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Abstract: The experiment used transcriptome sequencing to analyze differentially expressed genes
(DEGs) in hormone synthesis and hormone signal transduction pathways. The mechanism of the
combination of GAj; and IAA on the germination of seeds of Paris polyphylla var. chinensis was
preliminarily revealed. The results found that the germination rate of seeds of P. polyphylla var. chinensis
reached 87.33% after 8 months of treatment with 600 mg - L GAs + 40 mg - L™' IAA. Comparing the
DEGs from transcriptome sequencing with the KEGG database. We found that treating P. polyphylla var.
chinensis seeds with exogenous GAj; and IAA of could down-regulated the GA,ox and up-regulate the
GAjpox. In the GA signal transduction pathway, the GID/ was down-regulated and the PIF; was
up-regulated. It was speculated that the GA signal transduction was enhanced by the combined increase
action of the exogenous GA; and the endogenous GA. In the IAA synthesis pathway, the exogenous IAA
up-regulated the YUCCA and ALDH. In the TAA signal transduction pathway, the auxin influx carrier
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gene AUXI, AUX/IAA, and SAUR et al were up-regulated. It was speculated that the IAA signal
transduction was enhanced by the combined increase of the exogenous TAA and the endogenous [TAA.
Thus, the seed germination promoted by the combination of GA3 and IAA was associated with the GA and
IAA synthesis and the signal transduction.

Keywords: Paris polyphylla var. chinensis; seed; GAjz; IAA; transcriptome sequencing; hormone

signal transduction pathway; hormone synthesis pathway

HEFEAE (Paris polyphylla var. chinensis) & H G FRIEMEBEY), HTERZEEL P26, Ah
R EEEEY OSSR (ERGRE G2, 2015, BAPUME (Huang etal.,, 2007; Wu et
al., 2013). FiLB (Qin et al.,, 2012). H&fL (5KT*, 2016). 1hifl (ZEHE 2%, 2017) Z(EH.
HRZmMAZ. FEMEZ . BT 65 M2y EE R (RO 55, 2004; # R &5,
2017; SKENTE &F, 2017). ISR E AT AR TR B oA K B R A2 T SRR D, I 80% 1) Y
ABEMBOHEIFRFIH A 55, 2016). FULSNAUNKES N THERR. EEEREFER, M1
Z, (Ml THAWEE, HARKMA T 15 MHAAREH K B kR0, mREKEE (5, 1982).
IR EARE LM AR S B, AT B A SR A ARER, fEmii R R

FEXFFIRIR 50 R A BZEIRTER, EYAEKETRGEM TG, 7S8R N 5%
FIE TP (FRE, 2017). GA; nEHFEEERFHR, HREET GA;. IAA FEIM CRK
E2,0016) AW DL E MR T ORAPREL, B GAs AT TAA 214546 Hoi & 820, 35K H Nllumina
HisSeq 2500 Z3 # 4 B AR R -1 At R P (1) 22 e RiA B R, BIEVID /R GA; Fl IAA A& ifsteE
AT A BOALEE, DA TR )4 T SRR A IME I B RS B3R, A A e R AL A v 7%
FURFAE N TR SR AR AR A 2%

1 MRSk

1.1 fEEEMFIE AR

2016 4 10 H¥ER B U148 WS 1L R e 40 B P 7 S BRAL A APl fe,  JREHEIRE . (. K/
BIE]—SRF 3000 K, 43 30 4y, FEAY 100 Kio 23 BIRAASFIRE GA; Al TAA 4410 10 FHigFh
W GRE2) W, W TR 24 he FEME M TRIF T2 3N EREHTER, A0 3 &,
HA 3 KBS m R KB JE A Y 1 s 1 s 4 [ R BIRC AR R R AR R R, TE S 15 em,
K 35em. % 13 em FEMGERZH 8 em JERE, Mk T5m E, F%E4~5cm EH)HE
i, AN TSR HEATAE (5 °C 60d, 20 'C 60d, 5 C 60d, 20 C 60d, 3L240d) EFH,
18] FAH S I2 AR SE TR TE N 70% ~ 75%. BERE 30 d 23 3 W Z B BEA LR WL b 7 I A8 A8
1, FERIVER D) ML IR B4k . 72 E RIS FERIR LB AR T, B 50%% W R 500 fi
TR FR 20 min, FFH S8 il e K BRI 26 S 5 4 A ik o T IR AR . IRAR R AR T 0.1 ~ 0.5 cm MR
NEFR, DL B R R 0.1 em AIRHRMERR, A B EM PRI K.

