Doan mAu do
DNA danh dau L o
dong vi phéng xa U mang vé&i phim
\phéng xa

DNA lién két
vé&i mang
Bia petri c6
céac khuén lac
vi khuadn mang
céc plasmid Vi tri clia cac khuan lac
tai t6 hop ho&c vét tan mong muon
hosc vét tan . dwoc phat hién nher
cgazphage A G& mang nylon khi D_Ljng’giéi vi khuan va phéng xa tw ghi
tai to hop dia petri dé tao ra mét bien tinh DNA

ban sao cac khuan lac

hoac vét tan

Hinh 5.8. Sang lgc (screening) thw vién gen trong khuén lac vi khuin hodc
vét tan cia bacteriophage A
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Gan ddy, mot phuong phap sang loc khac da dugc thiét ké. Theo
huong nay cac khuén lac vi khuan hodc ndm men duogc nhit riéng 1€ va
chdm ngay ngén thanh hang 1én mang hoic trong giéng ctia dia microtiter.
M&i dong c6 thé duoc xac dinh bang toa do duong ké riéng r& cua nd. So
vé6i cac phuong phap truyén thong, phuong phap méi nay dé dang hon trong
viée tu dong hoa, sip xép cac thu vién va ddi chiéu sé liéu giira cac phong
thi nghiém khac nhau.

Néu dong mong mubn biéu hién mot protein ddc biét hodc mot
doan protein, thi sau do6 bﬁng cach xay dung thu vién vdi mdt vector biéu
hién chtra cac tin hi€u phién ma va dich ma nguoi ta co thé sang loc truc
tiép d6i v6i protein duge biéu hién. Vi dyu: néu protein twong tmg day du
1a thich hop, thi khang thé dic hiéu c6 thé duoc tao ra, dugc danh dau va
st dung dé phat hién yéu t6 quyét dinh khang nguyén trén protein dugc
biéu hién tir cic khuan lac dugc dung ly. Néu doan chén duoc yéu cau
ma hoa mot hoat tinh sinh hoc, thi sau d6 viéc sang loc ¢6 thé dugc thuc
hién béng cac thtr nghiém cho hoat tinh do, hodc béng cach chon loc truc
tiép, vi du: chon loc trén méi truong sinh truéng khong hoan chinh d6i
v6i enzyme sinh tong hop can thiét cho su sinh truong. Tuy nhién, cac
hudéng dua trén sy biéu hién noi chung dé ung dung cho thu vién cDNA
hon 1a thu vién genomic DNA.

VI. Cac phwong phap danh diau doan DNA bang phong xa

Muc dich clia budc nay 1a san xuit cac doan DNA ¢ do phong xa va
hoat tinh ddc hiéu cao dé 1am mau do dung trong céc thi nghiém lai phan ta.
Trong truong hop nay dau phong xa thuong dugc st dung 1a 32p phat xa 3
nang luong cao. Dudi ddy 1a mot s phuong phap danh diu pho bién duoc
trong k¥ thuat gen.

1. Dénh ddu ¢ dudi

Enzyme polynucleotide kinase xuc tac dé chuyén nhém phosphate
nam cudi ATP sang gdc 5°-OH ciia cac phan tir nucleic acid di duoc
dephosphoryl héa. Néu nhu ATP dugc danh diu phong xa, thi no sé& tao ra
nucleic acid duoc danh dau phéng xa. Tuy nhién, hoat tinh dac hiéu cua
ching twong d6i thap, do chi c6 phan dudi cia mdi phan tir DNA dugc dénh
dau (Hinh 5.9).
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Hinh 5.9. Panh diu ¢ dudi ciia doan DNA nhé enzyme polynucleotide kinase
(PNK). (a) DNA duoc dephosphoryl héa bang enzyme phosphatase dé tao ra cac
nhém 5°-OH. (b) Tiép d6, dudi phosphate cua [y-PJATP (vong tron ddm trén
hinh) duoc chuyén sang gbc 5’-OH nhd PNK. Day 1a phan tng trao doi cac nhém
5’-PO;,.

2. Panh dau bang dich chuyén diém dirt

Phuong phap nay dua vao enzyme DNA polymerase I cua E. coli co
kha nang dich chuyén diém dit cia DNA (xem chuong 1). Cac diém dit c6
thé xuét hién ty nhién va ciing c6 thé do tac dung cua enzyme DNase I° &
nong do6 thip trong hdn hop phan ung. Enzyme DNA polymerase I xtic tac
phan ung thay thé soi bang cach xen cac ANTP méi vao chudi DNA. Néu
mot trong cac ANTP @ danh dau phong xa (vi du: [o-?P]dCTP), thi két qua
1a phan tir DNA s€ dugc danh déu véi hoat tinh dic hiéu cao (Hinh 5.10).

3. Pdnh ddu bang kéo dai doan moi

Poan DNA can danh dau duge bién tinh béng nhiét, sau d6 cac doan
mdi oligonucleotide (thudng 1 cac phan tir hexadeoxyribonucleotide) duoc
gan vao cac DNA soi don. Sir dung enzyme DNA polymerase | ¢o thé tong
hop nén ban sao méi cua sgi khuén mau. Néu nhu mot ANTP d3 danh dau
phong xa (vi du: [a-*P]dCTP) dugc gin vao, thi ban sao DNA mang hoat
hoat tinh dic hiéu rat cao s& dugc tao ra (Hinh 5.11). Ciing c6 thé dung k¥

? DNase I (tuy clia bo): enzyme xiic tic phan tng thity phan lién két nim ngay sau
mot pyrimidine trén chuoi DNA. Trong truéng hop DNA sg¢i doi, cho cat co the
xay ra trén mot hay trén ca hay soi (xem chuong 1).
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thuat PCR dé danh dau phong xa doan DNA trong trudng hgp mudn tao ra
mot s6 lwong 16n mau do. Lic ndy, enzyme DNA polymerase I s& dugc thay
bang DNA Taq polymerase.

@ 5 3

DNA polymerase |
-—

(b)

/ Diém céat

Hinh 5.10. Panh ddu DNA bing dich chuyén diém dit. (a) Dung DNase I tao ra
mot diém dut trén soi don cia chudi DNA soi doi. (b) Tiép do enzyme DNA
polymerase I tong hop mot ban sao méi ciia soi khuon mau khi phan hiy soi ¢6
diém dut nho hoat tinh exonuclease 5°— 3’ cta nd. Néu [o-*P]dCTP duoc cung

cap thi no6 s€ gan vao ban sao moéi (cac hinh tron boi den).

Trong phan mg danh déu phong xa, thong thudng can tach DNA da
dugc danh dau khoi cac nucleotide khong duoc danh diu con thira trong hdn
hop phan ng. Hoat tinh phéng xa ctia mau do can dugc danh gia bang
phuong phap dém nhip nhay long (liquid scintillation). Cac so liéu sau do6
dugc dung dé tinh todn lugng mau do can thiét cho cac phan tmg lai phén tir
(vi du: Southern blot, Northern blot, screening...).
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Hinh 5.11. Panh dAu DNA bing cich kéo dai doan mdi. (a) DNA duoc bién tinh
dé tao ra cac phan tir soi don. (b) Mot doan mdi oligonucleotide duge bo sung dé
gin voi soi DNA khudn mau. () Enzyme DNA polymerase | x(c tac tong hop mot
ban sao méi cuia sgi khuén mau bang cach kéo dai doan moi, trong qua trinh dé cac
[0-*2P]dCTP (cac vong boi den) s€ dugc dinh vao ban sao ¢ cac vi tri c6 G.

VII. Ung dung ciia thw vién genomic DNA

Thu vién genomic DNA c6 cac tng dung trong pham Vi rong dé lap
ban d6 vat 1y ciia DNA va xac dinh cac gen gy bénh hodc cac chudi DNA
quan tdm cho nhiing phan tich xa hon nira.

San xuét ra cac dong mang cac doan chén DNA khac nhau nhung gbi
chéng 1én nhau c6 nhiéu thuan lgi va thu vién co thé duge st dung trong
qua trinh chromosome walking. Phuong thirc nay cho phép xuc tién tir diém
khéi dau trén nhidém sic thé (vi du: gen chi thi lién két voi bénh) to1 locus
khong xac dinh & gan d6 (vi du: gen gy ra chinh bénh d6) bang cach tién
hanh cac chu ky lap lai cua tao dong, mé ta dic diém va lai phan tir bang
cach dung cac dong nhu 1a mau do dé xac dinh cac dong xa hon véi thu vién
mang chudi gan ké tir DNA gbc. Chromosome walking thuong dugc thuc
hién v&i thu vién ctiia cosmid, A hoac YAC.

Chromosome walking ciing cho phép xay dung mét cau triic “clone
contig” (mot chudi tuan ty cac dong DNA gbi chong 1én nhau cing voi su
hién dién cia ving lién ké ciia genomic DNA). Cau tric clone contig
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thuong tao thanh mot phan can thiét cta viéc phan tich cac chudi DNA duoc
tao ra trong sudt qua trinh xay dung ban dd vat Iy cia DNA va xac dinh céac
gen gy bénh bing tao dong vi tri (positional cloning). C4u truc clone contig
duoc xay dung béng cac vector khac nhau, bao gém A, BAC, YAC...

Xac dinh gen giy xo nang da minh hoa cho viéc sir dung thu vién
genomic DNA dé xac dinh béng cach tao dong vi tri. Cac thu vién genomic
DNA ciing hitu ich trong viéc x4c dinh cic gen gdy bénh bing cach tao
dong chirc ning (functional cloning). Theo hudng niy, théng tin vé chirc
ning ctia gen duoc khai thac dé phan lap gen mong mudn tir thu vién. Mot
oligonucleotide c6 trinh tu dya trén chudi amino acid timg phan dugc dung
nhu 12 mot mau do dé phan 1ap dong cDNA bing cach sang loc thu vién
cDNA. Dong cDNA nay sau d6 c¢6 thé duoc dung trong sang loc thu vién
genome dé phan 1ap cac dong genomic DNA va cho phép quan sat dic diém
ciia chudi genome hoan chinh. Huéng nay dugc dung dé xac dinh gen
hemophilia A (nhan té VIII). Cac mau do oligonucleotide dua trén chudi
amino acid cua protein nhan td VIII cua lon duge st dung trudc dé phan lap
dong tir genome (nhan t& VIII cua lon), sau d6 ndé dugce ding nhu 13 mot
mau do cho thu vién DNA ngudi dé xac dinh gen & ngudi.

VII. Phan tich trinh tu ciia doan DNA dwgc tao dong

Tur cubi nhtitng nam 1970, trinh ty céc nucleotide trén phan tot DNA
dugc xac dinh mot cach don gidn va nhanh chong nho sy ra doi cua hai
phuong phap khac nhau: phuong phap hoa hoc va phuong phap enzyme.
Tuy nhién, tir nhitng nam cudi cta thé ky 20, trinh ty nucleotide duogc xéac
dinh trén may doc tu dong nhd tro gitp cia computer ngdy cang phd bién.
Uu diém cua phuong phap nay la giam céc thao tac, tiét kiém hoa chét va
trinh tu doc dugc dai hon han so véi cac phuong phap trude do.

1. Phuong phap hoa hoc Maxam-Gilbert

Diu tién phén tir DNA soi dbi duoc danh ddu *°P tai d4u 5°. Sau do,
hai soi don tach roi nhau do bién tinh nhiét. Chiing dugc xtr Iy véi cac chat
héa hoc sao cho chi mét loai nucleotide bi pha huy. Trén hinh 5.12 d6 la
nucleotide A. Néng dd cac chét hoa hoc duoc kiém tra chit ché sao cho chi
mot nucleotide bi pha huy trén mdi sgi don DNA. Két qua hang loat cac
doan DNA c¢ kich thudc khac nhau duoc tao thanh.
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Cac doan DNA tao ra do bi bé gdy dugc phan ly trén polyacrylamide
gel va chi c6 doan nao bi gin ¥p & ddu 5° méi quan sat dugc. Kich thudc
ctia chung tuwong tmg véi khoang cach tir dau 5° c¢6 danh dau dén vi tri cua
cac nucleotide bi bé gdy trén phan tir DNA. Sir dung cac chat hoa hoc khac
nhau pha hiy bén loai nucleotide bang bén phan tng riéng biét. San pham
thu dugc cta bon phan tmg nay dugc phén ly trén cing mot gel. Doan DNA
ngin nhét co danh dau phong xa chay nhanh nhét duéi tac dung cua dién
truong. Can cu vao vi tri cac vach trén gel ma xac dinh trinh ty cac
nucleotide (Hinh 5.12).

Sgi don DNA dugc danh dau phdng xa 2P & 5
¥p _ TGCACTTGAACGCATGCT 3

T C G A
3 5°
Hoa chdt phan huay
nucleotide A tao ra cac ) _
doan DNA c6 do dai khac - -
nhau
Y —
¥p _ TGCACTTGAACGC ATGCT 3 _
¥p _ TGCACTTGA ACGCATGCT 3’
¥p _ TGCACTTG AACGCATGCT 3 —_—
®p_TGC ACTTGAACGCATGCT &
Cac doan dugc Cac doan khong —
danh dau 3p danh dau nén khdng —
quan sat dugc
5 —_—

Polyacrylamide gel

A B

Hinh 5.12. Xac dinh trinh tw nucleotide bang phwong phap héa hoc. A: tién
hanh bén phan rng doc 1ap, st dung bdn loai hoa chit khac nhau, mdi hoa chat chi
pha hity mét loai nucleotide nhat dinh (trong hinh vé& d6 1a A). B: San pham cua
b6én phan ung dugc chay dién di dong thoi trén polyacrylamide gel. Trinh tir
nucleotide doc tir dudi 1én theo chiéu 5°—3’.
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2. Phuong phap enzyme Sanger

Pay l1a phuong phép tao dau tan cing cua chudi (chain terminator
method). Nguyén ly ctia phan rng nay l1a st dung dideoxynucleotide khéng
¢6 nhém OH & vi tri 3” trong phan mg tong hop DNA. Do dd, khi DNA
polymerase gin chiing vao soi DNA thi qué trinh téng hop bi ngimg lai. Vi
vay, phuong phap nay con goi la phuong phap dideoxy (dideoxy method).

Dau tién soi d6i DNA (soi khuén cén doc trinh tu) bi bién tinh tach
thanh hai sgi don va duoc lai v6i primer. Primer 1a mot sgi don gém vai
chuc nucleotide c¢6 thé lién két véi mot trong hai sgi don DNA theo nguyén
tic tao cap bd sung. Sau dd, bén phan tng riéng r& duoc tién hanh dong
thdi. Mdi phan tmg 1a hon hop ciia DNA khuén mau, primer, DNA
polymerase, mot loai dideoxynucleotide va bon loai deoxynucleotide theo ty
16 1:100. Cac soi don DNA dugc tong hop c6 do dai khac nhau do
dideoxynucleotide gan ngiu nhién 1am dimg phan Gng. San pham cua bdn
phan tng cung dugc phan ly trén polyacrylamide gel cho phép phén biét hai
soi don DNA hon kém nhau mot nucleotide. Cac vach DNA quan sat dugc
nho ¢o g:fln phong xa 3p vao mdi hodc vao mot trong bon loai loai
nucleotide binh thuong (Hinh 5.13).

