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Abstract: [Objective] To develop monoclonal antibodies (MAbs) against chicken Toll-like receptor
21 (chTLR21) and determine the expression of chTLR21 in chicken tissues challenged by avian
pathogenic Escherichia coli (APEC) or highly pathogenic avian influenza virus (HPAIV). [Methods]
The 6-week-old BALB/c mice were immunized with the synthetic polypeptide chTLR21 (203-225 aa)
conjugated with keyhole limpet hemocyanin (KLH). The chTLR21 (203-225 aa) conjugated with
bovine serum albumin (BSA) was employed as the coating protein in indirect enzyme-linked
immunosorbent assay (ELISA). The positive hybridoma cells were screened by indirect ELISA. The
MADbs selected by ELISA were detected by indirect immunofluorescence assay (IFA) and then used to
trace the localization of chTLR21 in chicken macrophages (HD11) and determine the expression of
chTLR21 in tissues of the chickens infected with APEC Ol serotype E516 strain and HPAIV H5N6
strain. [Results] An indirect ELISA method was established, with the optimal antigen coating
concentration of 2.5 pg/mL and serum dilution of 1:6 400. Four positive hybridoma cell strains were
obtained and named 1G3, 2C10, 3B6, and 4F11, which belonged to the IgG2b, IgG1, IgG2b, and IgG2a
subclasses, respectively. The MAb 3B6 had a robust fluorescence reactivity. The results of IFA
demonstrated that chTLR21 was localized in the cytoplasm of HD11 cells. Compared with that in mock
birds, the expression of chTLR21 was up-regulated in liver, spleen, lung, kidney, and bursa of Fabricius
while down-regulated in pancreas of the 35-day-old specific pathogen-free (SPF) chickens infected with
APEC ES516 strain while exhibited no changes in the tissues of the chickens challenged with HPAIV
H5NG6 strain. [Conclusion] We developed the MAbs against chTLR21, among which the MAb 3B6 can
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be used to probe the localization and expression of chTLR21 in both chickens and macrophages,

providing a tool for studying the effect of chTLR21 on the pathogenesis of bacterial or viral infections in

chicken.

Keywords: chTLR21; monoclonal antibody; subcellular localization; Western blotting; immunohistochemistry
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MELALSS, EEE T 2 804 BALB/c BERR,
()P 2 e 1k, Hedas 4 k. Hrh R 2
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YU 4 °C 2%, PBST % 3 i, AKX 5 min,
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3 s ZHUA 1:5 000 Fi k0 EHL L 1gG-HRP,
PBST ¥Ei% 3 i ; #OGINA TMB 43, 37 °C
A% 15 min J5, A ELISA &1 ; BEbRGE
B ODyso B0MH, KT 0.8 Hl5E HFHE .
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1.7.1 Western blotting #& 1| 58 145 F 1%

Pl chTLR21-BSA DA F 52 K =5 {4 7% 1Y
chTLR15 %1, pET-28a kil kB 1. A
JIE 20 21 4 F AR U A R BL I, 2 S8 98 A
VR, PR S 2x B ARG MR SR AR
1R5], 96 °C ZFE 15 min, #4T SDS-PAGE, #
Bl A S%BiIEWidt 2 h, PBST ek 3 M,

http://journals.im.ac.cn/actamicrocn



2828

Zhang Pengchi et al. | Acta Microbiologica Sinica, 2022, 62(7)

IIAZ sS4 B3, 4 °C Jd®WFH, PBST
PV 398, K 15 min; HRP FRICFEHL R 8t
ZiRVEA 2 h, PBST i 3 #J5 A ECL %Ot
W5 Ak 27 RO BUR A RE
1.7.2 BRI A S B A

¥ HD11 43518 A 96 FLAR, K2 80%
ICEERFER IR, PBS WLk 3 W &fLin
A R H (20 °C)F 4 °C [# %€ 15 min, PBS
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1.7.3 BT ELETE

FieAb 5 TR e 2 H R AT BR S W) AR 7 Y R
PO 26 5 0 A d B A5 484, AR A0 2
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0.1 mL (107 CFU)4N BRI &I, X B 28 72 i <,
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1.9.4 HIEHELIEN chTLR21 7E38 f% fE . fE AR
HREID

52X B BLNE . AR DAY 0.5 cmx
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2 WIRPE AL I PR B . S,
DI 1% BSA FiBEi 4T 3B6 fE/K(1:500)h—3T
4°C fEM 12-16 h, VL PBS ZE i A —HilE R
FAMEXT R DL 1% BSA FiB%£4T B HRP-1gG
(1:500)°8 —$it 37 °C {£ /1 1 h, DAB & {45 LI
ARZELEYY, BREMKGEY . hyEM R E AR
TR SR .

