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Amino acid

Amonium persulphate

Base pair
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Deoxyribonucleic acid Polymerase
Deoxynucleoside triphosphate
Escherichia coli
Ethylenediaminetetraacetic acid
Ethidium bromide

Ethanol

Isopropyl-thio-pB-D-galactoside

Kilo base

Kilo Dalton
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Luria — Bertani

Mat do quang hoc (optical density)
Polymerase chain reaction
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Phenyl methyl sulphonyl fluoride
Ribonucleic acid

Sodium dodecyl sulphate

Sodium dodecyl sulphate polyacrylamide gel electrophoresis
So1 don DNA (single stranded DNA)
Tris-acetate-EDTA

N, N, N’, N’-tetramethyl ethylendiamine
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Béang 2.1
Bang 2.2
Bang 2.3
Bang 2.4
Bang 2.5
Bang 2.6

Hinh
Hinhl.1

Trinh ty cac cdp mdi sir dung trong luan vin

Thanh phan phan tng PCR khuéch dai gen mé hoa Pfu DNA pol
Thanh phan phan tng ndi ghép

Thanh phan méi truong nudi cdy vi sinh vét

Thanh phan va cac dung dich dém SDS-PAGE

Thanh phan phan tmg PCR thir hoat tinh Pfu DNA pol tai to hop

DANH MUC CAC HINH SU DUNG TRONG LUAN VAN
Tiéu dé

CAu trac tong thé cuia Pfu DNA polymerase
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Hinh 1.2

Hinh 1.3

Hinh 3.1

Hinh 3.2

Hinh 3.3

Hinh 3.4

Hinh 3.5
Hinh 3.6

Hinh 3.7

Hinh 3.8

Hinh 3.9

Hinh 3.10
Hinh 3.11

So sanh trinh ty acid amin va cdu triic ciia motif p —hairpin (viing 9
exonulcease) va motif Y-GG/A (vung ngon tay cai)

Co ché hoat dong va sira sai caa Pfu DNA polymerase 11
Két qua dién di kiém tra DNA plasmid mang doan gen Pfu 32
Két qua dién di san phém PCR kiém tra su c6 mat cia doan gen ma hoa 31
cho Pfu DNA pol trong vector pET11a trén gel agarose 1%.

Két qua dién di san phAm PCR kiém tra su ¢ mit cua gen ma héa Pfu 32
DNA pol bang 2 cip méi T7- F/ Pfu - R1 va Pfu—F1/ T7-R

Két qua giai trinh ty doan gen ma hoa Pfu DNA pol tir vector pET11a tai 36
t6 hop

So do thiét ké vector biéu hién gen ma héa Pfu DNA pol 38
Két qua dién di san pham céit Pfu va vector pMAL - ¢5X bang enzyme 39
gi61 han trén gel agarose 1%

Két qua PCR sang loc va tach chiét plasmid cac dong khuan lac mang 41
plasmid pMAL c5X —Pfu dién di trén gel agarose 1%

Két qua biéu hién protein Pfu DNA pol trong té bao E. coli BL21(DE3) 43
va E. coli BL21(DE3) pLysS dién di trén gel polyacrylamide 8%

Két qua tinh sach protein MBP — Pfu bang xt 1y nhiét dién di trén gel 45
polyacrylamide 8%

Két qua tinh sach Pfu DNA pol téi t6 hop dién di trén gel polycrylamide 46
Két qua dién di san pham PCR thir hoat tinh Pfu DNA pol tai to hop trén 47

gel agarose 1%
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MO DAU

Hién nay PCR 12 mot ki thuat phd bién trong sinh hoc phan tir nhim nhan ban mot doan
DNA trong 6ng nghiém 1én hang tridu ban sao. Ky thuat nay c6 ung dung rat nhidu trong
cac nghién ctru sinh hoc va y hoc phuc vu nhiéu muc dich khac nhau nhu: chin doan bénh
di truyén, bénh nhiém trung, tach dong gen va xac dinh huyét théng... Do tinh chat lap lai
nhiéu chu ky phan tmg & cac nhiét dé khac nhau, dic biét 13 sy bién tinh DNA & 95°C nén
PCR d0i hoi phai c6 cac enzyme DNA polymerase bén nhiét dé dam bao viéc xuc tac qua

trinh nhan ban DNA dugc thuc hién dé dang va dac hicu.

