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KB E cysE #l cysM EEME[E . EZRIER
SR PERERE &

7oA TFBREM

Vb g bR R 2 SR 2 B B VS #4 712100)

[ ZE] (MY eI EE R G B (5 2 2R LB 1 (cysE) Rl O- 2 Bt 22 2 R O AL &0 i
CeysMD) LB X L HEAT SR A% 3R 5K L FF il 5 AH I 2 AL A P ik . [J7 %] H PCR J7 3k AR A AT 18 BL21(DE3) g 3
cysE Fl cysM IR 44 8 H R A 2k 84K pET32a(+)-cysE Fil pET32a(+)-cysM, XF HiE47 BamH T 1 Sac T 3 1]
e AN P B E IS e A KB AT 1A AT 95 3 R 38 X R GK 7 W 4T SDS-PAGE Hil Western blot (LL His $ f& F Ky —
HOKM . ALY cysE Rl cysM 8 VR 05 G 8 37 V8 =2 KH O 5, il 4 22 5w B B AR, OF: 38 3 8l 36 e 35 1% 3k 362
(ELISA) Kz FT i s . K45 RT PCR 3843 1 822 bp 1Y cysE SEH A 912 bp 19 cysM FEP . J5UAE 3K 3k Bk pET32a
(-£)-cysE Fll pET32a(+)-cysM ¥ & i 2y . I I 72 KB #T B BL21(DE3) Hif5 536 35 , £ IK MY cysE Al cysM A EH
A3 F a4 )k 56 F 58 ku, il 5 1Y 22 v BE BT AR EL A R TR G S RE A G TN Pk L PUAARTE B AR E] 12 102 400, [E5RY K
Wb T R cysE FlcysM FEH 35080 T A% Rk, A 4 T ML 09 22 5 B b Ak

(XA KRIGAT 3 2 F B L BESE R B 3E N O- £ Bk 22 & 6 B 1k &0 e i 1N 5 26 X T e
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Cloning, prokaryotic expression of Escherichia coli cysk ,cysM and
preparation of their antibodies

FANG Kun,BAI Ding-ping,CHEN Yu-lin

(College of Animal Science s Northwest A& F University ,Yangling s Shaanxi 712100, China)

Abstract: [Objective) Cloning of cysE and cysM gene which encoded cysteine synthetase, prokaryotic
expressing the enzymes and preparing their antibodies are preliminary work for the production of transgen-
ic cashmere goat. [Method] cysE and cysM gene were amplified by PCR. Two recombinant prokaryotic ex-
pression vectors pET32a(+)-cysE and pET32a(+)-cysM were constructed by using molecular technique,
and then they were transferred into Escherichia coli BLL21 (DE3) to induce protein expression with IPTG.
An anti-His antibody was used as the first antibody in Western blot. The purified recombinant proteins
were used as antigens to immunize rabbits for preparation of polyclonal antibodies. The titers of cysE and
cysM antibodies were detected by ELISA. [Result] The cysE and cysM genes are amplified by PCR. The
cysE gene is 822 bp, and cysM gene is 912 bp. Prokaryotic expression vectors pET32a (+ )-cysE and
pET32a(+)-cysM are successfully constructed,and highly expressed in Escherichia coli BL.21 (DE3) in-
duced with IPTG, the molecular weights of recombinant cysE and cysM proteins are 56 and 58 ku. The ex-
pressed products are correctly identified by SDS-PAGE and Western blot. Two high titer antibodies (both
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1: 102 400) are obtained by immunizing rabbit with the purified protein. [Conclusion) Cloning, prokaryotic

expression and polyclonal antibody preparation methods and techniques of Escherichia coli cysE and cysM

gene are successfully established. cysE and cysM protein from prokaryotic expression are identified and pu-

rified. The preparation of recombinant cysE, cysM and their polyclonal antibodies has provided reliable

tools for the future study in the transgenic sheep of cysteine biosynthesis gene.