2 X504

2.1 MIEFRSIHHEE

Al D sl 000 ) e A B B R A, BB B
chTLR21 F%f 203-225 N FEBR A N HARIE B
(B 1)o R TR R A RA A A
A% chTLR21-KLH £ chTLR21-BSA.
2.2 [@3#E ELISA &N A58 5 4

DL chTLR21-BSA fE A8 Hi R, /L
WER—P0, 45 R, FiEbuR ek iy
2.5 pg/mL, BPAESfL 0.25 pg, IMIEHFEE R
1:6 400,
2.3 PEMEZRRIEBAHMAIIKS

FEZRACTE A o vh, 2 U L b 3 gk
17iE)#% ELISA F1 IFA il , SR A PRFS Bk &
it 3 KO e B R AT 4 MRAESMIL BTG TLR21
EARRBUAMIER, slar 4 1G3. 2C10,
3B6 Fll 4F11 (£ 1),

i

© | Y A A O A

0 100 200 300 400 500 600 700 800 900 1000
Position
1 Bepipred ZEZ 37l chTLR21 EB /R
AL
Figure 1 Antigen epitope analysis of chTLR21

protein by Bepipred. The dotted line represents the
203-225 amino acids.

#£1 MEkEHTAY ELISA 0 IFA & 514

Table 1 The reaction of four MAbs with chTLR21
in ELISA and IFA

MAbs ELISA (ODys) HDI1

1G3 1.215

2C10 1.036 +

3B6 0.822 ++

4F11 1.504 —

++: strong fluorescence reaction; +: weak fluorescence
reaction; —: no fluorescence reaction.

24 BHmERM

ZRAZTE AN |75 55 chTLR21-BSA £ Western
blotting ™ & 4= ¢ Pk I, S5 RN
70-130 kDa, fFA WM ; SLBECH W
chTLR15 ZE[1. pET-28a Ji ki iRiAE IHA
N, R BB RE S R A (R 2). 4 B,
3B6 43R AN S i T 5 X R E £ 2 )
chTLR21 I RAEFEFER N, 40 K/NATE
ALY 107 kDa Ab(& 3).
2.5 B EREKHM

25 B T AT 2 5 R e A, 1G3
2C10. 3B6 Fl 4F 11 4l ffL bk B 5 70 51k 1gG2b .
IgG1. IgG2b il 1gG2a W.H, #244H°h « BE(F 2).
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kbDa M 1 2 3 M 1 2 3
130—
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35— N -

B2 BEiHiEH14EARY Western blotting £ F

M 1 2 3 M 1 2 3
- el
-

i
-

-
el

C d D

Figure 2 Specific identification of monoclonal antibodies by Western blotting. M: standard molecular
weight of protein; lane 1: chTLR21-BSA; lane 2: chTLR15; lane 3: pET-28a; A: MAb 1G3; B: MAb 2C10; C:

MAb 3B6; D: MAb 4F11.

kDa M 1 2
180 — W
130 —
100 — w— <107 kDa
70—
55—
40 —ww
L)
35—

B3 Hi3B6 5IGMATLHLAH chTLR21 EHHY
3]

Figure 3 Reactivity of MAb 3B6 with chTLR21
protein in chicken spleen. M: standard molecular
weight of protein; lane 1: PBS; lane 2: spleen tissue
of chicken.

R2 BHRBITEETE(0Dys))

i 3 [B] 4% ELISA A I ] 25 19 3B6 I KRty
1 102 400 (3% 3).
266 FBAHBERRFEME chTLR21 &
fLF HD11 £ B B9 £ Bt &R
2 IR S R L UK = 2 e | I g S EAN
0, %5} chTLR21, chTLR21 v T4 i )5 o
(& 4).
2.7 c¢hTLR21 7£ APCE X HPAIV H5N6
B 238 40 20 v 370K BY S % BN R e 25 SR
DIl %Y chTLR21 Hiht 3B6 h—4t, H
Western blotting 77 A5 5 XoJ B 241 1YL 41 X
. ML ML B IR IREEREAR T chTLR21
MFRIBIEOL, ERAETHIN 107 kDa 4bF Fi 5
Pl . 7€ APEC JBRYSBIRIA, JiF . B il
B AL R #E b chTLR21 WA R B E FTF, M

