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o7 B 88 .2019-01-31 Abstract: Jasmonate ZIM-domain( JAZ) protein is

HEETE 5l LAk R 5 7 ( CARS-10-B15) s 7t an important negative regulator of jasmonic acid signaling
T B2 BB 00 1 il 3 5 S 35 TR A M pathway in plants. It plays an important role in regulating

L ( XM2017001) 3 71345 W 15 K 22 B 5 26 B 97 3 B ( KY- plant development, vegetative growth, senescence, salt re-
CX17-1620) ; TT.I048 BT §2 24 %2 470 H (]S-2014-120) sistance, drought resistance and disease resistance. In or-
TEE N AHAF(1983-) , 2, WU SHt A 18-+ 0758 A4, B BREF 5 der to analyze the biological information of several JAZI
O, FENF Y 2= DF 5, (E-mail ) njnd831215 @ gene and predict its function, JAZ1 amino acid sequences
126.com of eight plants were collected from NCBI database, a series

BRAEE : SR, (E-mail) daifuma@ 163.com of bioinformatics analysis softwares were used for predic-
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tion and analysis of the JAZ1 amino acid composition and physicochemical properties, hydrophobicity, protein phosphoryla-
tion sites, transmembrane domain and signal peptide, protein subcellular localization and functional domains. Multiple se-
quences alignment and phylogenetic tree construction were carried out to analyze the genetic relationship among the JAZ1
proteins from eight plants. The results showed that the number of amino acid residues of JAZ1 proteins in eight plants ranged
from 180 to 294, the molecular weight ranged from 19 815 670 to 31 550 050, and the theoretical isoelectric points were
alkaline isoelectric point. The main amino acids of JAZ1 protein were serine, proline, lysine and threonine. Stability predic-
tion results showed that the JAZ1 proteins were unstable protein. Results from the eight plants of phosphorylation sites pre-
diction analysis showed that the main phosphorylation site of JAZ1 proteins from the eight plants were serine, followed by
threonine. Hydrophobicity-hydrophilicity prediction result indicated that all the JAZ1 proteins from the eight plants were hy-
drophilic proteins. Signal peptide and transmembrane domain prediction results showed that these proteins were non secreto-
ry proteins without signal peptide and no obvious transmembrane domain was detected. Random coil was the most important
element in JAZ1 secondary structure, followed by a-helix and extended chain. Subcellular localization prediction results
showed that JAZ1 proteins were mainly localized in the nucleus. Functional domain prediction results showed that the JAZ1
proteins from the eight plants contained two typical functional domains of the JAZ protein family, TIFY and CCT_2. Multi-
ple alignment of amino acid sequences and phylogenetic tree analysis results showed that IbJAZ1 had the highest genetic re-

lationship with CrJAZ1. This study could provide a theoretical basis for functional study of IbJAZI and directional improve-

ment of sweetpotato.
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HE BN, hEH SRR EZE] T
FRM, (EJE H S SR | H W 4P 5
IATUASARFT A T 0 H S AR = G o,
AT H= W2 R 1) el R H S R R B
FE T SERH (PR R ) R R R sk R
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O3HT, R JAZT BT RE TR B HL R 4R v
AP lia AR A P an 25 B ARE

1 MRS
1.1 JAZI BEEWEEF
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APA19301. 1; J+ £ ( Salvia miltiorrhiza ) , % 5 5 .
AGC73980. 1; 40 %L ( Nicotiana tabacum) , & 5 5.
BAG68655.1; KFH A ( Catharanthus roseus) , 5535
ACM89457.1; Vb %5 % ( Vitis rupestris ) , & 5% 5.
AEP60132.1; % #ifi ( Solanum lycopersicum) , %% 5% 5 .
NP _001234883.1; BF ZX % ( Camellia sinensis) , & 5%
5 AQA29554.1 ; #ARGIF (Arabidopsis thaliana) , & 5%
5 :NP_564075.1,
1.2 XA E

FIH ProtParam 4341 JAZ1 4G Y 2 3 R 4 A
FAXT 43 F 5 | 45 L 55 B AR BT, SR ] NetPhos
3. 1server #EAT JAZ1 1 IR Ak A7 5 F00IU, >R H]
Protscale #17 JAZ1 8 i 7K 1P B 2% 7K P 1500 1 5
B, R SOPMA #EAT JAZI 28 (4 e 45 H T, R
JH TMHMM X JAZ1 25 25 5 45 F Seat A 100 A1 o
Br, JAZL HE PS5 KBTI R H Signal3.0 #4F BEAT
G307, K] WoLF PROST #EAT JAZ1 3 11 3 40 Jfd 7
PN AN 434, SR SMART K NCBI 7646317
JAZ1 ZE A PRSF S5 R S T R0 3 A | S R 22 J P 47|
FEX SR A #0455 B4 5K 4F DNAMANG.0 #17, 5R
MEGAG6.0 AR R A A i JAZ1 A RSk
AR, A [ 5 AR 1 o ol 51 =22 () Y R AR DG &R, Horp
Bootstrap {E A1 000,

