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WE.[BM] AR HE T ALK ) B HE 5 3 8 1 ( Trichinella spiralis muscle larvae excretory-secretory proteins,
TsMESP) FR IR v—75 S Bk /K i it ( folate gamma-glutamyl hydrolase , GGH) 454 /N il Toll ¥£3Z 44 2( Toll-like receptor 2, TLR2) fig
I1, VR A e RN E WA AT BB A N RE B s, [ ]85 Pull-down BRI AT 43T , % S5 /0B TLR2 456 1)
TsMESP , % H A GGH #4745 52 . #EEF%35 GGH A1 TLR2 ANk i) Bz ks, 54 Y% HEK293T 41, F) FH G HivE ( Co-1P)
PSR T BRI AEN . K EAHRTE R GCH FEH (+TsGGH) 5/ B WE AN UL 5, WF 57 o 40 A s 7%
PEAE (ROS) B . — AL A (NO) 4330 40 M 1~ (TL-18 | IL-6 F1 TL-10) Fl TLR2 Myd88 25 AR M0, [ 558 ] ks 28 4
5N TLR2 254 0E B e E A, Co-IP 45 R B8 GGH Al TLR2 M AMafEfe&sm it e i L R, @ i R ECH 0.88,
‘TsCGH REMZ o AL HF B WE AN A7 I L ROS RYBEHCAT NO 11534 (P<0.05) , .38 1% TLR2 Myd88.IL-1B.1L-6 Fl 1L-10 [ 5%
K(P<0.05), [Z58 1R E GGH &/NEL TLR2 MI454 8 1, vTsGGH 3# 1 TLR2/ Myd88 1 i b 5 5 i 15 T 5 shig , R A %%
BSR40 T o

SSSAA L IETE ML ; Toll RESZAK 2 M AR v— 2 EBE/K A ( GGH) ; £5A H 1 5 e L ULHE ( Co-TP)
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Identification and immunomodulatory effects of mouse TLR2
binding protein GGH from Trichinella spiralis

FENG Jiajun, LI Yuan,ZHANG Yuheng, LU Mingmin,SONG Xiaokai, XU Lixin, LI Xiangrui, YAN Ruofeng "
(College of Veterinary Medicine ,Nanjing Agricultural University,Nanjing 210014, China)

Abstract ; [ Objectives ] ; This study aimed to investigate whether the folate gamma-glutamyl hydrolase (GGH) in Trichinella spiralis
muscle larvae excretory-secretory proteins ( TSMESP) could bind to mouse Toll-like receptor 2 (TLR2) and its effects on macrophage
function and downstream pathway. [ Methods ] Pull-down experiments combined with mass spectrometry analysis were used to screen
TsMESP that bind to mouse TLR2,and the GGH among them was identified. Eukaryotic plasmids expressing the GGH and extracellular
domain of TLR2 were constructed and co-transfected into HEK293T cells, and their binding was analyzed by immunoprecipitation.
Co-IP and fluorescence co-localization assays. Recombinant Trichinella spiralis GGH protein (rTsGGH) was co-incubated with mouse
macrophage to study its effects on cellular phagocytosis,reactive oxygen species (ROS) release,nitric oxide (NO) secretion, cytokine
(IL-1B,IL-6,and IL-10) ,and TLR2,Myd88 protein expression. [ Results ] Twenty-eight candidate proteins that might bind to mouse
TLR2 were screened from Trichinella spiralis. Co-IP results showed that GGH and TLR2 extracellular domains had binding effect.
Co-localization results showed that they had a strong co-localization relationship,and the co-localization coefficient was 0.88. rTsGGH
could significantly promote macrophage phagocytosis, ROS release and NO secretion( P<0.05) ,significantly upregulate the expression of
TLR2,Myd88,1L-1B,IL-6 and 1L-10 (P<0.05). [ Conclusions ] Trichinella spiralis GGH is a binding protein of mouse TLR2. The
'TsGGH upregulates host immune function through the TLR2/Myd88 pathway and is an effective immune regulatory molecule.

