TOE R R A M F R E 202m1H 185 1
Journal of Pathogen Biology Jan. 2023, Vol.18.No. 1 e 63
DOI.:10. 13350/]. ¢jpb. 230112 < W
p M2, s L A iy
i 6 B I B E A RN Y R 1 S E

OXEBAR.ZZ,AME NEH LBR.ELT 2T
CHS M R 2 5 T 5 2 2 0 B 002 2% T R M 450001)

BH oM F A NE T RS M E 1 CTsCRT) . X Ho A W etk HE A7 % 8. A 3F 3 RT-PCR ¥ 4

TsCRT HH 44 # F 41 ik pMD19T-TsCRT, Wl )3 IE )& W 5 B 2 3 35 #4& pQESOL., #4 & T 41 % % # /& pQESOL-

TsCRT. ¥ AL K ¥4 B BL21(DE3) , LA 5 N 3E-p-D-G A 2 FLBE 1 (IPTG) 55 3% L il i Western blot,qPCR Hl 82 5 5¢

Jei B (IFT) % 5E rTsCRT 9 5N Bk e HEAE A [a) 9 9 32 05 5 L 1 u,ﬁuﬁJ%%ﬁﬁwum rTsCRT B %t 52 5

P, R I EEE 41K 5k Bk pQESOL-TsCRT, 4 1k DE3 J5 & IPTG i 5 & ik M4 4 7 B ity 47 X 10°

rTsCRT E [ . ALy rTsCRT S/ 3 WKL MIHHLAR S i 1 03 . Western blot &5 .rTsCRT ] #47 rTsCRT

1MLV L E B AU g /N BNV R . qPCR 6 7, TsCRT 78 JiE 6 i L4l | i 180 Ja% 2 P 4l oin | sl st Rk 28 4 fU I

%%*ﬂ%@ﬂj IFT i3 7R, TsCRT FZE @M ER BRI R L ARG, #ie  TsCRT 760 B IR R SU ¥ 6 %
kLA RIEN (TsCRT BA RAF BT E , 7T AE S i) 4 HUTE B HUE T A LT 27 12 W i e 4B T i

Tt 45 I s R R A

|GISEESSD)| R383.15 | CEREIE A G 1673-5234(2023)01-0063-05

[ Journal of Pathogen Biology. 2023 Jan;18(1):63-67,72. ]

Expression and biological characteristics of a novel calreticulin from Trichinella spiralis

BAI Sheng-jie, CHENG Yong-kang, WANG Zhen, YAN Sgui-wei, LIU Ruo-dan, LONG Shao-rong.,

CUI Jing, WANG Zhong-quan

Zhengzhou 4500001, China)

(Department of Pathogens, Basic Medical College, Zhengzhou University ,

[ Abstract]) Objective  To express a Trichinella spiralis calreticulin ( TsSCRT) gene and identify its biological
characteristics.  Methods The TsCRT gene was amplified by RT-PCR and the recombinant plasmid (pMD19T-TsCRT)

was constructed. The TsCRT gene in recombinant plasmid was sub-cloned into the prokaryotic expression vector pQESOL
and recombinant expression plasmid pQE80L-TsCRT was prepared. The pQE80L-TsCRT was transformed into an E.
coli BL21 (DE;) ,and induced by IPTG. The X reactogenicity of rTsCRT,expression and tissue localization of TsCRT at
stages was investigated by Western blot, qPCR and immunofluorescence test (IFT). The
Recombinant TsCRT
(rTsCRT) with relative molecular weight of 47 X 10* was expressed by pQES0L-TsCRT constructed in this study. Serum

various T. spiralis

immunogenicity of rTsCRT was assessed by immunization of mice with rTsCRT. Results
anti-rTsCRT antibody titer of immunized groups was up to 1 ¢ 10° after the third immunization. Western blot results
showed that rTsCRT could be recognized by anti-rTsCRT immune serum and T. spiralis-infected mouse serum. TsCRT
gene was transcribed and expressed at all various T. spiralis stages (muscle larvae, intestinal infective larvae, adult

worms and newborn larvae). The IFT results revealed that TsCRT was principally localized in out cuticle and intrauterine

embryos of female adults.

for anti-Trichinella vaccines and serodiagnosis.

