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PHECEWMTERA T REELEE L, ERW, AL
(L= RE RSB SO ARl Ve AT RSP AP R385 2660715 2. # BRI

5 KB IR T 266064)

FEE. LML T (Myeloid differentiation factor 88, MyD88) J2 Toll/IL-IR ZE % i 5% , & TLR A5 53 i v (1 — A e it
ST ERRGPER G BAEENEH ., 164, 46 BN K 375 0 2810 5 657 14 K AT 56 MyDSS OB E 4Rt . A%
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fif (1L-1 receptor-associated kinase, IRAK) IRAK4 I
IRAK1, TRAK4 FITRAKI {ff fL TNF 3 {5 A1 5 1 76
(TNF receptor-associated factor 6, TRAF6 )o B 5B
2 AR B A% i i, O A SR A T NK-
Kappa B F1 INK, J& s R 1 AP-1 3L [ 1 323k 5
IR R ARAE WS, e 2 I 8 R SR e FaR A
SR

WE3E TLR MRS il B iR A, 24
e SR D AR T ™ iR
f9 MyDS88 K R ¢ 73 15 46 ok, HRAE M2,
MyDSSHIBFFE AR IR AL, H AU B2 £ r
Bl 1 TSR £ My DSS FEIR B Rk 1)
SCHRARGE -

2 8 T 5 3 2003 4F N T 25 RS 2 LA ok
B T H A HL K S T iR K 57 5E
e U N A apE A EZ S Y SEEELYE N
PRI ] A MERTRNRG FSEE TR TBON IR AR
200 (S Y i T 085 038 K S DR AT 5 IR
&, BRI MHCHEN ™, TLROJEN ™ it . A
WFFE I I 73 B 45 2 T 75 5 MyD8S <DNA J34]
FIFEIN AL P51 244 , o i FLis 25 e o =X, o 0
e 10 2 T B AR VR T 25 S a8 B i)
FEARUEAFITE A [F] PAMP FCHE 8 A1 il bk 2 240

JL R BB IR AR AL, S SR BT > TP 3R
BEIEE

1 HREF%

1.1 #

111 SKIGE RIS E A L AR SN Bk SR A
o], WA R i A4 R CHfE I A5 2 ) ), B Il
VLS N O L LAY R Sk
Je B ORGSR DR S AE L 2, S R AR RARAE, e
A =80 CLRAFEHTUIZI RNA $EHL, 7 BUfe R a4 )2,
FI R e A B YR, 100 980 2 e 7 B 1 40 ] il itk
LA A

112 BERs WEAF A BT (ZHKF4h.8h,
13h.19h.25h.30 h.35h.39 h) {2 ¥ 5 65 15 G 4%
100 ~ 20084, 37 BP 5 AW B ARAF, J5 5% T —80 C IR

T RNA $25L,
12 A&
121 51#i%it  © MAF 5 S MyDSSHS 43

FE 313 [ T 2F W 75 #5 cDNA 3CFE (GenBank 5 41 5
GH229986, GH236829), ZHRiZJF 4, kit 1T 144514
AT 42K cDNA J¥51 walking  FE K ZH 751§ 38 S LK
FIRGIHT, B-actin B K NS BE K, A5 it IS
Rl LS WL/ ek SRSy N S e e Sl o

&1 KHARFFANSIMEERFT

Tab.1 Primers and their sequences used in this study

519 1Fsls -3

Primer name Primer sequence 5' -3’

Hi&
Utilization

CSGSP-f1 GGACTCGGTTCCTCTGACG
CSGSP-r1 TCATCTCAGGAGTGCGGG
CSGSP-{2 AGAAGATACCGTGAGAAGA
CSGSP-12 TATGGCAGTAACAGATGAA
CSqRT-f GGACTCCAGAGAAGTTTGACG
CSqRT-r TGAGGGCGAACTTGGTCT
CSGSP-r3 ACAGAGATTTTGCCAGACGA

TGGTGGGAATGGGTCAGA
ATGGCAGGAGTGTTGAAGG

beta—actin—{1

beta—actin—r1

PHAET1

YHNE T2
& PCRAMT; U IG5 F 3 R4 BiEs |9
S0t 7 H PCR 434t
PN E T 3 AR RIS 9

S E R PCR NS5 )