Key words: Escherichia coli ;cysE gene;cysM gene;gene cloning

W =E SR AR A0 3 5] R PR AF OB R
AL R s o B Y7 Tl 1 s R JsURE 7 [ PR T 3 1
FRUE“HBE &7 RA WM& WA E. IFERED
FEH W = A E N A E R X 2 LR
J o T A R R R 1 e et DA 2
TR LR . PR R 1 B IR ) e o R AR TR O TR
MHEBHAERKZEXRE L, FENIMIRRY,7EH R
R I bR R RE WS 4R L R AR e R,
FAEMIL Y A BN HES R AR . R AR
A B A A B R K 8] 32 B I B R L AR AN
7R B

10 3 B B PR TR R 2 D R B Al B TR 7S
YO ER N R B SRR RO S R
TR I 1L 2 B8 5 R A B2 A — S B R ER
— R A AR W R AR K e R I S 2 E R
MOTEATH A T8 22 TR L BEFE o Wl CeysE B2 Ji
O MERT b A 8 O-2 Bk 22 & e MG A, A
HHEE O- LT 22 28 T i Ak 20 il CeysM ik (K] 2
1) 1 VE FH RN B30 Ak &0 R I » Jie 2¢A k Be siet
AL cysE FlcysM o2 e W2 AR W& 10 % b i
ATt 1Y) G B ]

HA . A0 X b 2 iR & i Sk B cysE
cysM BYWT 5 F B AL b 7 H 45 0 5 T Rk M H: 2 1Y 2R
FI B4 0 % F . Bawden 2550 )RR 405 2 70 17 IR A
(Salmonella typhimurium) ¥ 55 H 2 B &R &
Tif 5 DAL B L2 22 /0 BRI °F L 25 SRAE IR FL 3 W) 1R
ST cysE il cysM 33K 5, Zhao %5 i i X
cysM (iR A E alifl, KT cysM X HE &
FI & B & B A T2 S W R 5 k. Salsi
SR 9 6 1 X cysM B A BEAT 4 AT, R B
cysM XJF I i P[] i B A 2T PR R AR S v
H AT E A X cysE Fil cysM DA 058 340 B A il
AW PCR 98 K i #1802 IbE 2 iR & A8l 1
cysE Fl cysM He DA 4 2 BORL B4R 3147 A% R0k JF
i 5 AR B0 2 2 SO BE TR . LU O 2 B R 6
il 2t R PR 48011 5 BF 9 B9 R

I i RS R

L1 # #

KW #F B (Escherichia coli) BL21 (DE3)

DHS5a #16 H RAR 2 A A% R K 80k pET32a(+)
& Novagen 22 & 7= i » BR il M 4% BR N Y1 8§ BamH T
M Sac 1 . Tag DNA B & i TAKARA 2\ & 7%
M, T4 DNA %30 Fermentas 2 &) 72 0 » His R
2 —$t HRP $ric 9 F 50 1eG —HT WK IR AR W
77 s FEA AR 2E R B Dy 1 [ 7 0 B
.2/ &
1.2.1 pET32a(+)-cysE #= pET32a(+)-cysM &
mAK R AL %R RYE GenBank 2 i 1)
KW & REL606 ¥ cysE Fl cysM DNA JF %
(GenBank 543 5l & 8177668 F1 8176794) , ¥ 115l
M :cysE FES14:5-CCG GGATCCGTGAGTAC
ATTAGAA-3", P54 5'-AAT GAGCTCTTAA
ATCCCCGCCC-3"scysM EHiFTG1 47 :5-ACA GGAT
CCATGTCGTGTGAAGAA-3", FilE514:5'-ATA
GAGCTCTTAGATCCCATCCCCA-3', F. T %
I LB 4 0 A 51 A B BamH 1 F Sac |
FiE UL o 5140 FR R T A T B A W

PLA % FT 3 3 5 4 cDNA 8 4R . PCR # 14
cysE Fl cysM &K, PCR JZ W B K ZE N 25.0 pl,
Horb B LUFWESI# (10 mmol /1) 4 1.0 pl,cDNA
#z (10 mmol/L) 2. 0 pL, PCR Mix 12. 5 pL, %
ddH,O %= 25.0 L, PCR ¥ 34514 .94 °C HiAs Pk
5 min;94 ‘C7Z84E 30 5,58 “CiB & 455,72 ‘CIEMfL. 5
min, $ 47 35 PNEH; B 5 EEMH 10 min, BP 3=
Yy, #E47 20 g/ LB R b B s v vk O 010 Je Tml it

