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Abstract: Objective To clone the full-length cDNA of jasmonate-zim-domain protein (JAZ) gene in Aquilaria sinensis to provide the
basic information for further study on gene function in sesquiterpenes biosynthesis pathway. Methods With the total RNA as template,
the full-length cDNA of JAZ in A. sinensis was cloned through rapid amplification of cDNA ends (RACE) technique and reverse
transcription PCR (qQRT-PCR) method. The bioinformatics of the JAZ gene was analyzed as well. The expression of this gene was detected
by qRT-PCR method with MeJA and mechanical wounding treatment in A. sinensis callus. Results The full-length cDNA (1 507 bp) of
JAZ gene was named AsJAZ1; GenBank registration number was KP677281. AsJAZ1 was obtained with an open reading frame (ORF) of
990 bp and encoding 330 amino acids. The relative molecular mass of AsJAZ1 calculated was 34 280, and the isoelecric point was 6.89.
Real time PCR results indicated that both MeJA treatment and mechanical wounding could stimulate the increase of mRNA expression of
AsJAZ1; There was a sharp rise at 0.5 h with about 27 times higher than the control (without MeJA treatment) with MeJA treatment, then
dropped significantly. In mechanical wounding treatment, the highest peak presented in 2 h about 17 times compared to the control, then
dropped significantly too. The expression of AsJAZ1 gene returned to be normal in 24 h. Conclusion We have obtained the full-length
cDNA sequence of AsJAZ1 gene firstly, which was extremely sensitive to wounding and responded to the early damage.
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HIARTE Aquilaria sinensis (Lour.) Gilg XFK 1371
A, S IRE A4 505 B MDA I e — I S A
YkIE", BEERIE B . TIEWE. &,
PEROE, HAATAUERE. A b iSRG SR D)
A, AR Rl 5 59 S R 24 HI A,
HREEZREE T A A&, A&
7= A AR A R R AR E B A S S =4 T
(A 2 32 BE2H 43 o A5 s R AN O 2 BE R 2T AR
PR, IENMTEZ, TR RER BRA
TIERIE TR EZR KA, HmsERl, KM
DL AL T ™ A RCR DB . BRIk, & Ak
HEFEN R, B UTE YRR AL E R E
ROREE,; WME NI — L FEHREITRE T
FEEBFNHIF RS, BES NI, WESEE
AL R AT BIIR B b

ROAAEFE R, SRATIR (JA) EiFFHEARE
ZEFME P EEA G, JA BRAMES
VUG 05 A A R e 5 0 71 K FTR
KW JAs) REVA—FEENEEER, 2
B 5 FERATKE RIS RN EEE ST, WK
T JA AR IR S ST 5 BB 180 R 5t = A AR
£ 15 4 57 AR R 1 AT R U, JAZ (jasmonate
ZIM-domain, JAZ) [ (JAZs) 2T JA N&
()RR o AE AR 52 3 Hh G aa sy, A A Y
JA SERBIK, JAZs FHIIAHN BB+, W
MYC2., MYC3. MYC4 S5HE M, M JA iR
FERBEANH], AREE 3N JA B TiEE; Y2 4R
e, AR JA R N, JAZs [HiE & A
#% COI1 (coronatine-insensitive protein 1) Z5& I
i3t SCFCOI1/26S & H A, 207 FAAE R,
DR ORI, TS BhAH L JA B2 5 BT )
B TA B R EN RIS, TAZs s S %5,
TR A0 1) 2 S DAL - 095 5 3P e A R Y ) AR FH
G REV R = A2 1 T AR FU) JA L RN 3 A B 145
F17-19]

AL ERWETE T AR JAZ1 (ASJIAZL)
BE K cDNA 4K 1) ve i e R840 #r, it — 2wt
F ASJIAZ1 HHEMIEE LR JA 5 SEDIE G
s T B B AE F L) B35 e Rl . w7 BA B AR
B0, JA M5 52T AsMYC2 #5572
BUWEMGENEG R ZLERE T, R
ASJAZ1 HE 5 AsMYC2 # 5 K ¥ 2 [8] i A0 FLAE
F R 4 U0 A A5 2w ARV & AL 2 R — 2

Biff 58 1 2 p
1 5
1.1 #

FE i Ry H ] B 22 27 Bt AL 3 i A 12 27 B 245
Y ST S ARE 4 FAE AREFEZF I,
AR HEAR—Z, i E R A HEY)
WEFC AT B AT 5C R 8 N B KR E Aquilaria
sinensis (Lour.) Gilg Ff44.

