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7% DNA REBEENREREXBHITEPIIERE
& W XEE BELH KR

CPEBERMEMPIIRF L 1000800

W ¥ HPCRENKEMBHEHER YT-1 H MR DNABSREE, B3 2.5kb 1)
DNA KB, "/ BEAT] pUCIS PIIFIEE N Tag DNA BSHENE, Xl BEHT
pBV221 BERA TR, KRBT E P RIK S 94kDa WEHE 1, 100m] 5534 8 41 fa =
R 15X 10%, FENEARMEL PCR KRBT,

%{#i8 Taq DNA B4EE, PCR, Rik

PCR ZIEFRBE 3 TRHM S FEYFHA, B Z AT FAEYZE, BN,
SHY R R R B A M 2 S U, FL O TE T, HERY . PCR fU368IAHE DNA B &
B. 1976 4 Chien % & G MK ERMB (Thermus aquaticus) YT-1 B4 85 1B i DNA
- REEY, WS Cetus AR M YT-1 P4 EM4L TEH F PCR # 94kDa iy Tag DNA
AW . BT Tag DNA & BHL Klenow Jy BT PCR 1%, FHI7E PCR KM
ER/EFMERBNHE, KR EBRARERD.

PCR 3 #Z B F1{# Tag DNA RS HGRHFERS F BN, {5 YT-1 BbpEsE, WM H
BEre B (R, SERBIEFLOLA F AR, N e B, A Lawyer 24 Tag
DNA BEMEANN YT-1 FHHIEME T ERB LTS, EXBTE HERERE, B8
4 YT-1 4524, Engelke % 7R M YT-1 7k TEERE , AP pTTQ18 ., FEXRIGHIF
BB R, R T W R BB AR BRI T
— Wit DNA B 583 —FD DNA B 4B, {H Taq DNA BOMMNEFN TEWEER
iR RARE , H ik Tag DNA %Amiﬁ%mﬁ%%kThfﬁﬁ&Hﬁ%iﬁ 2 B P H
MRETE,

FATRYE Taq DNA BE&BEEEF FRIRH T BI43149, B PCR M Thermus aquati-
cus YT-1 rif S EGEE ), SRS HEAT T EGEE M F BT,

1 A #Ae ok

1.1 “HEEEF Rk

Thermus aquaticus YT-1 28 ATCC @ #p. £ b FHE B L8N Escherichia coli
DHS5a (BRL 228D . SF R EM pUC1S, IBIFFILRRE pBV221 NS MBS,
1.2 B

PR il B8 & T4 DNA ¥ M H % Promega 207, Taq DNA B4 MW H £E
Perkin Elmer Cetus #28], PCR Kit A, B, C Rt A RAFIFER .

#ICF 1993 4 12 B 20 HH.
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1.3 LR

1S S RS R 1§ BRL 22 F], 354 . Nonidet-P40 (NP-40) , Phenylmethyl-sulfonyl
fluoride (PMSF), Tris il SDS ¥4 & Serva 4+ &}, Polvethyleneimine (PED Iy g Aldrich
2w HEERERFEREEIEE Fluka 28], Tween-20 [ Sigma 258, i onfliEs
(DTT> W H Promega A1), {a¥P) dCTP M { Amershem 238] .
1.4 DNA B4
1.4.1 DNA WIR i EGE % . ZHH V1% Promega 20 B2 (A0 7 L AT .
1.4.2 PCR¥"Hf. DNA F B, 40, B, SRR kg Hscik (7
¥ 7 LT .
1.4.3 KBEHERZESAM&EZI0R (7) BRHATT.
1.5 HesthhE

G $ Lawyer M iLe 7™, BHERAIE LATE 75 CI R 30 min, A
10amoles 17 ANTP BFEERIEE & 0 1 BAlG (u),

SDS-PAGE 4r#4 Sambrook %™ ) 17 .