Keywords : Trichinella spiralis; Toll-like receptor 2 ( TLR2) ;folate gamma-glutamyl hydrolase ; binding protein ; immunoprecipitation
(Co-IP)
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IIRERR M 9 AR 2% 43 F 855 3L ( pathogen-associated molecular patterns, PAMP ) BJ 0 Toll #3214 ( Toll-like
receptor, TLR) /& —2K T % 1 PRR, 7EiR 5] PAMP J5 , TLR 23544317 1 Myd88 . TIRAP FI TRIF %%, J& 3
TR SR TS F kB (nuclear factor-xB, NF-xkB) 555652 (K1 i5S | T E  RIERT Al
PR RIS N T o e R AR L TLR2 1 TLR A9 B 61, 76 e B 15 18 AR AR oh L
YERR, /NEUB e G , L TLR2 Fih /K L) TSMESP figfg i % 118 RAW264.7 41 g TLR2
(SRS TSMESP Hi777E— 28 TLR2 MBS SR 1T TsMESP H TLR2 A4 &40 F HARA Wit
HIHREAE MR A TE RS

AR E 1 Pull-down 3625 BG4 HT I Co-TP 4575 16, 42 ) TsMESP 1 5/ Bl TLR2 454 11
JEE R T, 6 GOGH S & A FIEA T3, JF 43Tz 2 rh /N BUE W 20 i S e DI RE I 52 ), AFF5E 25
SR R — 2 1A E T B T S R SRR I BN AL B4 R FE A I TR W e e R R A L

1 #H5EFE

1.1 ##

1.1.1 KRR Y e E O A R A AT B AR, B PR g 1SSS534 , AR IR AE AR AT B 6
JE S EME SD KB, W AV e Ll AR AT IRA F]

1.1.2  #& EMMMMERE  pET-32a(+) 24K K+ # DH5« BL21 ( DE3) H k. AJEIE 'S (HEK293T)
2T 70N R BRI 200 I F I ( RAW264.7 ) A1 i34 ph A BRASTALARAT

1.1.3 FERXF ARFNEE FEH/N TLR2 8 A (His-Tag) W [ Jb 50 SO plM B IG5 A7 BR 2 75 9t
FLAG FrZE T HA F325 SR PTIARIE [ ABclonal /A F] ;5T Myd88 Hiik it His #nZEHUAFIPL B-Tubulin ik
BIW H Proteintech /A Al ; HT FLAG AR5 FIT HA 4548 BRIEHUIARG A 3 LI RREE 25 B (1) AR A Rl Bt
TLR2 HUIAI [ Abcam 23] ;NO Fl ROS Rnllisti] &0l [ 35 25 KA ] FITC-dextran 14 [ Sigma 23] 5 9T His
TEERTN Protein A/G WEERNA A 116 S0 R A BB A FRA ] 5 N85 R KRR &l A m ot s A= Y RHef
BN ;SYBR Green Pro Taq HS TR qPCR U5 &0 s g SR A 9 T84 B/ F ; Lipofectamine ™
2000 114 B Invitrogen 3 7 ; RNA Isolater Total RNA Extraction Reagent 171l H ra Ui MERE AL YR A PR A
Al HE A H IR AR A BR A F] AL 10 ¢ B EATS 10 mL WERRIE T 28 T K5
FEAE 1L Yk FEEN R B0 Bio-Rad 77 s 2% % 6 3554 Tanon 5200,

1.2 FHik

1.2.1 TsMESP BJlsE  KERZ MY 5 000 4505EE RNLA S, 35 d JFHIAR . S NUA, 358, A
AL, 1AL 6 h JEWCEENLA S Hy v, i A RPMI-1640 55535 | 84 iR %5 % 10 000 mL™',37 °C 5%
CO, 555 24 h, B DB, BT , 1 UEBR TR, BCA T2 8 IR B, 43565 & T -80 C - AT

1.2.2 $i TsMESP ZREHERE & £ 300 ug TsMESP 53 [ I ZIRBUR &, 23k es st 0 7L
TBJE B Z 4T SD KR, 14 d J5¥s 300 wg TsMESP 5 31 [GAR 5¢ £ 7 SR BUR &, 78 LIRS s
BofE 1R, 7 d JEPEATHEE 3 A, 45 3 WARE 7 d 5 RIMIFBUALTE , /3% 5 B T80 °C KA RAT