3. Xac dinh trinh ty nucleotide trén may ty dong

Trong nhimg nim gan day, mot sb phuong phap xac dinh trinh ty méi
da xuat hién. Bén canh k¥ thuat thong thuong str dung cac gel dé phan ly
cac phan tir DNA c¢6 do dai khac nhau, cac ky thuat méi lién quan dén phat
hién huynh quang cta cac nucleotide dugc danh diu, phan tich trinh ty
DNA bé“mg khéi phé, dién di mao quan hodc lai v&i céc doan
oligonucleotide dugc tong hop nhan tao. Nhimg tién by nhanh chéng trong
linh vuc kinh hién vi dién tir cho phép quan sét chi tiét cau triic bé mat cta
phan tir nucleic acid va phan biét tirng nucleotide. Ngoai ra, k¥ thuat lai stir
dung tdm chip gan ¢ dinh cac oligonucleotide cho phép phan biét dugc hon
50.000 phan tir DNA khac nhau. Trong tuong lai gan, k¥ thuat lai nay c6 thé
gin hang nghin oligo trén mot tim chip nhé va trinh ty nucleotide duoc
phan tich ty dong bang cac chuong trinh ctia computer. Diéu d6 cho phép
xac dinh trinh t mdt cach nhanh choéng.
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. 5 GCATATGTCAGTCCAG 3
DNA sgi doi 3' CGTATACAGTCAGGTC 5'

Bién tinh nhiét
va gan primer
\J

3' CGTATACAGTCAGGTC &

P-GCAT-OH DNA polymerase
dNTPs
l ddATP l ddTTP l ddCTP l ddGTP
P- GCATA P- GCATAT P- GCATATC P- GCATATCG
P- GCATATGCTA P- GCATATGCTAT P- GCATATGCTATC P- GCATATGCTATCG

P- GCATATGCTAGTCCA P- GCATATGCTAGTCCAT P- GCATATGCTAGTCCATC P-GCATATGCTAGTCCATG

A

A T C G

Hinh 5.13. X4c dinh trinh tw nucleotide bang phuwong phap enzyme (Sanger).
Dideoxyribonucleotide triphosphate (ddNTP) gin vao soi DNA dang tong hop sé
lam ngirmg phan tmg. Nho d6 thu dugc cac doan DNA hon kém nhau chi mot
nucleotide. Cac doan nay dugc quan sat trén polyacrylamide gel khi primer duoc
danh dau phéng xa **P hoic danh dau huynh quang.

Phuong phép tao dau tan cing cua chudi duoc cai tién cho phép xac
dinh trinh tu trén may doc tu dong (automatic sequencer), st dung cac bd
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Kit khac nhau, trong d6 dau tan cung dugc danh ddu bang cac chat phat
huynh quang mau (dye terminator). Phan tng gin cac nucleotide danh dau
vao sgi DNA tong hop trén khuon mau dugce tién hanh trong may PCR. Vi
vay, k¥ thuat ndy con dugc goi la phan tng chudi doc trinh tu. Sau do, san
pham PCR duoc dién di trén polyacrylamide gel c6 d6 phan giai cao, cho
phép phén biét dugc cac soi don DNA hon kém nhau mét nucleotide. Qua
trinh chay dién di dugc thuc hién trén may tu dong va két qua duoc phan
tich bang cac chuong trinh computer chuyén dung (Hinh 5.14).

Trén cac may doc tu dong hién dai, thong thudng bén loai nucleotide
dugc danh diu bang cac chit phat huynh quang khac nhau. Pau doc laser
trong may sé& kich hoat cac chit nay khién chiing hap thu va phat ra cac mau,
mdi mau Gmg véi mot loai nucleotide va dugc hién thi bang mot dinh.
Thong thuong, phan tng gin nucleotide vao soi DNA tong hop trén soi
khuon mau duoc thuc hién ba‘“mg PCR. Hai loai nucleotide dGTP va dTTP
dugc thay thé bang dITP va dUTP nham han ché sy tring lap cic dinh. San
pham PCR thudng dugc tinh sach, loai bo cac nucleotide va primer thira
trude khi dua vao may doc tu dong. Trinh ty doc dugc trén may tu dong
thuong dai khoang 600-1.000 bp. Uu diém cta phuong phap nay 1a két qua
doc dugc dua truc tiép vao chuong trinh computer, giam bot sai sét do doc
bang mat gy ra. Hon nita, phan img PCR khong doi héi lugng DNA khuén
mau (dang soi d6i) nhiéu nhung cac soi don DNA can doc lai duoc khuéch
dai lén rat nhiéu lan.

Hinh 5.14. May phin tich trinh tw nucleotide tw dgng va hinh anh dién di cac
bing DNA phat huynh quang quan sat dwec trén computer
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Trinh tu hé gen cling nhu cac loai DNA dugc xac dinh ngay cang
nhiéu & céc sinh vat khac nhau. Do d6, viéc luu trit s6 liéu, phan tich, so
sanh va sip xép ching d4 thic diy hinh thanh mot huéng nghién ctru méi
d6 1a tin sinh hoc (bioinformatics). Mdi lién quan mat thiét gitra trinh ty
nucleotide va protein da khién linh vuc méi nay phat trién rat nhanh chong.
Ba ngéin hang dir liéu chinh hién nay luu trir hau hét cac thong tin vé DNA
la EMBL (thudc European Informatics Institute), GenBank (thudc US
National Centre for Biotechnology Information) va DDBJ (thuoc DNA
Database Bank of Japan). Mot ngan hang dir liéu khac luu trir thong tin vé
protein la Swiss Protein Database (Thuy Si).

PCCTCCCCACGCIFTGEC CCCCECIGEE AFCTCTECCECCC CEGETEAGLETCTEGECCIGEECIEGECTEGETEFCECIFBBIGGCIGEC ACICCEIGECECICGIGIG
136 151 186 181 196 211 226 . 241

m“xll “Ilmmmmlnlu“hhmhhnhunMMhhm“umlnlnumh“llllmhmmmlmlmllul !

CACFTECTECTCCGEGTCTECCECCCECTICCECCCICUGTEC CIAGFCGY MRCCT{IGG}FE
256 316 361

il nulamhmumnmmmmuﬂmnnhmMnmx mmlhnunmlmmlmmnml huu

K TCCHFGCTIFGCFCIATITCCTCCATIIAFCFAARF TCCAFRCCACEGIGTCCAFCCAGGIC CCCTGICCC
39 406 421 436 451 466 481

Mumm “Mnlmlhmum nhmmmimn_l_imuhhmuhhxdhhmm ]Hlmﬂtt i

TIC.AAFCAGGAGEAFCTIGEGACCTECFACC CCFFTTCAGCICACTGCCGGCCETIFCIACT GGF CBXGC'ICGG'II CCAFGCTIGCCCIAF TCFTGCTCATAGCIGITTCCTETCTEH
511 526 541 556 ) 586 601 616

! ‘mhnhnm-u‘_w».m;.a.tuhwmm.t.:MM.NwumUMM.mt.u;tm.a;m

Hinh 5.15. Minh hoa trinh tw nucleotide mdt doan DNA da dwegc phan tich
trinh tw
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Chwong 6
Tao dong va xay dwng thw vién cDNA

I. Tach chiét, tinh sach va phan tich RNA
1. Téch chiét va tinh sach RNA
1.1. Tach chiét RNA tong sb

- Kiém so4t hoat tinh ribonuclease. C4c phan tir RNA khong bén, d&
bi phan hay béi cac ribonuclease (RNase). Dé thu duoc dich chiét RNA c6
chat luong tot, can phai giam thiéu hoat tinh ciia RNase duoc giai phong
trong sudt qua trinh sinh tan t& bao hodc tir cc ngudn tiém tang khac trong
phong thi nghiém (dung cu, ban 1am viéc, ban tay cta k¥ thuat vién...) bang
cac nhén t6 e ché RNase, bao gdbm cac nhén té tc ché protein ctia RNase,
cac phuc hop vanadyl-ribonucleoside hoac macaloid.

- Nguyén ly. Phuong phap tach chiét RNA tong s6 bao gém cac budc
co ban giéng nhu tach chiét DNA. Té bao hodc mé duoc nghién trong dung
dich ¢6 chtra chat tdy manh la SDS (sodium dodecyl sulphate, sarcocyl) &
ndéng do cao, cac dung dich mudi manh (guanidinium thiocyanate-GTC) dé
hoa tan RNA va két tua cic protein bi bién tinh & ciing mot thoi gian, va
mot chat khir (B-mercaptoethanol). Hai loai chat sau ¢6 tac dung tic ché cac
RNase noi bao va tach cac protein lién két khoi phan tir RNA. Bén canh do,
c6 thé bd sung cac protease (ching han protease K) dé gy bién tinh céac
thanh phan protein ctia phic chit RNA-protein. Cac protein duoc loai bo
khoi mau bang cach chiét (ly tdm) véi phenol, phenol:chloroform va
chloroform. RNA hoa tan trong pha nudc duoc két tua bang ethanol (hodc
isopropanol) va dugc thu nhan lai qua ly tam. RNA duogc bao quan trén mat
nam & -70°C trong nude c6 chira RNasin (nhan t6 trc ché RNase).

1.2. Phan 1ap RNA poly(A)*

RNA tbng sb cua té bao chira khoang 90-99% rRNA va tRNA, trong
d6 rRNA chiém khoang 80-85% va tRNA chiém khoang 15-20%. Cac RNA
nay c6 kich thude va trinh tu x4c dinh va c6 thé duogc tach riéng d& dang
bang dién di hodc ly tAm. Riéng mRNA chi chiém khoang 1-5% RNA tong
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s6 cua té bao, lai co kich thude va trinh tu rit da dang. Tuy nhién, ching c6
mot diém chung 13 ciu tric dudi polyA (c6 thé 1én t&i 100A). Dua vao cau
tric nay va dic tinh lién két bd sung A-T cua nucleic acid, c6 thé tach
mRNA ra khoi miu bang sic ky ai luc trén cot oligo(dT)-cellulose. Cac
mRNA s& bam 1én cot théng qua lién két bd sung véi oligo(dT) va duoc thu
nhan lai qua ly tdm. K§¥ thuat nay cho phép thu nhan mRNA tlr nhitng mau
c6 khdi lugng rat nho.

M6 hoéc té bao

v
Téach chiét RNA téng sé

\/

Chuyén RNA tdng sb vao cot sic ky &i lyc
oligo(dT)-cellulose

Ly tam
Rera cot bang rRNA va tRNA
dém muoi
B sung
dém rira giai
Tachrava |
thu hoi mRNA 1|
\
Tinh sach trén cét th hai
Pinhluong | < - - -
mRNA |77 1
1
o
Két tia mRNA
1 \ /
St dung ----= Loai b6

Hinh 6.1. So' dd quy trinh tinh sach mRNA tir RNA téng s6
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2. Phan tich RNA
2.1. Lai Northern (Northern hybridization)

Phén tich RNA 1a cong viéc quan trong cua nhiéu nghién ctru vé sinh
hoc phan tir, vi n6 c6 thé cung cép thong tin vé su biéu hién cta gen trong
co thé séng. Lai bang mang loc (nylon hodc nitrocellulose) cac RNA duoc
phan doan véi doan mdi 1a nucleic acid danh dau dong vi phong xa 2p
(hoic digoxigenin-dUTP) duoc goi 1a phuong phép tham tich Northern
(Northern blot). Phuong thirc nay bat ngudn tir phan tich Southern blot (xem
chuong 5), dua trén co so kha nang bé sung cua cac nucleic acid soi don dé
tao thanh cac phan tu lai. Mgt cach tom tat, RNA duoc phan chia theo kich
thude trén agarose gel dudi cac diéu kién bién tinh, tham tich va lién két
khong thuan nghich véi mang nylon hoac nitrocellulose, lai voi doan mdi
nucleic acid duoc danh dau *?P. Sau khi ria tréi doan mdi khong lién két
hodc lién két khong déac hiéu, cac phan tod RNA lai dugc phat hién nhu la
cac bang phong xa tu ghi trén phim X-quang (Hinh 6.2).

Hinh 6.2. Phan tich sy biéu hién ciia gen bing lai Northern. Hinh phia duéi 1a
dién di RNA tong sb trén agarose gel dugc bién tinh bang formamide. Hinh phia
trén 1a tin hiéu phong xa thu duoc tir phan tng lai gitta RNA tong sé voi mau do
dugc danh dau bang 3P,

Tham tich Northern 13 phuong phap quan trong dé nghién ctu biéu
hién cua gen, do cac RNA hién dién trong té& bao hodc loai mo quy dinh mo6
ta khai quat mot phan ciia genome duoc biéu hién trong té bao hoic mé do.
Phan tich Northern cho thdy muc d6 6n dinh cua su tich liy chudi RNA qui
dinh (thuong 1a mRNA) trong mau nghién ctru. Vi thé, phan tich Northern
cho phép ngudi ta lién két cac muc do biéu hién mRNA véi cac tinh chét
hinh thai va sinh 1y cta co thé séng. K¥ thuat lai Northern 1a2 mot phuong
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phap duoc tng dung rong rii cho viéc phan tich biéu hién gen. Vi du: k§
thuat nay da duoc sir dung cho viéc mé ta dic diém cia cac cDNA va gen
duoc tao dong, nghién ctru dic trung co quan/mo cua sy biéu hién gen, phan
tich hoat tinh clia cac gen ndi va ngoai sinh trong co thé chuyén gen, va
nghién ctru su biéu hién ctia gen trong méi lién quan voi su phat trién va cac
yéu t6 vo sinh va hitu sinh.

2.2. Lai Dot (Dot hybridization)

Lai dot dugc Kafatos va cs. (1979) thuc hién dau tién bﬁng cach chim
cac mau nho cua dung dich RNA 1én mang nitrocellulose, sau d6 mang
duogc lam kho, lai v6i mau do dic trung RNA hodc DNA c¢6 danh déu *P,
va u voi phim X-quang. Mac du khé dinh Iugng chinh xac do kich thude
clia cac cham 16n va khac nhau, nhung trong nhiéu trudng hop c6 thé thu
duoc mot ¥ tuong tot vé cudng dd biéu hién cia mot gen dic biét nao do
trong cac md dic trung hodc cac té bao nudi cdy (Hinh 6.3).

Hinh 6.3. Phén tich dot dé dinh lwong RNA. Hang phia duéi la cac nong do
RNA chuén da biét. Hang trén 1a cac néng dd RNA khéac nhau dugce tach chiét tir
md/co quan.

I1. Toéng hop ¢cDNA (complementary DNA)

Phuong phap tong hop cDNA ¢6 nhiéu thuan loi do: (1) Ldy mRNA
dung cta gen. (2) Khong tén cong phan tich nhitng doan gen tring lip. (3)
Chon loc dé& dang trong mot s6 trudmg hop.

O day chi trinh bay phwong phap téng hop cDNA. Qua trinh téng hop
cDNA qua ba giai doan nhu sau: (1) Toéng hop soi thir nhét bing enzyme
reverse transcriptase. (2) Bién tinh va cit RNA trong thé lai mRNA-cDNA
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tuan tu béng nhiét va enzyme RNase H cua E. coli. Thay thé khuon mau 1a
chudi RNA bang chudi cDNA thir nhét va tong hop soi cDNA thir hai nhd
DNA polymerase | caa E. coli. (3) Cit vong cip toc cua cDNA soi doi nho
nuclease S1 va stra chita hai dau bang doan Klenow (Hinh 6.4).

