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nghiém quy bau cho t6i trong sudt qua trinh thuc tap tot nghiép.
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TOM TAT KHOA LUAN

HOANG DUC CHIEN, Pai Hoc Néng Lam TP. H6 Chi Minh, thang 8/2006, “TONG
HOP VA TAO DONG PHAN TU GEN INTERFERON ALPHA 2A ”.

Hudng dan khoa hoc:

ThS. Tran Quynh Hoa

Pé tai dugc tién hanh tir ngay 06-02-2006 dén ngay 31-07-2005 tai phong thi
nghiém sinh hoc phan tir ciia cong ty NTL Biotech.

O nudc ta hién nay viéc str dung interferon trong chita tri cac bénh nhu ung thu,
cac bénh do virus gay ra da pho bién. Nhung nhiing interferon nay cha yéu duogc san
Xuat & nude ngoai véi gia rat cao. Do d6 chung toi thue hién tong hop va tao dong gen
interferon alpha 2a.

Két qua dat dugc nhu sau:

e Tong hop duogc gen interferon alpha 2a.
e Bién nap duoc gen nay vao vi khuan E. coli Top10 F’.
e Kiém tra dugc doan gen chén bing ki thuat PCR, enzyme cit va dién di.

e Dua mau giai trinh ty va xac dinh dung trinh tu doan gen.



CHUONG TRANG
| o3 I V14 02 DU OO PP RPPRPPOTRTOT ii
TOM AL KNO TUAN 1.ttt ettt ettt ettt eten e et et et et eneeeeeeeeeeeens iv
A LT 1 TP RTPPPP \Y;
Danh SACh CAC CHT VIt T ......ov.veevieeeeeeeceeseeee ettt viii
Danh SACh CAC hINN......eiiiiiiiiiic e IX
PHAN L GIOL THIEU ..ottt ettt ee et en ettt es s et en e e s 1
L1 DAL VAN G oot 1
1.2, MUC GHCR = YEU CAU ..vovvveveeeeeesteee sttt 1
121 MUC QICH....ciiiiii e 1
1.2.2. YBU CAU.vvvevirirrisesseis bbb 1
PHAN II. TONG QUAN TAILIEU ...coooioieeeeeeeeeeeee et 2
2.1, SO TUQC V& INETTETON ..ot e e et ee e et e e e e en e eeesen s e e ees e e neeeees 2
2.1.1. Pic diém chung ctia interferon........co.co.evrvrrvereeeeereseeseeseeeeseeseesee s, 2
2.1.2. Dic diém interferon alpha 28 .........c.c.oveeveeeivereereeiesssesssessesessesesssseseenen, 3
2.1.3. Tinh hinh nghi€n ClU .....c.coooiiiiiii 3
2.2. K¥ thudt PCR (polymerase chain reaction) ..........cccvvvveenenniennennienieneese e 3
2.2.1. Gidi thidu vé phan g PCR ........ccocvveeeveiiesieeesceieessessss s sesiess s, 3
2.2.2. M6t 86 yéu t6 tham gia vao phan tng PCR ........cccovvveveveeirceieersiessennens 4
2.2.2.1. Enzyme DNA POIYMEIASE ........ocoieeiieiiie e see e 4
2.2.2.2. Cac nucleotide tyr do (ANTPS) .ccvvieiiiiiieie e 4
2.2.2.3. Primer va nhi€t d0 1ai.........cccoociiiiiiiii e 5
2.2.2.4. DNA KNUON.....ueiiitiiiiie ettt sree e ssee e stee e e snaeesnee e 5
2.2.2.5. DUng dich A€m.......ccceiiiiiiiiii 5
2.2.2.6. S6 Chu Ky Phan TNg ........cvevcereeeceeseseieeecee e 6
2.2.2.7. Nhi€t dQ VA PH ..oooiiiiii i 6
2.2.3. TONG NOP EM.evrrerreeereeieieieeeeeeeeese e es et ten e s en s s s 6
2.2.4.Ung dung clia PCR ......c.oooviviiieeieeeeeee et 6

MUC LUC

vi



2.3. Ky thudt dién di DNA........cooiiiii s 7

2.4. Hi¢n tuong bién nap ¢ vi KIUALL 11ttt 7
2.4.1. Hién tuong bién 11721 o PRSP UUROTRRRIN 7
2.4.2. VVECLOr — CONE CU DIEN NAP ... 7

2.4.2. 1. PIaSMIT ... 8
2.4.2.2. PRAJE ...t 9
2.4.3. Bién nap nhan tao ¢ vi KRUAD ¢t 10
2.4.3.1. Chuan bi té bA0 KNA NAP .....vvveevrerceereieee e 10
2.4.3.2. Chon loc té bao vi khuan da dugc bin nap .....c.cocvveeevveeeeeeeeeennnns 10
244, Vai tro UNG AUNG......ccviiiiiiiiiiiie et 13

2.5. Tach chiét DNA Plasmid.........cccovevieerreireriressisissssessssessesessessssssessssensssesssssesnes 13

2.6. Mot s6 enzyme sir dung trong bien Nap..........ccoceeveeveevereveerieeeessessssessessessesenens 13
2.6.1. ENZYME Cat IGT NAN ..ot 13
2.6.2. ENZYME NO8.vviivieieeeeeeeee ettt en sttt 15

2.7. NUYEN tAC AOC NN U 1.vvvvivereeeeeeeeseesee ettt es s 15
2.7.1. Phuong phap doc trinh tur cia Sanger ... 15
2.7.2. Giai ma trinh tu béng hé théng 100 004 (0] § VSRRSO 15

PHAN 1. VAT LIEU VA PHUONG PHAP .....ooooooeeoeeeeeeeeeeeeeeeeeeeee e 16

3.1. Thoi gian va dia diém thue hien d& tai ......co.ovvvvveeeeeeeeeee s 16

Be2. VAL TICU 1ottt ettt ne e e nn e nn e re s 16
3.2.1. Vat liéu 1am thi nghi€m .......ccooeiiiiiiiii s 16

3.2.1.1. Sau doan oligonucleotide va hai primer.........ccoccevveevieenieieenieneenens 16
3.2.1.2. Vi Khudn E. COli TOPI0 F”...ooveveeeeeeeeeeeeeeeeee e 17
3.2.1.3. PIasmid PGEM-T.......ccoieiie et 17
3.2.2. Dung cu thi NZhICM .....ooouviiiiiiiic s 17
3.2.3. Thibt Di MAY MOC ....ervveieeeeeeeeeeeeeeee et eer st 18
3.2.4. HOA ChAL ST AUNG ..ot 18

3.3. Phuong phap nghi€n CUU........cccooviiiiiiiii e 19

3.3.1. Tong hop gen IFN-a2a bang PCR va chay dién di kiém tra..................... 19
3.3.1.1. TONG hOP AOAN GEM ..o 19
3.3.1.2. Chay dién di KiEm tra .....c..cc.ccverurreeeeerereseeseeeeeeeesese e 20

3.3.2. Tinh sach DNA ttr gel va thuc hién phan ing A-Tailing cho doan DNA...20

vii



3.3.3. Thuc hién phan tng néi DNA di duoc A-Tailing vao plasmid pGEM-T .21

3.3.4. Chuan bi té bao kha nap va thyc hién phan ing bién nap..........c..ccceeue.... 22
3.3.5. Chon loc khuén lac mong ITUOIL e+ttt ettt ee e eeeeenes 23
3.3.6. Quy trinh tAch plasmid ........ccoooviiiiiiiiii 23
3.3.7. Chay PCR KIi8IM tra........eiverrreeieeieeeiieesseeesessss s ssses st 23
3.3.8. Thuc hién phan tng cit plasmid bing enzyme cit gidi han .........co.cc........ 24
PHAN IV. KET QUA VA THAO LUAN ..ottt e, 25
4.1. Phan ing t0ng NOP IEN-028 .......covieeeieeieeeeeeeeeee e esis s st es s sen s 25
4.2. Tao dong phan th IFN-02a ........cccoiiiiiiiiie e 26
4.2.1. KEt QUA DICN NAP «.vocvoeeveeeseeeeee ettt sse s sn st s s eenee s 26
4.2.2. TACh PIASIMIM ....veeiiiecee e 26

4.3, KEE QUA KIBIM I8 ..ottt ettt 27
4.3.1. KIEM TrA PCR ...oooioiiniiiieiseeseeseese sttt ssssssnsens 27
4.3.2. Cat bang enzyme Cat GiGi NAN.........cccovevereeveereeeieese s, 28

4.4, K&t QUA GIAT NN T ...evveeeeece sttt 28
Phan V. KET LUAN VA DE NGHI ...oovoeieeieeeeeeeeetete ettt en e 30
T R S VOSSO 30
S 5 T V=1 1 RO OO 30
TAT LIEU THAM KHAO ..ottt ettt en st st s enne e 31
PHU LUC oot eeee e eee et s s s e e s s e s s eeessess s assaseeseseseseessaseeseeeeseseend 33

viil



DANH SACH CAC CHU VIET TAT

bp base pair

CAP catabolyte gen activator protein
CRP CAMP recepter protein

DNA deoxyribonucleic acid

dNTP 3’-deoxynucleotide-5’-triphosphate
dATP 3’-deoxyadenine-5’-triphosphate
dCTP 3’-deoxycytosine-5’-triphosphate
dGTP 3’-deoxyguanine-5’-triphosphate.
dTTP 3’-deoxythyamine-5’-triphosphate
ddNTP dideoxynucleotide

EDTA ethylene diamin tetracetic acid

E. coli Escherichia coli

IFN interferon

IFN-02a interferon alpha 2a

IPTG isopropyl-p-D-thiogalactoside

kb kilobase

ng nanogram

NST nhiém sic thé

MCS multiple cloning site

MRNA messenger ribonucleic acid

ug microgram

oD optical density

PCR polymerase chain reaction

RNA ribonucleic acid

SDS sodium dodecyl sulfat

TAE tricacetic ethylene diamine tetra acetate
Taq thermus aquaticus

TE tris ethylene diamine tetra acetate.

