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The impact of hydatid cyst fluid on the interferon signaling TRIF/IFITM3 pathway

QU Qing'?, YUAN Zhen "*,DIDAER Yeergeming'’, Mengkegale’® ,QI Xinwei' , SHAN Jiaoyu'*"
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China s2. Xinjiang Key Laboratory of Molecular Biology of Endemic Diseases 3. Department of Physiology » Basic
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Objective This study investigates the modulation of TRIF/IFITM3 pathway-associated proteins in human
liver cells (1.02) following exposure to hydatid cyst fluid. Methods Hydatid cyst fluid was harvested from the livers of
sheep infected by Echinococcus granulosus. 1.02 cells were treated with varying concentrations of this fluid (1 : 10,1 :

100,1 # 1000) alongside a negative control group that did not receive cyst fluid. Samples were collected at 0,24,48,and 72
hours post-treatment for the 1 : 1000 dilution. The expression levels of mRNAs related to the TRIF/IFITM3 pathway
were quantified using real-time fluorescence quantitative PCR, while protein expression changes in TRIF,IRF3,IFITM3,
and Foxp3 were analyzed through Western blot. Immunofluorescence was employed to examine the localization and
expression of IFITM3 and Foxp3 proteins. Spearman’s rank correlation coefficient was calculated to evaluate the
relationships among TRIF,IFITM3,and Foxp3 expressions. Results Western blot showed that hydatid cyst fluid (1 :

1000) promoted TRIF,IRF3,and IFITM3 protein expression,and the expression of TRIF were (0. 4540.09), (0. 544
0.05),(1.0840.24),(1.7540. 31) ; the expression of IFITM3 were (1.0240.41),(1.00£0.16),(1.24+0.12),(1. 84
+0.20). The hydatid cyst fluid (1 : 1000) stimulated the hepatocytes for 0,24,48 and 72 h, Western blot showed a
gradual decrease in the protein expression of TRIF, IRF3, IFITM3 and an increase in the expression of Foxp3. The
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expression of TRIF were (1.0040.31),(1.0840.19),(0.90+0. 13),(0. 5740. 05) ; the expression of IFITM3 were
(0.80£0.26),(0.94=+0.09),(0.82+0.19), (0. 5440. 18) ; the expression of Foxp3 were (0. 7040. 11), (0. 80 £
0.02),(0.83£0.03),(1.0840. 04). Immunofluorescence confirmed the co-localization of IFITM3 and Foxp3 in liver
cells at 60 days post-infection. Spearman correlation analysis indicated a strong positive correlation between TRIF and
IFITM3 expressions (r=0. 704, P<C0. 01),a strong negative correlation between TRIF and Foxp3 (r = —0. 859, P <
0.01) ,and a negative correlation between IFITM3 and Foxp3 (r=—0.686,P<C0.01). Conclusion Low concentrations
of hydatid cyst fluid elicit an upregulation of TRIF/IFITM3 pathway-related molecules, thereby activating the host’s
innate immune response against the pathogen. Over time, this response is suppressed,coinciding with an increase in Foxp3

expression, which may facilitate the chronic parasitism of hydatid cysts within the host.

[Keywords] Echinococcus granulosus ; Toll-like receptor adaptor protein;Interferon-induced transmembrane protein 3

(IFITM3) ;Nucleus transcription factor Foxp3
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Table 1 The essential information of primers
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Primer Sequence Leneth Product
name (5=3) ong length
TRIF F:CCATGTGGAGGAAGGAACAGGAC 23 114
R: TCTGGAGGTAGGCTGAGTAGGC 22
TRK1 F:AGCCTTCTGGTGCAATATCTGGAG 24 102
R:CCTGAAGACCCCGAGAAAGACTG 23
IRF3 F.GCTCGTGATGGACAAGGTTGTG 22 121
R:GAGTGACTGGCTGTTGGAAATG 22
F:CCCACGTACTCCAACTTCCA 20
TFTTM3 R:AGCACCAGAAACACGTGCACT 21 1o
Foxps F.: TCCCAGAGTTCCTCCACAAC 20 122
OXP2 R, ATTGACTGTCCGCTGCTTCT 20
. F:GAGTCAACGGATTTGGTCGT 20
GAPDH R:GACAAGCTTCCCGTTCTCAG 20 131
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F R s S R & A B cDNA CRJ il 8 — 80 °C vk 48 1 47
B D o B RR I L DR 5 | 0 i DT AR RS L MR 9
PCR AN G B RN AR FR 0K E#AE. R PCR W
vk, RN 4 F:94 °C 30 s394 °C 5 $;60 C 30 s,94
C 5560 C 30 s,3 40 MFHR ;B KR 60 °C.
2.6 SR ARRFEE B S E LAY B AU AT R
KB RN AL V) R A BRAE S R AT e g U o
o, IFITM3 —3ifa B b il 1 ¢ 100, Foxp3 —HiHi B
Fef 1+ 100, IFITM3 i 8 IFTC, Foxp3 —#i
DyLight, $RFFU) W83, 28 56 W60 T W56 R 42 1A
%.
3 FitHm

