W3 EN W PR KR % V13 Nl
ey Journal of Fishery Sciences of China Jaswaey 2008
SECCALEAFEARR RS #LSH

MEE A=W . T6%8 A8E, 01K
CLLT QUM A P B TRCRE L7 DT A O 0 590 R R O I KR, L7 K
116023)

A CC DM T OO0 Chemedune) K SU00A0 0 A0 B 1o 0000 B0 0 3% 3 ) UIMEG 30 £ MRES B 00 1D (LY AEG
DA A R R R LA A, DAEIN o N e R G R TR, AW
MM TS T FAN ., D T A Oncorbymchis mkin | . 55 { Paralichthys of roaces | RUBES LW

{betmturms pumctatus )W 080 F @R 0 OC DRI F ARDERS M08 00 MKB . JF R Cluseal X 09 NJ 220085 4§ I OC
U 0 P A I FE 1M F N U A OC DRI il 7 R eSO i 1 3 TRy BRR O D

S Fon PR R e M, L T AR M RATAE & T A M OCL27 B OCL28, 47 10 88 ( Cichlickee ) Miskimachromis
wnrusss W Paraleisdahrmmn chifnte 1§ SCYAIL SCYAIO s X PHT 8 Sofmo sadar |08 CES10320 , 38 55 C Do rerw )
19 BIBIS10 AL K11 BEA X MM BMOZ7974 J0 BMO29630: 3 2 T MM BN RUA R CCL20 R em. U
IERTMAY CHEa CIBL , JES UM SCYALIZ R Gl golln ) AAKES34, J0-P #0007 91 S AW OCL20 RNGET Y
DO OC LI FRIEE) o B 3 /1 000 i e bl AT L0 XP-424980 0 8 M ( Josadurss fiorcarss ) SCYANR @ 0
. 40 UMM OO DAEIN FREEL A LIS R OC BN F-o0mal . W /@ DA or BT
U8 CC BRI R rg X8 SN Cluseal W B 1188 Hootsrapging ) 1 320K ( heuristic search ) H 8 BL 8% (0

DAEE £ RN PR T 00 AR MR A4S A 4 TR OC B £ 00120 MM
1.5 T O BHEI 789 00126 AUERIEL 8 1008 OC B 700 O0L22 AM s ek mn .4 T al o n

FEITF0 OCLIT AR fERIMESL 1S T8 OC BN T OOL2S B g0 R . 7 Mo OC BN 6 ooy
CUL2E 017 108 OC DN £ 01190121 S . DN F oo 40 T W ais ©waiian
EMRENOLE, ['PIMA™MHE.2006,1301):019 - 127]

El L RESPS L Aled TIACESE UM 5L

SEANEG:QF  AWMEEE:A

AN A ALK NS P RO BN R
ST PP G o AN R IR T MR L

0000 0 I U 4 B o 09 A% K S E DL RO Bl i
. KMo K ERMAREKRNAESMILA
M et AT 1 B0 B s R R,
B AT  JUNR K R Y o
00 A 2 A 0 T LI B, I
Ko BRI ¥ i - 9 e R TS

LT (31 03 1 8 SN TURE BT AT
cute-phase proteins)' ' 2. (EMBM A ¥, 07 MR
HEnERG A ARG CS PR S

g, 0% R0 0 ) #9010 300 9 4 D04 UL 0 el G

MWEN 20 0427 WITEN 2 - 07 - 0.

AWMWME 1005 - 8737 - (2006)01 0119 09

M4 FE & (PAMP) Y 4 {0 45 5R £ 0N LS) 6
ENAMEmE EAE~1TOmEEE Y PR

i, W WO ART I Basans, =4
i il e £ AT R Cinflarmmatory response ) 1 - R Y
L T B R AT BRI R SRS
G N AL 00 S F0 L RGO D R R
MRV, (N, AT e AP AR, LRI K
URCES R T T4 1 R3] LT R ] (G0