X-gal 5-bromo-4 chloro-3 indolyl-B-D galactopyranoside

X
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PHAN I. MO DAU

1.1. PAT VAN PE

Khi x3 hoi cang phat trién, doi sdng con ngudi duoc ning cao, tuy nhién xu hudng
mic cac bénh nguy hiém ciing ngdy mot gia ting nhu: ung thu, cac bénh truyén nhiém,
cac bénh do vi khuén, virus gayra .... O céc nudc phat trién viéc chita trj bénh duogc
nghién ctru rit nhidu va giup ich trong qua trinh diéu tri cling nhu han ché duoc nhimng
bénh nay.

Ngay nay, cung v&i su phat trién khong ngimg cia sinh hoc phan ti, di truyén, ...
d3 c6 nhitng déng gop rat hiru ich cho viéc chan doan ciing nhu chira tri, san xuat
thudc chita bénh, protein tai to hop bang cong nghé sinh hoc ¢ thé cung cap day du
luong thudc can thiét, vi du: insulin chira bénh tiéu duong.

Tu 14au interferon duoc biét dén nhu mét chat co kha nang chita bénh ung thu,
tham gia vao dap tmg mién dich khong dic hiéu. Muén c6 duoc mot luong interferon
da dé cung cap cho viéce diéu tri, sir dung k¥ thuat tai t6 hop 1a huéng phat trién dugc
mong doi. Trong sd d6 interferon alpha 2a (IFN-02a) dugc biét nhu khang virus, diéu
hoa mién dich va han ché dugec mot sd bénh ung thu. Cac nghién cuu vé interferon &
Viét Nam con rat nhiéu han ché, trong diéu tri bénh chu yéu van str dung interferon
nhap tr nudc ngoai gia thanh rat cao so véi mic séng cla ngudi dan. Vi nhitng 1y do
d6 chung t6i quyét dinh thuc hién dé tai nay: “Tong hop va tao dong phan tir gen
interferon alpha 2a”.

1.2. MUC TIEU VA YEU CAU
1.2.1. Muc tiéu
Téng hop va tao dong duoc doan gen IFN-02a nhim cung cip vat liéu di truyén
cho cac nghién ctru va trng dung khéc.
1.2.2. Yéu ciu
Téng hop duoc doan gen IFN-02a bang ki thuat PCR.
Tao dong duoc doan gen IFN-02a: gan gen IFN-02a vao vector pGEM-T sau d6

chuyén vao vi khuén E. coli.



PHAN II. TONG QUAN TAI LIEU

2.1. SO LUQC VE INTERFERON
2.1.1. Pic diém chung caa interferon
Vao nam 1957, Isaacs va Lindenmann da phat hién ra interferon trong khi nghién
ctru cac chét ¢ hoat tinh ngan can su nhan 1én cua cac si€u vi & cac té bao mdoi bi
nhiém. Ngay nay ngudi ta da biét interferon 1a mét gia dinh c6 nhiéu loai phan tir khac
nhau khong nhiing c6 tdc dung ngédn can sy nhan 1én cla céc si€u vi ma con ngin can

su tdng sinh ciia mot soO té bao (k€ ca té bao ung thu) va di€u bién dap tng mién dich.

Standard-Interferon

Hinh 2.1: CAu triic 3D cia interferon

Cin cr vao cic dic diém tong quat ngudi ta chia interferon lam 2 loai 14 interferon
type I va interferon type II. Interferon type I chu yéu c6 hoat tinh chéng siéu vi, hiu
hét t& bao déu c6 thé san xuat ra interferon type I khi bi nhiém béi siéu vi, vi khuan
hay cac nguyén sinh dong vat. Interferon type I c6 hai dang chinh 1a IFN a va IFN p.

- IFN « 1a nhém IFN duogc tiét chii yéu tir bach cau, téi thiéu c6 khoang 14
loai thudc nhom nay, chiing ¢6 cau tric cta chudi acid amin tuong dong véi nhau dén
90 %. IFN a trong diéu tri nhiém siéu vi viém gan B va C c6 thé ngin can duoc tinh
trang tang sinh cuda siéu vi va sy tién trién cta bénh khoang 40 %. Mot sb6 bénh ung thu

nhu ung thu t& bao hic t6, ung thu xwong, ung thu twong bao... ciing di duoc thir
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nghiém 1am sang diéu tri v6i interferon don thuan hoic phdi hop cing véi cac chit
khac.
- IFN B duoc tiét chu yéu tir nguyén bao soi.

IFN type II hay con duoc goi 1a IFN mién dich (IFN y) cha yéu c6 hoat tinh bién
diéu mién dich. Gan ddy mét s6 thir nghiém st dung IFN v trong viéc han ché dap ung
mién dich dich thé va ting cudong dap tmg mién dich t& bao di dwoc nghién ciru
(Pham Hoang Phiét, 1999).

2.1.2. Pic diém IFN-a2a
IFN-02a 14 mot thanh vién trong ho protein interferon véi nhitng dac diém nhu
khang virus, diéu hoa mién dich va c6 kha ning chéng lai bénh ung thu. IFN-a2a 1a
mot protein bao gdm 165 amino acid do mot gen nam trén NST s6 9 & ngudi tong hop.
2.1.3. Tinh hinh nghién ciru

Cung véi sy phat trién cta sinh hoc phan tir va nhitng k¥ thuat méi nhitng nghién
ctru vé interferon ngay cang nhiéu hon. Sy biéu hién va chic ning cua interferon ciing
dugc biét dén nhiéu hon.

Reynolds, Premkumar va Pitha (1975) dd chuyén gen interferon vao té& bao
eukaryote nhu Xenopus oocytes, dong thoi biéu hién va xac dinh dugc protein
interferon bang hoat dong khang virus cta chiing trong nudi ciy té bao.

Goeddel va cong su (1980) da san xuét duge IFN-a2a 1an dau tién béng E. coli tai

t6 hop nhung & mirc do biéu hién thap.

Interferon da dugc nghién ctru & mic do diéu tri 1am sang ¢ mQt s6 bénh nhu:
viém gan siéu vi B, viém gan siéu vi C, ung thu té bao hic td, ung thu té bao so cip
(Spiegel, 1986; Scott M. Lippman va cong su, 1992; Eric Dieperink va cdng su, 2000).

Tuy vay viéc nghién ctru vé€ interferon ¢ nudc ta van con khiém ton.

2.2. KY THUAT PCR (POLYMERASE CHAIN REACTON)

2.2.1. Giéi thi¢u vé phan img PCR

K¥ thuat PCR dugc mo ta bo1 Mulis va cong sy (1985) 1a k¥ thuat cho phép lam
tang bdi mot doan DNA can duogc nghién ctru. Khac véi sy tang bdi DNA qua sy tao
dong nho vi khuan, PCR dugc thuc hién in vitro theo con dudng enzyme. Theo ly
thuyét, phuong phap niy co ba acid nucleic: mét DNA day d6i can dugc khuéch dai,

hai soi dong vai trd moi (primer) véi kich thude rat ngin chay theo chiéu thuan va
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nghich trén DNA nén, thém vao 1a DNA polymerase, dNTPs va mdt mubdi Mg
(M.J. McPherson va S.G. Moller, 2000).
Phéan tmg PCR gdm céc budc chi yéu sau:
- Bu6c 1: Tao day don DNA nho hién tuong bién chit (denature) thudng &
nhiét 46 94 — 95°C
- Bude 2: Giai doan bt cap gitra primer va mach khuon, nhi¢t d bét cap tuy
thudc vao trinh ty cua primer, thong thudong khoang 40 — 60°C.

- Budc 3: Giai doan kéo dai téng hop ban sao DNA dugc thuc hién & 72°C.

