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[E 706 DI MyD88-4 5 E pYE 41 F 45 14 &
B3 RIMEN R IENE

ROFN, dEmkY, KOHY, F-BY, ek
(1. Bl re K%, B AR E RSP0, Bl 201306;
2. B RAE, KPE R BRI SR BE M E Ak, B 2013065
3. Bl R R, KR E R SRR R L, Bl 201306)

WE: & 8+ 4 1k B T 88(myeloid differentiation factor 88, MyD88) it [ #y £ 4 5 #
LB 20 T M dy v N, ARHE R 6 1R T B T e L MyD88 AL [ (4 4y McMyD88-4)cDNA £
KF7l, £A2K3930bp, Jrahl#4E2607bp, 4E868 M A, H o, 13~109fL &
57 7| H T4 44 4 (death domain, DD), 347~4811L By & X B /¥ 7| % TIR(toll/interleukin-
1 receptor) 4 4 48¢ , TIR%E #9340 43/ 5 Z % 5F By X #{Box 1. Box 2f1Box3; McMyD88-
4% Bt = A 45 A A 6 adf g (a-helix) fn 44~ BT & (B-sheet). F R 247 L&,
McMyD88-4% 1 J7 7| 5 K 4t 45 MyD88 i A4 il , - — Btk A8 il £ 2~ A K 60 %F077 %; H
K, SRR BERINfoE#Z G AHNERSE, £ — B ERAE MR R b 40%~
51%A058%~67%. RAE# MM ERE 7, McMyD88-4% 5 K i fu jg LR A — 3, K5
5RBRBRAY -, BoEIWERR N — . L KK EPCR(QRT-PCR)4 I &
A, McMyDR8-AX AR 7l N A U LA BT PR A RE, AP ESEFEME TN KL
ERE, MOARTRAERK. BERBNED RNERLE, McMyD88-4k Fl ki &
EREMERARFLRE LT, 2R ERYE3F6 hak BigEE, HAEMMARTH EREAF

B F
AHENERRETHREEZEA.

w T AN ER. FHR R, McMyD88-44E B 7t I JUAR# 5 Ffg Rk 2 e A2

KEF: BRI M2 LE T88(MyD88); HEEEIE; AR KL, NE AR

hESES: Q786; S968.31

S8R e 9 2 2 A I AR W IE AT T T B AR A
—iAB 2, 215 ErBLER I 5Z 4K (pattern recog-
nition receptors, PRRs){R 5 AH R 549 I AH 5 4 F
#% 2 (pathogen-associated molecular patterns,
PAMPs)J5 BRI AT #3005 U2, Toll# 3Z K (Toll-like
receptors, TLRs)& H FI A58 i 2 19— Fhse =R 1)
ZR, BBk B . BEE R R
PAMPs, |l £ ¥ (lipopolysaccharide, LPS).
i £ F (lipoprotein, LP). AkZ M (peptidoglycan,
PGN) LA M F2 H AUBERNA SR BERE AL R

Wi HHEA: 2019-01-06 &R BHA: 2019-03-18

BENE : B K E SR R BUR ) E R RO A EE AL (2016YFE0131900) 5

31101885) 5 kil iR /K™ ey e 2 R R T H
BIE1EE: ¥4, E-mail: jlyang@shou.edu.cn

ERFRERRD: A

88(myeloid differentiation factor 88, MyD88)J&
TLRsf 5l g% h G, 7RSS E b
B EEAEH, 19904F, MyD88KL A F K 7E /I
L (Mus musculus)BERE20 1 b g BEAS 21 B
TLRs X HAF 538 % IR ABF5E, HHT, MyD88
FL R E 475 N (Homo sapiens)” . K (Rattus norvegi-
cus) . PG R (Drosophila melanogaster)” . F
P ITVEE (Xenopus laevis)!'" . K& ta(Larimichthys
crocea)' . BRI i (Anguilla anguilla)'™ |, -1
85 (Cynoglossus semilaevis)!'™ . F5¥L k3 U (Chlamys

E % [ R FH# 3L (41606147,
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Sarrerd)!" . KA4EWG(Crassostrea gigas)'™ . = fHN
I (Hyriopsis cumingii)'® . JEFE = WA AT (Ruditapes
philippinarum)"'™ JXJE 526G DL (Mytilus coruscus)"™ 55
Podbrb g s e . TR FL SR, TLRsAS 4% Fib
PAMPs& & 77 A (45 5 R 202 LA —Fh i T MyD-
8811 I AN HEAT AL 1 FE RIS rh, MyD88#
E B 2 G BT 20 B R 2% [ PH 4 4 A JER L T A Y
AP P AR R LR DL, [R) AR TIE
My DS 1 5 B e 1§ 2 B2 19
e, MyD88BYIA Jy e 5 e K 5 ) Toll/ TLRIM
U5 5 9t 4P

