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Design, Expression, Purification and Functional Characterization of
Artificial Antioxidant Peptides

YAO Xinhui'?, ZHANG Yunfeng'?, KANG Zhen'? CHEN Jian™*
(1. School of Biotechnology, Jiangnan University, Wuxi 214122, Jiangsu, China; 2. Key Laboratory of Industrial
Biotechnology, Ministry of Education, Jiangnan University, Wuxi 214122, China)

Abstract: Three novel polypeptides were designed with trypsin hydrolyzing residues for
manufacturing anti-oxidant oligopeptides. These polypeptides successfully expressed in E. colt BL21
(DE3) were named as ATO, ATW and WIT, respectively. Three kinds of polypeptide hydrolysates
were achieved with trypsin digestion. In vitro antioxidant ability evaluation revealed that the
generated polypeptide hydrolysates performed scavenging activity towards different free radicals. In
comparison, the ATW hydrolysates showed the highest antioxidant activity, of which the I1Cs, values
of DPPH free radical, superoxide anion free radical and hydroxyl free radical were 0.53 mg/mL, 0.45
mg/mL and 0.34 mg/mL, respectively. The present study provided a novel approach for antioxidant
peptides design.
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Table 1 Polypeptide sequences designed artificially
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Table 2 Primers used in this study
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JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.39 Issue 8 2020



FEE F AT ARG R K AR T B RAE

P HC ¥ W i R 28 =18, B4 0.75 mmol/L 1) &R
K

15 wL & M A1 170 L Tris—HCL in A 96
LR ,37 CHEHR 20 min J5 A 15 pL 487 =
B, AR 32 TR 20 05 7 BV R 5t K A 325 nm &b
MW A REBR 30 RPN — I, SR ] 3 min, 2%
HIMGAE A B[R] AZ fb i i 42, RE3R ED SR 4R R = 1
H ALV (AA /min) , BB 7 H B EERE €
HEAXWT .

Cv=(Vo=V)IVx100%

Horb Vo Az HA R B8 = H A3, 7, R
SRS LA AR OR = A AR
1.63 staAagwheFrkhne WE Kk
FESCHR[2317 H: 1 3l A Brekesh . DL VC xR
fii I JE 7K 2, B BE 61 0.75 mmol/L (948 — R AW,
Bl 0.75 mmol/L ) FeSO, % W, FL il 0.15 mol/L
PBS ZZ i (pH 7.4) ,

1E 96 FLA AR KA 35 wL 48 /AR .
70 wL PBS Z& #hi . 35 wL FeSO, i 35 wL k&4
135 pL H,0,, iR 2))5 37 CARIRIRTG 1 h, il Wik
WK AE 536 nm AR IEAE A,; 53 BRI RR 28 1R K
B EE LIREAE, WS IE N Ay B
) A B 2 A K B UKL B A H,0, 2 SRR, 45
IOGIEIE N A, FRHE A BRI RRE C, iR A
wmr .

Ci=(A-A,)/(A-A,)x100%

1.6.4  F 49 KA 1Cs, s ml = KX IR VC K 3 Fb
22 IR 7K fifE W0 T A A R A [) Jo vk 32 43 Sl
FE HORN TR B A9 DPPH [ p 3638 B R 4
PG F [ P 2ETE bR BRI [ LT BRR, LIRS
Jo o R SR A A A T R S I O Ak A A
origin AL HIHUG ML T 5B E 1Cs (A,

| 2 =50l

21 EHAMEWRKHMHBE

L pRS=F 1 pRS-R Ky b F it 51 Wy 4 M Ak 4 4
pRSFDuet-1, PA& M E K ATO Jy it , L P-F Al
ATO-R N5 AT Y 1 LA LA L ATW 5
M, L P=F Fl ATW-R R 5| #4543 ; L&
FEH WIT A, LA P-F il WIT-R A5 9419
. R PCR ™= ¥ 2lifb ol g R A7 e i, Imlli f5
5 3 8 B A pRSFDuet—1 #1& & F i 7 5 & /Y

ATO ATW F1 WIT B3 i AL pRSFDuet-1
AR B RIIRE AL, Ak E. coli JM109 J&E32 540

DL AL %S TR pRSFDuet—1 4 E. coli JM109 K
Xf B PREUR AL T BEAT RV PCR B0 E, WAL 1.2 %5
6 5.7 5 10 5 UK & A R/ ER B ey B 1)
FLR 2541, 29 350 bpo K 2 5 6 5 A1 10 5 R S U
RAZ i A T A TR BRA RO, I 45
WA, A5 E AL A 2 Y B 4 2R R pRSFDuet1-His—
ATO .pRSFDuet] —His ~ATW #1 pRSFDuetl —His —
WIT 53 564k E. coli BL21(DE3 )& 322541 i, 15 5
E. coli BL21 (DE3)- pRSFDuetl -His—ATO \E. coli
BL21(DE3)- pRSFDuet1-His—ATW # E. coli BL.21
(DE3)- pRSFDuet1-His—-WIT 415 .

bpM 1 2 3 4 5 6 7 8 9 10

1000

750
500
400
300

200
100

M:DNA marker; 1: %} 4 ;2~4.ATO PCR /=¥ ;5~7.ATW PCR
724 ;8~10. WIT PCR 7=4).
E1 EHAKXHITEEN PCRETE
Fig. 1 Identification of recombinant E. coli by PCR
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JF W E AR CT 0.2 mg/mL BF, 55 B R B AT Gk )
100% ., 3 FhZ BoK %t DPPH [ H 3535 HAT 5 bR
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Fig. 4 Activities of scavenging DPPH radical of the
polypeptide hydrolysates
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Fig. 5 Activities of scavenging superoxide anion of the
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Fig. 6 Activities of scavenging hydroxyl radical of the
polypeptide hydrolysates
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Fig. 7 Antioxidant activity of polypeptide before and after
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