chulg 1 chuly 2
o - |
Nhigt oA —"— |
dd | I |'_'/\'_— |
950 : ! | !
grl ok B

chu lgrn

550C 4

L

Thi glan
Hinh 2.2: Cac chu ky phan irng PCR

2.2.2. Mot s0 yéu td tham gia vao phan ing PCR
2.2.2.1. Enzyme DNA polymerase
Enzyme duoc sir dung dau tién 1a doan Klenow ctia DNA polymerase I.. Pay 1a
enzyme khong chiu nhiét nén thao tac phirc tap va hiéu qua thap. Phuong phap PCR
trd nén thuan lgi hon véi vi¢e phat hién ra enzyme DNA polymerase chiu nhiét dugc
tach tir vi khudn Thermus aquaticus hién dién trong sudi nudc néng, viét tit 1a Taq
polymerase, enzyme nay c6 tinh chiu nhiét rit cao, nd chiu dugc nhiét do bién tinh
DNA khoiang 94°C. Nhiét do tdi wu cho sy hoat dong cua Taq polymerase la
70 — 72°C. Trong phan tmg PCR néu ndng d6 enzyme nay qué thap khong du luong
enzyme xuc tac cho phan tng thi s& tao ra san pham khong mong mudn.
2.2.2.2. Cac nucleotide tw do (ANTPs)
dNTP — deoxyribonucleotide-5-triphosphate. Py 1a hon hop 4 loai nucleotide
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dATP, dTTP, dGTP va dCTP 1am nguyén liéu cho phan ng tong hop mach DNA
m&i. Mdi loai NTP thudng duge sir dung voi nong do tir 20 — 200 pM. Néng d6 cao
hon s& dan dén viéc tao ra cac san phim khoéng mong mudén. Sy mét can bang trong
thanh phan cac nucleotide s& lam phat sinh cac 15i sao chép cua Taq polymerase.
2.2.2.3. Primer va nhiét d¢ lai
Primer 1a cac doan oligonucleotide mach don c6 trinh tu bo sung véi trinh ty cia
hai dau soi khuén dé khéi dau qua trinh tong hop DNA. Chiéu dai ciia mdi thuong tir
10 — 35 nucleotide. Primer 13 yéu t6 quan trong anh hudng t6i tinh ddc hiéu va tinh
hiéu qua cta phan tng khuéch dai. Trinh ty cia primer thudng duoc chon sao cho
khong c6 su bat cip bo sung gitta primer xudi va primer nguoc, khong c6 nhiing ciu
tric “kep toc” do su bét cip bd sung trong mdi primer va Ty, cta 2 primer phai khong
qua cach biét nhau. Ngoai ra, thanh phan nucleotide ciia primer phai cin bang tranh
1ap lai nhiéu 1an cac cap GC. Primer dugc chon phai dac trung cho trinh ty DNA can
khuéch dai, khong tring véi cac trinh ty trén gen. Trinh tu nam giita hai primer khong
qua 1én, phan tng PCR sé& t6i wu trén nhitng trinh ty nho hon 1 kb (HO Huynh Thuy
Duong, 1998).
2.2.2.4. DNA khuén
Két qua phan Gmg PCR phu thudc rat 16n vao d6 tinh sach ciing nhu lwong DNA
mau. Tuy nhién, c¢6 nhiéu nghién ctru cho thiy PCR van tét trén DNA thu nhén truc
tiép tr dich chiét té bao, cac vét mau.... Luong DNA mau thuong duogc st dung 1a
100 ng. Lugng miu pht hop c6 tac dung han ché sy khuéch dai tao cac san pham
khong mong mudn (H6 Huynh Thuy Duong, 1998).
2.2.2.5. Dung dich dém
Thanh phin quan trong nhét trong dung dich dém la Mg®". N6 rat can thiét cho
qua trinh lién két cac ANTP, xuc tac cho hau hét cic enzyme DNA polymerase. Nong
d6 t6i wu cia Mg 1a 1,5 mM. Nong d6 Mg®* qua thép (< 0,5 mM) s& lam giam phan
tng kéo dai mach DNA do hoat dong cia Taq polymerase bi (rc ché. Nong do Mg®*
qua cao tuy 6n dinh mach kép DNA nhung lai han ché su bién tinh hoan toan san
phim trong mdi chu ky dan dén giam san pham cudi cing. Qua thira Mg®* dan dén sy
bat cip sai gira primer va khuon, két qua 13 tao ra nhiéu san pham khong dic hiéu

(Huynh Thuy H6 Duong, 1998).



2.2.2.6. S6 chu ky phan {ing

S6 luong chu ky phan tng PCR trong thyc té thuong khong vuot qua 40 chu ky.
Sb chu ky tuy thudc vao luong DNA miu ban dau. Néu sé chu ky it thi luong DNA
thu duogc it. Néu s chu ky qua nhiéu thi hiéu suét cia PCR giam do can kiét nff)ng do
cac thanh phan tham gia va sy mét moi ctia cac enzyme.

2.2.2.7. Nhiét do va pH

Nhi¢t d§ c6 anh hudng manh dén do chuyén bi€t va nang suét cla san phém PCR.
Nhiét do bién tinh khoang 94 — 95°C néu vuot qua s€ lam mét hoat tinh cta enzyme
DNA polymerase. Pé kéo dai chudi ngudi ta sir dung nhiét do 72°C 1a nhiét 46 tdi uu
cho enzyme DNA polymerase. Nhiét do khé xac dinh nhét 13 nhiét d6 bat cap gitra
primer va mach khuén. Nhiét d§ dugc xac dinh tuy thude vao trinh tu primer.

Hau hét cac enzyme, mau DNA dugc dém trong moi trudng tdi wu pH = 8. O pH
nay DNA rat 6n dinh. Trong méi truong acid cac bazo purin rat dé bi tach khoi soi
DNA, cau ndi phosphodiester bj pha v&. Tuy nhién theo chu ky nhiét d6 phan tng
PCR thi pH c6 thé doi tir 6,8 — 7,8.

2.2.3. Téng hop gen

Nguyén tic: sir dung nhitng doan oligonucleotide dugc thiét ké sao cho c6 thé gbi
1én nhau theo nguyén tic bo sung. Nhitng doan oligonucleotide nay s& c6 khoang 15 —
25 nucleotide bét cip voi nhau sau khi tac dong nhiét va kéo dai ¢ dau 3’ ctia mdi soi.
Nhitng doan oligonucleotide nay s€ dugc tron lai véi nhau va G & nhiét do khoang
72°C @é chung bét cap voi nhau, sau d6 chay PCR dé tong hop doan gen hoan chinh
(M.J. McPherson va S.G. Moller, 2000).

2.2.4. Ung dung ciia phan g PCR

Ké tir khi ra doi, phuong phap PCR anh hudng sau sac tdi cac nghién ctru vé sinh
hoc phan tir. Cac g dung tiéu biéu ciia PCR bao gom:

- Trong ndng nghiép: xac dinh tinh da dang sinh hoc, dung trong chon gidng
va xac dinh yéu to gay bénh...

- Trong thyc pham: sir dung dé xem thuc pham c6 sir dung san pham chuyén
gen hay khong, x4c dinh nguyén nhan giy bénh trong mau thyc pham 1a do virus hay
vi khuan.

- PCR con dugc st dung dé nhan nhanh nhimg doan gen quy hiém va con

dugc sir dung trong tong hop gen.
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- Gan day nhit 1a sy dong gop thiét thuc cua ky thuat PCR trong viéc giai
ma by gen nguoi.
2.3. KY THUAT PIEN DI DNA

K¥ thuat dién di 1a k¥ thuat cho phép xac dinh kich thuéc doan DNA. DNA s¢
duoc di qua chit nén duoc goi la gel trong mdt dién truong. DNA tich dién am cho
nén trong dién di mau dugc cho vao nhitng giéng gan cuc dién am va DNA s& di
chuyén vé phia cuc duong. Su di chuyén ty 1& nghich vdi kich thudc phan tir, nhiing
phan tir cang nho di chuyén cang nhanh va nguoc lai.

Trong dién di nguoi ta thuong su dung gel lam to cac vat liu: agarose,
acrylamide... Agarose la mot trong cac dang cua polysaccharide, chung s€ tao thanh
hat sau khi tan & nhiét d§ cao. Khi ngudi lai nhitng hat agarose nay s€ két tu lai véi
nhau. Giira nhitng hat nhu vdy c¢6 nhirng 18 rat nhé. Kich thudc cia nhitng 16 nay ¢
thé xé dich chat it tuy theo ndng do cia agarose. Khi DNA di chuyén qua cac 16 cua
agarose, sy co xat gilra hat agarose va phan tir DNA tao ra luc khang lam ngan can sy
dich chuyén nay ctia DNA.

Sau khi dién di trén gel, cac doan DNA dugc phéan ra tuy theo trong lugng phan
tr. Nguoi ta ¢6 thé quan sat ching bang mat, nhd ky thuat nhuém mau DNA véi
ethidium bromide va chiéu dudi tia cuc tim.

2.4. HIEN TUQNG BIEN NAP O VI KHUAN
2.4.1. Hién twong bién nap

Hién tuong bién nap da dugc chirng minh lan dau tién nam 1928 trén vi khuin
streptococcus pneumoniae boi Fred Griffiths va dén ndm 1944 da duoc kiém ching lai
bai Avery va cong su. Chung vi khuan ma Griffiths va Avery st dung & trang thai kha
nap ty nhién nén c6 kha nang hap thu DNA c6 san trong mdi truong song. Do 1a cac
DNA c6 ngudn gdc tir cac té bao chét hay céac té bao bi phan huy. Két qua thu duoc 1a
vi khuan thé hién mot vai tinh trang méi, 6n dinh va c6 kha ning di truyén.

Trang thai kha nap ty nhién xuat hién & mot vai loai vi khuan khi ma néng do chat
dinh dudng va ham lugng oxy trong méi trudng giam xudng thap. Thuc té khi nghién
ctru bién nap phai tién hanh xir 1y té bao dé ching & trang thai kha nap, c6 kha ning
héap thu DNA.

2.4.2. VVector — cong cu bién nap

Vector 1a vat liéu quan trong trong cac thi nghiém bién nap DNA va gen cloning.
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Vector dugc chon phai c6 kha ning mang mot hodc nhiéu gen vao té bao chi va can c6
céc tiéu chuan sau:
- C6 kha ning tu sao chép doc 1ap khong phu thude vao té bao chi.
- Mang nhirng gen chon loc dé d& dang phat hién vi khuén c6 chira chung.
- Mang nhiing vi tri duy nhat cia mot s6 enzyme cat gidi han.
- C6 chtra promoter thich hop cho viéc biéu hién gen cua té bao chu.
Hai dang vector thuong st dung la plasmid va phage:
2.4.2.1. Plasmid
Plasmid duoc dung phd bién va thuc hién trong cac phong thi nghiém vé sinh hoc
phan tir. Trong tu nhién plasmid c6 nhiéu dang c6 kich thudc khac nhau tir vai ngan
cap base tdi vai tram kilobase. Thuong céc plasmid dung trong cloning c6 kich thudc
tir 2 — 5 kb. Plasmid c6 cac tinh chét sau:
- Plasmid 1a phan tir DNA vong, xoan d6i doc 1ap véi té bao vi khuan.
- Chiing ¢6 kha ning mang mét hodc nhiéu gen, thuong 1a gen c6 ich cho vi
khuan nhu ampicillin giup cho vi khuan ton tai trén moi trudng c6 khang sinh nay. Va
day cling dugc xem nhu mot d4u hiéu dé chon loc hay dac diém x4c nhan sy hién dién

cua gen ngoai lai

Region

into which Plasmid
DNA can cloning vector
be inserted

Hinh 2.3: M6 hinh plasmid st dung cho cloning
(Nguon tai liéu T.A. Brown, 1997)
Céu tric cia plasmid bao gdm ving ori gifip qua trinh nhan nhanh vé s6 lugng
nhung khéng phu thudc vao nhiém sic thé cua vi khuan chi. Nhing plasmid nhé c6

thé sir dung DNA cua t€ bao ki cht cho viéc nhan ban cua no, nhung doi véi plasmid
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16n ching mang nhitng gen ma hda chuyén biét gitip cho qua trinh tai ban ctia chinh
n6. Tuy nhién mot vai plasmid gin vao nhiém sic thé cua vi khuan vi vay s lugng
plasmid dugc nhin 1én cung véi sy phan chia té bao vi khuan. Nhimg plasmid hop
nhat goi 13 episome thudng 6n dinh qua nhiéu chu ky phén chia té bao, nhung trong
mot giai doan ndao d6 plasmid ciing c6 thé & dang tu do. Phan loai plasmid dua vao
dac tinh co ban ma hoa bdi gen ctia n6. Puogc chia lam 5 loai:

- Fertility plasmid chi mang tra gen c6 kha nang chuyén vi va tiép hop.