2 R 550

2.1 8HiEY JAZI ERMNSERAMKRELER
bbby
il 1 7 28 B Physicochemical Property Prot-

®1 8 TEY JAZI EEEUMERMTIN S

Param /3-HT H 3 M0 P15 KEL DA T,
PR T 55 8 P EY) T JAZ1 3R 2 Fh R ik
S ST Ao T SRR A A
LRI G B DL JAZL B RS OE R SE K
PR, G R NER 1 s, 8 B JAZ1 & F Y 2 B TR ik 5
HHA T 180 ~ 294, FIX} 43 F &= A F19 815 670 ~
31 550 050, 8 FhZHiR JAZ1 & (A FRIE 45 f 34 R i
PESFRL R o i SRR S L e o A AR B
HEJAZI A& R AR 2 AW = R A
HE IR, H ] 2 K 14. 5% 8. 3% F1 7.9% ; F+ &
JAZ1 A A e R O Il R | 52 2R U
2, A3 3R 11, 1% 9. 4% F1 8. 3% ; JHHE JAZ1
H i o i B SRR N 22 B R T R RN R A e | L
Fe5153- 531 4 10. 9% 9. 6% H1 8. 4% ; K AL JAZ1 &
I & i AR 22 R I R TN 2R, H L ]
3R 10.1% 9. 7% 1 9. 3% ; Vb % JAZ1 5 &
TR E LR R 22 E R DN AR A R, H A5 43 5]
H12.3% 9. 3% F1 8. 6% ; T i JAZ1 & mE
LR N 22 SR R AN 5 =, L H A9 oy S Sy
11. 5% .10. 7% 8. 7% ; BFF 250 JAZ1 B M & A
LR N 22 SR | I 2 R AN 5 R, L H A9 4y Sy
17.3% .7. 8% F1 7. 8% ; $U I T JAZ1 T i % = &
LR h 22 SR | 75 2 R A0 = R, L He A9 oy 5 Sy
13.8%.9. 1% 1 7.5%, SRR E,8 Fi S Y
JAZ1 BRI BB AL o 2 AR A TR | = R
T R, e /e Mk I 4 A7 25 SR R 8 R 3k
JAZ1 T AN AER S R AR,

Table 1 Prediction and analysis of physical and chemical properties of JAZ1 protein in eight plants

JAZ1 HIER ARXF iR Y N KM
N - o P =N 2 K H P ¥
Ko FRILE s an ey FREEM IS EHE BT
H 228 25 095 560 9.73 2R 14.5% JHERR 8.3% AR 7.9% 54.19 -0.576
PR 180 19 815 670 9.14 IR 11.1% SEERR 9.4% AR 8.3% 43.31 -0.575
S B 239 26 616 090 9.41 228 R 10.9% FHER 9.6% KA 8.4% 44.83 -0.628
K& 257 27 660 370 8.57 25 R 10.1% JHERR 9.7% NAR 9.3% 40.83 -0.354
k] 268 28 578 540 9.86 ZH R 12.3% AR 9.3% AR 8.6% 49.31 -0.449
i 252 28 162 710 9.30 2GR 11.5% FEWR 10.7% S ERR 8.7% 46.27 -0.795
P 294 31 550 050 9.57 25 17.3% JHER 7.8% AR 7.8% 55.85 -0.399
EiVNEEpS 253 27 608 260 9.44 2R 13.8% HER 9.1% SRR 7.5% 56.99 -0.526




1024 o9 &b 2 W

2019 4F & 35 % 5 M

2.2 8 ThiEY JAZ1 B ABER L AL AT R 44T

P Threshold KT 0.5 pnife, 4k 2 Fros, Tl
SR 8 FHY JAZ1 BRI s A 25 SR 3k
W, (R LAY JAZL B AR IL 7 s B i &2
(22 R, LR N EIR , WA H 2 K AL i
P 1A 34 L ASBERRAGA SRR TR