1. Téng hop soi ¢cDNA thit nhdt
1.1. Enzyme phién ma nguogc (reverse transcriptase)

Nhan t6 quan trong nhét trong tong hop ¢cDNA la chéit luong cua
enzyme phién mi nguoc duoc st dung trong phan tGng. Mic du cht
luong cta enzyme duoc st dung noi chung 1a tbt, song van kho loai trir
duoc RNase ban. Tré ngai nay cé thé khic phuc bing cach dung céc
nhan t6 Gc ché manh RNase (RNase inhibitor), vi du nhu: vanadyl-
ribonucleoside hoac RNasin, trong phan ung phién ma nguoc.

Ty 1¢ enzyme phién ma nguoc dung cho khuén mau mRNA ciing c6
anh huong khac nhau dén hiéu suit tong hop ¢cDNA hoan chinh. Néu sé
luong khudn mau nhiéu thi hiéu suit cta san pham phién ma cDNA s&
tang 1én cing véi viée tang sé lugng enzyme reverse transcriptase. Trong
nghién ctu, hiéu suat tdi da cta cac san phdm phién mi ¢cDNA hoan
chinh dat dén 80 tiéu phan enzyme/pg ciia khuén mau, ty 1& enzyme cao
nhu thé doi hoi phai st dung enzyme tinh sach cao va bao gdm ca céc
nhén té e ché RNase trong phan ung.

1.2. Oligo dT primer

Céc oligo dT primer duoc st dung dé lam mdi cho phan tng tong
hop soi ¢cDNA thir nhat dua trén khuén miu cia mRNA. Cac oligo dT
primer s& lién két v6i dudi polyA cia mRNA.

1.3. Deoxynucleoside triphosphate (dNTP)

Nong d6 cua bdn loai dNTP la yéu té dac biét quan trong anh
huong dén hiéu suét tong hop cDNA. Néu ndng do ctia mot trong bdn
dNTP giam xudng dudi 10-50 pM thi hiéu sudt cta san phdm phién ma
giam ro rét. Khi st dung RNA cua avian myeloblastosis virus lam khudn
mau thi viéc san xuat cac cDNA hoan chinh tang toi da & nong do 75 uM
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cua ca bdn loai dNTP. Né)ng do cua ANTP tr 200-250 pM dang duogc
dung phd bién.

1.4. Cac cation hoa tri 1 va hoa tri 2

Céc diéu kién ion anh huong that su dén hiéu qua phién ma cua cac
khudén mau khac nhau. Pdi v6i cac san pham phién ma dai thi ion K™ ¢6
hiéu qua cao hon ion Na*. Nong d6 K* t6i uu cho qua trinh téng hop va
kéo dai kich thudc ¢cDNA la khoang tir 140-150 mM. Céc cation hoa tri 2
12 yéu cau tuyét ddi cho hoat tinh cia enzyme phién ma nguoc. Khong co
hoat tinh nao duoc tim thdy ¢ ndng d6 <4 mM cua ion Mg2+, ndng do ion
Mg?* t6i wu cho qua trinh san xudt cac san phidm phién ma hoan chinh 1a
khoang 6-10 mM.

1.5. pH cua dung dich phan tng

Gia tri pH 8.3 1a t6i wu dé san xuét hiéu qua cic san phdm phién ma
cDNA hoan chinh. Trong qua trinh san xuat cac san pham phién ma, mot sb
dém da dugc tht nghiém nhung khong tot hon dém Tris.HCI.

2. Tong hop soi cDNA thit hai

Gay bién tinh (dun s6i) thé lai mRNA-cDNA dé cat RNA bang RNase
H cua E. coli. Thong thudong, dau tan cling 3” cta cac cDNA soi don ¢6 kha
ning tao thanh cac cdu trac vong cip toc (hairpin loop)! va vi thé c¢6 thé
duoc sir dung dé 1am moi (primer) cho qua trinh tong hop soi cDNA thir hai
bang DNA polymerase I ctia E. coli hodc reverse transcriptase (Hinh 6.4).
Mic du nguoi ta di du doan cdu tric vong déi & dau tin cung cia cdc
¢DNA va co ché phat sinh cta chung, nhung hién tuong tong hop soi cDNA
thir hai van chua duoc nghién ciru mét cach hé thong.

Téng hop soi cDNA thir hai bang DNA polymerase I di duogc sir dung
rong rai. Doan Klenow ctia DNA polymerase I thiéu hoat tinh exonuclease
53’ ciing duoc sir dung thanh cong dé tdng hop soi cDNA thir hai.

! Vong cdp toc: hinh dang cua phén tr DNA hodc RNA dugc dung lam mdi cho
qua trinh tong hop so¢i tha hai.
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Nhiéu tac gia da sir dung reverse transcriptase dé tong hop soi cDNA
thir hai. Mac di ¢6 tac gia cho ring AMYV reverse transcriptase khong thé
dung dé tong hop soi tha hai cia cDNA immunoglobulin, nhung thanh cong
ctia nhiéu thi nghiém ding reverse transcriptase dé tong hop soi ¢cDNA thir
hai d3 cho thdy viéc sir dung ca hai enzyme déu c6 thé cho két qua t6t. DNA
polymerase I va reverse transcriptase c6 thé tam ngimg hodc ngimg lai & cac
chudi khac nhau. Vi vy, céc soi thtr hai duoc téng hop mot cach dac biét,
chung duoc san Xuat nhd mot enzyme va duoc mo rong hoan toan nho mot
enzyme khéc.

AAAAAA 3" mRNA

Gan mbi oligo dT
v
o e
Reverse transcriptase Tong hdp sgi cDNA thif nhat trén khuén miu mRNA
v
5 3 mRNA

LT

3 s TTTT1T 5  sgi cDNA th{ nhat

RNase H l Bién tinh thé lai MRNA-cDNA

, ‘ sgi cDNA mang vong cap toc
3 TTTTIT &5
DNA polymerase I l T6ng hdp sgi cDNA th( hai
G
3 TTT17T 5
Nuclease S1 l Poan Klenow
5 eeesssssesssssssmm AAAAAA 3

cDNA sgi doi
3 e TTTTTT 5

Hinh 6.4. So' d6 tong hop doan cDNA tir khuén miu mRNA
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3. Cdt vong cdp téc nho nuclease S1

Sau khi tong hop ¢cDNA hoan toan, soi thir nhat va tht hai duoc lién
két cong hoa tri bai vong cap toc va vong cdp toc dé bi ¢t boi nuclease S1.
Sau d6, doan cDNA duoc stra chira bﬁng enzyme Klenow, két qua la hai dau
tan cung la diu bang.

Soi doi cDNA sau d6 duoc tach thanh céc tiéu phe‘in theo kich thudc
va cac phan tir 16n nhat duoc gan vao cac plasmid cua vi khuan. Hodc 1a
mot tap hop ddy du céac kich thude cua cDNA soi doi duoc tao dong trong
bacteriophage A dé xay dung thu vién cDNA (¢cDNA library). Tuy nhién,
viéc dua cac dau bang vao vector s& giy khé khan trong viée 1y chung ra
khoi vector mot cach nguyén ven sau nay. Do dé céc linker thuong dugc ndi
vao hai ddu cua cic ¢cDNA nhd DNA ligase. Linker 1a nhitng doan
nucleotide ngin c¢6 chta vi tri nhan biét ctia mot loai RE (vi du: EcoRI)
duoc tong hop nhan tao twong Umg véi vi tri nhan biét RE (vi du: EcoRI)
clia vector. Sau d6, cac cDNA mang linker va vector s& duoc cat boi cling
mot enzyme (vi du: ECoRI). Nho d6 cac cDNA va vector déu ¢ dau sole
tuong dong (dau dinh) va ¢cDNA s& dé dang gan ciing nhu 1y ra khoi vector
mot cach nguyén ven.

II1. Tao dong phan ti ctia cDNA s¢i doi

C6 nhiéu phuong phap khac nhau dugc dung dé lién két cDNA soi doi
vé6i cac plasmid vector. Pa sé duoc dung theo cac phuong phap sau:

- B6 sung cac dudi dong tring hop (homopolymetric tailing) cho
c¢DNA so¢i doi va cho DNA cua plasmid vector. DNA vector va cDNA sau
d6 duoc ndi bang lién két hydrogen giita cac dudi déng trung hop bd sung.
Su tao thanh vong DNA dong bang enzyme gén in vitro (DNA ligase) la can
thiét dé hinh thanh nén cac plasmid tai t6 hop trong E. coli.

- B6 sung cac doan ndi nhan tao (synthetic linkers) cho dau tan
cung ciia DNA soi d6i. Sau khi phan cit bang RE thich hop, cac phan tir
DNA duoc chuyén vao trong plasmid DNA ciing d& duoc cit v6i cting mot
enzyme.

1. Puéi dong trimg hop
1.1. Buoi dA:dT

Enzyme terminal transferase xuc tac cho su bd sung cua céc
deoxyrinucleotide triphosphate (AINTP) vao dau 3’-OH ctua DNA soi doi
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hodc s¢i don, duge dung dé dua DNA tai to hop vao trong E. coli béng cach
nbi dA:dT. Thong thuong tir 50-150 gbe dA duge bd sung vao vector DNA
va mot sb tuong ung cua cac géc dT vao cDNA so1 doi, cDNA soi1 doi duoc
dua vao trong cac plasmid vector qua phuong thirc ndi dA:dT. Tuy nhién,
dudi dong tring hop dA:dT it khi duoc dung dé tao dong cDNA, 1y do chinh
12 khong c6 phuong thire thich hop dé cit cDNA gin trong plasmid nhd
duoi dA:dT.

1.2. Buoi dC:dG

Phuong phap duoc str dung rong ri hon dé tao dong cac cDNA bang
dudi dong tring hop doi hoi bd sung cac dudi dC cho cDNA soi doi va cac
dudi dG duoc bd sung vao plasmid vector da duoc cit han ché bang Pstl.
Enzyme Pstl cét chudi 5°...CTGCAG...3’ tao ra dau 3’ tan cung la co chat
ly tuéng cho viée bd sung cac dudi ddng tring hop. Cac dong cDNA mang
céc dudi dC:dG cé thé dé dang tach ra khoi plasmid bang cach thuy phan
nho Pstl (Hinh 6.5).

S6 luong cac gbe dA:dT va dC:dG can thiét dé cho hiéu suét gan tbi
thich ¢cDNA vao plasmid vector dd dugc xac dinh, s lugng cac gbc trén
plasmid va ¢cDNA phai x4p xi nhau, v6i khoang 100 gbc duoc bd sung téi
mdi DNA dé ndi dA:dT va khoang 20 gbc dé ndi dC:dG.

2. Cac linker va adapter nhadn tao

Céc linker chita mot hodc nhiéu vi tri ¢t han ché cho phép ndi cDNA
soi doi véi cac plasmid vector hodc bacteriophage A vector. cDNA so¢i doi
duoc xu ly véi DNA polymerase cua bacteriophage T4 hoac DNA
polymerase I cua E. coli, cic enzyme nay loai bo dau tn cung 3’ soi don so
le bang hoat tinh exonuclease 3°— 5’ va lap ddy cac dau tin cing 3’-OH bj
khuyét bang hoat tinh tring hop (polymerization). Su phdi hop cua cac hoat
tinh nay d3 tao ra cac phan tir DNA dau bang, sau d6 cac cDNA nay duoc 4
v6i mot sd luong 16n cac phan tir linker véi sur ¢6 mit cua bacteriophage T4
DNA ligase (enzyme xuc tac cho qua trinh gén cua cac phan tir DNA dau 16i
véi linker) (Hinh 6.6).
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Pst

AAAAAA

T6ng hgp sgi thr nhat bang
y ©ligo (dT)-primer

AAAAAA
NNANNANNANNNNNNNTTTTTIT

Cat bang Astl T6ng hgp sgi cDNA thir hai
y

Gp CTGCA ANNANANNNN AMMAAA
ACGTC Gp N\NANNANNNNNNNNNTTTTTT
B& sung cac (dG) bang B8 sung cac (dC) béng
terminal transferase terminal transferase
Gp GTGCAGGGGGG
GGGGGGACGTC Gp NN AAAAACCCCC

GTGCAGGGGGG NNNNNNNN AAAAAACCCCCC G
G CCCCCC NNNNNNNN TTTTTTGGGGGGACGTC

Bi€n nap vao chuing £. coli thich hgp

so6t trong DNA dugc slfa chifa bdi cac
Chon lgc kha ndng khang khang sinh

enzyme clia vat chli d€ phuc hdi cac Psl
& moi dau ctia cDNA

l Trong qué trinh bién nap, nhitng chd sai

Hinh 6.5. Tao dong cDNA s¢i ddi bing dudi ddng tring hop dG:dC. Enzyme
terminal transferase cé hoat tinh tao nhém homopolymer & dau 3°-OH cta DNA
soi doi 1am 1i ra méot dau & cudi co chat cua nd 1a DNA soi don.
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@ CCGGATCCGG

GGCCTAGGCC
l DNA ligase
(b)
CCGGATCCGG CCGGATCCGG
GGCCTAGGCC GGCCTAGGCC
l BamHI
O]
5 - GATCCGG

GCC

Hinh 6.6. Minh hoa mgt linker. (a) Poan 5°’-CCGGATCCGG-3’ mang vi tri nhian
biét cho BamHlI. (b) Linker nay duoc gin vao cDNA dau bang nhd DNA ligase. (c)
CAu trac nay sau d6 dugc cit bang BamHI dé tao ra dau 5’ 10i.

Céc phan t DNA so¢1 doi mang céc dau két dinh nhan tao duoc cit &
vi tri cat han ché trong linker, tinh sach, va sau d6 gan véi vector ciing duoc
cat bang RE tuong ung tao ra cac dau dinh twong dong véi cac dau cua
linker. C6 thé han ché su tai tao lai vong cua plasmid vector (khdng tai to
hop) bang cach xir 1y cac vector duoc cit bang enzyme phosphatase (calf
intestinal alkaline phosphatase-CIAP) truéc khi thuc hién phan Gmg gan véi
cDNA.

Viéc st dung adapter c6 hiéu qua hon linker. Cac adapter c6 kich
thude ngén, 1a cac oligonucleotide soi d6i mang mot dau bang (dé gin véi
cDNA soi d61) va mot dau tan ciing két dinh (dé gin v6i dau tan cling tuong
{mg trong vector). Khong giéng nhu linker, cac adapter khong doi hoi phai
cat bang cac RE sau khi chiing duoc gin véi cDNA soi d6i. Tuy nhién, céc
phan tir cDNA mang cac adapter dugc phosphoryl héa (phosphorylation) c6
thé tao thanh cac phan tir mach vong déng bang lién két cong héa tri (dang
khong thé tao dong) hodc cac phan tir mach thing dang kham (dang hoan
toan khong mong mudn) trong sudt phan vmg gin tuan tu véi su c6 mit ciua
vector DNA di duoc dephosphoryl hoa (Hinh 6.7).
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@) 5 - AGCTTCCGGG
AGGCCC

DNA ligase

(b)

5 - AGCTTCCGGG
AGGCCC

CCCGGA
GGGCCTTCGA -5’

Hinh 6.7. Minh hoa mot adapter. (a) Adapter, c6 ddu tan cing 5° tuong mg véi
enzyme HindIIl, duoc gin vao cDNA diu bing nho DNA ligase. (b) Pau 5° cua
adapter c6 thé duoc dephosphoryl hoa dé ngin can sy tur két nbi lai.