1.2 SEBEERANF

AR IR 240 d JE, WO REREENLBOR B A A5 CRIRFP 5, MAREE 5 (R 2) A EEHLEL
LB AR T CRBREBR A7), BEAT e S 410 Fe A0 SE I 58 0t 58 B R 45 g 0% B (Quantitative
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Real-time Polymerase Chain Reaction, qRT-PCR).

FERE Sk B AL F I S A E ARG R A G 3T e 1Y« FET146 A7 (Sequencing By
Synthesis, SBS) A, 8] lllumina HiSeq 2500 M7~ & 0 P /NFE S AT I, 2R AN
e AT 8 Gb Clean Data, Q30 3t 714 LLis E 80%. {#H BLAST #4F 43k 5 Unigene J¥
%5 NR (Deng et al., 2006). Swiss-Prot (Apweiler et al., 2004). GO (Ashburner et al., 2000)
COG (Tatusov et al., 2000). KOG (Koonin et al., 2004). KEGG (Kanehisa et al., 2004) %# 2
Ebxt, 3 KOBAS 2.0 15 %1 Unigene £ KEGG H ] KEGG Orthology 45 %, #% 5 Hl HMMER #4415
Pfam (Finn et al., 2014) ## ZELLXt, $43 Unigene FIVERAE S . FH FPKM {H 3R~ Xt N Unigene
(MRS F L FPKM = LU B3 — 5ok B By (LU B SeAR B BUE B < s A K D),
B B AR B BURS DL 100 N80, Bt A K BELL 10° Mg3E N ¥, f#ifH DESeq. EBSeq
HEAT 2 5 FKIEFER (Differentially Expressed Genes, DEGs) %34T, UL FDR <0.01, log;FC = 2 Afiii
EARE, SRAFAHA KBl A K P [ 1] DEGs.

1.3 EFEHBIER qRT-PCR WIS ERREEFNEENHT

BEHLEEL GH3. A-ARR. TKTA [, UL GAPDH AWNZERF (4534, 2013), H Beacon
Designer7.9 4% 11 qRT-PCR 5|4 (& 1), %8 HSYBR — 745k & & PCR /73T qRT-PCR,
LGRS i 1 ] S

%1 BT qRT-PCR HIEFEER4314
Table 1 The gene-specific primers used for qRT-PCR

BRI FIAATR SIS (5-30

Transcript ID Primer name Primer

c144644.graph_c0 GAPDH-F TTGTAGGTGGCAGACTT
c144644.graph_c0 GAPDH-R CTACTCCCGATGTTTCC
c84123.graph_c0 GH3-F GAGATACATTGCCTTGC
c84123.graph_c0 GH3-R CCTCTACAGCCTCCTAA
c101588.graph_c0 A-ARR-F AATCCTCGGCTCCAATG
c101588.graph_c0 A-ARR-R TTCCTGTAGTCATAATGTCATCT
c108348.graph_c0 TKTA-F GTTGTGCTATGGAAGGA
c108348.graph_c0 TKTA-R TGTTGTGATTATCGTCGTA
c106163.graph_cl AUXI1-F TTACTTCACCTCCTAATCCAA
c106163.graph_cl AUXI-R TCAATCCAACAGCATCCT
¢93265.graph_c0 TAA-F AGATGGGCTAAGTGAGA
€93265.graph_c0 TIAA-R CCGTCCTTGTCTTCATAA
¢107750.graph_c0 PIF,-F CGTATGCCCGTTATCTTAG
¢107750.graph_c0 PIF4;R TACCTGATTGTTGATTCTGTT

AR F: 10 uL 2x HSYBR One step qRT-PCR 22/, . FiE514%% 0.4 uL, 0.2 pL #%
FSRBHR AW, 1 pL ROX Y4k, 1.0 ng RNA AR, #MKZEAAR 20 uLo RN KM H: 95 CHHIAE
P 15 min, 95 CAEPE 10 s. 60 CIBKIEM 30 s, 40 MEFH. FIH 2B I FE LA AT M
GA. TAA BB EME SHSRAEPFHNIER AUXL. TAA. PIF £ (& 1), H qRT-PCR #47
FE R e mRIBE T
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1.4 HIEAMIE