1.2.3 Pull-down E% TLR2 £&4E B8 ¥ 10 wg /N El TLR2 My 4M sk ( His-Tag) T HHE 145 800 pg
TsMESP 185 ,4 C B E IR, AU AMRBPT His PUIARMREER , % B AfREE Normal 1gG I#E
B ,4 C i E R, WK, PBS 15 B IR BUH 68K , N SDS Loading Buffer JR2], /K& 2k 10
min, B IEST SDS-PAGE Fll Western blot A, 3l 4xF &% 2 [ i v BB A= i A= W B A BR 2 /]
(aiiy:- el

1.2.4 EBEEREHEMHEE WRIE/NR TLR2 FLH ¥ (NM_011905.3, GeneBank No.) i /ME 5197,
AN Kpn T BEEIALS R HEERAN Xho T BBV A5 K0 HA FREEHE H3E N FS, WAEIETE & GGH R 7
SI(KRY31078) , KB {5 5 BT AN G Bt R 519, EUFA I EcoR 1 BEVI 5, N IEAS N Xho 1 B YI(i7
JRI FLAG B2 A 5K 7 90, 519 % T 81 ( pCAGGS-TLR2 Hl pCAGGS-GGH) WL 3 1, 43 9 $2 X
RAW264.7 41 Ma FijiE & R AL 4 . RNA 38 3 [ 5% 5% PCR(RT-PCR) ¥ 3% H LK, 4% TLR2 M &Pk i
GGH F:H F B3] pCAGGS ZhAA, FHM: Tk 433 i 44 i pCAGGS-TLR2-HA il pCAGGS-GGH-FLAG
1.2.5 Co-IP WiF%ES FEHFk pCAGGS-GGH-FLAG Fl1 pCAGGS-TLR2-HA 454 HEK293T 40fifl , H5 3%
24 h RSN, NP-40 24 i 2 A ML, 1) 40 B 249 H 43 A FLAG-Tag Rabbit mAb  HA-Tag
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Rabbit mAb I Normal Rabbit IgG ,4 CEFEMFH 17, A Protein A/G #EER 4 CHIFT 4 h, WEERLER,
H PBS WE¥E, EH PR A A S 1.2.3 35 AH[E] . {fi F FLAG-Tag mouse mAb il HA-Tag mouse mAb #E17
Western blot 7347,

x1 FAWHERK PCR3IHFF]

Table 1 Primer sequences used for PCR

5|Y 24 FK Primer name B|Y%} 731 Primer pairs sequences(5'—3")
GGGGTACCGCCACCATGCAGGAGTCTCTGTCATGTGAT/
CCGCTCGAGCTAAGCGTAGTCTGGGACGTCGTATGGGTACTGGTGACATTCCAAGACGGA
CGGAATTCGCCACCATGGTTGAAAAGAGCAACATGCCT/
CCGCTCGAGTCACTTGTCATCGTCGTCCTTGTAATCGGGGAAAAAATACTTTTCCTC

pCAGGS-TLR2

pCAGGS-GGH

pET-32a-GGH CGGGATCCATGGTTGAAAAGAGCAACATG/CCGCTCGAGTCAGGGGAAAAAATACTTTTCCTC
GAPDH CATCACTGCCACCCAGAAGACTG/ATGCCAGTGAGCTTCCCGTTCAG
IL-6 AGACAAAGCCAGAGTCCTTCA/GCCACTCCTTCTGTGACTCC
IL-1B GCAACTGTTCCTGAACTCAACT/ATCTTTTGGGGTCCGTCAACT
IL-10 GACAACATACTGCTAACCGACTCC/TCCTTGATTTCTGGGCCATGC
TLR2 CGTTGTTCCCTGTGTTGCTG/ CAGAGCTGGCGTCTCCATAG
Myd88 CGGAACTTTTCGATGCCTTTAT/CACACACAACTTAAGCCGATAG

2 1) GAPDH . HihEE -3- R i S % [ Glyceraldehyde-3-phosphate dehydrogenase gene;IL-6: FH4IHI /K 6 FH Interleukin 6 gene; IL-18:
HANEANE 18 3£ Interleukin 18 gene; IL-10; FHANAEN K 10 3£ [H Interleukin 10 gene; TLR2 ; Toll FE3Z {4 2 F£[A Toll-like receptor 2 gene;
Myd8S : BEREA LI T 88 H:[A Myeloid differentiation primary response gene 88 gene. 2) N Rl £ 43 1 ¥ 51 MBI &5, The underlined

sequence is the restriction enzyme site.