MyD88H FE T~ 4% #4 38f (death domain, DD)AlI
TIR(Toll/interleukin-1 receptor)%s ¥4 3 2H A, ,
TLRE PN A4 TIRZE #4) 35k 15 My D88 %) TIRZE #4) 3k AH .
YEH, FMyD88FELEBITLRAZ 1K I, MyD88F i
i HAE 1o 45 7 38 5 IRAK (interleukin-1 receptor
associated kinase)ZZ J% il i1 (ANTRAK 1, IRAK2,
IRAK4FIIRAK-M) 4 58 T 25 4 S0 AT HIF 3005
IRAKSs, MM ECR i — R 5 115 5 9Bk S #
PO, AU sk I NF-xB, 38 4% R E
20 L PR B AR 2

JEFE NG DI B A K P FR A i 1,
B3 495 5 i ™ HH S R T JSE S IR DL 3R BE Y )
Fege ke, JPEME RETiik ., DA
SE &P, JRFENG D TLR & H AR 538 % 8 ik b 4n
T 5 s oy A 1 B0 58 T vt A R A AR
FHE, MyDS88fE N Toll/TLRAY %L EH, BE
BUE BT A B AN 7L 3 ) TLRAG 5 8% rh & 4%
KHAER, BAEIESEIR DU A sk e, AR
SEHG LR T R FE G D MyD88 KL cDNA4 K, 4R
Y& H 5 98 35 B3 U1 (Patinopecten yessoensis) . 15 B
Ul (Argopecten irradians) 7 G Ak 5 24 Hifiw 24 0
McMyD88-4, JEXT LM FEME | TR AL E
() 22 351 0 LA B Vb B IRE (Vibrio chagasii) gk e
JEHAE R H A GOPER . 8 W) RSB
FEPEHEATORSE, DU IR AT i McMyD88-45E K]
Fik . REEYIRE LI K AE TLRs 5 53 % A9 75 B
il B8 - HE A

1 MRS JrE

1.1 S

I ARG K 2410 cm, 58% 295 cm,
R HWILAA S I i M AC B Sk, SR TR IR T
TR 30RY TR IR, B ARIRE 21 °C, BEH
7K I 8 W VR VT 55 ¥ 43 5 (Isochrysis zhanjiangensis)
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I 5 K ¥ (Platymonas helgolandica var. tsingt-
aoensis). FHALES H {5 i )& 72 I DA T BUE &
HAME, WAL OB ER . 8. i
N N i [N 77 S S 1 O O RPN
WO T mL % TG B T S e DI A TR DL 5 LA
WOk e, T 1.5 mLgs .48 s 7 BIE T ok b
800xg 4 °CE5.0> 10 min, F+ I ¥ W RP AR 45 1 41
J o BUREJS ST R EGHE VR IT IR A7 T80 °C.

1.2 SRNAREEUK cDNAKI & A

SRNAR PR FHRNAiso Plus(TaKaRa, H
AR AR B UL B A5 04T . FREUH BRNAZ T
Ambion Turbo DNase kit (Ambion, 3& [# )i ¥ 2k
HEH 4 DNARYIG GY . 43 5] 3 ik NanoDrop 20001
Tt M AT M P ARG T B RINA ) o B B e bk, R
#SMARTer™ RACE 5'/3" Kit (Clontech, H7%)
WA 2 454 94 i 5/3' RACE cDNAE—4E
1.3 McMyD88-4E E cDNAZE K 72 [§

R P JEE 72 3 U1 S 4l 88, FH Primer Premier
5.0 1t McMyD88-43E KR = PE 519 (£ 1), 37
RACE: DiMcMyD88-4-3'FHIRACE M H 5%
UPM R ¥ #8514, i %75 PCR(touchdown
PCR)J W 4 14, ¥ 451 : 94 °CTiAEPE4 min;
94°C30s, 72°C2min, 5ME¥; 94°C30s, 70°C
30s, 72°C2min, STEH; 94°C30s, 68°C
30s, 72°C2min, 25MMEH; /572 °CHEMH10 min,
5' RACELI McMyD88-4-5' R1IFIRACE# [ 5| ¥
UPMR T 4514, B BEVEPCRIZ Y 1Y, ¥4
AR L5 SRS LAPCRF=#) MARAR , I McMyD88-
4-5" R2HIRACE:# H 5 ¥ UPS#E 17 5 xUPCR(nested
PCR), JZ W 21494 °CHUZE 4 min; 94 °C 30s,
68 °C 30's, 72°C 2 min, 25/ME¥; 72 °CHE A
10 min, PCR&™¥PIE MG, ##23pMD19-
TEARIF AT A, B L PR IH M v e A T A=
V) TR R A R w0

