L TR E R Chin J Biotech 2008, May 25; 24(5): 903-906
journals.im.ac.cn Chinese Journal of Biotechnology ISSN 1000-3061
cjpb@im.ac.cn © 2008 Institute of Microbiology, CAS & CSM, All rights reserved

B34 B B ML 2530 S ) B R A R
EiFEE

TR, B, -

b Tolk KRl 22 5 A Y TR =B, dba 100022

HBOE: AR AR TARAKRN S bt ik tik h & E KRR G f sk ok & 8 45 X B(MMLV-RT). %3t A B4 &
#9314h, PCR 3 4F MMLV-rt A B F 5, FBdZ AR TN E ARG ANTERLERITRE, MNELAE, HAI K
K HBAR pET15b M 22 AR F 20 K A i 45 pET15b-MMLV-rt; & A = 4 69 4 5638 i3 4B & F (Ni3+) Bk & fe dhib & 445 7).
/| SDS-PAGE 5#7 BT 464k = 6 K s Fe b B, B A RT-PCR T H &M 3475 7 M6 T2 & K 4 pET15b-MMLV-rt
% IPTG #5133 N33 % A 6His 49 RT a4, @i Ni* W) £ EH1F5)4h 55 &, SDS-PAGE 5 A1 A A L4 & T 1A
96%, RT-PCR %R A EA K S AN FEH., AR RAHRAZELRER H oL F R TIRFLE A 06%09 £ 4R
Bhsh b, A RIALA 7 B3R AL T T & 69 1R4E.
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Prokaryotic Expression and Purification of Moloney Murine
Leukemia Virus Reverse Transcriptase and Verification of the
Activity
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Abstract: To produce the reverse transcriptase of moloney murine leukemia virus (MMLV-RT) through gene recombination,
MMLV-rt gene was amplified by polymerase chain reaction (PCR) with specifically designed primers bearing restriction enzyme
sites. Five mutation sites increasing the solution of the target protein were introduced through Site-directed mutation. After
verification by sequencing, the gene was cloned into the expression vector pET15b to construct the recombinant plasmid
pET15b-MMLV-rt. Purified MMLV-RT was obtained by affinity chromatography (Ni3+-NTA beads). Molecular weight and purity of
MMLV-RT were analyzed with SDS-PAGE. Enzyme activity was characterized with RT-PCR. We successfully constructed the
recombinant plasmid pET15b-MMLV-rt and obtained the MMLV-RT fusion protein with 6His on the N-terminus. Recombinant
protein was purified through Ni*'-NTA beads based affinity chromatography, the purity of which was 96%. The Activity of the
enzyme was high. MMLV-RT of 96% purity was obtained with the prokaryotic expression technique, which serves as the basis for
mass production of this enzyme.
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By Je B L9 9% 7 (Moloney murine leukemia
virus) i % 5% i (M-MLV RT)J&—Fh RNA & #i 14
DNA R4, ©r LIHEE RNA DNA 3 RNA-DNA
eSS R BEHIEAT cDNA &, IEETC 3'-5' KR4k
PIRHEE, [RE B RNase B2, MMLV 5%
SR DNA RABHEMEAS 5 RNase H i P
S AR M, PTFE DNA S5 il 25 #4) PR 98 A8 1 3k 2 1
PERIE B AR A B A4 7 RNase H {&1E, 2R
SR I, MMLV 38 5 SR iR (H R S0 0 22 AR 42
T ) R T B, ] B A B 5 398 B g Tl o) )
H PP T ARG RO RO SR, H AT MMLV 33
SR 2 7 2 B E AR W . ARSCR T
— b B Y 95 4 MMILV 06 5 Sl

1 MHAeTT &

1.1 ##d

pET15b # A& .75 3 DH5a Il | Promega 2 7l;
BL21(DE3)plysS 2k B f i Jb st Up AR B R 7 5
(% #2584 ; Pfu DNA AT . Taq . BR&IEAY)
Nde I/Xho I, T4 DNA %&£ H TaKaRa 44
RN FRmEsy 7 8 A5 9 LR A -B-D-2 7l
B (IPTG)W H ¥ Promega /A wl; BifigHHEE L [B]
W& . PCR P=alifbifin & . ok #in &
W B RARAACA ] 519G ORISR DI T H b v AR
T A SE N B - A = 4R | A 4l Ak W g
(Ni-NTA) &5 4l {80570 W [ b 5t bl B 28 ) o HoA i 5]
Yk B 7 oy A
1.2 F*
1.2.1 pET15b-MMLV-rt Z 2 #1918

I Telesnitsky A 252 38 (1) MMLV-rt 4= 3% [
A, %3t T 1 % 514)(5'-ATC TAG CTA CAT ATG