F BamH 1 .Sac [ % PCR 7= ¥ 5 %% % 15 2
& pET32a(+) 3 BIHEAT SR YT B H 9 B, 16
T4 & H 0 /E R %3 pET32a(+)-cysE
1 pET32a(+)-cysM 5 20 FUkL . B5 & B 7= W A K
[ kF B DHb5a H K% 3%, BURR s B £ 17 BamH 1
Sac 1 YUY 4 € J5 2% 7 5% 4 0 3 23 w) A7 I
1.2.2 cysEfm cysM & awy Rkt 544



11

I EE LRI cysE R cysM SR B9 SERE R 15 T 2 SE BT AR ) i 4% 37

Tk pET32a(+)-cysE 1 pET32a(+)-cysM
¥ N f5 £ W BL21 (DE3) #1, F 37 C T, HH 1
mmol/L IPTG i § &k, 700 T 2.4.6 h A4
fio BCERWCERFES .4 CHEE 12 000 r/min &
L 5 min, AR, JH PBS PRk 3 K, H & T PBS
w4 °CR R RS B R . HBOHE PR IR R S R s 4
CHEIE .12 000 r/min #.0> 15 min, B W, 4T
SDS-PAGE H1 K, % 5 7 52 # R-250 4L (4, %5 3F
H 092 1 AR 73 BT R A 7

T HEAHE N & A HZARR % (His-Tag) .l H]
Ni-Agrose 7% F1J2 #r /% H gk 17 g fb, i e H 1Y &
M.

1.2.3 cysE #= cysM & & % Western blot 4 M|

H 4 cysE Al cysM & H i 17 SDS-PAGE HLIK .
HLUK A B P= 9155 85 2 PVDF B I, DL di His B
FEdLR S —Pi. HRP FRid i EPi R 1eG o Z Pt . i
1T Western blot £l , i 8 )5 17 B8 . id 5% KI5 45
R

1.2.4 cysEA cysM &G % A A& I
4 FUBE 22 KRE A%, Rl 1~5 mL, 5385 13, 1
SRR R I B ) B X R Al Y cysE A
cysM 2 1 43 i 5 5 R R BE [C 58 4 48 R IR &) OF
oA AE s TR R E WM 2 Sk N E g, i
TEWREE I H R 500 pg/H,10 d J5, #1738 5%
B g (AL REAR ) B o IR 8 A AR 7R o 39 o f 92 3
PEAT 4 B RIAIBE 7 d.38 d JE O I 2R I » 43 55 # Ifi
o

1.2.5  4uthaut e deml 5 oR H O BRI o 1
AE cysE Fl cysM fil & & H Bt 5 A Bk Y BT & vk D
K s AR AR B RE . AL WK A AR R B R
20,10,5,2.5 mg/L, G #EbR AR (0. 10 mL/fL, &4
B EESE 3,37 ClHHF 1 h 5T 4 CEMT
o [V AR B WO BRIl 3 (—H0D4E 1+ 100~
1+ 400 [ A% Lo # RS . 47 [ 3 47 ] 4% ELISA,
PEPEBAPE LI ODysofE7E 1 2245 .P/N {E(P/N=H
PEXF BRFL OD 5o {8/ B4 X B L OD s #4948 fe K
A B Be D A B B e U BE R — BO R RE R Dy SR AR R R
FE,

K E 4 ELISA B W TR . 40 0 DL 4t
I HE A cysE Fl cysM & 11 (BT Wk B2 10 mg/L)
YE M A 45 B A 9k Wl A Al (0. 10 mL/ L) ,4 Cad %,
WHFFRLNE W HERZE WK 3 R, T L
R B RN AL I AR — e (R T
400,1 : 800,1 ¢+ 1 600,1 ¢ 3 200,1 : 6 400,1 :

