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Abstract ; Jasmonic acid as a plant hormone, which is important on pathogenic microorganisms and insect defense
response in high plant. COIl ( COR-insensitive 1) as the receptor of JA signal, plays a key role in the signal
transduction. Comparative genomic analysis was performed to investigate the original and evolutionary relationship
among COI paralogs in plants. The main results are as follows;: (1) 55 COI homologs were identified from 7
representative terrestrial species. Moreover, there were no COI homologs in aquatic algae. Phylogenetic analysis
revealed 4 well-conserved subfamilies in plants. Lineage-specific expansion and functional differentiation exists
among COI gene family. (3) Exon-intron structure analysis revealed that the gene structures of COI gene family is
diversity , which has a variable number and length of introns. (4)Gene data suggest that COI gene family is involved
in plant growth and development, and play different roles in different tissues and stress response. We provide
valuable information for investigating the COI protein family in plants.
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RFIMR (Jasmonic acid, JA) J& A4 N % ik HUE
B S I ) B RS AT VRS A KA E R
S B IR DN A RO Y
33— R YRR YR O SRFTR AR 5 ik 42
R OCHEIE D S S IR A L R JA RS
B Z A HE W ILE 25, COI/JAZ/MYC2
MPEHAF S5 F o O3S COT( COR-
insensitive 1) VE N KA G5 M2 RE A, fEH T E
FEXEE . COIl (COR-insensitivel ) SZ44% 11 7]
LI SKP1 (S-phase kinase-associated protein 1) ,CULI
(Cullinl) 1 RBX1 ( Ring-box1) £H-& 3 HIE i, SCF™"
DRGSR GRS 505 JA FS0 . Xie 5
MAFIIF 14385 %) Coll SEP, FFUER COIl J& F-box
BEFRZ ALY, CON I RE R HHES I JA {5
ST )G, Sheard 578 T COIL 5 JAZ M
BRI, I BAEE T Coll 8 M Y ALk 45
32455 TIRT(AE KR Z ) 45 AR ML, FEH N 3
A —AZIRBER F-box Z5HG3, 7T LU SKP1 B 145 &
JERL SCF" Z45W,C Ui ks LRRs S5k, nl 4 SR
U117/ R

FUa, SRR I AtCOLT S 128 AR AL
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1.1 COI RiERIFEEFRMEE

% HMMsearch F1 BLAST W46 2% 5 15 %o A
Y1 COl R RIEFEF 17K R . (1) HMMsearch £
AT 5%, M EARE ACOI 2 L1 51
#EAT BLASTp # R PLAZA %4 e, Hovk, # H
HMMER v3.0"*" % {449, # hmmbuild 72 ¢ # 57 COI
B FIGEARSF 4519 3587 %) HMMprofile ; £ &, 1] FH
hmmsearch 72 F7EBRIANSECT AT A M AR AR E M
BAIGERRZR, (2) A HL BLAST Ko R 7k F . LU
IR IF 19 ALCOT1 & 5 1R JF 31 A #0541, A
BioEdit v7.0 %k H i BLASTp 2 543 B R A b
FOBREIE & 15 AR AR TTA E A
FEF, PEULE 1) 5 IR A4 KGR NCBI $idi 3 (1 .
B 8325 ( Chlorophyta) (Z1.35:25 ( Rhodophytes ) it i
2 ( Bacillariophytes ) . JK M2 ( Glaucophytes ) VA S48
WS ( Phaeophytes ) SEAR W2 ), (3) A H
SMART %4 ') %} HMMsearch 1 BLASTp 2% fit
HAFIY COT [l P Ak 1k 25 1 EA T 25 ¥ 3o T, I T 28
feide 2 4 i it 107 35 5L 371 Rl CDS P 81t 47 366 PR 285
FoAT