Khi ndi cac linker hodc adapter v6i cac phan tr cDNA soi doi dau
bang, phan tmg gin cin duoc tién hanh trong mot dung tich t6i thiéu (dé
duy tri mét ndng dé cao cua linker/adapter). Nong d0 phan tir cua
linker/adapter phai 16n hon néng d6 cua dau tan cing cia cDNA it nhat la
100 1an. Cudi cung, trude khi doan cDNA duogc gin vao vector, cac adapter
khong c6 phan tmg va cac san phdm c6 trong luong phan tir thip (do phan
{mg cat han ché tao ra) can duoc loai bé bang sic ky cot, dién di agarose
hodc polyacrylamide gel.

IV. Cac phwong phap tao dong cDNA khac
1. Tao dong mRNA-CDNA

Mot phuong phép khac dé tao dong ¢cDNA 1a bién nap vao E. coli cac
thé lai mRNA-cDNA d3 dugc gan véi cac plasmid vector. Céac vi khuan vat
chu loai bdé mRNA va thay thé n6 bang DNA. Sau khi soi cDNA déu tién
duoc tong hop theo cach thong thuong, cac gbe dA duogc bd sung cho thé lai
MRNA-cDNA sau d6 duoc U véi plasmid mang cac dudi dT. Do dau tan
cung 3°-OH cua RNA kém it nhat 10 1dn trong phan tng tuong dong véi
DNA nén hau hét cac gbc dA dugc bd sung cho thé lai déu phdi hop & du
3’ cia DNA. Viéc ndi cac du khéc cua thé lai v6i vector ¢6 kha nang thanh
cong do méi lién két hydrogen giita poly(A) tu nhién & diu 3’ cia mRNA
va plasmid c6 dudi dT. Phuong phap nay c6 mot s6 thuan loi sau:
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- Khéng can tong hop soi cDNA thtr hai.

- Cat vong cap toc DNA bang nuclease S1 1a khong can thiét.

Tuy nhién, han ché cua phuong phap nay 1a ¢6 hiéu qua kém it nhat 10
lan so vo1 phuong phap tao dong cDNA so¢1 d6i va vi thé khong thich hop
cho viéc xay dung mot s6 lugng 16n cac dong cDNA.

2. B6 sung tudn tw cdc linker khdc nhau

¢DNA soi d6i, duoc tong hop bang co ché tu méi (self-priming), dugc
gén vao mot loai linker nhan tao trude khi vong cédp téc trong cDNA bi cat.
Vi thé, céc linker chi duoc bd sung & mot dau ctia cDNA soi doi (dau tuong
{mg v6i dau tan cing 3’ cia mRNA). Sau d6 cDNA duoc tinh sach khoi cac
linker thira, vong cip toc duge cit bang nuclease S1 va sira chira bang doan
Klenow ctia DNA polymerase I cta E. coli trude khi loai linker thi hai duoc
gin vao cDNA. Cac linker nay s& duwoc gin vao ca hai dau ctia cDNA.
¢cDNA dugc gan linker kép sau d6 duoc xir 1y véi cac RE thich hop va gin
vao trong vector bang phuong phép tao dong dinh huéng (Hinh 6.8).

Phuong phap nay duge ding dé gian ¢cDNA theo hudng chinh xac ctia
cac promoter cho phép biéu hién cac doan chén (inserted sequences) trong
vi khudn. Céc bacteriophage A vector cho phép tao dong dinh huéng ciing
da dugc phat trién trong thoi gian gan day.

3. Tao dong cDNA bdng cdc primer-adapter

Ngay nay, viéc san xuat dé dang cac oligonucleotide primer cta céac
trinh tu xac dinh d& cho phép phat trién cac phuong phap tao dong sir dung
primer-adapter chira mot ving cia DNA dong trung hop & dau tan cing 3°
va mot vi tri cit han ché & dau tan cung 5°. Cac chudi d@)ng trung hop duoc
dung 1am moi dé tong hop soi thi nhit va soi thi hai cia cDNA, va céc vi
tri cat han ché bén canh duoc str dung dé dua cac phan tir cDNA soi doi
cudi cing vao trong mot vector thich hop. Trong mé hinh don gian nhét,
phuong phép nay cho phép cac ¢cDNA duogc tao dong véi hiu sudt cao
(Hinh 6.9).
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O cDNA soi dbi
l Stra chiva bing cach x& Iy véi doan Klenow
CIIITITITITITIT
l B6 sung linker th» nhét
T T
l Cat bang nuclease S1
T T

Stra chiva béng cach xi Iy voi doan Klenow hoac
bang DNA polymerase cla bacteriophage T4
[T

l B sung linker thi hai
SSSSIIIIINIIIIIITIITEEEN G666
l Céat bang enzyme han ché

M

l Gén v6i plasmid vector

Hinh 6.8. Tao dong cDNA bing cich bé sung tuin ty cic linker nhan tao.
Poan Klenow tao diu bang cho cDNA soi ddi va enzyme nuclease S1 cit vong cip
toc. Cac linker thir nhit va tha hai dugc g'fm tuan tu vao hai dau cua cDNA, sau d6
doan cDNA nay s& duoc cit cung enzyme han ché voi vector tao dong c6 vi tri
nhan biét trén hai linker nhan tao. Cudi cing, doan cDNA c6 hai dau tuong dong
dugc gan véi vector va bién nap vao E. coli.
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Cau trdc chop 5’

, n\ mRNA A AAP)
T6ng hgp cDNA sgi th(? AAAAAAAAAA AA

nhét bang primer-adapter
sgi don +—————<——TTITTITTTT ¢
cDNA sgi th( nhét TTCA

CT
Thay phan RNA va bg
sung dudi déng trung hgp
N A 5 . —_—
vao dau 3’ ctia sgi cONA 3‘CCCCCCCCCC (T)nCAGCTGAGG5’
th(r nhat bang cach dung
terminal transferase

T6ng hdp cDNA

sgi thr hai béng 5 3
primer-adapter GGAGTCGACGGGGGGGGGG (A)GTCGACTCC
sgi don.Tao ra
nhidu vi tri cit CCTCAGCTGCCCCCCCCCCC (T).CAGCTGAGG
han ché & dau 3 5
tan cung cDNA
Sall Sall
5 l l 3
GGAGTCGACGGGGGGGGGG (A)nGTCGACTCC
CCTCAGCTGCCCCCCCCCCC (T)"CAGCTGAGG
3 5
Sall Sall
Cat sgi cDNA bang PTCGAC(G)n (A)G

RE thich hgp va gan

nd vao vector G(On (T).CAGCTp

Hinh 6.9. Téng hop cDNA soi d6i bing phwong phap primer-adapter

Poan ¢cDNA duoc téng hop theo phuwong phap trén khi gin vao trong
cac vector biéu hién nhu Agt20 va Agt22 chi ¢ 1/6 co hoi biéu hién trong vi
khuan, 1y do: chi mdt nira cac phan tir cDNA dugc dwa vao trong vector
theo huéng chinh xac dbi voi promoter lacZ, va chi mot trong ba phan tir
dugc gan ¢ hudng phai s& & trong khung doc chinh xac dé san xuét protein

hop nhét.

V. Cac bacteriophage A vector dung trong tao dong cDNA
1. Cdc bacteriophage A vector duoc dimg phé bién

Hai loai vector biéu hién cua bacteriophage A thudong dung dé xay
dung thu vién cDNA 1a Agt10 va Agtll. Vector Agt10 ding dé xay dung cac
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thu vién chi duoc sang loc béng cac mau do nucleic acid, trong khi vector
Agtll dung dé xay dung cac thu vién duoc sang loc bang cac mau do mién
dich dé phan 1ap cac chudi DNA mai hoa cac khang nguyén dic hiéu.

1.1. Vector Agt10

Agt10 1a vector dugc thiét ké dé nhan cac doan DNA ngoai lai trong
ving mé hoa cia gen tc ché cl?. Céc vector nay mang gen cl, gibng nhu
bacteriophage A, né tao thanh cac vét tan mo duc trén hau hét cac chung E.
coli. DNA ctia Agt10 mang vi tri nhan biét don ECORI nam trong ving ma
hoéa cta gen cI 14 noi ma cac doan DNA c¢6 thé gin vao. Két qua chén doan
DNA sé& lam bét hoat gen cL, san sinh ra cac bacteriophage cI tai t6 hop va
tao thanh cac plaque mau sang, dé dang phan biét vdi cac plaque mo duc
ctia Agt10 bd me.

DNA cua Agt10 bd me xap xi 43 kb va nhu vay c¢6 thé nhan cac doan
DNA ngoai lai dai téi 7,6 kb. Cac thu vién cDNA duoc xdy dung trong
Agt10 ludn chtra hdn hop cac bacteriophage tai to hop va khong téi to hop.
Hai loai bacteriophage nay c6 thé phan biét kiéu hinh nho vao kha nang tao
thanh céc plaque cua chung.

1.2. Vector Agtll

Agt11 1a vector biéu hién mang ban sao cua gen lacZ cua E. coli, ¢6 vi
tri nhan biét don ECORI nam & ving nguoc hudng 53 bp cua codon két thuc
dich ma cua gen lacZ. DNA ngoai lai ¢6 kich thude xdp xi 7,2 kb ¢ thé
dugc gin & vi tri nay. Céc chudi ma hoa gin trong khung doc theo hudng
chinh xac s& dugc biéu hién dé san xuit cac protein dung hop (fusion
protein) ¢6 dau tan cing amino chtra cac chudi B-galactosidase va dau tan
cung carboxyl chtra mach polypeptide ngoai lai. Mot sb protein dung hop
nay sé& thé hién cac yéu té quyét dinh khang nguyén (epitopes) duoc phat
hién boi kha nang phan tng voi cac khang thé cua chung.

Céc protein dung hop mang cac yéu t6 quyét dinh khéang nguyén ngoai
lai c6 thé duoc phat hién bing cach sang loc cac plaque véi mau do mién
dich. Bacteriophage dugc dan trai & 42°C trén E. coli. Sau khoang 4 gid, cac

2 ¢l repressor: gen trc ché c6 san pham protein lién két véi ving operator hoic
promoter cta gen, va kim ham phién ma bang cich ngan chan sy lién két cia RNA
polymerase.
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dia petri duoc chuyén dén nhiét o 37°C va duoc phu mang loc vo trung
nitrocellulose ¢6 thdm isopropylthio-B-D-galactoside (IPTG). chét lam bét
hoat gen trc ché lac va cam tng biéu hién protein ngoai lai. Sau mot vai gid
nudi & 37°C, cac mang loc dugc U voi khang thé dé lién két voi khang
nguyén quan tdm. Cac khang thé nay sau dé duoc phat hién bang cac xét
nghiém hdéa hoc phéng xa (radiochemistry) hodac hoa hoc mod
(histochemistry).

2. Mot 6 bacteriophage A vector khdc
2.1. Vector Agt18 va Agt19

Hai loai vector Agt18 va Agt19 c6 ngudn gdc tir vector Agtll duoc cai
tién mang ving tao dong (polycloning sites) & vi tri ECORI don ctia Agtl1.
C6 thé st dung hai loai vector nay dé tao dong dinh huéng va khéng dinh
huéng cDNA. Hon nita, it nhat mdt trong cac vi tri cia ving tao dong (Sall)
it khi xudt hién trong DNA dong vat c6 vu (trung binh 1 vi tri/doan 100 kb),
va vi thé it c6 kha nang cac dong ¢cDNA c6 chua vi tri Sall. Nhu vy, cac
cDNA soi d6i c¢6 dau bang mang céc linker Sall khong can phai duoc bao vé
bang cach methyl hoa (methylation) trude khi dugc thity phan biang RE. Khi
cac doan linker duoc loai bo, s& din dén két qua quan thé cac phan tir cDNA
c¢6 thé duoc gan truc tiép véi cac nhanh cta Agt18 hodc Agtl9.

2.2. Vector Agt20 va Agt21

Cac vector Agt20 va Agt21 c6 ngudn gde tuong tng tir Agt18 va Agt19,
va nhu vy c6 nhiéu tinh chit gidng nhu d3 mé ta & Agt18 va Agt19. Nhitng
thay doi dac biét so voi Agt18 va Agtl9 nhu sau:

- Vi tri téng hop chi dugce dua vao vector cho phép loai bo su chon loc
doan chén ¢cDNA chira cac vi tri chi.

- Céc vi tri Sacl va Xbal duoc loai bo khoi cac nhanh cua vector sao
cho vi tri Xbal & trong ving tao dong la duy nhét, cac thao tic nay lam
khuyét mot doan khoang 500 bp trong DNA cuia bacteriophage A & phia bén
phai gen lac5. Pac diém nay cho phép nhan céc doan chén DNA 16n hon
(toi 8.2 kb) so vai cac vector Agtl8 va Agtlo.

2.3. Vector Agt22 va Agt23
Céc vector ndy ciing bt ngudn tir Agtl8 va Agtl9, mang trinh tu tong

hop chi va céc vi tri tao dong trong mét khung khac gan dau 3’ ctia ving ma

Céng nghé DNA tdi t6 hop 145



hoa gen lacZ. Céc vector Agt22 va Agt23 gidng hét nhau ngoai trir huéng
cua cac vi tri tao dong. Cac vi tri Xbal va Sacl ¢ cac nhanh cua Agtl8 va
Agt19 bi loai bo, nhu vay cac vector nay chi mang nam vi tri cit han ché duy
nhét dé tao dong la: Notl, Xbal, Sacl, Sall va EcoRI. Cac doan cDNA gén
vao mot trong nam vi tri c6 thé dugc biéu hién nhur 1a mét protein dung hop
LacZ. Cac vector Agt22 va Agt23 duoc thiét ké dé cho phép tao dong dinh
huéng cDNA vao trong cac vi tri Sall va Notl. Tong hop soi thi nhat va thir
hai ctia ¢cDNA bang phuong phap primer-linker cho phép cDNA soi doi
duoc cét bang Sall va NotI va gén truc tiép trong cac nhanh cua vector theo
huéng lién quan voi promoter lacZ. Mot trong ba thé tai to hop s& mang
phan tir cDNA trong khung doc chinh xac dé san xuat protein dung hop.

2.4. \Vector A.ZAP

Vector AZAP mang vung tao dong cung hudng véi promoter lacZ cua
E. coli. Poan ¢cDNA dai 10 kb ¢6 thé duoc gin vao trong cac vi tri nay va
biéu hién hoac trong vi khuin duoc xam nhiém hodc trong cac thé tiém tan
duoc cam tng, nhu mo ta & Agtl 1. Hon nira, cac protein dung hop AZAP c6
thé duoc biéu hién tir cac plasmid c6 sb luong ban sao 16n. Vector AZAP ¢6
mot sé dic diém nhu sau:

- C6 s&u vi tri RE trong ving tao dong duoc st dung dé tao dong dinh
huéng cac phan tir cDNA, trong d6 c6 mdt vi tri cat ECORI twong tu nhu
AQtll.

- C6 cac promoter cua bacteriophage T3 va T7 nam bén canh viing tao
dong.

- C6 céc trinh tu ¢6 ngudn gde tir bacteriophage f1 dé chuyén déi in
vivo doan chén DNA tir bacteriophage A vector ti Bluescript plasmid, cac
trinh tu cua né duoc chura trong AZAP. Qua trinh cat bo duge thyuc hién dé
dang nho su bd tri cac trinh tu cta bacteriophage f1 (khoi dau téng hop
DNA soi don) vé mét phia ctua Bluescript plasmid DNA mang ving tao
dong va su bd tri cac trinh tu bacteriophage f1 (két thuc tong hop DNA soi
don) vé mot phia khéc cta plasmid DNA.