2 # R

2.1 HEHEEEIMNE
H{E Taq DNA B 5B EEAFE A R BEIHHYLMENE T T34, WES9
SR TFEEMBEN, FELET M 5 545500 E EcoR T#1 Sal T #9850 4 .
Primer 1 §'-ACGAATTCATGCTGCCCCTCTTTGAGCCCA-3',
Primer 2 5'-TTGTCGACTCACTCCTTGGCGGAGAGCC-3',
VL Thermus aquaticus YT-1BHEH 2 DNA H8E, WA Z47E Tamard PCRIOAD
RKi PCR L LR 36D EH (94T +imin; 56C+
" 1min; 72°Csdmind, A YT-174" 1 Hi 2. 5kb #) DNA
KB (RED. '
2.2 HEIHRNLHE
¥ PCR =S AN EamiEE, o
EcoR T il Sal 1 30Rg 4L, REEERATIEH L E
g 3 B BORL pUCISLL EcoR T# Sal 14K . 7F
{6 Wi 2T B RS 8% b A T B M I AL S B0 BB S
WikEM2. skb P88 ELIRG . 0 T4 DNA #3388,
FEIS T TN, #k E. coli DHSa, £8P
1 PCR FMFmesismignak (5 & & A w7 50pg/ml, 0. 5mmol/L IPTG M 40png/
Fig. 1 Pattern of agarose gel elec- Ml X-Cal) LUiIE B & R AL BT BR, 2R)5 /ML B EA R
trophoresis of PCR products BURAIFFFEEVIRE . A E T EHRE pUCTIR3HH
A. pGEM DNA Marker, B, PCR HH YT-142. 5kb 65 DNA BB,
amplified DNA fragment Thermus 2.3 i%ﬁﬁ*ﬁﬁﬁ%ﬁ
aquaticus ¥¥-1 4 T AL PR RV T 5 07, oUCT 1830734 i 45

A B
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I8 DNA B8IEH% S Taq DNA BB EEMVEVIEEHER (RWE2),

Pst 1 Pyvull

EcoR 1 Hind Pyull  BamHI sal [
| ! ) 4o [ 1 3
T 1 T
|
1

2 T T 1
f.6kh

. 67kb

i 0.72kb

[
1.47kh

1.6kh —]
2.5kh

B2 FZHE DNA J By i B b0 B

Fig. 2 Restriction maps of the cloned DNA Iragments in the recombinant plasmid
Joh 3 M WY DNA KB, R AT1LK Sanger XX 28 1L ¥ 7E370A DNA Se-
quencer bEMIET pUCTI18333[E Bt #4751 .pUCT183HI A DNA J7 Bt T 57 [% 3
pUCI8.E ([%3), WIaleill/F45 % W3 pUCT 18330k i BE sl 2 Tag DNA RS
(), FEHE[E S22 2490bp ([HA),

Pst1  Pwvulr

EcoR | Hind 111 Pvull BamH I Sal I

5 — + F——t— 1 ¥

B3 SRR B DNA 775 5 g
Fig. 3 DNA sequencing strategy of cloned {ragment in pUCT138
Arrows indicate sequence obtained in the sense (—=) or antisense (=} direction

-, subclone fragment {from pUCT183

2.4 FTIAFBHE

pUCT1834 EcoR 1 #1 Sal I'#§4k)5, 45 2. 5kb K B pBV221Ll EcoR 10 Sal T34
LG4 B3, 6kb B AW B S TIA K BUB S, 1 T4 DNA #4588, 15CREMR, Bk
B 4T B DHSe, &R TR (F50pg/ml AFEER) LAFRHELEK, 2B
Y4 B {5 BB iUk pBVT 14 (5),
2.5 HEERNEXHITEPHERE

