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EFHIEX

WEIEN (FHEANSHRUTENES, BRASHE, BRI, B0
FREAN G D, AR, HEFEEES/EME, RREES. 2Tk )

— ADUKIESHRAR

1. BB DURIE BT BN ABLRE T, WEESE L

WX (B Ao NFHARREEZFIEHARFEZN  FH7 %

BEFHEZFRM ZREEDE ) BRE RO BRI I 1o B fH AT

=)

L1BFRENX

FH A 2 2 [ P 77 B A SRR, KT DRI E MG S P b o —, LA
SRS A R A S, I DR RSO TR SR S T A R R A ) BT
P S SRR BURR , B WY 5 A B R ) 7478085 7T e 5 SSRGS S 7 A v
FREOR, KREFHOME (FHZ, 2010; Tajvaretal., 2011). S 52 2 5z
55 0 SR LA (0 B S L e, R A 7 T A 77 A5 SR S 2 LT et 2 X A2 A1
WA AR i L RN AT IS RE S G B0 m BSeimd 4 M (REIZTL, 2011;
Porat et al., 2005) . LA - 25 523 B SR b fog 1 25 P 2 Rk 5 R S v MR DA 5%
BRI, VRN AR AT A A7 SR Sl JR A ) 22k e L FAE M MARIR S 5 I 4 FHLE, B Bh
TR R LR AP TR RELRRGFHERIEE, —RLIARLRE. £
JBR et RO R R A8 ) EE EE TR

Mt R 2 N7 A A0 B A L e A1 2 S PR B KBS, B SR SZ 5 SRR 5 7 THI
HEEEMEH. AR ZEA RN TR A2 Rk mE . rafb R
GNEWERGES, SUEMMRIRE S NEVH]: RIEE S R AR 7 SR B R 5L
0 A G BRE DR 0 | i B 2H 40 A e AR S A e, 3 B VA1t CaliiEg AR, 2014;
Yu etal., 2014; Hao etal., 2017; Singhetal., 2018) . A AWFFCIESE, AP2/EREBP
GR Rt 3 IR~ T ) e R s SR S R RSO DR DRI R 0K, A A0 o et o 1l - 1)
MR KERERFTZ 50 S MEUH], H2 R & R kT2 5
Wi S AE I AP AL A 5 A1 R I v M PR P 25 AR AR TE o

RYBAR B SR AR, R TF RS SR S A M R A M T U E
EHitiR, ANfFEaIRARLRRIIFR BFEH, 2005). 19994 VT P & r it 5
7 DX S UG PP 36 i o 22 4 P9 2 Akt 22 AR R (DU L SRS
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ALK E P 4T, USSP R AT R A, SR T F AL 8
05 : No.CNA20131106.2 FINo.CNA20130122.4), 4N ‘R4’ 1 ‘Eml
57 (FEEM, 2017; Heetal., 2018). [a]J5 fb Al 4 A 7R I B () FH TR PR AR EE, < e
27 AR SRR IR G s, A SR ST A PSR BRF1S T AR BRI R R
B B SR ST A AR R LA . 220 K S s (iR 2 O-5°CARH AR X i 80%6-90% ) ik
Byt — AR, JE S AR e R B R R SE IR B ) A R T RS RS,
MREFART R Rk, XTELEHRAE BH1IS . RBEL KHEEM
AR R BREETRERDAEN, UREHAERNFANR, 25
RNA-seq$i#i, #iM2IHRE T CsSHNIHWRAREME, REWIFHAYFE
BEIFH B SREE D, MRAT CsSHN3HR B AH iR SR SET ¥ R 4 F L), Rk 3R A
IR R EE =V T A MR A EER .

1. 2 E WS FEIR & 23 H

IR FE PR FIE R A . R B IR ], A SR S e M R 4 1tk o
%2, KB AR SR SOEE 9°C, 10°CH 2°CIRIRIAEE AT B R E V5
PO 1T 2 PRI P A A = 7 DX B AR 14 6 AT ARG #E. 2017 4F 1 2018 48 46 3 1) 18 184
FEWH, FR A7 I SR A2 IR F] 90% LA L, FFRE MR S S AP Y 2 FHLER I 5T
RARERKEZESAY). MEAZFEERRRR . BE T 5 R A KRB A T
i 45 DR 3 7 R PR 7 SR SR ¥4 e AR AT A

1.2.1 FSEi At i AL S ZE R T R

AR, KREMF LR Ty Xk 5 R mimt A, HEd Ak
BORHTHE R . 8 IR AE ANEBER AL LN BUERR . KRR
R PR AL R A . BN, H ARG R LG, EACIR I R SEi N i &
240 PP P 5 95 HH SRR U 5 B A AIK, AEIG LR Ca'-ATPase 5T+
. (- ERERE L IE0E T RS A (FRE, 20165 Mustafa et al., 2018; Rehman
etal, 2018) . [EIES, WG AEOCIRITE A BN E . HH A
MG R 524 IR (Wuetal., 2014; Mendieta et al., 2016; Zhang et al., 2017) .

