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Prokaryotic Expression and Protein Polymerization Analysis

of B-cyanoalanine Synthase in Lathyrus sativus
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Abstract: CDS sequence of B-cyanoalanine synthase gene (LsCAS) was amplified from the roots of seed-
lings of Lathyrus sativus germinated for 6 days and expression vector pGEX2T-LsCAS was constructed.
LsCAS was purified by GST affinity chromatography after induced expression and detected by Western-
blot with GST tag antibody and soybean cysteine synthase antibody. The purified LsCAS was digested by
thrombin to remove the GST-tag and then the molecular weight was estimated by Superdex 200 Increase
10/300 GL. The results showed that: (1) CDS sequence of LsCAS was 1 035 bp and encoded 344 amino
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acids; the protein possessed typical CBS-like protein functional domains of cystathionine beta-synthase and

cysteine synthase. (2) Expression vector pGEX2T-LsCAS was successfully constructed and the purified
target protein showed a single band with a molecular weight of 64 kD when detected via SDS-PAGE; and

also, a characteristic band was detected in both induced bacterial proteins and purified recombinant pro-

teins using Western-blot techniques. So, the fusion protein obtained is LsCAS. (3) LsCAS belongs to

pyridoxal phosphate-dependent cysteine synthetase family because of its characteristic absorption peak at

412 nm; the size exclusion chromatography determining the apparent molecular mass of recombinant
LsCAS suggested that LsCAS is tetramer and PLLP-dependent protease. These results laid a solid founda-

tion for the understanding of LLsCAS activity regulation and further functional investigation.
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B-N-FL Ft-L-o, B-— 2 3 N R (B-N-oxalyl-L-a,
B-diaminopropionic acid, B-ODAP) 7 111 # & (La-
thyrus sativus) T E R IRS 20 B A Y, IF vk &k
W2 18 T =+t (Panax notoginseng ) . Vi £ 5
(Panax quinquefolium) fl N2 (Panax ginseng )5
PR, RS R B-ODAP 2L G h 254 = L ik
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ODAP-#'
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AL Lys 785 T 305 A A E G e kT
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1.1 REHR

R P L 2 (Lathyrus sativus) #F K74
JCAARBEH R 2 A A B L 0 AR A . FhFAEE TS
B WA VB ERA(Ls 1s DRIRAIE T 23 °C
W% 6 d, BUHAM IR EEEL RNA, GST EfH:m [ 28
BRAEMBARNTE L GST bRk [ 35 E Affini-
ty A Fl K5 CS Prik L E &l #8 Hari Krishnan
P, A B [ L XA R A R
A, 10 kD #8850 A Millipore.,
1.2 REHE
1.2.1 LsCAS ERFERFE kH Invitrogen 2wl Y
MORNA 2BGRF & (Trizol ¥ EBULE T 6 d #
AP AR RNA L ] TaKaRa 2y &) #9521 538 71
4 (PrimeScript™ 1[I 1st Strand ¢cDNA Synthesis
Kit) #EA7 5% 564 8 cDNAL. R 50 pl KA &
47 PCR ¥4, H 5 X PrimeSTAR 2% #h#i8 10
pL dNTP AW (2.5 mmol/L)4 pL, itk 2 pl,
PrimeSTAR HS DNA B AW (2.5 U/pl)0.5 pul;
LEFWESI (10 pmol /1D 4% 1.5 pl., PCR R )JF M.
98 C 1 min;98 C 105,57 C 5,72 °C 1 min 15 s,
30 MEW s 5 72 °C HEAP 5 min, 5IYIFHIHN F
(ATCACCTTCCTCAAGCGAACCTC) Hil R(CTC-
GGAACTCGTGGAAGAAAT), PCR ¥4 1%
TR WEE I L VAR D O 5 26 b st SR E W BB A IR
S FENT
1.2.2 EBREHEHE  FJ EcoR T H
BamH 1 % pGEX2T 4 #EA7T WEEY) . 28 1% Bifig
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WEEE B R Uk K W JS R B R AR DNA 4 463t 7] &
(Tiangen) #F 17 U1 ¢ B Y, # FH T, DNA % % i
(TaKaRa) M7 EcoR 1 Ml BamH 1 BN 51
LsCAS R Bk, A WHALF DHSo J5, &
#% PCR . BU U] AL PP %5 0E