- R plasmid (resistance) mang gen ma hoa cac hop chat khang lai chat khang
sinh gitip t& bao chu ton tai trong moi trudng sdng.

- Col plasmid tao ra colycin gay chét vi khuan khéc.

- Degradative plasmid giup ki chil tao cac chét sinh hoc c6 tinh chat dic biét
trong diéu nao d6 nhu toluen, acid salycylyc.

- Virulence plasmid x4c dinh kha nang gay bénh cia vi khuan chi (Nguyén
Thi Lang va Bui Chi Buu, 2005).

2.4.2.2 Phage
Phages hay bacteriophages xem nhu phd bién tiém vao vi khuan, giéng nhu tat ca

virus, phage 1a ciu triic don gian bao gdm phan dau mang nhiéu phan tr DNA chtra
nhiéu gen, phan dudi xung quanh 1a 16p boc tao thanh khéi phan tir protein. Khi tin
cong DNA cua phage duogc truyén vao té bao chii va & d6 né trai qua qué trinh nhan
nhanh vé s6 luong, nguoi ta loi dung dic tinh nay dé thiét ké cac vector mang DNA

vao té bao.

(g‘h
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Hinh 2.4: Ciu triic ciia phage T4
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2.4.3. Bién nap nhan tao & E. coli

Bién nap nhan tao & E. coli 13 viéc dua mot doan DNA vao té bao chu E. coli
nhdm nhan nhanh s lrong ban sao, phuc vu cho muc dich nghién ctru khac. E. coli 1a
té bao chi dugc st dung rong rii vi ¢ ciu tric don gian va cac thong tin di truyén
duogc biét tudng tan nén dé phat hién ra doan gen dugc chén. Céc té bao E. coli c6 kha
ning hd trg cho su sao chép plasmid DNA va chon loc cac DNA plasmid tai t6 hop
thong qua gen khang sinh hay cac phurc hop mau véi X-gal.

2.4.3.1. Chuén bi té bao kha nap

Trong phong thi nghiém nham ting cudng kha ning bién nap ngudi ta thuong xu
1y té bao, té bao dugc xir Iy goi 1a té bao kha nap. Nguoi ta thuong st dung phuong
phap hoa hoc hoac vat 1y:

Phuong phap hoa hoc: La phuong phap sir dung hoa chat dé xu 1y té bao c6 thé
két hop voi nhiét do. Phuong phap nay thuc hién lau, hé sd bién nap cua té bao thip
nhung don gidn va dé thuc hién.

Phuong phap vat 1y: La phuong phap st dung di¢n truong manh trong thoi gian
ngén lam tam thoi mat tinh 6n dinh cua mang té bao. Té bao duogc cho vao cuvette
cung voi DNA, cho xung dién qua cuvette. Khi xung di¢n di qua, dién truong tao
thanh céc 16 trén mang té bao. Trong thoi gian nay, mang té bao c6 kha ning tham cao
d6i v6i cac phan tir hién dién trong mdi truong xung quanh, nhd d6 DNA c6 thé dugc
chuyén vao té bao. Khi xung dién tat cac 16 trén mang té bao dong lai, giit cic DNA
bén trong té bao. Uu diém cua phuong phap nay 13 d& thuc hién, thoi gian ngin, khong
ddc hai, hiéu qua cao, co thé ap dung cho nhiéu loai té bao.

2.4.3.2. Chon loc té bao vi khuin da dwoc bién nap

Sw diéu hoa operon lac & E. coli

Trong trudng hop cé glucose, E. coli ting truong nhanh chong. Néu thay glucose
bang lactose (B—galactisido—glucose), E. coli ngimg ting truong va hoi phuc sau do
nho tong hop duogc 3 enzyme:

- Permerase kich thich sy thAm lactose
- Acetylase (vai tro chua rd)
- B—galactosidase xuc tac sy thuy giai lactose thanh galactose va glucose
Ba enzyme nay chi duoc tong hop khi can dé phong thich glucose tir lactose,

chung dugc cam ng bdi lactose. Jacobs va Monod (1961) gidi thich sy cdm ing nay
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qua md hinh hoat dong cuia operon lac (lactose operon). Operon lac 1a doan DNA
chura: ba gen cdu trac lac Z (ma hoa p—galactosidase), lac Y (ma hoa permerase) va lac
A (ma hoéa acetylase). Mot trinh tu nucleotide goi l1a promoter (vung khdi dong: P),
danh dau diém khaoi dau sao chép cua ca 3 gen. Mot trinh tir nucleotide goi 13 operator
(viing hoat dong: O) ndm giita promoter va cac gen ma hoa enzyme. Operator quyét
dimh RNA polymerase khong lién két hay lién két véi promoter va di chuyén doc theo
cac gen (trich dan bai Bui Trang Viét, 2002).

lac operon
1

PmmmF.-r meier{mw} Operator

Trans-
BGaIantasnﬁase gene Permease acetylase

'_‘_‘ Tael* “_‘l’ncﬂ‘ ‘ lacY* ‘ lacA* ]1_
e’

Puas  Terminator \Siructural genes’ Terminator

Hinh 2.5: Céu triic ciia operon lac.

Nguoi ta goi mdt nhém gen véi cac chirc nang lién h¢ cung véi promoter va
operator 1a operon. Operon chi cé & prokaryote; sy tap hop cac gen trong operon giup
cac gen lién hé biéu hién nhanh chéng (do sy thay ddi méi truong), vi ching dugc
kiém soat chi boi mot “nut dong md” duy nhét (d6 chinh 1a operator). Trudc operon
lac Z la gen diéu hoa I, gen ndy ma hoa repressor, tirc protein c6 vai trd kim ham su
biéu hién gen (I c6 promoter riéng) dé tao ra repressor. Repressor nhan biét va lién két
v6i operator, can su lién két cia RNA polynerase va promoter. Khi c¢6 lactose (va
khong cé glucose), lactose lién két v4i repressor va lam bién d6i hinh thé cua
repressor, do d6 repressor khong lién két voi operator, operon lac md, RNA
polymerase lién két voi promoter va trugt dai theo cac gen cua operon, mRNA (ma
héa cho ca 3 enzyme) dugc tao thanh va dugc dich ma thanh cac polypeptide riéng
biét. Vi hon hop glucose va lactose, E. coli dung glucose trude, sy dung lactose bi
dan ap do 1a sy “kim ham di hoa”. Khi glucose gidam, nguoi ta chirng minh cAMP gia
ting va cb dinh trén mot protein goi 14 CAP (catabolyte gen activator protein) hay
CRP (cAMP recepter protein). Phitc hop cAMP — CAP ¢6 dinh trén promoter va lam

tang kha ning lién két ciia RNA polymerase voi promoter.
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Nhim duy tri su ton tai ciia cac vector bacteriophage trong té bao chu, théng
thuong E. coli dung dé bién nap duogc cai tién thanh cac chung theo hudéng co ban 1a
loai bo cac hé théng stra ddi han ché vi cac hé théng nay s€ can thi€p vao su sao chép
ctia DNA la trong té bao vi khuan. Khi d6 DNA la sé& bi phén giai va thay d6i hoat tinh
endonuclease nham ting luong plasmid tich lily trong té bao. Thong thuong nguoi ta
s& gy dot bién trén gen endA (endA) 1a gen mi héa cho endonuclease I. Viéc mat
endonuclease ndy s& ting san luong plasmid va cai thién chat lugng DNA chiét tach
bang cac phuong phap sinh hoa chuan (Bui Trang Viét, 2002).

Chon loc té bao di dwoc bién nap

Sau khi xdm nhép vao té bao chu, plasmid s& tu tai ban va thé hién gen khang
khang sinh trong té bao chii. Khi dugc nudi cay trén moi truong cé chira khang sinh thi
té bao chu di thu nhan plasmid méi c6 kha ning ton tai, nhitng t& bao nao khong duoc
tiép nhan plasmid s& khong thé phat trién.

Tuy nhién, két qua phan mg ni giita vector va DNA 1a mot t6 hop ciia nhiéu két
qua ndi: vector — vector, vector — DNA. Vi vay c6 nhiing té bao c6 kha ning phat trién
trén moi trudng co chira khang sinh nhung khong mang doan gen mong mudn. Viée
chon loc céc té bao bién nap mang gen mong muén c6 nhiéu cach:

- PCR: sau khi tach plasmid ctua nhiing khuan lac ton tai dugc trén moi
truong c6 chira khang sinh, chay phan ung PCR v6i cac primer cia gen chen. Sau do
s€ chay dién di dé kiém tra két qua.

- Xé4c dinh thé bién nap c¢6 mang plasmid tai to hop bang phuong phap lai
khuan lac.

- Str dung enzyme cit plasmid dé xac dinh su hién dién cua gen cheén.