1.2 X5

TS RNA $2 G F&. DNA Bilg i &R
FICR R & TOP10 KA AF B 1 Ak I8 52 45 40
o [ # AR pGM-T. pZeroBack/blunt &1 3t i 2 1k
A EE T RIRAEMFHE A BR A A GoldenTaq
DNA &M A b 5z FEiE R A R 2
SMARTerTM RACE c¢DNA Amplification Kit
(Clontech), 1 X SYBR Premix ! RNase-free DNase
I g HA TaKaRa A Al J #5807 &9 H
Thermo Fisher Scientific /A &) ; 4l & 5 b £ B
A& A T B LR AR AR, H
R 38 A = o dr 4. A 5 T 51 S R &
FEYIN P A A TR (Rl B ERA
] 58 o
2 Bk
2.1 FFEEHES (MeJA) ALIE

BAEK R HER - EAREEMHHLN,
B 54 100 pmol/L MeJA ) MS [E 44k 753
25 CHE¥EFE, 7 DAFEBEIE (0. 0.5, 2. 4. 8.
12, 24 b BUFE, 730l dE 3 MEYFES. LA
— AR — B AR B R R A R B AN
MeJA ) MS R 973k rh 25 CHEES %, 20 B £E M [l
[ BCHURE, w3 MEE, fEAXNT.

22 W frERE

BAEK R HEAR—HMAREEMHLALN, &
ERSTEEE, BT 25 CHRE9E, 7 MASHR
B (0. 0.5, 2. 4. 8. 12, 24 h) HUFE, 2>k
BI3IMNMEY RS AR E A K SO
FIAARETOGHLR, 25 CREREIR, [FRER 8 B
Fe, o alE 3 MM ES . A IR S
Y8 WA ER G, —80 CUKM{RF&H.

2.3 2 RNA HJ$ZEUFN cDNA &Rk

F4 MeJA fL2EA0EE L HUBRAR 9 I IR & @
MM B AR LB R AR T A H LM R E
TWRAETHE, WERRAERE i) ARA
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A RS RNA U & U U 3R BUS RNA,
FIH 1% B FEIKAS I RNA ) 56 8P A0 23 0606 B2
1T NanoDrop 2000 (Thermo Scientific A ], M)
ME RNA WK, R AARE @ HEEAH [F Y
&I BCHORE 5 R & f IR RNA, A A
SMARTerTM RACE c¢DNA Amplification Kit
(Clontech A &) iR & A 5°- #13°-RACE cDNA,
S SR ) A R e o BRI & v W kAT, A
T AsJAZL FERI 2K TERE. 4 MelA fLAALEE,
BT T A 1) R B 0 25 UL RNA, F
] RevertAid First Strand ¢cDNA Synthesis Kit
(ThermoFisher Scientific 2~ F] ) ¥ 3% i ¢cDNA 2 1
B, 1A qQRT-PCR AR -
2.4 AsJAZI EEEKTE

T AARE AR FERSE] AsJIAZL FEH
[¥] UniGene /7%, i#id NCBI Blast bLx & B 1% 7
FIHAREK, EH IR TR Primer 5.0 4
M AsTAZL BRSS9, 5°- A1 37K S )4~
4 10 RF 5 M 51 ¥ JAZ-5°GSP1. JAZ-5'GSP2 .
JAZ-3°GSP1. JAZ-3°GSP2 (3¢ 1), #47 #:{ PCR
. DRI MeJA AbBEAS [0 18] B
RE B HSRFEARIUN S RNA R E

