HHEERFFM 20134F 1 A 34 B 1M http://www. ajsmmu. cn
Academic Journal of Second Military Medical University, Jan. 2013, Vol. 34, No. 1

DOI.10. 3724/SP. J. 1008. 2013. 00017 ° %} % °

B E 17 NHEURER S

% gl’;‘ﬁg/{}%Z”% )1134’*%ﬁ3d§:1x 9%4{2?&3.4x
0 R A A Y Y AR, LI 200433
INZR BAE R RIAEQ LU AR B 245 )4 48330 . 55 8 250014
INAR KA INARAE DAY E S 5 M 250012
LR A2 I I 2 0 s 4 e AR B, BF R 250012

= W DN

(HE] a€ MNREREFEMERAEYEBF0MAERT SR Y AT 17UL-17) 3 AR I XL E A T,
Fok AEEEZRAYHEARRE B PO (NCBD KBS 3 B 4858 5T JGD B 48 R 4 3] &3 2 M A BE D fa RIS E
IL-1725 BT 4, [l D 55 S0 LA B8040 e e 4 2R A5 30008 i 45 7 R DA A 0 93 43 TL-17 B A BT 41 . BT MEGA 4K
Sy 33 46 7 [ T A0 R AR 48 & AR L 9T T MODELLER $R {4 S0 BE 240 SC 5 0 WY 4Rl TL-17 M =2k 250 . 52 A 1
N IL-17F RRZ5 b A7 bR e, 46 &% BRFTA 1L-17 ATFA P& A 4 DORSF B R RETE il — 4> 2 b i 25 7 1 4
PO 2 D R Ak L HSC B £ R T AN AN [ 9 43 A A b — R 5 M S A AR L, S — R RSB R B, R
GREW BN CEMESIY TL-17 Z£H 8 EH R R (ortholog) 78 SC B M EE A A H B M B M FlfHENA S, 117 &EH
JEE R LIRS RS RE LN —8, g LB IL-17 ATEER 1L-17 AL o0 s B S ) T1-17 IR E B &
W e BT R R Y.

[RBBIA] AR 7 WEEHEAY R KRR R AR W

[FESES] R394.1 [XEiREHE] A [XEHS] 0258-879X(2013)01-0017-07

Evolution and structural analysis of interleukin-17

LI Jun', SONG Jun-jian*, MA Chuan’"', YANG Yong-ji'" , ZHAO Hua-qgiang®"~

1. Department of Bio-physics, College of Basic Medical Sciences, Second Military Medical University, Shanghai 200433, China
2. Editorial Department of Shandong Medicine , Medical Publishing House of Shandong Province, Jinan 250014, Shandong, China

3. Shandong Key Laboratory of Oral Biology, Shandong University, Jinan 250012, Shandong, China

4. Department of Oral and Maxillofacial Surgery, Shandong Stomatology Hospital, Shandong University, Jinan 250012,
Shandong., China

[ Abstract | Objective  To investigate the origin and protein structures of vertebrate interleukin-17 (I1-17) genes via
phylogenetic and bioinformatic approaches. Methods All the known I1.-17 protein sequences of human, zebrafish and amphioxus were
retrieved from the National Center for Biotechnology Information (NCBD and Joint Genome Institute (JGI) databases. Also, partial 11.-
17 sequences from seven other model organisms were collected from several specific databases. MEGA software package was used to
reconstruct a phylogenetic tree for these sequences and MODELLER software was used to predict 1L.-17 three-dimensional models of
zebrafish, amphioxus, ciona and caenorhabditis, and these models were then compared with the known crystal structure of human IL-
17F. Results Although all the IL-17 protein sequences contained four conservative cysteine residues that may be involved in the
formation of a typical cysteine knot. amphioxus II.-17 revealed two different distribution patterns, with one similar to that of vertebrates
and one unique to amphioxus. Phylogenetic analysis and cysteine analysis showed that amphioxus genome had no ortholog of vertebrate
I1-17 genes, but urochordate ciona genome had it. The structural comparison result of our three-dimensional models supported the
phylogenetic tree. Conclusion Amphioxus I1.-17 might be the divergent point in the I1.-17 evolution. The ortholog of vertebrate I1-17

genes might first appear in urochordates.
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Tab 1 Name, species and database ID of the sequences used to construct the phylogenetic tree

