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Tab.1 Summary of IL17R family in grass carp and common carp genome

x1 BNEGILITZHRERREELEFR

BRI 44 R #ili X /bp Hihg[X /aa Gl RS SMETHH &R
gene name CDS CDS CDS situation no. of exons accession no.
CIIL17RA 2268 755 Complete 10 MF803024
CIIL17RB 1407 468 Complete 10 MF803025
CIILI7RC 2163 720 Complete 15 MF803026
CIIL1TRD 2208 736 Complete 13 MF803027
CIIL1TRE 1212 403 Complete 13 MF803028
CCIL17RA1 2 460 819 Complete 11 GI:1028223719
CCIL17RA2 2394 797 Complete 11 GI:1028223721
CCIL17RB 1095 364 Complete 11 GI1:1028223723
CCIL17RC1 1854 617 Complete 12 GI:1028223725
CCIL17RC2 1791 596 Complete 15 GI1:1028223727
CCIL17RD1 2211 736 Complete 13 GI1:1028223729
CCIL17RD2 1956 651 Complete 12 GI:1028223731
CCIL17RE1 1188 395 Complete 14 GI:1028223733
CCIL1TRE2 1293 430 Complete 15 GI:1028223735
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Fig. 1 Schematic representation of the domain architecture of IL17R genes in grass carp and common carp
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Fig.2 Phylogenetic tree of IL17R genes

The phylogenetic tree was constructed using NJ algorithm as described
in detail in Materials and Methods section. Numbers around the nodes

correspond to bootstrap support values in percentages.
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FLHEFENLA A — R E KV, 81017371k
BN F ARG M HR R TR KEZH
WRIL17Z R IE PR 4 A2 T iz Rk, BRTESE
BB B Rk KA, A 2 1y 3Rk K
SERHA (1 4) . BEAl, BEIL1T7Z 43 DR AE Bz ik AN
ODMEP LA FRIL . #IILITRAL, IL1TRA2FI
IL1TBTE I FIF rh Rk s vy, Al 5 DX 7 i
JHF R o ik ik . — LI 732 PR 3L K 4% DU fa] (1)

T2 EBEMEBILTZAEEZRERT-PCRELNFSESIMCIKETESR, CCRERE)

Tab. 2 Specific primers of RT-PCR expression analysis of IL17R genes family in 12 tissues of grass carp and common

carp(CI represents grass carp, CC represents common carp)

B 514 (537 KI5 (5'-3") IBKIRE/C FERIR/Mbp

gene primer F (5'-3") primer R (5'-3") annealing temperature product size
CIIL17RA CGATGTGCCGTCTATG GATTGGGAGTCCGTTG 50 339
CIIL17RB CCCTTCACCCATACACG TTCCATCGGACTTTAGC 48 228
CIIL17TRC TCAGATACACTGGCTTCG CCTCACCCTCGTCCTAAT 54 305
CIIL17RD CGTCAGCAAACGCAACTA GACAGACTCAGCGAACAAAG 54 271
CIIL1TRE TTACAATCTCAGGCTCT GACGGTTTCATCTCAC 48 512
CCIL17TRA1  CCGTCTACAGTGGCTTGA CGTCCTTTCCGATACCC 54 394
CCIL17R42  GGCTACAGTGGCTTGA TCCCTGCTGATACTTCTC 52 358
CCIL17RB ACCGACTGATGGAGCG GAGGTGGTGAGATGAGGAG 50 143
CCILI7TRC1  GAACATACCAAAGGCAGAG AGCCAAAGACACGGACA 54 423
CCILITRC2  GTGATGGCAGTGGTGAT GGACAATACTCGGTTCG 52 600
CCILI7RD1  TCTTTCCGCCATCTTT GACATCTGACCCTGCTTA 48 496
CCILITRD2 AGGGTCAGATGTCGTGG AGGAGGGAGGCGTTTA 52 550
CCILI7TRE1 ~ AGGCTCTGCCATAAAC CCCTCTGGACCTTGAT 48 239
CCIL17RE2  GGCTCTGCCATAAACG GCAAAGCATTGGGTGT 48 379
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Fig.3 RT-PCR based expression analysis of IL17R
genes family in 12 tissues of grass carp

B-actin was used as an internal control, gene names are indicated on the
left of the panel IN.intestine, GI.gill, BR.brain, GO.gonad, BL.blood,
SK.skin, MU. Muscle, KI. Kidney, HK. Head-kidney, SP. Spleen.LI.liv-

er, HE.heart, the same below
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Fig. 4 RT-PCR based expression analysis of IL17R

genes family in 12 tissues of common carp
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Tab.3 Comparative analysis of IL17R genes of