1.2.2 SSSNE RRLIE  EYL 3 5 85 T FH A
T T N 7S S I 25 (57 1 8 o T T R, R S I &

A Chen 25 iy vk (RN M 75 05 32 8 (1R o
200 ~ 300 g) F-21 4> K240, — 2H Sy 1 S 8 o 1 B
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WIS 2H , 5y —2H Ry S A SRR K B X R A 6
ST (Vibrio anguillarum) 7F 28 °C 214 T K5 77 2= %t
Boeb b, B B 3R 3 4 2216E (5.0 g, e RER
B 1.0g, FePO, + 4H,0 0.1 g, /K 1L, pH7.6), &
SO VSC B B AR i At P A B ER 7K T B R T VR 9.8 %
10" CFU/mL. i FHIRRERFI MS 222 $4 (0 pRIF, S8 )5 1F
TP T o SERR A 5 0.5 mL S8R BRI, %t
W S ) A AR AR ) A B AR KA SRy X6 B A T S
YER 2 ARTIR, TEVEST R 24 h 72 h 196 h BURE , &
AFsf 8] A4 43 S 4 B2 Anfea], o il BBOTPAIE: | e
S B [ — 2 [7] — B[] 55 ) ) el 2 2L PR AE AE (] —
A AR AR 1.1 iR

123 YHERAE 2 ¥E. IKEHEFpoly I: C R 5N
makE AR 4 5% (e 55 65 bk b FH T
240 B I 0 T S A S B W 1.5 mLIR A R )
O 3 %5 B2 SRy 1.072 109 6K T 20 i 53 125 W, 650 g
4.0 20 min, Y54 HRD)Z B9 ¥ F1 6 8 R I ik B 2
JL, SR J5 1< PBS 5 WK Pk %, 200 g &5 20> 20 min, £
W BRI US4 2% 1074 2 Jf 4 A
2441 40 A, AL mL 55 10% Jif 4F 1L /Y
DMEM K7 37 %&, 43 51l Jin A PAMP Bt 3 21 B4 Jig 2 H
(lipopolysaccharide, LPS), JIK 2 ¥ (peptidoglycan,
PGN) Fl1 95 75 25 L W poly 1. C, & Jit & ¥k £ N
1 mg/mL ,24 CHiFEE 6 h 12 h .24 hCEE 40 0, 78 7]
— SO A ) S A 5 % e rh AR S i PAMIP e 56 ) 241 i
YE R BTN IR, 7 RIF T RNA $25,

1.2.4 RNAIZEL. cDNA & X K MyD8S & A & &
WSS (AN 13RI RE & F
1% R TG B s I o 35 P 1 v B 2 20 R 200 i 24 6
Trizol i 7] (Invotrigen 24 W] ) # 17 ELRNAFR B, £
TR B I H Uk P AZ R A 2 43 BT SRS DN EL RNA 1Y)
Jii i, 5 RNA 7EHE AN SO A4 & ik 31 500 ng #H47 f
%53, i H Tiangen /A A5 —4% cDNA & iR £ &
B eDNA, # FEERAE LA 1T, MyD8S 5 X i) 7 Ht
FEIR il L ABL 7500 2% 5E # PCRAY (Applied
Biosystems, USA) 5 i, PCR S 251442 1 One step
SYBR primescript RT-PCR kit (Takara 2y & ) # 75 )

U5 ¥e: WA & 20 pL, 43 75 SYBR Green Real-
time PCR master mixtures 10 uL,0.4 uL. ROX II, - F
W5 149145 0.4 uL (5 pmol/L), 7.8 pL ddH,O, # B 5 Y
cDNARH 1 pl( BEE N 100 ng). B-actinVF NS5
PR, BRI E 3L E &, PCRIRI A5 14M 95 C
105,95 °C 55,60 °C 20 5,45 MM . PCR W 2555
fdi FJ ABT 7500 $G7E fk PCRAY A A HEA T8
HHZ AT, FH SPSS 11.5 3 AAEA 7 i 2 A 56
125 cDNAEZKEREFAFIINIKE KHGene
walking J7iRARAS T 210 5 65 My D88 B A 42 1K< cDNA
B4, 2K L 4 DNA 22 B8 B/ bk g i 2
MG 2 P B R, 4l 4k Y DNA VS fif T K B K
PRAET 20 C P& H. H3XRERSIM (XD T
Y W 5 My DSSFE R 41 ¥ 51, PCR 2B
T:94 °C 5min; 94 C 305,56 °C 305,72 °C 455,30
AEER; 72 °C 10 min, PCR =) 48 4l Ak )5 78 [ 5]
pMD18-T Z{& (Takara) Hr, f ] ABI37309 J3° { if
T