PP T EE KR B T B R & 5 Z 08 (ANOVA), F Statistical Product and Service Solutions
(SPSS) Bt 47 Tukey HSD Mk, AR E - 3ME 2 18] (1) 7 7 % (P < 0.05), H Excel il &%,

2 RS0

2.1 GA; #1 1AA A& IBFTIE FE KT F 05 & 0 _E AR IRAR SR FR O 220

WK 2 frs: SxHEEMLL, FRACEE 3 4F, HABAEE XS R FE R A BER . LEE 1. 2. 4. 5,
6 o P AT R A, AR EE 5 LU IRER S T 49.72%, 1fiALEE 7. 8. 9 N HNHI AT K
HADHIFLEEBE TAA WREESGRTIGIN, SRk EE GAS Al IAA HE AR THRERM T K. EIRHTK
IRAEPRFAEALEE 2, 4. 5. 6 &M PRI R E1Em . JRHIELFE 5 %A T R&MIEN 2.2 5. DLk
SERFRW, 4bFE 5(600 mg - L' GA3+40 mg - L' TAA) S5 F T-He BB Rl 1 A F1 b VRSt AR B AR5 -

R2 GA M IAA AEEERMFHERITM
Table 2 Effects of GA; and IAA treatment on seed germination of P. polyphylla var. chinensis

AL GAy/ TAA/ HA B3 1% WA R AR /%
Treatment (mg-LD (mg-LD Germination rate Release rate of epicotyl dormancy
Xfi Control 0 0 5833+ 1.70 ¢ 17.33 +1.25 def

1 300 20 68.00 +1.63 cd 22.67+2.05cd

2 300 40 72.67 +2.05 be 27.00+1.63 ¢

3 300 80 64.67 £2.05 de 18.67 £ 1.70 de

4 600 20 82.67+1.25a 34.67+1.25ab

5 600 40 87.33+249a 3833+1.70a

6 600 80 75.67+£2.62b 28.67 + 1.89 be

7 1200 20 3033+£1.70 f 19.67 £2.05 de

8 1200 40 2533+1.70f 1533 £1.25¢f

9 1200 80 15.67+2.05¢ 11.67+£2.49 f

e AFENGFREEIR 0.05 KFER L.

Note: Different lowercase letters indicates a significant level of P < 0.05.

2.2 GA; (600 mg- L") F1IAA (40 mg- L") QLB TESHIMTHLIREREATK

SEE SR T RTE UG E T, ERAE (F 1A, 0d), BRI, ekl (B 1B, 0d).

0~ 30 d WA ZHkh A B B (B 1A, 30d), TERIEAE R4k R I 5 Bk AL b
LA ER:, MBHEKR (H 1B, 30d).

WEFE 60 d B, REFKMFIIRKE B REEIR, YIE G HIARA it (B 1B, 60 d), #5F
FHAmAREEEZMR LK 0.1 em 24 (1A, 60 d).

AEEE 120 d I, 29 50% 0 AR C 4 RELERFLAE T8 &OIRES (B 1A, 120 d), FrEAIIRAR 2
—$ar4k (1B, 120d).

ARFE 180 d A R AP T HIIEAR K ZH N 0.5 em 24 (K 1A, 180 d), BRI -FMH-FIARR A B B4
b (B 1B, 180 d). 4bFHE 240 d I FIRBMARARAZFR - R BRAL (BT 1A, 240 DD
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1 EEEHTFHENOES (A) RERSH (B) Tk
GE: HJUME; SU: JIEM; TE: f&f; RA: JIEM; EP. LR CO: Tif.
Fig. 1 Morphological changes (A) and microstructural changes (B) during seed germination of P. polyphylla var. chinensis
GE: Globular embryo; SU: Suspensor; TE: Torpedo embryo; RA: Radicle; EP: Epicotyl; CO: Cotyledon.
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Fig.2 Volcano and MA plot of differentially expressed genes
Up-regulated genes were shown in red, down-regulated genes were shown in green, and no significant expression differences genes

were shown in black; FDR <0.01 and log,FC = 2 was the screening criteria of differential expression gene.
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= H

H it

A 73.49% DEG 7&K H 2 A R

1 804 MRITFFEF| KEGG #sE (£ 3), H#io

A 50 NMIEMET, 118 4kiEiEs (K 3). Hibf 45 N SHEMMEE 5 SIERA .