12 800,125 600,1 : 51 200,1 ¢ 102 400) %% B 4
FEREI Y 0. 10 mL, & 37 CHEE 1 h, Pk A
0.10 mL —#i (HRP #ric 0 EHi % 1gG, T AE U &
S 1:4000),37 CHEF 1 h, HTRSEZE PRVE 2 K,
FHXLZE K BB 1 U M 5 1l 45 s g L b i AL B E 1Y)
TMB B %0. 10 mL.F 37 C F &£ 10~30 min,
JnA 2 mol/L iR 0. 05 mL & 1k J Wi 5 2 v L N 1)
€0, 78 T 13, ) G B P P R ey P s LR L
B AR AL T 452 A2k 450 nm Zb I € %4 LY OD .o 8 - #7
SR FL OD o {5 K F BT R FL OD o {58 2. 1 4%
WUy A BE P

2 HiR5 0

2.1 KBWHE cysEfMcysM BEENEEREAR
NEMESEE

G GenBank A A BT R, cysE JP 8] 42K 822
bp,cysM FEH 4K 912 bp, AKX cysE Fl cysM
FEH 2 PCR ¥4 J5 , UK 45 R BIRAE T 5 H K
FEARE W R B (L 1), FE4 kL pET32a(+)-cysE
Ml pET32a(+)-cysM & BamH [ I Sac [ BV
Mg oI BL T 822 A1 912 bp AR Be (B 2) . 5 B
MR — B, B BRI P 45 R 5 GenBank iz
B P8 2 2. 2 REIIRSE T IEHD

cysE Fl cysM B Ky 3, I H s D #4 1 ik 58 i 75
B SRR IR B A

M 1

1000 bp
822 bp

1000 bp 912 bp

750 bp

Bl 1 KBEFFEE cysE Ml cysM 34 PCR
77 T H Dk A
M. DL2000 Marker; 1. cysE 3£ PCR 724 ;
2. cysM 3L K PCR j% 4
Fig. 1 Analysis of PCR products of cysE and
cysM by agarose gel electrophoresis
M. DL2000 marker;1. cysE gene;2. cysM gene

2.2 KBFE cysEf cysM EEAEBAMRIZE. 4
tELE
AR R H pET32a(+) Tk R 5 W4 4R
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5% 39 &

IR 2R AR A K FT 7 BL21(DE3) Hr i s £ ik
FIEM A B E AR 6 4 His-Tag ZJ5 . 7 517
1 1) Trx-tag fl S-tag(4rF B 298 26 ku) JE Al
BEAETAMRS . cysE EAMS FREY
S 30 ku((822—3)/3X128),cysM &AM/ T+ it
B2, 32 ku((912—3)/3X128), N cysE
Al cysM 5 41 fil & 8 119 40 F 43 3 o4 56 Al 58
ku, A% SDS-PAGE 45 IR, 7E2Y 50 ku 4b i
T HEE A & (8 3 5SS —5. BRH
e R BAEARIBEL T 2R EN
FeikEMW 25% , F W] pET32a(+)-cysE Hl pET32a
(+)- cysM A £ BL21(DE3) & s £ ik .

M Western blot Jl 7 45 5 (J&] 4) Al WL, fiff H 4%
1+ 1000 Vb {576 B (9 S bt i 3 48 S — Bt . Wi AE &
Marker 73 it 2 55 ku &4 2] H 09 @4 2 14
(R 45 5 Wd W] A 3 55 T 1 45 0 S e LTS X cysE Al
cysM & 8 L BA R AP B9Re v L v] 5B R R AR

1 2 B 4 5

SR RS A

1000 bp
750 bp

912 bp
822 bp

K 2 pET32a(+)-cysE fil pET32a(+)-cysM HY
BamH T #1 Sac T XY % 5 45 5%
M1. 1 kb Marker; M2. DL1.2000 Marker;
1. pET32a(+)-cysM;2. pET32a(+)-cysE
Fig. 2 Analysis of restriction enzymes analysis by

agarose gel electrophoresis

B 3 pET32a(+)-cysE fl pET32a(+)-cysM i S F£iE =W SDS-PAGE H 3K 4> #F
1,6, 28 AN 52~4. pET32a(+)-cysE & IPTG %S 2,4,6 h;5. & 4 Marker;
7~9. pET32a(+)-cysM & IPTG %5 2.4,6 h