HRT, 3SR B 25 23T IR AL v A T B FE 2 A0 B B o 30 70 # S IRl F4IE
2 5K Zm B F@E %, Hd Ll CBFs/DREB ( C-repeat-binding

factors/dehydration-responsive element-binding factor ) -CRT/DRE

>

(C-repeat/dehydration response element) -COR (cold-regulated genes) 177 2K bk
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NAF S IEES LA K E{EH . Chinnusamy %% (2004) fiti& CBF3/DREB1A #i
CBF/2DREBI1C %2 #%4 3% [X-¥ ICE1 Cinducer of CBF expression) 1E[aii¥. FEE4
Azt 7T BA A B SR 514> 25 MalCE . MaCBF. MaMYC2, MaNAC1 Al MabHLH
S N VA A SR IR, MaMYC2 Al MabHLH i MalCEL k& 51
7 MeJA E S0 A1 (Peng etal., 2013) ; MaJAZ3 5 MaERF10 B [E4%] JA
B HUHRIERFS, H1E MeJA 155 R LM AP MaNACL H#iH4% MalCEL 1
MaCBF1 520 52 i 444 (Shan et al., 2014) . EARIEMHE R, #UFE I+ AtMYB96
(Lee and Seo, 2015) VLK ZEYISER MdMYB88 Fil MdMYB124 (Xie et al.,
2018) . #H5% PtrbHLH (Huang et al., 2013) F#{# CsbHLH18 (Geng and Liu,
2018) T T R A MR HLHI SR AS G A0« 0 o B B 38 ik v 1
W T 2 G IR P A S A ) B B e, AR B SR A SR PRI 5 1A
ZBrE (Yuetal, 2014; Singhetal., 2018) . MHEIENZFEARARER, FK
FIAK R E A BRGNS 2 = (Zhang et al., 2019), HIE A Ak
WA A, R T RARIRE S NIRRT 0T T
T B N R T R E AR (Knight et al., 2012; Theocharis et al., 2012) .
1.2.2 FRS20E R 2 SRR AL 1 FRIBRF ST R

TR BT 9 B AR A S FR AR B, A R R, T SR S BB e A D
JEHRARARM (Laraetal, 2015) . HEf, #ihi (Adato etal., 2009; Shietal.,
2014) . 3-8 (Lashbrooke et al., 2015; Legay et al., 2016) f1#5%; (Chu et al., 2018)
Sl 2RI 5T BT T CZTT R, B X MATS SR S o i R AR T AR R

JE W7 IR 2R A2 A P o iR B AH 73, DL Cie M1 Cog IR ER N AIIA, FHEd
JEAIE R | H B IR AR BRI AT | B A A R | 32y 3 4 i BE A1 7 T J(Li-Beisson
etal., 2010). fEJGIIIR & Al 1A R LI E Bt AN A & R (KCS, PREEE .
LA A SR (KCR). FEM il i KA (HCD) A BLAR A A i B (ECR)
%5 (Samuels et al., 2008). FEAHIE 1) Cao-Caq B KAE MR M ML AT A 18I R IE
Jig e AR dAs, W R RIEIREE (FARs) fE M BL#IE 5 N B ik i
MO R, BE S s & Ui (WS) AL TE RS TE (Lietal., 2008); 534b, #K
BEARRTMLHEE A ] DOB IS o B Ris 12, Ity A JL)5H (CER3). &
A (CERL) FirgEliera bty (MAH) SSETE GRS B (PR A1
7> (Laraetal., 20150 o AR S S o 26 7[Rt A A 288 B AN [ T A7 A2 (2 2 22
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S B S S S 0 A4 7K S P R S R T 7 45 7 RO R IR R A A, 2H 45 DA
RN, EAEAE = R B HOR =miEE (Liu et al., 2015; Wang et al., 2016) ;
B F AT SR S A LA ke ke 32 (Wang et al., 2014)

SR 57 2 SRS A U 65 4 (1 T L ZH B, W 2 43 72 S S R S04 a5
TR AR (Lara et al., 2015) o A AU A SR S22k N Tt it A P - 00 A
POJGURR SR, R A AR 2 et T R e SRR R R Sy T R AR R PR, A ) AT A SR S
JRZH 53 B 5 74 35 B M O o [ PRI D7, 5 757 A SR S o o 1) R 0
Cos-Coskt i LA R BER Y i i, Horp M@ )i & 2 5 Ru R AR 3 5 0 3 U
K SERMAWRILFES J5AH R R AR 5 5 HRRIE, e A KB AR 7 e T
s EMRIEMNE TS, cer3. cerl. cer20F1 kesd4bhFg I+ 28 AR A [ e e 2 B AN i A
= LT, BARME T AL IFCERL, CER3 FICER4 LKA (Yu et al.,
2014) . BUHICAEARIL, 2-5°CIGIRIE 3 HiE RECERIRIAE BT, CER3
FEN60d A IGIR 5 3 R0E . RIRGE R, HEMRT seil RS A kK
VIR BRI ZE )& Bk e BLARIR BB A5 5 o X1 55 20832 0t 70 11 AR RIS VT 20 i 9 11 BA
Bl SSHAHAR SRS B2 RABR BB L B, AP2/EREBP#% 3[R T2 A7 S s s
R A S i R % VA 5% (Liu et al., 2015; He et al., 2018), {H ML= Hi%
RISCERESE , BRI TP LA R e SRR o 18 A R R N AT