Conclusion TsCRT has good antigenicity and can be regarded as the candidate target antigen

[Key words] Trichinella spiralis ;calreticulin; expression; biological characteristics
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TsCRT KR4+ 1 221 bp, 4t 406 aa 25 [, pl
g 4. 65, A4y F RO 47. 203X 107, ZEAAE
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B CRT #4572 7 41 Fe Xt , 45 3 878 TsCRT 5 H Al Fk
JEE S CRT M AHRUPE Y 72 9520 LA | (B D, 48R
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ERIFEANM 12 4R/ SR T — AR RBEN X
R R 2 AW 40 B — A2 9 Rl 2 AL i
B/ FEEB, B —A 2 3 AR AR R i B (A 2).,

T TR 8 43 R P F AR R 17 910 R R 1 B0 27 T 910 X FE AR Bk
1 TsCRT 5iEEHEHM B/ EREHE FF L3t
Notes: Dark blue indicates sequence identity, and numbers at the
end of the sequence indicate sequence alignment similarity
Fig. 1 Multiple sequence alignment of TsCRT with other
species/genotypes of Trichinella
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Notes: The phylogenetic tree of calreticulin of 16 organisms was
constructed by neighbor-joining (NJ) method. The encapsulated and
non-encapsulated Trichinella was localized in two different evolutionary
clades of Trichinella.

Fig.2 Phylogenetic tree of TsCRT
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3 rTsCRTHRIEEETE

A SDS-PAGE analysis of rTsCRT M Protein marker 1
Uninduced pQES80L/TsCRT 2 Induced pQES80L/TsCRT 3
Purified rTsCRT B SDS-PAGE analysis of crude and ES antigens of
T. Spiralis muscle larvae (ML) ML ES
Western

M  Protein marker 1
Purified rTsCRT C
blot identification of rTsCRT antigenicity M protein marker 1

antigen 2 ML crude antigen 3

ML ES antigen was not recognized by anti-rTsCRT serum 2,3
Native TsCRT in ML crude antigen and rTsCRT are recognized by anti-
rTsCRT serum 4-6 ML ES antigen,crude antigen and rTsCRT were
recognized by T. Spiralis-infected mouse serum 7-9 ML ES
antigen, crude antigen and rTsCRT were not be recognized by normal
mouse serum

Fig.3 Expression and identification of rTsCRT
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FE R 5) L 76 TIL FUYLAN s TsCRT W 4% stk P F
HoAth ] (F=2192. 662, P<<0. 01) , i 5 1 7% 55 7k
S K (B 4A), Western blot 78 TsCRT 7EEE H
L4 s TIL B iR & NBL & 4 A~ it 3] 3 3% 35 (&
4B.40),
4 TsCRT EAEHRBMRIESECAH IFT &0

JiE B A TFT R 76 A () 390 00 A 3% 1 289 77 A
RARM) TsCRT, UK B2 2 B RE B HT rTsCRT I % i1
B, REN RGO (E 5A) . BURY] 5 IFT 45
F W], TsCRT FZo0 A0 F BRI 2 5 HE &R G
(K 5B),

Ku M

L2 3 a4
] u
972 : N
66.4 [
443 i
£ >
29.0 F——
-— -
o I
B

A TsCRT 7EA [) i W1 4% £ /K- PCR 3 #1 C = 5 ML A 1L,
P<0.05) B JEBHERF GBI SDSPAGE /48 M HH
S FRRERRAE  1~4  lgh i JIL AW & NBL C TsCRT 7EjE B B R
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4 ¢PCR 5 Western blot 3 TsCRT ZERREHRAE HARIENEE

A gPCR analysis of TsCRT transcript levels in different worm

@

stages ( * Indicates a statistically significant difference, P<Z0. 05) with
respect to ML B SDS-PAGE analysis of crude antigens in different
ML, IIL,
C  Western blot identification of the expression of

stages of Trichinella spiralis M protein marker 1-4
AW and NBL
TsCRT in different stages of Trichinella spiralis M Protein marker
1-4  Native TsCRT in ML,IIL, AW ,NBL crude antigens recognized
by anti-rTsCRT serum
Fig. 4 Identification of TsCRT expression in different stages
of T. spiralis by qPCR and Western blot
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A B MGEE AR TsCRT 19 IFT A0 (590 rTsCRT i3 95 &
Jai o TE B HU PR 2 T 2 8 WL 4% B % 4 4 ¢, ML TIL Rl AW L £
]l 100 pm, NBL R K 200 pm) B EEL WY F TsCRT #Y IFT ¥
W (TsCRT 2434 T HUAR 09 K 2 55k s BRBG o L IRy 100 pem)

5 TsCRT#ERERREREREEEME IFT &

A TIFT assay of TsCRT on intact worms (After incubation with
anti-rTsCRT serum, bright green fluorescence was observed on the
surface of each stage worms. Scale bars of ML, IIL and AW:100 pm,
and scale bars of NBL:200 ypm) B IFT assay of TsCRT on worm
sections (TsCRT was mainly distributed at the cuticle of the worm and
female intrauterine embryos. Scale bars:100 pm)

Fig.5 IFT detection of expression and localization

of TsCRT in different stages of T. spiralis
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