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Characteristics analysis and prokaryotic expression of tropomyosin of Trichinella spiralis

ZHU Ying-ying, WANG Hao-xuan,GUO Wen-ping, XIE Guang-cheng,DU Luan-ying (School of Basic
Medicine ,Chengde Medical University »Chengde 067000, Hebei , China) * ™

Objective To analyze the characteristics of Tropomyosin (TM) protein and obtain recombinant TM pro-
tein of Trichinella spiralis. Methods The TM gene sequence of T. spiralis (GenBank: AF419300. 1) was selected
from the NCBI Nucleotide database,the physicochemical properties of deduced TM protein were analyzed by ExpasyProt-
Param. The secondary structure of deduced TM protein was predicted by SOPMA ,and its 3D homology model was ana-
lyzed by Swissmodel. The hydrophilicity of TM protein was analyzed by Protscale. The phosphorylation sites of TM pro-
tein were predicted by NetPhos3. 1 Servera software,and the conserved domain of TM protein was identified by the NCBI
CDD database. The complete ORF of T. spiralis TM gene was synthesized and cloned into the prokaryotic expression
vector pET-28a (+) with a His tag after codon optimization. The recombinant prokaryotic expression plasmid pET-28a
(+)-TM was transformed into E. coli DH5a competent cells. The transformants were selected on LB agar plates and
then inoculated into 100 mL LB liquid medium containing kanamycin. The plasmid was extracted and identified by restric-
tion enzyme digestion with BamH 1 and Xho 1 restriction enzymes(completed by Beijing Tianyi Hui Yuan Biological Co. ,
LTD.). The corrected recombinant prokaryotic plasmid pET-28a(+)-TM was transformed into BL21 (DE3). The ex-
pression of T. spiralis TM was induced by IPTG with the final concentration of 0. 5mM/L. The recombinant protein was
purified using a BeyoGoldTM His-tag Purification Resin and analyzed by Western bolt using anti-His-tag monoclonal anti-
body and mouse antiserum against Trichinella spiralis as the primary antibody. Results The secondary structure anal-
ysis of T. spiralis TM protein showed that 279 amino acids (98. 24 %) were involved in the formation of « helix and 5 a-
mino acids formed irregular curls (1. 76%),The tertiary structure prediction showed that the rod-like structure consisted
of two identical a helix chains winding round each other. Glutamic acid was the most abundant amino acid in T. spiralis
TM protein,accounting for 22. 2% (63/284). The theoretical isoelectric point of T. spiralis TM protein was 4. 64. It
was predicted that T'. Spiralis TM protein was an unstable hydrophilic protein,and the instability coefficient was 44, 44.

The protein has 33 potential phosphorylation sites,including 12 phosphorylated serine sites, 12 phosphorylated threonine
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sites,and 9 phosphorylated tyrosine sites. According to the CDD database, TM protein has one conserved domain.which

belongs to the TM superfamily. The recombinant prokaryotic plasmid pET-28a(+)-TM was double-digested to obtain

the 867bp gene fragment,and the sequence analysis confirmed that the recombinant prokaryotic plasmid pET-28a(+)-TM

was correctly constructed. Gel staining showed that the target protein with a molecular weight of about 40 ku was detec-

ted in the lane with the bacterial lysate and the lane with the induced protein supernatant. A single band of the T. spira-

lis TM protein was obtained after purification. Western blot results showed that the purified recombinant T. spiralis TM

protein present good immunoreactivity and could be specifically recognized by anti-His-tag monoclonal antibody as well as

mouse antiserum against Trichinella spiralis.

Conclusion The TM protein is a hydrophilic and unstable protein with-

out complex spatial structure. The purified recombinant T. spiralis TM protein with good immunoreactivity was ob-

tained.and our results provide a foundation for further studies on the biological function of T. spiralis TM protein.

GG Y Trichinella spiralis ; Tropomyosin; Prokaryotic expression; Bioinformatics analysis

FEL I (Trichinella spiralis) & — Fh B 2 1Y £ IR
PRI RAF A 1L 3T AR SR AT T 3R B B SR e ]
B X iR AR L E B T b O B
Fe 1 S AR G AL 43 Ak #1498 /0 AR 0 o) R IR
JINGH LA AR N T M g R R A A A
Jié B HoJR g% /I Bt B 00 ) i R 40 B 0 4 5L X RL
A5 AT A L [R)S TR 14 Jiff5 40 RS B TR P15 i
20 e FAT SR AN M ARV R (LB R S T e £
A B BIL T 9 AN 58 A AE

JENLBRE H (Tropomyosin, TM) & —~ 40 g & 22
HHFG A A IR L3 & 2 = b 25 TR Y
o BEE S AR 9 R AL LAY FT AR S5 A . B G A A X
%Eﬁﬂzﬁﬂﬁtfﬁﬁ/ﬁ%ﬁ F Cexcrete secreted proteins,
ESPs) 47 4 B 70 7 s e B L TM 3 1 35
o AN SIZEG I b A A 23 A e B B TM Y 4R I 2R AT
HHAEANFEERREE, hit— LT R TM
T AE 1Y A2 ) 27 D RE B8 kil

MREE

1 ##

1.1 HA.hF  KWBIRAEMWEZE DHSa
BL21(DE3) 1 A 4t 5t RARA BRA A /N PiE € £
BT A 52 56 = A TR AT

1.2 £ &K A WY A5 F AR F 3 E
ThermoScientific 22 #) ; BamH 1 Fl Xho T FR ¢ )
it H H A Takara 23 ) s SEALEIIG B K H T K% b2
WA AR LR LRI A 9 E OXOID 2 Al's His
PR A b 5t 4 20 4 B P 8 R A PR Al 5 His Ar
S5 H alifkik ) & A HRP FRic 9 E 3t Bl 1eG T E
M3 A RAEYA BRA A iR R E R A IPTG #1
Adbm E K ER A BRA A,

