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1. m R KF T b 2= e, 1095 T8 214128;
2. R EK PR AR AT BE IR K L F AT 0, YO JG8S 214081

TEE: A% 17 (Interleukin-17, IL-17)7E R AE A BB P ACEZAEH . I T M8 Cyprinus carpio) IL-17N 3k
R T RE, A BIF 5 (5 [ Y5480 2% 0 35 DR 7 I8 194 32 e 05 DR 4 47 4 2 7 B P > IL-17N 3% R (CeIL-17Na il
CcIL-17Nb), ¥t TOP3B S W& T 2 M EAMNT I 4l . LMW WoR, B TR 5 4188 60 Takifugu rubripes)dh,
A E BRI, SR NAHABRIYE Ny SDF2L I PPMIF 3E[H . W4~ CelL-17Ns #8 3 MM T, i 136
NEERR, WEMLEE ISR 97.1%, CclL-17Na, CcIL-17Nb FHABGEE @50 IL-17N MRS SR 65.3%~
97.1% . 64.7%~96.3%, F IL-17 ZE5 Ho A 5 AR 4350 32.9%~51.4% . 31.4%~50.7%. 2 IL-17 KM &
G R T ASRBUEIN 6 32, HiAP IL-17A/F1 F1 IL-17A/F3 41— 32, HAy 6 S bl sz, 8 1L-17N g 5 R}
0250 94% BEREHERE—E, KRG 58 (Oncorhynchus mykiss) . KVGEEEE(Salmo salar) . &85 (Oryzias latipes) .
2R J7 41 6t (Takifugu rubripes) Fl JE % % HE ffi (Oreochromis niloticus) %5 UL 85% M B (5 H R 1 — i, F 5 &g
(Lepisosteus oculatus)FI s il fi (Coelacanth)#Y IL-17N LI 95% EA5{HE N — 3, SLHfE 7 PCR 45 W8 CelL-17Ns
TEZHKE G 0.5h F1 12 h AR BT B E S T 285 250,350, 60 h, 120 h Ko A7 [y BE i 36 35 18 (P<0.01); CelL-17Ns
T BT A R R £ ) SRR R Y B, 3 (P<0.05) B 35 (P<0.01) T H A AL 2L . WK R PRI (deromonas
hydrophila)l&4s 330 CclL-17Ns FE4 ML FRIAY i, YL 6 h, iRk it W E S h(P<0.05), 1 d, CcIL-17Ns
1E H A 41 20 H B 2 1 I (P<0.05), J&RHe 3 d AN 7 d, ik R E 5 X 41T WA 25 7 (P>0.05), FY R A
FIREAR pMAL-c2X-17N, 7E KA FTF I (Escherichia coli) Transetta (DE3)H#Ef7 A% 21k, (i A4 b 3k75 nT i
Y TL-17N #4151 (MBP-17N), ffifH 0.1 ng/mL . 1 ng/mL. 10 ng/mL FI 100 ng/mL #J MBP-17N ¢ & #1524 41 8 h,
gE R R, ANEHE R MBP-17N #f#i IL- 18 F NF-xB &% L 18(P<0.05); 1 ng/mL 1 10 ng/mL f¥] MBP-17N % & %
98 IFN-y (P<0.01); 0.1 ng/mL. 1 ng/mL Y MBP-17N .3 ¥4 IL-6, 1 ng/mL. 10 ng/mL. 100 ng/mL A MBP-17N
B#E i CCL20 (P<0.05); 1 ng/mL Y MBP-17N i TRAF6 353k & 5 T-XF BB2H (P<0.05), ASHIFSE 58 1t 43 i
IL-17Ns M RE KT . W2 %L 128 JR R 0E, R IR K MR IR YL J5 & 2L CelL-17Ns ik LH | JRER
REARES R AT N F AR L, MIIESE T8 1L-17N 25 855 K

KR BE; PR 1IN R BERRIL; AR RAE R
RESES: S941 XEIREED: A XEHS: 1005-8737—(2020)12-1402—-13

FZi /% 17 (Interleukin-17, IL-17)/&—Fh
T ZMORIEAEEIN 1, mPIwie v dnudEtE T
RE ST 8 (cytotoxic T lymphocytes antigen
8, CTLA-8), L %4l .CD+CAZ T ik 4

K BH: 2020-04-06; f&ITHHA: 2020-05-11.

iR I BT BUR e raa Rk ey vk |} LV AR SR PSR
IL-8), 55 AH A2 4 4 ffw X 1~ BT B4 IR (AMPs) 46
1 7= A i Z g i S i LS IL-17 KR
A IL-17A~IL-17F 3t 6 A 1Y, Hib 1L-17A 5

HL2mA: g3 ARN S 2835 H (2018HY-ZD02, 2016HY-JC03, 2020JBFJ02).
EEBIN: (1994, L&, WAL, BT n R siysuE 5 4F 4 9. E-mail: zhanglei752499643@163.com
BEIEE: Arafe, IR0, By In R shiyisfl B #5579, E-mail: yujh@ffre.cn



%128

KSR M JL-17N PR TR . Rk AR RIEF 1403

IL-17F AU S IL-6., TL-8. i 4 g sk v sl e A
TEERIEN T, &L TNF-a, IL-1 Z5E20 /14 1
BRI FH, S g ), 5 s iU
F B Gt P O OV e U AR O

Gunimaladevi 252 F 2006 4F & Jo7E B S fa
(Danio rerio) P %€ sl T IL-17 FJG N 01 5 A
IL-174/F1 | IL-174/F2 . IL-174/F3 . IL-17C
IL-17D, 5pH T Heaftly, oy 2k 1IL-17A/F
S5FLahY 1L-17A F1 IL-17F A %A B AL
M40 A/F, W& T 1E & SVl 2 45
R IR K. IS, TEZR 7 4188 ffi (Takifugu
rubripes)!! | AT 88 (Oncorhynchus mykiss)!'* '
(miiuy croaker)!'®! | F8(Oryzias latipes)!' . KM
fifi(Dicentrarchus labrax)!"™ W % E 3 T IL-17 &
WIS . AR T LS b IL-17E BRI AE
TEME B e h B R BLAL, HR ek s, H
TEME & 2R LI T — A IL-17 R B 5
IL-17NM20 0 Wang 2620056 1L-17N AR 4T T
S8, IR IL-17N J& F IL-17A/F W55 o i
25 IL-17N [AHOCHIF 5% 32 B4 v 7 L IR s b il
LURIKTTTH, W T HIREMF S AR