1.2.6 HEMSH K HEK293T 41 Fp TA0MIC 5, 7 /B[R] 1.2.5 715, 1557 24 h, [ 45 it
17385 B, AT HA ARZE IR HUARFIPT FLAG FrEERIEPUA 4 CHRIFE . £BR—P0, A FITC-
conjugated Goat anti-Mouse IgG ( H+L) Fl Cy3-conjugated Goat anti-Rabbit IgG( H+L) —#7,37 CHFH 1 h, %
Br = PUEE A, O IR A 0 s A T
1.2.7 HEEH GGH BRFREHEHME RIE GoH I FHI(KRY31078) M5 5 G B4 k5|
Yy, LU BamH 1 BEUIAL L, FUFESIN Xho 1 BV L, 519X (pET-32a-GGH) J¥ 5 W3 1, @it RT-
PCR 34 H A F GGH JE PN R BOEH 3 pET-32a( +) A, P BRL AT 44 0 pET-32a-GGH,
1.2.8 EEMRIEEH4U I pET-32a-GCH AL = RHFFA BL21(DE3) BbE, 7£ A (294 0.6 BN AZ
WE4 0.5 mmol - L' 1Y IPTG , 4k L2 8557 5 h, s Hr 40, B aifb A, TR & LR N R,
pET-32a( +) # AR pr28 i el AL EAR A
1.2.9 rTsGGH X/NRERMMEWINAERI RN % RAW264.7 4% B ) 1x10° mL™", 455 24 £L
B, A YTsGGH,, LM R 5.10.20 F1 40 pwe-mL ™", [FEHSE PBS 15 pg-mL ™' ) pET-32a( +) #1252
2 XTI, ez 3 MERE . HE 12 h, ALK 500 peg-mL ™" FITC-dextran, K22 H 1 h, UL
LEANM, PBS & V5 I 3 = 20 LSRG I - 3415 i B
1.2.10 rTsGGH /MR ERELAAE ROS FEAIAIRM %% RAW264.7 ZHAE % 0 1x10° mL™", 355 96 fL
BIf A rTsGGH, 4340 1R 1.2.9 %5, 5 18 h 5+ M7 & 16 WK 4 . ROS BEUIE I
1.2.11 rTsGGH X/NREMEHA NO i RIRNE 149 RAW264.7 I % 0 1x10° mL™", #5024 fL
B rTsGGH 4340 1R 1.2.9 45, BFF 18 h J5+4 M7 S U A 41 i NO 43I i
1.2.12 rTsGGH /MR EME A TLR2 1 Myd88 mRNA RiA/KFEH M % RAW264.7 2 iU 55 JiF
9 1x10° mL" 4R 12 FLBIEIA rTsGGH, 2041 1.2.9 75, 15 6 h, HRIANIE RNA #8174 5% qPCR
(RT-qPCR) , WA Z .5 wL 2XSYBR Green Pro Tag HS Premix, | Fi#51414% 0.2 pL,1 wL cDNA £t ,
3.6 WL JCH/K, HlH SR OV R FF AT qPCR, R 27315 mRNA MIXF R kKK, qPCR 514 W
1,
1.2.13 rTsGGH ¥/MNR E 4R TLR2 71 Myd88 &E H RiA/K FRIEIE  J7%% RAW264.7 414 & N
1x10° mL™" 40 12 FLBIEIIA «TsGGH, 20 411H) 1.2.9 95, B F 12 h J5 H RIPA 245 2 BUE A,
4T Western blot 7347,
1.2.14 rTsGGH X/NREBE A ER 4> 2B E F mRNA RiEMZME  #4ER 1.2.12 5, RH RT-qPCR
Kl 'TsGGH Hi85 RAW264.7 S IL-6 . IL-18 F1 IL-10 mRNA Z53A7KFR97284k, 510 1,
1.3 HiEKESESR

i IBM SPSS Statistics 26 #K {4 1] one-way ANOVA Duncan’s X847 T 22 0 0 fl 25 53 o 35 PR
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. fHiH GraphPad Prism 8 #K {4,

2 ZEREHSMH

2.1 HEEHRALASL H ESP(TsMESP) # SDS-PAGE #1 Western blot 431

H1& 1 AT UL TsMESP AR 73t 250 A 7E (10~ 100) x10° (& 1-A Pkl 1) W dE TsMESP I fi ]
) RPMI-1640 35 77304 A AL B 85 1 45415 (B 1-A YKiE 2) ; TsMESP A DL R BB e i v 420531 (& 1-B
VKIE 3) , AN BERE B K BRIy O (& 1-B Yk 4)

A M/10° M 1 M/10° M 2 B M/100 M 3 M/10° M 4
180 p— .
130 | e— 150 180
100 | S— 100 130 150
70— 70 S 100
55 — o—. 55 70« 100
40 e 40 55 .