1.2.3 AP2/EREBP ¥ [Al T 1 RIS B 6 B R SR Stk B8 B STt

ERF#; 3[R T /2 AP2/EREBPIL S Ik, 255 A2 UM B I+ MK A < 7 i A 392 SR
IR 55 T A R B DA B 38 N S B . TE AU R ST R K R R, ERF SR 5% R 1
WINL/SHN1. SHN2HNISHNIIE [a] i {0 i A ke, i i -5 A 2 ffpie. (Lee and Suh
etal., 2013). #HZIAWINIIU R I+ HIE 57 & Ak ILACS2 . CER2FIKCS145 2 2 I
W, i S B L B AR A 4.5 (Broun et al., 2004); AtSHN3 B AtWINLAITAtSHN2
JRENT, AtWINLEASHN2BEBGE X 7 Ja 31, PrEETE M BUEIEEC (Aharoni et
al., 2004) . JKFEOsWR15 AtWINLAHBAFE &, #3278 OsWRL | i OsLACS1 AN
OsFAEL, W pii4 2 . Pi B PEH 98 7K A WIN/SHN ZK % i& A 3/ [A] Y J& [
(OsWR2-4) , OsWR2 i #NACHIMYB# % [N 1, 2 5 /KRGl B 25 & &
(Ambavaram et al., 2011; Wang et al., 2012) . ERF¥ =K fr] Uiz Mk ES
%, PR TFAINFXL-LIKE2 5 BLiE BRI VRS, Romif 2 S A d ;. e
TFAINFXL245 4 5 AtSHNL. AtSHN2. AtSHN3FIAtBDGLJF 31, fi 42 Jo A £
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B RG: IKIEOSDEWAX S BG5S, SIS i & iR K OsCERLAT OsLACS?
(Lisso etal., 2012; Goetal., 2014) .

UbAk, AP2/EREBPIHIIE K% M A WRINKLED (WRIL-WRI4) H1, WRILTE ff
R RikERE, ZHMT=BHMER: WRI2. WRIBMWRI4AEZEIL R &
BGYIIRSEKE (Toetal, 2012) o i R SN HIERF S A 74 SISHN3 A L 4%
[¥1Slcyp86a69tI#eik, L Sl i = 5 i = A1 2 54 e, ek A [ 2R K SR A5
JEA g E (Shi et al,, 2013) ¢ FEF A B FIASISHNL, SR s o7 25 0, R
S K B A BUR MR S (Aharoni et al., 2014). b4k, 3 B AL B
AR UIE S MASHNS T 42 58 S A 5021 i, #00 ) SR THD B 48 E B, A8 K 2R 52 s 3
(Lashbrooke et al., 2015) . #ii#&J& T 2 FAERRIEY), BfEHACFERR, H
SRS T T P T I 0 2H 3 S M R DR O i b, T X A SR ST S A G
PRI P Ty i LA BT 90 4545 5 ) SRR S 4 e S i P F 7 0 AR 4R T

1. 34 & HRAFFAM 2K & AT T EM R IR )8R
Yoo e M FH R 5

AR PP SR AT ARG 7 b 2R P R BRURI R -, R IRTZL” ZERH AR A 7 rh BAT SO
SO . BESEm AR e T B R, ERES b ABAENAE SR REARRE
PG AEAST A0 A XA TR SR AP . REWE G T RS T /4 v 2R 21
AL, BRZARIRAE SRR, B 3 TR I F2 90 IR AT A B2 e —
FARIE 6 A AR AR TR VA 1 R RO AR, Ko 40 7~ A 8 i e S ARG I P A P 2 kit B
B S o AR TR SR N A5 PR P8 B T DA R G 1 R [ PR3 (AN T 42 1 ) B
=, HERONMIEA ER S RIBES . HRET EFR FRCHIRIES 5RIEE
RT3 SRRt R A 5 T S A, A A S T et 55 5 UL i 3 — Rk A
YRR, AR IWAGE . T H s T S AR A, X E A
BT EERG 157 IRl L AN R A R R SR SR v e Y A SRR T 2
) IR 5 5 A B DA K 43 A B R R 3, o e 38 8 2 A7 R S 4 P P
fB i3 R CsSHN3. AT H HULE BUAIF FE LA b, 0 Hr s Rl -1 CsSHN3 Ji5 3 1k
IR PE IO, (R 23 b 0 0 A Sl S ) R R | o e M O 4 90 2 75 A2 iR P B
SRIE; BIEEFE IR SR RIE CsSHN3, AR 1L &4 458 SHNS
BSAF CsSHN3 A2 Thée: CHIP-seq. EMSA FIXU G Z il 455 AR i % CsSHN3
UL, B TEHE R CsSHNS i Rl ) S e i o 21 1 42 M A SR SR ¥4 14 10 2741
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2. MEMMRAR. HAREER UARMBRE X E)E.

21 FEAR

AWHMLL FEr 157 TR FR SRR AL R R N A %, IR
P57 TH T N 25 3B AT L S R 7 CsSHINS 7RI BB 1 () L R 3Rk, #or 511
TRV N AR S s B IE S IR F CsSHNS HIZEX2EThaE LA K R UFFEIELR, R N
TR

2.1.1 CsSHN3 E:[F FfRIX 7

(1) FIFSEAf &8 PCR JAKGE CsSHN3 78 ‘H5Fd 157, ‘M4’ i
A faf /R B SR SE B IHAMIG IR Ab R ) R IA R S, J A 5 B 51 26 40 A2 AL R AH
KA

(2) WIEMHRFEAEE (http:/citrus.hzau.cn), XHEIEIERE CsSHN ik
AT P 51 o A R JE A 20 #T