B 5 fefT FH () 548 2% R S PR o R ) i M
T (Cyprinus carpio)l WA~ IL-17N BB, 8@
02 IL-17N JEH AL . #28 IL-17N [R5
PRI MR G, 5 T IL-17N Wb,
fii S B € 5 PCR Ml %€ CelL-17Ns (Cyprinus
carpio IL-17Ns)TESE IR IG & B B . R E F B
Br . BACFN A A [R] 2H 2 ) 3 A AR A DA Sk
W& K L T (Aderomonas hydrophila)%f CcIL-17Ns
(B IR T2 A B4 326 38 1 5 ik AR A A] I 1 fi
IL-17N HAHEH, @ iEs L-17N B4HEH
P AU R AN T (IL- 18 IFN-y Fll
IL-6). #afLIHF CCL20 % NF-kB. TRAF6 (TNF
receptor associated factor 6)3[H (1) 2 ik & 11481k,
HE—25 BAIEHE TL-17N PFE R DI RE

1 #MRE5FE

1.1 SRIg&
AR IR A S KR 22 CF, B#HKE
0.5h (R P . 12 h 5 ). 25 h (LT H

). 35h (I HEL) . 60 h (L, HRAHFL) . 120 h
(RIKs i B ) SZAE 51, BRI IORE 20~30 M2 K Y
I R-AFE T RNA sample protector H1, #EAFFAE 5
Kk 22 °C, ZAFINHESS 1d. 4d. 7d. 14d.
26 d AT, BREUEE 20~30 BATAIFRAAFT
RNA sample protector 1, 5 fEFE i SRAE HI K
JERE 35d, KK 3 em BOBEE AL . BT B
B8 RRK. . AL SE 9 ANZHE, B 20
R, HAALZM 5 IRAFHIFRAET RNA
sample protector 1, HUEEW (4 B, VYA
500 )0 B ML KRB SKE L WL L BEL R
JRFLA 10 NHZ, T-80 CHEAF . JRYLrE K=
FLHIBE[1.4%10® colony-forming units (CFU)/mL]H{
WE, BT 500 g MOERE IR T PR
1000 L /K fafrrh (A~ 15 ), 1 JEE NS,
S o B R fAIE I TE ST 0.1 mL g KA AT, T
X HE 2 1 A 3 B S 1 AR PR KU T . B
X FRLH A3 TR 58 1. 3. 7 RORSEHAYIK |
o S AL B, Btk L SRS
LGS, 80 CIAAF . A iR | rp E K =Rl
WG BEIR 7K WML B 53 o0 B2 SR E SE .
1.2 SKIES|4

HR4E Blast FIZ M 3 At 70 I R 41 b 42 4 2]
1) 2 > CeIL-17N FER P, #&it5149, P1-P2,
P1-P3 /35 F F 5L B B3IE CeIL-17Na 1 CcIL-17Nb
4K ¢DNA., HT CcIL-17Na 1 CcIL-17Nb cDNA
FEol— a8tk e, wit—xHEHE Y P4-PS Il E
CelL-17Ns WFRikKN-. #E NCBI $4& % (https://
www.ncbi.nlm.nih.gov)i¥ KL NF-xB (&5 al
GU064560.2, b 5 HM535646.1), TRAF6 (% %5
LHQP01010838.1). CCL20 (&5 AJ245635).
IL-15 (535 a: KC858890.1, b: KC858889.1).
IFN-y (&35 NW_017537846.1), IL-6 (&35
XM_026248516.1 . LHQP01001186.1), 1 T #if >}y
PUAEAAR, PR UE TS P Rl BT A 55 3 R i 2R
ik, U EL A R B fa A A TR S R R T
Foxf, FHREER B RSFERAL, Bt oYX,
P6-P7. P8-P9. P10-P11. PI2-P13. P14-P15.
P16-P17 53 5T TRAF6. NF-xB. IL-18. IL-6.
IFN-y. CCL20 H:PH 1) s Rk M E . P18-P19 &
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HRPEEE B-actin FEPH (B 55 M24113) i1 E &
1Y, YERMNZEEIN . P20-P21 N EAZ R IRY 14

1

CcIL-17N K Bt5 19 51938 i 0 4 e A= okt
HARAF AR, HEMNELE 1,

FF5II8iEFN qPCR Fr A 5|40

Tab.1 Primersused for sequences validation and gPCR

P14 7 HC B /bp BIE7)jibes

ElL7] BHBRF51(5'-3") S X
primer nucleotide sequence amplification primer
sequence length application
IL-17N-F(P1) CACCTCCGTTTCTCCAGCATG
IL-17Na-R(P2) GTGCATGAATTGTTAGACCCAGC 351 IL-17Na
IL-17Nb-R(P3) TGCATGAACTGTCAGACCCAGTG 411 IL-17Nb
CcIL-17N-DF(P4) CACAGCTCATCAACCTGCCCAG 174 qPCR
CcIL-17N-DR(P5) CAATGGGGATGCTCTCCAGACTG
TRAF6-DF(P6) CTGTGCAGGGAGCTTTGTGTATGC 231 qPCR
TRAF6-DR(P7) CATCTGTGTAAATTCCTGCATGTGCTG
NF-kB-DF(P8) GTCCGGAGGAACAGTGCGTGAG 203 qPCR
NF-kB-DR(P9) CTCCGCTGTCGCATATCCCAC
IL-1B-DF(P10) CATCTTGGAGAATGTGATCGAAGAGC 350 qPCR
IL-1B-DR(P11) CACAGAGCCACTGGCCTCCTTC
IL-6-DF(P12) GGTGAACATGACGGCGTATGAAG 331 qPCR
IL-6-DR(P13) GAACAGGATCGAATGCGTCGTG
IFN-y-DF(P14) CAAGAGCATTGATGAGCTTAAAGCATAC 212 qPCR
IFN-y-DR(P15) GAACATGTGCAAGTCTTTCCTTTGTAGC
CCL20-DF(P16) CAGCATGTTGYAGGAAGTATACCAAAG 158 qPCR
CCL20-DR(P17) CACCCAGGSTTTGGAGGGGTC
B-actin-DF(P18) CGCCCCAGACATCAGGGTG 278 qPCR
B-actin-DR(P19)  GTGTTGAAGGTCTCAAACATGATCTGTG
H LS IK R