Kl Graphpad Prism 8 #Xff#1 SPSS22. 0 kA it
TG40 MT B B 22 (2 +5) R, P<<0. 05
NEFHGIHE XL, ARG LR ¢ K5 A

K2 T 2253 B CANOVA) 20 YA [\] B[] g G 85k
HA AR 7 28 93 M MR AE 2 B R Spearman 53 By
.
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BEHX S F mRNA RiZE

ALHCEETR (1 £ 10,1 ¢+ 1001 ¢ 1000) A FHEE W T
TR FIPEXS B4, T4 M 24 h 5, TR ERF 58
#% TRIF.TBK1.IRF3 1 IFITM3 %% 5% /K V- 3 3k & [l
ERWWEN AL, RBEZH I &, TRIF 2 31
R W (1 = 1000) | 3 I X F i 2 B TBK1, IRF3,
IFITM3 L W, Ja 3 TRIF/IFITM3 i# .
TRIFmRNA X} 35 7K F- 4351 K 1. 0040. 05,0. 73
40.05,2.1240. 24,2. 24 +0. 01 ; TBKImRNA #i %}
FRIRIKFE4r B A 1.0040. 04,2, 66 0. 02,5, 40+
0.45.5.6540. 18; IRF3mRNA # % 22 ik 7K 3% 43 51 Ky
1.00£0. 11,1. 28 40. 02,2, 67 0. 28.3. 33£0. 25;
IFITM3mRNA A8 X} 2 35 /K F 43 5% 2 1. 00 £ 0. 03,
1.9140.01.,2.59+0.18.,2.76+0. 19(J& 1),
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Relative expression

°
Relative

Control 1:10 1:100 1:1000 Control 1:10 1:100 1:1000

TRIF TBKI IRF3 IFITM3

Control 1:10 1:100 1:1000

Control 1:10 1:100 1:1000

TE S BT B AT LA, T P<T0. 055 MWK (1 ¢ 10) [, 7 P
<<0. 055 5 HWHE (1 = 100) thgz .~ P<C0. 05,
1 WEREERTH LO2 41/ 5 TRIF, TBK1.IRF3,
IFITM3mRNA i 8
Note: Compared with the negative control group,” P < 0. 05;
compared with the cyst fluid concentration (1 : 10 ),” P <C0. 05;
compared with the cyst fluid concentration (1 ¢ 100),% P<20. 05
Fig. 1 The expression of TRIF,TBK1,IRF3,IFITM3mRNA in L02
cells after intervention with different concentrations of cyst fluid
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1.9340.02,1. 6240. 08,1. 27 0. 06 ; Foxp3mRNA
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4+0.06.,2.58+0. 11(]& 2),
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A1, BB I A0 A% AT WL Foxp3 263k, (HAE B YL )5
W1, &I Foxp3 ikt B WG n. 74 B 60 d
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Note: (A—B: TRIF,IRF3 and IFITM3 protein expression levels in
hepatocytes after cystic fluid stimulation) Compared with the negative
control group, " P<C0. 05;compared with the cyst fluid concentration (
1: 10),7 P<C0.05;compared with the cyst fluid concentration ( 1 :
100 ),% P<C0. 05,

Fig.3 The expression of TRIF,IRF3,IFITM3 protein in L02 cells
treated with different concentrations of cyst fluid
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Fig. 4 The expression levels of TRIF,IRF3,IFITM3 and Foxp3
proteins in L02 cells treated with cyst fluid concentration (1 : 1000)
for different time periods
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: 15 1=0-859
: p=0.001

Bl 5 fERELUREHRBR/NR 8.60F 180 d 4 IFITM3
#1 Foxp3 By R IEFE AL (200X )
Fig. 5 Immunofluorescence observation of IFITM3 and Foxp3
expression and localization in hydatid infected mice at 8,60
and 180 days (200X )
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Fig. 6 Correlation analysis between IFITM3 and TRIF protein
relative expression levels under the intervention of cyst fluid
at different time periods (1 : 1 000)

\q_ \/P:

A, B o — i N B A A A O 3 A KR

-~

17, HUA B R RS R 0 Bk Ak gy
/JAEI’JTILJ?%U(%&HLWFKJHE%%TLIY’\ T B B8 3 9 D

P AEL M A S B 14 B 2 75 5 T R TS ol S 8 0 i )
PRI LS B 25 A s 50 3k ke 1 R 0 g
Wb 7 A U AR SRR K R A B A 5 G I A ) SR SR

ek
o
1

e
o
[

Relative expression level of TRIF protein

0.6 0.8 1.0 1.2
Relative expression level of Foxp3 protein

B 7 FWHERE(1:1000)FHAE R E K TRIF
5 Foxp3 | B X RIZKFHEXMED T
Fig.7 Correlation analysis between TRIF and Foxp3 protein relative
expression levels under the intervention of cyst fluid at different
time periods (1 : 1 000)
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Fig. 8 Correlation analysis between IFITM3 and Foxp3 protein
relative expression levels under the intervention of cyst fluid
at different time periods (1 : 1 000)
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