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Immunologic enhancement of Flavobacterium columnare
exopolysaccharide in grass carp Ctenopharyngodon idellus
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Abstract The immunologic enhancement of Flavobacterium columnare exopolysaccharide EPS was examined by semi-quantitative
RT-PCR in grass carp Ctenopharyngodon idellus immunized with intraperitoneal injection of EPS. The total RNA was extracted from
liver spleen trunk and head kidney of EPS- and saline-injected fish and reverse-transcribed into cDNA respectively. Five immune
genes i.e. CRP IL-1 MHC I IgM and IFN were then amplified through polymerase chain reaction and semi-quantified by
comparing brightness of electrophoresis band of the gene PCR product with that of f-actin respectively. The gene expression of CRP
in liver of immunized fish increased significantly and gene expression of MHC I in spleen and trunk kidney of immunized fish
decreased significantly in comparison with control fish. No significant change was observed in the gene expression of IL-1 between
immunized and control fish and the gene expression of IFN was weakly detected in tissues of both immunized and control fish with no
significant difference observed. However the gene expression of IgM in four tissues of immunized fish increased significantly when
compared with control fish. It is thus indicated that the innate and specific humoral immunity of grass carp are effectively activated by
immunization with EPS of F. columnare .
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lipopolysaccharide LPS
capsular
polysaccaride CPS
exopolysaccharide EPS ! 3
LPS
23
EPS ¢
> 6 EPS
! EPS
Flavobacterium columnare
LPS
89 EPS
EPS
RT-PCR
5
EPS
1
1.1
25 C Shieh 1L
S5¢g 0.5 g 0.01 g CH;COONa

3H,0 0.01 g BaCl; 2H,O0 0.1 g K;HPO, 0.05 g
KH,PO, 0.3 g MgSO, 7H,O 0.0067 g CaCly
2H,O0 0.001 g FeSO; 7H,O 0.05 g NaHCO; pH
7.2 48 h

1.2 EPS
EPS Harding "
1L
80% 14% 30 min 25 000
g 4T
-20 C 25min 25000 g 4 C
100 mL
-20 C 20 mL
4 C 72 h
3

1.3

25~30 g 2
85 cmx 55 cmx 52 cm
3
1%
14 d 20+ 1

EPS 1 mg
mL ! 1 EPS
0.1mL 2 0.1 mL

1.5 RNA

PBS pH 7.2 3

Trizol Invitrogen
RNA 100 mg 1 mL Trizol
10 min 10 min 12 000 g 4
T Trizol 0.2 mL

15 s 5 min 15
min 12 000 g 4 C
Trizol 0.5 mL
10 min 10000 g 4 C

RNase

10 min

RNA
1.6 RT-PCR
RNA 5 pg
SuperScript II Reverse Transcriptase Invitrogen
cDNA B-actin
5" -CCTTCTTGGGTATGGAGTCTTG-3’
5’ -AGAGTATTTACGCTCAGGTGGG-3’
cDNA 50 L
0.5 pL 94 C 4
min 94 T30s 57 C30s 72 C 1 min
PCR 2530 35 5
ne 40

RT-PCR
PCR
1 RT-PCR
Syngene



5 685
1 RT-PCR
Tab.1 PCR primers used in RT-PCR and their reaction conditions
5 -3 T s
primer name sequence direction cycle parameter
CRP F GTGGATGACAATGTGTGTGAAGT forward 94 30 -58 30 -72 40
CRP R CGCTCTCCATCTTTCATACTCAC reverse
IL-1 F GGAGAATGTGATCGAAGAGCGT forward same to upper
IL-1 R GCTGATAAACCATCCGGGA reverse
MHCIF CAGACTGGGTGAAGGGGATT forward same to upper
MHC IR TCCACTGGGGTAAAATCCTG reverse
IgM F CCCGCTAAGAAAGAGGTGACT forward same to upper
IgM R GTTCTTGAAATGTGCCTCCG reverse
IFN F GGTGAAGTTTCTTGCCCTGACCTTAG forward same to upper
IFN R CCTTATGTGATGGCTGGTATCGGG reverse
1.7 1 1 3
B-actin CRP 1
Excel 2 CRP EPS
t- P<0.05 3
5 CRP 2 CRP RT-PCR
CRP EPS
2.1 CRP mRNA P<0.05
CRP EPS
A w 40
g 35} B
5 30} L 8§ TK HE L S TK HK
5o Broctin n mdivin 1 [
mE 20} B-actin in individual 1 ~ —e
] Broctinn mivide12 | —v
S LO} : B-actin in individual 2 =
2 05 : CRP in individual 3 mnd — . —
5 ) , L i B B, Bactininindividual 3 T ]
5 TK K
o R4 mESP # baglotd| ESP #{
control group ESP group control group ESP group
1 CRP mRNA
Fig.1 Expression of CRP mRNA in grass carp injected with EPS of F. columnare
A B-actin  CRP P <0.05 B RT-PCR CRP EPS 3
L S TK HK

A Expression of CRP relative to f-actin as determined by RT-PCR. Bars represent standard deviations from 3 fish injected with EPS and saline

respectively with

and saline by RT-PCR. Total RNA was obtained from liver L

significance indicated in asterisks P < 0.05 B Different expression of CRP in different tissues of 3 fish injected each with EPS