2.1.2 ##4% CsSHN3 FIAEM = ThRE T

(D @B ERIEBMBEAEI R ST CsSHN3 HERIE; TR, &
HE . AT FLAG 28 B R R BRI 8 L &4, SRISBH R R
F Western blot sl H & F R IA &

(2) I FAF AR AR LT GR AR BE, e i B Sy & 2. K

11
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I 7 P AR B A AR AR DL AR DGR R R 0E, ABGIE CSSHINS 1 AR M T

2.1.3 #d CsSSHN3 #2 FBEFE PR 1 5 B FLAEAH 1% SR SR IR e B o FR 1 2 B
BT

(1) MEFHORGEE (CFP) PR CsSHN3 &Rk #H A PM9I99,
FEAGIR N BEME A5 L SRR A, O SR A A W i s L 4
fi7 5

(2) $EHUHIERIA CsSHN3 &A1/ DNA, FIH ChIP-Seq HiAR (Feta
JR S STVE- D@ E I B AR E 5 CsSHNS 25 FI4F 57 454 1) DNA T B,
75 306 PO S HLAR BL IR, i i Real-Time PCR A1 Western-blot 43 # {53k S2 R ik ( E
VIR, KA EMSA FIXUR G R B & HR, I bR, T RS
WAL RS CSSHN3 2 5 i AR Y 70 1B o

2.2 BT A

(1) IR ‘B 15 BB AL R RS G e IR L FE
i VA P 222 S R A ) 2 B, S RBTT v R S AR IRA F A  Ti

(2) fpT iK1~ CsSHN3 HA: Y7 Thae, WIAfi CsSSHN3 T i i FERE A,
e8] 2 2 S DR 7~ R 42 P A SR SR I o 1S (90 AL AR, K 08 5 Joe 2 2 S5 1R
M 7 D e F72 v SR SRS ¥4 14 P 40— LE AR

2.3 B DA S8 i) B

ASHIF SEADLA R P S i) R T U 44 LA R LA J7 1 «

(1) UM S SET A PR, R 0 5 ST 4 1 (1 55k DR 5 0 ok 381) O it 5k A
CsSHN3, FEMFITFH CsSHN3 R ZIA, FILE LA b A CsSHN3
FLIN, e AEARGIR AR TR BRI S AR AR, #8578 CsSHNS $i i R S v
18 537 AL

(2)iHid ChIP-Seq £ A EMSA FITXU7 it 2 B F5 52 A 148 3775 ' CsSHINS
#UFL[Y, iEid Real-Time PCR Al Western-blot /i 3L ik iR IED,
AT Z2 55 ) BH B RS CSSHING 2 5 AR I ) 3L, SR B v SR SR TR 35 1
A AT

3. MRBMMR A RERAIITHS . (@rEaxn% BASLE, &

WFR. XBEAZFHY)

12
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31 EIARBEER GE: ERAE N AR ATHITE TR

BE1S RE | FEMANFHERE | | REL R
¥ N
HEAAEREEPERE #5158 | | BRAZREEPEER 2RO
RERSHH RIS
v N2
| RRENFHFEERER | |RRANFFFLERER |

v
| g wE1S W BEL RERAREAREROEEER

B CsSHN3 R EME TN REMEAT |
v
| EES T | A |
¥ , v ) v
CSHN3EESK || MEBEmER | WERCSNF || RIRE0EEL
k. RESHE ik & FLAG 7% || &#DNAJCHIP-
TR B i m*ﬁﬁﬁﬂﬁ seq 4
v v v \4
ERBEPET, || REEHLNE | | REERLLE || EMSARIEREE
CSHN3EEFE || FHMiEkE | | AHMAEER | RANEEREN
5REBRARE FEKFETLER
E i Eg i = ,
CsSHN3Z BB B E R TS 4R T R 4 1
EFSREHR REBEREA BRAS RRIEREEER
MR

. : .
| HECSHNREER A RIRE RS FHLH |

3.2 R IEN LR FB

3.2.1 CsSHN3 #5 R I Th RIS
(1) CsSHN3 H:RHFomefE. Lh ‘8 1 5.

W ACTEARGEYY 4R TF N2 o
RS cDNA MR, SRS FER 4L (http://citrus.hzau.edu.cn/orange) J¥ 5
GRWITEIY, SO IR A KT AT 2 R

(2) CsSHN3 N4 ez o3 Hr e S350 AP 22478 50 (2018), K HIW

R

B S| PMO99. V4 i E A7 HAR S JR S i it - 22 A 8 S0 (2016) (77
2, KM PEG-Ca™ MM SR M B M At RSB0 R A AR AL 7 %,
¥ H B TR PM999-CsSHN3 5 Mark 25 3686 N R A ik b7 St e fr, 78
FESMET T (TCSSP2, Leica, Germany) MEE7¢ I THIME;

(3) B AL . LM ZE IR, Fe LD R 16 AT RIATSRAG R 5L,

13
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A AT AR T E AR 0% B R A R o R R T B A A 2ot L S M REAT 8t e 4, 7E
3K13 CSSHNS B FB RN RIA I PHIE 2 5, F I M BHA D) e B 28 AR AR 85 7 A
FiFSARSBTIRE 5, ZERNREEH,; DR (CsSHNS IE
HRIE) X,

3.2.2 CsSHN3 # 5 (KA1 Rl R B SR ARl 58

(L) VPTG FERIBRL TR ¥ 1, SR A ST 45 (2014) 19757 . 43 BT CsSHN3
FERISANEFAERIU R I, HHRIA L H0H R0 0 25 B AR A L b AR A (1 i EGR,
YegE GAFRAZR. MRESORE. MR, WRAD):