F2 HEZSSHEY JAZI EABBRLERCATNER
Table 2 Prediction of phosphorylation sites of JAZ1 protein from

eight plants including sweetpotato

JAZ1 8 AR A7 5 B

JAZ1 KR
22 51R TR KR

e 23 6 1
VEE 9 3 0
T 19 5 0
KL 19 7 3
k] 25 9 0
L] 24 10 1
SRS 36 11 0
IFFT 25 11 0

2.3 8 FIEY JAZ1 & B RIE /K 1/ 35 K M T A
ST

JAZ1 FE HBK M/ oK PE T 45 R an &l 1 i
7N, H 2 JAZ1 B IbJAZ1 ZKEE S 83 i & & R
(E) /MEHA%, A-2.567, 35K PEBe5i ;55 108 47 H
HIR(G) /MERE, N 1. 622, B K Ve R ; Mksk
A ,IAZ1 H| A FKESLTR A H KT 5K 2 3 R 4L
H, Btk #EM JAZ1 85 A SRk s E i, H 7
FPAE ) JAZ1 25 R B K PR/ 25 K M 43 B 435 SR 1)
IbJAZII B KL/ 2K PRI, AR E 8 Fl S A
Y1 JAZ1 B R K IR R H R T 5K L 1R,
PR HE I AT 138 R SRk MR T
2.4 8 FiEY JAZ1 EAESIKAFM S

S KT A AN 2 R 45 SR W IbJAZ1
A 7 Fh S8 JAZ1 B A AR W
KIAREESIR,
2.5 S FhiEY JAZ1 B A EEEHEFNA ST

XF 8 FhAEA) JAZ1 i [ 1) 5 Bt R JaadE A T T
SELNE 3 R AR RIS JAZ1 AR S 1) 5
P s Fofl LR R B TAZ1 5 1 B 55 44 gl 790 0 4%
SE[A) IbJAZL, ¥ A BRBH S 1% 5 RS 2 Ay

HE

_3:0 ! ! ! ! J
0 50.0 100.0 150.0 200.0 250.0

(A

E1 HE JAZ1 EAFEKE/BKERR
Fig.1  Hydrophilicity/hydrophobicity prediction of IbJAZ1

protein

1.0r
0.8
0.6F
R 04f

0.2+

0 It — ]

EVSDYGRF SGQRSNFSHTCNRLSQYLKENGS FGDLSLGLSRNFVPSGNPRPTMDLL PMI EKSGONS

1 1 ) 1 1 T 1 J
0 100 200 30.0 40.0 50.0 60.0 70.0
(DAL

S score; — Y score

-0.2

C score;

B2 HEJAZI EARFSKEN
Fig.2 Signal peptide prediction of IbJAZ1 protein
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Fig.3 Transmembrane region prediction of IbJAZ1 protein

2.6 8TIEY JAZ1 EEHN_REMEETHESE
T

SPH 2 PFS WSS 8 Y JAZ1I B IR
FERR AT R EER TN, 40k 3 PN, 8 AR
JAZ1 B S50 F BT IR ih, T
e Ak 45. 18% ~59. 52% ; HAR N o-825E (18. 33% ~
30. 04% ) ; SEAEE & /N, R 10. 82% ~19. 74% ;8-
M SRR, R 5. 44%~10.09%
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2.7 8 FhiEY JAZ1 F AL A E LT AR 43 47

XT 8 FPAE Y JAZ1 H 3R T AR 5O 44 A E £
T, T AR5 UL 4, 1AL HEMIBR T 1S JAZ1 R
FI AT B8 2 A7 T 40 M ot A, H 25 00 R A5 A 7 Fp
JAZ1 B e T An Az 4 v] BEME R, AR T RE R 1
AN AT L TIRE

*3 HEESSHMEYWIAZl EE_REMRETHEETN
Table 3 Secondary structure and component content prediction of

JAZ]1 protein from eight plants including sweetpotato

JAZIRIR o-M85E (%) FEMPBE(%) B-Fefi(%) T (%)

E 25.00 19.74 10.09 45.18
= 18.33 16.11 7.22 58.33
JEED 29.71 16.74 5.44 48.12
K& 25.29 18.68 9.34 46.69
W% 28.73 10.82 8.58 51.87
Al 19.05 16.27 5.16 59.52
L Sl 20.75 19.39 5.78 54.08
PIFIT 30.04 11.46 6.72 51.78