1.2.3 LsCAS EB 4 ¥ pGEX2T-LsCAS &
TR AFH KCM ik 5% 40 A& 32 4 BL21(DE3) Hr,
PRI 5T 5 mL % Amp (9 LB IR IE 57 5,
37 °C 180 r/min 3535 12 h J5 ; Bt 2 mL B AT
200 mL & A Amp M LB WA Kb KR
ODgyy H 0.4~0.6, I ALHWEH 0.2 mmol/L
IPTG,25 ‘CHi3: 10~12 h, WHEE KIS H PBS &
R E B, B A IE LR, SRS R
GST 3£ ¥ (BeyoGold™ GST-tag Purification
Resin) #4723 fUZ M7, Fl PBS 28 oh i F- 7 GST 2%
FREIFBE L RS G2 E A, & A 10 mmol/L
GSH 1) GST W/l & vh ik Ve H 8 1. 8 &
SDS-PAGE X} Zlifb. 25 FH #1725 .

1.2.4 Western-blot 4 #r it 4lifb & (1 7 A
12. 5% SDS-PAGE 73 & )5 . 5% # % NC & I, H
GST bRZEHR K CS Lk 450 #E47 50 3F .
1.2.5 5rFHERE B alifbiy LsCAS 45 il i U
) GST FR%5 . 10 kD A8 I8 B W 4 2 8 AW N
3 mg/mL. U1 mL FEdh . il AKTA A4k R
4; , Superdex 200 Increase 10/300 GL ¥E B H: 43 #r
aifb ) LsCAS 7 F . K& HE =8, i
# 0.5 mL/min, Jia1 48 0. 1 mol/L Tris-HCI £ #f
W (pH 7.5, 200 mmol/L NaCD , Kl i K & 280
nm 1 412 nm,
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FIH RT-PCR M 1L G 85 & 6 d [ % 15 AR &6
RNA H1iE17 LsCAS FEH CDS J@ 31 ()R 2 P18 .
R KU PCR Y1 ¥ 7E 1 000 bp £ 45, 5 Tl il
A Hk s —(E 1. PCR =R 25 15
e S B 90 58 A — B0 RN ¥ 91 2 B-JIG AR
RGN, LsCAS R 1 CDS K31 K
1035 bp, % f% 344 D FEFR ., b 09 & B A
LAY CBS-like £ 111 2 fig 45 #4 3k (Cystathionine
beta-synthase, CBS) I bt & IR & BBl (CS) . R M
LsCAS F:H FokE 1.
2.2 LsCAS RiEHMEHE

KBV % 2 2 M LsCAS JE X 1 LR 635

Bk, LW PCR BAEJE (B 2, A) , PR M 7o pe
AT ORI ER I % EcoR 1 #1 BamH 1 XL V) 56 U
(B 2,B) . N8 W 58 i F kRS 0 445 51 ¢ B, o 41 o
K7 1 HL VK T B s N T pGEX2T 28 #4K ; 8 4 i ki
Z YR AE 5 kb F1 1 kb A2 47 5 2 4405, Hg
WOER R 05 pGEX2T 25 44K M LsCAS F NP
SNl NVINY = TR 1 N AR D28
FPUESE 5 S ¥ HoAm 44 pGEX2T-LsCAS,
2.3 LsCASEA#4ik

FIH PTG AT HE A Bk A TR iE )G R GST

M 1

2000 bp

1000 bp
750 bp —

500 bp —

250 bp —|
100 bp —»

M. DL2000;1. RT-PCR
Kl 1 LsCAS ZEPH) RT-PCR #1545 5
Fig.1 RT-PCR amplification result of LsCAS

M 1 2 3 4 5 6 7 8

A. B PCRE2IE:1—8. W PCR; B. BamH 1 fl EcoR |
WEFYIHAE . 1. pGEX2T;2. pGEX2T-CAS;3. pGEX2T-CAS
FEUI77 W54, pGEX2T BEUIT7 435, LsCAS JEH PCR 77 ¥
M. DNA marker
2 EH BRI UE
A. Colony PCR: 1—8. Colony PCR of randomly selected colonies;
B. Double enzyme digestion by BamH [ and EcoR | :

1. Plasmid pGEX2T; 2. Plasmid pGEX2T-LsCAS; 3. Enzyme
digested fragments of pGEX2T-LsCAS; 4. Enzyme digested
fragments of pGEX2T; 5. Cloned LsCAS gene via RT-PCR;