12.6 FIIFMBRFERZESH DNA JFHIREHT
51 {i FI DNASTAR 5.0 4 48 153 15 5 R 285 #4 ff
NCBI Spidey Programme 4} #7; & 5 NCBI J] BLAST
X0y g5 A AT RN PR R R, &R g kARl
MEGA3.0 #7577 4 I Neighbou-joining , 1% NJ
BT SEEF B RN A ST, B 1 000K,

2 HBRE5SH

2.1 FBEEMyDSS ERE M= EF T 24T

XoF A S 2 R A 2 T R 42 K eDNA X
J& HEST 7 31 9F 47 BLAST 23 M7, & BL T 2 4K EST
¥ 51 (1 5 EST J¥ 31 O H A S eDNASC R, K B2 N
416 bp, 7% B 5 M csgspa0_0009_C03.ab1, GenBank
J¥ 5 %5 R GH236829 ; 75 14REST)F %1 % H K
A TP 7% B cDNA 3L, K B 515 bp, 5L B 5
M csgmma0_0014_A02.ab1, GenBank J¥* %1 5 N
GH229986) 5 5 i 45 £, J1 ) Ff (1) MyD8S F R AL A5
. 28 Cluster 0BT FIDF 4, 3145 T 1 BCRK By
566 bp A >F i 5 65 MyDS8 3 [H3 43 ¥ 311, 28 BLAST
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o K 7 R

17

SIHTHONT P A E 2405 5T UTR B 46 %565 1,
TERH AP ) —> EST 5EF% csgmma0_0014_A02.ab1
RIZER L H (gene walking) Tk BEATIN Y, H 23Rk
542 polyA 193" um AR FTFA -3 7 5 My D88 FE[H
cDNA 4141 612 bp, £3.45 132 bp 5" UTR, 858 bp

AT e 1524 LA S 590 bp 19 3" UTR ., id 1 %o FE K 21
DNA Y HARTG T R 2 923 bp (123 7 5 MyDSS
HEHRAFH, ZEREE 5NN T4 NN E T,
TERRS NS T8 570 3 Sl o i A7 BB R 515
PIFHEGT (57) FIAG (37), 4nl&l 1 7R,