2.2 IL-1 mRNA
IL-1  EPS

2 2
31
EPS

23 IL-1
2233

spleen S

IL-1

trunk kidney TK  head kidney HK  respectively

EPS
P>0.05

2.3 MHC I mRNA

MHC I

MHC I
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MHC 1 EPS
EPS MHC 1
1 P <0.05
Am H L S TEOK L S TKIK
%z L0 M-l inindividual | — —
_g 0.8 B-actinin individual | ~ —* b o S S -
2 06 I linindividual 2 e— .o SEx
HS 04 , B-actinin individual 2 emie——_——————
W_g 0.2 11 in individual 3 — D e - -
0 : ol é i B-actin in individual 3~ — [l gy
L. S TK HK
=P gl ®ESP 41 oyl ckal ESP #1
conlrol group ESP group conlrol group ESP group
2 IL-1 mRNA
Fig.2 Expression of IL-1 mRNA in grass carp injected with EPS of F. columnare
A Bactin - IL-1 P<0.05 B RT-PCR IL-1 3 EPS 3
L S TK HK

A Expression of IL-1 relative to -actin as determined by RT-PCR. Bars represent standard deviations from 3 fish injected with EPS and saline

respectively with significance indicated in asterisks P <0.05
and saline by RT-PCR. Total RNA was obtained from liver L

B Different expression of IL-1 in different tissues of 3 fish injected each with EPS
spleen S trunk kidney TK  head kidney HK  respectively

B
L STEHEL S TK HK
MHCI I in individual 1 —_—
B-actin in individual 1 —

MHCI T in individual 2 —"

B-acLin in individual 2
__’llﬂl.......

MHCI I in individual 3
B-actin in individual 3 =_

boglital ESP #H
control group ESP group

MHC I mRNA

Fig.3 Expression of MHC I mRNA in grass carp injected with EPS of F. columnare

A
@ 1.4 *
g 1:2 *
378 L0
k0.8 5
B2y 0.6
o 0.4 ‘]1 E
S02}) ¢ : III
E Q0 L. Lt 1 & L 2
L S TK K
=hoglcEnl ESP #1
control group  ESP group
3
A factin - MHCI P <0.05
L S TK HK

B RT-PCR MHCI 3 EPS 3

A Expression of MHC I relative to B-actin as determined by RT-PCR. Bars represent standard deviations from 3 fish injected with EPS and saline

respectively with significance indicated in asterisks P <0.05

and saline by RT-PCR. Total RNA was obtained from liver L

2.4 IgM mRNA

IeM 4 4
IeM
1 2 3
IgM
IeM EPS 4
IgM 3
IgM EPS 4

P <0.05

B Different expression of MHC I in different tissues of 3 fish injected each with EPS
spleen S trunk kidney TK  head kidney HK  respectively

2.5 IFN mRNA

IFN S )
323
3 IFN EPS
122 3 IFN
IFN  EPS
P>0.05
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A B L S TK HK L § TK HK
2 1.4 . 1M in individual 1~ =— ]
ERW X Y Bractininindividiall > —_————
2% - Igin individunl 2 e—
;ﬁf 0.6 B-actin in individial 2 [ —r——————
T 04 3 gl in individual 3 ee—
. Y 1 . & Bactin Inindividial 3~ I —————
L S TK [IK
= O @ ESP 4l ESgiEE] ESP 4]
control group ESP group control group ESP group
4 IgM mRNA
Fig.4 Expression of IgM mRNA in grass carp injected with EPS of F. columnare
A B-actin IeM P<0.05 B RT-PCR IgM 3 EPS
L S TK HK

A Expression of IgM relative to B-actin as determined by RT-PCR. Bars represent standard deviations from 3 fish injected with EPS and saline
respectively with significance indicated in asterisks P <0.05 B Different expression of IgM in different tissues of 3 fish injected each with EPS and
saline by RT-PCR. Total RNA was obtained from liver L  spleen S  trunk kidney TK  head kidney HK  respectively

L 5§ TKIK L S TK 0K

A B
—

ﬂ) IﬁF‘N i]::.in[-iiv.idél.a'l.éllal 1 — P —— T R — g ——

£ i — T
£i:‘:"n I['Nin_in_di\.fidlfa%z e T T Ty
W E B-actin in individual 2 e i atieeed
B I il S —

e 3 B-actin in individual 3 L A — i s

B I S K HK

o XHRAL = ESP 4 AR ESP 4
control group ESP group control group ESP group
5 IFN mRNA
Fig.5 Expression of IFN mRNA in grass carp injected with EPS of F. columnare
A Bactin  IFN P<0.05 B RT-PCR IFN 3 EPS 3

L S TK HK

A Expression of IEN relative to f-actin as determined by RT-PCR. Bars represent standard deviations from 3 fish injected with EPS and saline
respectively  with significance indicated in asterisks P <0.05 B Different expression of IFN in different tissues of 3 fish injected each with EPS and
saline by RT-PCR. Total RNA was obtained from liver L  spleen S  trunk kidney TK  head kidney HK  respectively
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