35 55
. A\ —4 40 40
- —— 25
25 . 35 55
25
25
15 . 15
- 15
) S 15 10
1 | e — 10 10

1 TsMESP £ SDS-PAGE #1 Western blot 43 #f
Fig.1 SDS-PAGE and Western blot analysis of TSMESP
A. TsMESP 1 SDS-PAGE ; B. KRS LT 5 TsMESP ) Western blot,
M. bRiEsr T B 5 1. TsMESP ;2. RPMI-1640 ¥7738 ;3. L hE R R BTG ;4. BIMER BTG
A. SDS-PAGE of TsMESP ;B. Western blot of TsMESP identified by rat infection serum.

M. Standard molecular weight protein;1. TsMESP ;2. RPMI-1640 medium;3. Serum from Trichinella spiralis infected rats ;4. Serum from negative rats.

2.2 1 TsMESP % 2 fEH1{KR) Western blot 53
i & 2 7] U . 30 TSMESP 22 FEFEHLARRE ISR 5] TsMESP |, 1M1 BF P K B 75 A BETR 5 TsMESP

M/10° M 1 2
180
130
100 —

70 -
55 -

40
35 ——
25 —

10

B2 #Hi TsMESP £ 5 EH{KIAR] TsMESP i) Western blot %347
Fig. 2 Western blot analysis of anti-TsMESP polyclonal antibody recognizing TsMESP
M. ARAESS TR ;1. L TSMESP 22 Safehifh ;2. FAE R R i
M. Standard molecular weight protein; 1. Anti-TsMESP polyclonal antibody ;2. Negative rat serum.

2.3 REEHRAALHESP 5 TLR2 BSMIE S EBRDH

SDS-PAGE Z5 5 (181 3) 75, Pull-down B30 2H FIX B8 ZH A7 7 22 5 i 8 11 2ty (181 3-A JKIE 2 Rl 1)
S /N BB SRR TeG X HRZH (& 3-B ki 2 FIIE 3-C Pk 2) A5 F, i P $T His-Tag HiA FHiAY
FEEE AW PRINE] TLR2 MMk (15 3-B 7kIE 1) M2 51 ESP A (B 3-C WKiE 1), dBUFRSEE R+
SO BRI PRI 45 S A OTSE, B5E 1 28 Mk H 0/ TLR2 S5 338 H (£ 2) .
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A M0 B mM/100° M 1 2 CMn M 1 2
180 180 .
KR B
100 100 W 100
70 <« 70 - '
. e 70 (- .
55 55 W0 s e 55 ed
40 40 W 40
35 35 35
25 : 25 - 25 - E
15 15 . 15 .
10 10 10 18

B3 TsMESP 5 TLR2 & &BH) SDS-PAGE #1 Western blot 53 #ff
Fig.3 SDS-PAGE and Western blot analysis of TSMESP binding protein to TLR2

A. TsMESP 5 TLR2 Pull-down & (& A1) SDS-PAGE 43#HT (M. AruEsrF i A5 1. 1gG XFHREH ;2. P His HLIAILI84]) ;B. i His-
Tag TP TsMESP 5 TLR2 Pull-down &AW (M. bRifES TR 5 1. B His BUIRIREA ;2. 1gG XTHRE) 5 C. B TSMESP ZTTEHL
P TsMESP 5 TLR2 Pull-down 8 A GY) (M. 45 THEE M ; 1. $1 His PUAIRISH ;2. 156 XIRA) o kAR N 2R

A. SDS-PAGE analysis of TsMESP and TLR2 pull-down protein complexes (M. Standard molecular weight protein;1. IgG control group;2. His-
Tag monoclonal antibody test group) ; B. His-Tag monoclonal antibody recognizes TsMESP and TLR2 pull-down protein complexes (M. Standard
molecular weight protein;1. His-Tag monoclonal antibody test group;2. IgG control group) ;C. Anti-TsMESP polyclonal antibody recognizes TsMESP
and TLR2 pull-down protein complexes ( M. Standard molecular weight protein;1. His-Tag monoclonal antibody test group;2. IgG control group). The

arrows indicate the differential bands.