(2) BIEIREU TSI He 5 (2018) KI5k, FEbR R e B se ik
W1z, TFERLRER (X0, R y=0.7764x+28107 £ 1E A Af /R L (y)o
WEHY 8 AR SIE KV, BT B 250 mL (&4, IIAARS (GE =+ DUk, 5
pg/ul) 100 pL, BANFINRIML 2 min, HE 2 K. BUEERRIEH, IMAFERILK
FiEREN, 3 ZIEAIE. FASWTXAE 40°C TG, %M. BJERE AT
AT B - BRI (GC-MS) M5E 5611 Y% E B2 I Wang 55 (2016)
iPIRPR

(3) R B e Hr 21 Huang 25 (2013) M S 22 Ar i8S
(2018) KIJ5i%, HEEL 4 DNRIEL 1.5 g ML 2 XE /KR 15 min. B 5
{BIRE ALK, F RN 15 mL W& /K. 10% F1 30% PEG 6000 M5 ALEE 16 h.
B PEG WML IESE, N 15 mL X&KL ZIM i 5E % (ECD. &
% 4 h LRI BB W % (ECP), 100 <T &3k 30 min Ml ¥ (ECt; 41U
RSP Bt B4% 8 1d = (Rs-Re) / (1-Rc) x<100%, Rs Al Re 437402 7K 5k
PEG 4tb# (ECf-ECi) / (ECt-ECi) (Flintetal 1967), 3 IXAEM¥EH.

3.2.3 CsSHN3 E: [ [ F =T

(1) ChIP-seq HEARFHGHFHN LG IR . ChIP 2 H i —REE
WARABE R E TS DNA FLAERI TG, AR 380 e 53¢ [R5 22k DR A 3 1 428 X 4
ZEE AL o P2 PR B0 I Y R R L <A, sl DNA; FIH EpiQuik plant
ChIP kits #47 ChIP )5, FJH Ilumina Genome Analyzer X} H [¥) DNA F B
HATIREEN Y s GRS R R E 3R & (http://citrus.hzau.edu.cn/orange/)
e 1535 CsSHNS 45 & 1) Rl [

(2) EMSA C(electrophoretic mobility shift) =2¥&Z [ Zhu %5 (2017) HIJ7

14
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120, %t ChiIP-seq 153 B 2 N REAT IR AZ AR TA AL IREHBTH S hRid 2R 2 EMSA
FHOGSE 5

(3) XU ER AR AR FRAS I S BOE AL o O DL b A 300 Tk DRI 492 28 20
THA, B HIRSES B CRE CsSHN3) #EEEREHAA, FNKRE R AR
W, =R EREE NIEE 15min J5, A Promega /A ][ Dual-Luciferase Reporter
Assay System Il 5E 7¢O & lEiE /1 (FLUC/KLUC) ., BARKSZIG LIRS IR Zhu 25
(2017) HIT7i%

3.3 AT AT

3.3.1 HIEIFTRMKIETR S, EAREEThRERIE UM, W9 E K

i N BT R AR B R 2R AR, S8 I A= 3 A AR FR AR 04T, R 2 e 4 5
8 17 08 3] 5 M A SR ST ¥4 M PR O B A )[R -7 CSSHINS . CSSHINBF) ik [R 3 ik 7 7
Mg lmla RSTRET S, WMEMAES LS RS R E R,
CsSHN3ZEK R ik & 2RI 5 ST+ &, FIRTER B AMRRIROL R, L5l m &
JHH R K CERIMICERS LA S ARG IR i B A 5 i M CBF1. COR15%%5: 3 (Rl a3 — 3
D, ASHIF 7245 ST 7054 55 A 1 CsSHNSTE A G BIZE M- Thfe, ik i 12 40 %
DR, 3 T s L R4 A A o7 R AR e R AR K 20— LR, F 9 I B I

3.3.2 AR FEBHTE

F A N\ FITLE [ KNSR A 2 7, BE0r T IR SR BRI &, 1
JE[H i f%E . Real-time PCR 4347, Wit RIA RSG5, AW 7 - CsSSHN3I) 5 b &
B RRRAE A TR ARSI . IR\ D@ S s SRRk . A alifh . BT RS S
(EMSA) R )t 3 B R o SR i MRS HOR DIk 50 97i ke 4 445 CSSHINB 1)
N UFRRIE DR DA FAE AR SR R S . AU e T, A A AR AR A
N5 B AN S AT &, DA AR - BB A (GC-MS) . WA T HE B
FIA (LC-MS) B & A A: B A AR SR BRI & oI 75 (1 A B0 A, HAT Ll ER N 5t
R, W RAAATI H AR 56 B AR R B .

3.3.3 LU= THEKAM A R AR B IRF) 58 B

AT EARFC A PG rE K2R AU < B SRS TRE R AR Aty . E 5
A b e Rt B ARV G i AR S it L% 5 AR S (1R 3t T 4 A
BR%AE. TiH K5 TG EEEGC-MS. LC-MSHHTEHRE M H, M. 28
A IR S B RIS 5, ROTEER . Rk
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BAEEAL; Ji4h, TUHA S 58 KIWDT AR S M AR A 570 1 EY)
FHEFRBIRITRE /1, BAFE B AR I H A R A S B, 7y T,
IR ORAS I H GRS Rt o 25 BRIk, ATRE BRI, PR BARIRR
t, A AT TAER BAEORIER, 7T R EOAR B R, TAE¥
Proe. B, AIHEYISEAT,