- Sir dung phuong phap a-complementation. Nhiéu plasmid mang mot doan
ngan DNA cua E. coli chira nhiing trinh ty diéu hoa va mi héa cho a-protein ctia
B-galactosidase. Cac vector loai nay s& dugc sir dung v6i ching E. coli thé hién phan
dau carboxyl ctia p-galactosidase. Néu la truong hop vector — vector thi san pham cua
gen lac | khong thé két dinh voi ving hoat dong ctia promoter — operator cua gen
lac Z’, cho nén gen lac Z’ trong plasmid dugc chuyén ma va giai ma. Protein lac Z’
phdi hop voi protein di dugc mang tin hiéu di truyén cua DNA nhidm sic thé
dé tao ra mot galactosidase lai. Cudi cung thi 5-bromo-4 chloro-3 indolyl-p-D

galactopyranoside (X-gal) trong moi trueong sé bi thily phan bdi galactosidase lai nay,
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cho ra mot san phém mau xanh. Trong diéu kién nhu vay thi khuén lac ¢ chua thé
vector — vector s€ c6 mau xanh. Nguogc lai, nhitng khuén lac mang thé vector — DNA
chén s& c6 mau tring boi vi DNA duge chén vao vi tri restriction endonuclease. Trong
nhiéu chudi mi ctia dong s& dot pha kha ning doc cua gen lac Z’ va ngin can viéc san
Xuét protein lac Z’ chirc nang, tao ra hé qua la khong c6 mot galactosidase lai nao
dugce san xuat. Sy ving mit ciia galactosidase lai lam cho X-gal trong méi trudng
khong duoc chuyén d6i thanh hop chit mau xanh. Dé c6 sy biéu hién cua
B-galactosidase can c6 chét kich hoat isopropyl-p-D-thiogalactoside (IPTG).

2.4.4. Vai tro va uwng dung

Hién tugng bién nap giup cho vi khuan c¢é thém cac tinh trang méi dé dé thich
nghi voi moi trudng méi. Pong thoi day ciing 1a co so clia sy tién hoa.

Bién nap la budc dau trong k¥ thuat cloning. Vi sinh vat dugc xem nhu 1a mot )
may san xuat phuc vu nhu cau con ngudi. Ngay cang c6 nhiéu nhimng san pham duoc
san xuat tir nhitng vi sinh vat chuyén gen nhu: cac khang sinh, cac khang thé, cac loai
protein...

Bién nap gen con phuc vu cho cac nghién ctru khac nhu: kiém tra da dang sinh
hoc, bao ton su 6n dinh ctia mot doan gen duoc dé dang.

2.5. TACH CHIET DNA PLAMID

Sau khi dugc nuo6i1 céy trén moi truong chon loc, té bao chu c6 chira plasmid tai to
hop s& duge chon loc va thu sinh khéi. Dé dugc plasmid dudi dang tinh nguoi ta thuc
hién tach chiét plasmid. C6 nhiéu phuong phap tach chiét plasmid nhu: phuong phap
nhiét d6 cao, phuong phap lythium, phuong phap SDS-kiém...Nhung quy trinh ciia n6
c6 cac budc chinh sau: pha v mang té bao, bién tinh, tia va loai bo protein, tia va thu
nhan DNA plasmid.

2.6. MOT SO ENZYME SU DUNG TRONG BIEN NAP

2.6.1. Enzyme cit giéi han

Trong thién nhién, cac vi khuan thuong bi ki sinh bai cac virus véi DNA. Bé ty
bdo v¢&, tranh sy xen cia DNA phage, vi khuin tao céc enzyme cat han ché dé
cat DNA virus, ndi cach khiac dé han ché sy ton tai cia DNA la. Hién tuong
gidi han va enzyme gi6i han do Hamilton Smith phat hién dau tién (1970) & vi khuan
Hemophilus influenzae. Ching Ry dat tén 1a Hind Il. Enzyme gidi han (Restriction

Enzyme) thudc nhom enzyme endonuclease, cit cac lién két trong phéan tir DNA.
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Cac enzyme cit giéi han c6 dic tinh cit DNA khong dic hiéu loai, nghia 1a
enzyme cat gidi han tach chiét tir vi khuan c6 thé cat DNA cua té bao dong vat, thuc
vat va vi khuan khac & cung vi tri giéi han hay diém gidi han. Sb luong va kich thudce
doan cit dai hay ngin tuy thudc vao sé luong diém gidi han trén phan tir DNA. Ban d6
trinh ty cac vi tri cat boi enzyme gidi han goi 14 ban d6 gidi han.

Mbi loai enzyme giéi han chi hoat dong tbt trong nhirng diéu kién nhat dinh vé
nhiét do va dung dich dém thich hop. Tién hanh phan Ung cua cac enzyme gidi han
can thyc hién trong mot thé tich cang nho cang tot dé enzyme cat gidi han tiép xuc tot
v6i co chat.

Mbi enzyme giéi han nhan biét va cit dic hiu mot doan DNA tir 4 — 6 cap
nucleotide (néu 4 loai nucleotide cia phan tir DNA sap xép ngau nhién c6 bon kiéu sip
xép khac nhau). Truong hop enzyme gidi han nhan biét trinh ty DNA dic hiéu gdm
bén cap nucleotide, ctr 4* = 256 cap nucleotide c6 mot vi tri cit. Khi cac enzyme gii
han nhén biét trinh tw DNA dic hiu c6 6 cap nucleotide, cir 4% = 4096 cap nucleotide
c6 mot chd bi cit. Mdi enzyme gioi han nhan biét va cat dic hiéu mot doan DNA &
nhitng vi tri nhét dinh. C6 hai kiéu cit khac nhau 13 cét tao dau béng va cit tao dau
dinh.

Enzyme giéi han cat ca 2 mach DNA cing mot diém tao cac dau bang
(blunt ends). Cac dau bang bi cit ctia phan tir DNA khong c¢6 kha ning tu két hop lai
v6i nhau. Dé ndi cac doan DNA voi nhau can st dung enzyme ndi DNA ligase, hodc
cac adaptor chuyén dung cho mdi loai enzyme.

Vi du: Enzyme Sma | cit tao dau bang giira cac doan 6 bp

5 ... CCCGGG ... 37
3 ... GGGTCCC LS
/ \
5 ... CCC~OH + P~GGG... ¥
37...GGG ~P OH~CCC...5
Nhiéu enzyme gii han nhan biét va cat phan tir DNA & cac vi tri 1éch nhau giita
hai mach don, tao nén cac dau dinh (cohesive ends). Cac dau dinh tao nén sau khi cét

c6 thé tu ndi lai voi nhau khong can su c6 mit cia enzyme ndi DNA ligase, nho dac
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tinh ndy enzyme giéi han cit dau dinh duoc st dung nhiéu trong cong nghé DNA tai t6
hop (T.A. Brown, 1997).
Vi du: Vi tri phéan cét phan tir DNA cua enzyme Nde |
5 ...CATATG ...3> pNdel 5 ...CA~OH + P~TATG...3
3’ ... GTATAC ... &’ — 37 ... GTAT~P HO~AC... 5

2.6.2. Enzyme néi

Phan g ndi giita mot doan phan tir DNA va vector d3 md vong bang enzyme cit
gidi han lién quan dén sy hinh thanh lién két cong hoa tri giita gbc phosphate va goc
hydroxyl cua hai phan tir DNA mach dbi lién ké. Sy hinh thanh lién két nay c6 thé
duogc xuc tac boi enzyme T, DNA ligase.
2.7.NGUYEN TAC PQC TRINH TU

2.7.1. Phwong phap doc trinh tu cua Sanger

Phuong phap “sequencing” do Sanger va cdng sy tim ra ndm 1977, ho dung mdt
DNA polymerase dé tong hop mot ban sao co tinh chét bo sung tir ddy nén cta phan tir
DNA. Mbi day don ctiia DNA dugc tac dong véi mot moi twong tng trong phan tng
polymer. Trong cic phan Gng tong hop soi bd sung, dideoxynucleotide duwgc bd sung
vao thanh phan phan ung. Dideoxynucleotide (ddNTP) 1a cic deoxynuckeotide d
duoc khir nhom OH ¢ 3°, khi dideoxynucleotide gia nhap vao chudi, su kéo dai chudi
s& ngung lai. Cac ddNTP duoc danh déu bang dong vi phong xa P¥ . Mbi chuong trinh
v6i mot loai dANTP déu c6 phan chung dau 5° nhung mdi dau c6 sy thay doi chiéu dai
o vi tri 3°. Sau khi 4 DNA, tron lai va lam néng 1én sau d6 dung dién di tach bang
DNA véi soi don DNA dugce danh ddu phong xa. M3 trinh tir ¢6 thé dugc doc truc tiép
tir ddu hiéu phong xa.

2.7.2. Gia mi trinh tu bing hé thong tu dong

Nguyén tac chung ctia may giai trinh ty gen tu dong dua trén co s& phuong phap
dideoxy. May doc trinh tu ca trén hai mach don, do vay c6 thé phat hién va gidm cac
nham 1an do k¥ thuat. Ca hai loai primer xudi va ngugc déu duoc st dung dé doc ca
hai mach don DNA.

Giai trinh tuy theo phwong phéap tu dong khong phai dung chat phong xa ma sir
dung cac chit huynh quang dé danh diu DNA, mdy sequencer c6 thé phat hién cung
mot lac hién tugng huynh quang & bén do dai song khac nhau (Bui Chi Biru va
Nguyén Thi Lang, 1999).
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Phan I1I. VAT LIEU VA PHUONG PHAP

3.1. THOI GIAN VA PIA PIEM THU'C HIEN PE TAI

Thoi gian duoc tién hanh tir 2/2006 dén 7/2006 tai phong thi nghiém sinh hoc
phan tir, cong ty NTL Biotech.
3.2. VAT LIEU

Hoa chit va vat lidu dugce str dung trong khoa luan nay dugc cung cap tir cac cong
ty ¢6 uy tin nhu: Qiagen, Invitrogen, Promega, Merck...

3.2.1. Vat li¢u lam thi nghiém

Vit lidu 1am thi nghiém gém c6: 6 doan oligonucleotide, 2 primer Reverse va
Forward, vi khuan Top10F’, plasmid pGEM-T.