gggggtaaaaaaaaacgtcgttccccaacgtcatttecgtgteccagtcatcaggeggtcacageagetetectectaaaca
atgtttatttagttatcagttaaacatacaggtgagactacaaagttctaacATGGCGAGTTTCGTTCCTAAAATGGACC
M A S F VP KMD
TGGACTCGGTTCCTCTGACGGCTCTGAACGTGACGGTGAGGAAGAAGCTCGGACTTTACCTGAACCCCAAAAACACCGTC
LDSVPLTALNVTVRIEKI KTLSGLYTLNZPI KNTYV
GCCGCGGACTGGACAGCTGTGGCTGAAGCCATGGACTTTACCTACCTGGAGATCAAGAACTATGAGACCGTAAGGAGTCC
AAADWTAVAEAMDT FTYLETII KNYETVURSP
CATGGCAGGGGTTCTGGACGAGTGGCAGGCCCGAAATAAAGATGCCAGCGTGGGGAAGCTACTGTCGATCCTGTTGAAGT
M A GV L DEW AARNIKDASV GKLILSTITTULTLK
TGGAGAGGGACGATGTTGTGGAGGACCTTCGTCCGCTTATTGgtacgt tagtcatcctgaaacegtettttectaaccttg
L ERDDVVETDTLIR RPTLTI
ggtcgegttaagatcagagtgtttcacatacgecattttcacagatttattetectecactteecgggattgagttacacgtt
tgcgaaatttttttttttacgtatgcagtaatatctattattgtaattatctttatgttgtgttgtattatttatgtegt
tggtagtcttttatttttttagaataataataatcatacatttttagatatttttaaactacacattaatattcattagt
tatatggctgcaactacttcattcttgetttcataaccgaccgattttttccacataggatgatcatgtagatcgagtaa
tttaaatattatatatttcttctatatattatatatacttatatatttaaatatatatgtataaaagtgettgaagacac
aacatttcttctcctacatcaccagATGTGGATGTCAGAAGATACCGTGAGAAGATGGCAGAACGTCCACTGCAGGTTCC
D VDV RRYIRETZ KMAET RPTLIGQV P
TGAAGTGGACAGCTGTGTCCCCCGCACTCCTGAGATGAGTGGCATCACGCTGGAGGACGACCCTGATGgtcagtgtetat
EvVDSCVPRTPEMSGTITTLETDTDTPTD
agaactaacatgaacttcagtatttctgtacttctagagtatcactgatttacaggtacatcacgtttcatatgtcaaca
ctgctataaaaaagtattttctcaagttcctgetaattagttctgettcaccgtttgggaatttagtgaacatggetcaa
aagaccgcatatgaaaagaagaactttgaaaaattgtcagaaattttctgaacatactcaatgacgtctccccaatgtag
gactttcagagttagtgacatgacattataaagtatgaaagtcattgtgtttgattgagttttcctaggetaatgaatge
atcactgcccagtctaaaatgaaggttttgtetgttgttgcaaaaacatggaaacttgatttgtgttattctaacceege
tgtgtttaactgcagGGACTCCAGAGAAGTTTGACGCCTTCATCTGTTACTGCCATAGTGACTTGGAGTTTGTCCATGAA
G TPEZ KTFDAFTT CYOCHS SV DILTETFVHE
ATGATCCGACTGTTGGAAAACAGCAACTACAAGCTGAAACTTTGTGTGTTTGACAGAGACGTCCTGCCAGGGTCCTGTGT
M IRLULENSNYZ KT LTI KT LT CVFDIRIDVLZPSGS ST CV
GTGGACCATCACGAGTGAACTCATTGAGCAAAGGTgtcggttgacaccecgeaggacttttatgtaccaggaactatagga
W TT1TTS S ETLTEQR
tgcatgcattacacatgcctaactgcaacagectaacatgaaatctgaccacaactgtacagttcattgaaacttgaaaa
tacaatttcaaagactgtacatttggtctgttaacactagagttgaaagaaaggatcaatacactgaaatatgttttgtt
tcttgetattatttettttttgttectttecateccactaaaactgaaactaagatatttacagtttttacacctaaacaca
gtagaaaaatgtccttaaatatggaataaactgtagaaaatatggetacatttgtgcagGTAGGAGGATGGTGGTGGTGA
C R R MV VYV
TTTCTGATGAATACCTTGACAGTGAAGCCTGTGACTTTCAGACCAAGTTCGCCCTCAGCCTTGGTCCTGgtgaggtccac
I SDEYLDSEACDTFQT KT FALSTLGTFP
tctttttatgttgatgecactccactggtatttgecagtatttaacgttgttectaatgttgetacagGAGCCGAGAAGAAA
G A E K K
CGTCTCATTCCAGTGGTTTATAAACCAATGAAGAAGCCATTCCCCAGAATCTTGCGCTACATCACCGTGTGTGACTACAC
R LIPVVYKPMIKT KPFPRTILI RYTITUVCDTYT
CCGACAGTCCACACAGGCCTGGTTCTGGGATCGTCTGGCAAAATCTCTGTCGCTCCCTTAAtcaaccgaccaagaggect
R QS TQAWFWDI RILAIKTSTLSTLP %
ttttcctgtccaatcacatgacaggatattatcacttgtgatgtecttgtectgetggectectetgtetgtgatggttt
gtgtggtataagectgegttctaccgtttttatectatatgecagtattgatttttgtacattaattattgecaaaggtaagtt
gtccgagattatacagcacacagcactgtttttgttttattgetacatatgtectgtatgecaccacctatgattgtggtt
tgtacatacaccttgtaaaaaatgtttttaatgtcctgtttcacttectgtcatgagtctatattttagatgagattgaa
gtctgaagaggaagtcacggtgtggttggtcagtgtggtcaaatttectcatgttttatgtgttcagtgttactgtegtt
tacctttctgtctcattctgtgtcaccacagtgecttcactttttaaatgttttctagtecttgagaacagtttttetttt
taagaaaacgttttgtacattattgaattgattaaattactttttaaaaataaaaaaaaaaaaaaaaaaaaaaaaaaaaa
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaad

B 25 My DS KA K 4k 15
5" UTR.N & FH13" UTR /NG SEBEGH RAE N & T 35 UIRRAEY 57 gt M3 ag DL T RIZRFRH, .