1.4 McMyD88-4EE F 5 EYERFE 54

FENCBIAUHE 2 il i3 BLASTHIORF Finder
FEL ST P SRR DU A At X A7 . ff HIEXPASYy
(http://www.expasy.org/) i J& A () 55 H 5 S o0 1
i, fli FHIDNAMAN 6.0 % %5 cDNAJT 81| Fl %2 3 /iR
751, {# FNetNGlyc 1.0 Server(http://www.cbs.dtu.
dk/services/NetNGlyc/) T I 4 F Ak v 5, i
SMART(http://smart.embl-heidelberg.de/) il ill| 2 [
Zhkyik, FHSWISS-MODELFIPYMOLKK {4 it 17
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Tab.1 Primer sequences used in this experiment

ElEvE2p i J731 (5-3") i
primer name sequence (5'-3") application
McMyD88-4-3'F TACCGCAACCAACACACGCACAT 3'RACE
McMyD88-4-5'R1 TCCCGATGGTTCCCGAATGCCGTAA 5'RACE

McMyD88-4-5'R2

UPM

CCCCATTCCTCTAAACAGGCAAACG
CTAATACGACTCACTATAGGGCAAGCAGTG

5'RACEH A 54

RACEIEH 519

GTATCAACGCAGAGT
UPS CTAATACGACTCACTATAGGGC RACE#H 5%
McMyD88-4-RT-F ATGAGAGAAAAAGTGGGGGC qRT-PCR
McMyD88-4-RT-R ACGGGTCGGGTGGTTTAGAA qRT-PCR
EF-10-F CACCACGAGTCTCTCCCTGA qRT-PCR
EF-la-R GCTGTCACCACAGACCATTCC qRT-PCR
a-tubulin-F TTGCAACCATCAAGACCAAG gqRT-PCR
a-tubulin-R TGCAGACGGCTCTCTGT gRT-PCR

3DZE S T A1 g 45, {8 Clustal X1 GeneDocif
FTHE T 25 K4 3 I TIRZS 1) B 2 3 1R I3 9 ) 22 JE )7
G XF, I it PhyML 3,05 44 5% H 5% K LR i
(maximum likelihood, ML)F4 & 2 4t i AL 4

1.5 McMyD88-4EHEERMRNAEHLR
HIRIE DT

#R #fii Transcriptor First Strand cDNA Synthesis
Kit(Roche, 7 [E)UiBH 5, H500 ng il RNASETEH
—HEcDNARI G, T 92928 E i PCR(qRT-
PCR). iEHEF-1ofa-tubulinfE HNZIEH G,
qRT-PCRA 10 pLZ iK% : 5 uL 2 x FastStart
Essential DNA Green Master (Roche), [~ NS4
403 uL, cDNAMEH1 uL, JCHE/K3.4 uLo S
ZAF: 95°C 10 min; 95°C10s, 60°C 10s, 454
PEIR o oA i DRI i th e 3 i 22, I xd ™
Yy kAT FRE R AT e, 39k H AR A By ik
P o SR 28 X0 a8 &Y 7 35 R A Y Y KGR R
B, BRI B A R vk R N B VR B S Y U
B bR e e, LU br M ih £ 8 FEal, i
Tk B DURE B9 7 1 406 B B0 A IR Y R R
MBI Y EE 2R AER, HEHEA
12 JHOF 24 {5 £h5 ME 1% (mean = SE)E 2~ , FHIMP™
BAFST BRI T/, P<0.0587RA g2 .

1.6 [EFRME I McMyD88-47£ ;) KN & B G
Y 5 T R e K2

UGR>3 T AR A g i ™,

ARSLBG EARAT o BV BT 7E 22 16 B 14 1% 357 FE
H125 °CREFR 3, 3 500 r/minfS 0> 15 min)5 38 b
THW, KB KBS e s T KA
K, PSR AV RN W 107 CFU/mL,
S 43 Ry X R RS BG AH A 4 A OB 5[]
SGASE S, G B R A s DL SR 7 i D B
WK R, S50 2 W) 4] 35 A B Vb FC IR R R T 7K
IR0, 3. 6. 12, 24 A48 hF U dE3 HIE
el DL AN E R | BRIV AL AR, 7 B VR A R
FERFET—80 °C, MRNAFZHL . cDNAME M
qRT-PCRJ7 12 [F Hif fIridk .