Pfu DNA polymerase duoc tach tir vi khuan c6 siéu wa nhiét Pyrococcus furiosus sinh
truong t6i wu & 100°C. Pfu DNA polymerase cuc ky bén nhiét, van gitr duoc hon 95% hoat
d6 ban dau ¢ 95°C trong mot gio. Ngoai hoat tinh tong hgp mach Pfu DNA polymerase
con ¢c6 hoat tinh doc sitra 3°- 5° exonuclease lam tang do chinh x4c cua qua trinh tong hop
DNA. Hién nay Pfu DNA polymerase thuong mai co6 xac suat gan sai mot nucleotide
khoang 1,3.10°. D¢ chinh x4c trong qua trinh tong hop DNA ciia Pfu DNA polymerase cao
hon nhiéu so véi Tagq DNA polymerase va duoc xem 1a mot trong s6 it enzyme c6 toc do
téng hop it 16i nhét trong tat ca cac DNA polymerase bén nhiét da dwoc nghién cru. Chinh
vi vay, Pfu DNA polymerase dugc st dung phd bién dé khuyéch dai cac san pham dung
cho muc dich nhan dong, biéu hién hay nghién ctru cac dot bién ciing nhu téng hop gen
[25].

Pfu DNA polymerase dong vai tro quan trong trong phan ttng PCR nén viéc thu nhan
enzyme nay tu vi khuén wa nhiét tré thanh mét nhu cau cép thiét. Tuy vay, viéc thu nhan
ché pham enzyme truc tiép tir cac vi khudn ua nhiét 1a khong don gian vi cac vi khuan nay
thudng yéu cau méi truong sinh truéng dic biét, nhiét do sinh trudng cao va enzyme quan
tam chi duoc san xut & mot lwong rat thip. Trén thé gidi da c6 nhiéu cac cong trinh khoa
hoc nghién ctru va tinh sach Pfu DNA polymerase ti to hgp nhung van gip khé khin do
sir dung cac bién phap tinh sach chua tdi vu nhu Heparin c6 gia thanh dit [22], cot P11
phosphocellulose va c6t mono Q qui trinh sir dung phtrc tap [12].... O Viét Nam cho dén

nay chi c6 cong trinh nghién ctru san xuat Pfu DNA pol tir E. coli cua Gido su Phan Tuén
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Nghia dugc thuc hién vao nam 2005 véi qui trinh tinh sach qua sic ky i luc v6i Ni%* va
Heparin Sepharose [1, 2]. Tuy nhién Pfu DNA pol tao ra lai ¢ dang dung hop véi 20 a.a
clia vector nén c6 thé anh huéng dén kha ning kéo dai DNA trong phan tng PCR va hon
nita qui tinh tinh sach bang Heparin kha ton kém ma lai khong dic hiéu. Trudc nhitng
nhuoc diém va khé khin trong viée tinh sach dé thu duoc Pfu DNA pol tinh khiét, hién nay
c6 rat nhidu cdng trinh nghién ctru nham cai thién kha nang hoa tan ciia protein téi to hop
trong t& bao E. coli, ciing nhu kha ning tinh sach cao khi sir dung hé biéu hién tao
hexahistidine-tagged maltose-binding protein qua viéc sir dung hé vector biéu hién pMAL
[5, 39]. PMAL 1a hé vector biéu hién cho phép protein tao ra ¢ trang thai tan do duoc dung
hop v61 maltose - binding proein (MBP). Ngoai kha nang tao dang tan cua protein, MBP c6
ai lyc v6i amylose nén c6 thé dé dang tinh sach protein dung hop qua viéc sir dung cot
amylose. Piém cat cia Factor Xa ngay trudc Pfu DNA pol gilp hoan nguyén Pfu DNA
pol. Bén canh d6 viéc sir dung Histag dé tinh sach bang Ni%* & dau N lai khong anh hudng
dén hoat tinh cia Pfu DNA tai t6 hop [15]. Véi nhitng wu diém trén, ching toi st dung hé
vector biéu hién pMAL két hop dudi His dé thuc hién dé tai: “Nghién cieu san xuét, tinh
sach Pfu DNA polymerase tai té6 hep tw Escherichia coli’’ véi muc tiéu san xuit Pfu
DNA polymerase chét lugng cao gop phan tich cuc trong viéc phuc vu cac nghién ctru vé

sinh hoc phéan tir trong nudc.

PHAN 1: TONG QUAN TAI LIEU
1.1. Tong quan vé DNA polymerase
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