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Soluble Expression of C4ST-1 in Escherichia coli
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(1. School of Biotechnology, Jiangnan University, Wuxi 214122, China; 2. Key Laboratory of Carbohydrate
Chemistry and Biotechnology, Ministry of Education, Jiangnan University, Wuxi 214122, China)

Abstract. Chondroitin-4-O-sulfotransferase-1(C4ST-1, EC 2.8.2.5) catalyzes the sulfation of 4-OH
of GalNAc to generate chondroitin sulfate A (CSA). C4ST-1 contains three pairs of disulfide bonds
and is hard to correctly fold into active form. As a result, C4ST-1 mainly exists as inclusion bodies in
E. coli. To increase the soluble expression, the effects of co-expression of thiol oxidase (Ervlp) and
C4ST-1 or C4ST-1 and disulfide isomerase (DsbC) were investigated. The results showed that
co-expression of DsbC significantly increased the expression level of intracellular soluble protein
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while no significant effect was observed for co-expression of Ervlp. Co-expression of C4ST-1 and
Ervlp, or C4ST-1 and DsbC increased the enzyme activities to (12.32+0.76) U/L and (21.99+0.42)
U/L, which were 1.30 and 2.33 times of that of the original strain, respectively. Then, C4ST-1, Ervlp
and DsbC were co-expressed and the enzyme activities in shake flask and 3 L fermenter were
improved to (29.12+0.66) U/L and 49.97 U/L, respectively. The present study provides a solid

foundation for further applications.

Keywords: chondroitin-4-O-sulfotransferase-1, thioredoxin reductase, sulthydryl oxidase, disulfide

isomerase, soluble expression
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I RN S A2 45 TR A A 28 RGN SR A 25 ) (R
IRF )32 0 ] T AT, CS AR 4 LA R AL 0L
ANIE AT 438 CSA AR R 4 2 C (chondroitin sulfate
C,CSC)ZF, HAT,CSA ETMNE B MR B4
S ECE LU RS R, (H iR T i 20 SR
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Table 1 Primers for PCR amplification

Eik7 FFo1 (5'-3")

Fl1 GCCTGCAGGTCGACAAGCTTGCGATGAAAGCAATAGATAAAATGAC

R1 CAAATTTCGCAGCAGCGGTTTCTTTTTATTCGTCCCAGCCGTCCTTC

F2 AGTATAAGAAGGAGATATACATATGGATGACGCGGCAATTCAACAAACG
R2 GGTGGCAGCAGCCTAGGTTAATTATTTACCGCTGGTCATTTTTTGGTG

F3 GATCTGGGTACCGACGACGACGACAAGCATCCAGTTATGAGAAGAAACCC
R3 TCAGCTTCCTTTCGGGCTTTGTTAATCCAATTTCAAATAATTAGGAAC

F4 TAACAAAGCCCGAAAGGAAGCTGAG

R4 CTTGTCGTCGTCGTCGGTACCCAGATCTG

F5 AAAGAAACCGCTGCTGCGAAATTTGAACGCC

R5 CGCAAGCTTGTCGACCTGCAGGCGCGCCGAGCT

F6 TAATTAACCTAGGCTGCTGCC

R6 CATATGTATATCTCCTTCTTATACTTAACT

F7 TAATGCTTAAGTCGAACAGAAAG

R7 ACTTTCTGTTCGACTTAAGCATTACGAGTCCATGTGCTGGCGTTC

T R AR T R IR M R IR I 5
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F 4 °C.7 000 r/min &> 10 min, FF E3E ., H pH
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C4ST-1 HHHT, 5149 F3 1 R3 #E47 PCR ¥ 14 | 9~
8155 K 25 900 bp By A B, WKl 3(a), K H DNA
afi Ak a1 3 7] &k B — 8 e B AT Rl i fE
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Fig. 3 Analysis of PCR products by agarose gel
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o
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PLEE AL 25 JFORE pET-32a (+) A X HR Pk B 41 14 5
DRI V& HEA TR AKOT A , R T 45 o i X LR Y b
WM ULTE #EAT SDS-PAGE #6434, 435 5 4 %]
4 JR, 50 REAR LG, T2 AR DUVE 1 5.2x10% b
— B A, B TR AR EE R B B Sk . BI C4ST-1
T E. coli M 32 %2 LLAL W A 1) B AP AE
2.3 #3R3X DsbC 3¢ C4ST-1 KM

I E. coli BI21 (DE3)- pET-32a (+)-
C4ST-1 & AR Tl 28 [ 32 A5 20 JfL 4 i 201 o
pRSFDuet1-Dsb C i i #vit 1 Jr vk e Ak 2 F ik sz
A, LUFE A 23 BORE pRSFDuet] Sy %R, 20
WA PR Kk W, 8 75 kWSS E 1T SDS-PAGE 43
Mr G55 WL 5, DsbC A E FILE E. coli T RLINAY

52 000

T A0 marker; 1 %5 B8 135 ;2 % BT U8 3. C4ST-1 EHA
B 1T 4. CAST-1 41 B T3

4 C4ST-1 FRi&H SDS-PAGE 4 #7
Fig. 4 SDS-PAGE result of expression product of C4ST-1

AT T 23K, HirP DshC (M,=2.6x10%) LA 4 7] 15 1K
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B 2 K B 3 UL TR AR TR X AF AE (UK 2), W]
oy WL B AR (TKE 1) EERIE DshC § 3
C4ST-1 HAFE AR VAT HIE X AFTE (58 3 Uk
) /INER o AL R AR XA TR (56 4 TKIH) . ¥4
TR R R AT AR I TR A R S RN R S 4SO TR
PEAT TG 0 A, 45 LI 6, X R B R Y TS R
(9.42+0.29) U/L,DsbC Hl C4ST-1 I3 1K B Fk 1) il
%M (21.99+0.42) U/L, J2& % BEB BR 0 2.33 %,
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5 LAk IR ) BRI 2 R A7 76 (UK E 6 41
Bk AR ), 58 Ervlp LA F 3 C4ST-1 @S
RS> LRI AP TE (56 5 UKGE ), (H R ER 4045
DU AL AR AE (5 6 TKIA ) o B C4ST-1 5 Ervlp
IR IR A — o P AR HF CAST-1 1y vl i M 3
Ik AE G CAST-1 By AT I M 2 38 52 i A X /DN X
A RE R Ervip o BLEE MEBESE AL rh P 1 A5 31
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GRREIS N 2.09 i , B 5 nl ik (29.12£0.66) U/L,

Tl
[ witey

i i
9
% g
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UE ;5:C4ST-1 5 Ervlp 3t R KBk B VE W ;6:.C4ST-1 5
Ervip $£ 38 H ¥R ULIE ;7. C4ST-1 Exvlp Fl DshC 3 ik T
R L AE W ;8 : CAST-1 \Ervlp 1 DshC 3 35 T ik DL e
B 5 #£3%3% Ervlp 7 DsbC X C4ST-1 RiXHI S0
Fig. 5 Effect of co-expression of Ervlp and DsbC on
C4ST-1
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Fig. 6 Effect of co—expression of Ervlp and DsbC on
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Fig. 7 Variation curve of enzyme activity under the

fermentation condition
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M

AT RN ITE E. coli TR RI8 T & WOk IR
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1, BRI HRMAB . C4ST-1 & 7 DAL
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o LS A A A B AT 2R 1 BA B R AR R R R A
AT EE R IR I TG PR CAST-1 A E M, AW
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