2 FHik

2.1 #EXR TMARGERFAEMEZLEF N T
NCBI #J Nucleotide 4 #x $2 48 BUiE & L TM 2 K
F£ %1 (GenBank : AF419300. 1), #] f§ SOPMA (http://

npsa-pbil. ibcp. fr/cgi-bin/npsa_automat. pl? page=
npsa_sopma. htm) FUM i & H TM & H B — g 4h
¥, 8L 7EZR M 3 Swissmodel ( interactive) 438 TM
B = 4t 5] PR A R, R FH 7R 2R M 3 ExpasyProtParam
Chttps:// /) 2 #r TM & = /9 B AL 4 B, i
Protscale Chttps://web. expasy. org/protscale/) 73 #7
TM H AR KM, R NetPhos3. 1 ServeraCht-
tps://services. healthtech. dtu. dk/service. php?
NetPhos-3. 1) # £ HUill TM 25 H 8% B2 1k {7 &, 45 il
NCBI B CDD ##5 % (https://www. ncbi. nlm. nih.
gov/cdd/) A3 BT TM & H - ST 45 ¥ 55, ,

2.2 FTMAkER TMEGW R AL FTAFZNR
#i pET-28a(+)-TM Mt i R — M EW AR AR
PAE R HL TM 5 J¥ 31 (GenBank : AF419300. 1) A #8
FP 9V HEAT B UL 5 A OT A A . R o 2 A Rk
pET-28a(+)-TM # 4k & DH5a &2 &, R T & F
MBERM LB FER R FRIE,37 CHFE 12 h, PRI
PR HEFPLE 100 ml & RRE: R A LB WM 77 2k v, $i2
SR, I BamH TR Xho T B i 94 P U i 325 17 il 1)
YeE KR A el b 5t R — R A= A R A 58
B0 o B R IE A ) AL FORE pET-28a(+)-TM %
L= BL21(DE3) . #k HUH 5 B i V% T & RIB % R 1
LB W15 553,37 ‘CHiFR 4~6 h & Ay, (294 0.6
B A TPTG EZWREEH 0.5 mmol/L,22 CHEFR
K12 b AR TR RS B L s o i) IO 7 TR
W B0 e B IS MTUTE B 2E 4T SDS-PAGE AL ik %
JE .

2.3 FakEx TM Easie B 500 plIBEHY
1 BeyoGold™ His-tag Purification Resin, 4 °C & i[>
(1000 gX10 ), FEEAEAF W - M EE P ANA 2 ml HE22
PE BRI &) LU AT BERE , 4 °C B30 (1000 g) 10 s, 3¢
R T T 1~2 W 3 R A 2 ml
0T 2L B L4 CCOKFRR IR B2 95 3 60 min, LA
FOEE A . FTHF R RZ T TR s L R .
A5 ml AR R R R R AR . R B



. 1412 -

T E B R AE M F EE
Journal of Pathogen Biology

2022 4 12 H 55 17 B 12 )
Dec. 2022, Vol.17,No. 12

VR BRI, A 500 pd HE 25 M vk BV
R TR, FT T 2 RN 2 M T 0 S, B R AR I
Bihalifb i A His S W HMWEH., EELHEM
.

2.4 FaAkEE TM EGWRERESH IE2
R EAET B TM 8 R B 50 pl FFmA BFE
ZE 0,100 C & W 5 min J5 FREHEFT SDS-PAGE ¥
i LK L Yk BB S 250 mA B 45 min, 5 % BRIk =
BB 2 ho2r BN BB His 2890k /N B iE £
W Z PR INLTE 8 —Bi, LLEST/N R 1eG oy —Huift
1T Western blot, PBST ¥k 5 #4T ECL fb2£ &k 6 &

IS
oo

# R

1 KEEHTM EZAHHE

JEER TMEATREZWASLRES AR, N
63 1 (Glu, (5 kb 22. 2%, FoR 2 TN &R (Ala, /i Lk
11. 6 %0) FIsE &R (Leu, i bk 10. 6 %0) . A5 2 e ik
(Cys) Jl AR (Pro) B EBR (Trp) il 2 bt & R (Sec)
L N 8T SR (PyD . 7 H far AR 364 Asp 1 Glu 3t 79
A, 7 27,81 % 3 IEHLfT 5% 3540 Arg A Lys 3£ 50 4>, i
17.6%(F D,

JEEH TM 8 1 858 50 B Wos 279 A2 5
%5 « BHEMIE (98, 24%) .5 N R RS 5 LM
5 i BT (1. 76 %60 (Bl 1D BEHUCHLEE 35 58. 8%
) 1clg. 2. A # Alpha-# BRI E# TM HH =X
GERLEE RN 2, =AY Sy Bl SR A [F Y o B E
HEH ARG G AR G548 , TM 5 PDB £ & v i
lelg. 2. A TP AL R 69 %6 , TN A AT 45 BE R 79 %0 .

x1 HEHRTMEANESEBRAR

Table 1 Amino acid composition of T. spiralis TM
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Fig. 1 Secondary structure of T. spiralis TM
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Fig. 2 Three-dimensionalstructure of T. spiralis TM
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Fig.3 Hydrophobicity prediction of T. spiralis TM
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Fig. 4 Phosphorylation sites prediction of T. spiralis TM
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Fig. 7 Identification of recombinant T'. spiralis TM protein
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