Invertebrate Vertebrate
Name Species Database 1D Name Species Database 1D

1L-17B1 Ciona 296822 IL-17A Homo NP_002181. 1

1L-17B2 Ciona 204641 1L-17B Homo CAG33473.1

1L-17D Ciona 281829 1L-17C Homo AAQ88835.1

1L-17B1 Strongylocentrotus SPU_030184 1L-17D Homo AAQ89471. 1

11.-17B2 Strongylocentrotus SPU_030185 1L-17E Homo AAQ89484. 1

1L-17B3 Strongylocentrotus SPU_030186 1L-17F Homo NP_443104.1

1L-17D1 Strong ylocentrotus SPU_022838 IL-17A/F1 A Gallus NP_989791.1

11.-17D2 Strongylocentrotus SPU_005983 IL-17A/F2 F Gallus XP_426223.2

1L-17D3 Strongylocentrotus SPU_012844 1L-17B Gallus ENSGALP 00000034037

1L.-17D4 Strongylocentrotus SPU_012845 1L-17D Gallus NP_001103531.1

1L-17D5 Strong ylocentrotus SPU_019349 1L-17A/F1 A P Xenopus 146326

11.-17D6 Strongylocentrotus SPU_019350 1L-17A/F2 A Xenopus 464096

1L.-17D7 Strongylocentrotus SPU_019351 1L-17A/F3 F P Xenopus 146322

1L-17D8 Strongylocentrotus SPU_030199 1L-17A/F4 A Xenopus 321802

1L-17D9 Strongylocentrotus SPU_030200 1L-17B Xenopus 300117

1L-17D10 Strongylocentrotus SPU_030196 1L-17C Xenopus 187452

1L-17E1 Strongylocentrotus SPU_027904 1L-17D Xenopus 175542

1L-17E2 Strongylocentrotus SPU_030188 1L-17A/F1 A Danio NP_001018623. 1

1L-17E3 Strongylocentrotus SPU_030190 1L-17A/F2 A Danio NP_001018634. 1

1L-17E4 Strongylocentrotus SPU_030191 1L-17A/F3 F Danio NP_001018626. 1

1L.-17E5 Strongylocentrotus SPU_030192 11.-17C Danio NP_001018624. 1

1L-17E6 Strongylocentrotus SPU_030193 1L-17D Danio NP_001018625. 1

1L-17E7 Strongylocentrotus SPU_030198 IL-17A/F1 F Takifugu 717259

I1L-17E8 Strongylocentrotus SPU_030204 1L-17A/F2 A Takifugu 578869

IL-171 Caenorhabditis F25D1. 3 1L-17C Takifugu 717310

1L-172 Caenorhabditis C44B12. 6 IL-17D P Takifugu 568639

11-173 Caenorhabditis T22H6. 1 IL-17A/F F P Petromyzon Contigl19681. 1
1L-17B P Petromyzon Contig3524. 5
IL-17C P Petromyzon Contig6241. 1
IL-17D Petromyzon Contig2190. 2

The number that follows a gene name is the series number of the gene appearing in the species; as 1L-17A and 1L-17F have

not differentiated from each other in vertebrate species lower than Gallus (including Gallus) , they are designated together as IL.-

17A/F; the letter A or F after IL-17A/F indicates the current IL-17A/F is more like L-17A or more like IL-17F; the italic P in-

dicates the corresponding sequence contains an incomplete 1L-17 domain
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Tab 2 Seqence information of amphioxus IL-17 proteins