M. DNA marker

Fig. 2 Identification of recombinant plasmid
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A. SDS-PAGE;B. FIMIKE CSHMAMN :C. FIH GST n 2 i (R BEAT R0 s M. 8 (1 B2 7 Bt ARHE 1. PTG 75 S BB 2 1 BT
2. 1PTG if5 3 J5 B FR 3. 4L R 1 LsCAS 1
B3 LsCAS FEH4ifbi) SDS-PAGE I Western-blot & il
A. SDA-PAGE; B. CS antibody; C. GST antibody; M. Regular range protein marker; 1. Total protein before IPTG induction;
2. Total protein after IPTG induction; 3. The purified LsCAS
Fig. 3 SDA-PAGE and Western-blot analysis of purified LsCAS
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Fig.4 Molecular weight analysis of LsCAS via

size-exclusion chromatography

FEFZNT L X LsCAS filt 5 & 1 AT 4ifk. SDS-
PAGE #5 I  W , i 4k il & 25 11 4570 B — , RUNAE
64 kD Zifq AF G WK/, dE— B A GST 7%
YU K G CS $iLik 4T Western-blot 4 #r . 76 7%
SN EZ S A SR R A SR e R g S R b )=ie a2l
FRAE 254, Ul W I Ml 5 22 1 R 1L B G LsCAS
(K 3),
2.4 SFHEES

i ] Superdex 200 Increase 10/300 GL %K AE
FIWr LsCAS TEB R SR T 195y 5. 45 R R (K
4, 4k LsCAS 7 412 nm T H A F5AF W i v,
T 412 nm o2 BE R AL W [ PLP 1 4 Ak W 0 itk
KL BI LsCAS J& T PLP 4Rt 9 25 1 5 5 .
£ 280 nm £ W 3% K T, LsCAS 78 ¥k Bt 76 L

14.56 mL AbAT e KWLM . AR 4f b o 26 11 40 T 1Y
HEBH AR AT I3 % R (194 F 1 145 kD A4
H T LsCAS % [ 8k 5r F 54 36 kD, BB LsCAS
E B VR 25 A4 AT BE LA DU 44 5 sUA7 A

31 ®

I G, LsCAS /& B-ODAP AW & ik #2
(10 S S L 671 BT 4 Ak S W -5 5 Cys & B G h
1k &% BIAYY . #f95 % W, 3-CAS 8 T 0 iz
MW B PLP 00 A 2 e 20 B2 & Bl CS K% .
T, PLP Bt 2 09 87 5 Lys (KO X CS DIRE 4T
iz mEY i, BLEE T AtOASSK 46A 545
TRFHN Cys A BB LS. R T oK
PLP W& SCHEAL s 1) Lys RAZJS, 4T E. cold
NK3 I 68 H. #b 53 Hr F i 75 A 00 2 € B, LsCS I
LsCAS 225 PRl 15 2 1 1L ARBF G 1 2 1 HEFRL
G R LsCAS A E 412 nm K FHRA
PLP By FRAE W0 , 3 — 2050 1 LR 458,

LU IT R G AR P A 58 2 B L R AR
R — A FARVRRAE 2 2 4> CS [ Rk 5
2 A~ SAT [A) J5 = J AL [6] I8 5 bk 2 R 45 2 &
Y CRC. I E YR RE /MRIRERTT CS 5
SAT BE*) . ML CRC AW, £ FEAE CS
G E T R SAT 3¢ I8 T LsCAS &
FEIHBER , vl @it 5 LsSAT2 HEAEREF] B-ODAP 4=
Yy BOR o 1 IF AR DY X G R LsCAS &5
LsSAT2 v gl it CRC & & ¥ 18 B 8 ¥ — 3% il
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o K LsCAS 5 LsSAT2 3k 6 B BE /R EL iR &
J& S TERRAR LsCAS Wi i i [7] B S5 23 39 Jin LsSAT2
WY AR 5T A 4 F HE B S IE 55, LsCAS 1]
fE LA DU SR R 7 sAFAE . Ui B LsCAS AT ELATH A~ — 5
HIr 25 CRC E&5WHIE .

CRC R A 5B IRE méﬂiﬂﬂm 14 B 2 it e
ECY L ER R MR Il ® § LsCAS Hl Ls-
SAT2 £ i CRC ﬂﬁ]?ﬁﬂ%%dé‘i? SAT 6% ; 78
SRR AL R ARIE T Cys B9 A BL . M 7217 B LsCAS
EF R A BIA & B-ODAP., 1RSI F . OAS
R BAE M CRC M 5 BEAIL T SAT I 1 s IR F- 1)
Cys BRI 7 L H Y 1) BIA K& B-ODAP & 1.
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