Fig. 1 Nucleotide and deduced amino acid sequences of half smooth tongue sole MyD88

240

BRI T (ATC) LIS T ( TAA) FAE(S (AATAAA) JIPHLARRH : ShE T IR 7RI e SRR TANE T T s

The translation start codon (ATG ), termination codon ( TAG), polyadenylation signal (AATAAA) are bold; exons are shown by capital, and amino acid

sequence is shown below the nucleotide sequence. The introns are listed with lowercase letters. The 5 ! (gt) and 3’ (ag) ends of each intron are underlined.
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W B85 My DSS [ BE PR 2 25 44 5 N2 BE b 46
1 8 55 Wy Fp MyDSS A TR], Fo v, 3 44~ Fl 11 4
i 5H8 M 155 bp; 73 48, 2 1 & 5 19 MyD8S b ik
T2 RNBE T 40 (9 A 8 T 2 K B AR TR, 2 W R
il MyDSS FE PR R A GE A 8 T 51 . F 3 Aok 7 4

20 5185 Myd88 (2.92 bp) C. semilaevis

FEAE 2B 22 501, HLAtb ) 34N M 7K B 7R X 2
Fp o | g A AR Y (181 2), IR S5 R AT L HY
MyD88 S B R AR SF 1o - ¥ 5 5 My D88 4 1
cDNA J 51 13 5 41 571 £ 4258 GenBank, J¥515-43
W1k F1527610 F1FJ527611.

78

-l

464 428

310 123 18

%@?M}‘d88(3.02 bp) P. olivaceus

0

345

90 155

80

972

310 123

AN Myd88(2.59 bp) H. sapiens

726 466

178 92 155

835 3

328 135

BE Lt Myd88 (3.45 bp)

8

9

188 283

181 92 155

F2 g FeE N B MydS8 FE R Z5F
PRAEATEHEICRANE T B0 SRR (bp) .

Fig. 2 Comparison of MyD88 gene structures of half smooth tongue sole, Japanese

flounder, human and zebrafish. Boxes indicate exons, and numbers indicate the length (hp ) of exons and introns.

22 MyDS8S SEBEFIILI R B RGER LD

2% Dnastar 5XPF53 BT 5, DU L1 155 85 My DSS
IR AL A A1 45 285aa, 12 FH Mega3.0 4R {41 H 5 2
&} (Paralichthys olivaceus). ¥ i (Takifugu rubripes).
K# A (Larimichthys crocea) , KPUTEHE (Salmo salar).
T % (Oncorhynchus mykiss), $& & fi (Danio rerio), H
s X8 il (Ictalurus punctatus). 2F (Bos Taurus). /)N
S (Mus musculus) 1 N (Homo sapiens) 107~ 4 #f 1)
MyD88 IR T HIHEAT Hexst, FL[R)JEF 51 AL 43
WK 747 % 71.6 % 71.6 % .69.8 % .68.1% .65.6% .
66.7% .63.9% .60.0% F1163.9% (#2), SMARTTE £k
A3 AT 7R, 2 0 85 MyDSS N— A s HL AT LAY
FIBET-ZE IR DD X 25 SR E A 92 R R (0
R X3 12-103), C— AR s B A TIR 45 A 18, 1% 4514
AL 147 A F IR (G B2 X 45 149-285), Ak

PR 15 4 LT 53 B 26 W, - 3 5 B8 TR 45 44 1l 5 At
Py Rh A ELAT v R 0 [R)UE I, TIR 2548 38 5 34
o B DR SF 1Y mortif X 38, 53 531l iy 44 2 box1 . box2 Fll
box3 ., box1 3 & FDAFICYCQ Z 5L/ 5% 3, box2 £, &
LCVFDRDVLPCSC Z AR FE A , box3 £ & FWDRL &
FEHR 7% 3k (9 3), 18 13 MEGA3.0 /18] Neighbor-joining
P b, 1 000K TR Ik T R L
W, 431 HEAL 2 B, 10235 MyDSS 5 Wi 5. 31 ) MyDSS
SYIE T RGM I 2434 R s i 7 SR 2
BEERAE i, LA R R4 OC R (B 4),