®2 5/R TLR2 £&HRIEER TSMESP
Table 2 Candidate proteins of TsSMESP that bind to mouse TLR2

P BRT HHAR AR 43 Ui/ 10°
Serial number Accession number Protein name Relative molecular weight
1 AOAOV1BBQ6 A FAEE L Uncharacterized protein 95.1
SRS A ISR 1 C AUt sy
2 ADAOVIBSAL Lipid-binding seffn)?i gl?ci}ﬂiﬁ%ftzmini??o;:i—fﬁin(iiE})Xl"())tein ( Fragment ) 66.4
3 AOAOV1B210 MR y—25 K S ( P Bt) Folate gamma-glutamyl hydrolase (Fragment) 36.8
4 AOAOV1BZ35 22 R TR IR ) B9 Serpin B9 66.5
5 AOAOV1BLS5 KFMEHEH Uncharacterized protein 17.0
6 AOAOVIAUB1 HED Y JILERE 114595 5% Putative myosin regulatory light chain 117.3
7 AOAOV1B3R3 WAP Z5k302E 11 (B ) WAP domain-containing protein ( Fragment ) 13.4
8 AOAOV1BXV2 Dpp FEPLE I Protein mothers against Dpp 284.6
9 Q27073 43 kD S AEUREE 1 43 kD secreted glycoprotein 37.7
10 AOAOV1BM68 P 40 2 T B R 3R] C (A BY) Leukocyte elastase inhibitor C ( Fragment) 43.5
11 A0A481WXF8 2L PUFER 1(FBL) Plancitoxin 1 (Fragment) 40.0
12 AOAOVIAWQ4 e Y ERYEBSRRTE 5 Putative acid phosphatase 5 113.1
13 E5S171 HEARE T 2 Elongation factor 2 99.1
14 AOAOV1BIMO 5 Apple Z5H93FE H Apple domain-containing protein 67.6
15 AOAOV1B001 TH) 2 R FBE) Prostasin ( Fragment ) 29.6
16 AOAOVIB6N9 & RHITNEE DB 4544388 11 Domain of unknown function DB domain-containing protein 26.6
17 E5SPR9 JNEHE AR SR A US4 Small ribosomal subunit protein US4 22.6
18 AOAOV1BN64 IINEAZAEREE H Sm D3 Small nuclear ribonucleo protein Sm D3 12.3
19 AO0AOV1C090 TR R 2 A B laEsE 1( 7 BL) Palmitoyl-protein thioesterase 1 ( Fragment) 31.5
20 AOAOVIBI1A4 TBCI G5 51 30 TBC1 domain family member 30 159.1
21 AOAOV1B3V5 2 EB G5t E A (HFE) EB domain-containing protein ( Fragment) 16.9
22 AOAOV1C1J)7 P53 1 DNA #4585 2 4 1 P53 and DNA damage-regulated protein 1 15.1
23 AOAOV1BC23 SRR M AR DGR H S(HBY) Secreted frizzled-related protein 5 ( Fragment) 39.1
24 AOAOVIAYSS8 TR /AR SR FH 45 Vacuolar protein sorting-associated protein 45 137.0
25 AOAOV1BB96 TR /25 /AR R PR 1 Moesin/ ezrin/radixin homolog 1 74.3
26 Q961X6 PIRTTE A 70( FBE) Heat shock protein 70 ( Fragment) 68.7
27 AOAOVIBJ71  5—HIFLHumznE \RNA FHELAL 4 NSUN4 5-methylcytosine rRNA methyltransferase NSUN4 81.4

28 CoDTY3 14-3-3 #8 4 14-3-3 protein 28.2
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2.4 HEEH GGH FNR TLR2 BSMBEZ T B ez
A4 0] WL, i€ & H GGH RN TLR2 JLAMESE R PCR ¥ 14 7= W) 5 W R/ — 2, =41 ok
pCAGGS-GGH-FLAG F1 pCAGGS-TLR2-HA Z XUV 5 , WEL S 4844 - BEAn H A9 JE R A B
bp M 1 bp M 2 bp M 3 bp M 4