E |

HEEREREFRAEER

RACE cDNA A, Sk A PCR 2 Fr #4211
SMARTerTM RACE c¢cDNA Amplification Kit
(Clontech A ®]) A& BHEATEAE . 1%
JIE AR B Ji VKA PCR =90, VI, FHRARA H
DNA 35 I5 H e Jie [l Wik o) & i B A R B o s [l
i PCR HEI=5 pGM-T #ifkiEH:, ik
TPO10 Fitk, EEAEFTHERK LB i it
TR R, PRECR S PERR R, LW PCR ¥ A1 H
VIR J5 30 £ BE 1 v ik AR TAEW) TRE (Rl

JBE A A7 R 22 =]

W 45 R AE NCBI 2 H i T A
(http://www.ncbi.nlm.nih.gov/gorf/gorf.-html) | F4%
SERLIFF R EHE Copen reading frame, ORF), i@
J‘;i’iﬁé&‘?l%?fiétﬁ (R Do RPfEFR: Pk

PG 0.5 ul, 5X PRI 7 PCR 8 5 uL,
dNTP Mixture (2.5 mmol/L) 2 pL, JAZ-LF (10
umol/L) 1 pL, JAZ-LR (10 ymol/L) 1 pL, cDNA 1.0
uL, ddH,O 14.5 uL, #A4KZA 25 L. PCR JxNFE
J¥: 94 ‘C.5min; 94 ‘C.30s, 63 'C.30s, 72 C.
70's, 35 ME¥; 72 CHEM 5 min; 4 CLRPF. PCR
YIRS H - pZeroBack/blunt 215 5% 2 T &
BEATIERE. el WRFAR, W PCR A L.

PCR #5034

Table 1 Primers for gene cloning and real-time PCR detection

51 & CIE/EZ i SIS (5°—37)

5°-RACE ¥ 1#38|4 JAZ-5°GSP1 GGCTCGACTTTGCTAATGCTGTTTGAAG
JAZ-5°GSP2 GTTGACTGGGTTGACGCCGGCTATGGC

3’-RACE ¥ #8454y JAZ-3’GSP1 CCTGGCTGGGAATGGGGCTTCTGTCGCCAC
JAZ-3°GSP2 TTCGTGACGCGGATTGGTGGCCCTCGCTG

He A v B JAZ-LF ATGGCACTTGCAAAAGAAAGTATGAGC
JAZ-LR TCATATCGAAACACTATTAGGCACACC

W 2B S 28 i€ & PCR 514 TUA-f GCCAAGTGACACAAGCGTAGGT
TUA-r TCCTTGCCAGAAATAAGTTGCTC

ASJAZ1 BRI SEIT 50 E & PCR 514 JAZ-1f GCAGGAGCAGTGTGCGTCTT
JAZ-1r GGCTTTACTTGCGGTTTAGG

2.5 AsJAZ1 EEREME BFE S RE R HIE

5 DR 2 R i 1 %) B A Jo T R P ExPASy
Proteomics Server #& fit i) 7£ & T. B ProtParam
(http://web.expasy.org/protparam); £ [ [ 155 ik
Hl  SignalP 4.1 Server ( http://www.cbs.dtu.dk/
services/SignalP/) BEATELLTM . &5 #5454

A TMHMM Server v.2.0 Chttp://www.cbs.dtu.dk/
services/ TMHMM-2.0/) 3K il ; F]H WOLF
PSORT (http://wolfpsort.org/) 43 AT 40l Efr. F
F NCBI Conserved Domain Search Chttp://www.ncbi.
nlm.nih.gov/Structure/cdd/wrpsb.cgi ) 1 SMART
(http://smart.embl-heidelberg.de/) 73 H72& [K 4wt &5
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FEBNER ST 253 B 287 (Motif) [T 43 A
KH MEME (http://meme.nbcr.net/meme/) 1L &%
PEEAT o SRR T 51 LRI NCBI 1) i 7571
B PEEAT , i MEGA 5.05 /% NT R ikfb i,
bootstrap H I EN 1000 K.