#3 DEGs ELABBEFTHIRER
Table 3 Annotated results of the DEGs

K4 ) 4 Bk Database VERFEH % Number of annotated gene T o5 E 43 Hi/% Percentage
COG 1728 26.89
GO 2635 41.00
KEGG 1 804 28.07
KOG 2519 39.19
Pfam 3610 56.17
Swiss-Prot 2929 45.57
NR 4484 69.77
HuE1EM Endocytosis [ 33 S AR
I EALYEEIA Peroxisome [ 17 Cellular proeesses
AWK Phagosome [ 139 . .
FEMIE F 555 S Plant hormone signal transduction [N 45 [ .ﬂ:f%&ﬁ ,KLI‘IEEnV{ronmental
14 )i & 1 Il T Protein processing in endoplasmic reticulum [ ] 65 information processing
RNAZ MK RNA degradation [ 18
ZFE NS HE A KR Ubiquitin mediated proteolysis [ 18 WS B AR
BY#{A Spliceosome  [____] 29 Genetic information
RNA#4z RNA transport [ ]47 processing
e ——
B AR VA B Ribosome biogenesis in cukaryotes  [—_] 16
mRNART#E H mRNA surveillance pathway [ 21
AR, KRAEBMBEZBRICY Alanine, aspartate and glutamate metabolism [ 26
HE E R0 Z R A Arginine and proline metabolism [ 35
e S BN E SR X Cysteine and methionine metabolism [N 25
W MR A% Lysine degradation [ 16
H A E BRI Phenylalanine metabolism [N 29
16 & % Tryptophan metabolism [ 15
AR AR MR Valine, leucine and isoleucine degradation [l 16
A FE A4 B Phenylpropanoid biosynthesis [N 43
SFERIRIAZE WA 4L Amino sugar and nucleotide sugar metabolism [N 40
PR ML ER AN R X1t Ascorbate and aldarate metabolism [l 15
FAIEERAEIR Citrate cycle (TCAcycle) [ 34
SLpEANH F BRI Fructose and mannose metabolism [N 24
FHIEAR /B4 Clycolysis/Gluconeogenesis [N 44
ZEEFN —FR BRI Clyoxylate and dicarboxylate metabolism, [N 27
SRR B S IR MR 44 ¥t Pentose and glucuronate interconversions [N 30
BRI B8 1% Pentose phosphate pathway [ 21
IS £ 1% Pyruvate metabolism [N 28
JEMFIEMC I Starch and sucrose metabolism [N 53 Aol
St 18 Y5 [E 2 Carbon fixation in photosynthetic organisms [N 37 Metabolism
4G Nitrogen metabolism [l 14
&AL BER1k Oxidative phosphorylation [N 60

364 1% ] Photosynthesis

& F £ H Photosynthesis-antenna proteins
2-4FFR IR 2-Oxocarboxylic acid metabolism
SR A ¥ Biosynthesis of amino acids
4%l Carbon metabolism

6 B8 ARt Fatty acid metabolism

6 i S [4 fi% Fatty acid degradation

H B A538 Glycerolipid metabolism

H IR A Glycerophospholipid metabolism
#5848 14 Sphingolipid metabolism

1A 4% 2451 Porphyrin and chlorophyll metabolism
AP H kS Glutathione metabolism

S-PI & B/ beta-Alanine metabolism
JET Terpenoid backbone biosynthesis

NE 4438 Purine metabolism,
WELE (Rt Pyrimidine metabolism
HE19% R B Plant-pathogen interaction
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Fig. 3 Differentially expressed genes annotation classification in KEGG
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2.4 qRT-PCR 5 RB IR

TEFEFHM PR (R 4) 1 A-ARR WZER LKL, 78 QRT-PCR 4041 (& 4) FRIEFE LR
15 TEREESAN P e R GH3. TKTA HIFE K FiERIE, 78 qQRT-PCR 44 [ AL R IARIE . HIbiE
HEE AR I B HER v 58, TR AT AR SR T R RE TR SR E S H S SR ERR
IEFER 3T