2 4R

2.1 McMyD88-4EEH &K K F55 4

McMyD88-43E [F cDNA4:K:3 930 bp, fLfF
188 bpl) 5'9F 4 i X (untranslated region, UTR).
2 607 bpHJ ORF4i % X A1 135 bpfy3' UTR(E 1),
I EE R I i i 8684 HE R, T H AR 1 B4 1
HoN97.07 ku, ZFHLTHS5.32, SMARTHIINE %
i DI MyD88-4f 25 4 dek , Z5 3R o, 45 13~1090%
(8 LR AL T 25 R, 55 347~48 100 1) 2 SE TR
S TIRGE A3 (1 1), BT 45 F4 38 RN TIR 45 4 3 &
MyD88Z % Jir e A7 1y ML R RRAIE

2.2 McMyD88-44% ¥ 43 {iF

i 2 SMARTTE £ il il J5 7¢ iy )1 McMyD88-
489 R H (K 2-2), 5 E iiE /YR 5 i D1

http://www.scxuebao.cn
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85
169

253
22

337
50

421
78

505
106

589
134

673
162

757
190

841
218

925
246

1009
274

1093
302

1177
330

1261
358

1345
386

1429
414

1513
442

1597
470

1 681
498

1765
526

1849
554

1933
582

2017
610

2101
638

2185
666

2269
694

2353
722

2437
750

attcatgcttgatitcacttaacgitaacctgegtacagigactggaaataticatittaaatctatacaasatggetictica

atastagtgacataggaataatgtattitatangat taactgat tannagtttcttgagatanggatangtctataatttttcaa

gecatatatat tgtgacgt cATGECCCAAGGACTGAACCTTTOGGAAGAATATAATGACTTA TAAGAATACTTAGCCCTT
MGEGVNLSEEYNHDH S

CMMWWCMWCATCTAG\TCC ncc.\cc.\crr .l.'l' mm ACAT(KETGTI'CTAGGTG&CATGM

TAGCACANCTACCTCCCTITCACTITTCTCATATRCATATITUCAANCTAAGTATACCAGAACGTTTECCTCTTTACACCAAT
LAELAGFEFCHIRYFETXKYSRTFACLEE

GGOGATTACGGCATTCGGGAACCATCGGGAATCTACTGAAGAATTTGG TTATCATGGAAMGGTTTGACTGTCTCTCTGAAATTA
TCELRHSGTIGNLLENLYVIMERFDCLSETL

AAGAATCOGTATTGAGAGATATCAAMAATCACATCGAAGGACAACACGAAATAGTGAGATGGTACTTAACATTGGGAATATTG
EESY LEREDIKNHIERTTRNSEUMYLNTIGNI

ATAATGAAMACAATCTTOG TTCAAGTACCGCATGCAAMACTGTAACATCGTTAAACACAGATCTCAAAGTTGTTGGTGAAAACA
DNENNLGOGSSTACKTVYTSLNTDLEKYVYGEN

ACTTTTCAGATAACTGTTTACCATCGATAAACACAGACAAAAAGTTATTGG TGAAAATAACT TCTCCGATAACTG TTTACCGT
NFSDNCLPSINTDKKYIGENANFSDNCLEP

CGTTAACATAGATAAAMATGTTTTTGGAGAAAACAACTTGTCOGACAACTGTTTACAAGAAGATGAAGGCTATAGGACGTGCT
SLNXNI1IDKNVYFGENNLSDNCLGQEDETGYRTHC

COTTAAMTGATGAAGAACT TCGATCCTTAATAMTGGAACGAAMACGAGGCAGTGAATCT TCAACAAGTGGATAGTGTTGAGA
SLNDEELRSLINGNENEAVNLQQYDSYVYE

GTACAATAAGT AGAATTAGCAGAGAGAACACATCTATTACAGATCACAATAGGAATGAGACAACTAAACTTGCCAATATTAACA
STISRISRENTSITDHNRNETITTEKLANTIWN

ATACAGGAGATATAGAGATAAACATTCGCTGTGCAGTTGAAAA TAAMMAAACGCGGGACAGTTGAAMATAGCAAAATCAAAAAGT
¥ TGcpi1EINIRCAVENEKEKRGTVYENSTEKTITEKTEK

TAGATAAGGTTGAAGACACAGAGAGAATCATATGTTCAGATGATGGAGTTCGTTATCTGGTACCGOGACCAGTCAGTCCAGTTT
LDKYEDTERTIICSDDGVYRYLVYPRPVYSPY

TTGAAGACGATGGATTTCTAACTACAGACGATAGGGAAGGTTTTCT Mumurrcmcnmnmrmmcrmm
FEDDGFLTTDDREGFLERYS

nTaTmmmmrcmﬂmmummmmumﬂmmmmﬁm
NSO

TTACC, mcr GCTTGTGTATTTCCAACACAGTTTCTCAAGACACTCGATOCAGATGCTAAACGCAGAAAG. ATI'ATT(I!ZGTAC
CRTESH B

ACYFATQFVYETLDPDAKRREKT

ACGTGGEA
ff'sfplftzttsSt

mmmnm 'ITMCT(.T MMMN.: TTATAAMTGATGAAGAAMTTTAAMCAATGCOCATAAACACAACA
FENLLSSSLRLEKY I NDEENLNNAHEKEHN

TGAACAGTTTCGACAAMCCGATCAATTTTGTTTACACAAACAGAGTGATGCAACTCAACAGATGGAAAAGACTGAAAGAAATA
M XNSFDEKTDGQFCLHEKQSDATOQQWETEKTETERHWN