TL-17N-F(P20)

IL-17N-R(P21)

CGGGATCCAGTCCGATCATGGCCCAGTG

342
A (recIL-17N)

ACGCGTCGACCTAGTGGTGGTGGTGGTGGTGATTCTGTCTGGATGTGG

1.3 EWEBES
W JL-17N &R Prfe IS Sk H NCBI

(http://www.ncbi.nlm.nih.gov), %E#£(Lepisosteus ocu-
latus), &l =il fi(Gasterosteus aculeatus)=§
1) IL-17N 26tk 53 M8 Genomicus (v87.01)',
{1 MatGAT #5153 H7 i K oAb £ 26 TL-17 K
IR 7 B — S FAIE . 75 MEGA 7.0 4K
PR ch A R HL £ 25 TL-17 KR 8 s,
Fb X485 SR AR 475, LA 1000 IR H K RAHE N-T &
GRS . (#F protparam 7EZR T B4 [L-17N
HE A RE OC I Ak M B E AT B0 3 B (http://
web.expasy.org/cgi-bin/protparam/protparam), Sig-
nalP 4.1 7e£8 T H*! (http://www.cbs.dtu.dk/services/

SignalP/)Fi A5 5 Bk .

1.4 RIS RNA FAERREHXEE PCR (QPCR)
ST

8 5 RNA $2 50057 & (Omega Bio-Tek, [
TR PRI 22 RNA FHIUXE OD,60/ODago (1.8~
2.0), T 1%BUEHEER B IK, #lll RNA 8%
£, %] Prime Script™ RT Master Mix (Perfect
Real Time)(TaKaRa, K )il Gty /i %, #%
1 SYBR®™ Premix Ex Taq II'™ (TaKaRa, Ki%)ii
B3 17521} € 7 PCR, J5E CCIL-17Ns fZRik
K, A p-actin fE NS,

TR 2 M kP T, RlR
FH SPSS 20.0 {4 ) Turkey Z 5 LRI ¢ K6
Y EAT 2 5 WE M, P<0.05 N2EREE, P<
0.01 K2R E
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1.5 E#ZEAFRERMNMHERRILEN

HRYE#EE 1L-17N LR 5, Bty 1 avE A
S, TEIE . RS0 553 8 BamH 1
F1 Sal 1RIBETI 5 AR I IE (R 1), LA CeIL-17N
SR T-3epE ok R BiAR, PCR §73 H T4,
el FH e Il a0 6 (L v DR A= M B AR 28 =) Il li
PCR 7#¥), 4 BamH 1 F1 Sal T B4 P94
(TaKaRa, Ki#)E§ V)5, 59 R AL E DI
PMAL-c2X (UM WF EFHE A BRA R ER:, g
CcIL-17N FiE40 & pMAL-c2X-17N, $ i 3774
AL Z R H DHS o SURS A AL 204k
YA RN A, IR PCR U] 4 1 i ok
PHAME s R, 3% 2 050N 4 o AR I RHE AT BR 2
AT .

A5 o AR 0 TR 4L TR pMAL-c2X-17N Fll
PMAL-c2X %5 #8435 5% A\ KW ¥ & (Escherichia
coli) Transetta (DE3)/&Z 4L w2 X &4
BIRAAD, PECATERET 10 mL FE T HFHEZMN
LB R R #5537 °C, 200 r/min B335 %, K
H, DL 1:100 7ES 2N 58 R 1Y LB Ik 75
KB SR, 37 °C, 200 r/min $53%, ODgo 1H
0.5~0.8, MMAZLWEEH 0.5 mmol/L f IPTG T
25 C, ' 8~12 ho BN, #5755 BUR
A 8 [ 4T SDS-PAGE HLJK .

I 2 Ni-NTA (JC8 K i A= 3 R B
HARARHEMZEN, #H SCG™UV-VIS De-
tector (Fh N FE LA ZRAT BRA ) 4lifh .

1.6 &8 IL-17N EZHZEH(MBP-17N)Xf & & JiE &
F. HILEFUK NF-kB, TRAF6 B3R %M

4lifk 5 /) 5 41 & i MBP-17N 1 MBP JH 244
W& B W I5(G-Biosciences, FE)EBRNEER, I
FH 350 (1) %3500 A P R e A B A Wl ) A
P 2 AR R, K S R N R Y B R R
(10 kD)(Millipore, EE)TILHNEEZRM PBS H1, %
IEFVBRAL AL B (AR AR, SR F RSP
i 55 BRI A BSA 25 FIBRIE G (Sigma, 32 )
#4171 SDS-PAGE HLTK, 4 Hryii 524 1is M &
1 (BSA) %5 JK B (Tanon GIS imagine), 158 4lifk
J& MBP-17N F1 MBP & [ U FE

BOHT 8 9 BRAK Y, A —1FFH RPMI-1640

(Thermo Scientific, J&E)MEFEM P, PIAL 1~
3mm /N, RS 4 B 400 uL RPMI-
1640 (% 10%%E T 5 )75 fLbr, &L 5~6 3k,
292 hm, FRAZENGF NP [, #8557
B 400 pL & 10% AG4- I A 10% B 8 R W
RPMI-1640, 28 C, 5% CO, & id% 5, HAHE
W 1) MBP-17N (0.1 ng/mL, 1 ng/mL, 10 ng/mL,
100 ng/mL) . MBP £& [ X% #84H(100 ng/mL [} MBP
T ) AT NS3 XF B4 (83 “Cokif iy MBP-17N & )
Oy G SRR E MR, 8 h A ML S HE
RNA, i I S2 B 28h # PCR & I a2 #
NF-kB. TRAF6, CCL20. IL-18. IFN-y. IL-6 [
#ik,