JGI 1D Length The most similar known sequence Full length E-value 1L-17 domain E-value
92872F1 178 S. scrofa 1L-17F 0. 006 4. 1le-11
94805F2 178 A. melanoleuca 11-17F 0. 007 3.8e-10
94820F3 157 S. scrofa IL-17F 0. 006 1. 4e-11
94821F4 255 B. taurus 1L-17F S5e-04 de-11
112862F5 172 A. melanoleuca 11-17F 0.062 2.2e-09
66165C1 152 X. tropicalis 11L-17C 0.017 1e-09
117645C2 178 X. tropicalis 1L-17C le-05 3e-16
127767C3 136 B. taurus 1L-17C 2e-15 3. 6e-29
127768C4 200 X. tropicalis 1L-17C le-14 1. 8e-32
230778C5 Partial T. guttata 11.-17C 5e-13 3.9e-30
67593D1 433 O. anatinus 1L-17D le-13 5. 9e-31
91950D2 435 O. anatinus 11.-17D 2e-13 9.5e-31
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Fig 1 Distribution patterns of cysteine in five typical species
“X” represents any amino acid; “C” represents cysteine; the
number between parentheses indicates how many amino acids

appearing; asterisk( % ) indicates “about”
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Fig 2 Phylogenetic tree of representative 11.-17 family members
The number labeled on the tree branches are bootstrap values
based on a 1 000 step evaluation. The IL.-17 names used in
Fig. 1 are bold-faced. Ho: Homo sapien; Ga: Gallus gallus ;
Xe: Xenopus laevis; Da: Danio rerio; Ta: Takifugu ru-
bripes; Ci: Ciona intestinalis; Bf: Branchiostoma floridae
SP. Strongylocentrotus purpuratus; Ce: Caenorhabditis ele-

gans; La. Lamprey (Petromyzon marinus)
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Fig 3 Structural comparison of I1-17 of Homo sapien , Danio rerio , Ciona intestinalis , Branchiostoma floridae and Caenorhabditis elegans

A Crystal structure of Homo sapien 11-17F; B Structural model of Danio rerio 11.-17A/F; C. Structural model of Ciona intestinalis
1L-17D; D. Structural model of Branchiostoma floridae 11.-17A/F; E. Structural model of Caenorhabditis elegans 11.-17A/F. The

four cysteins that form two disulphide bonds are represented by “balls and sticks”; sulpher atoms are represented by yellow balls
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Tab 3 Sequence of IL-17A/F of Danio rerio, IL-17D of Ciona intestinalis ,
IL-17A/F of Branchiostoma floridae, IL-17 of Caenorhabditis elegans

Name

Sequence

1L.-17A/F of Danio rerio

THNRSLSAWNWIPKFSPHRIPQVIFEAQCSSEYCILPTGVDKRLNSVPIYQDI

LVLKQEMERKKCFRAMFEKVIVGCTCVRAKTS

1L-17D of Ciona intestinalis

GIERSMCKWRYEDNVDPNRFPSTLKVAVKEYTGSRCRDPATGAPRADLA

CLPIDYELNVLRKNSEGEWQESYEFVTIGFTCAGSEPR

1L-17A/F of Branchiostoma floridae

RSTSPYVTELVYDNKRIPRYLPQSKCLCSGCIASSNGRETLVGKSVPLVAQ

IKVMRRNKTNSYSVVTEDVTIGCTCVL

1L-17 of Caenorhabditis elegans

KRHNVRRHVNGKWTDKHCEEPPSLKEDLATWMQISMSGQFDDTALEEW

STNGKEPEICEKSPKADGVTTIMERALCPWDSRVNYQESR EPKLIAESVCL
CRKSRGSTGAFCMPIVRKVPILRRVSCDRSTGLWNYVRSTELITVGCHSVL
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Tab 4 Model quality assessment

Human Zebrafish Ciona Amphioxus Caenorhabditis

1L-17F 1L-17A/F 1L-17D 1L-17A/F 1L-17A/F
PROCHECK 100% 100% 97% 97% 97.2%
ModFOLD P-value 3.03X10°° 2.93X1073 1.91Xx10°° 4.187X1073 4.47X1073

PROCHECK ; Percentage of most rational and allowed amino acids in the Ramachandran plot; ModFOLD P-value: P<Z0. 001
cert, P<<0.01 high, P<C0. 05 medium, P<C0.1 low, P>>0.1 poor
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