ATTCATTCCAACAACAAATGGATCATTTAAAT TCTACGGAAAAAATGTCGTGTGATCTGACTAATGATTTTCCATCGGATAAAT
NSFQQQWNDHLNSTEKMNSCDLTNDFPSDEK

CTGCCATGAGCGTTGCTTGTTGTGATCTACCAAGTGGTGCCTCAGGAATATGTCAAAAAGAACAATATGCGAGTCTTGCGACGG
S AMSVYACCDLPSGASGICQEEQQYASTLAT

GTAAGAAAGACAAGAAAAATCCGGGACT TAAAACTCTTCGACGGATTATGAAAAGTTTAAA TATCAT TGACCGGAAGCCAAAAT
G KKDEKZKNPGLEKTLRRIMEKESLNTITIDRIEKTPEK

TACAATACACAAAACGTTCTCATTCGACAGGAGAGGCTATACCGCAACCAACACACGCACATGTAGAGOCGAGATCACATTCTA
LQYTEKRSMHSTOGEAIPQPTHAMHNYETPRSHS

CTAATGTTCCTCOOCACAATGGATACCTATTTCTCTGATGAACTGGCCCATACATGTTCCTCACCTATTTTTAACATCTGTCATA
TNVPPTAENDTYFSDELANHNHTCSSPIFPFNICEH

CAGAATCAGAGCTAACACTTTCAAGTGATAGCGATACATTGTCGGCTCAAGATAGTACCAACAATTTGTCAAGCTGTGAGTACA
TESELTLSSDSDTLSAQDSTNANLILISSCEY

GTGATATTAAAAATAACCTTTCTAATGATTTGCAAAATTTGCATAAGAAGAGTAATGCTAATTCTTCTAGTCAATCAAGTGGTC
SDIKNXNXLSNDLQNLHKKSNANSSSQS SG

AAMATATTCTTAGCCCCAATATAGAACCGCTATCACCTAAGGATTTATCAACTGAAACGAACAATCTTGATTCAACATCAAGAC
QNI LSPNITIEPLSPEKDLSTETNNLDSTSE

AAACAGCACGTGATGATAATGTAATACCAGATACCGGATCTACGTCATATGATACCACGAGCTTATTGTCOGAAGTCACAAGTT
QTARDDNYIPDTGSTSVYDTTSLLSETVTS

(Bl Fig.1)
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2521 CAGATAACAATAGCATTGTTTCGAATTCTAGAAAGGAATCGTTAGACAATTGCAGTTATGCGTCTTCCTTTCGACAAATGAAAT
778 s p N ¥ §1 VS NS RKETSLDWNCSYASSFRGO QMK

2 605 TTGGGAACGACAGTCGACAGACCTCTTTCGAGAGTAATAGG TCAGCTTOGTTTGACGGGAATAGTATGACGTCAATCGAAGACA
806 F ¢ ¥ P SR QTS FESNRSASFDGNSMTSIED

2 689  ACATGGCTGCTGATAAACAAACAGGATTTTTTTCATGTGAACAAATTGTCAGTAGTGACAAAGGAACTAGAAGGAAATCAGGAG
834 N M A ADKQTOGFFSCEQIVSSDEKGTHRERIEKSGESG

2 773 TCGTGTTTGAAATTATGCTGTAAataat tatgtgt tgcangaagtatgtgtttett ttgat tcgaaatanacagaccat tgnan
862 v V F E 1 M L *

2 857 antancggaatagctatgtatgatannaant tant taastggeatatatgtt tatanancatat tegttatagtcosaantaty
2941 taatet ttgtttgtgtgegetanat tanantgttangt tgtgaant gettgtctgtcacaanatgttatatcantaccat tgta
3 025 tcatagtantctttgaattattteattttggtaccgancannt tggatatanntgant grecangeoancgncttannctcttann
3 109 acacattgcaattatctgcagtgtgeaattagatttigttttacattatcagtcacatatcaccaccggatact tgtgeagcaac
3 193 Ettagicatcliagatiggtanigictgtagegagl tcant gl geat tenact gaccangt Lgancge tagan Lant cancgag
actiagtcganatgeacagactiagat tegatangtttoctititittgictt tat tcatgant LEER