Fig. 3

cysE,cysM proteins expression identified with SDS-PAGE

1,6. Control protein;2—4. Induced by IPTG of pET32a(+)-cysE about 2,4,6 h;5. Protein Marker;
7—9. Induced by IPTG of pET32a(+)-cysM about 2,4,6 h

2.3 KBWE cysE M cysM BB Z R EREHMN
il ZE

I 4iAL J5 54 Rk 1 cysE Ml cysM & A e
P2 T PG == A 38 i T R R A 1% AR FRYE 1LY ODso {E
FEUT 1. 0. P/N Al K Ch 9. 934 1. 474 I B & £
BB B AR BB R O 10 mg/ L, $iik B
B 1 400,

K HII4% ELTISA I 5E B 4 i 3 25040 » 45 58 03k
1. MW 1 o] AL S8 A, cysE Il cysM f

AP BRI T 1 5 102 400, 2 W £ 09 P A
HAT B (0 e e 4 s 1k

Marker cysE cysM

K 4 cysE fil cysM 40 & 4 1) Western blot X F

Fig.4 Identification of recombinant cysE,

cysM protein by Western blot



%0114 T T RIGFEE cysE il cysM &R 1) 52 1% | J5A% 323k I 22 T e oA 1 o & 39
R 1 cysE# cysM HiF M iFE M B ELISA 354
Table 1 Detection of cysE.cysM antibody (rabbit serum) with ELISA
A B B BE 1 ODyso {E Ve B
ik OD,s50 value of different dillutions 3] ﬁXJ
- ODys0
Antibody - S
1:400  1:800 1:1600 1:3200 1:6400 1:12800 1:25600 1:51200 1: 102400  Contrast
cysM HiLf& 3.057 2.960 2. 841 2.770 2.292 1.931 1.258 0.736 0. 480 0. 045
cysM antibody
cysE fitfk 2.893 2.833 2.758 2. 690 2.524 2.419 2.229 1. 604 0.944 0.065
cysE antibody
e [5% ]
30 8

cysE Fl cysM &2 it &R A= ) A 1k 3 I A4 AL il
A HE IR 2 I 0 1 2 P L AR AR
R AMA A D A B EEDY, [F i, A
M S 2GR AT 4 i I A G 5 R T R E
SR B BAEER R e HOR s 2 B
AL s L SRS R A T

AR K ] pET32a(4) JF A% 244 L 1% 2% 44 7T 4
1% FH T e gl £k 1) His-Tag, BT LA H 09 8 1% Ni
B A AR R 0 3 L, T R Ni-Agrose 2 BT #E Ok
gifb BB A, 2 I IR A BL21 (DE3) 2 4h 4
EAMRBEE AR TRACKREEWEAD. BT
H W& Ok B R A, BT LAAE 32k i — AR & 7
ALK . LLalifb i) cysE Fl cysM 8 40 I S i 4
FUBP 22 R A 4, i 4 h B R 2 R 2 s B it
T, ik ELISA KM, i 28 i Ho 44 x40 J 2 A 8 44
(e 45 G e T

ALK SDS-PAGE %545 7R o A 5] 14 B 5 W A
AT 5 W B TPTG 55 T . cysM 2R [ 1 KA 1
K& cysE EARBIEM 2 5. W cysE M
cysM B R ik SN ] R — 25 1 B 5 AT %t
cysE AW AR B F M HEITHRE, JFelmn]
FIHC ARG 0 H A LR 4 A% ek 0k, 5 Yo 20
AT A% R TR A 8 SR i T AL, I B 3RS
(4 ST IS BEAT Western blot, K 5T 14 ) 4 5 4

4 %5 B

B s ke B R IAAT T cysE Fl cysM B fg T
HJF A% 235 Bk pET32a(+)-cysE F1 pET32a(+)-
cysM, IFAE KA FF 7 BL21(DE3) 52 3 1 i 2405 &
F 3K, 15 1 cysE Fl cysM & 114 SDS-PAGE Hi
Western blot %5 1E 1 , il £ 1) 2 5e B b ik B A B0
() BB 245 A i P DU BE 273K 8] 1+ 102 400, &7
T RIGFE cysE F cysM 3 H ) 7a e A% 8 K £
SR HUAR £ Tr 1 SR itE— 2D I e R 1 L
R T HOR SR
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