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IR R SR =R AV RN S R
R INF B (Mus musculus) E W20 il MR BE 95 25
G BT BBR I (Cryptococcus neoformans), 1 Hg1R
S gy BBk A H B AR, a8 2%
B, S/ BB TAH M 2 LR AP 1E . TR
MRGEEER /N B, H T A R 3 107 220 b 25 55 1
H T MRAY ML T N B AR A, Bk 2 A5 5 5 S 454
B, PO e 5 S i R AR T S A Y
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monas aeru-ginosa)JE& YL [ 9 AE KN W K i MR
S TLR2[ B [ VR I fo e I 0 0 R S 50 445
HAESE, E VB ER I F & (Paracoccidioides brasi-
liensis) ¢ Hegp4 385 FH 0TS N\ A2 40 o i RIE (R 5
W, BT EMRETLR2, TLR4RHMESS, iF
T B dectin-11() 2 510
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L NI EEREALIA S e R AR, S5 kL
FT B8 K 210 it B 71 43 (mannose-capped lipoara-
binomannan, ManLAM)ifi if MRIK ik 12, 15 T3
SFAL ) BB B O S IRy R IR, IR B
2 B ) A DA B A I 5 S B AR I R, AT
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WA PR R B AW E NN E ., ZE
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W 2 B A AR KA, 78 B P A7 35 A BT
AN 5T e e B UM (Pelteobagrus fulvidraco)ir

MRITH, T il pf MR G5 HGRAAE R T2 AR
W (Edwardsiella ictaluri) B e ¥ 8 i 3k B B I 41
J, RIFMRAE Z 8 WG i, it —
AFFRMRIIIGE, S oK 2 AE AR TR s 1 By 16
RIS S5

1 MRS TTE

1.1 SEIe#t Rt

S FH #3540, (180~200 ) [ 3511t A1 XL L
iy, A FHIRAKIGI IR R G OK IR 2025 °C)E =
ZRaE RTS8

9o D SR FH % 46 T RN 6 A A5 GFP R Ik 2 IA
pFPV25. 111 il FE AR BR
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BEPLREHCS S B i, HOHF . M. B sk
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T)o i 156 2 B PCRAT MREH 41 43 4 i 47 43
Mr, B-actinfE N2, BdE K222, FIH
SPSS 16.05K F#EAT 51T 40 M, P<0.058K7R 25 5 ik
F, P<O.01F/REZWEE .
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1 TOCLAN AR = TOZH BRI ) Ay 2 1 A2 B 30 1 7 200 i gk
Yoo RBURZL S 1. 2. 4F17 h4i il BRNA, Jf R
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E EEPCRIEFEM I 1
1.4 BG40 RAT IR 4R % B9 22

4 H LA 1x 107> /mL4% Fh T 96FL 200 Jf 35 72 4
Wb s, % fEAL T LIMOI=1 = 1024 41
JiL, X BECZH Ol W R AR 2% vP W (PBS). R AINBT
B, KR RS 0.5. 1. 1.5, 213 h4m i
AREFHSE . RHGriessi:, TIRYLEL.
2. 4. 8. 127124 hilll ENOM & £ .
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LW E RS mg/mLIY) H & RBEE MR, LLor#r
MR 55 6 % AL TR R YL (1) OC R o SE e i B rp e B
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MR Pk J& AR Ca™ . S22 64, 2.5x10°
AN ImL 4 2 Fh T 40 M B R Ak, 0 RE 8 R R
Ja, FIHIMAHERRE2h; 552~441In AEDTA
5 30 min, PBSYEVE3M, SE34MACa HE
Lh, SFAEIMAMZHEE 1 h; FHSHAHCIHE
1h, el has AXTHRAL . 78§ Ak P58 i)
ST 20 43 Y M FSE T AL () 5 A GFP R i 2 1
BB (GFPT), LIMOI=1: 10/& Y412 h,
PBSTH UE3~53H , T-509 nm# I 22 fif 40 itg v A 2%
SR

2 HiR

2.1 pMREEEEFIH|LIT R AGHL TR

K T 43§ pfMR (NCBI Submission ID: 1921439)
FESEAL R R M, R HINCBIEUHE &, kB 45
TR FLB Y . 28D S S RSN B 0 2 0 S R R
J¥51 . 8 FIMEGA 4,054 %) 28 B MR B R )7
G R G . pMRIF] A 3k B (Megalobrama
amblycephala). %t (Ctenopharyngodon idella)Fl
WD 111 (Danio rerio)lIMRE H—, MG 5%

PRz —H, 5 HFEE (Dicentrarchus
labrax) KRB . SEMFILE RN —
(K1), Sz, MRIYRESITE RSP R 7325
A L — 3K

2.2 pfMRUBLEHT

SR S B A2 i PCRAG TN T pfMRIE X 7 ¥ 55
AR R B B R IRNE DL o p/MRAE I A 1 4
D20 2 S 3k, A T R I P A R e 1
Fakg, S0 M h 2RIA R A9 120.14F1105.50
B R B RS, B b 1D)(E2).