R4 HEBZ s wiEW JAZ1 AT HARE TN

2.8 JAZ1 EH IhEe G A1E R TN A 43 AR

X JAZ1 R DI Re 25 A Bl a4 2E, HE A
B PFS S R JAZ1 A S A IAZ AR E
HARIAY TIFY F CCT_2 2 M Ihegstass (1 4) , Hi
H2 JAZ1 B[ TIFY F CCT_2 Z5 5 B T2
JIk%%E 97 ~ 129 i Fl 169 ~ 193 fii; F+ 3 JAZ1I E A
TIFY F1 CCT_2 &5 3k 43 5 F £ IKEE 79 ~ 106 1if
1130~ 154 o7 ; JH B JAZ1 514 TIFY F1 CCT_2 4544
W T 2 IKEE 95~ 127 i A1 181 ~205 i ; K5
£ JAZ1 M TIFY F1 CCT_2 &5 3843 5 47 T £ Jik
HE 104~ 137 L H1 192 ~ 216 7 ; Y #i 45 JAZ1 BB A
TIFY F1 CCT_2 Z5F 553 5 f T 2 K5 132~ 165 fif
F1 217 ~241 i1 ; T hh JAZ1 F5 1 TIFY A1 CCT_2 2544
Ay T 22 IREE 117 ~ 150 (711 198 ~222 £ ; B 4%
R JAZ1 B 1 TIFY F1 CCT_2 2595843 B T 2 Bk
B 120~ 153 3 1 238 ~ 262 i ; UG I+ JAZ1 A
TIFY F1 CCT_2 S5k38 53 A F 2 ikdE 121 ~ 154 {if
F1202~226 i, FH I, FRATHEM X 8 Fi JAZ1 H
AR HA B AR DI RE

Table 4 Subcellular localization prediction of JAZ1 protein from eight plants including sweetpotato

A 1A IR 020 5E o

JAZ1 S
A1 A% 405 LR3I Y IALN 21 it A0 _#% A%

Ha 13.0 - - - 1.0 - -
Fh5 2.0 7.0 1.0 3.0 - - -
I 12.5 - - - - 7.5 -
KA 7.0 - 2.0 3.0 2.0 - 2.0
W 9.0 - 2.0 2.0 - - 6.0
i 12.0 - - 1.0 - - -
HFZER) 8.5 - 2.0 2.0 - 5.0 -
PUREIF 10.0 - 3.0 - - - -

1 25 50 75 100 125 150 175 200 225

tify superfamily

E 4 HEIJAZI EESEEFFIThRE R

©lony) superfamilJ

Fig.4 Functional domain prediction of amino acid sequence of JAZ1 protein in sweetpotato
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SPPE, B 45 SRR X FTRE S DELLA 2 A BAEH
2B TIFY F CCT_2 2 A28 M 38 1 45 57 1 AR
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5, MR GIAR N 6 fros, Hop 5
P12 ol MR AR AL 5 DRy —HE, R IT

SFHAL 3 DR, RGBT R R H
HSREMRGRRRIE,

IbJAZ1 BES.v RESE.Q ENeSHeb s .HELsR. gvESENE. ... .. REBMIJRIEMIERSGON . . .. ... .. SVHKEMNEE: 81
SmMJAZ] EVEHS . XBEERFHE . G gu¥e TEIEle WA Kle NE[eGM T . INLNE . MGPETFXG. . .. ... . u:‘_f’ 70
NtJAZ1 B . TvrsexrvSE . Qri e chlens Sele FiA: < e S NG T YR . JEPTENG. . . . MR § RNSQR: 87
CrJAZ1 2B 1eerz SAVE 5 LIl ReE eSHeD S  WELNR . NGEENGVE . . . . . . KM EE s JKENK] 89
SIJAZ1 S . M Sle RV TE . QX IR CENe NL I8 FRy X e S Ve DM NG T YR T TIHE STESQQTATT T T TRAMMpRS 98
IbJAZ1 EESTRRMDTEV k292 O d SSNGGTTSVAPXLPESS 166
SmJAZI B oo dion - g IRRTSYE . ..o TR s B2y 120
NtIAZ1 N capderaars ISTZESE ) I TKKTNNXQNLASNIFSYP. .ld‘JNNQngES:gTTN(!SQELRTRT.HVP 171
CrJAZ1 AGEYIIPDISV%Sg ...... ) ( EXBE: ’Es.NGSPLNEIPKPAESAIGLVIppppApszpsnstchcENWs 182
SIJAZ1 FL. . FSREQSTHYTESHXPDQBE K peeR ey 11y RS E TR L 2iSELe DR PTNNFTYP. .MIKNQKTHCQSGVSEGNRKLIQELPRLS |88
IbJAZ1 1 v SKER P M SSPRAGSSSQVEESRAEMEIEAHEPVR . . . L IEH. . . 228
SmJAZI1 TTGTHR . .OASKER. ... . VKBEP. . .OMEMeSQY¥P.L...QIQRH. . 180
NtJAZ1 E .Elm'«n..r KNEEN %%Mivpv...xrgcn. 239
Cr]JAZ1 R . [OMMNNYSSRARRASDGKGTRMGHECQEPANGTPSIEIGEP 256
SIJAZ1 TSTELR. [SISNNK. . ..KSKNEDNKAMGIIEAQEY . . . . .KTEQYE . 252
B s HELSSHMEY IJAZI ZEASERFTIEY
Fig.5 Amino acid sequence alignment of JAZ1 protein from eight plants including sweetpotato
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Fig.6  Phylogenetic tree analysis of JAZ1 protein from eight

plants including stweetpotato
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