4. ABIERFRSIF AL,

4.1 ABFFTAPRLEIHT . BFRAE RN, FRAFMN

[ RAE A SR S A M A AL BB 5 3 AR vh AR B A A B AR S5 5 T, Bk =
JEHI RS T . AP2IEREBP H3Hl 750 WINL CUBRiIE 2 515 AL i
JRITERL, (AR WIN #H =525 TG R SEm A X — Y5l
P, BARNARE. 15 TR G R R, XL 36 1
5L RIEILLT RO A R R SE IR A . BRI AL FOKS ZE R, SRS T
1R FE R s g B ide S /R SRS R B I (RIR S T ERIE AT, 51K
IR NAE 5 i@ CBF1 A1 COR15 #EATLRAA 0, v 20 A 42 A A 2R S i ik 2k
[Al CsSHN3. T Ib 25 5, AT H i W40 M e A7 8% 7% A 55 TAELIE CsSHN3
A2 Dhfe; I CHIP-seq. BERRFIRAZ. EMSAL BUHE'G 3R B Al i ik
HR SR FE R o X e 2k BUKLE B CsSHNS 72 2 AR IR M B . $2 e b i S st
AR, RO A A, DARCARAE I8 R R 78 40080 SR (R
Rk, AW SR A MRIHT, BT 0% SRR U

4.2 ABEF AR KRRAHHE

W PR 2 Ry U 2 SR 5 T 37 S AR A% 10 B 2 5 B, (F AR 3 3 2 A A7
WO R e R R BRI R, Rl (TR Ve 1k B3 T e A e v L K
e o KERIBETEER AR S Sl A A SR BEAE L2 T R, SR SRR i
REATLAI PRI AS BB 20 7 AT v PR PR — AR o R VA S SER 5 iR
G R Tt R BELAS o - RN T 288 5 e U (R0 MR b TR AN A g8 7~ b A7 R S
TR T A SR, AR ST AR LRI RS S R IR e AT 4
RTS8 A R A R RS TR AR R E RS . BRI, TEATE SR SR 5
i A B LA T 8 A

5. FEMRITK. FHARREGRKBREHEK.
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5.1 SERERT TR

ARIHPATH A 2020 41 H 1 H-2021 412 A 31 H, 2 4,

2020.01-2020.12

(1) CsSHN3 A=K 741 5e b 3 RV 40T, R g HoEERIA . 4 2R a8 A I 4
e LA A

(2) VA H 8 A B AR N A A SR AR, TEROE LR AR B
55N WU IR A0 E A5

(3) CsSHN3 ZIRJZHHE i FRIEMHNA; EIRIRFM T, CsSHN3 HHERIE
5 BRI D R B A G

(4) 5ERE CsSHN3 R N LRI SRtk , A T A FE 300 5 41 P s e R ek A
i AR 05 A A A b s

(5) HRIEMTIEAN LSRR, FHEATBH L

2021.01-2021.12

(1) S HTBFRIBFT CsSHN3 LS HAEMRAERIR IS Rt A R, oA
Ji CsSHN3 HE R RIA A H 1 & &, I 7 i o A A 28 B 45 A5 s

(2) #BRIE CsSHN3 1L 441 ¥) DNA $2HU % ChIP-Seq ik, K155 CsSHN3
2541 DNA 7B

(3) EMSA B i i BE LR L B Il 58 oA S AN 2 (17K P-3Rak, B CsSHINS
FREIER 5

(4) ZINATHEMR W L R, SAWF U E A 4 KA 1-2 K.

(5) METHELE, wRagis, 5.

5.2 ARG R

(D) H/RERE TR T CsSHN3 FIAE VI Thae It R IR A, DU e
CsSHN3 45 F SR ¥4 14 1 3 1 LI

(2) RFESClI WX 1-255; KiFARE. ARAES LA
Z\ MIREMETIERH

1 TIEERL (SA0E1Ex09755 T1EREFISERELIH% TIEHS)
1.1 50 B R R TERER
T5 H EE BT HATF R T M SR TR R o A T 9 P P A7 S
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PERESEIFL, PR GC-MS Fil LC-MS 25 {28 52 F szl i | i%ﬁ%%ﬂﬁ‘fiﬁ
WY, RHZ AT B G, ARBINEERI 2D+ E AT S SEARI N 45
AP AR i 2 1) AN 455 R Rl 2 iy K M R SEZ it o AT i 12 R PRS2 ?E%Tﬂ(i%
X R R EER, ﬁﬁ%ﬁ?ﬁﬁ%%ﬁ%iﬂiﬂmﬁﬁﬁﬁ%ﬂﬂi
BT, 2R RERT (PERVED. B 1T MR, BN
WEEE 15 RSERIE R, R AN M I 2E 4y A A B T 4R SR SR
M, 1ZN AR RIE (Food Chemistry). Sb4h, T H HIE A R T AR 5 i o
SER IR O T RS FAMENLRI I S, 4 RS AR A B, 1% 9T 4 R R AE
(Horticulture Research), #Eﬁiﬁﬁlﬁ?ﬂ 1 3,
Ak, HE A COMRL, RIS TS UG R,  E T R
P& CsCER3 M H HAF T HZ S5 il )& & LI F 5200 FE S Re A 9% o 1 5L A ot
TR I 34 4k AR R 57 CSCER3 Fl1 CSCER1L 2R E LB I (B 1A, FI R R
FIRERERU A4 2E R G0 A1 BIFC FECIIE T CsCER3 fl CsCERL M BEAE X R (K
1C, D); FIH B AW FT 51 VR (1) B BEAIDL RS T R A AR RIE, YIP RN
CsCER3 5 CsCER1 3 [r]Z it i 2R A e ke & e (& 1B AT ED.