WA R pBVT 148 DHb5a B P SOC BHEIOCRFEHARE, #%1:100
FEA100ml SOC i, 30CHKEFEXMNHAH, HAH2CTHFR4~6 h.5000/min
B L5min (4 COodf £ B, 1L Buffer A(50mmol/L Tris-HCl,pH?7. 9,50mmol/L dextrose,
Immol/L EDTA) EEE & CUHEEE, BEEE TF4ml Buffer A 1, DIFHEE (5mg/
ml) FEZERER 15min, A% EMA Buffer B (10mmol/L Tris-HCl pH 7. 9, 50mmol/
L KCl, Immol/L EDTA, 1mmol/L PMSF, 0. 5% Tween-20, 0. 5%NP-40), RIETF75C
%21 h, 10000r/min .0 Smin, HIFRBATEBLUIOUPEI ZHMAERE 0. 2%,
FRWE10min BOWREIRE, MIER T 2ml Buffer C (20mmol/L HEPES, pH?. 9,
Immol/L KCD), B.UE R, B Buffer C W F4 1 Sephadex G-1004k (1.5 X
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ATGCTGCCCC
CCACCTGGCC
GEOGGGAGCC
GCQCCTCAAGG
CCCCTCCTTC
CCACGCCGGA
GACCTPCOTGE
CGTCCTGGEC
GCATCCTCAC
CACGTCCTCC
AARGTACGGC
GGGACGAGTC
GCGAGGAAGC
CCTGGACCGS
BCGATCTGAA
CTGGAGGTGG
GGCCTTTCTG
TTCTGGARAG
GGGGCCTTCG
TCTTCTGGCS
RGCCTTATAR
ARACGACCTGA
CGACGACCCC
CCGAGGGGET
GAGCGGGQCG
TGAEGGGLAG
TTTCCGCTGT
GCCTATCTCA
CGAGGCCGAG
GGGACCAGCT
GGCARGACGG
GGCCCTCCGC
AGCTCACCAR
CACCCCAGGA
CACGGGCAGG
GCACCCCGCT
TGGCTATTGG
CCACCTCTCC
ACATCCACAC
GTGGACCCCC
CTACGGCATS
AGGAGGCCCh
CGGGCCTGGA
GGAGRCCCTC
TEARGAGCGT
CAGGGCACCG
CAGGCTGGAG
TGCTCCTCGA
ARGGRGGTCA
GGTGGCGATA
AGGCATGCAA

TCTTTGAGCC
TACCGCACCT
GGTGCAGGCG
AGGACGGGGA
CCCCACGAGG
GGACTTTCCC
GGCTGGCGCG
AGCCTGGCCA
CGCCGACAARA
ACCCCGAGGG
CTGAGGCCCG
CGACARCCTT
TTCTGGAGGA
CTGAAGCCCG
GCTCTCCTGE
ACTTCGCCAR
GAGAGGCTTS
CCCCAAGGCT
TGGGCTTTGT
CTGGCCGQCE
AGCCCTCAGG
GCGTTCTGGC
ATGCTCCTCG
GGCCCGGCGO
CCCTTTCCGA
GAGAGGCTCC
CCTGGCCCAC
GGGCCTTGTC
GTCTTCCGCC
GGRAAGGGTC
AGARGATCGG
GAGGCCCACC
GCTGAAGAGC
CGGGCCGCCT

CTAAGTAGCT

TGGGCAGAGG
TGGCCCTGGA
GGCGACGAGA
GGAGACCGCC
TGATGCGCCG
TCGGCCLCACC
GGCCTTCATT
TTGAGARAGAC
TTCGGCTGLC
GCGGGAGGCG
CCGCCGACCT
GAAATGGGGG
GGCCCCARAA
TGGAGGGGGT
GGGGAGGACT