2.6 SLRTRAEE PCR (qRT-PCR)

FIH qRT-PCR (ZE[E{AR AR iQTMS SEHY
PCR 5l 240) 775K 4 MeJA A ERF AARH:
AR F ASIAZL BRI B Rk . K
NAKZ A0 : 2X UltraSYBR TR 20 pul, 1E %6
514 (10 pmol/L, ¥ 34 H #J7 B 122 bp) %% 0.4 uL,
cDNA iR 0.8 uL, HH7KE LA 20 uL, FAS N
WREE 3ANEE. SR PCR KMNFEF: 95 C.
10 min; 95 ‘C. 15s, 60 ‘C. 1min, 40 PMEH;
qQRT-PCR ML o T & A TUA A 2P,
AN F B 1] B DR 1 3R 08 LA AN EAT MeJA b EEEY
HUMAR 1 ) A AR A A R R A Bt .
Real-time PCR X Fr /3 FIRE S C AR, R 2744 J532:
AL R AR RIS A . M Excel BAFHEATEL
PSRN R HIZ: 4], R SPSS 16.0 BT 4t
tj One-way ANOVA 75 7% 73 #t, F£H Duncan fu%:
T 2 EIR
3 ER59%

3.1 H/AEE RNA BJHZEL

&L RNA FIFRECCR PRI, B 4 pl &
RNA 7E 1%5 IR pEEER vk, 23R mE 1 Fs.
RNA HEA I B 7R Frig ) RNA FEXS 528, A 28
S\ 18 S M 5S3 %, 3 & wabthise, HILWE
2RI % HIR, Nano-Drop 2000 il %E RNA ff]
WA R, H Axo/dso HN 1.8~2.0, FfFHJE4E
SIS IR

Marker /& RNA

2000 bp—

1 000 bp
750 bp—
500 bp
250 bp
100 bp

288
188

58

1 BAEE RNA
Fig.1 Total RNA of A. sinensis

32 AsJAZ1 EFES KT E

AR5 T B S 20 P13 201 AsJAZL R
UniGene J7 51 11455 7 514, #8id RACE-PCR iR
AT 5735 7 F0 AN 3735 7 A L RE DN P 45 R S )
FEBI R BEHF 1S 3 4K cDNA #4125 1 507 bp (&
2. AEIEEKMAER, WEIHEERIINSKT
T E19, L cDNA NER, §7 38 FIARF AsJAZI
BERAKFIFNT, ST B8,
BEEIT, SRE5PHEEER

MAS B AR E AsTAZ1 JEK cDNA 7414
1, @ NCBI 2R 1it#ll . A (ORF Finding) £
LA AT, K1 — N TEEEH) ORF, K4 990
bp, M HN ASIAZL BB, 4 330 NEIER .
¥ ¥ £ 3 £ NCBI GeneBank ', 3K 1%
GenBank &3¢S KP677281, 43f PCR ¥ 175
EI) AsJAZ1 FER S X (CDS) 7 514l vk
B 3,
3.3 AsJAZ1 EERIEEBFES T
3.3.1 #EALMERi o #r AIH ExPASy Proteomics

Marker AsJAZ1

2000 bp

1507 bp
1 000 bp.

750 bp.
500 bp

250 bp
100 bp

2 AsJAZI1 EF cDNA FHIEK
Fig.2 Full-length cDNA of AsJAZ1 gene

Marker AsJAZI1

2000 bp

1 000 bp
750 bp
500 bp
250 bp
100 bp

990 bp

3 AsJAZI1 EE CDS FHlgek
Fig.3 Full-length CDS of AsJAZ1 gene
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Server He it (I TE 2L T E. PtotParam 73 T AsJAZ1 3
i AT, SRR ASJIAZL YmiS i i
H73F N Ca99oHa993N093012508042 AN 73 i &
N 34280, FFHLACH 6.89. 1ZEAMATRE RECN
4212, BTAREER: FRHSKRECN 0.788,
RIFH oK EEE