Vector AZAP la dang dau tién cua vector thé hé méi duge thiét ké
nhim cung cdp mot trinh tu cac vi tri tiém nang dé tao dong va biéu hién
cDNA, mot phuong phap tién loi va don gian dé thu hoi va thuc hién cac
thao tac tiép theo cua cDNA. Do tinh linh hoat cta ching, cac vector nay
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thay thé cho Agt10 va Agtll va duoc xem la vector thich hop dé xdy dung
cac thu vién cDNA. Vector AZAPII ciing twong ddng voi AZAP.

VI. Nhan dang ciac dong cDNA quan tam
1. Cdc phuwong phap sang loc

Co6 ba phuong phap sang loc thu vién cDNA cho cac dong quan tam:

- Lai nucleic acid.

- Phét hién cac khang nguyén mién dich dic hiéu.

- Chon lgc sib cac dong cDNA.

Duéi day chi trinh bay hai phuong phap pho bién d6 13 lai nucleic acid
va phat hién cac khang nguyén mién dich dic hiéu.

1.1. Lai nucleic acid

Pay 1a phuong phap duogc sir dung phd bién va dang tin cdy nhét khi
sang loc cac thur vién cDNA dé tim kiém cac dong quan tAm. Sang loc bang
phuong phap lai nucleic acid cho phép phén tich dong thoi nhiéu dong va
nhanh, khéng doi hoi cac dong cDNA phai hoan chinh va san pham duoc
téng hop trong té bao vat chu phai ¢é hoat tinh sinh hoc hozc khang nguyén.
Hon nita, co s& 1y thuyét cua k§ thuat lai nucleic acid dd duoc hiéu biét day
du. Pidu nay cho phép phat trién mot sé luong 16n cac ky thuat khac nhau
6 thé diéu chinh cac mau do cua nucleic acid c6 cac chiéu dai va dic diém
khéc nhau.

- Cac miu do twong ddng. Cac miu do twong ddng chira it nhat mot
phan cua chudi nucleic acid chinh xac cua dong cDNA mong mudn. Ching
dugc dung trong nhiéu truong hop khac nhau, vi du: khi mot dong bd phan
cia ¢cDNA hién ¢6 duoc st dung dé phan lap mot dong hoan chinh tir thu
vién cDNA. Thong thuong, doan bat ngué)n tir mot dAu hodc dau khéac cua
dong hién c6 dugc phan lap, danh ddu phong xa in vitro va ding dé tham do
thu vién. Lai véi cac mau do twong dong thuong duogc tién hanh dudi cac
diéu kién nghiém ngat (stringency).

- Céc miu do twong ddng tirng phan. Cac mau do tuong dong timg
phan dugc dung dé phat hién cac dong cDNA cé quan hé ho hang, nhung
khong giéng hét nhau hoan toan, véi céc trinh tu ciia mau do. Néu cac miu
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do khang thé 13n nucleic acid khong c6 sén, thi c6 thé thay dbi bang mot vai
phuong phéap. Vi du: Néu dung gen da duoc tao dong tir cac loai khac hoic
néu gen lién quan d3 duoc tao dong tir cung loai, thi can tién hanh mot loat
cac thi nghiém kiém tra xem c6 sy bao toan day du cua trinh tu nucleic acid
hay khéng dé cho phép sang loc thu vién ¢cDNA bang cach lai. Didu nay
duoc thuc hién dé dang nhét béng cach td chic mot loat cac phan ung lai
Southern va Northern ¢ cac muc d6 nghiém ngat khac nhau. Dung mot
luong t6i thiéu (5-10 pg) cua genomic DNA da duge cit bang RE dé chay
dién di trén agarose gel 0.8%. cac phan doan sau d6 dugc chuyén vao mang
lai nitrocellulose. Mang duoc cat thanh timg manh nho, mdi manh duoc lai
dudi cac didu kién khéac nhau véi céc luong mau do c6 hoat tinh phong xa
gidng nhau. Mot loat cac phan tng lai twong tu ¢6 thé tién hanh voi céc
mRNA duoc tiéu phan hoa bang dién di va chuyén 1én gia thé ran. Muyc dich
ctia ca hai truong hop 1a thiét 1ap cac didu kién cho phép cac gen duoc tao
dong trude d6 duoc str dung nhu 1a mau do cho cDNA quan tam.

- Cac oligonucleotide mau do nhan tao. Cac oligonucleotide mau do
nhan tao la cac doan nucleotide ctia trinh tu xac dinh dugc tong hop in vitro.
Trinh tu ctia cac mau do nay duoc suy ludn, bang cach dung ma di truyén, tir
cac vung ngan cua chudi amino acid da biét cua protein quan tdm. Do su
thoai bién (degeneracy) cua ma di truyén, chudi amino acid dé xuat c6 thé
khong dugc ddc trung chinh xac boi cac oligonucleotide don dugc du doan
cho trinh tu. Mac du, trong rat nhiéu truong hop, trinh tu cac amino acid
gidng nhau c6 thé duoc dic trung boi nhiéu oligonucleotide khac nhau.
Khong ¢ cach nao dé biét chic chin céc oligonucleotide nay trén thuc té c6
duoc dung trong gen quan tAm hay khong. Ba giai phap duoc dua ra cho van
dé nay 1a nhu sau:

+ Mot ho oligonucleotide co thé duoc téng hop chura tAt ca cac trinh tu
¢6 kha nang mé hoa cho mét trinh tu di cho ctia chudi amino acid. S6 luong
cac thanh vién trong ho nay tuy thudc vao muac do thoai bién ctia ma bo ba
cho cac amino acid dac biét. Tuy nhién, do tAit ca céac trinh tu
oligonucleotide c¢6 kha nang duoc hién dién, nén it nhit mot trong sb cac
thanh vién s€ tuong hop vdi dong cDNA quan tam. Duy tri kich thudce cua
mdi ho trong ty 18 d& str dung, céc oligonucleotide ngén (14-17 base) thuong
duoc sir dung, mét kich thude téi thiéu duogce tién hanh cho phan tng lai.
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+ Oligonucleotide dai hon (40-60 base) cua trinh ty duy nhat c6 thé
duoc tong hop bang cach dung cac ma bd ba duge st dung phd bién nhat
cho mdi amino acid (tranh dung dinucleotide CpG, vi né duoc hién dién lai
trong hau hét cac cDNA cua eukaryote). T4t nhién, oligonucleotide nay s&
khong tuong hop mdot cach chinh xac véi trinh tu trong cDNA, nhung né s€
c¢b dinh du t6t dé phat hién bang cach lai dudi cac diéu kién khong nghiém
ngat (non-stringency).

+ Mot oligonucleotide ¢ thé duoc tong hop chira mot base nhu 1a
inosine & céc vi tri thoai bién tiém tang. Inosine c6 thé bat cap véi tat ca bon
loai base truyén thng ma khong 1am tén thuong nghiém trong kha nang 6n
dinh cua cac thé lai co két qua. Vi thé, n6 ¢6 kha nang san sinh ra cac ho
oligonucleotide dai hon duoc lam giam s luong va con lai véi gan nhu tat
ca cac dong cDNA c6 thé ma hoa cho protein quan tam.

Cubi cung, néu trinh tu protein c6 sin tir ddu t4n cing amino cua
protein, thi thu vién ¢cDNA duoc sang loc phai c¢6 chit luong cao dé chic
chén rang hau hét diu tan ciing 5° cia mRNA duoc dai dién.

1.2. Phat hién mién dich cac khang nguyén dic hicéu

Céc thu vién cDNA duoc xay dung trong cac vector biéu hién nhu
Agtll, Agt18-23, AZAP... c6 thé duoc sang loc bang khang thé theo hudng
chéng lai protein quan tim. Cac mang loc nitrocellulose in cac vét tan cua vi
khuin dwoc ngam trong dung dich chira khang thé. Sau khi rira, mang loc
dugc 0 voi protein A ctia Staphylococcus aureus hoic bang khang thé thir
hai theo huéng chdng lai cac yéu té quyét dinh khang nguyén dic hiéu loai
ctia khang thé tht nhét. O cac mé ta dau tién cia phuong phap nay, phdi tir
(ligand) tht hai duge danh ddu ddng vi phong xa voi 2. Ngay nay, phdi tir
thtr hai duoc lién két hoa tri véi enzyme ma hoat tinh cta enzyme c6 thé
duoc phat hién bang hoa té chirc hoc (vi du: alkaline phosphatase).

Chia khéa thanh cong cua phuong phap nay nam trong chat luong cua
khang thé. Diéu can thiét 1a khang thé nhan dién duoc protein bi bién tinh
(Vi du: n6 phai cho cac tin hiéu manh trong phan tich Western blot-xem
chuong 7). Hon nita, qua trinh sang loc duogc tién hanh d& dang hon va mén
cam hon néu khang thé duoc bat ngudn tir huyét thanh da dong (polyclonal
antiserum) do chuan cao. Boi vi cac huyét thanh nhu thé phan tng binh
thuong véi nhidu yéu té quyét dinh khang nguyén khac nhau, co hoi dé phat
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hién dong cDNA biéu hién doan protein quan tdm dugc tang lén. Céc huyét
thanh da dong thuong chira cac khang thé phan ung chéo nhan dién cac
thanh phan khong tai to6 hop cua vi khudn tiém tan va chung phai duoc loai
bo trude khi qué trinh sang loc dugc thuc hién.

Phan g lién két khong dac hiéu s& thap hon nhiéu khi sir dung khéng
thé don dong lam mau do. Tuy nhién, s luong cac thé tai t6 hop co thé
duoc phat hién ciing bi giam boi vi mdi khang thé don dong riéng biét co
thé phan tmg véi chi mot yéu té quyét dinh khang nguyén don. Vi thé, miu
dd mién dich 1y twong c6 thé chita mot hdn hop ctia nhiéu khang thé don
dong khac nhau, ma mdi khang thé phan tng manh véi protein bi bién tinh.

2. Cdc phwong phdp xdc nhdn cdac dong cDNA

Céc thu vién cDNA thudng duoc dan trai & mat do cao dé sang loc véi
khang thé hodc cac miu do cua nucleic acid, va mdi dong phan tmg duong
tinh trong vong dau tién doi hoi mot sé chu ky dan trai va sang loc bd sung
truée khi chung duge xem nhu thuan khiét. Tuy nhién, kha ning phan tng
thich hop voi mau do dac biét 1a khong day da dé ching minh dong cDNA
thu dugc bt ngudn tir mRNA quan tdm. Su chtng minh chi tuyét déi khi
cho thdy dong ¢cDNA chita mot khung doc mé ma hoéa cho trinh tw amino
acid hoan toan cua protein. Mot s6 van dé sau can duogc luu y dé dam bao
murc do chinh xac cua cac dong cDNA thu dugc:

- Biéu hién cua protein tir cDNA hoadn chinh trong cac t& bao
prokaryote hodc eukaryote thé hién cac hoat tinh sinh hoc hodc enzyme
chinh xéc.

- Sur tuong tng giita cac phan cua chudi nucleotide ctia cDNA va cac
chudi amino acid ctia cac peptide c6 ngudn gde tir protein duoc tinh sach.

- Su tuong ung giita cac ban dd peptide ctia chudi polypeptide duoc
tbng hop in vitro bang su phién ma cua dong cDNA va cac ban dd peptide
cua protein dich thuc.

- Su két tua mién dich cua polypeptide duoc téng hop in vitro hoic in
Vivo tir su phién ma dong ¢cDNA bang cac khang thé duoc ting kha ning
chdng lai protein quan tAm. Su chit ch& cua thir nghiém nay tang 1én khi n6
duoc tién hanh béi mot chudi cac khang thé don dong xac nhan cac yéu td
quyét dinh khang nguyén khac nhau trén phén ttr protein.
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- Két thia mién dich protein dich thuc véi cac khang thé tang kha nang
chéng lai cac peptide tong hop ma céac trinh tu ctia ching dugc xac dinh boi
trinh tu nucleic acid cia cDNA duogc tao dong.

VII. Xay dung thw vién cDNA trong bacteriophage A vector

Str dung thu vién cDNA c¢6 hai uvu diém sau:

- Cac dong cDNA chua trinh ty ma hoéa lién tuc ciia mot gen. Nhiéu
gen & eukaryote 1a gian doan, c6 chira nhiéu doan intron. Sau khi cét tién
than mRNA (pre-mRNA) va nbi lai, cic doan intron di bi loai va mRNA
hoan thién (mature mRNA) ¢6 trinh ty ma hoéa lién tuc duogc tao thanh. Do
cDNA duoc phién ma nguoc tir khuén mau mRNA hoan thién nén cac dong
cDNA c6 thé tong hop protein can thiét véi s luong 16n nhu mong mubn.

- Nhiéu protein duoc tong hop véi sb luong 16n béi nhimg té bao
chuyén héa va nhu vy trong céac té bao nay mRNA cua protein d6 s& co ty
1& cao va thu vién cDNA duoc tao ra tir cac té bao nay s& c6 nhiéu cDNA
ma hoa cho cac protein tuong ung. Su ddi dao cDNA cia mét vai loai
mMRNA nao d6 1am giam nhe dang ké viéc xac dinh dung dong mong muén
tur thu vién gen.

Phuong phap tong hop gen tir mRNA ngay cang duoc phat trién, nd
két hop voi cac phuong phap khéc cta sinh hoc phan tir cho phép tmg dung
trong nhiéu linh vuec.

Céc budc chinh cua qua trinh xay dung thu vién cDNA nhu sau:

1. Chon loc kich thuoc cua cDNA

¢DNA sau khi cét han ché dugc phan doan bing sic ky cot Sepharose
dé loai bo nhiing linker thira va cac phéan tir cDNA c6 kich thuée nho hon
500 bp. Cot sdc ky thuong co kich thude 27x0,3 cm thich hop cho viée phan
doan cac cDNA.

2. Gan cde ¢cDNA véi cde nhanh cia bacteriophage A
Thong thudng can phai tién hanh thir mot loat cac phan tmg gén va phan
{mg déng goi. Trong cac phan tng nay, mot luong khong doi cua cac nhanh
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bacteriophage A dugc gin véi cac luong khac nhau cia cDNA, muc dich 1a dé
xac dinh lugng ¢cDNA tao ra it nhét 1a 5x 10° bacteriophage téi to hop.

Phan tmg gin can duoc thiét ké sao cho ti thiéu mot bacteriophage
tai t6 hop don s& chira nhidu hon mot phan tir cDNA bang cach dung ty 18
ciia cac nhanh dugc phosphoryl héa va ¢cDNA dé chi 5% bacteriophage
duge tai t6 hop. Néu sir dung cic nhanh dephosphoryl hda, thi céc
bacteriophage khong tai t& hop bi e ché hiéu qua, va vi thé khong thé xac
dinh lugng ¢cDNA can thiét dé tao ra mot quan thé bacteriophage chira 5%
thé tai to hop.