12 chordate species

5t
gene

ILI7RA ILI17RB ILI7RC ILI7RD ILI7RE

N H. sapiens 1 1 1 1 1
INEER M. musculus 1 1 1 1 1
K4 E. caballus 1 1 1 1 1
M Ef B. floridae 1 - - 1 -
PEA XM 1 punctatus 1 1 1 1 1
P B M O. niloticus 1 1 1 1 1
P E W M. zebra 1 1 - 1 1
H 0. latipes 1
Ktk S salar 1 1 1 1 1
WY D. rerio 1 1 1 1 1
®ift  C.idella 1 1 1 1 1

fit C. carpio 2 1 2 2 2

#IL1TRCERAEMG ARk, KE PRI ER
RLASE, FEHABA 2 ek m e m ™, Hf
ILVTRDTE i A A4 R T 3635, #LIL1TRDIY)
205 DUFE VR . B JR N RF I vh 8 ek, 1 BE
R M IL 1T RDAE B R A E b 3R 58 2 8 .
ILVIRETEA R W)l vp i K3k 22 5 K, BRIL1TRE
2N DLAESE TR 00 U b 2 s ek, A
FESE R ARG BE ¥R e E, BE S SR il
ILVTREFES I RIR s A8, TEMG R B iR 3R
K, AR AT R Ak AR, 1L 732 ARSI
FEAS [) 4 F A ) 4 280 op 1) 36 58 B i A AR K 25
ST P Z AR AT i AR AR L 2 b i D e R
P, PRk S e 3k B 22 5 0T AR S LR AR FE R
ML REK R G, B2, EEERR
R N A S E SN S R g (W (VA EE /RN
PN ) R AR FH 25 DDA DG,

#1177 1A PR R 0 EL A il R 1 21 4 e TR A
Ko BEPENEE R ZOPIL IR T, 5N R K IR
Hefih, BSRMRETRERE VI, REH
ILVTZARSE R FE S A 8w 2R3k, T RE TR &5
IL173Z AR SE A b By — 8 AR . A,
77,1737 1A 5E P AE B P A Ik b R ILVTREA
Fik, TTREIN A ILVTREAE FE R ALC JE rp i) 31 5
INEEAME] . IL1TRAL . ILVTRA2FIIL17BTE
FUIFIE v 3R 5k i e v, 2R B HL 7 6 i 00 U o
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Genome-wide identification, phylogeny, and expression of IL17 receptor genes
in common carp (Cyprinus carpio) and grass carp (Ctenopharyngodon idella)

DONG Chuanju '’, ZHANG Jiangfan ', LI Shengjie’, LV Hongzao', NIE Guoxing', LI Xuejun "

(1. College of Fisheries, Henan Normal University, Xinxiang 453007, China;
2. National and Local Joint Engineering Laboratory for Freshwater Fish Breeding, Heilongjiang River Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Harbin 150070, China;
3. Pearl River Fisheries Research Institute, Chinese Acdemy of Fishery Sciences, Guangzhou 510380, China)

Abstract: To gain a better understanding of the evolution and action mode of the /L17R family in common carp
(Cyprinus carpio) and grass carp (Ctenopharyngodon idellus), the two representative species of Cyprinidae, we
analyzed them with the method of comparative genomics and bioinformatics. Sequence alignment and annotation
were conducted in the genome database of common carp and grass carp as well as the analysis of genetic structure
and phylogeny respectively. Finally, gene expression analysis was performed in 12 different tissues of these two
species. We identified and characterized nine and five IL17R homologues. Along with genes annotation and no-
menclature, phylogenetic analysis built on amino acid sequences of the /L17R proteins in 12 species showed highly
conservative and no specific genes in teleosts. Comparative genomics showed that there was no significant in-
crease in /L17 receptor genes in most teleosts compared with tetrapods. Nevertheless, except for IL17RB genes, all
of the members showed extensive gene duplications, leading to nine /L17R genes in common carp. Expression ana-
lysis of different tissues showed that the functions of different gene copies were differentiated after the whole gen-
ome duplication. Studies have shown that an additional round of duplication, also named teleost-specific (TS)
WGD, or the 3R WGD, took place in the common ancestor of all extant teleosts. After duplication, one of the two
redundant copies of a gene should theoretically have the freedom to degenerate and become lost from the genome
without consequence. Also, it was generally hypothesized that, compared to other teleost, common carp had under-
gone additional whole genome duplication (the 4R WGD). The comprehensive estimation based on whole genome
datasets suggested that the latest WGD event occurred around 8.2 MYA. Therefore, we postulated that the signific-
ant expansion of /L17R genes in the common carp genome may be the result of this additional WGD, which could
have caused a sudden doubling of the /L17R genes and the /L17RB had been lost in their evolution history with the
reason that the functions of genes were redundant and conservative. Expression profiling showed that most of the
IL17R genes were expressed in a more-or-less tissue-specific fashion.

Key words: Cyprinus carpio; Ctenopharyngodon idella; IL17 receptor; whole genome duplication; gene differenti-
ation
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