ACA TGG CTG TCT GAT TTT-3', 3'-GAT TTT CTC
CCA GTC TCT ATT GAG CTC ATA GCC-5"), 5|#)

B _E R 551 A Nde TF1 Xho T BEVI{ &4, £ PCR
Pra vt IR F B (29 1782 bp)idi ] pMD18-T 2%
ferp, SRATEAUTOR . T MMLV-RT 2 (2 3E il %
PEE 1, SR FH A ) AR R A2 i Ak vE AR B Y
MG HEARMC. b THEE MMLV-RT 2 10 A%
M, ARSI IR A 43 T 4540, 16 N o0AE il 3
LRI RTEE N, HEBL K S R 2848 Jy SR K SR

A BT A B 0 SR B A5 R, R BR A
S AP i B B (V- 1) 9 33 5 S g B 38 4 B 19 43 7
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S50, WA LS ARG T, K 432 7 Y SE iR %
AN IR, 433 7 GRS R 548 Il AR . 434
B b S s RIS i iR . 435 v EsEiR
RAS AR LA L 436 5 1 B 7R 2R 28 48 Ml 4
iR, FFANUT:

L432K: 5'-G GGA CAG CCG AAA GTA ATA
TTG GCC C-3’

V433K: 5'-G GGA CAG CCA CTT AAG ATT
CTG GCC C-3'

1434K: 5'-CAG CCA CTA GTC AAG CTT GCC
CCC CAT G-3'

L435K: 5'-CA CTA GTC ATT AAG GCC CCC
CAT GCA G-3'

A436K: 5'-CTA GTC ATT CTG AAG CCC CAT
GCA GTA G-3'

2% PCRJE m R FE AR AR s 548 J5 1) re FE A,
5B AR pET15b #4 & F 4 Jii ki pET15b-MMLV-t,
Wy B0 )5, # 4k #2151 327 BL21(DE3)plysS H
ik,
1.2.2  MMLV-RT & /719 #A R4

pET15b-MMLV-rt & 21 Jii %7 5% /b BL21(DE3)
plysS )i, BEFAETYE T 1 mL LB B3R5 100 pg/mL)
H37°C BRI, T 9 mL LB B, B
Asoo A 0.6 BIIMAZH S 0.8 mmol/L IPTG 5%
3.5 h, SDS-PAGE Hijk # i M

XF 175 5 2R A T I TR I T AT R R, R
V53 S5 W DA PR AT A5 224, 43 ) B 5 VR
4T SDS-PAGE HiUk; WLEEH AT EPERE L .

B3 mL EVE AR AL = SRR E M A E R AR
(Ni-NTA) % A2 M # R 30 s kAT 4l fk
1.2.3  MMLV-RT & /7% 1075

LI MS2 fGHE R FE N4 RNA ytit, FfulE
11235 5 B I % 5 | 1 (MS2-PF: 5'-CCT TTC GGG GTC

CTG CTC AAC TT-3 MS2-PR: 5'-CTT AAG CTT
CTT CGA CAT GGGTAA TCC T-3)#4T cDNA &

B W SRR 10 pL SR RNIA R, 0.5 pL

MS2-PF(100 pmol), 2 uL 5% RT Buffer, 0.5 pL
MMLV-RT, 0.25 uL RNA il 551 (40 w/pL), 0.5 uL

dANTP JEA%(4% 10 mmol), Jill DEPC 4b B XUZE 7K
F 10 pL. S 451 42°C 15 min(GUi#4 5% )0); 95°C
2 min (G5 SR 4 2 16 BN ) o PCR 9735 SR 20 uL
MK Z, 435 2 uL cDNA W, FEstk - FiEs]



FBERNAE: B e B L A 30 SR Y IR Ak Al R LA ) T 905

P14 0.5 pL (10 pmol), TagMix(2x)10 uL, ddH,0 &
20 uL, SRR 95°C 2 min; 30 MEHF: 95°C 30's,
55°C 30 s, 72°C 2 min, fJ5 72°C ZEf# 7 min,
RT-PCR J W 7= 4 1%35 i W 56 JC HhL 9k 43 o

2 X

21 MLV-rt EERYY 1

MMLV-rt 3% [ PCR " 34 7= 49 28 Byt I8 W 08 Je Hi K
Ji, AT UL 1800 bp 1 F B, 5 A BEA/IN1782 bp)
— (K 1), I FRAE, 432 A7 A5 2 R 28 728 M i
RIR, 433 1 SRR A WA TR . 434 {0 b1
SRR NTRAR . 435 fL ISR B RS N
TR LA I 436 0 1 1 14 TN 2 R 23 78 R i R o6 4
E .
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Fig.1 PCR result of site-directed mutagenesis of MMLV-rt gene
1: PCR products of MMLV-rt; M: DNA marker