2.3 MyDSS EREMIFTIE D

231 MyDSSEEEARRALNAIRIE KH Real
time PCRXJ MyD88 H: PR 75 iy 1 S A [ ZH 4L %
RHEAT T 30T, G55 om0 75 5 MyD8S S L
PAE A R A ik (B 5), Hrp, Rik&
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R2 FiBEHFEM 10 M FE MyD88 & AR E
Tab. 2 Pairwise similarities of selected MyD88 proteins
Sole Flounder Pufferfish Croaker  Salmon  Trout Zebrafish Catfish Cattle Mouse Human
gy T il KEEf KPUEREE  rEE BESfm BSR4 R A
Sole
74.7 71.6 71.6 69.8 68.1 65.6 66.7 63.9 60 63.9 ST g
Flounder
69.3 714 69.3 67.8 63.9 68.2 61.1 575 56.6 T
Pufferfish
76.3 66.8 67.6 61.2 66.9 52 55.9 56.5 Tl
Croaker
70 71.3 62.1 71.8 603 575 55.1 ottt
Salmon
89.3 67.7 71.1 60.8 564 55.2 o P P
Trout
64.5 69.5 593 569 55.7 T it
Zebrafish
71.8 586 533 53.6 BT
Catfish
60.7 623 60.3 B A
Cattle
67 76.5 A
Mouse
78.8 N
Human
A

Iz 15 Y ZH 203 0l 2 M9 HC U 7 T B IDE Sk
B AR R N A RGR R A (HAELA
Y My D88 1) 235 1 S AR Y, 3 A1, 7 i 2 20 1
Jik B FRaA AR

232 MyDSSEEHEAR A E R HER PRI X
15 Real time PCR £5 5% It 7 MyD8S 3 PR 7E - i 7 fily
ARG & B B RS AR R 220, FEIG
KEFINFRB BRI, Kb TEIRIG &
T 4 h RN Fk R, 8 h IRIAIZ N A5 Ttk
KT 3452 AEIRIR & T 219 h, MyDSS FER kit
SRRV AR KT ARG 2 B9 25h .30 h 35 h
139 W RFFTERAR YRR AT . BERNE 6 .
233 MyDSSERERERMEERARLNWE
ik S AR T B TR T B My DSS 1)
mRNA 7E AL JE RN Sk B A5 e e 2 2 3R bk i
He T S PERY 4K Real time PCR 45 54018 7 i,
TETES 1 B89N ER S ot IR ZH 2L, My D88 KA 1Y
TR R 2R ETHES AETSE 24 h, MyDS8S 5L
() Fk AR AN AL ST 5 48 h, JEH I ik it

5 1% 22 83.55 4% , T TE T 5 J5 96 h, ATy 3k £ 4
INT 17848 , W 7 G S22 v 7 5 My D88 SE A 11 3=
BN AR o MyDS8SHE R 1) 3R ik it AR fb 7E 5L 50
FOG R A A ZH 2L S B T 55 LR 2 2R ] A
PO 24 h, MyDS8 LR ik &1 o T 24%, 1
TEES T 48 h, BRI R B 5 THE 1 14465, TR E
96 h, HE R YR IR B i 1 62152 . MyDSS KL
13k B b R A B R IR A AR 24 h s
BN BE R S i, TETE S 48 h Rk B & TIE5
3 ABLETESTE 96 h, MyD8S HEPH ik 5 I
A SEEG AL X B2 8N 1 542

234 MyDSSE [E 7 50 FF I w B 46 A & 59 &
3K I My D88 KL PRI 5 I R ) B g2E Ny
SN, A FE ) P T A% 448 f 2 T 19 PR ST A s
PAMP 1 LPS ( %522 [GRAPE B HFA ). PGN (5522 [GFH
PERRAA ) AR TR poly 1: CAE A o 2 R A
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[ 24 h )5 MyD8S 1) F%35 LR B . (K18),
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Fig. 3 Alignment of amino acid sequence of MyD88 p

roteins

Identical amino acid residues are indicated by dots ; Dashes indicate gaps that are introduced for optimal alignment . Death domain and TIR domain are

indicated by arrows. The three important regions (Box1-3)in TIR domains are flamed.



