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W ZE: (B8] S avrS (Larus ridibundus ) B8RE 5016 E T 88 (myeloid differentiation factor 88, MyD88 ) & J¥ 5]
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Sequencing, Protein Expression, and Polyclonal Antibody Preparation of MyD88 in
Larus ridibundus
ZHANG Hongli, WANG Yihan, MA Junrui, DUAN Gang, CHANG Hua !
(College of Veterinary Medicine, Yunnan Agricultural University, Kunming, Yunnan 650201, China)
Abstract: [ Objective]l Gene sequence and polyclonal antibodies of myeloid differentiation factor 88 (MyD88) in Larus
ridibundus were studied to reveal the protein structure and functions for further research on the innate immune signaling
pathway. [ Method] Total RNA was extracted from the peripheral blood lymphocytes of L. ridibundus using the trizol
method. MyD88 was amplified by RT-PCR. The similarity, genetic relationship, physiochemical properties, secondary and
tertiary structures of the gene were analyzed using bioinformatics software. Prokaryotic expression strain of MyD88

recombinant protein was obtained by transformation with the induction conditions optimized and purified by Ni-column,
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ultrafiltration and gradient dialysis followed by emulsification with Freund's adjuvant to immunize New Zealand white rabbits
in preparing the polyclonal antibody serum. Titer of the obtained polyclonal antibody was determined by two-way agar
diffusion assay, and specificity against MyD88 recombinant protein identified by SDS-PAGE and western blotting. [Result] The
CDS region of MyD88 was 921 bp encoding 306 amino acids. The similarity of the gene with that of Rissa tridactyla was the
highest at 98.8%, while the lowest at 84.6% with that of Anas platyrhynchos. 1t had a molecular size of approximately 34.5 kDa
that contained one N-glycosylation site and 24 phosphorylation sites. There was no signal peptide and transmembrane structure.
The secondary structure of the MyDS88 protein was mainly random coil, while the tertiary structure, consistent with the
secondary structure. The hydrophilic protein consisted of a complete death domain and TIR domain. The expression of the 54
kDa prokaryotic protein peaked in 4 h at 37 C in 1.0 mmol-L™' IPTG. The prepared polyclonal antibody serum had a titer of
1:16 that could effectively recognize the recombinant MyD88 protein of L. ridibundus indicating high in specificity.

[ Conclusion] A hydrophilic protein, MyD88 encoded rich in phosphorylation sites with a complete death domain and TIR
domain. The constructed recombinant protein could be expressed in large quantities in vitro exerting strong immunogenicity,
and the prepared polyclonal antibodies were highly specific.
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kB 5 T HIK SR, AR RAE S A R 3k LU 3 e
KAPERLE , 554058 5 2 B R e,
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1.2 FERFIFEH
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), XA S bk B 40 B 43 2550 & H - Solarbio,
RPMI Medium 1640 % 3% 3£ 1 H Biosharp, 1 2k Jiz
A= 13 (Gibeo ) W B BH 35 AE Wy B R A BR A A o
pET32a(+) Zk A& Hi 2 B Al 2 5 B o I T AR 24 B %
A RME, AP0 HRP ARIC B A db st R A2 4
WA= Wy R A BN 5], Protein A 5 TR AL I H 95
MR e B AR A R A F]
1.3 £IMERGSNE itk B 4RAE RNA J2BUK cDNA &R

Fiz U [ 4 B 53 2 3K R0 0 1 1 A 100 W K R AR AR
PR LT WE RS I FE UEAT AL B, ARAS R AN ME . RH S,
JH 1 mL 40158 2 8520 (& 10% JIG 2R M7E . 1% L
o) EEMIFHEF T SfURP, BT 37 C. 5% CO,
s R TR R 24 he BEFRESHUS, (A Trizol 7542
HURNA, S5 B4R B RNA 175 L PR 0  Ky
B HE () RNA fift FH S 7 sl 3R &5 50l ¢DNA
1.4 ZIM5E8 MyDSS £ F 7 /& XN 5

F 4% GenBank H1 21 B[S MyDSS JE K 4 ¥ 51 (&
St5 . ORI145974 ), fdi F Primer6.0 115141, 514
¥4 : MyD88-F: 5'-CGGAATTCATGGGCACGGC
GCC-3' (EcoR 1 ); MyD88-R: 5-CCCTCGAGTGGC
AGCATGAGGGATT-3' (Xho 1), FRILHriE MR
P P B X I B

L cDNA J AR 4T PCR U714, FF K. 95 C
ASPE S min, 95 °C A8 50s, 56 C iRk 50s, 72 C
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I 5 3k 75 6 mT i & Ak 1 7 Bt R pMID18-T 45 44 2 42
AL ) JRAZ 25 40 M0 DHS o, iR R R A7 B M
K, WUEH PSR, ORI UE A RS 1 R A A T
HEATI Y 43407
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B 7T B RS B9 40 WE S MyDSS 3 [H 41 i H
Expasy-ProtParam ( https://web.expasy.org/protparam/ )
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1.6 £IMERS MyD88 RizFRiEH A9

3 5 B SR (19 MyD88 5[4 14 Rk Ml pET-32a(+) 2
R RIUTOR S , R EcoR T F1 Xho T BRI )
g AT A Y), MR R T 37 C FEE Sh, AR5
i T4 R AE 16 °C TR s A5 21 /9 Bl U) F Btk
Tl B o B W in A 3| DHSa 2% 52 2485 48 i v
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FRF L ¥ U0 5 OF ) 1Y T bk Ay 4 ) pET32a-
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i i