2 HRE5HMH

21 #IL-17N ZEEF7I

it FH 32 PR [) 2R Pk 0 i TN 2 3 1R 971 [R) D 4 2R
16 NCBI W@ 8] 2 AN [L-17N LR, 4350400 F
LHQP01016936, LHQP01050094 4R I, %
BiRE L TOP3B JE N & T 2 9 HAMNT 5 4k, iy
%N CcIL17Na Fl CcIL17Nb fi#i i} RT-PCR F1 PCR
Bk, W R HAETE S B 22 S, TR
SNP fii 5, CcIL17Na Fl CcIL17Nb 45#)—35, ¥
3 MRS &AL, S KM
[, ¥I°8 15bp. 176 bp. 220 bp, Zihd 136 & I
iR, (HNE& TAAEZES, /508 1439 bp. 257 bp
11044 bp. 284 bp. ffi ] SignalP 4.1 5347, N i
IR 22 MEERMNE SR, WAEAHER
IL-17 RS 4 A e iR, #4182 > s,
TR 15.41 kD Al 15.33 kD, 45 Hi, 4553531
Jy 5.74 Fl 547, CeIL-17Ns 5 H fih f - 8 2%
IL-17N DA K TL-17 G765 HoAth b 53 18] [R] 958 L4,
gt B CcIL-17Na, CclIL-17Nb 5% (Ctenopha-
ryngodon idellus) . ¥t &t | Je ¥ % 4k i (Oreo-
chromis niloticus) . Z18&7R )7 fi F17 b | 01 6855 £
IL-17N AL 43 3R 65.3%~97.1% . 64.7%~
96.3%, S 1L-17 S5 HAh AL 51 A AR 3501 Ay
32.9%~51.4%. 31.4%~50.7% (3 2).

Wbt 28 IL-17N B 5L, IR T AR 74t
g fifi (1) FH AR KL K & AEBP1 Fll NR5A1 Hb, TE4etE
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Tab. 2 Percentage of amino acid similarity and identity of CclL-17N with other known IL-17N and CclL-17 members

1 2 3 4 5 6 7 8 9 10 11 12 13
1. CcIL17Na 91.2 90.4 83.1 51.1 48.2 46.8 49.1 222 253 28.7 21.4 23.5
2. CcIL17Nb 97.1 88.2 80.9 52.5 48.9 48.2 48 23.5 24 30.2 22.3 229
3. GiIL17N 97.8 96.3 83.1 51.8 48.2 47.5 48.6 21 24.8 28.7 20.9 25.7
4. DrIL17N 91.9 89.7 91.2 51.8 47.5 50.4 43.9 23.6 253 30.7 21.4 24.6
5. OnlIL17N 80.6 79.9 80.6 75.5 79.1 71.2 52 253 26.1 25.2 23.1 26.1
6. TrIL17N 76.3 74.8 76.3 70.5 91.4 66.2 49.1 22.7 28 26.5 20.9 23.1
7. OlIN17N 75.5 74.1 75.5 72.7 87.1 85.6 45.7 23.5 27.6 27.8 20.5 23.2
8. OmIL-17N 65.3 64.7 66.5 61.3 65.9 64.2 61.8 20.2 23.1 23.2 19 20.5
9. CcAF1 37.7 38.4 39 38.4 43.4 40.9 40.3 37.6 26.1 36.4 26.1 29
10. CCAF2a 51.4 50.7 50.7 48.6 48.6 51.4 52.1 41.6 42.8 31.4 24.8 22.7
11. CcAF3 45.5 47.6 46.2 46.2 48.3 46.2 49.7 393 55.3 49.7 245 23.4
12. CcIL17B1 359 36.9 359 36.4 36.4 35.9 359 36.4 399 39.4 429 23
13. CcIL17C-38 40.1 41.4 41.4 42.6 41.4 38.9 38.3 41 46.9 35.8 43.8 37.4
14. CcIL17D1 329 31.4 333 31.9 31.9 32.9 30.9 39.1 40.1 33.8 40.6 39.1 37.7

1. B8 IL-17Na, 2. # IL-17Nb, 3. % ffi [L-17N, 4. B4 IL-17N, 5. e B B k40 IL-17N, 6. 4Ll 1L-17N, 7. F#% IL-17N, 8.
W% IL-17N, 9. # IL-17AF1, 10. ## IL-17AF2a, 11. ## IL-17AF3, 12. #f IL-17B1, 13. f## IL-17C-38, 14. ## IL-17D1. £ /A, —&0H;
AT, AT,

Note: 1. CcIL-17Na, 2. CcIL-17Nb, 3. C. idellus (Ci) IL-17N, 4. D. rerio (Dr) IL-17N, 5. O. niloticus (On) IL-17N, 6. T. rubripes (Tr)IL-17N,

7. O. latipes (Ol) IL-17N, 8.0. mykiss (Om) IL-17N, 9. CcIL-17AF1, 10. CcIL-17AF2a, 11. CcIL-17AF3, 12. CcIL- 17B1, 13. CcIL-17C-38,
14. CcIL-17D1. Upper triangle, identity; lower triangle, similarity.

Ji ik £ (Coelacanth) . By | Blifa(bristling) . JE
PHAEm . FHf . 6 4248 (Sinocyclocheilus
grahami), IL-17N A48 EE K ¥R SDF2L1 (stromal
cell derived factor 2 like 1)Hl PPMIF (Protein
phosphatase 1F) (& 1)

2k TL-17 FKEA R N-J 2GR s
FKIL-17 FiE 7 BB 6 £, BR T IL-17C —
YHEFERA 63%I, HRHKRT 70%., H,
IL-17A/F1. IL-17A/F3 Y& HRAE—E, AR5 H
DL 76% A5 B3 — 37, i IL-17N 5 [F] & R}
KPEh |, BASELL 94% BESHEBAE—E, R
Je 5 i e A () BT SR R PR VR L DA KB L AR
L EgEE A B B AR S L)L 85% 1K) B 5 1H B —itt,
FELL 71% 00 B A5 (E 5 B 28 AR (R AR S e g 1
IL-17N RN — %, S 5Bl 95% 8 HEE
FATEER—3Z, IL-17N 25 IL-17A/F2 2 & —
T EGEHEREA 43% (K 2).
2.2 CcIL-17Ns HIRE S
221 MERRFFEMER CcIL-17Ns B9RE (/1
qPCR M3E THEARIG R B W Bt CcIL-17Ns HFRIK,