F 1 AFEEYIT CON FIEHEH B AR A
Table 1 The COI gene family in different plants and the related information
Wy b BB/ HAFAS B R i 44 BRI
Bryophytes
Physcomitrella patens Ppls277 20V6.1 PpCOI1 592
Ppls211 131V6.1 PpCOI2 593
Ppls24 60V6.1 PpCOI3 584
Ppls140 66V6.1 PpCOI4 615
Ppls187 72V6.1 PpCOI5 667
Pp1s49 196V6.1 PpCOI6 693
Pplsl2 347V6.1 PpCOI7 693
Ppls3 119V6.1 PpCOI8 626
Pplsd44 198V6.1 PpCOI9 570
Ppl1s196 87V6.1 PpCOI10 567
Pplsl6 2V6.1 PpCOI11 571
Ppls137 148V6.1 PpCOI12 570
Lycophytes
Selaginella moellendorffii e gwl.0.2057.1 SmCOIll 565
estExt GenewiselPlus.C 00049 SmCOI2 616
gwl.87.87.1 SmCOI3 553
e gwl.6.198.1 SmCOH4 572
estExtGenewisel Plus.C130236 SmCOI5 600
estExt GenewiselPlus.C 70352 SmCOI6 590
e gwl.30.323.1 SmCOI7 509
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Gymnosperms
Picea sitchensis ABR17804.1 PsCOI1 603
ADE76203.1 PsCOI2 570
Monocots
Oryza sativa LOC_0s01g63420.1 0sCOI1 630
LOC_0s05¢37690.1 0sCOI2 597
LOC_0s03g15880.1 0sCOI3 589
LOC_0s04¢32640. 1 0sCOI4 575
LOC_0s02¢52230.1 0sCOI5 667
LOC_0s11¢27450.1 0sCOI6 1261
LOC_0s11g31620.1 0sCOI7 568
LOC_0s03508850. 1 0sCOI8 603
LOC_0s05505800. 1 0sCOI9 594
Sorghum bicolor SB09G022040 Sbeoil 599
SB03G040150 SbCon 596
SB01G040110 SbCoI3 591
SB04G033850 SbCOH 662
SB06G014420 SbCois 574
SB05G018860 SbCOI6 578
SB01G044720 sbcor7 602
SB09G003870 SbCOIS 591
Eudicots
Arabidopsis thaliana AT2G39940.1( COI1) ALCOII 592
AT4G03190.1( AFB1) ACOR2 585
AT3G62980.1(TIR1) AtCOI3 594
ATIG12820.1 ( AFB3) ACOI4 577
AT3G26810.1 ( AFB2) ALCOIS 575
AT5G49980.1( AFBS) AtCOI6 619
AT4G24390.1( AFB4) AtCOI7 623
Populus trichocarpa POPTR_0008506460. 1 PICOII 573
POPTR_0010s20030. 1 PLCOI2 574
POPTR_0004503400. 1 PICOI3 579
POPTR_0011504200.1 PICOHM 579
POPTR_0002510310.1 PICOIS 635
POPTR_0005517580.1 PICOI6 635
POPTR_0001533030. 1 PiCOI7 571
POPTR_0020500280. 1 PICOIS 584
POPTR_0014512930.1 PLCOI9 584
POPTR_0017508860. 1 PiCOII0 571

1.2 COIERARKRAFLZBWMAIERE

FKHAEL EBL H Clustalw2 (http://www.ebi.ac.
uk/Tools/msa/clustalw2/) "' 7F 2k 1A 2 %0 F X COI
W] I8 4 H 7 90 347 77 90 b ks R e, A TE &
Ghlock " XS XSS AT 43T, I e 73 51 R ¥ X
Besie i, A PhyML3.0 %k {4, % $% Jones-Taylor-
Thornton (JTT) #%! | bootstrap %% FH 100 IREE |
Maximum Likelihood "' COI HEH X KRG K
AR
1.3 COl REEREH EMRREEESH

I 5 A 45 # & 48 ( Gene Structure Display
Server, GSDS) 7341 COI S A A1 b - N & 1)

O3AT RARBLTS B PLAZA %04 )% WGMapping T
H. (http://bioinformatics. psb. ugent. be/plaza/genoe _
mapping/index) X} COI 5 G & PR #E 47 %4 (4K 1 i
i FHAE W X B o 2 8085 )% (Plant Genome Duplication
Database ,PGDD) H' Locus-Search 7£2& T. 2 (http://
chibba.agtec.uga.edu/duplication/index/locus) X} COI
FIGIEF AT X B i i o0pr "
14 COI RIEERALAMFISRAENN

F| H Bio-Array Resource for Plant Biology ( BAR)
(http://142.150. 215.220/) ¥ ¥& )& 7 # Rice eFP
Browser' ! Fl Arabidopsis eFP Browser'*" [} 11 T. H.
XK REFHURE T COL e ik [ BEAT 73 BT, A 4R 19 A
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i 3t HMMsearch F11 BLAST #6522 25 5 & #HL, 76
PEPERY 7 Rkl ERA H— LR BT 55 4> COTs [A]HR
KN, SR, 78 2Kk 3 28 ( Chlorophytes ) | 21 ¥ 28
( Rhodophytes) . 12 ( Bacillariophytes ) . JK I3 5 2
( Glaucophytes) .8 ¥ 35 ( Phaeophytes ) 55 [R 20 rh
BIR BB COI [P LA . X R B, PR A 1 7K AE