7

1 ggcacatanatgagatagcaacasacgacacansgaacccanangatatcttgaggtcascataagglctact anantgtanan
5 tatcctcacaatat tatgigaaatictanaccaccogacceglacaaccggtgtagaaaant tgERactggaantsanacct ic
9 aatlcaacantatgtitcatlcaatccanagaagtigigatti taacigatgicgatcctitacacagtictiigati Lt ggatlaggta
3 talgagnatlglagigggal tagactatitatcigacaaatcaccicictictattanticiitatlcant tgat taactancgl ta
7] catcgangaactttcgatasantcagataggattggacaeatasacat tasaaacaccagasccagtacagetataagaacttte
1 ttgascttigtctiagtigatatatatgtgcttitatgtactagtant tacatt Lt Lglatl tgat gCARAAC L ZALAZARCART
S5 ccgatttgagatcttgtaatcaatt tattatcgt

1 EXRNE N McMyDS8-45 F £ KF 5 R EiRF75
INE RS RARERS N AL X 74, KEFRARRESXFS . RHEOVRERT S, NGRS RTS RE%N T
(ATG). I F(TAA). & I1LA{5 5 (aataaa) T I ;B0 T 45 #4 30R TIRSS K4 38 A €8 1 5 267 s Wl A0 A o5 Y IOk A Ak

Fig.1 cDNA and amino acid sequence of McMyD88-4 gene from M. coruscus

Lowercase letters represent 5’ and 3’ untranslated region sequences respectively, and capital letters represent coding region
sequences, with nucleotide sequences above and encoded amino acid sequences below, the initiation codon (ATG), the stop codon
(TAA) and termination signal (aataaa) are characterized in bold, the death domain and TIR domain are shaded, glycosylation sites

are indicated in bold italics

0 100 200 300 400 500 600 700 800

(a) éATH (IR I MyD88-4
(b) - 69 ‘ID = MyD88a

(0) eﬁ : ‘ItR w—mmme MyD88b

(' ' :E w-- MyD88c

2 EXRTENMyDSS-4(a)5 B 2189 E 7= M5 IIMyD88a(b). MyD88b(c)F1 MyD88c(d)4E #4913 bt 4%
Death I TIRS} 5 ¢ 7% FE 12 45 K4 35 A1 IR 4 15
Fig.2 Comparison among the protein secondary structures of MyD88-4 (a),
MyD88a (b), MyD88b (c¢) and MyD88c (d) from M. coruscus

Death and TIR represent the death domain and TIR domain respectively

McMyD88a(l&2-b), McMyD88b([&2-c)7Hl XL EAISAA R (E12) i FHEXPASYFEZL 43 BT 1
McMyD88c(E2-d)F b, BT84 i A6 T 45 #4 3l fn SOPMA I HE X} JE 52 11 D1 McMyD88-448 3L iR )7 51|
TIRZE IR A, H7F 2k R 0 4 B &5 40 335 1) A M) R A AT oA, Hirbo 8858 5 245 Y
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35.60%, FEMFES514.98%, BITE1i8.87%, A
R 3 #h 17 40.55% . I SWISS-MODEL# #
(%) JEE 72 1 Il McMyD88-47K [113D45 1 (&13-a), $h4
6T alRHE AN BT S s H =M IS5 5 2 AE
F 51 B HoA 3 McMyD8SIE A LY, 78 a2 g |
BT AR MR 244 A (R (81 3-a~d), fHK
52 (M Z5 Y RE A BV & (B13-e~g)o

2.3 EFRTMENMcMyDS8-45 H 47 MyD8S
RERFIZELLTRAGH LS

W JE 721G D1 McMyD88-4 43 1 1% 15 51| 1) 1) fig
WUF 5 5 A A AT 2 EIP A, RIR
I3]0 o (55 6 A 50 0 D TG B M sh ) Y SE T 4544
BRI TIRSS A AR ~F R e v, H P TIRZS 4 35
£ 5 3 B AR SE R X3 . Box 1. Box 2F1Box