2000
10 000
7 000

4000

2000 19000
1 000 4 000

750

1 000
750
500

2000 2000

500

1
1000 000
250

100

250 500

250

500

100 250

4 HEEH GGH /MR TLR2 RSMEEZFRIZRE N E
Fig. 4 Construction of eukaryotic expression vectors for 7. spiralis GGH and mouse TLR2 extracellular domain
M. DNA A5l ;1. BEE S GGH FEN Y PCR 77452, /N TLR2 JEAMEIEN A PCR 778 ;3. WEEHI Y pCAGGS-GGH-FLAG Jiki ;
4. WEFDIAY pCAGGS-TLR2-HA TR,
M. DNA marker; 1. PCR product of T. spiralis GGH gene;2. PCR product of mouse TLR2 extracellular domain gene;3. The double-
digested pCAGGS-GGH-FLAG plasmid ;4. The double-digested pCAGGS-TLR2-HA plasmid.

2.5 #EEH GGH 5/ TLR2 fsME 4 & RIRIE

WK 5 s g FLAG $iK 64T Co-IP i n] _r _w
LRI K I ] GGH-FLAG A1 TLR2-HA, fii B HA put 1e0 FLAG Tt 1eG HA
OV HERT Co-tP Bt T LA ]I 46 0 5] TLR2-HA BHA |- N -
1 GGH-FLAG,, i fiff F E ¢ 5 P P4k 1G i 17
Co-IP B VA K I 2] 2547, DL L85 E 0, e B IB: FLAG | se— -— | — -

1 GGH fE45 & /N TLR2 JfRfhak,
2.6 HEEH GGH 5/ME TLR2 asME £ E L

NI 6 TT AT 44 F 4 A o by e Y a3 4 i
H, ADUER ) GGH (&% (5) FI TLR2 MM (41 €5)
FERGRIEM N  AAAERR I e A 9O () | HE AL R BCh 0.88, BT 1922620 A i Ze AL, 3=
W] GGH 5 TLR2 MuAMafr ey e A&
2.7 WEEHH GGH EAEMEERE

XU %5 7 B 20 BORE pET-32a-GGH , TEAH N AV B 43 il W% 2] 4k 5 H i L R 5% (&l 7-A) ;rTsGGH
B FLEVARIAIE AAEAE (B 7-B UKiE 3) , 4465 1) rTsGGH i pET-32a AR 25 85 1 2 B2 8047 (& 7-B
VKiBE 4 F15) ,rTsGGH BEfE#EHT His-Tag HUATUN (& 7-C) .
2.8 rTsGGH X B Ik 28 i Th B B9 2 im

M 8 AT LAFE ' TsGGH AEMS i3 (X0 B W40 I i 5 W DI RE , 20 pg - L™ MR HE3CR A% 1 3 (1 8-A,
P<0.05) , [AlHF, rTsGGH BEMS LLvR BE Mot Jr 20 8 3 e ROS F1 NO (7= (& 8-B.C,P<0.05) ,
2.9 rTsGGH X EME4AAN TLR2 1 Myd88 3% 7k T &Y 221

H1/&1 9 PR TsGGH RERS 2% IR ELWEAN TLR2 1 Myd88 mRNA AHXFHRIKIK V- 7E 40 pg-mL "B, X
TLR2 F1 Myd88 mRNA FHX} 3% ik 7K - (4 42 i/ H % 2 2 (P<0.05) . AT, rTsGGH REWZ I I E Wik 41 Jfd
TLR2 il Myd88 #1321k /K -, 75 10 F140 pg-mL™' B AEDS i35 [ TLR2 2 1R iA7KF (P<0.05) ,7£ 5 Fl
10 pg-mL ™ B AENS % IR Myd88 & 1 % 1A /K- (P<0.05) ,
2.10 rTsGGH ¥t E k40 ER % 4R E F mRNA Rk 7k F R0

A& 10 A1 TsGGH REMS i 25 V8 F W 40 i IL-18 . IL-6 F1 IL-10 mRNA /KF-, 7E 5 pg-mL ™" B, %t
IL-18 mRNA {2 F kR it B3 (P<0.05) , 7E 40 wg-mL "B}, % IL-6 F1 IL-10 mRNA FAE i 26 5 R00R i
B3 (P<0.05) .