Viée sir dung cac nhanh dephosphoryl hoa hoidc cac nhanh ¢é dau tan
cung khong twong thich, tao ra bang cach 1ap diy timg phan, duoc khuyén
cao sur dung khi xay dung thu vién cDNA trong cac bacteriophage nhu
Agtll, Agt18-23 va AZAP, la nhiing vector khong c6 hé thdng cho phép
chon loc dua theo céac bacteriophage bd me. S6 luong cac thé khong tai to
hop c6 thé duoc giam xudng khoang 100 1an bing cach dung cac nhanh
dephosphoryl hoa. Trong hé théng nay, cac bacteriophage khong tai to hop
tao thanh cac plaque mau xanh trén cac chung E. coli thich hop khi ¢6 mat
ctia IPTG va X-gal, trong khi d6 céc plaque tai to hop 1a khéng mau.

3. Phdn tich cdc doan chén cDNA

Thu thap khoang mudi hai plaque cia bacteriophage tai to hop va
chuén bj DNA dé cit bang RE thich hop. Phén tich kich thuéc cta cac doan
chén cDNA bing dién di trén agarose gel 1%, dung DNA marker c¢6 cac
doan tir 500 bp t6i 5 kb. Néu cac bacteriophage tai t6 hop chtra cac doan
chén c6 kich thuée khac nhau va néu kich thude trung binh cua chung xap
xi 1 kb hozc 16n hon, thi ¢6 thé tién hanh cac budc tiép theo (vi du: tao ra
thu vién ¢cDNA hoan chinh). Néu kich thudc trung binh ctia cac doan chén
nhoé hon 1 kb mot cach rd rét, thi chat luong cua thu vién la khong cao.
Trong trudng hop nay can quay lai phan tich chat luong cia mRNA khoi
dau va cac phan tng téng hop cDNA.

4. Tao thw vién cDNA hoan chinh

Néu st dung cac nhanh dephosphoryl hda dé xdy dung thu vién
cDNA, thi tinh toan luong cDNA cho két qua ting gip 10 lan sé luong cua
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céc plaque khong tai t6 hop. Néu sir dung cac nhanh phosphoryl hda, thi
tinh toan lugng cDNA cho két qua quan thé bacteriophage chtra xap xi 5%
cac thé tai t6 hop. Thiét ké mot phan tng gin quy mo 1on, ting sé luong cua
tat ca cac thanh phan ¢ mét ty 18 thich hop. Chic chén rang thiét ké phan
mg gan dbi chimg chi chita cac nhanh ciia bacteriophage A ma khong chira
cDNA. Déng goi tat ca cac hdn hop gan bang cach thiét ké mot chudi cac
phan ung gin, mdi phan tmg chtra 0,5 pg cac nhanh cia bacteriophage A.
Gop cac tiéu thé dong goi va xéac dinh do chudn cua bacteriophage gbc trén
céc chung vi khuan thich hop.

5. Khuéch dai thu vién ¢cDNA

- Vector Agt10. Dé thiét 1ap mot su cung cap lau dai coa thu vién, thi
n6 can phai duoc khuéch dai bang su sinh truéng trén chung E. coli thich
hop (ching han chung BNN102) trén dia agar. Néu thu vién chi duoc sang
loc mot 1an, budc khuéch dai nay ¢ thé bé qua va cac bacteriophage c6 thé
dugce dan mong truc tiép trén ching BNN102 ¢ mot mat do téi uu dé tién
hanh sang loc.

- Vector Agtll va ciac din xuit ciia né va AZAP, AZAPII. Céc thu
vién cDNA duogc x4y dung trong cac vector biéu hién Agtll, Agtl8, Agt20
va Agt22 phai dugc khuéch dai trén ching E. coli Y1090hsdR (hozc néu 1a
vector AZAP thi trén chung BB4, vector AZAPII thi trén chung XL1-Blue).
Céac ching nay 1a khong hoan hao cho su cdt han ché kiém soat vét chu
nhung lai mang mot hé thong methyl héa hoat dong. Cac vi tri tiém tang cho
phan tng cit han ché bang hé théng EcoK s& dugc methyl héa trong sudt
qua trinh khuéch dai sao cho, néu can thiét, cac thé tai t6 hop c6 thé duoc
dung dé gay nhiém chung E. coli kha bién-cit han ché. Trong sudt qua trinh
khuéch dai, diéu quan trong 13 trc ché san xudt cac protein doc t6 tiém tang
béi cac bacteriophage tai to hop.

Tai li€éu tham khio/doc thém

1. Ausubel FM, Brent R, Kingston RE, Moore DD, Seidman JG, Smith
JA and Struhl K. 2002. Short Protocol in Molecular Biology. Vol 1 and 2. 5" ed.
John Wiley & Sons, Inc. USA.

Céng nghé DNA tdi t6 hop 153



2. Brown TA. 2001. Gene Cloning-An Introduction. 4™ ed. Blackwell
Science, Oxford, UK.

3. Calladine CR and Drew HR. 1997. Understanding DNA: The Molecule
and How It Works. 2" ed. Academic Press, London, UK.

4. Glick BR and Pasternak JJ. 2003. Molecular Biotechnology: Principles
and Applications of Recombinant DNA. 3" ed. ASM Press, USA.

5. Maniatis T, Fritsch EF and Sambrook J. 1989. Molecular Cloning-A
Laboratory Manual. Cold Spring Habor Laboratory Press, USA.

6. Ohman DE. 1989. Experiments in Gene Manipulation. Prentice Hall,
Englewood Cliffs, New Jersey, USA.

7. Primrose SB, Twyman R and Old RW. 2001. Principles of Gene
Manipulation. 6" ed. Blackwell Science, Oxford, UK.

8. Rapley R and Walker JM. 1998. Molecular Biomethods Handbook.
Humana Press Inc. New Jersey, USA.

9. Surzycki S. 2000. Basic Techniques in Molecular Biology. Springer-
Verlag, Berlin, Heidelberg, Germany.

Céng nghé DNA tdi t6 hop 154



Chuong 7

Biéu hién gen tai to hop trong
Escherichia coli

Vector biéu hién 1a vector c6 thé mang cac gen ngoai lai mong mudn
cho phép thuc hién sy phién ma cua céc ban sao dugc tao dong va su dich
mi cac mRNA cua chung trong Escherichia coli. Nhimg vector nhu thé
dugce dung dé biéu hién cac gen cta eukaryote trong E. coli hoic ting hiéu
suit cac san phdm clia gen & prokaryote. Mic du E. coli khong phai 1a mot
vat chi 1y tuong dé biéu hién cac gen cua eukaryote do ching khong c6 kha
ning sira d6i hau dich ma (post-translation modification) cho cac chudi
polypeptide ctia cac protein c6 cdu tric phtc tap. Tuy nhién, trong mot sd
truong hop ngudi ta van co thé sir dung vi khuan E. coli cho nhiing protein
¢6 cau trac don gian hon. Pdi voi nhitng protein cé ciu triic phic tap, vat
cha thuong dugc st dung 1a céc co thé eukaryote (vi du: ndm men
Saccharomyces cerevisiae, nim mdc Aspergillus niger...) do ching c6 thé
hau dich ma duoc.

Pé biéu hién tit ca cic gen ngoai lai trong E. coli phai bat dau bang
viéc gan doan gen ngoai lai vao trong vector biéu hién (thuong 13 plasmid).
Vector nay phai c6 di cac cau tric can thiét sau:

- Trinh tu khoi dau sao chép (ori) dé c6 thé tao ra nhidu ban sao trong
té bao vat chu.

- Céc trinh ty mi hoa gen chi thi chon loc (selectable marker) dé dam
bao duy tri vector trong té bao.

- Mot promoter kiém soat phién ma (vi du: lac, trp hodc tac) cho phép
san xuat mot lugng 16n mRNA tir cac gen duoc tao dong.

- Céc trinh tu kiém soat dich ma nhu trinh tu lién két ribosome duoc
b6 tri thich hop va codon khoi dau AUG.

- Mot polylinker dé dwa gen ngoai lai vao trong mot hudng chinh xéac
vGi1 promoter.

Chi khi duoc cau trac ddy dii nhu thé, cac vector biéu hién mang gen
ngoai lai mai dugce bién nap vao chung E. coli thich hop.
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Chuong nay mo ta cac phuong phap va cac plasmid vector dugc sur
dung dé san xuit cac protein dung hop (fusion protein) va cac protein
nguyén thé (native protein) trong vi khuan. Cac protein dung hop co thé
dugc san xuét véi mot luong 16n, dé dang tinh sach va c6 thé duoc dung dé
gy ra mot dap Gmg mién dich. Cac protein nguyén thé c6 thé duoc san xut
trong vi khuan bang cach gin mot promoter manh va mot trinh ty lién két
ribosome hiéu qua ngugc hudng vdi gen dugce tao dong (ving 5° khong dich
m4). Thong thuong, cac protein duoc biéu hién ¢ mirc d6 cao trong cac thé
vui khéng hoa tan.

I. San xuit cac protein dung hop
1. Protein dung hop

Protein dung hop (protein lai) dugc ma hda bdi mot gen lai do sy dung
hop in vitro hai doan gen khac nhau. Vi vay, protein dung hop s€ mang trinh
tu amino acid cia hai protein khac biét (Hinh 7.1).

Gen dung hop

_A—
f N
Promoter ATG Gen B Gen A
0 I'H |
pna LB e I |
SD
AITG

MRNA | e I

SD

Met

Hinh 7.1. Protein dung hop. Bao gém gen dugc tao dong (gen A) va mot gen
khac cua vi khuén (gen B), do dé protein dung hop c6 chira mot phan protein cua
vi khuan. SD: doan Shine-Dalgarno.

Su dung hop gen duoc thuc hién bang cach gan phin ma héa cua gen
duoc tao dong & gan dau cudi 3’ ctia gen vi khuan (vi du: gen lacZ). Protein
dung hop ¢6 nhitng vu diém sau:
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- Protein dung hop thudng dugc san xuit v6i ham luong 16n do su
khéi dau phién ma va dich ma dugc diéu khién boi céc trinh tu tiéu chuan
cua E. coli.

- Dung hop cac trinh ty ngoai lai véi cac gen cua E. coli thuong cho
két qua cac san pham 6n dinh hon céc protein ngoai lai nguyén thé.

- Protein dung hop c6 khéi lugng phéan tir 16n hon so voi hau hét cac
protein cta E. coli va vi thé d& dang nhan biét trong dién di polyacrylamide
gel clia protein. Bing protein dung hop c6 thé duoc cit ra khoi gel, dong kho
(lyophilize) sau d6 nghién thanh bot va ding nhu mot khang nguyén.

- Protein dung hop c6 thé duoc tiét ra moi truong nho biéu hién cia vi
khuan néu gen eukaryote duoc gin véi trinh ty ma héa cho peptide tin hiéu
(signal peptide), khi d6 peptide s& nay tao ra su chuyén dich protein qua
mang. Tuy nhién, hién tuong nay chi xay ra & mot vai truong hop.

2. Cdc hé thong vector biéu hién cac gen dung hop véi gen lacZ

Mot s6 hé théng vector dugc phat trién dé biéu hién cac gen dung hop
v6i gen lacZ. Chang han, cac vector ho pUR c6 cac vi tri tao dong BamHI,
Sall, Pstl, Xbal, Hindlll va Clal ¢ dau 3” cua gen lacZ (Hinh 7.2). Bang
cach chon lua cac vector va vi tri cit han ché thich hop nguoi ta co thé tién
hanh dung hop cho hau hét gen dugc tao dong. Trong mot sb truong hop, su
dung hop c6 thé thuc hién bang cach loai bo dau tan cing 16i hodc 1am day
dau tan cung bi khuyét trude khi gan.

Mot hé théng vector twong tur khac ciing duoc phat trién dé san xuat
céc protein dung hop, d6 1a cac vector biéu hién pEX1-3. Promoter Pg dugc
didu hoa va cam Ung trong cung mot kiéu nhu promoter P_ cla
bacteriophage A. CAc vector pEX1-3 ¢ cac vi tri tao dong mang cic diém
nhan biét EcoRI, Smal, BamHI, Sall va Pstl nam & dau 3’ ctia gen lacZ. CAc
codon két thuc dich ma va cac tin hiéu két thic phién ma dugc dat cung
hudng (downstream) véi vi tri tao dong (Hinh 7.3).
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EcoRlI
Vung tao dong

Pst |

1000

4000

pUR278
(5,2 kb)

\

Vung tao dong

|_> lacZ
pUR278 TGT CAA AAA GGG GAT CCG TCG ACT CTA GAA AGC TTATCG ATG
BamHI Sal | Xbal Hindlll Clal

pUR288 TGT CGG GGA TCC GTC GAC TCT AGA AAG CTT ATC GAT GAT
BamHlI Sall Xbal Hindlll Clal

pUR289 TGT CAG GGG ATC CGT CGA CTC TAG AAA GCT TAT CGA TGA

BamHI Sall Xbal Hindlll Clal
pUR290 TGT CAA AAA GGG GAT CCG TCG ACC TGC AGC CAA GCT TAT CGA TGA
BamHI Sall Pstl Hindlll Clal

pUR291 TGT CGG GGA TCC GTC GAC CTG CAG CCA AGC TTATCG ATG
BamHI Sall Pstl Hindlll Clal

pUR292 TGT CAG GGG ATC CGT CGA CCT GCA GCC AAG CTT ATC GAT

BamHI Sall Pstl Hindlll Clal

Hinh 7.2. Cac vector ho pUR. DPay la cac vector dung hop vdi gen lacZ, c6 cac vi
tri tao dong BamHlI, Sall, Pstl, Xbal, Hindlll va Clal ¢ dau 3’ cua gen lacZ. Chen
doan DNA ngoai lai (cDNA) vao trong cac vi tri tao dong thich hgp cho phép san
xut protein dung hop ciia B-galactosidase hoat dong véi chudi peptide dugc ma
hoéa boi DNA ngoai lai. Cac vector pUR278, pUR288 va pUR289 chi chira mét vi
tri Pstl trong gen Amp'. Cac vector pUR290, pUR291 va pUR292 chira mot vi tri
Pstl trong ving tao dong do vi tri Pstl trong gen Amp' da bi loai bo. St dung céc
plasmid vector nay rat tién loi khi doan DNA ngoai lai quan tdm duoc tao dong
trong vi tri Pstl bang phuong phap dudi GC.
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Hinh 7.3. Vector pEX2. Plasmid vector nay dai khoang 5,8 kb duoc thiét ké dé
biéu hién doan DNA ngoai lai (¢cDNA) dugc dung hop & dau 3’ cua gen lacZ. Phan
tan cung amino ctia gen lacZ duoc thay thé bang mot sd trinh tu cua gen cro cua
bacteriophage A va gen lacl cua E. coli. Promoter Pg ciia bacteriophage A (dung dé
biéu hién protein dung hop) dugc diéu hoa boi gen e ché clts857 cua
bacteriophage A. Vung tao dong hién dién ¢ dau 3’ cua gen lacZ, tiép theo 1a cac
codon két thuc dich ma (Stop) va tin hiéu két thuc phién ma (Term) cua
bacteriophage fd.

3. Xay dung plasmid biéu hién va phat hién cdac protein dung hop

Gan plasmid vector (pUR hoidc pEX) thich hop v6i doan DNA ngoai
lai dé tao ra mot sy dung hop trong khung doc. Bién nap céc vector nay vao
E. coli (chung K12 71/18 hoac JM 103 cho cac vector pUR, ching M5219
cho céc vector pEX). Kiém tra cac khuén lac don mang doan DNA ngoai lai
mong mudn bang cach tach chiét DNA (DNA miniprep) caa plasmid vector,
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sau do cit bang enzyme han ché thich hop va dién di kiém tra trén agarose
gel. Sang loc cac khuan lac san xuét protein dung hop.