ISt b s ol fa M C IR, -0
FERBDE T 3614 09 M0 A RN, LI T R ER SR8
FARUHALRS, KARS LR RENNTS

O o 80 015 0 12 e 2 1 M Y 9 9 TS P Y,

T (T A SRR 0 3OS TN 000 LT T T A T SRR IS L R R ] (2004001 ).
PRI Fr S iwhd - ), W TR L A C T R AR Tel; DAL - BITEORY. E-emails hechonghul

sl . am

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

120 k™M E

[ RER

WA AR eREN -t REHLE
SHARIEEBRE | - 24T RESTRAR, B

FED9 7 R el I e 0 1 ) B RRENNG XM &
B Cpeptides) . A SRR 4 T T 00 DL RUMRFE A%

{(Cymteine residues) . BEE 4 T0RT FREARRK
MEMELANT Y BN TRME SN 4
BEH W CXCla) O COn B OXU(8)'Y,
BOEM FRENE AR AT . R E
it PCR bk ol i % 0 AR 4 A f 7t R0 4EIN
F NGIM O B WO R A sl A R Ok
M, MBI FRHE T BT,
2500 B IA 0 A< 1 09 R R M IE TR
MM ENMTESNAN. WY R BLN
FHENASE LAl FSEEnECmEMBE
MHrMEN, OC BEE T(OC Chemokine ) B E
TN PRRA TN, A0l ILe
X OC BIEN FaRMEESH RS REiRiram,

1 WAk

1.1 cDNA SR
il i 7 NCBI { hup: “/www. nchi. nlm. nih.

v/ I Nucleotide PG RMIL W B0 LM
( Ietalurws  ponctatus ) 8 4L M ( Onoorhymchus
mydkiss ) CC BIEM T NN ONA BTFRRIFH.
1.2 AEENSR

e RFN M ENEE T A ILas oC Bk
MEARMIE R & E R, £ NCBIE P i EST

Orhors SR 17 040 . )l (BLAST KR
Al PR EST IF M SIRrE L],

1.3 BRaSW

M Vector NTT 848 Contig Express BI¥E, 2
REAS OCBRE TFREETRTEMER,
LR CRE SRR T T AUREIT S RN
Fap kg T3 0T ST AN S R L B
# .

1.4 BTN
U NCBI S0 Blase X 81 DNASur SHETET 0

OC DRI AR DR 21 005 0 5 07, 2R (R I8
HA AR S (ORF )W OC BENFHAM OC X
FOC monif ), 7 i 58 0 W 52 05, 9 0 DN P BT
LLE BIE R TSR
1.5 REBES®K

HEH Clustal X 0% NJ Bl 4 fio i el 0

SHEY . BN Clusasd W1 RE R 8 PSR TER ML
W5

2.1 MASMcCAtETeE

OC BIEIN £ 2 57 0EEOF dr 4 IR 05 % E M
ST P IR AR AL 008 #, T e
finf 5 1 I o S G R 9 A { Cystcine Cymtine) . (T
DA A 0 S B e Ar M55 OXNC R
MDA RN, I RATHELY

Wi 30 1 OC BIEE T, m¥e 1 B, Bl M-
PR AR AR DR PR R, 30 T
BIEH TP OCLs LOCL .OCLID # OCLIZ R

EARDPRA, WA NP IR 26 10N, &
M, COL3LL . OCLE3, OCLI4, OCLIS, (CLI6,
CCLIS OCL23 B OCL26 /8% 4 2 8, 19 ML
HEM 2100l Hiln, et
BN AR 26 TN 1.

WMDRERES S O ML S CCDRIN T
WML N LA AL O W T AR

CC PRI 1, B 0 o D 1 38 1) O MOPs), 008
CCL1.OCL2 . COLT.OCLE # CCLIL, MR O0LI2,
CCLIZ 00124 B0 OUL26/Y , M ERBEMg
M ( Faominophils ) o o T 8B ( Dasophils) 1 4 &
SHAM EEEMAHINE. M AEN AR
fFFERBTRSERE. B2 EREREELk