2.2 pET15b-MMLV-rt EH KA IARIHE

¥ pMD18-T-MMLV-rt /i Nde 1 1 Xho 1 1)
HALE, & myEfEF|RIABORL pET15b 1) Nde 1 F
Xho T WY 5 22 6], f4) HEE 4 e 7K ki pET15b-
MMLV-rt. Y5 5E (B 2) B E S 751 56 4 1R
Iz A 6 A His Jpal, IR RT A&
A 6 1 His RG], XA FT RT MRY2ifk,
2.3 MMLV-RT ZEHWIFERIX

& TR Ak E BL21(DE3)plysS J&, 7E
37°C 24T, R IPTG(Z M E 1 mmol/L)ifs 53Kk,
Wi BB AS ] Bsf AH B B ¥, SDS-PAGE Z3 1 B/, 175 S 1Y
RS Mr 66.2 kD A2 47 55 i K- I 2 11 451,
T AN IPTG 4%} B2 0 A H BN 457ty 2B rt
FEHAG A M FRIE(E 3).

H AR RIKREN S22 5K W, 1 mmol/L IPTG,

37°C, 'S 3.5 h RP ] 3ffs fi K 26 1 A0 2k (5dis
KAEfit). SDS-PAGE Z5 R Hrk MR RENEN
T FIERE(E 4), RAERNGI A MMLV-
RT & [ AR Uk, xHE AT T R S
Wl AR VR AR AR H A
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Fig. 2 ldentification results of the recombinant plasmid
pET15b-MMLV-rt by two restriction enzymes digestion
1: pET15b; 2: pET15b-MMLV-rt/Nde [+Xho I; 3: PCR products of
MMLV-rt; M: DNA marker
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Fig. 3 Expression of MMLV RT/6His recombinant protein
Mp: protein marker; 1, 3, 5, 7: recombinant plasmid pET15b-MMLV-1t
without IPTG; 2, 4, 6, 8: recombinant plasmid pET15b-MMLV-1t after
IPTG

24 MMLV-RT EE894 1L

T MMLV-RT 5 il 1 His, 7] LIR ] Ni-NTA
FRZTRY LA B T, Bl R R 4
Ve B VR B R BT, #E NTA-300 B
(20 mmol/L Tris-HCI pH 7.9, 0.5 mol/L NaCl, 10%
Glycerol, 300 mmol/L Imidazole)f5 %! &4k A5 FH (]
5)o Xralifb i B AT B, e A4S AE S R SX
M-MLV RT(250 mmol/L Tris-HCI (pH 8.3), 375 mmol/L
KCl, 15 mmol/L MgCl, and 50 mmol/L DTT)¥Ei
25 MMLV-RT &R EMHRYIZ RN

F RT-PCR kAl il 4 9 MMLV-RT 25 [ B
PE. LA MS2 JiG5#:(ssRNA 5 8 ) LR 20 RNA A
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M, FAAL R A 1 3% A% 5 197 (MS2-PF Fil MS2-PR)
PEFT RT-PCR, 155] 1700 bp K/ F B, 45 121
AR BABIEDEEWE 6). B T5IHHEE
SEMERGE, W — SR R AR
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Fig. 4 Identification of solubility properties of MMLV
RT/6His
M: protein marker; 1: recombinant plasmid pET15b-MMLV-rt without
IPTG; 2: precipitate; 3: supernant of bacterial body after ultrasonic
disruption
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Fig. 5 The result of MMLV-RT/6His recombinant protein
after elution and purification
M: protein marker; 1~ 6: elution by NTA-300
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Fig. 6 Activity assay of MMLV-RT/6His
M: DNA marker; 1~5: results of RT-PCR with MMLV-RT/6His; 6:
non-template control
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MMLV-RT & —Fp & 2200 T 18, 7495
AN o AR SO 2 T % 2 TR A
Fy el i, ML TaRE, ns v S R A B &
Fik . TR, ARSCIRIER MMLV-RT & [1H
TG HEARE RS 6 MEILRIESL, &M
ity () 1 s A /0, ARAS B A SR KR R
M, TR UE A s v o R B A 1 S 56 Hh 32 2
SUGEAR A, MV 1 A TR AR A T ATV T R A
wHH. FRUAWEEFENRERSTFAESA
T = AR S5 A (R ARG, B THE KW W b 3w
AN HBA G 8 8 0 R M S AR AR G i
e 7 e, LR AAEAR S AR T Ak R S
RENEEE A .

TEARTSTEYE MMLV-RT & (ABGRY 560 F, A7
W Ak SEBIF SR ) 53 F 4580, 4 S 0 2 M 0 A SR g
PR AE R LA 5 I AT 5 R P A AL A 9
PEAT I ki, 15 8 —HE 2 P TR e LAY Ol IS ST
W BT B EBU R S BE 20 ) S A
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