[ 4

CAAGGGCCGG
TCCACGCCCT
GTCTACGGCT
CGLGGTGATC
CCTACGGGGG
CGGCAACTCG
CCTCGAGGTC
BGAAGGCGGA
GACCTTTACC
GTACCTCATC
ACCAGTGGGC
CCCGGGGTCA
GTGGGGGACC
CCATCCGGGA
GACCTGGCCA
ARGGCGGGAG
AGTTTGGCAG
CTGGAGGAGS
GCTTTCCCGC
CCAGGGGGGG
GACCTGAAGG
CCTGAGGGAA
CCTRCCTCCT
TRCGGCGGGE
GAGGCTCTTC
TTTGGCTTTA
ATGGAGGCCA
CCTGGAGGTG
TGGCCGGCCA
CTCTTTGACG
CAAGCCCTCC
CCATCGTGGA
ACCTACATTG
CCACACCCGT
CCGATCCCAR
ATCCGCCGGG
CTATAGCCAG
ACCTGATCCG
AGCTGGATGT
GGCGGCCAAS
GCCTCTCCCA
GAGCGCTACT
CCTGGAGGAG
GCCGCTACGT
GCCGAGCGCA
CATGAAGCTS
CCAGGATGCT
GAGAGGGCGG
GTATCCCCTG
GGCTCTCCGC

GTCCTCCTGG
GAAGGGCCTC
TCGCCAAGAG
GTGGTCTTTG
GTACAAGGCG
CCCTCATCARA
CCGGGCTACG
RARGGAGGGC
AGCTCCTTTC
ACCCCGGCCT
CGACTACCGG
AGGGCATCGG
CTGGARGCCC
GARGATCCTG
AGGTGCGCAC
CCCGACCGGG
CCTCCTCCAC
CCCCCTGGCC
AAGGAGCCCH
CCGGGTCCAC
AGGCGCGGGE
GGCCTTGGCC
GGACCCTTCC
AGTGGACGGA
GCCAACCTGT
CCGGGAGGTG
CGGGGGTGCG
GCCGAGGAGA
CCCCTTCAAC
AGCTAGGGCT
ARCCAGCGCCG
GRAGATCCTG
ACCCCTTGCC
CTCRACCAGA
CCTCCAGAAC
CCTTCATCGC
ATAGAGCTCA
GGTCTTCCRG
TCGGCGTCCC
ACCATCARCT
GGAGCTAGCC
TTCAGAGCTT
GGCAGGAGGC
GCCRGACCTA
TGGCCTTChA
GCTATCGTGA
CCTTCAGGTC
AGGTCGTGGC
GCCGTGUCLCC
CAAGGAGTGA

LR ELRY DNA JFF

GAATTC

TGGACGGCCA

ACCACCAGCC
CCTCCTCARG
ACGCCARCGC
GGCCGGGEECC
GGAGCTGGTG
AGGCGGACGA
TACGRGGTCC
CGACCGCATC
GGCTTTGGGA
GCCCTGACCG
GGAGRAGACG
TCCTCAAGAA
GCCCACATGE
CGACCTGCCC
AGAGGCTTAG
GAGTTCGGCC
CCCGCCGGAR
TGTGGGCCGA
CCGGOCCCCG
GCTTCTCGCC
TCCCGCCCGG
AACRCCACCC
GGAGGCGRTG
GGGGGAGGCT
GAGAGGCCCS
CCTGGACGTG
TCGCCCGCCT
CTCAACTCCC
TCCCGCCATC
CCGTCCTCGA
CAGTACCGGG
GGACCTCATC
CGGCCACGGT
ATCCCCGTCC
CGARGCAGGGG
GGGTGCTGGC
GAGGGGCGGG
CCGGGAGGLC
TCGGGGTCCT
AACCCTTACG
CCCCAAGGTG
GGGGGTACGT
GCAGGCCCGGE
CATGECCGTC
BGCTCTTCCC
CACGACGALC
CCGGCTGGCT
TGGAGGTGGA
GTCGACCTGC

Fig. 4 DNA sequence of cloned fragment in pUCT138

Sequencing data was obtained with ABI 3704 DNA sequencer. Dye-terminator was used

80cm) #ifk, Wi 4E B¢ % 600 ~ 1000ml Storage Buffer (20mmol/L HEPES, pll7.9.
100mmol/L KCl, 0.1mmocl/L EDTA, 0.5mmol/LL PMSF, 1mmol/L. DTT, 50%
glycerol) T, BHEREMHK WK F T —20C.