B5 Co-IP WiF#EEH GGH 5/MNR TLR2 fasMIAHEES
Fig. 5 Interaction between 7. spiralis GGH and mouse
TLR2 extracellular domains validated by Co-IP
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Fig. 6 T. spiralis GGH and mouse TLR2 extracellular domains co-localization results

A RGO L R AL BT R EE IR GGH A/ L TLR2 MIAMSZE HEK293T 20 il v 1% 7 1 175 50 ( 4m i
Mt I Hoechst 33342 Y@, TLR2 i ] Cy3 #E474RIC, GGH i FITC SEATHRIC , 26X (38R B 1 43 ) 2 Bl 5 |
LLERERE) B, M TOLHRBE T IE AR B, 21 (LR AU TLR2 JEAMEE LA, 2k (2 AU HL GGH 52
oA . FE B I AL HUR I A B P e A 2

A. After co-transfection, the localization of T. spiralis GGH and mouse TLR2 extracellular domains in 293T cells is
observed using laser confocal microscopy( The nucleus is stained with Hoechst 33342, TLR2 is labeled with Cy3,and GGH is
labeled with FITC,respectively showing blue, red, and green under the corresponding excitation wavelengths ) ; B. The co-
localization is analyzed by fluorescence intensity, where the red curve represents the fluorescence distribution of the TLR2
extracellular domain, and the green curve represents the fluorescence distribution of the T. spiralis GGH. The left image is a

colocalization scatter plot,and the right image is a fluorescence intensity profile plot.
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Fig.7 Cloning and expression of the T. spiralis GGH gene

A. XYY pET-32a-GGH Jii ki ; B. rTsGGH Hl pET-32a ( +) #i AR % & A 0944k ; C. T His-Tag HLA PN 41k 1Y
TsGGH,,

M. SRS T B 1. R R ;2. 'TsGGH 76 R /311 ;3. #TsGGH TERLIR AR 731 ; 4. A4k A9 ' TsGGH &
H 5. 2lifbi pET-32a( +) BAARFRZEH H ;6. 3T His-Tag TUH I LEALE) rTsGGH,,

A. The double-digested pET-32a-GGH plasmid ; B. Purification of rTsGGH protein and pET-32a (+) vector tag protein;C. His-
Tag mAb recognizes the purified rTsGGH.

M. Standard molecular weight protein; 1. Whole-cell lysate;2. Distribution of rTsGGH in the supernatant;3. Distribution of
rTsGGH in inclusion bodies; 4. Purified rTsGGH protein; 5. Purified pET-32a (+) vector tag protein; 6. Anti His-Tag mAb
recognizes the purified rTsGGH.
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Fig. 8 Effects of rTsGGH on macrophage function

A. rTsGGH Xf E WE AU - Wi DI RE 5200 5 B. ¥TsGGH X E MELH I ROS IR M5 ; C. +TsGGH X E A NO ik

y
oA

K JH one-way ANOVA Duncan’s ¥EXF 25 2 A T4 8] 22 54387 . AR P RRR 22 F A BE (P>0.05) , ANRIFRR2ZE S BEF

(P<0.05), R,

A. Effect of rTsGGH on the phagocytic function in macrophage cells;B. Effect of rTsGGH on ROS expression in macrophage cells;

C. Effect of r'TsGGH on NO expression in macrophage cells.

One-way ANOVA Duncan’s method is used to analyze the differences among groups. The same letter means no significant difference

(P>0.05) ,and the different letters mean significant difference (P<0.05). The same below.
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Fig. 9 Effect of rTsGGH on the expression level of TLR2 and Myd88 in macrophages
A ‘TsGGH X} F WL TLR2 mRNA AHX} F A K BIFE ; B. +TsGGH X MELNH Myd88 mRNA AHX} ik /K F Ay
M) 5 C. *TsGGH X H W40 fitd TLR2 Fil Myd88 5 [ ik K F IS M5 Western blot 225 434
A. Effect of rTsGGH on the relative expression level of TLR2 mRNA in macrophages;B. Effect of rTsGGH on the relative

expression level of Myd88 mRNA in macrophages;C. Effect of rTsGGH on the protein expression levels of TLR2 and Myd88 in

macrophages and semi-quantitative analysis of Western blot.
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