Evolution relationship of species among plantlineages

FA Y I 4l b, Ol K o [R) 5 8 R 9 ok H B,
LI 1,

AN PRAFES R 35 BT 22 W3 (LI 2b) , 55 A il
A COLs [RIEHE PR PR SF 25 F4 3 mT 43 Sk DU A S AL
H—Fh & A MR F-box Ml LRR 45443 (ArCOI2 |
AtCOI3 1 ACOIS ) 55 —Fp S BUAL5 A JL ALY F-box
SRS (ACOI4) 55 =R AR ML AU ) LRR 25
FAII (ALCOI6) 5 565 DU Fh 25 7Y B 52 A5 L U 1 F-box 45
P 3, o %A LR LRR 45 M 3 (Acoll F
AtCOI7) ., HIICHED | COLs 2 H F 45 F sk 431k AT fig
e IOk A

Number of COI family

Oryza sativa 9 <
Manfter ’_E Sorghum bicolor 8 ] =
. Populus trichocarpa 10 5(3
Dicots Arabidopsis thaliana 7 ]
Gymnosperms i Picea sitchensis 2 %; g
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Fig. 1 the number of COI homologue genes among different plant

22 COI REEERZHL ST

TS COL Z 3 K i AL AR | A 5 )
K ZE R COl [FREE 1T 5 i R gk, AR
P COl FIGEAALM N, 0] 43R 4 SRR,
44 N Subs. I~ IV (WL 2a) o P LSS5 R A,
SmCOI7 PR~FIER 25, R B AR & TR fes, Hop
Sub.1 Fl Sub. Il I MM RE LS T H#E2 R
T KB WA COls; Sub. 11 Hr A &8k
BRAS PRI RS- AT B COls 5 1fif Sub. 1V H A2
TEBAEYIN COls, It HAE LR B i P, 51t
[, BRI 1Y PpCOLs A T HE =AM FK
Jo& Subs. I~111, H 2R, HEH COT S5 3 K AT g
I SER IR T H B R, B A R A A v R A A
P4 R HMIE R Z A COL WK T

HE— 5 20 M1 & BR, Sub. 1 3 K &1 AcCoI3 B
AtTIR] R B S B G ZIRE A, %W K% T
1 COls ST BEJE 2 54 K 25 SR 1%
PEFEA M Sub. 1 ZK % H 1) AtCOL 2R AR (S
SRR A ORGSR COLs HEH W]

AEE S SORFIIRIB AR I A . I R B M)
COI FIGAE bl A= AE ) R A 38 J5 T8 U 24 W R
TR 2 A DiRe k.

2.3 COl EEARKY G5 HLH

COI FEHED AT G (A E o 5 2R B (UL ]
3)  FER S KRS BRI R ST AR E R K
MERPREZ IS, WA H PDCC Fs FE #E17 IX Bt
HIEL TR BL( UL 3) , HEY) COT MG B R TE kAL
AR AEAE YR N X B A, Fo AR B AR )
AR A 1 R E S BRI SbCO11/SbCOI2 ;1M
T AE 0L R T R SR B R A AR AR AR 6 X IX
Bt 5 B AiCOI4/A1COIS |, AtCOI6/AiCOI7 , PiCOI3/
PiCOI4 PiCOI5/PiCOI6  PiCOIS/PiCOI9 F1 PiCOI7/
PiCOII0,

Ak 7E COl FEH G5 R Gk BRI AATE 11 %)
55 ZR AL, Horh ) S EEEAR Y /N ST i EE 4 X R
PpCOI1/PpCOI2 ., PpCOI7/PpCOI8.. PpCOI9/PpCOIl1
M PpCOII0/PpCOII2 , FRFFE YL B 1 X AP
SmCOI3/SmCOI4 5 M AEY W F I BRI 6
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MHETF, 2005 59.6% ,15 4~ COIs FER & 3 N
B, 405 28.8% ,4 4 COLs LN &H 4 NN T,
A5 7.7%,2 4 COls B EH S MNE T, 44
3.8% (LI 2¢) s NN & FRIE R, Kk
BN & TAUH 47 bp(SmCOI7 B =AD& 1) , 1
BEKMNETA 3236 bp(0sCOI9 FEH B —P N
TF) . WEFEHEAKE NN, COl Kk AL
PLLE 0 1) 10 ek B b mT BB & 2B 9 7 1 3 A ik
Ko RN, BT HF Y =42 (Picea sitchensis ) FE A
2H ¥ AR SE LN T, ik PsCOLs BLPR 45 0 R RER E .