CER3
A 2 2 4 B CERI _
CsCER3 ﬂ (r_x;;-ﬂ
C29 alkane Cifalkane
4 N\
CsCER1

X-Gal -AHTL+5mM 3-AT

Detector response

>_' NubG
=

E NubG-CsCER1

Bait: Cub CsCER3

Merged e Rentention time 27

225

=)

7 CsCER3-YC s ; i
% B.\

("') i <
-4

=

Q

»

© CsCER1-YC

B 1 IR SE CsCER3 5 CsCERL BHRERIB AT (il SLARFIR BEMG, KK
(A) CsCER3 Fl CsCER1-1 ({541 41). CsCERL-3 (LR TF I ) ZER AN e f7: (1) 5 GFP:: CER3
5 CERL FrkiMIZEE R s; (2) RFP: pBI221 KA (5% (3) N LM 2 MESEAE; (4 N
. (B) CsCER3 5 CsCER1 F#R}A R [ 7; (C) CSCER3 5 CsCERL FIERTEMREE A HAE/HT; (D)
BiFC 4># CsCER3 5 CsCER1 % J#%: CsCER3-YN (YFP-N )5 CsCER1-1-YC, CsCER1-3-YC & YFP-N i
(YC) FHENJHEN . BR NWI3%IE; Merged  YFP Al Iz E S B OE; (E) BT MLk %
JEM TAE.
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FRAEENE, B ERBHILT B 157 REAHREL AR
MIRA/T B 15 MRMPAR/RGERLHERA. ABAMER A H
RHECHE . R, TH SR AT AR TS JRIZL ZEASRORL, A RRR
ARG, WHFCERACRAE (R AR RSt iR fit 7 RS H W E. It
G, TUA HE N AE R AR SR ITRIE 2 0 7 5K B ARk 2k i EIH 2 3. Uk,
IXELRIR L BRI Z 58 (R EONATI H I 7E 1T e e AE AR iR i R 4R 11 1 AR 8
T S SR B A

1.2 A0 B TR RIB T

1.2.1 SERBHEAA LA

TG H R NG RACR S g R, #1557 RS 5 R AR
N [N Sty LI RCTRANi2 ieA R AT iy A 5] A PR (B U Ui Lt V1
ST OWRM LS R IRl R A R IR S AR R . I RS IR I (R
FE 2-5°C, AHXTHESE 80%-90%) AbHE, XL a#r ‘#Em 15 . k4’ L4
Al R A SR SR A PEF AR, BN LR AL IR . NI T AR SR SR A PR LA,
PRAL T B 5 RER T S 1 a0 SO

1.2.2 BT BT SO LA

(LD ‘RO M ¥R 1S REARBESE

R EIFFF BT HIEIL . ¥ 15 5 SR RS AL 2

HRER (E2A). uﬁﬁﬁlﬂﬁﬁ%ﬁlﬂ,“ﬁ %ﬁlm$m&mm
A

FARE ALK

JiE Sl R
o JR I

1S

yAEEAR

4cm

K2 JBEL M ‘BrE 15 RERBABEST (U, REED.
(A) “¥Erg 15 f R Bsp 5 m Al i /R BSpR A (B “#pd 15 A gl 40 Bsr 54 38 41 4 /R

RS FE AT AR B -
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nucleotide polymorphisms (SNPs) #l insertions-deletions (InDels) 47 & %% I,
5 A AR RS, R R EER 1S BLSETE & e A B R AR
FAL R BRI LG AL, AR A BRI KT EARALEE 43 009 99.84%F1 99.78% (&
2B), XKW LK H T Al RIS H AR AR R
() ‘RELL A B 1S REWAMERREL

5 R PSR LR, B ERELS T RSDMHMIRIR R UK R R
RSERE SRR FE R R R e FRATTE— AR A 5 RS B AR (2-5°C) M
FHXHRE (80%-90%) W7, ‘#imgls  SSZIH100 df1125 ditgid 3 K AEF )
7 2910.5%7158.9%, %3 i T S i Bl LA R BT (I3 ARIBD .y T BELF 43 “ e
20 R A, FARPRIERE (0-2°C) RAIAHNTEE (80%-90%) AbFH s
75K B, TR BSAERAER (10.6%) AR T 5L /R 5 SR s
(32.67%) (K3 CHID). & Lk, PIFIHIAE ZF A RHEL 1 F 22 5/, RSK
MR R 2 72 7K, SR 6 20 A A R AR SR A SR S TR IR VAP 7 - WLt 48 ik i 22
ML

A B
90 { AR
Jﬁi‘llllll ﬁlé/” foR | RS
17 SR JHF 4 :_ 50
i
% 30 A .
*
W S 0
100 125
4 0 - sl
- I e, R
C D 40 T
gl Rl "
fif 2% i A5 !
& 20 4
AT o I-LI
4cm ARG R

K13 REL R ‘EEEE 15 RERRIBREIRE (XEE, 2010; (7 3fh, RAL.