gER IR, 25 0.5 h Fll 12 h CcIL-17Ns ik &
i, BEFEET 25 h, 35 h, 60 h Ml 120 h
(P<0.01); ZHiJ5 35 h F£ik FRERIHRACE, R5
TG EF, (BERIA R 22 7R 35 (P>0.05), fFfh
(MBS 1—26 d) CeIL-17Ns WR ikt E 5%k
25 h e h xR, HRTZHEE 0.5 h Al
12 h (Kl 3A),
222 CclL-17Ns BIHRFKIE  CclL-17Ns TEHE
AW 3Rk s, B3 & T (P<0.05),
W s T, oL RE . LR, . Bk A
JUE rh i 2R 3K £ (P<0.01); 7ESR DAY RIL B B &
T B RALA ) 2R 18 & (P<0.05) (K] 3B).
CclL-17Ns FER A fiih iRk mem, Hk2
JH, P4 3 e T H A 4 41 (P<0.01), H A4
) A B I 22 5 (P>0.05) (&1 3C)s
223 BEKSHBERERBIT CclL-17Ns RiEHIF
M SR 5 PCR Z5 R 7R, W8 /K A A B IR e
6h, Wit CelL-17Ns MRBEE ST, O &
B LR i B Bk R BB SK B HR Y 658 (P<0.05);
J&YL 1 d, CclL-17Ns B9k M i B A L
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Spotted gar-Chr:LG20 Coelacanth-Chr:JH126620.1
1
+SDF2L 4
4 ¥SDF2L
IL-17N 4 yTOP3B  IL-17N# ¥YTOP3B
YPPMIF YPPMIF
I v ¥
Zebrafish-Chr:5 Stickleback-Chr:group XIIT Fugu-scafold 264 Tilapia- Chr GL831481.1 Medaka-Chr:9
1 1 1 1
4 4 : 4
vSDF2L ¥ SDF2L ¥SDF2L ¥SDF2L
IL-17N 4 vrop3 IL-17N#4 ¥TOP3B IL-17N 4 +TOP3B IL-17N# WTOP3B IL-17N# YTOP3B
YPPMIF ¥PPMIF | YPPMIF
v v + * +PPMIF | v
Cyprinus carpio Sinocyclocheilus grahami
LHQP01016936 LHQP01050094 NW_ 015505448 NW_ 015505440
vSDF2L
vSDF2L +SDF2L ¥ IncRNA ¥ SDF2L
IL-17Na 4 ¥TOP3B IL-17Nb 4| YTOP3B IL-17N+ # vTOp3g  IL-17N+4 ¥TOP3B
YPPMIF YPPMIF YPPMIF VYPPMIF
B B R HH A TL-17N SEE b 2 R

PPMIF: Protein phosphatase 1F; SDF2L1: stromal cell derived factor 2 like 1; TOP3B: DNA topoisomerase 3-beta-1.
i Sk J7 0] TR 5%y ).
Fig. 1 Schematic diagram of synteny of IL-17N in teleosts and their ancestors
PPMIF: Protein phosphatase 1F; SDF2L1: stromal cell derived factor 2 like 1; TOP3B: DNA topoisomerase 3-beta-1.
Arrows indicate the transcriptional orientation.
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HEILRITH] Y ClustalOmega BF HUXT, I MEGA 7 3P 4RI @ MR E L F R, T s %7183 10000 7k A28
K 56 B B 4% B R F S B GenBank % 3¢5 H 8 (Ctenopharyngodon idella, Ci): TL-17A/F1 KC978892, A/F2 KP412312, A/F3
AKM20919, IL-17C AKM20917, IL-17-D AGW43284; ¥t #1(Danio rerio, Dr): IL-17A/F1 NM_001020787, A/F2 NP_001018634,
A/F3 NP_001018626, IL-17C NP_001018624, IL-17D NM_001020789; KEAl# (Aphanius punctatus, Ip): IL-17A/F1 XP_017331302,
A/F3 XP_017310921, IL-17B XP_017341329, IL-17C1 XP_017320727, IL-17C2 XP_017320728, IL-17D XP_017326425; JE%' %
3k 5 (Oreochromis niloticus, On): IL-17A/F1 XP_003437645, A/F2 XP_003437800, A/F3 XP_003440884, IL-17C1 XP_003449294,
IL-17C2 XP_005447868, IL-17D XP_003456654, IL-17N LG12 (347611152:426406-433928); 7R J7 £L.6&Hli(Takifugu rubripes, Tr):

IL-17A/F1 AB522594, A/F2 BAI82579, A/F3 AB522596, IL-17C1 BAI82581, IL-17C2 BAI82582, IL-17D XP_003962280, IL-17N
ABS522600; T (Oryzias latipes, Ol): IL-17A/F1 AB567679, A/F2 NP_001191713, A/F3 AB567681, IL-17C NP_001191723,

IL-17-D BAJ41375, IL-17N NP_001191717, I #§(Oncorhynchus mykiss, Om): IL-17A/F2NP_001118091, IL-17C1 CAW30792,
IL17C2 CAW30793, IL-17D CAE45584, 1IL-17N KJ921981, K V4 (Salmo salar, Ss): IL-17D NP_001134365, IL-17N KJ921975;
B (Lepisosteus oculatus, Lo): IL-17A/F1 ENSLOCG00000015957, TL-17A/F2 ENSLOCG00000015959; Ji= il ft(Latimeria cha-
lumnae, Lc): IL-17C XP_006008330, IL-17N ENSLACG00000013517.

Fig. 2

Phylogenetic tree of fish IL-17 family members

Amino acid sequences are aligned with the ClustalOmega program and an unrooted phylogenetic tree is constructed with the
neighbor-joining method in the MEGA 7 software. Node values represent percent bootstrap confidence derived from 10,000 replicates.
The accession numbers of the molecules used are as follows: Ctenopharyngodon idella (Ci): IL-17A/F1 KC978892, A/F2 KP412312,
A/F3 AKM20919, IL-17C AKM20917, IL-17-D AGW43284; Danio rerio (Dr): IL-17A/F1 NM_001020787, A/F2 NP_001018634,

A/F3 NP_001018626, IL-17C NP_001018624,

IL-17D NM_001020789; Aphanius punctatus (Ip): IL-17A/F1 XP_017331302, A/F3

XP_017310921, IL-17B XP_017341329, IL-17C1 XP_017320727, IL-17C2 XP_017320728, IL-17D XP_017326425; Oreochromis
niloticus (On): IL-17A/F1 XP_003437645, A/F2 XP_003437800, A/F3 XP_003440884, IL-17C1 XP_003449294, IL-17C2
XP_005447868, IL-17D XP_003456654, IL-17N LG12 (347611152:426406-433928); Takifugu rubripes (Tr): IL-17A/F1 AB522594,
A/F2 BAIB2579, A/F3 AB522596, IL-17C1 BAI82581, IL-17C2 BAI82582, IL-17D XP_003962280, IL-17N AB522600; Oryzias

latipes (Ol): 1L-17A/F1 AB567679, A/F2 NP _
NP _001191717; Oncorhynchus mykiss (Om):