2.3 MAHERNBEEMEMEpMR, IL-1pF0
TNF-at ) 3R1E 57 #h

PAMOI=1 : 10872 754 B B gL 43 25 1 1 3 Ao
LB EWEAM, RS, 2. 3F14 hISCHURE &
K S5 B A2 £ PCRAG I B UL J5 pfMR . IL-147
TNF-a%:HmRNAR KK, ZEANEAEET b5
PIMRF S B 0w T AR H R 5 (X R4, I
HAERGL 53 hib BIEAE , g X BREH 19 11.434% ,
ZJE X T RE(E3),

20 TR R Y 23 5] R AN i R T RS R AR fE
Ry TR i R A TR R Y 5 A L R 2 TR YOG
#, ARWFFEX TNF-aMIL-1889 338 34T T 43 #r o
TNF-alf) 3R B 7R YL 5 B 3% 1T, R s

99— LS Apoy platveinvnchos (EOB 053991.1)

949 61

L i

99

L]

99

5 Gallus gallus (NP 001305936.1)

252[ N Homo sapiens (NP 002429.1)

BEAE Macaca mulatta (NP 0D1180854.1)
Y Equus cabullus (XM 001497471 2)
F Bos tanrus (XP 003586820.2)

99 9945 °F Ovis gries (NP 001 184109.1)
E A2 el Mus musculus (NP 032651.2)
04— W E Ratus norvegicus (NP 001099393.2)
T ki W8 Dicentrarchus labrax (CBN 82067.1)

s Pleteobagrus filvidraco
B Danio revio (XP D0Y296866.1)

99 St Clenopharvngodon idella (AIE15913,1)
—WELLT‘. 510 Megalobrama amblveephala (AGNS2245.1)

0.1

BB Oreochromis niloticus (XP 005476588.2)

1 pMRELHIEIHDIE
{f FIMEGA 4.0%ff, ## TMRINRGRKEWN . 11 S BE N EEE
Fig. 1 Phylogenetic tree of pfMR

MEGA 4.0 with neighbor-joining method was used in phylogenetic tree construction of pfMR. Numbers of each node indicated the percentage of

bootstrapping of a 1000 replications
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150 AL tissue distribution
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t] T

relative expression level

B2 pfMREEL ST
1AM 52. B 1953 546G 355886 7,00 8.5 9. B s 10 LA 11
128 . B-actinfE NN S, SLIGTE 3K
Fig. 2 Tissue distribution analysis of pfMR
1. blood; 2. skin; 3. intestine; 4. testis; 5. gills; 6.liver; 7. heart; 8. head-

kidney; 9. brain; 10. muscle; 11. kidney; 12. spleen. f-actin was used as

the internal control, the experiment was repeated three times

. “HL control

1T = it MR
D= 1pIL-1p
Ak *‘tu TNF-u

iR R
relative expression leve|

Il Tl

time post challénge

3 EMFELEBREETE B MG pMR.
IL-1BF1 TNF-af) RIEE X 247
B-actinfE Y A ZHE A, Sl gh RE L3R Bl KA -F B E b5
HEE . [ I, AR BT R ROR B R V& R (P<0.05),
TH
Fig. 3 Expression profile analysis of
PIMR, IL-1p and TNF-a in macrophage of P. fulvidraco
after E. ictaluriinfection

Expression of B-actin was used as an internal control. Each experiment
was performed triplicate. Data were shown as mean+SD (n=3). There are
significant differences between groups if marked with different letters
(P<0.05), the same below

3hikFNE(E, X REZH A 4.014%
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FHNBTRE: . Grlessliﬁﬁ'J A6 W00 240 TR R G S
AR . NOMY & &, A & iEAE T 241 1) 4
Iﬁﬁ%ﬁf"’“?ﬁwﬂ(%fﬂiﬁl)() £ 2 i 48 A J%
Y 4 JfL T DL LT A A T T, 7
JEY 530 min,  JHEE AP B 3 T K R T
HETR A1 (P<0.05) . fHJ2 Fifi %5 B[] (4 48 4< (1.5 A0

o IL-1pW) R A=

1

3h), K3 2 A TR Ak B AN i 4 ) B AR R R
o T2 FEAE R KGR 2 . NOBY ™= A= R A B B
TF0 7 A LA AR R o B 1 il 2 A TR
24 WA B EHEINOM A, B, 1G4
FEYL IS, 7612 hZ G NO ™= & B & T
(F4, E5),

2.5 MREIZELEREBREMXR
2 i control
b=l o1

JCiE B 8 W UK B

g b
& N
‘:“‘E §
?*JE b b s
=5 af 8 I ‘\':
= N | EIN
= N | [EIN
g b 2l I
= i N & *
= B
1.5 2.0
5] fil /h
time