3.2.1.1. Sau doan oligonucleotide va hai primer
Sau doan oligonucleotide dugc thiét ké dé tong hop gen IFN-o2a.

1. 5°- TGT GAT CTG CCT CAA ACC CAT AGC CTG GGC AGC CGT CGT
ACC CTG ATG CTG CTG GCG CAG ATG CGT AAA ATC AGC CTG
TTT AGC TGC CTG AAA GAT CGT -3> (99)

2. 5-CTG GAT CAT TTC ATG CAG AAC CGG GAT GGTTTCCGC TTT
CTG AAA CTG GTT GCC AAA TTC TTC CTG CGG AAA GCC AAA
ATC ATG ACG ATC TTT CAG GCA GCT -3’ (102)

3. 5-GTT CTG CAT GAA ATG ATC CAG CAGATCTTTAACCTGTIT
AGC ACC AAA GAT AGC AGC GCG GCG TGG GAT GAA ACC CTG
CTG GAT AAATTT TAT ACC GAA -3° (99)

4. 5-ATCTTCTTT CAT CAG CGG GGT TTC GGT AAC GCC AAC GCC
CTG GAT AAC GCA CGC TTC CAG ATC GTT CAG CTG CTG ATA
CAG TTC GGT ATAAAATTT ATC CAG -3’ (102)

5. 5- CCG CTG ATG AAA GAA GAT AGC ATC CTG GCG GTT CGT
AAA TAT TTT CAG CGT ATC ACC CTG TAT CTG AAA GAA AAA
AAA TAT AGC CCG TGC GCG TGG GAA -3° (96)

6. 5>-GGATCC TCATTC CTT ACT ACG CAG GCT TTC CTG CAG GTT
GGT GCT CAG GCT AAA GCT ACG CAT GAT TTC CGC ACG AAC
AAC TTC CCA CGC GCA CGG GCT -3° (96)

Hai primer dugc thiét ké cho chay phan ing PCR. Primer Forward chira mét trinh

tu nhan biét enzyme cit Xho I va primer Reverse chira vi tri cit Xba .



17

Forward primer
5’-TCTCGAGAAAAGATGTGATCTGCCTCAAACCCATAG-3* (Xhol)
Reverse primer
5S’>-CTTAATTCTAGATTATTCCTTACTACGCAGGCTTTC-3> (Xbal)
3.2.1.2. Vi khuin E. coli Top10 F’
Pay 1a ching dung dé bién nap va nhan nhanh sé luong plasmid va cho phép xay
ra hién tuong a-complementation. Kiéu gen nhu sau:
F' {laclqg, Tn10(TetR)} mcrA A(mrr-hsdRMS-mcrBC) ®80lacZAM15 AlacX74
recAl deoR araD139 A(ara-leu)7697 galU galK rpsL (StrR) endAl nupG.
3.2.1.3. Plasmid pGEM-T
Day la plasmid dugc sir dung trong cloning va gidi trinh ty. Plasmid nay chua
ving MSC (ving gen duoc chén) véi trinh ty nhan biét cua 15 enzyme cit gi6i han.
Va chira ving trinh ty promoter T7 va promoter SP6 c¢é thé duoc dung trong giai trinh

tu doan gen cheén.

Xmn 11994 " e T
- o L . Nael
Scal 1875 o ‘\ ZRO5
Ve - " \( 17
/ /’/ Flor ™ N0 + 1 start
;o Apal 14
T e S Aatll 20
[ re v/ Sph | 268
[ [ amp . L B=tz1 | 31
[ (7P pGEM®-T mez| Y Neol | 37
Vector =T e Sacll 48
L (3003bp) F—
Lo [N Spal 85
! fot | 62
BstZ| 62
Bt 73
sall 75
Ndal o2
Sac| a4
st | 103
Nsi | 112
t+srs |1

Hinh 3.1: Vector pGEM-T

3.2.2. Dung cu thi nghi¢ém
Dia petri, dng nghiém, lo thuy tinh, binh tam giac, pipet, du tip, eppendorf cac

loai, 6ng falcon, cuvette 0,2 cm...

3.2.3. Thiét bi may méc
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Ta cay vo trung, thiét bj dién di, ta vi khi hiu, may lic vi khuin, may ly tim, ta

sdy, may do OD, thiét bi PCR, mdy chup gel, 10 vi song, tii lanh, ndi hép...

3.2.4. H6a chit sir dung

Héa chit sir dung trong PCR

Tag DNA polymerase, ThemoPol buffer, dNTPs, MgCl,, Platinum® Pfx DNA

Polymerase.

Héa chat sir dung cho tach plasmid

TE

Dung dich II

Dung dich III

+ Tris—HCI (pH 8)
+ EDTA

+ NaOH

+ SDS

+ Potassium acetate

+ Acetic acide

Héa chat sir dung cho dién di

Loading buffer +100 % glycerol

TAE 50X

Cac loai méi trweong nudi cay va bién nap

+TE 5X buffer
+Bromphenol Blue
+ Tris-Base

+ Acetic acide

+ EDTA (pH 8)

10 mM
1 mM
200 mM
1%
0,3M
11,5 ml/I

5mi

2,5 ml
0,015 ml
242 g/l
57,1 ml/l
50 mM

e Moi truong LB long c6 tetracyclin (10 g pepton, 5 g bacto yeast extract, 5 g

NaCl trén 1 lit +10 pug/ml tetracyclin).

e Modi truong LB 1éng co6 tetracyclin va ampicillin (10 g pepton, 5 g bacto

yeast extract, 5 g NaCl trén 1 lit + 10 pg/ml tetracyclin + 100 pg/ml

ampicillin).

e MOoi truong LB agar co tetracyclin (10 g pepton, 5 g bacto yeast extract, 5 g

NaCl, 15 g agar +10 pg/ml tetracyclin).

e Modi truong LB agar c6 tetracyclin va ampicillin (10 g pepton, 5 g bacto

yeast extract, 5 g NaCl, 15 g agar + 10 pg tetracyclin + 100 pg ampicillin,
0,5 mM IPTG, 80 ug/ml X-Gal).
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3.3. PHUONG PHAP NGHIEN CUU
Tom tat quy trinh nghién ciru:

Téng hop gen

PCRl

Pié¢n di kiém tra

Tinh sach DNA tir gel

|

Phan wng A-Taling E. coli

T, Ligm\)GEM-T l

PGEM-T gin DNA / E. coli kha nap
m dién

v

Nuéi cay chon lgoc

v Enzyme cit

Dién di «— PCR «—Tach plasmid » Dién di kiém tra

Kiém tra gi¢i han

v
Giai trinh ty kiém tra
3.3.1. Tong hop doan gen IFN-a2a bing PCR va chay dién di kiém tra
3.3.1.1. Tong hop doan gen
Str dung 6 doan oligonucleotide dugc thiét ké ¢ trén. Nhitng doan oligonucleotide
nay c6 18 dén 21 nucleotide ¢ ddu 5° va 3’ c6 kha ning bat cip bd sung véi nhau.
Phan tmg tong hop gen IFN-02a duoc thyc hién qua hai bude:
- Budc ndi cac oligonucleotide, cac oligonucleotide duoc bién tinh & 94°C

trong khoang 1 phut, phan tng ndi gdm 15 chu ky nhiét nhu sau:
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94°C 30 giay
50°C 30 giay 15 chu
72°C 40giay | ©
Chuén bj phan tng 48 pul gdm céc thanh phan sau:

Mbdi oligonucleotide (15 uM) 1 ul
Platinum® Pfx DNA Polymerase (5 U/ul) 1 ul
dNTPs (10 mM) Sul
10X PCR buffer S5ul
Nudce khir ion 31l

- Bu6c thuc hién phan ung PCR: sau khi thuc hién xong viéc ndi cac
oligonucleotide, 1 pl cia mdi primer Forward va Reverse dugc thém vao phan tng.
Sau do6 phan trng PCR duogc thuc hién theo chuong trinh sau:

94°C 1 phut
94°C 30 giay
50°C  30giay \ S0chu
ky
72°C  35giay
72°C 3 phat
3.3.1.2. Chay dién di kiém tra

Chuan bi d6 gel, gin luge vao khuon; can 0,5 g agarose cho vao 50 ml 1X TAE
sau d6 dun nong bang 10 vi song khoang 2 phit. Cho thém khoang 2 pl ethiumbromide
lic déu. Pé ngudi khoang 50 — 60°C, d6 gel vao khuon. Khi gel di ngudi g& luoc ra
khéi gel, sau do dat gel vao bon dién di d3 c6 sin 1X TAE mét cach nhe nhang.

Chuan bi mdt miéng parafilm hut 4 pl loading buffer cho méi mau dién di, hat
mAu can dién di tron déu véi loading buffer, hiit toan bd dung dich vira tron vao giéng.
Day nap bon dién di, cam dién cuc, chay vé6i hiéu dién thé 100 V, thoi gian 30 phut.
Sau khi dién di xong 13y gel ra va doc két qua duéi tia UV.

3.3.2. Tinh sach DNA tir gel va thuc hién phan irng A-Tailing cho doan DNA

Quy trinh tinh sach DNA tir gel

Nham phén tach va thu nhan doan gene IFN-02a mong mudn tir ban gel agarose
sau khi dién di. Phuong phap su dung bd kit QIAquick Gel Extraction cia Qiagen.
Quy trinh thyc hién nhu sau:

Budc 1: Gel sau khi chay dién di, dugc dua 1én hé théng UV.
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Budc 2: Dung dao sach cit phan gel chira bing DNA can duoc tinh sach cho vao
eppendoft 1,5 ml.

Budc 3: Thém buffer QG vao eppendorf chtra gel trén véi ty 1€ 100 mg
gel = 300 ul buffer QG.

Budc 4: Pay ndp lai t & 50°C khoang 10 — 15 phut cho dén khi agarose tan hoan
toan.

Budc 5: Sau khi gel da tan, kiém tra mau ctia hdn hop gel. Néu c6 mau cam hodc
tim, thém 10 pl 3 M sodium acetate pH 5,0 va tron dé hdn hop chuyén sang mau vang.

Bude 6: Thém isopropanol vao eppendorf véi ty 1€ 100 mg gel = 100 pl
isopropanol.

Budc 7: Chuéan bi cot QIAquick, dat vao eppendorf twong ung véi sé mau can
tinh sach.