332 E9 K. B IX AV 40 Mg sE A7 T 43 A
SignalP 4.1 Server Filill4h R 27R AsJAZ1 EE AR
AWEH, ARAESIK. TRMHMM server v2.0
PSR IX T AsJAZ1 a8 A ISR I, N
MR o VAR T e o 45 SRR % e M AE
il

333 MM NCBI Conserved Domain
Search I SMART {EZL il AsTAZ1 B H I {RF 45
HIE 1A, 2 TIFY 5838 (18 4). R JAZ EATE
15 PP R I R R AL IR N, R A

MEME 7E£& Fiill 2387 7 ASsJAZ1 B H 5 HLEIT JAZ
EEFE, 12 AR REAEET (Motif), 45
7R AsTAZL SEES5WETTH JAZ3 Chl4 JAI3)
HAEMRKERF (B 5), FHX 2 MEAKIIEER
ReA — & FERE AR A -
3.4 ASIAZI SEBFIINS FRGH LS
it NCBI fE£8 T H Blast BHTHAELLXS, 45
GAERSCHRI AT ], I8 HE B4 TR ASIAZL 1E
W10 NMFr, 8 JAZ FKiRE A, 310 FidH,
HFEREMIMEATTS. [£H MEGAS.05 #H1T
FFAIRILEXS, RS IER5 M HDR LM,
HATRI M. SRWE 6 Fion, FIARE AsIAZI
HuInr JAZ3 AR N—K, WERGK R, 2
HEAMER 62%, RIX 2 ANMEAFREAEDIRE
HE AU, 1B AsTAZ] BARRIAEY) T REE
i B — A IIE .

A 1 50 100 150 200 250 300 330
! 4 4 n 4 L n 4 I " L 4 n 4 4 L 4 " L & 4 L 4 4 L " 4 J
Query seq. ooty
Specific hits tify superfamily
Superfamilies
Search for similar domain architectures) @  Refine search| @
List of domain hits .

Bl Name Accession
[T}

tify

0 100

. . - — Description o
pfam06200 fify domain; This short possible domain is found in a variety of plant transcription factors...

AdLL

200

Interval E-value
165-200 1.90e-12

|

from- e

300

A-NCBI CD-Search Tiill 5347  B-SMART Tl 534t

A-NCBI CD-Search conserved domain regions analysis B-SMART conserved domain regions analysis

4 AsJAZ1 BRI ST

Fig. 4 Conserved domain regions analysis of AsJAZI1 protein

mMotif 1 mm Motif 2mm Motif 3

Sequence E-value Block Diagram
AtJAZ2  2e-89 1 E— [ —
AtJAZ1  1.1e-83: I — —
AtJAZS5 8.7¢-83 1 - — e —
AtJIAZ6  2.1e-82 1 O ——
AtJAZ4  6.4e-47 | — —
AtJAZ9  6.4e-451 (e ——
AtJAZ12 2.6e-44 1 — —
AtJAZ11 2.5e-40 1 | — I T —
AtJAZ7  3.7e-33: — —
AtJAZ8  1.9e-31: /1 —
3.1e-30 1 [
ASJAZ1| 1.9e-271 |
AtJAZ10 2.6e-261 e |
0 50 100 150 200 250 300

Motif 1 {3 TIFY (ZIM), Motif2 i3 JAS, Motif 3 {3 EAR F&/F
Motif 1 represents TIFY (ZIM) , Motif 2 represents JAS, Motif 3 represents EAR motif

5 AsJAZ1 EESHETT JAZ EAZKKEMEF 27
Fig. 5 Conserved motifs of JAZ proteins from A. sinensis and A. thaliana identified with MEME search tool
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ASIAZ] EARFE
JAZ3 A[A] (XP 007045242.1)
JAZ9 M (ALY 25010.1)
JAZ $EHETE (XP003637666.1)
JAZ3 VW E % (AEP 60134.1)
JAZ1 JHE (AFL 46167.1)