e ol e

3 EEMENMcMyD8s-45 2 Y H b3 WA By
TR SR
(a)JE 52T MMcMyD88-47% A 45 # B Ul ; (b)) )& 52 T I
McMyD88a%¥ [l £5 # #i 4ll s (c) /% 72t T McMyD88b =S [H] 45 14 1L
s (d)E M U McMyD88c7 i) 45 # B4l : (o) E 52t I
McMyD88-4 5 McMyD88a ¥ [M] &5 #4 HE & #i 4 (f)E =M N
McMyD88-4 5 McMyD88b 7 [H] 45 14 F & B 4Ll ; (g)E 52 h M
McMyD88-45McMyD88c = 1] £ 14 i & 4 1
Fig. 3 Comparison of three-dimensional structures
between McMyD88-4 and other three subtypes
(a) the predicted three-dimensional structure of McMyD88-4; (b) the
three-dimensional structure of McMyD88a; (c) the three-dimensional
structure of McMyD88b; (d) the three-dimensional structure of
McMyD88c; (e) the predicted three-dimensional structure of McMyD88-
4 overlapped with McMyD88a; (f) the predicted three-dimensional
structure of McMyD88-4 overlapped with McMyD88Db; (g) the predicted
three-dimensional structure of McMyD88-4 overlapped with
McMyD88c
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3(K4), JEFEE I McMyD88-4%% [ 7 1) 5 K 4 W5
CgMyD 88 AHAL, He— Z M FAR L% 20 51l hy
60%M77%; Hk, HERFH I, B DLAMEAE
ISP AL EE R R, S AR AR 4 S
40%~51 %H158%~67%, Tii5 JE7E M D1 HA 34~ 7Y
(9 My DSSH B #1% (£ 2) . & T MyDSSZ H il
JFAM R G R BT, JE5E T DI McMyD88-4
e 5 K4t WEMyD88 L K Fi DI MyD88-4% hy— 3,
SR 5 MR R 2R — 325 JE 52 IR Il McMyD88a
McMyD88b. McMyD88c/4) 5| 5 45 i Il (Mytilus
galloprovincialis)MgMyD88a, MgMyD88b .
MgMyD88cH N — 37 ; HHEZN P MyD8IM| HL i 5
H—3(K5).

2.4 McMyD88-4% [ 7£ & 5= s DI AN F4H 41
HFRIEE R

22 qRT-PCREZIN & B, McMyDS8-43E K 7 J&
Fe 6 DA 8V 28 5 b ¥ Rk (E6), Hr,
FEANE R ) 2 K R R (P < 0.05), T FETH
2L SN N 7 o | AN 11 U 2 e N e S R A S
Tk AR (E6)

2.5 WEKINERENERMHENREHLR
McMyD88-4% [ 3214 £ HIF2 M

JE 7GR R K Y s, A E
McMyD88-4%E R 5 /K763 hith & IF 46 3% |
TH(P <0.05), FF-7E6 hit 2 1k 41k #H% 55 (P < 0.05),
B 5 4R B B (8]7-2), TESRH, McMyD88-435E A
Feik e YL IR 3 B T B B s K OF (P < 0.05),
SRIG I T RE, FE12 MR BIEH K-, K548 h
I AR B EFH(EI 7). FETEARRR T, MceMyD884
FE N F B KA AE3 hik B35 = (P < 0.05), X Fp
IR K — ARSI YL E 6 h, SRIE TR FE
FNEFE K, I BAETH AR 0 18 K B
i TSN R (1B 7-0).

3 v

7l 22 RO A MES ) — R, R sk =
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JHE RS BB 3 Y S R e 8 SR HRAE o SR T
PTAFEA, P 2 2R 32 1A A G 2 250 1z 4 L A
BARS Y h R BE, ENME R ERRE RS
UG - 42 0 S 4o B e o R BN B TE R i)
G BE N2 T e FE R BB BTSRRI,


http://www.scxuebao.cn

1134

5, AF: JRESENR DT MyD88-AKE [ (4 A= 49y 2 etk K X v PRI T 1) SR

¥

2353

McMyD88-4
CgMyD88
MyMyD88-4
AiMyD88-4
SbMyD88-4
McMyD88a
McMyD88b
McMyD88c
MmMyD88
HsMyD88

McMyDg8-4
CgMyD88
MyMyD88-4
AiMyD88-4
SbMyD88-4
McMyD88a
McMyD88b
McMyD88¢
MmMyD88
HsMyD88

McMyD88-4
CgMyD88
MyMyD88-4
AiMyD88-4
SbMyD88-4
McMyD88a
McMyD88b
McMyD88c
MmMyD88
HsMyD88

: LoED-§
: EDED-A
: TQEG-WSE
: TQEG—WI
: IESE-WEK
: LDN--¥E
: IEPS-WP
: LEDR-LE
: YEAMERD]
@ YHAMEK

PEAVIDSSH-ENL
IPADINTEN-GIT
FPE E?'l"VNND -GFA’
PPSCTYNNE-GE P

-IPAEFHEDSGHIGH

VEGEVIGEY-——-SHal

DQSDIIDEDCEYV

FELTTINADNGMLCH

(b)

4 MyDS8STE T-45 #15 (a) FN TIREE 415 (b) R E BL 2 E 5 51 He xt

FF % 85 7 2 Eb xS A 4 el 1) 2 IR 5 41 40 0 2 K L 5 (EK.C32208.1),  IF 36 5 DT (AKIN04689.1), ¥ 5 UL(AVP74320.1), bt
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Fig. 4 Multiple alignment of the amino acid sequences of DD (a) and TIR domains (b) of MyD88

The amino acid sequences used for multiple alignment includes C. gigas (EKC32208.1), P. yessoensis (AKN04689.1), A. irradians (AVP74320.1),
Scapharca broughtonii (ALZ42090.1), M. coruscus (AYA22345.1, AYA22346.1, AYA22347.1), M. musculus (NP_034981.1), H. sapiens (Q99836.1).