666 o K =R EAVES:

88 K Larimichthys crocea ACL14361.1
55 il Takifugu rubripes BAF91189.1
— KPPk Salmo salar ABV59003.1

10— W5 Oncorhynchus mykiss NP_001117893.1
FF Paralichthys olivaceus BAE94195.1
65

59

2P 8 Cynoglossus semilaevis *

B s SR Ietalurus punctatus ACD81929.1
88 BEE i Danio renio AA164642.1
/N Mus musculus AAHO5591.1

100 { N\ Homo sapiens BAG55247.1
88 4= Bos taurus AAT02852.1

P
0.05

K4 e SRR AL C AT HESIY) MyD8S 1 F1 1 N RGER A
T RALEUE Y A R EAR L, A EIZ 1000 UK B SR 05 65 My DSS.
Fig.4 Phylogenetic analysis of half smooth tongue sole MyD88 protein with related vertebrate MyD88 proteins
The phylogenetic tree was drawn from ClustalW generated multiple sequence alignment of amino acid sequences using the neighbor-joining method within
the MEGA 3.0 package. Data were analyzed using Poisson correction and gaps were removed by complete deletion. The topological stability of the neighbor
joining trees was evaluated by 10,000bootstrapping replications, and the bootstrapping percentage values are indicated by numbers at the nodes. Half

smooth tongue sole MyD88 is marked with asterisk.
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Fig. 5 Quantitative RT-PCR analysis of MyD88 expression in various healthy tissues of half smooth tongue sole

including brain, intestine spleen, stomach, head kidney, trunk kidney, skin, gill, testis, ovarian, blood, liver and heart.
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Fig. 6 Quantitative RT-PCR analysis of MyD88 expression in embryos at different stages
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Fig. 7 Quantitative RT-PCR analysis of half smooth tongue sole MyD88 gene expression in head kidney, liver and spleen after
challenged with Vibrio anguillarum
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Fig. 8 Expression of half smooth tongue sole MyD88 transcripts by quantitative RT-PCR in PBLs stimulated with lipopolysaccharide
(LPS), peptidoglycan (PGN) and poly I: C at 1,6,24 h after stimulation
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Cloning, characterization and expression of a myeloid differentiation
factor 88 (MyD88 ) gene in half smooth tongue sole, Cynoglossus
semilaevis

SHA Zhenxia' , WANG Na'", WANG Qilong"?, XU Tianjun', WANG Lei', DONG Xiaoli', CHEN Songlin'

(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Key Laboratory For Sustainable Utilization of
Marine Fisheries Resources, Ministry of Agriculture, Qingdao 266071, Chinaj; 2. Aquaculture College, Qingdao Agriculture University,
Qingdao 266064 , China)

Abstract: As an important adaptor protein in the intracellular signaling of interleukin-1 receptor/toll-like receptor
(IL-1R/TLR ) superfamily,, myeloid differentiation factor 88 (MyD88) plays a crucial role in the innate immune
response. So far, no report about MyD88 in half smooth tongue sole ( Cynoglossus semilaevis), one of the most
promising and commercially important species for marine fish culture in China, is available. In this paper, the
cloning, characterization and expression pattern of MyD88 in half smooth tongue sole was described. The full length
MyD88 cDNA of half smooth tongue sole is 1 612 bp including a 132 bp 5" untranslated region (UTR ), a 590 bp 3’
UTR and a 858 bp open reading frame (ORF ) encoding 285 amino acids. MyD88 contains a typical death domain at
the N-terminal and a conservative Toll/IL-1R (TIR ) domain at the C-terminal. The length of genomic DNA of MyD88
in this species is 2 923 bp with 5 exons and 4 introns. The phylogenetic tree based on 11 species MyD88 proteins
showed that half smooth tongue sole MyD88 shared the closetest relationship with Japanese flounder ( Paralichthys
olivaceus) . The next quantitative real-time reverse transcription PCR analysis revealed MyD88 gene was expressed
in all tested tissues with higher expression in immune tissues and reproduction tissues including blood, liver, spleen,
kidney, testis and ovary. Then, the stimulation with LPS (lipopolysaccharide ), GPN (peptidoglycan ) and poly I: C
showed that these stimulators could induce up-regulation of MyD88 expression in PBL of half smooth tongue sole.
Finally, the pathogen infection experiment with Gram negative bacteria Vibrio anguillarum, indicated that MyD88
expression was significantly increased in the spleen by nealy 180 times and in the liver by more than 60 times after 96
th hour and in the headkidney with near 5 times at 48 th hour after challenge, respectively. These results suggest that
MyD88 play an important role in the innate immune system in half smooth tongue sole. [Journal of Fishery Sciences of
China, 2010, 17 (4): 659-670]

Key words : half smooth tongue sole; myeloid differentiation factor 88; expression, innate immunity; Vibrio
anguillarum
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