Exon-intron structure

(c) COLFIREKNINE F-H& T4

E2 #Y COlZEERRRFAERR RTFEMERERLEN
Fig. 2 Phylogenetic relationship, domain organization and exon-intron structure of COI genes in plants
T BPEOr HERFRAN B 7, AR 7 805 0, 1 Al 2 0 RR N & T IOARAL,
s T UL F R (hitp : // swxxx. alljournals.en/ch/index.aspx ) (2016 4E2f 3 ] doi:10.3969/].issn.1672-5565.2016.03.04) ,

T R, & SEEAEY) /N ST BiEE PpCOLs
TAH2~S ANE T R YILE B A SmCOls %
A 2~3PMWNEF, LA YIKFE 0sCOLs Fl e 5
ShCOIs & A 2 ~4 DN+, A+ M8 P U/ o
ACOIs FIE R4 PiCOLs & H 2~3 NN E T, 1M
COl FGEFHHF PN EFREEL 2 A3 N E, 4
07 88%., 56 ARG KL, B EEAEYI Y PpCOI4

1 PpCOI6 ¥ EAH 5 NN E T, HAL TR 1T

Ui, HUCEER, COT 5 N SR A b AR A ) & A 4

[FIRFATRERAE TS T AR,

2.5 COI ERXEARL BHEFIESRIZERIH
T W COL BRI F ey A E K R B i

A REAFTERI D RE A AL I 42, FRATTX 400 R I FH K A 2

RIES 3R K8 8 500 AT WSCER A B, A B AR 3R



553

Boe &, 45 RAMRIE 53244 COT 85 F ZW ) 731 HEAL -5 5 Rk e

151

B IR ST 7 A AtCOIs TEAN[RIZHZL 88 B A %
K AHRRBEAEZES (WA 4), Hf acon i
FAERE 12 BIAEh py 220k = W) & 1 A K %
BB ALCOI6 FE25 M RIE R T 12 W0 2 i i 3Rk
2 T A S 015 AcCOI3 TE TR TR
iR, ANFEMEE AT BRI ACOls FE K
RS RUAAEZER, BRIy, R E T
(WL 5a~b) AR IT 42 H AcCOI7 33k & A fr b
P8, A 6 > AtCOLs Rk IR IMN T M ; 7E UM

TR R Accorn FIh EE AL 6 4> AiCOls Fik
RN TR, FEEHRPET (WK 5c~d)  #mIT
LZEH AlCOI2  AtCOI4 F AtCOIS 323540 g F ¥
AtCOI3 AtCOI6 Tl AtCOI7 FFL Ny F 3V ; 1 78 48 5 5%
BT Acoi3 Fika LiH, HAh 6 4~ 6 4~ ACOIs
FKREHHA TR, ZETEWHEET (WLE Se~f) 1
FEIT COIs 4l ZF A v A FLE — 3%, Horp AeColl |
AtCOI2 F1 AtCOI4 ik W . T 9, AtCOI3  AtCOI5 |
AtCOI6 F1 AtCOI7 FIR K FH.,

Chr4 chri1  Chr1o

Chr1 Chr3 Chr2 Chr4 Chrs Chr1 Chrs Chr2
FAtCOI2 |-RCcoI3
A 14
HAICOI4 H 5
“Latcois PICOI6

2

Latcoi7

[raeor " Chr8 Chri4  Chr20
U - ", Lpvcorr M [ EPICOIB
“—H--AtCOI6 it ;
Latcois “st-picoito
rPtCcoI9
U U .
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rsbcorz ~sbcot7 Y
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Fig. 3 Chromosomal locations and intra-specie segmental duplications of COI family genes in monocots and eudicots
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Fig. 4 The expression profiles COI family genes among different organs in Arabidosis
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Fig. 5 The expression profiles of COI family genes among different stress in Arabidosis
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Fig. 6 The expression profiles COI family genes among different organs in rice
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Fig. 7 The expression profiles of COI family genes among different stress in rice
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