EJAZ3 FHi (NP 001234373.1)

JAZ3 #F57F (AEE 76018.1)
—EJAZI RSk (AEC 12208.1)
JAZ1 Wik (ADU 76348.1)

0.2

6 AsJAZ1 RG iR
Fig. 6 Phylogenetic tree of AsJAZ1

3.5 AsJAZ1 ERTRIED
351  ASIAZL FEPRAENM AL F T R IE 5
qRT-PCR il 2 R0, HART @ RN
FEMHET T, AsJAZ1 BRMRIEEEZ N, 752
h I IE B I i, LS IR 17 6%, Bl f5 SCERGHE PR,
F| 24 h WEARKEIER (K7, X—2R1EKHZ
R e B A SRR, LI SRIA K2 AL
WA IR % .
352 AsJAZ1 FERAE MeJA Wit B HIZRIE D Hr
HAREEGHSZL 100 umol/L MeJA 4bH )5,
ASIAZ1 BRFRIEKPFEE LR, 4555 0.5hik
Pl s, ZNNHIRR 27 %, PSS MBI T
BEiadh, 7E 24 h AAHAWREIER (K 8). Z45
KRR, ZEEFEEmR MeJA 42, HZ MeJA
B, FEEMREELN.
4 g

EREY, BA — B A N8B A b 1) By
WAL, JIAME 5@ —&AEF EENGFIS
SETIEE. JAZ BREARGL JA G 5@

= LA &
X e

AHR ik

S0 o5 2 4 8 12 24

7 WG ERET AsJAZ1 EFHRIXIER
Fig. 7

mechanical wounding (MW)

Expression of AsJAZ1 gene in response to

25 EMeJA
20
154

10+

FHX LB

8 MeJA BB T AsJAZ1 EFEHRIEFER
Fig. 8 Expression of AsJAZ1 gene in response to MeJA

HEEWINEN T, £ JA {55 EBARN, JAZ
AR S S5 R 1 e s PR T, AT ) A g
NAHSCIE R RIE ;. MEWTEZ Rk E T AEE
EVIEER, JAESHE3), it 26 S MEN
AR 172 EALAE P TAZ $0800 R 1 A, Rt
SEET Jash JA WmBAHCEEEMRIA. HAr, Xt
T JAZs WL CAAEKFE . BRI K. #iE .
TR R P R IT . WS RERY, JAZs
PIhEEAEA R EY PRI £ RS it RE
GsIAZ2, ] B0t Al 1 o P2, ek Ag
ILRIE TIFY 11b, ATEIFERL RN, JAZs (Th
RERR T AEWIFNIAIAEAE ZE Aok, FE S5 R B2 IR D e
WARAHFE . HEF T FRIL NaJAZd F1 NaJAZh,
T 43 00 861 4 7 v AR kS TR A P
JAZ SAFRMEAERKNFE AR, AR IEAFRF )
. AL, %525 JAZs HAEMIH 7205 JAZs %
BRI Ty R ) A

KA EXMNEAAREFRERET JA F518
B —MZOIIHEE R ASJAZL. AEMER
MR, ZEERgRAD R ER T Y R A
JAZ B AR IR

VN VARE Sh R IS S ER
M, RAAAREEHHALOZAMEL, 557 T
VIBRATFH A MeJA AEEE, 734 ASTAZL FE[R] RNA #%
AP R b, ASIAZL R RIA
PIHEL ERR S, ASTAZL LN MeJA &
o P LUATLAR A% T o R 2, ELRFSRm (R R, (HAE(s
FI5F 24 h A GENS IR 21 H RIE Ko X —545
LW, ASIAZ1 HEHFETHBFSRIEER, H
J& T 5 T N R A

AR A 45 R, AsSMYC2 3% R il it JA
BREZHIFBIES WAV E K. Bk, HEN
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ASIAZ1 AT REVEN JA 55 @B I — A SR 4%
R 5 3R F AsMYC2 KA A HAEHT, 3k [l %
UURAE G A0 B O3k R R R
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