PL Ca-*P) dCTP HEBFHE, 100ml BEFFHA MM ET 2B 1. 5 X 10%u,
2.6 REEEHEREFHINEE

FElE B BRI 4 Y SDS-PAGE 4347 % 74 7 94kDa # TaqDNA R4 (H6).,

Plou FE MY ¥ PCR Kit B, C BY#R#AERA, I & T 673bp fR1003bp A5 1T £
(ED, RETFEAFE pBVT14H) DHS« W HRFTRIERIEE T LIk PCR ¥,
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Hindm

EcoR 1

Bglll

Hind 1N

Hind Iiy
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Taq
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Pst I
BamH |
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Sal1
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HARKFR pBVT14

Fig. 5 Plasmid pBVTI14
The 6. 16kb plasmid contains a 2. 5kb segment of insert DNA of the plasmid vector pUCT183. The

bold line indicates the 2. 5kb Taq DNA polymerase coding sequence. Expression of Taq DNA poly-

merase is conttolled by the PrPL promoter, Construction of the plasmid was performed as described

in the text,

A B C D

20.4

19.7

i4.4

E6 FikP=4# SDS-PAGE & ¥k sHF

Fig. 6 SDS-PAGE analysis of the expression

product
A. 5Spl PEI precipitate (in buffer C) of cell lysate of
DHS5a containing pBVT14, B. 5ul PEI precipitate {in
buffer C) of ceil lysate of DHSa containing pBV 221, C.
10u Taq DNA polymerase (PE}, D. 2pl MMW protein
marker {Promega)

© PERFRME DT RIS %I

bp

+— 1003
—B73

FE7 PCR 7=4¥ i) B i B BE I R K
Fig. 7 Agarose gel electrophoresis of PCR prod-
ucts
PCR was catalyzed by 2u recombingnt Taq DNA poly-
merase (in storage buffer) in 50ul reaction volume.
DNA template and primers in PCR Kits (SABC) were
used in these analyses. A. PCR Kit B, B. PCR Kit C.
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THAMAERRE T RERE, FRETUBRRESRETBEEANE, TEEN®
R LW E AR, ErT DR SRR ERHBINEEHES, KAMETE
REEAM AL B, Chien % 16 L YT-13% 35 4 &) 40 M0 34 7 W o0 48 211 2080u B BE™,
Lawyer 25587 Taqg DNA BAMEN, EXBT M HRE, RERS YT- 144, En-
gelke MM ERRMIERBHEFHIELRE, N2 L BEDHHRNMETE
B 7> 100 8, REBERE YT-1894500/F“, Eib i EMN TREEE IPTC S . &
MM BAER pBVT MEKBHBEFERE, A TERATRERERE, FURH
IPTG iES, BEAR T 84S T E M 100ml #5324 00 40 M 20 7 b T8 1. 5 X 10°u (988,
FIRRR YT-1691. 15407 (%, F T Engelke # i 0 TRE A RIE R, 7{F Tag DNA ¥
eg diofe et kTN

£ £ X M
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Cloning and Expression of Thermostable DNA
Polymerase Gene in Escherichia coli

Jin Cheng Liu Hongdi Yang Shoujun Zhang Shuzheng

(Unstitute of Microbiology, Academia Sinica, Beijing 1000§0)

Abstract Thermostable DNA pelymerase gene had been amplilied from Thermus
aguaticus Y T-1 using PCR technique. The amplified 2. 5kb DNA fragement was inserted
into pUCIR and confirmed to be thermastable DNA polymerase gene by restriction map-
ping and DNA sequencing., The insert fragement was then combined into an expression
vector, pBV221. This recombinant plasmid overexpressed a 94kDa of recombinant pro-
tein in E. coff. 100ml of E. coli culture could yield 1. 5X 10° units of Tag DNA poly-
merase, which could ke applied in the PCR.

Key words Tagq DNA polymerase, PCR, expression
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