A48 CCLY OCLAC 1 0 AL 1 o s o
E1 MIPS) OCLS . OCLS B OCLIs. s Enndkn
FRERNERET FORTNLL, R NN,

THEERARH N . B3 EHLHCE
81 ( Hsemofiltemte OU chemokines ), $ 8§ 0CLI4,
OCLIS,COLI6 M OCI23 ', ks B el 7 kH
KR it e i L A R B
BRAE, W4T RN
CCLAT7,0C1L22 W OCL2S, CCLIT 0 o022 1

R ch . iE 6 25 {52 00 1 00 o6 B MG M R
{ Dentritic oclls} FO 8K 11-2 @EAS MY NK MW",

CCL2S MBS Ak MR W e i N
HHEMREMFPENSN. NS T ENENTNY
¥ ( Homeostntic ) OC B e P 7. @3 OCLL9,
CCL20 f0 OCL21, EFTh M ELm oL E &, Hl
Wi T S LR % O O LB Y
Misa.

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

L SR R ALER L 3 S 5. a0 1l

f EsEmARccRkET
Tab. | CC Chemmkine identificd from s’ *'

AN K ROkfeR ARprE AR
O Ticial  Turmrcmorne Syeronyrrs
—— he_:lrn v Fnaman
Ll 17q11.2 |-
a2 17gl1.2 MOCP-1AMCAFTIXCF
(Xl 17412 M1 108
(X311 1712 LTs
L4 17512 MIFE
ALY 1712 LALG] ALV ASCY ML
s 17912 RANTES
CULE Moy Bt
LT 1Tgll.2 MUP-3
(Ls 17q11.2 MOP-2
(s M Heport
i Mo Repon
L 17q11.2 Fastann
L2 Mo Keport
(rLI3 17q11.2 MCP4
14 17412 Mo
s I7ql2 HEC 2 A e § AN |
(rLl6 17912 HOC-4 AL
aaar 16gl3 TARC
(1118 1512 PCOKLTARCAAMAC 1
(e L ] MIE- 3 ELC s 3
OL20 29363 MIP-3/LARC ewodhes |
o Opll.3 B i S e 2
aoxn 1bgld MIC/STCP-|
O 17q12 MPIF-1 ATKAATKS- |
(Tl2a Tqil.23 Fowawin- 2 7MWMPLF-2
oL2s 19p13.3 TECK
X126 Tall 23 Eotaxin-3
a2 Spld.3 CTACK /L
X128 Spl2 MEL

1.2 ARCCREETRRNA

Xt CCREHFEE LK -, N
22— CC LM £y £ 04, 5T PR TS

B AR WA B IR TT DNA UMY Lo
P ) TN AR KBS OC BYEIE i
SR, BT 100 TR, AR E R
PO BEARIT 5 5T B2 01 09 IV a1 W B AR AT 0 A
PCR MG TR, AR+ R, ETmA,

~SE RN ERAR TR CCBLAf
MES. KEWARN CC BILE FH 4 RT

FRERME, (1 dLfy . AT CKI KA LR
1A aiRiE0y M OC BRI P EW s MR
SRR, Y 1 L LSRG OCL20 W HIAL

W2 4 OC BIEE 7.9 OC BIER T 1, AN
fit{ Cyprinus carpeo )P40 B EM Y SER AN
A (MCP) Wil I NIAL, W3 1 COBIENT
CK2 BTN oy, s T
IR TINL DE A, B L a8y A
FEIL B A 47 B AR

ity ol TL 26 % oF 52 3 5 B ) A ok ¥R A
40%. PR, ST OC BN T EiEN

2 L BT T s (S AR DT 1 A o 0 A O
AT g L8 S WY OC BILE T,
L sty A &8 oC BN rERERPBER
o, ST, AP L E ik T aRak
HEMHRR.H 780 OC DM 7RI
MY Paralabsdochroms chilotes ¥ Melanochmme

awratus, 1 T % 01 8§ B M ( Sowliorhing anio-
Lo )VUST | pa -5 £ B S 00 R O E W [l
Surcarus)'7 IS TR ™ (R 2). FMEC