Phuong phap sang loc khudn lac dé phat hién protein dung hop duoc
tién hanh nhu sau: Nudi cdy qua dém & 37°C (mét luong nho) tir 5-10 khuan
lac trong méi trudng LB ¢ chira ampicillin. Sau d6, cam tng nudi cay bang
cach bd sung thém isopropylthio-B-galactoside (IPTG) cho vector pUR va
tiép tuc nudi ¢ 37 °C, ddi véi vector pEX thi chuyén nudi cdy 37°C 1én nhiét
d6 40°C va tiép tuc nudi cdy (c6 suc khi). Sau cac khoang thoi gian nudi cay
khac nhau (1, 2, 3 va 4 gio...), ldy 1 mL dich nudi cdy ly tim nhanh dé thu
tiéu thé, tai huyén phu chang trong dém 1x SDS, bién tinh & 100°C trong 3
phut, ly tAm 12.000 g trong 1 phut & nhiét d6 phong. Tién hanh dién di SDS
trén polyacrylamide gel 6%. Dung dich huyén phu té bao chi mang mot
minh vector lam ddi ching. Protein dung hop s& xuét hién nhu 1a mot bang
m&i dich chuyén cham hon bing p-galactosidase trong d6i ching.

4. Tach chiét cdc protein dung hop dé san xudt khang thé

Protein dung hop c6 thé dugc tach chiét theo mot sé cach: dung dich
chiét urea, sic ky ai lgc aminophenylthiogalactoside, dién di SDS-
polyacrylamide gel hodc phéi hop giita cac cach nay. Phuong phap don gian
nhit 1a dién di SDS-PAGE (sodium dodecylsulfate-polyacrylamide gel
electrophoresis), nhu trinh trinh bay & muc 3 (nudi cdy mét luong 16n trong
200 mL). Nhuom gel va phat hién bang protein méi, sau d6 cat bing nay ra
khoi gel, dong kho khoang 2 ngy roi nghién thanh bot min. Bot nay sé dugc
ding tiém vao tho dé san xuét khang thé.

II. San xuit cac protein nguyén thé

Céc protein nguyén thé c6 thé dugc san xut trong E. coli bang cach
su dung promoter diéu hoa manh va mot trinh tu lién két ribosome hiéu qua.
Dé biéu hién gen prokaryote c6 trinh tu lién két ribosome manh chi can cung
cAp mot promoter 1 du. Trong khi d6, dé biéu hién mot gen eukaryote (hodc
mot gen prokaryote véi mot trinh ty lién két ribosome yéu) can phai cung
cap ca promoter 13n trinh ty lién két ribosome (Hinh 7.4). Cac mac do biéu
hién c6 thé khac nhau tir dudi 1% cho téi hon 30% protein hoa tan tong sd
(total soluble protein) cua té bao.
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Promoter ATG Gen A

Hinh 7.4. Protein nguyén thé. Gen tao dong (gen A) dugc dit sau promoter va
trinh tu SD cta vi khudn. mMRNA chi mi hoa cdc amino acid dic hiéu ctia doan
chén d tao ra loai protein nguyén thé.

= Bi¢u hién ciia cic gen & prokaryote: Promoter

Budc dau tién khi biéu hién cac protein ciia eukaryote trong vi khuan
1a chon mot vector biéu hién mang promoter manh (strong promoter) cia
prokaryote. Promoter 1 trinh tur DNA hudng dian RNA polymerase lién két
v6i DNA va khoi du sy tong hop RNA. Cac promoter khac nhau c¢6 hiéu
suat khac nhau, néi chung, promoter manh gitup cac mRNA duogc khoi dau &
tan s6 cao. Cac promoter khac nhau déu mang hai doan bao toan cao, mot
duoc xac dinh khoang 10 bp va méot khoang 35 bp nam & viing nguoc hudng
(upstream) voi diém khoi dau cua su phién ma (con goi 1a ving 5° khong
dich ma-5’ untranslation region). Hai doan nay duoc danh gia rit quan trong
trong viéc xac dinh cuong do cua promoter.

Céc promoter thich hop nhét cho biéu hién cua gen ngoai lai & E. coli
13 nhitng promoter ma ca hai cudong d6 va kha nang diéu hoa thé hién manh.
Néu san phdm cua gen duoc tao dong 1a doc (toxin) dbi véi cac té& bao E.
coli thi sau d6 sy nhan d6i gen s& lam cho cudng do promoter yéu va
promoter khong diéu hoa duoc. Su phién ma & muic do cao c6 thé gy tré
ngai cho viéc sao chép DNA ctia plasmid va dan dén tinh khéng 6n dinh cua
plasmid.

Phan nay gidi thiéu cic vector biéu hién mang promoter P, ciia
bacteriophage A, promoter (lai) trp-lac va promoter bacteriophage T7.

1. Promoter P, cua bacteriophage A

Promoter P cua phage A (Hinh 7.5) la mot promoter manh, c6 kha
nang diéu hoa t6t va duoc dung trong mot s6 vector biéu hién. O nhiét do
thap (31°C), promoter P. duoc duy tri & trang thai bi e ché boi san phdm
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ctia gen cl. Sau khi hoat tinh ctia gen e ché bi phé hily bang cach tang nhiét
d6 nudi cdy thi promoter Py s& xtic tién phién ma phan 1én mRNA. Mot vai
vector st dung promoter P|_ctia A nhu: pPLa 2311, pPLa 8 va pKC30.

EcoRI O

Hindlll

nutL
Hpal

5000
2000

3000

Hinh 7.5. Vector pKC30. pKC30 la plasmid c6 kich thuéc x4p xi 6,4 kb, mang
promoter P, cuia bacteriophage A va vi tri nhan biét Hpal nim ¢ ving cung
huéng (c6 321 nucleotides) véi vi tri khai diu phién ma cua P,. Plasmid nay la
dang phan chia cta vector pBR322 va chia doan Hindlll-BamHI c6 ngudn gdc
tir bacteriophage A dugc chén vao gitra cac vi tri Hindlll va BamHI cua vector.
Poan chén cDNA mang tin hi¢u promoter (P ), mdt vi tri dugc nhan biét bai san
pham cta gen N (nutL), ban than gen N, va tin hiéu két thuc phién ma phuy thudc
rho (t.). Vi tri nhan biét Hpal ndm véi ving mi hoa cua gen N. Cac trinh tu
DNA dugc chén vao trong vi tri Hpal co thé dugc diéu chinh béng cach chuyén
plasmid tai t6 hop vao thé tiém tan cta bacteriophage man cam véi nhiét do
(clts857). Cac té bao dugc sinh trudng dén giita pha log & 30°C va sau d6 thay
do6i toi 40°C dé bat hoat san pham cua gen cl va md promoter P. Vector nay
duoc dung dé biéu hién protein cIl cta bacteriophage A véi mot muc do khoang
4% protein hoa tan tong sb cia té bao.
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2. Promoter trp-lac

Su biéu hién clia cac gen duoc tao dong trong vi khuan E. coli con
duoc diéu hoa bang cac promoter khac. Chang han promoter tac (mét dang
promoter lai gitra promoter trp va promoter lac) da duoc sir dung thanh céng
dé san xuat mot luong 16n protein trong E. coli (Hinh 7.6).

- Promoter trp dugc diéu hoa boi gen trc ché trp va ¢ thé duoc cam
g boi su bd sung 3-IAA (3-indolylacetic acid) vao méi truong, hodc bing
cach thiéu tryptophan.

- Promoter lac duoc didu hoa boi gen te ché lac va vi thé ¢6 thé duoc
cam mg boi su bd sung nhén t6 cam tmg IPTG cho nudi ciy vi khuan.

- Cubi cung promoter lai trp-lac chira doan trp-35 gin véi doan lac-10
va operator lac duoc Boer va cs thiét ké nam 1982, promoter lai trp-lac
duogc diéu hoa boi gen (e ché lac (lac repressor).

Vung tao dong

’\\’

pKK177-3 *
(2,9 kb) on

2000

Vung tao dong

Ptac EcoRlI Sall HindlIll
| | |

T T
Smal Pstl

Hinh 7.6. Vector pKK177-3. pKK177-3 1a mot tac vector chira cac vi tri tao dong
gen ngoai lai cung hudng voi promoter tac. Cung hudng vai Cac vi tri tao dong la
rrnB mang gen 5S cua E. coli va hai nhan t6 két thuc phién ma T, va T.
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3. Promoter bacteriophage T7

Mot hé thong biéu hién khic di dwoc phat trién boi Tabor va
Richardson (1985), Studier va Moffatt (1986) d6 1a hé théng bacteriophage
T7 RNA polymerase/promoter (Hinh 7.7). Hé théng nay duoc thiét ké cho
céc biéu hién c6 chon loc cua gen dugc tao dong. Chung cho phép muc do
biéu hién cao cia mdt vai gen khong dugc biéu hién hiéu qua trong cac hé
théng khac.

EcoRV
EcoRI 0

pET-3a
(4,6 kb)

Hinh 7.7. Vector pET-3 mang promoter (Pg10) ctia bacteriophage T7 ®10 va
yéu t6 két thiic phién mi ® (To). Yéu t6 két thuc phién ma c6 thé tao ra cac thé
phién ma c6 sirc dé khang manh hon d6i véi hoat tinh exonuclease. Vector pET-3a
1a dang phén chia cia vector pET-3 trong d6 ving khoi dau dich méd (Syo) cua
bacteriophage T7 ®10 (protein chinh cua vo bacteriophage T7) c6 mang vi tri
BamHI & codon 11 dugc da chén vao. Vi tri Ndel (CATATG) duogc dat ¢ vung
khoi dau dich ma va co thé dugc sir dung dé xdy dung plasmid biéu hién cac

protein nguyén thé.
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Acll RBS (ribosome-binding sites: ving lién két ribosome)
Pl —— acll

Met
AAGGAAATACTTACAT ATG GAT CC

cll SD BamHI

Hinh 7.8. Vector pASL1. Vector pAS1 la mot plasmid dai khoang 5,8 kb mang
promoter P, cua bacteriohage A va vi tri cit han ché duy nhat BamHI dinh vi ¢
codon khéi ddu ATG cua gen cllI cia bacteriophage A. Plasmid nay c6 ngudn
gbc tir pKC30, trong d6 gen cllI ciia bacteriophage A duoc chén vao & vi tri
Hpal. Gen cll sau d6 dugc cit bo boi enzyme exonuclease cho t6i khi chi con
lai codon khoi dau ATG (G cua ATG la nucleotide dau tién cua vi tri BamHI).
Dé biéu hién gen bi méit codon khoi dau, pAS1 dugc cit baing BamHI va sau
d6 xir 1y voi enzyme mung-bean nuclease hoic nuclease S1 dé loai bo dau 10i
(d4u tan cung soi don). Gin DNA dau bang nay v6i doan DNA dau bang bat
dau voi codon thir hai cua gen dwgc biéu hién dat gen do trong khung véi
ATG. Cac gen duoc chén vao theo kiéu nay duoc diéu hoa bang cach chuyén
plasmid tai to hgp vao trong thé tiém tan man cam nhiét do cua bacteriophage
A (clts857). Cac té bao sinh trudng t6i pha log mudn & 30°C va sau d6 nang
I&n 40°C d¢ bat hoat gen trc ché (repressor) va mg promoter P,. Gen dugc chén
vao ciing c6 thé dugc didu hoa bing hoat dong cua protein N ¢ nutL va nutR
dé ngan can két thuc o tg.
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Hiéu suét dich ma cia mRNA chiu su chi phéi cua mot vai yéu td:

- Mtic d6 bo sung gitta chudi SD va dau 3” cua 16S rRNA.

- Khoang cach giita chudi SD va codon AUG dé chudi DNA cua
eukaryote dinh vi.

- Nucleotide theo sau AUG anh huong su lién két ribosome.

Pua codon ATG vao trong gen dugc tao dong va duy tri vi tri lién két
ribosome (RBS) ctia vi khuan bang cach diung vector pAS1 (Hinh 7.8).
Vector pAS1 mang promoter P va RBS cua gen cll ctia bacteriophage A,
codon khoi dau ATG duoc dung hop truc tiép véi phan ma hoa dau tan ciing
amino cua gen eukaryote mudn biéu hién. Cach lam nay c6 thé han ché viéc
t6i uu khoang cach giita chudi SD ctia vi khudn va codon khoi ddu ATG cua
gen eukaryote dé c6 duoc su biéu hién hiéu qua cua gen. Poan DNA ¢6 gin
promoter va chudi SD sau d6 duoc bién nap vao cac chung E. coli thich hop.
Sang loc thé bién nap dé thu cac khuan lac c6 mure do phién ma cao.

II1. X4c dinh mrc d§ biéu hién ciia gen dwoe tao dong

N6i chung c6 ba cach thudng duge dung dé danh gia mirc 6 biéu hién
protein ngoai lai cua gen dugc tao dong:

- Pién di polyacrylamide gel dé xac dinh protein c¢é kich thudc thich
hop duoc san xudt & mirc do cao trong cac té bao mang vector biéu hién.
Thong thudng, protein quan tdm c6 thé quan sat bang cach nhudém gel véi
Coomassie Brilliant Blue hodc bang thuéc nhuém bac. Néu khong thay c6
bang protein méi khi ding cac thuéc nhudm nay, thi danh déu sy trao doi
chat v6i 100 uCi cua [3SS]Met hoac [3SS]Cys trén 1 mL dich nuéi cdy trong
5 phut. Pién di SDS-polyacrylamide gel va thuc hién phong xa tur ghi c6 thé
cho phép phat hién protein quan tam.

- Phén tich Western blot bang cach ding cac khang thé lién két dic
hiéu véi protein quan tim di dugc tham tich 1én mang nitrocellulose sau khi
thuc hién dién di SDS-PAGE (xem chuong 2).

- Néu mirc d6 biéu hién thip thi nén dit gen lacZ cing hudng véi gen
duoc biéu hién. Nhu vy, néu su phién mé hodc dich ma han ché biéu hién
ctia gen thi nhimg thay d6i trong hé théng biéu hién c6 thé dugc kiém soat
bang nhitng thay d6i trong hoat tinh cua B-galactosidase.
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1. Western blot

Phan tng lién két khang nguyén-khang thé cé tinh dic hiéu rét cao. Vi
vy, cO thé ap dung phan tng nay dé phat hién su c6 mit va tinh sach
protein. Khang thé (antibody) duoc san xuét khi dua khang nguyén vao tho
va duoc tinh sach tir méau tho sau khi gay nhiém. Nhirng khang thé tao ra
biang céch nay 1a nhiing khang thé da dong (polyclonal antibodies-do céc té
bao lympho khac nhau tiét ra), do d6 ching cé kha ning nhan biét mot sé
khéng nguyén. Nguoc lai, khang thé don dong (monoclonal antibodies) chi
tuong tac véi mot khang nguyén nhat dinh.

Protein gel (dién di SDS)

.