Table 2 Isotypes of MAbs (ODys)

MAbs IgGl IgG2a 1gG2b 1gG3 IgM IgA Kappa Lambda
1G3 0.107 0.099 0.826 0.105 0.105 0.105 0.614 0.102
2C10 0.756 0.068 0.063 0.065 0.473 0.061 0.599 0.068
3B6 0.046 0.045 0.791 0.041 0.047 0.042 0.549 0.035
4F11 0.031 0.663 0.018 0.021 0.023 0.019 0.533 0.025

*: the bold indicates type of heavy chain and light chain corresponding to MAbs.
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R 3 B 3B6 BN E (OD4so)
Table 3 Determination of MAb 3B6 ascites titer
(ODys0)

Dilution ratio of ascites
1:12 800 1:25 600 1:51200 1:102 400 1:204 800
P 1.976 1.816 1.201 1.120 0.675
N 0.063  0.054 0.055 0.051 0.066
*: MAb 3B6 ascites (P); PBS (N).

10 pm

4 B HBERER chTLR21 ER T E N
(10x100 %)
Figure 4 The subcellular localization of chTLR21

JR AR Hh B Rk i B 2 R BE (8l SA-B); 7E HPALV
H5N6 LRI FRZH 41 chTLR21 3R
ik AR UL B B AR R (K] 6A-B).
2.8 c¢hTLR21 7£ APCE X HPAIV H5N6
A/goose/Guangdong/Y6/2015 (Y 6)¥k %238
PEAE . BRERPRIEMIGEEALGNER

chTLR21 74 i R Xk e 20 %% fet ffk 2] £ 5 553 PH
P, BIIRAI LU R SR FHYE . APEC B YL XS AL FH
MEfE S AR s, IR AL S S 555, W
HPAIV H5N6 A/goose/Guangdong/Y6/2015(Y6)
PRI G SR 5 bR 2 20 G 8 (5 5 oKk DL B
BAEE 7).
3 dt®

ARSI chTLR21 Bt , E7ERFSY APEC .
HPAIV H5N6 A2 XS {AN chTLR21 32 1A%}
PAMPs F L& 1600, 0 BB chTLR21 76X K AR
BPE R G T REBEE JEAl, R M R S
R T,

22 K B 058 i B i T LA G 58 P R LA X 470 i
Z RIS A RS, (B F 2 IE PR,
TR P A UK, PR T 2245 5 2k

protein traced by laser confocal microscope
(10%100). EA VR e, WA IR E A Ts
(A) (B _
AT
£ 0.6l 24 h ook
0 24 0 24 0 24 0 24 0 24 0 24 hpi g —_— wan
— - - —_— = o = chTLR21 %04 5
S kE R
—— e — o - ——  — e — [3-actin e s
Liver Spleen Lung Kidney Bursa  Pancreas £t ipig i
© b
0.0

\;\Qf&i %Q\e,d\ \)\)ﬁ%\p@\ﬁ @ &‘f@(\d@%

Tissues

B 5 ZHEENERN chTLR21 7£ APEC B EIGHE LN d Rk

Figure 5 The expression of chTLR21 in APEC challenged chicken tissues determined by Western blotting.
A: reactivity of MAb 3B6 with chTLR21 protein in chicken tissues, samples were taken at 0 and 24 h,
respectively; B: analysis gray value of the image. The error bar indicated mean£SD. *** means significantly

different at 0.001 level (P<0.001).
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Figure 6 The expression of chTLR21 in HPAIV H5N6 challenged chicken tissues determined by Western
blotting. A: reactivity of MAb 3B6 with chTLR21 protein in chicken tissues, samples were taken at 0 and
24 h, respectively; B: analysis gray value of the image. The error bar indicated mean+SD.
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Figure 7 The expression of chTLR21 in APEC and HPAIV H5N6 challenged chicken tissues determined by
Immunohistochemistry (10%10). A: spleens; B: pancreases; 1: PBS instead of MAb 3B6 detection in mock
birds; 2: mock birds; 3: APEC challenged birds; 4: HPAIV H5N6 challenged birds.
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