LR T ELE 0y R RN T
WM. R OC BIEN Faotuii i
2R S RE 507 0 AE RN, W8S, oot JLRM AR
HEHN-TMISRRuBIRAA.
2.3 AR ccREETRESN

1 Cluseal X $c#F06) N) 260 5747 36 ) OC Bt
B 7R s i A2 A0 M 2 D R IH PRt T BRI
Wi B TS s OC BB F09 3 P ENCC

BEE T A fehim o 1), W1 HAmEk
Wt LA B OCL27 W 00128 8F O LEs
fim @y SCYALD]D 8 SCYALOLs, X NEM®
CBS10320, 5 55 09 BIS39410, 47 88 8 CK11 KL
B IMO27974 B BMO29630; 3 2 4 N it
VATE BT Heeb B &4 Ot 10 10

CKEa #1 CKEL, i SCYAL12 RUM ( Gallus gal-
Faes Y AAKSA434, JC b 00 8 1 34 5 A0 OCL20 B

ML (5 ME OC BEE THE) W3 +1in
A T WG R E W 8 XP-424980 RE MM
SCYAI09 WEE i, B4 ICRME OC BN T
BRAARBEAS CC AERFHRREY. 0
FREAREGFHRRAMN OC BLATFRY

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

1zz Nk ~R T

i, WG MANMAEN OC QLN FRAA WAL, A0 D W WA E s S PRE
RO R B B REM RN chemokines B OCL24,8 88 CC BN
Wi R I RN IS M AR OC  OCLZ2, §70 4 % OC BIel 788 cout s
FRlAURE F SERRT L 10N fi 2 OC IR 706 OC1L25,7 4% CC B
BN Cluseal W 18K TR DM MRS 0 OCL27/00128 W17 @ % OC BRENTFH
P2 MENRREN FROERNSAMALS  CCLIGACL2L, TR 04 2007 i ik 812
WALN Fogisdes. SEiF 7 MM CC BiEN WM LS MEBEEN AR Y E M PuMHED
FRAOMBIEMEL, MEM RPNy  EE Fresil %ol o, 00 E L0 A Mt
CCL20, 14 46 M it ( Fundulus  heteroclions ) SIALOTEAREORGE , IF EL G000 0128 e a4 ikt ol 1l
CNOTO9U3, GE M CKSs 81 CKS, MMM SCYALI2,  HF OC B 0y Rtk iy,

R: ENRADARCCRERT

L AKE

Tab.l Previesly reported Nsh OO0 chemadcines
TG CCREMT  Gonblank 8% AR CCBRMT  Gelk Y
Farwn (T chermskine Ace. No Spoces U chernokine Aec. Mo

K1 AFFAR02 Menu-SUYALOL AYITH9E
=2 AF4 15561 f Meno-SCYAIOR2 AYI 8963
K3 AJIIS149 Pach-SCYALOL AYITHOE
CKAA CAIIIST ":"’“"'“""‘, awnalh L hSCYAIO)  AVIHS
CKAR CA3S299 chifees Pach SCY AL AV 9%
CKSA CAMSEN Pach-SCYALIDS AYITHIT
CK3R CAY4135 Pach-SCY AL AY1 70

L 7] CA355962 o
L - CKTA CA3SS962 Sexhiorhinus J— Sern-SUYALDT AY1 T8
g CKTH UAMBTE lefu- SCY AJOL AYSISm
(KAA CHaRas7 legne SCYALDD AY 5550
CKEN CARS1159 Ichu- YA AY 555500
(X9 UATTHESS Telu- SCY AL AYSS5501
CKI0 CASGI%3S lepe-SCYALDS AYS53502
K1l HXDT2681 e Tehu- SCYALOS AYS55503
CHI12A CARSEOTY Aty putatu , Nehu- SCY ALDT EARLLL
CHiIN CARIRIET - leprs-SCY AL AVSS5505
W Cpimms OC ch  ABDDa69 frtadurus furtatun Tebu SCYALDD AYS55506
b SUYALID AYSS850T
ow OF chermokine ALDROSIS lepu-SCYALL AYS53308
Poralshths alinems Paod - SCYATOS ABIITS Tepu- SCYANLD AYSS5509
lepue SUYALLY AYESSSI0
Ichu-SCYALLS AYSS5511