001191713, A/F3 AB567681, IL-17C NP_001191723, IL-17-D BAJ41375, IL-17N
IL-17A/F2NP_001118091, IL-17C1 CAW30792, IL17C2 CAW30793, IL-17D

CAEA45584, IL-17N KJ921981, Salmo salar (Ss): IL-17D NP_001134365, IL-17N KJ921975; Lepisosteus oculatus (Lo): IL-17A/F1
ENSLOCG00000015957, IL-17A/F2 ENSLOCGO00000015959; Latimeria chalumnae (Lc): IL-17C XP_006008330, IL-17N

ENSLACG00000013517.
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K3 CcIL-17Ns TESEAN[R) 8 BB LA K g 7K B T R 5 4% 24U R gk it
A. SEIRJG B AT f R CelL-17Ns BIFGEKF, LIRS IR 120 h RIS 335460 1; B. CelL-17Ns TEBE R AEAR R 2N sk, B A
XK 15 C. CelL-17Ns 76 BB A H AU 193K D~G 235 K TR MR GL)R 6 d 1 d .3 d 17 d CelL-17Ns 4K, C~G
AR CelL-17Ns W HIXT R B L CelL-17Ns 1E8 A Fr AT K H00 15 H. KU ITEIE LIS CelL-17Ns IR K%
b, XTHRZA AN 1 RRVING Z8E R R AR R4 4R 25 57 25 (P<0.05), AR KRS Z8EER R AR R4 4 22 54k 8 3 (P<0.01).

B: fiii; L: s H: O Ko MR M: LA I 5 Ske BZRK; Spr J# G i HK: K.
Fig. 3 Expression of CcIL-17Ns in different development and various tissues of healthy and Aeromonas hydrophila infected individuals
Expression of CcIL-17Ns in embryo and larval carp. Date in A is normalized to the expression level of CcIL-17Ns at 120 h after fer-
tilization. B. Expression of Cc/L-17Ns in tissues of fingerling. Data in B is normalized to the expression level of the fingerling’s
kidney value of CcIL-17Ns. C. Expression of Cc/L-17Ns in adult fish tissues. D-G. Expression of Cc/L-17Nson 6 h, 1 d,3dand 7 d
after A. hydrophila infection, respectively. Data in C-G are expressed relative to the HK value.H.Changes in expression of Cc/L-17Ns
at different time after A. hydrophila infection. Data in H are expressed relative to the corresponding control group value. Different
lowercase letters indicate significant difference at P<0.05 and different capital letters indicate highly significant difference at P<0.01.

B: brain; L: liver; H: heart; K: trunk kidney; M: muscle; I: intestine; Sk: skin; Sp: spleen; G: gill; HK: head kidney.
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Fig.4 Expression of MBP-17N and the correction of protein concentration
A. M: prestained protein marker; 1: control; 2: MBP-17N; T: total protein; S: supernatant protein.
B. M: prestained protein marker; 1: MBP-17N protein; 2: MBP protein; 3~9: 0.250 ug, 0.375 pg, 0.50 pg,
1.0 pg, 1.5 pg, 2.0 png, 2.5 pg BSA. The arrow points to the destination protein.
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K5 RFEWEER) MBP-17 (X IL-18. IFN-y. IL-6, CCL20. NF-kB. TRAFG {3k
A: IL-1B; B: IFN-y; C: IL-6; D: CCL20; E: NF-xB; F: TRAF6; N83: 83 ‘CR 7KK MBP-17N 2 H; MBP: HRIFAFIH 100 ng/mL K
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XTHR, XIS 1, B O T IE; ARG RIS AN R 2 22 57 1 35 (P<0.05), AR KRS S R: 3R AN [R) 24 21 1] 22 57
B (P<0.01).
Fig. 5 Effects of different concentrations of MBP-17N on IL-1f, IFN-y, IL-6, CCL20, NF-xB and TRAF6 expression

A: IL-1B; B: IFN-y; C: IL-6; D: CCL20; E: NF-xB; F: TRAF6; N83: inactive MBP-17N at 83 °C; MBP: 100 ng/mL of MBP protein;
MBP-17N-0.1, 1, 10, and 100 represent MBP-17N protein with concentrations of 0.1 ng/mL, 1 ng/mL, 10 ng/mL and 100 ng/mL,

respectively. Data is normalized to the expression level of the N83. Different lowercase letters indicate significant difference at
P<0.05; different capital letters indicate significant difference at P<0.01.

M B EE, 7 RERKFFRML, Korenaga 4 h ik FTHIE, %5 2 KFETAKF T, Il Ekgs Rk
SRR, Bt [L-17N IR LPS HIE oL, SR K RS, 6 h~1 d CelL-17Ns 1



1412

Hh K R

%27

KL RIRF I B E N, 3 d F1 7 dCcIL-17Ns
[l 2R3 F . X5 Korenaga 2515 Bl LPS fig
i LRI JASK B AR B R Y IL-17N BT — 2L, T
5 Wang ZPLPS | poly1: C. PHA 1 PMA %k
PUVESESL B A0 TL-17N 92838 A 5 0 B
FEAE A —2, LB IL-17N Al G2 5P R 48 E
RN . FEIK MBS S CelL-17Ns 25 RAE
R, A5 CelL-174/F2 F£ikEX AR, BRT
TTHE RAE 1 B rp HAT AN [R) 4 A= W24 T e

Wt R FL 3 IL-17A F1 F @3t NF-«xB
15 5 B P OE, RIRARIE R T e T
FRMi S 5 RAE R PTH ege 1-17 JEPRI AN
SUE AN, g5 b T CCL20, CXCL2 R g
P45 KT VEGF . MMP-9., IL-6 ({32 ik 3 mes,
BAPIREN, A2 IL-17 FERABEE T H#
PER RN, ANk TL-17A/F2 405 A RENS IR 4n
b IL-6 A IL-8 B3R Bitn 1L-17D E41 %
F RE I B A R R T IL-18. CXCL-8 [R3Rik
B0, Bifh IL-17A/F1 L 2R (AT 42 48 4 i I
T IL-1B . TNF-o Fl IL-6 3501, H B ¥ n]
o M NF-«xB RE {5 5 3% & 5 4E ;6
IL-17A/F2 SEAHE AWATE S B A2 R K+
IL-1B (323K B) ) ARBFFe4s %0 MBP-17N 68
B RIEN T IL-18. IFN-y. IL-6 VI M Fai0IH 1
CCL20 )33k, FWAHH IL-17N Wi NF-«xB
RIEAF T HIES 5 RIER N . AL R BN
1 ng/mL MBP-17N 41 £ 10 A g6 i i) IR 7 245 4
2 R E, MRS 100 ng/mL DI AE
PRV, A e e 8 %ok 40 355 kA S g B