Box 1, Box 2 and Box 3 indicate the three conserved motifs of the TIR domain

*T2

E MG A E b 4 MyD88E B F 51| — Bl AR EL R

Tab.2 Identity and similarity of MyD88 protein sequence between M. coruscus and other species

R b/

SR SE RIS — B/

TIRSZS a3 — Bl 1t/

e YN LB GenBank ¥ 3¢5 IR FRALE/ % AR/ % A%
gene name species accession no. amino acid number amino acid DD domain TIR domain
identity/similarity identity/similarity identity/similarity

McMyD88-4 JE5Ea I 868 100/100 100/100 100/100
M. coruscus

CgMyD88 Kt EK(C32208.1 644 60/77 43/62 70/87
C. gigas

PyMyD88-4 IR 5t DL AKNO04689.1 590 51/67 49/71 55/70
P. yessoensis

AiMyD88 4 biaaey AVP74320.1 580 43/60 46/71 55/71
A. irradians

RpMyD88 R AT AEF32114.1 471 40/58 42/60 31/52
R. philippinarum

SbMyD88-4 JER) ALZ42090.1 441 37/60 37/57 29/54
S. broughtonii

McMyD88b JE 5N I AYA22346.1 439 32/53 32/53 35/57
M. coruscus

McMyD88¢c B I AYA22347.1 482 31/60 34/50 31/60
M. coruscus

HsMyD88 A Q99836.1 296 29/47 32/47 28/48
H. sapiens

MmMyDS$8 N NP_034981.1 296 28/47 33/53 28/49
M. musculus

McMyD88a JE 5N I AYA22345.1 339 26/49 32/51 29/55

M. coruscus
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Fig. 5 Phylogenetic tree of the MyD88 amino acid sequences between M. coruscus and other species
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Fig. 6 mRNA expression of McMyD88-4 in different

tissues of M. coruscus

1. mantle, 2. gill, 3. foot, 4. digestive gland, 5. adductor muscle, 6. gonad,
7. haemocytes, bars with different letters were significantly different
(P<0.05), the same below
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Fig. 7 mRNA expression of McMyD88-4 in mantle (a), gill (b) and digestive gland (c) of
M. coruscus after being challenged with V. chagasii
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Identification of MyD88-4 in Mytilus coruscus and expression changes
in response to Vibrio chagasii challenge

LIANG Xiao "**, LIU Yuzhu ', CHENKe'?, LI Yifeng ", YANG Jinlong "**'

(1. International Research Center for Marine Biosciences, Ministry of Science and Technology,
Shanghai Ocean University, Shanghai 201306, China;
2. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education,
Shanghai Ocean University, Shanghai 201306, China;
3. National Demonstration Center for Experimental Fisheries Science Education,
Shanghai Ocean University, Shanghai 201306, China)

Abstract: Myeloid differentiation factor 88 (MyD88) is a crucial adaptor protein in the Toll-like receptor (TLR)
signaling pathway and plays an important role in signal transmission. In this study, the full-length cDNA sequence
of a MyD88 gene from Mytilus coruscus (McMyD88-4) was cloned. Its cDNA sequence is 3 930 bp, with a 2 607 bp
open reading frame encoding a protein of 868 amino acids. Amino acids at position of 13-109 are the dead domain,
and amino acids at position of 347-481 are the Toll/interleukin-1 receptor (TIR) domain, which contains three
highly conserved regions Box 1, Box 2 and Box3. The three-dimensional structure of McMyD88-4 contains six o-
helix and four B-sheets. According to the comparison with known MyD88 amino acids sequence, the putative
protein of McMyD88-4 was most similar to that of Crassostrea gigas, with the identity and similarity of 60% and
77% respectively. Then it was more similar to Patinopecten yessoensis, Argopecten irradians, Ruditapes
philippinarum, with 40%-51% of identity and 58%-67% of similarity. The result of the phylogenetic tree showed
that McMyD88-4 of M. coruscus firstly clustered with C. gigas and scallops, and then with Drosophila
melanogaster, while vertebrates formed a separate cluster. qRT-PCR revealed that McMyD88-4 was expressed in
all tissues and organs examined. The highest expression was found in the mantle and gill, while the lowest
expression was found in haemocytes. After infection by Vibrio chagasii, the expression of McMyD88-4 was up-
regulated sharply in immune-related tissues, and reached the peak at 3 h and 6 h, and the up-regulation level in
digestive gland was significantly higher than those in gill and mantle. The present results showed that McMyD88-4
plays an important role during the immune response of M. coruscus against external pathogens, especially Vibrio
infections.

Key words: Mytilus coruscus; myeloid differentiation factor 88 (MyD88); gene cloning; tissue expression; Vibrio
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