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

WS M OO DN FACPLR L RMLA LS 1

==

T

M MDA AR IF Pl Closend X RFHE NI
MY OC DEM £ RIS MR
MWL OC DN T AR REaR
O BRM . MRID RS T RMMIER Y
XM EHZING)

Fig.1 Phylkgeneic snalvss of (0 chendine g
armino aosd soopenees of e by N methad of
Chustal X wath bootst rpping

Sequences mcluded all represemanve mameshen
U0 chemokines, chicken (1 chemoldnes, and all lish
(U chemokines.

The socessscon mansbers. for the ovel sh (T
chomeikines arc indicaod o the secpuences amenodady
Iollowing 1he specices neme. The sooessseon numbes for
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Phylogenetic analysis of CC chemokine genes of lish

HE Chong-bo, MU Yun-lei. WANG Zhi-song . ZHOU Zun-chun ., LILU Wei-dong
{ Liscwwrg Ooemn mned Fisherses Soenor Hesearch Instituie, Lisoning Key Latorsiory of Marine Fishery Molocular Fiokogy, Lisonmy

U Labeormtory of Apphied Marine Botechnokogy. Dslan 118023, China}

Abstraci : CC chemokines are a superfamily of chemotactic eytokines invslved in recrutment . sctivation and
pcddheson of a vanety of beukocyte types o infllammatory loa, the important component of the inmte m-
mune system. In this paper the structure and lunction of O chemoline genes [rom cooncoemically imponant
fishes such as minbow trout ( Omcorfpmchus mykiss ), (lounder ( Paralichthys offoaons ) and catlish wene

analysed by comparative genomics and bioinformatics methods. Phylogenctic analysis of all the now (C
chernoliines and the previcusly pulblished fish chemokines using the neighbor joining method allowed the o

tablishment of orthologies of three distinet O chemokine groups with non-fish OC chemokines . The fim
onthology was established with human OUL27 and OUL28. Included within this clade were achlid
( Melanochromis awratus and Paralabidochromis chilotes) SCYAL101 and SCYALOla, salmon ( Solme
salar) CHS10320, sebrafish( Danio rerio) BIE3910, minbow trout CKI1, channel catfish ( loalurus
punctatus) BMOZ7974 and BMO29630. The second orthology was established with human OCL20. This
clade contained the rout CK8a, CKBb, catfish SCYA112, and chicken ( Galius gallus ) AAKE44M, The

thicken sequence wis much closer 10 the human CCL20 than to any of the fish OC chemokines included in
the clade. The third orthology was stablished between chicken XP _ 424980 and bloe csfish ( fialerus

furcatus ) SCYALD9. All the other fish CC chemokines were not grouped into clades containing non-fish (C
chemokines. Phylogenetc analysis using Clustal W by heunstic search without bootsirapgung was abo per-
formed 10 explore the relationship of fish (U chemokines and mammalian (C chemokines. Aliogether, ar-
thologies were suggested for seven groups of fish CC chemokines. Potential onbologies were suggested for
CCL20 including Fundulus CN9T6993, the trout CK8a and CKBb, and the catfish SCYALLZ. Sumilary,
orthologies were suggested for OUL24 with five fish OC chemokines, for (CL22 with eight fish (C
chernokines, for CCLIT with at least four fish CC chemokines, for CCL2S with 15 fish OC chemokines, for
CCIL2T7TACL2E with seven fish OC chenmokines. and for OCL12/°CCL21 with 17 fish O chesnokine.
Chemokine data from fish s crucial not only for comparative mmunology . but also in eflforts to understand
and prevent 8 number of fast-acting discases prevalent among important squaculture species. Ongoing work
in fish CC chemokines will help better understand the importan relationship between fish disease resstance
and innate immunity. [Journal of Fishery Sciences of China, 2006, 13(1):119 - 127)

Key words: fish; innate mmunity; OC chemokine; gene; phylogenetics
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