54 IZFELEELEERHE ;‘-"“ Mk £ FfL
BERSFHE
SEU8 gy 93AH L 43 A o A #UZ{ i1 57 1 46 1% F1 PBS
Ak P B A SO ELE AN, B S R NBT I A ) % 25 o ke S B
HTHEE
Fig. 4 Superoxide anion amount in macrophage of
P. fulvidraco

Macrophages were treated with live, heat killed E. ictaluri and PBS,
respectively. Thereafter, the amount of superoxide anion was measured
by NBT method

NO/(umol/L)

[l

fime

B 5 MEZELEREAEENELEERKMA
NOH &R &
SEG Sy 3, 4y A R AR AR T L AR 0% 78 4R 1 A1 PBS
Ak PR3 A S B B R AN, B S R GriessVE R & 4 T NOI)
aE
Fig.5 NO amount in macrophage of
P. fulvidraco

Macrophages were treated with live, heat killed E. ictaluri and PBS,
respectively. Thereafter, the amount of NO was measured by Griess

method
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different groups

6 HERBESHNFIGMEETERSEMRNES
UGS 6, B VMR IR+ 2 AR, 2 e VS N R
FE+Ca™ R IR AN (Ca™), 334N N5 77 B +EDTAJF 7 I 4
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Ca™), 541K E+EDTAMMg, J& I A\ 4 # (EDTA+
Mg™), 55625 £ 7% 3 +mannan i I\ 41 5 (mannan) . 41 B 7%
2 wja A 5t 5

Fig. 6 Inhibition of the binding of MR to
E. ictaluri by mannan
These experiments were divided into 6 groups, macrophages cells were
pre-incubated with medium (1) or medium containing 5 mmol/L mannan
(6), 2.5 mmol/L Ca** (2), 2.0 mmol/L EDTA (3), 2.0 mmol/L EDTA+2.5
mmol/L Ca**(4) and 2.0 mmol/L EDTA+Mg>"(5), respectively.
Thereafter, heat-inactivated GFP-expressed E. ictaluri was added, and

cells were incubated for 2 h. Fluorescence intensity of the cells was

measured
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Cloning and functional analysis of mannose receptor from
Chinese yellow catfish (Pelteobagrus fulvidraco)

LIU Xiaoling >, WANG Hong '’, FAN Qixue’, LAN Jiangfeng ">, LIN Li "***
(1. Department of Aquatic Animal Medicine, College of Fisheries, Huazhong Agricultural University, Wuhan 430070, China;

2. College of Fisheries, Huazhong Agricultural University, Freshwater Aquaculture Collaborative Innovation
Center of Hubei Province, Wuhan 430070, China,
3. College of Fisheries, Huazhong Agricultural University, Hubei Provincial Engineering Laboratory for
Pond Aquaculture,Wuhan 430070, China;
4. Key Lab of Freshwater Animal Breeding, College of Fisheries, Huazhong Agricultural University,
Ministry of Agriculture, Wuhan 430070, China)

Abstract: Mannose receptor (MR) is a member of C-lectin family. It is mainly expressed on the surface of
macrophage and immature dendritic cells. It has been shown that MR not only plays a significant role in innate
immune responses, but also initiates acquired immune responses through processing and presenting antigens to
activate T cells. In this study, we cloned and characterized pfMR of Chinese yellow catfish (Pelteobagrus
fulvidraco). The expression profiles of pfMR mRNA in different tissues of P. fulvidraco were assessed by real-time
quantitative reverse transcription PCR (qQRT-PCR). To investigate the role of pfMR participating in the antibacterial
infection, yellow catfish head kidney macrophages were infected with Edwardsiella ictaluri and competition
binding test of mannan to MR was carried out. The phylogenetic tree analysis showed that MR of P. fulvidraco,
Megalobrama amblycephala, Ctenopharyngodon idella, Danio rerio, and Oreochromis niloticus formed a clade.
The mRNA of pfMR was expressed in all detected tissues with higher level in the kidney, spleen and muscle, and
lowest expression in the blood. The expressions of pfMR, IL-1f and TNF-a mRNAs were all increased in cultured
primary head-kidney macrophages after E. ictaluri infection. The infection of E. ictaluri also resulted in the over-
expression of large number of superoxide anion (O; -) and nitric oxide (NO) in the macrophages. The infection of
E. ictaluri could significantly activate the production of O; - at 30 min post treatment, while the amount of NO in
the macrophage was significantly elevated at 12 h post treatment. Mannan significantly inhibited the engulfed
GFP-E. ictaluri by macrophages through competition binding to MR. The engulfed GFP-E. ictaluri was
significantly reduced by addition of EDTA, and restored by addition of Ca*". The present study indicated that MR
in head kidney macrophages of yellow catfish mediated phagocytosis of E. ictaluri and it was Ca*’-dependent.
Key words: Pelteobagrus fulvidraco; mannose receptor; Edwardsiella ictaluri; superoxide anionO, -; nitric oxide
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