25 LT, AR BT Tl IL-17N F
B, XA IL-17N RS K B AT T R M)
M, M5E THE CelL-17Ns (RN 28 F6ih 5, 18
KM RES R CelL-17Ns W9 5% FiR, L
S di TL-17N 8 20 8 (B 98 5 3 42 48 40 il I+
(IL-1B. IFN-y Fl IL-6). #¥&{bIH+ CCL20 F NF-xB.
TRAF6 W b8, 8 IL-17N @it NF-xB 1%,
3 5 AR R 0 S E Pk B R AEH

S 3k :

[1] Yao Z B, Fanslow W C, Seldin M F, et al. Herpesvirus

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

saimiri encodes a new cytokine, IL-17, which binds to a
novel cytokine receptor[J]. Immunity, 1995, 3(6): 811-821.
Rouvier E, Luciani M F, Mattéi M G, et al. CTLA-8, cloned
from an activated T cell, bearing AU-rich messenger RNA
instability sequences, and homologous to a Herpesvirus saimiri
gene[J]. Journal of Immunology, 1993, 150(12): 5445-5456.
LiH X, YuJ H, LiJ L, et al. Cloning and characterization of
two duplicated interleukin-17A/F2 genes in common carp
(Cyprinus carpio L.): Transcripts expression and bioactivity
of recombinant IL-17A/F,[J]. Fish & Shellfish Immunology,
2016, 51: 303-312.

Kolls J K, Lindén A. Interleukin-17 family members and
inflammation[J]. Immunity, 2004, 21(4): 467-476.

Gaffen S L. Structure and signalling in the IL-17 receptor
family[J]. Nature Reviews Immunology, 2009, 9(8): 556-567.
Weaver C T, Hatton R D, Mangan P R, et al. IL-17 family
cytokines and the expanding diversity of effector T cell
lineages[J]. Annual Review of Immunology, 2007, 25: 821-
852.

Liang S C, Tan X Y, Luxenberg D P, et al. Interleukin
(IL)-22 and IL-17 are coexpressed by Th17 cells and coop-
eratively enhance expression of antimicrobial peptides[J].
The Journal of Experimental Medicine, 2006, 203(10): 2271-
2279.

Onishi R M, Gaffen S L. Interleukin-17 and its target genes:
Mechanisms of interleukin-17 function in disease[J]. Immu-
nology, 2010, 129(3): 311-321.

Ogura H, Murakami M, Okuyama Y, et al. Interleukin-17
promotes autoimmunity by triggering a positive-feedback loop
via interleukin-6 induction[J]. Immunity, 2008, 29(4): 628-636.
Boggio E, Clemente N, Mondino A, et al. IL-17 protects T
cells from apoptosis and contributes to development of
ALPS-like phenotypes[J]. Blood, 2014, 123(8): 1178-1186.
Zou W, Restifo N P. Tyl7 cells in tumour immunity and
immunotherapy[J]. Nature Reviews Immunology, 2010,
10(4): 248-256.

Gunimaladevi I, Savan R, Sakai M. Identification, cloning
and characterization of interleukin-17 and its family from
zebrafish[J]. Fish & Shellfish Immunology, 2006, 21(4):
393-403.

Korenaga H, Kono T, Sakai M. Isolation of seven IL-17
family genes from the Japanese pufferfish Takifugu rubripes
[J]. Fish & Shellfish Immunology, 2010, 28(5-6): 809-818.
Wang T H, Martin S A M, Secombes C J. Two inter-
leukin-17C-like genes exist in rainbow trout Oncorhynchus
mykiss that are differentially expressed and modulated[J].

Developmental & Comparative Immunology, 2010, 34(5):



%128

KSR M JL-17N PR TR . Rk AR RIEF

1413

[15]

[16]

[17]

(18]

[19]

(20]

[21]

[22]

(23]

(24]

491-500.

Secombes C J, Wang T, Bird S. The interleukins of fish[J].
Developmental & Comparative Immunology, 2011, 35(12):
1336-1345.

Yang Q, Sun Y N, Su X R, et al. Characterization of six
IL-17 family genes in miiuy croaker and evolution analysis
of vertebrate IL-17 family[J]. Fish & Shellfish Immunology,
2016, 49: 243-251.

Kono T, Korenaga H, Sakai M. Genomics of fish IL-17
ligand and receptors: A review[J]. Fish & Shellfish Immu-
nology, 2011, 31(5): 635-643.

Gonzalez-Fernandez C, Chaves-Pozo E, Cuesta A. Identifi-
cation and regulation of interleukin-17 (IL-17) family
ligands in the teleost fish European sea bass[J]. International
Journal of Molecular Sciences, 2020, 21(7): 2439.

Yang Q. Characterization, expression, and evolution analysis
of miiuy croaker IL-1 and IL-17 family genes[D]. Zhoushan:
Zhejiang Ocean University, 2017, [#735. ffiff IL-1 & IL-17
GRS . FK B/ HT[D]. L BV R,
2017.]

Wang T H, Jiang Y S, Wang A, et al. Identification of the
salmonid IL-17A/F1a/b, IL-17A/F2b, IL-17A/F3 and IL-17N
genes and analysis of their expression following in vitro
stimulation and infection[J]. Immunogenetics, 2015, 67(7):
395-412.

Louis A, Muffato M, Roest Crollius H. Genomicus: five
genome browsers for comparative genomics in eukaryota[J].
Nucleic Acids Research, 2012, 41(D1): D700-D705.

Kumar S, Stecher G, Tamura K. MEGA7: molecular evolu-
tionary genetics analysis version 7.0 for bigger datasets[J].
Molecular Biology and Evolution, 2016, 33(7): 1870-1874.
Krogh A, Larsson B R, von Heijne G, et al. Predicting
transmembrane protein topology with a hidden Markov
model: Application to complete genomes[J]. Journal of Mo-
lecular Biology, 2001, 305(3): 567-580.