Budc 8: Hut mau cho vao cic cot da chuan bi & trén, ly tim 13000 vong/phut
trong 1 phut, loai bé phan dich.

Budce 9: Thém 0,75 ml buffer PE, ly tam 13000 vong/ pht trong 1 phut.

Budc 10: Loai bo phan dich & duéi, ly tim 13000 vong/phut trong 1 phut.

Budc 11: Lay cot ra va dé vao eppendorf 1,5 ml.

Budce 12: Thém 50 pl buffer EB (10 mM Tris-Cl, pH 8,5) vao cdt. Ly tam 13000
vong/phut trong 1 phut. Thu dich chirta DNA.

Thuyc hién phan wng A-Tailing

Phan tng nham gin dATP vao hai ddu 3’ ctia doan gen IFN-02a. Phan tng 10 pl

bao gom:
San pham PCR 7 ul
10X buffer PCR 1 ul
dATP (10 mM) 0,5 ul

Taq DNA polymerase 0,5 ul
H,O 1l
Tron nhe bang pipet, 0 & 72°C khoang 15 — 30 phut.
3.3.3. Thuc hién phan tng néi DNA da dwgc A-Tailing vao plasmid pGEM-T
Nguyén tic: dATP & dau 3’ cia gen IFN-a2a s& bit cip bod sung v6i dTTP &
dau 3’ cua vector pGEM-T nho enzyme T, ligase.
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Hinh 3.2: M6 hinh noi gen chén vao vector pGEM-T

Thuyc hién phan tng nbi 10 pl voi nhimng thanh phan nhu sau:

e 2X buffer Sul
e IFN-02adigin A 3ul
e Vector pGEM-T 1 ul
e T,ligase (1 U/ul) 1 ul

Tron phan tng bang pipet va i ¢ nhiét d6 phong trong 1 gid.
3.3.4 Chuin bi té bao kha nap va thwc hién phan vng bién nap

Chuan bi té bao kha nap

Budc 1: Trai mot it giong 1én dia moi truong LB ¢6 chira 10 pg/ml tetracyclin,
nudi qua dém & 37°C.

Budc 2: Chon mdt khuan lac duong kinh 2 — 3 mm vao mot 6ng nghiém chira
2 — 5 ml méi truong LB ¢6 tetracyclin, nudi cay ¢ ti lic 37°C qua dém.

Budc 3: Hat dich nudi ciy qua dém vao lo thay tinh chira 100 ml méi truong LB
c6 tetracyclin. Khi OD dat khoang 0,7 chuyén lo chira méi truong nudi cay sang thing
da gitt lanh trong 10 phut.

Budc 4: Ly tam dich té bao 5000 vong/phut trong 10 phut & 4°C.

Budc 5: Sau khi ly tdm d6 bo phan dich ndi, giit lai phan taa.

Budc 6: Thém 20 ml glycerol 10 %, vortex nhe nhang sau do ly tam 5000 vong
trong 10 phit ¢ 4°C, d6 bo phan dich ndi. Lap lai bude nay 2 lan.

Budc 7: Thém khoang 300 ul glycerol 10 %, lic nhe cho té bao tan ra. Hut khoang
40 pl cho vao mdi eppendorf 1,5 ml, trit & -70°C.

Thue hi¢n phin &ng bién nap

Str dung phuong phap chuyén gen xung dién. Str dung mét dién trudng manh
trong thoi gian ngan 1am tam thoi mat tinh on dinh cia mang té bao va tao thanh cac 16

trén mang cho DNA plasmid di qua. Quy trinh thuc hién nhu sau:
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Budc 1: Liy dng eppendorf chtra 40 pl t& bao kha nap tir —70°C ra va dat trén da
cho té bao tan ra, thém 1 ul DNA plasmid, tron nhe nhing bang pipet.

Budc 2: Cho hdn hop té bao vao cuvette 0,2 cm, dé trén d4 khoang 1 phut.

Budc 3: Dé cuvette vao may cho dong dién 2,5 kV di qua.

Budc 4: Thém 200 ul moéi trudng LB 1ong vao cuvette, u & 37°C cho 1 gio.

Budc 5: Hit 1an luot khoang 40 pl, 60 pl va 100 pl ciy sang cac dia méi truong
LB agar chira tetracyclin va ampicillin. Nudi ¢ 37°C qua dém.

3.3.5. Chon lgc khuin lac mong mudn

Nguyén tic cua chon loc khuan lac mong mudn 1a dya vao khang sinh ampicillin
va phan Ung tao mau ctia X-Gal trén moi trudong c6 [PTG.

Sau khi @ qua dém, trén dia s& xuat hién nhimng khuan lac mau tring va mau xanh.
Nhitng khuan lac mau tring thuong chira plasmid mang gene ngoai lai. Pé kiém
tra su hién dién cua doan gene trong vector tao dong chung toi tién hanh chon khoang
10 khuén lac cho vao 10 ong nghiém chira 5 ml méi trudng LB 16ng co tetracyclin
(10 pg/ml) va ampicillin (100 pg/ml). Nudi cay qua dém o trong ti lac 37°C.

3.3.6. Quy trinh tach plasmid

Budc 1: Hut 1,5 ml dich vi khudn d3 nuéi cdy qua dém & 37°C vao eppendorf, ly
tam 13000 vong/phut trong 5 phat ¢ nhi¢t do phong.

Budc 2: Loai bd phﬁn dich ndi, thém 100 ul TE, vortex cho dén khi té bao tan hét.

Budc 3: Thém 200 ul dung dich 11, dao nhe.

Budc 4: Thém 150 pl dung dich III, d4o nhe, dé vao trong da khoang 10 phut.

Budc 5: Ly tam 13000 vong/phut khoang 5 phiit. Hat phan dich ndi chuyén qua
eppendorf c6 900 ul ethanol 100 %. Gitr trong da khoang 10 phut.

Budc 6: Ly tam 13000 vong/phit trong 5 phut, loai bé phan dich ndi, giir tua lai.

Budc 7: Rira tiia bang 500 pl ethanol 70 %, ly tim 13000 vong/phut trong 5 phut,
loai boé phan dich ndi. Lap lai hai 1an budc nay.

Budc 8: Bé kho mau, thém viao mdi eppendorf 40 pl TE.

Sau khi tach plasmid, thuc hién dién di trén gel agarose theo quy trinh 3.3.1.2 dé
kiém tra.

3.3.7. Chay PCR kiém tra

Sau khi tach plasmid theo quy trinh 3.3.6 va kiém tra ching toi thuc hién phan

g PCR dé nhan doan gen chén. Phan tmg 25 pl v6i nhitng thanh phan sau:



- 10X PCR buftfer

- dNTPs 10 mM

- primer Forward 2 uM

- primer Reverse 2 uM

- Tag DNA polymerase (5 U/ pl)
- Plasmid

- H,O
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2,5 ul
2ul
Il
1w
0,25 ul
2 ul
16,25 ul

Thuc hién phan (mg theo chuong trinh chay PCR tong hop gen ¢ 3.3.1.1. Sau khi

chay PCR thyc hién chay dién di nhu quy trinh 3.3.1.2 dé kiém tra doan gen chén.

3.3.8 Thue hién phan &ng cit plasmid bing enzyme gi6i han

Sau khi kiém tra bang phuwong phap PCR, ching toi thuc hién phan tng cit

plasmid bang enzyme giéi han dé khang dinh sy hién dién cua doan gen. Enzyme gi6i

han duoc ding ¢ day 1a Xhol va Xbal. Tron phan Gng 20 ul véi nhitng thanh phéan sau:

Plasmid 7wl
10X buffer 2ul
BSA 100X 0,2 ul

Xhol | 20U/ ul) 0,3l
Xbal T (20 U/ul) 0,3 ul
H,0 10,2 pl

Tron phan tng nhe nhang, sau d6 o & 37°C trong 2 gio. Pem dién di xem két qua.
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PHAN IV. KET QUA VA THAO LUAN

4.1. Phan tng tong hop IFN-a2a

Nhu ching ta d biét IFN-a2a 13 mot doan gen nam trén NST sé 9 ¢ ngudi. Dé c6
dugce doan gen IFN-a2a ngudi ta c6 thé phan 1ap doan gen nay tir genome hodc tong
hop nhan tao doan gen. Dya vao nhitng diéu kién cua phong thi nghiém chiing t6i tién
hanh v6i phuong phap téng hop nhéan tao. Nhitng doan oligonucleotide ¢ day s& dugc
thiét ké sao cho phu hop dé E. coli c6 thé nhan biét trong qua trinh dich mi acid amin.
Bén canh d6 chung t6i ciing thiét ké hai primer c6 vi tri nhan biét ctia enzyme cit gi6i
han 1an luot trén tung primer 1a Xho I va Xba | dé phuc vu cho qua trinh kiém tra su
hién dién cta doan gen va dé dang hon trong qua trinh chuyén gen vao vector biéu
hién sau nay. Sau khi tién hanh tong hop gen IFN-a2a tir 6 oligonucleotide & trén
cung voi 2 primer Forward va Reverse ching t61 thuc hién dién di trén gel agarose 1 %

va co két qua sau:

500 bp —»

Hinh 4.1: Két qua téng hop gen
1;2: Poan gen tong hop
3: Leader 1 kb plus

Két qua ¢ hinh 4.1 cho thdy san pham PCR c6 kich thudc khoang 500 bp, phu hop
v6i kich thude doan gen mong mudn.

