FPAERA TR A2 R 2023 4E 4 H 55 44 %5 4 ] Chin J Epidemiol, April 2023, Vol. 44, No. 4

GO RE R W AU
(VAR URIIRS R 2o

mER REY FMHM ELE bR BEREY RHA AW
s TRRAR' TkaEd AE£ME

B kR TR BT ) S AR 4 R TR B 45 B BT B 4t R SR 158 T B 8 F P o /A4E R TR By
FEHBERELELRT, T 102206;>F BAF R AR KA FRZEQLEE S S
BE, b F 100190;° F BALF K, T 100049;° A K B 38 HF 70 1%, %5 0 450046;
THEFHEKRFELESFR, K 014040;°F B EH X5, %M 110122

BAZAE A 1E £ 45, Email ; yanxiaomei@icdc.cn

[HE] By WlewE A REIEBEER W(SEIW) 5 T 4132 A (TCR) By X2 A4 T
PEOL AT, I XT SEIW 47 se B Rk falifb. FiE  FIH AlphaFold X SEIW & [ B AR HE AT = 4 45 k4 Tl
W, £5% Bh SAVES 7 28 IR 45 4% 1] ERRAT 47 [ B AN Verify_3D %5 51 {1 XF 25 (4 B AL k47 9F Al o T
ZDOCK 55 #3 B4l SEIW 5 TCR A XA 4, I-%F SEIW 5 HoAth Ji7y 35 25 A0 2 KR e A A 7 bt it
I B selw B, K52 7 B EE 21 T pMD 18-T 24K th If A7 DU  ZE BRI 4 N V) BamH T F1 Hind T
XEFYLE R Y B A T 3RA B pET-28a(+) i, B TR %% I FH IPTG i 53855 s FIE AUZ BT
PR E T L P SEIW & (AT 44k BCASEXT R Al AT e it 68 4S5 i g R B
N, SEIW F [ F 2 35 A Sty R 35 A 3ty 19 1225 W 2 G, JHL v S R o 25 A Sk 31 - UBE AT 64> B- 1
JEA R, R FEA SR A K 24 «-BERN 7 B 1) SPAT Y B- 7 R A . SEIW B ARSI () A i 2t A
F1550 4 98.08, Hip 93.24% I & LR Verify_3D 154320.2, H IR FERR 7 F A LI X o A6 F
RT3 i v DX A 42 (BB 1 521.328) VB R4 M X 42, SR FH PyMOL 5 AF 43 FF SEIW 5 TCR 2
[ B 194Nl . 456 740 LU G A oR 25 5% AR X 000 & 3L 1 SEIW 28 11119 5 4~ 1 24T
TEPEALAL, 73002 Y18 .N19 W55 ,C88 I C98., it &if ol Pt #e A AR 1 4l fbe , ARAS 1 o 40 iy T i Ve T
HEHSEIW, it BRI T SEIW 2 [ 5 A0l BE AP RIEE AL s 8213835 T SEIW
E, Rt — R E SEIW SR R AIHLE 285 T Hak

[kEiR] SRCOHEREREE; 0T, BIUREEM S, FiERik

BE&WA: FR ALK 4 15 H (81873959)

Prediction of superantigen active sites and clonal expression of staphylococcal
enterotoxin-like W

Yang Yuhua', Ku Xin*’, Gong Yanan', Meng Fanliang’, Bu Dongbo®*’, Guo Yahui“, Wei Xiaoyuée',
Long Lijin™%, Fan Jiaming', Zhang Maojun’, Zhang Jianzhong', Yan Xiaomei'

! State Key Laboratory of Infectious Disease Prevention and Control, Collaborative Innovation Center for
Diagnosis and Treatment of Infectious Diseases, National Institute for Communicable Disease Control
and Prevention, Chinese Center for Disease Control and Prevention, Beijing 102206, China; *Key Lab of
Intelligent Information Processing, Institute of Computing Technology, Chinese Academy of Sciences,
Beijing 100190, China; * University of Chinese Academy of Sciences, Beijing 100049, China; *Big Data

DOI: 10.3760/cma.j.cn112338-20220822-00725
WimHEH 2022-08-22 RXHRE TE

SIS A, R, S, 5F . B0 ORI BRIE AT R W ABHTIEUE PO BN 5 sk ], PR AT

2FARik, 2023, 44(4): 629-635. DOL: 10.3760/cma.j.cn112338-20220822-00725.

Yang YH, Ku X, Gong YN, et al. Prediction of superantigen active sites and clonal expression of staphylococcal

enterotoxin-like W[J]. Chin J Epidemiol, 2023, 44(4):629-635. DOI: 10.3760/cma.j.cn112338-20220822-00725.




© 630 -

FPAEA TR A A R 2023 4E 4 H 5 44 4255 4 3] Chin J Epidemiol, April 2023, Vol. 44, No. 4

Academy, Zhongke, Zhengzhou 450046, China; ° Baotou Medical College, Inner Mongolia University of
Science and Technology, Baotou 014040, China; ° China Medical University, Shenyang 110122, China
Corresponding author: Yan Xiaomei, Email: yanxiaomei@icdc.cn

[ Abstract ] Objective The docking and superantigen activity sites of staphylococcal
enterotoxin-like W (SEIW) and T cell receptor (TCR) were predicted, and its SEIW was cloned,
expressed and purified. Methods AlphaFold was used to predict the 3D structure of SEIW protein
monomers, and the protein models were evaluated with the help of the SAVES online server from
ERRAT, Ramachandran plot, and Verify_3D. The ZDOCK server simulates the docking conformation of
SEIW and TCR, and the amino acid sequences of SEIW and other serotype enterotoxins were aligned.
The primers were designed to amplify selw, and the fragment was recombined into the pMD18-T
vector and sequenced. Then recombinant plasmid pMD18-T was digested with BamH | and Hind IIl.
The target fragment was recombined into the expression plasmid pET-28a(+). After identification of
the recombinant plasmid, the protein expression was induced by isopropyl-beta-D-
thiogalactopyranoside. The SEIW expressed in the supernatant was purified by affinity
chromatography and quantified by the BCA method. Results The predicted three-dimensional
structure showed that the SEIW protein was composed of two domains, the amino-terminal and the
carboxy-terminal. The amino-terminal domain was composed of 3 a-helices and 6 3-sheets, and the
carboxy-terminal domain included 2 a-helices and 7 antiparallel -sheets composition. The overall
quality factor score of the SEIW protein model was 98.08, with 93.24% of the amino acids having a
Verify_3D score >0.2 and no amino acids located in disallowed regions. The docking conformation
with the highest score (1 521.328) was selected as the analysis object, and the 19 hydrogen bonds
between the corresponding amino acid residues of SEIW and TCR were analyzed by PyMOL.
Combined with sequence alignment and the published data, this study predicted and found five
important superantigen active sites, namely Y18, N19, W55, C88, and C98. The highly purified
soluble recombinant protein SEIW was obtained with cloning, expression, and protein purification.
Conclusions The study found five superantigen active sites in SEIW protein that need special
attention and successfully constructed and expressed the SEIW protein, which laid the foundation
for further exploration of the immune recognition mechanism of SEIW.
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