Livak K J, Schmittgen T D. Analysis of relative gene ex-
pression data using real-time quantitative PCR and the 2 2%
method[J]. Methods, 2001, 25(4): 402-408.

[25]

[26]

[27]

(28]

[29]

(30]

[31]

(32]

Wang Q, Li J L, Tang Y K, et al. Prokaryotic expression and
activity analysis of catalytic domain of Cyprinus carpio
PLA2g3al[J]. Journal of Nanjing Agricultural University,
2020, 43(2): 339-346. [E4Rk, ZHbk, FEKEL, 4. i
PLA2g3al MEALTE IR X 1 A% 338 WG P 24 (0] Fe e
el R2F2441, 2020, 43(2): 339-346.]

Kumari J, Larsen A N, Bogwald J, et al. Interleukin-17D in
Atlantic salmon (Sa/mo salar): Molecular characterization,
3D modelling and promoter analysis[J]. Fish & Shellfish
Immunology, 2009, 27(5): 647-659.

Shi P Q, Zhu S, Qian Y C. IL-17 signaling and function[J].
Chinese Journal of Cell Biology, 2011, 33(4): 345-357. [Jit
H, K45, BAAE. IL-17 S5 S 3 RIRERT R[] h
[E 40 A 224, 2011, 33(4): 345-357.]

Zhang Z P, Li Q X, Shan B E. Effects of IL-17 gene trans-
fection on the biological characteristics of gastric cancer
cells in mice[C]//Proceedings of the 9th National Congress
of Immunology. Beijing: Chinese Society for Immunology,
2014: 559-560. [FRE ¥, 22058, HORRL FEYL IL-17 R
Xof /I B 18 i A0 A 0 2 M P S I [/ U 4 ) i
AR, AEat: G2, 2014: 559-560.]
Monte M M, Wang T H, Holland J W, et al. Cloning and
characterization of interleukin-17A/F2
(IL-17A/F2) and IL-17 receptor A: Expression during infec-
tion and bioactivity of recombinant IL-17A/F2[J]. Infection
and Immunity, 2013, 81(1): 340-353.

Du LY, Qin L, Wang X Y, et al. Characterization of grass

rainbow trout

carp (Ctenopharyngodon idella) 1L-17D: Molecular cloning,
functional implication and signal transduction[J]. Develop-
mental & Comparative Immunology, 2014, 42(2): 220-228.
DuL Y, Feng S Y, Yin L C, et al. Identification and func-
tional characterization of grass carp IL-17A/F1: An evalua-
tion of the immunoregulatory role of teleost IL-17A/F1[J].
Developmental & Comparative Immunology, 2015, 51(1):
202-211.

Iwakura Y, Ishigame H, Saijo S, et al. Functional specializa-
tion of interleukin-17 family members[J]. Immunity, 2011,
34(2): 149-162.



1414 Hh K R #5127 %

Cloning, expression and pro-inflammatory effect of interleukin-17N in
Cyprinus carpio
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1. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214128, China;
2. Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China

Abstract: Interleukin-17 (IL-17) plays an important role in inflammation and host defense in mammals. To inves-
tigate the biological function of CcIL-17N, two CclIL-17N genes were identified from the common carp (Cyprinus
carpio) whole-genome using BLAST and gene cloning performed by genomics, named as CclL-17Na and
CcIL-17Nb, respectively. They were encoded by the complementary sequence of intron 2 of the TOP3B gene.
Synteny analysis indicated that SDF2L and PPMIF were present on both sides of IL-17N, except for Takifugu
rubripes. These two IL-17N isoforms encoded 136 amino acids, including 3 exons, and exhibited 97.1% similarity
in sequence. The similarity between CclL-17Na and CcIL-17Nb of common carp with other teleosts were esti-
mated to be 65.3%-97.1%, 64.7%—-96.3%, and of 32.9%-51.4%, 31.4%-50.7% in comparison with other IL-17
family members in common carp. The phylogenetic tree of teleost IL-17 family members showed that 7 members
constitute 6 credible branches, of which IL-17A/F1 and IL-17A/F3 constitute a branch, and the remaining six
members form a branch separately. IL-17N of common carp was clustered with zebrafish and grass carp with a
bootstrap of 95%, with medaka, T rubripes, tilapia, etc. clustered with a bootstrap of 84%, with Lepisosteus
osseus 1L-17N with a bootstrap of 70%, and finally coelacanth IL-17N with a bootstrap of 97%. CcIL-17Ns ex-
pression level at 0.5 and 12 h after fertilization was significantly higher than that at 25, 35, 60, 120 h, and larval
fish stage (P<0.01). CcIL-17Ns expression in the brain of summerlings and adult fish was the highest, which was
significantly higher than other tissues (P<0.05 or P<0.01). CcIL-17Ns expression in all tissues was up-regulated
under Aeromonas hydrophilis infection. CcIL-17Ns expression in the brain was significantly up-regulated for 6 h
after infection (P<0.05). At 1 d, CclIL-17Ns expression in other tissues was significantly up-regulated, and the ex-
pression was decreased for 3 d and 7 d after infection, with no significant difference from the control group
(P>0.05). Recombinant prokaryotic expression plasmid pMAL-c2X-17N was constructed and transformed into
Escherichia coli Transetta (DE3) for prokaryotic expression. Soluble recombinant common carp IL-17N protein
(rccIL-17N, MBP-17N) was obtained by Ni-NTA. Under the induction of different concentrations of MBP-17N
protein (0.1, 1, 10, and 100 ng/mL), kidney tissue was incubated for 8 h. qPCR indicated that /L-1f and NF-xB
was significantly up-regulated at 0.1, 1, 10, and 100 ng/mL of MBP-17N. IFN-y was significantly up-regulated
under 1 and 10 ng/mL MBP-17N, whereas /L-6 was significantly up-regulated at 0.1 and 1 ng/mL. CCL20 was
significantly up-regulated at 1, 10, and 100 ng/mL. Furthermore, TRAF6 gene significantly upregulated at 1 ng/ml
than that of the control group. In conclusion, this study revealed that ccIL-17N was highly conserved in evolution.
Meanwhile, ccIL-17N is involved in inflammatory response based on its role in A. hydrophila infection and
rcclL-17N function.
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