(A A (B) Wi 155 N FI AL AR SESAE 2SRRI AN K26 %, (C) F1 (D) ]
L1 S 5 SR AL AR RS F A BR K

(3) FEHHE SR Sy LR H SR B8 2 (R ik

N T B 7R R AR v PR 22 5 B A ) 2, BAT I Wi 157 e
e SLA A R IR HEAT RNA-seq Bl bir. TR 157 R ity ol 2 4 29 8 SR Sk
W SRR CAEZROR R, AFAE R BRI T 22 5 5 K 03 30l oy 560 A 416 S
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TG AR R ZE R, ‘ErE 157 S KB i i R St A AT R A= 4
ERZPE (Heetal., 2018), “JR[RIZL" LI S et 2 A J% S 48 SR S 1A SR bl R 24
H, o BIEATR EEER 4 50 53 A1 46. FRATTRI 4B I DL, 28 AN
RPE ‘#1555 kg HEEER, WP I AMERE SBHl15 5
R RIEEMREH . SHEMBERMAAER, 15 MERF, F2 4%k
FITHREFEDN, 4 13 AL AL e oA 0%, Lk 2 MR 7R 1 A48
RERATRESARZEGBAER (B 4A). IR, 5 P /R IFREAE L,

300 00 0
A B (\('I:RII A CsCERI 2 CsCERI
Putative Auxin-induced protein - 200 A 200 4 : s 5
) 100 500 ’
Putative Protein WAX2 Ij =
-] 0 L
5 4
DRR 206 300 e CERR 40 TR - CsCER3
200
Putative ACS6 50 ﬂ = = 2 4 M
2 30
wn
Putative uncharacterized protein 0 Dl:l ! [I L", 0 0 E] u .
S0 T & 20 1= 100 T——
Putative SHINE 2 - E . CsSHN3 ¢ S CsSHN3 75 JCSSHNS
2 3
- 5
N B 50 Z 101 20 M
Putative SHINE 3 4 = o
25 4 > 5 I]
(-4
Putative OSINBa0029G06.31 o La0Qill 0 —5—y L
)
o CsSHN2 6 4 CsSHN2 10 CsSHN2
LOB domain-containing protein 41 300
200 41 5 A
Leucine-rich repeat family protein 100 4 I] [I 2 i
; ; allan 0 o Lot
Extracellular ribonuclease - (() """ 5 Oil vacuole Flavedo i v *
0
- S e CsCER|-like 200 TecEm CsCORIS
FARI-RELATED SEQUENCE + 150
3+ 100 4 2 4
’ 50 [I
2 ”
-4 -12 420246 ﬂl] o LT EI‘.“:"
- SER 90150180210 60120 0 30 60 3
The vaule of lng difference DAA DAH Days after storage  Days after storage

B 4 A% /R B R LA R L (] U, KRR,

(A FPHAMT B 197 BRI RS SRR AP 2R, (B HHE R 5
RS L R 2 5 7 300 S SRR R B A B A . LS S FUPE A2 (1, DRR; 1EJ5 KM, DAA
KU REL, DAH.

REILL fRlE A BUHCHE R CsCER3 il CsCER1-like KiAEAREE I, 1M

CsFATB. CsKCS ZJfi. CsLCAS Z IR ()L R s o i E L 2 e eliig sy . DL B R
R, HEE LT M BRI B A2 R ARSI b A A U O

N T D g B AV ZE R OCEREE R, A AR EUR B SRS AR S
PARAIGIR I 58 Gl EE N 2-5°C, AHXTREA 80%-90%) Hsk (AT B N
20um-30 pum A4, @EMAM)E. REMMAEREA D T 2R REN . 18
REILFE, CsCER3. CsCERL KM CsSHN3 RiLEAW L, 7—/Mixik
AP2/ERF FJEke N 7RIS EHBHTFE(K: CsSHN3 5 CsCER3. CsCER1 %
FHr 79 0.91 F10.85 (B4 B). SiliidffZHZUHEL4L, CsSHN3. CsCER3 Al
CsCERL /£ 3 [ 4l 1A &5 11.5. 319.15 A1 231.69 15 (4 B). [AI {EARIEIL”
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jgF, CsSHN3. CsCERL Al CsCER3 AR f5 5 3% i, Hrh CsSHN3 5%}
FHEC B3 T 80 2%, 3 iy T30 AU 38k SR s e ik & (4] 4 B) . CsSHN3 5 CsCBF1
A CsCOR15 FiA#asA—5, B/~ CsSHN3 Al A S 5 R SLif At . 45 & i i
R 5 5 A0[RI 73 47, #EI CsSHN3 R RE 1A% CsCER3 il CsCERL, HEIM#£ ‘¥
F§ 157 A CRRILL MM TEZE SRR REAE A . AT AR MORL R . AR
Y2 IR AN RIS S5 AR TR, D 90 5 R F- CsSHINS FE A 5 S 1 i v4 M
F A T BEAR TF BORVRHF 78 75 1) o ) P 38 % Al Ak 3 R IR S 8 4% 45 F BU R
CsSHN3 AW Tife, #KF| CsSHN3 TS 1, 5] B FL 2 M AR i 5T & i
RSN AR o AL R, ZEE NS BAVE M TR R HE N4 S, NE
AR

2. TIEREM (RCAESHTRFMI, B P HISCR R ERAIE
)

TG H i N BT UR R LA HE 17 g K 2R At 7 B (b RO R 22 B AR A 7
BT, HA [ A ARG ot b S0 R oo [ SRS LR AR T R 0 S T &, 2
I E I EE R AN G HE A KIS RIG RS AR B R L, AR
GC-MS Frill sy RS RABE) MRS S A0S BT E, 1298
FHOCRE R - D RERIE 70 s L 4 A2 0 25 T B an 5 R SV 4 s 07« ELAE RISt AR e 1k
AW W 1S SSRGS SE R k. BT, SRR E A
A FF A A T R AT IR A AR, A BT AR B AT S o A
BIFFC I R AP RE AR 2 o S0 28 B AN R B AU PO B2 U AN IO i s AN AR K
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1. Introduction cuticle, s a type of polyester primarily consisting of hydroxy-
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