Tham tich protein lén
mang nitrocellulose

;

Khang thé 1 dsc hiéu )kl

Gén khang thé 1 voi
protein khang nguyén

¢

Khang thé 2 c6 danh dau ll
enzyme

Gén khang thé 2 voi
khang thé 1

%

B& sung co chét l

Phat trién mau

D

Hinh 7.9. So d6 k¥ thuit Western blot

Khéang thé dwoc danh diu biang bing enzyme (hoic bing chit phat
huynh quang) dé phat hién protein dic hiéu (thuong dwoc tham tich Ién
mang nitrocellulose sau khi chay dién di SDS-PAGE, va cb dinh ¢ d6) thong
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qua k§y thuat Western blot (hoic immunoblot) (Hinh 7.9). Co ché caa phan
tng lién két khang nguyén-khang thé duoc trinh bay & hinh 7.10. Sau khi
protein trén mang lai gin véi khang thé thi nhat dac higu va tiép dén la
khang thé thir hai c6 danh diu enzyme (alkaline phosphatase, horse-radish
peroxidase...) thi phtc hop ndy s& duoc lién két véi co chat dé tao mau. Su
hién dién cua protein ngoai lai (san pham dich ma cua gen ngoai lai dwoc
chuyén vao té bao vat cha) s& duoc phat hién nhd su xuat hién mau cua phan
ung lai.

Khéng thé 2 (thd/chudt) lién
két alkaline phosphatase

Khang thé 1 (thd/chudt)

Protein khang nguyén

Hinh 7.10. So' d6 mé ta lién két protein (khang nguyén) véi khang thé thi
nhat dic hi¢u va khang thé thir hai co6 danh diu enzyme trong Western blot

Sy phén bé cua protein dic hiéu trong té bao va té chiac mé ciing co
thé phét hién bang ky thuat lai in situ (in situ hybridization) véi nguyén tic
twong tue Western blot. Ngoai ra, khang thé duoc st dung dé tinh sach
protein dic hiéu bang két taia midn dich hoic sic ky ai luc (affinity
chromatography). Khéang thé danh dau duoc ding dé dinh luong khéang
nguyén trong ky thuat xét nghiém hip thu mién dich lién két enzyme
(enzyme-linked immunosorbent assay) goi tat 1a ELISA.

2. ELISA

ELISA 1a mot ky thuat hoa sinh, ciing dua trén phan tGng lién két
khang nguyén-khang thé, dugc dung chii yéu trong mién dich hoc dé phat
hién su c6 mit cia khang thé hoic khang nguyén trong mau. Tuong tu ki
thuat Western blot, trong ELISA ngudi thuong dung hai loai khang thé. Mot
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khang thé dic hiéu véi khang nguyén protein (khang thé thtr nhat). Mot
khang thé khac, phan tung véi cac phic hop khang thé-khang nguyén, duoc
két hop véi enzyme (khang thé thir hai). Khang thé thir hai nho ¢6 lién két
v6i enzyme (nhu tén cia ki thuat xét nghiém) nén cé thé bat mau véi co
chat dé tao ra tin hiéu (Hinh 7.11).

Khang nguyén dugc
gan lén gieng Enzyme
trong phire
hop khang
nguyén-
khang thé
b&t mau véi
co chat

<+--

Khang thé 1

Khang thé 2
lién két enzyme

Dia ELISA (microtiter plate) cé 96 giéng

Hinh 7.11. So' d6 k§y thuiat ELISA
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Do ELISA c6 thé thuc hién dé danh gia su c6 mit cia khang nguyén
hoic khang thé trong miu bang phuong phap quang phd (do do hip thu
quang), cho nén no 1a cong cu hitu ich dé xac dinh nong d6 (dinh luong)
khang nguyén va khang thé.

IV. Ting mirc d§ biéu hién ciia gen dwoc tao dong

Cac muc do biéu hién ciia gen ngoai lai trong E. coli thudng dugc
kiém tra bang thir nghiém chirc ning hodc bang cac xét nghiém mién dich
khac nhau. Tuy nhién, néu cb dat dén murc t6i da su biéu hién cua san pham
gen thi cac phan tich nhu thé 1a phuc tap. Pé khic phuc khé khan nay khi
san phdm gen eukaryote khong dung hop duoc biéu hién nguoi ta di sir
dung phuong phap cho DNA ngoai lai dugc dung hop véi doan tuong ung
cua gen lacZ cho phép gen ngoai lai sao chép lai va dich ma mot cach hiéu
qua. Plasmid duogc dung trong phuong phap nay la pLG mang gen lacZ ma
héa ddu tdn cing carboxyl c6 hoat tinh B-galactosidase. Tuy nhién, p-
galactosidase van chua dugc tong hop do con thiéu promoter va trinh tu SD
& plasmid. Do d6, mot promoter di dong (portable promoter) s& duoc gan
phia truée gen dung hop va diéu chinh su biéu hién & mic do cao protein
dung hop c6 hoat tinh B-galactosidase. Cac plasmid c6 cac doan promoter
dugc dat toi wu c6 thé nhan biét bang cach bién nap vi khuan Lac™ va thu
duogc hoat tinh (3-galactosidase trén céc dia chi thi lactose (lactose indicator).
Céac plasmid nay sau d6 co thé duogc dung dé tai cdu truc gen eukaryote
khong hop nhat ma né duge biéu hién ¢ muc do cao.

Mirc d9 biéu hién thap ctia gen duoc tao dong c6 thé 1a do RNA khong
on dinh, su két thuc chua hoan chinh, sy dich ma khong hiéu qua, hoac
chinh protein khong 6n dinh.

V. Tinh sach protein
1. Thé viii va phirong phdp hoa tan thé vii
1.1. Thé vui

Protein c6 murc d6 biéu hién cao trong E. coli thudng tao ra cac hat
nho khong hoa tan & trong té bao chat (thé vui), co thé quan sat bang kinh
hién nguoc pha va tach khoi dich tan cua té bao sdng bang phwong phap ly
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tam. Céac té bao biéu hién mirc dd cao céc protein ngoai lai dugc co lai
bang ly tdm va ph4 v& bang cac ky thuat co hoc, siéu 4m, hodc dung
lysozyme két hop véi chat tdy. Cac thé vui (inclusion) duoc tao tiéu thé
bang ly tAm va rtra v6i Triston X-100 va EDTA hoic urea.

Pé thu duge chit hoa tan, protein hoat dong, cac thé vui duoc ria
phai hoa tan va sau d6 phai duoc tai cudn xodn. Mdi protein cd thé can
mot phuong phap hoa tan khac nhau va thuong dugc xac dinh theo kinh
nghiém. Céc diéu kién khac nhau (vi du: guanidine HCI [5-8 M], urea [6-8
M], SDS, alkaline pH, hoic acetonitrile/propanol) c6 thé dugc sir dung dé
hoa tan cac thé vui. Trong nhiéu trudng hop, chi can pha lodng don gian
dich chiét hoa tan trong mot dém thich hop 1a du. Néu protein chira cac cau
nbi disulfide, ngudi ta can phai tién hanh oxy hoa va khir glutathione. Mot
d6i khi can bo sung dong dung méi (co-solvent) nhu PEG, hoic cac chat tay
rira nhu Triton X-100, Tween 20 hoac Zwittergent 3-16.

Sau khi hoa tan thanh cong, c6 thé thir nghiém cac phuwong phap tai
cudn xoan khac nhau bao gém su pha loang hodc tham tach. Hiéu suit tao ra
protein hoat dong hodc protein co cac lién két disulfite gibng nhu protein
géc phu thudc vao néng d0, d0 tinh sach va kich thuéc cta chudi
polypeptide; dd pH va cudng luc ion ciia dung mdi; va ty 1€ tai cudn X04n
ctia chiing. Céc nhén té khac bao gom sd lugng ctia cac lién két disulfite va
ban chat ctia chinh protein. Trong mét sb truong hop, céc protein hoa tan cé
thé rat kho tai cudn xoan va ngudi ta thdy rang viéc bo sung chaperonins c6
thé gitp ich cho cic qué trinh ndy. Chaperonins 14 cac protein can dé dam
béo cudn xodn chinh xac cac in vivo protein, véi kha nang thuén lgi cua
chaperonin tai t6 hop chung dugc ding dé xuc tac cho qué trinh tai cudn
xoan chinh x4c ciia cac in vitro protein.

Nguyén nhan tao thanh cac thé vii chua dugc biét ddy du, vi khong
phai tat ca protein biéu hién & mirc d6 cao déu tao thanh thé vui. Té bao vat
chu ciing thé hién mot vai trd quan trong. Cau tric chinh x4c cua protein tai
t6 hop ciing c6 thé anh hudng su tao thanh cac thé viii. Mot nghién ctru duoc
thue hién véi y-interferon ngudi tai to hop da cho thdy chi mot vai thay doi
amino acid ciing c6 thé anh huong dén sy chuyén hoa giira cac biéu hién cta
protein hoa tan va khéng hoa tan trong E. coli.
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1.2. Phuong phéap hoa tan thé vui
1.2.1. Lam tan té bao

Ly tam thu tiéu thé té bao E. coli, tai huyén phu tiéu thé bang
phenylmethylsulfonylfluoride (PMSF) va lysozyme, dat & nhiét d6 phong
(RT) khoang 20 phut (thinh thoang khudy). Sau dé, bd sung deoxycholic
acid, dat & 37°C va khudy cho toi khi dich tan tré nén sén sét, bd sung
DNase I va dé 30 phat ¢ RT.

1.2.2. Tinh sach va rira thé vui

- Phwong phap 1. Ly tam dich tan thu duoc & budc trén, tai huyén
phu tiéu thé bang Triston X-100 va EDTA, giit & RT 5 phit. Ly tam 15 phat
lay tiéu thé va tai huyén phu trong nuédc. Tron dung dich véi dém 2x SDS
gel-loading dye va phan tich bang dién di polyacrylamide gel dé xac dinh
protein quan tam co trong tiéu thé khong.

- Phwong phap 2. Ly tim dich tan, tai huyén phu tiéu thé bang nudc.
Sau d6, ly tAm lai va tai huyén phu tiéu thé trong Tris.HCI c6 bo sung urea.
Ly tdm va tai huyén phu tiéu thé bang nuéc. Tron dung dich voi dém 2x
SDS gel-loading dye va phan tich dién di polyacrylamide gel dé xac dinh
diéu kién rtra thich hop cho protein.

1.2.3. Hoa tan céc thé vui

Treo cac tiéu thé duogc rira trong dém dung ly chira PMSF va urea, dé
1 gio & RT. B6 sung dung dich c6 KH,PO,4, EDTA va NaCl dé 30 phat ¢
RT, duy tri pH 10,7 bang KOH. Diéu chinh pH tdi 8,0 bang HC1 dé 30 min
& RT. Ly tam thu tiéu thé va tai huyén phu bang dém 1x SDS gel-loading
dye. Phan tich dién di dé xac dinh mirc d6 hoa tan.

2. Cac duoi di lyc

Khai niém dudi 4i lyc xudt hién khi thiét ké di truyén voi muc dich
gitp cho su tinh sach protein hodc enzyme hi¢u qua hon. Gen cua protein
quan tim duoc dung hop voi chudi DNA mi héa cho mét sé trinh tir amino
acid s& don gian hoa qué trinh tinh sach protein, bang cach bién ddi cac tinh
chat cta n6 trong mot kiéu c6 thé du doan. Mot trong cac trudng hop dau
tién 1a dung hop di truyén cia mot s6 gdc arginine v4i C-terminus ciia
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urogastrone. Gen nay s& san xudt mot protein lién két manh véi khuon trao
dbdi ion cho cation. Pudi polyarginine sau d6 duogc loai bo bang cach ding
enzyme bat dong carboxypeptidase A.

Séac ky ai lwc

Lién két Rera Loai mubi
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Hinh 7.12. Tinh sach protein dich bing sic ky ai lwe. Cho hdn hop protein tai t6
hop di qua cot sic kY c6 chira mot phdi tir lién két dac hidu voi cac protein mang
mot dudi ai luc (vi du: His, Histidine hodc GST, glutathione-S-transferase). Cac
chat ban s& dugc rira troi khoi cot, va cac protein dugc lién két trén cot sau do sé
dugc rira giai ¢ dang tinh sach. PBudi ai luc cd nhiéu vu diém trong tinh sach
protein. Trong IMAC (immobilized metal ion affinity chromatography), His s& lién
két chon loc cao véi Ni?* hodc cac kim loai chuyén tiép khac dugc bét dong trén
phdi tir, protein c6 gin dudi i luc co thé duge rira giai chon loc bang imidazole.
Protein duogc gén dudi GST lién két véi glutathione nhu mot phéi tr, va duoc rua
giai voi cac dung dich glutathione. Cac protein c6 duodi dung hgp GST mang hoat
tinh enzyme chi cé thé duoc tinh sach dudi cac diéu kién tu nhién. Nguoc lai, cac
protein gén dudi His c6 thé duge tinh sach dudi cac diéu kién ty nhién hodc bién
tinh.
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Hinh 7.13. Phan tich SDS-PAGE va nhudm bing Coomassie Blue cic sén
pham protein sau khi tinh sach bing sic ky 4i lwe. 1: Chuan khéi lwong phan tir
clia protein. 2: Protein hoa tan tong sb. 3: Protein dung hop (protein dich va GST)
dugc rira giai khoi cot glutathione sepharose. 4: Protein dung hop dugc cit bang
PresCission Protease cho ra 2 bang 1a GST va protein dich. 5: Protein dich da dugc
tinh sach sau khi cho di qua IMAC.

Kho khin chi yéu & cac dung hop 4i luc dé tinh sach protein 1 phai
loai bo thanh cong dudi 4i luc va cac tac nhan dugc sir dung. Van dé nay co
thé duoc giai quyét timg phan bang su bién nap di truyén cac diém dic hiéu
cao cho protease hoac cho sy cit bo cac lién két acid khong bén & chd ndi
clia protein tai to hop va dudi 4i lyc. Nhidu phuwong phap phéan cat da duoc
goi . Str dung cac protease dic hiéu 1a thich hop hon ca, boi vi ¢6 thé tng
dung trong céac diéu kién “nhe nhang”, chu yéu la thrombin, enterokinase va
Factor X,. Tat ca nhitng protein nay hoat dong & 37°C va c6 thé phan cit ¢
cac vi tri bén trong protein quan tam, hoac do mét tinh dac hiéu hoac tur su
nhiém ban cac protease. Cudi cing, cac budc sic ky tiép theo s& dugc yéu
cau dé loai bo dudi ai lyc dugc phan cit va protease.

Trong su phat trién gan day cia linh vuc ndy, nguoi ta di sir dung
dang tai t6 hop cua protease 3C tir rhinovirus cua ngudi. Protease ndy co
kich thudc nhoé (20 kDa) va c6 mot tinh dic hiéu rt han ché. N6 dugc biéu
hién nhu 1a mét protein tai t6 hop dwoc dung hop voi glutathione-S-
transferase. Diéu nay c6 mdt vai uu diém, ban than protease co thé duoc tinh
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sach bang sic ky ai lyc trén glutathione-Sepharose. Néu protein dich duoc
biéu hién nhu 1a mot su dung hop vé6i glutathione-S-transferase thi nd c6 thé
duogc tinh sach trén ¢t glutathione-Sepharose. Sau khi xir 1y véi protease,
protein dich c6 thé duwoc phan tach khoi dudi glutathione-S-transferase va
protease bang cach chuyén qua cot glutathione-Sepharose thi hai.

Mot cach khac, phan Gng phin cit co thé dugc dit trén cot
glutathione-Sepharose thtr nhat bang cach bo sung protease vao dém cua cot,
vi thé tranh duoc su can thiét cho mot cot tha hai. Protease nay co san &
dang thuong mai dudi tén PreCission Protease do Amersham Pharmacia
Biotech san xuat (Hinh 7.12 va 7.13).
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