Pé c¢6 duge lugng DNA mong mudn st dung cho tao dong va thyc hién cac bién
phap kiém tra, chung t6i tién hanh tinh sach doan DNA nay tir gel. O khoa luan nay
ching t61 st dung bo kit QIAquick Gel Extraction (cua hang Qiagen). Sau khi tinh

sach chting t6i thyc hi¢n kiém tra trén gel.
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4.2. Tao dong phan tir IFN-a2a
4.2.1. Két qua bién nap

Sau khi DNA dugc tinh sach, ching t6i thuc hién phan ung A-Tailing dé gin
dATP vao cac ddu 3’ cua soi DNA. Tiép d6 DNA nay s& duoc chén vao vector
PGEM-T nhd enzyme T, ligase. Vector di dugc gan gen s& duoc chuyén vao vi khudn
E. coli ToplOF’ nhd phuong phap bién nap bang xung dién. Sau khi bién nap, dé c6
thé xac dinh dugc nhitng vi khuan nio mang vector c6 chita doan gen chén chung toi
thuc hién chon loc dua trén phuong phap a-complementation. U dich bién nap & 37°C
khoang 1 gio sau do c.'?iy ra dia moi trueong chon loc c¢6 ampicillin, tetracycline, X-Gal
va IPTG, tiép tuc 0 qua dém & 37°C. Trén dia xuat hién cac khuin lac mau xanh va
mau trang. Nhitng khuan lac mau trang thuong chira vector c6 doan gen chén mong

muon, nhitng khuan lac mau xanh chtra vector tai bat vong.

Hinh 4.2: Két qua ciy vi khuin bién nap trén méi trwong chon lgc chira
ampicillin (100 pg/ml), tetracyclin (10 pg/ml) va X-Gal/IPTG.
4.2.2. Tach plasmid
Sau khi chon loc duoc vi khuan trén méi truong chon loc, dé c6 thé kiém tra xem
vi khuan c6 vector chira gen hay khong dong thoi dé c6 mau vector bién nap dem doc
trinh ty thi phai c6 duoc plasmid tir vi khuan ma chung ta nghi ngd 13 mang gen mong
mudn. Ching t6i chon dia ¢6 nhiéu khuan lac roi, sau d6 ding dau tip sach chim timg
khuan lac 16n mau tring ciy sang méi 1ong chon loc c6 ampicillin va tetracyclin, nudi
ciy t6i khi OD dat khoang 0,7 thi tién hanh tach plasmid. Sau d6 chung toi chay dién

di trén gel agarose 1 % dé kiém tra:
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DNA plasmid

Hinh 4.3: Két qua dién di plasmid trén gel agarose 1 %
1, 2, 3, 4: San pham DNA plasmid chiét tach
5: Leader 1 kb plus

Két qua cho thdy di tach plasmid thanh céng. Nhitng plasmid nay s& dugc kiém
tra bﬁng enzyme cit va PCR dé xac dinh sy hién dién cua doan gen IFN-02a.
4.3. Két qua kiém tra
4.3.1. Kiém tra PCR
Pé kiém tra doan gen chén trong vector chung t6i thuc hién phan tng PCR.

Chung t6i thyc hién PCR kiém tra v&i hai primer Forward va Reverse:

Hinh 4.4: Két qua PCR kiém tra
1: Leader 1 kb plus
2, 3,4,5: San pham PCR

San pham PCR c6 kich thudc khoang 500 bp chimg té dd c6 doan gen IFN-02a

chén mong muon.
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4.3.2. Cat bang enzymee giéi han
Sau khi kiém tra bang PCR c6 két qua mong mudn, dé c6 thé khang dinh thém
phan chinh xac su hién dién cua doan gen chén chung t6i kiém tra bang phan tng cét

gid1 han vai hai enzyme Xhol va Xbal.

2,9kb

0,5 kb

Hinh 4.5 Kiém tra bang enzyme cit
1: Leader 1 kb )
2: San pham plasmid dwgc cat

Két qua cho thiy sau khi cit plasmid xudt hién hai biang & khoang kich thudc
mong mudn.
4.4. Két qua giai trinh tu

Sau khi qua cic phuong phap kiém tra bang dién di plasmid, PCR c6 két qua
mong mudn ching t6i giri mau dé giai trinh tw. Cap moi duoc str dung dé giai trinh tu
1a: T7 promoter va SP6, day 1a hai moi ¢ vi tri bat cip bo sung trén trinh tu DNA cuia
vector pGEM-T.

TGT GAT CTG CCT CAA ACC CAT AGC CTG GGC AGC CGT CGT ACCCTG ATG
CTG CTG GCG CAG ATG CGT AAAATCAGCCTG TTT AGC TGC CTG AAA GAT
CGT CATGATTTT GGC TTT CCG CAG GAA GAATTT GGC AACCAG TTT CAG
AAA GCG GAA ACCATCCCG GTT CTG CAT GAAATG ATCCAG CAGATCTTT
AAC CTG TTT AGC ACC AAA GAT AGC AGC GCG GCG TGG GAT GAA ACC CTG
CTG GAT AAATTT TAT ACC GAA CTG TAT CAG CAG CTG AAC GAT CTG GAA
GCG TGC GTT ATC CAG GGC GTTGGC GTT ACC GAA ACC CCG CTG ATG AAA
GAA GAT AGC ATCCTG GCG GTT CGT AAATAT TTT CAG CGT ATC ACC CTG
TAT CTG AAA GAA AAA AAA TAT AGC CCG TGC GCG TGG GAAGTT GTT CGT
GCG GAAATC ATG CGT AGC TTT AGC CTG AGC ACC AAC CTG CAG GAA AGC
CTG CGT AGT AAG GAATGA

Hinh 4.6: Trinh tr doan gen IFN-02a tong hop dwoc
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Két qua giai trinh tu duoc dich ma sang trinh ty acid amin nho céng cu dich ma
(translate tool) cia ExPASy. Sau d6 sé duwoc so sanh véi trinh ty acid amin caa

IFN-02a trén ngan hang gen NCBI.

100.0% identity in 165 residues overlap; Score: 851.0; Gap frequency: 0.0%

UsersSeql, 1 CDLPQTHSLGSRRTLMLLAQMRKISLEFSCLKDRHDFGFPQEEFGNQFQKAETIPVLHEMI
UserSeqg2, 1 CDLPQTHSLGSRRTLMLLAQMRKISLEFSCLKDRHDFGFPQEEFGNQFQKAETIPVLHEMI

R R R d b e dh dh I S b I S SR B S R i S R S S R S S R S I R S b R S dh e S SR e S SR B S SR S b R S S SR S S R S S R S A R 4

UsersSeql, 61 QQIFNLFSTKDSSAAWDETLLDKFYTELYQQLNDLEACVIQGVGVTETPLMKEDSILAVR
UserSeqg2, 61 QOQIFNLFSTKDSSAAWDETLLDKFYTELYQQLNDLEACVIQGVGVTETPLMKEDSILAVR

K % ok % ok k ok k ok k ok k ok k ok % ok ok k ok % ok ok ok % ok k ok k ok % ok % ok k ok k ok k ok k ok k ok k ok k ok k ok k ok ok k kK
UserSeqgl, 121 KYFQRITLYLKEKKYSPCAWEVVRAEIMRSFSLSTNLQESLRSKE

UserSeqg2, 121 KYFQRITLYLKEKKYSPCAWEVVRAEIMRSFSLSTNLQESLRSKE
sk sk sk sk sk sk sk sk sk sk skeoskeoskeoske sk sk skeoskeoskeoskeoskoskeosioske skt skt skt kot skokoskokoskokokokoskoskoskok

Hinh 4.7: Két qua so sanh trinh tu acid amin

Két qua cho thay trinh tu acid amin ciia doan gen tong hop duoc tuong dong véi

trinh ty acid amin trén ngan hang gen NCBI 1a 100 %.
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5.1. Két luén
T nhitng két qua thu dugc chiing t6i ¢6 nhirng két luan sau:

- T6i vu héa duge quy trinh tong hop gen IFN-a2a bang k§ thuat PCR.

- Tao dong thanh cong gen IFN-02a trong vi khuan E. coli va thu nhan dugc
trinh tu DNA ¢6 thé ma hoa dé nhan duge trinh tu acid amin dang phuc vu cho cac
nghién ctru tiép theo.

5.2. Dé nghi

Trong khéa luin nay chung t6i da tong hop thanh cong gen IFN-02a, dong thoi két
qua giai trinh ty ciing cho thay trinh tu acid amin 1a dung. Tir d6 chung t6i c6 mot sd
dé nghi nhu sau:

- Thyc hién chuyén gen IFN-a2a vao vector biéu hién va chuyén vao E. coli
phtt hop cho san xuat interferon.

- Tiép tuc nghién ctru biéu hién gen IFN-a2a trén E. coli.
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Phu luc : Két qua doc trinh tw tir Macrogen & Han Qudc

>060308-02_N16_pGEM-2a-7-T7promoter.abl 855 0 855 ABI
NNNNAACGGCTATCGAGCTCCGGCCGCCTGGCCGCGGGATTTGCGGCCGC
TCTAGATTATTCCTTACTACGCAGGCTTTCCTGCAGGTTGGTGCTCAGGC
TAAAGCTACGCATGATTTCCGCACGAACAACTTCCCACGCGCACGGGCTA
TATTTTTTTTCTTTCAGATACAGGGTGATACGCTGAAAATATTTACGAAC
CGCCAGGATGCTATCTTCTTTCATCAGCGGGGTTTCGGTAACGCCAACGC
CCTGGATAACGCACGCTTCCAGATCGTTCAGCTGCTGATACAGTTCGGTA
TAAAATTTATCCAGCAGGGTTTCATCCCACGCCGCGCTGCTATCTTTGGT
GCTAAACAGGTTAAAGATCTGCTGGATCATTTCATGCAGAACCGGGATGG
TTTCCGCTTTCTGAAACTGGTTGCCAAATTCTTCCTGCGGAAAGCCAAAA
TCATGACGATCTTTCAGGCAGCTAAACAGGCTGATTTTACGCATCTGCGC
CAGCAGCATCAGGGTACGACGGCTGCCCAGGCTATGGGTTTGAGGCAGAT
CACATCTTTTCTCGAGAAATCACTAGTGCGGCCGCCTGCAGGTCGACCAT
ATGGGAGAGCTCCCAACGCGTTGGATGCATAGCTTGAGTATTCTATAGTG
TCACCTAAATAGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAA
ATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAG
TGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATAAATGCGNTG
CGCTCACTGCCCNGCTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTA
ATGAN
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