Wi 28 5 IE A pET32a-MyDS88 3 1A 3k 7444 1k 5 oK
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F5 1% WH (Amp . Chi') B9 LB WK RS 3 5 vh 1
Fr B RO BUE R fEa 2l b, eas i A2
W, RGO RS SR, H G, 4ERF IPTG 4
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40 C FiET 5 he A, 1R M 5 R B A
IPTG WA E L ME T, KR BIET 2, 3. 4 M
5he HJ5, 7EC 00 E 0 IR BRI LAl B, Xt
IPTG ¥ B gEAT i 3k, i FHZWR 4351 0.2, 0.5,
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b, 08 5 S A WE R MyDSS Hi 41 & 1 ik i B fE
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RS R T AL, IR IR A BTSN,
WK 6. 4. 2. 1 mol-L " 4 JR Z VW A B ER /K
HEAT R BE Sk, MR EE &MY 4 he il JH SDS-
PAGE &2 Pk J5 (9 8 20 B AT A I, P e i
BT
1.9 £IMERE MyD88 & H % e B IAIHIE REFF TR
W e 4 ) 2 A S o TR AR AR 121 B LA
R IREE F AT 7L, 444 2 1.0 mg 957 & E 17 %
TR, ERRIESE M LR 2 A, Sl AT
— IR . R SRS 14 d, Gl 2 S8 Kk
I 7 75 32 WO IV O 43 B I o BB s, 4%
121, 1:2, 1:4, 1:8, 1:16 [ He B R B 5 247 8008
PR 56 2 ML R . Bl S 38 FH Protein A ZEF1ZE
M2 4l Ak 1V Y 2 58 B UK 1gG, I ] SDS-
PAGE $ ARG S AL o K A6 I 5 i) F 40 2 1 0
VB RS B & PVDF b, % B 52 e DR R 1o 1
T E AW R, 37 CHEIEREE 1h, #:3%, Haifk
W) 2 iU HE 1:200 LR RESS , 4 CWEHE 12h,
W45 HUS, JH TBST BEi% 3% (10 mink ). Bl
J& . A 1:5000 Fb 51 # B (9 HRP b5 9c 19 = He
37 C W E 40 min, WFE ARG HRGER . &5, il
JH DAB % {8 % G5 F 10 min,

2 ZRE5pH

2.1 LTMEESH E 4HAE RNA 5N F1 MyDSs B4 18

TN B e 45 R s, R B 1 W R Ak 2 4 i
RNA 17 5281 3 4%t i 8 (1B 1A), I
RNA ¥ H 636.4 ng-pL ', Dagy/Dago 1 2.03. JEINH"
HLTHERY MyDS8 HIY R, K/NA 921 bp (] 1B ).

5540 %
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A: Z0WERY A0 RNA ks B: Z0WERY MyDSS 3[R PCR HLJK ;
M: DL2000 DNA marker; 1: £I M [k (40 ffg RNA; 2. Z0 B 1
MyD88 3[R ; N: FAHEXTE .

A: gel image of L. ridibundus lymphocyte RNA; B: PCR results of MyDSS;
M: DL2000 DNA marker; 1: RNA of L. ridibundus; 2: L. ridibundus MyD88

gene; N: negative control.
El 1 LIMEEEHEZRA RNA 1 MyD88 £ & PCR 18
Fig. 1 Agarose gel electrophoresis of PCR amplification of
lymphocyte RNA and MyD88 in L. ridibundus

2.2 LIMERS MyDS8 EEF5IRIELE 55 4R
W 21 W5 1S MyD8S8 F R I Jy 45 2R 5 GenBank 4%
a2 v ) oAy 14 RO [6) 155 28 05 B 90 3R A7 L X 43
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HEKS ( Rissa tridactyla ) FA P 5 ik 98.8%; 5 R A%
( Columba livia ) WIFRITER 89.7%, 2B A 11.2%;
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2 TE4#HE MyDss £ FE %82 F FI4HE 1 55 4

MRS Larus ridibundus
#4 Anser cygnoides

— B Rissa tridactyla
ZIMEE S Gavia stellata
FINES Grus americana
Wit Falco peregrinus

f8 %48 Phalacrocorax carbo
JR 5 Columba livia

MBS Cuculus canorus
WRAE Passer montanus
KM Hirundo rustica
ZLJ50Y Gallus gallus
283K Anas platyrhynchos
PeE KK Cygnus olor
55 Coturnix japonica

Fig.2 Nucleotide sequence similarity of MyD88 of different species
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99| M ZLVERS Larus ridibundus (OR145974)
85 ZBEEY Rissa tridactyla (XM 054192400.1)

73 /188 Phalacrocorax carbo (XM 064445119.1)

REFF:

78 | LLMEE Y Gavia stellata (XM 059818777.1)
2l EME Grus americana (XM 054816730.1)
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—MT WK1 Passer montanus (XM 039726542.1)
KM Hirundo rustica (XM 040084772.2)

Wi Falco peregrinus (XM 055803692.1)

00— 2L R3S Gallus gallus (NM 001030962.5)
T Coturnix japonica (XM 015852905.2)
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100 18 Anser cygnoides (XM 048062427.2)
P& KK Cygnus olor (XM 040548010.1)
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Fig. 3 Evolutionary tree of MyD88 family
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Fig.4 Predicted N-glycosylation and phosphorylation sites in
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