F4 BHREMNFPERREIEFNER

Table 4 The results of differential gene analysis in transcriptome sequencing

Hhid i A FPKM

. Unigene %75 L300 T %2 o S s
EnCthng Uniiene Iﬁ];7 RWRFIT BRI iz;zz}iis);iery rate fg)ijg * E&Eﬂation
protein Ungerminated seeds Germinated seeds
GH3 c84123.graph_c0 21.15 1.14 2.14E-11 -4.61 T Down
A-ARR c101588.graph_c0 0 8.94 1.69E-07 5.69 1 Up
TKTA c108348.graph_cO0  27.48 0.60 4.44E-16 -5.86 T Down

O A8 & FhF Ungerminated seeds
3.50 B & FhT Germinated seeds

T 300 |
G = 250 | o
% g 2.00 | gg
B - .
g g 0150 f %
B2 |
g %

1.00
0.50
0

GH3 A-ARR TKTA

B4 HEERMFHRITESD 3 NERFIEEEAN qRT-PCR BIESH
Fig. 4 qRT-PCR analysis of three selected differentially gene during seed germination process of P. polyphylla var. chinensis

25 GAMIAA ERBRPEFREAEER SR

CYP7p;~ GAzgox Fl GAzox = GA %83 R (Brady & Mccourt, 2003; Fleet etal., 2003).
HH GA|. GAs. GA4 A GA, 5 4EHEYE (Eriksson et al., 2006). K4l KEGG #(5 % [ pathway Tl
T GA & Bl BRI S B F S5 R (R 5) KIL: CYPoo 19 2 N mfSEEF B R T ;5 GAypox 1%
TR B, ZRAEEL 2.505 GAsox BEfEHIETEN GA, FA NTEIEEN GAs, SFEAEMEN

£S5 GAABBBRTHERRAER
Table 5 Differentially expressed gene analysis in the GA synthesis pathway

G FPKM REy—
ﬁﬂfi Unigene % KR T AT i::ﬁ?:iery E=FEAC T
. Unigene ID . . log,FC Regulation
protein Ungerminated seeds Germinated seeds rate
CYP;y; ¢78907.graph_c0 3.01 0.22 0.000756777 -3.50 N Down
¢85990.graph_c0 2.17 0.27 0.006290936 -2.94 N Down
GAyox 97855.graph_c0 0.77 6.40 0.00535699 2.50 LA Up
GAsox c112923.graph c0  22.77 3.38 7.72E-06 -3.15 T Down

T ERRIEER T LEFREN FDR <0.01, log,FC = 2. F.

Note: FDR <0.01 and logo,FC = 2 was the screening criteria of differential expression gene. The same below.
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GA 7k, GAjox MY KR B R, 25550 - 3.15. XA R TE A EHEEER GA, b
WA EER GA AR R . H GA At fEd, 3 MNOCEREII R R EEAER (K5, Hik
HED STt I0 ) GA5 FE L EAERN i Rk B e A .

YUCCA. ALDH & fEAbm5| e FRRZ T B TAA [P OC5ERG . fKHE KEGG ¥ & pathway Fill i)
TAA & BB B A SN 25 5 (% 6) K IL: YUCCA FI4misL R Bl & FilRIAs, 2R 80N 4.30;
ALDH ] 7 MwILHE K F1, 41X ¢102733.graph_c0. ¢33727.graph c0 B & FFEIE, B 5 MIEF B
B FARE, HEN ALDH 2 LfREESE . T IAA &g E ol YUCCA fit ALDH [ifiE
ik, HEN IAA MG BUKCER S . TAA G EGSFES, BN SRR AR R R R IA KPR (3R 60,
WA DU A5 N ) TAA TEF 7 R R e = AR

®o IAA ARERTHERREEE
Table 6 Differential gene analysis in the IAA synthesis pathway

DT s FPKM R o

i %/}% H Unigene i 5 — — i 1337;‘\‘ I ERGE W

Encoding . A K FhF B R False discovery .

. Unigene ID . . log,FC Regulation

protein Ungerminated seeds Germinated seeds rate

YUCCA ¢32476.graph_c0 0 2.67 0.001025713 430 LA Up

ALDH c105442.graph_c0 0 3.49 1.82E-09 6.30 i Up
¢110700.graph_c0 0.26 10.59 5.02E-09 4.67 i Up
¢41909.graph_c0 0 2.54 0.000774287 435 L Up
¢78259.graph_c0 0 3.10 0.00034432 4.50 i Up
c80324.graph_c0 0 1.75 0.001366824 4.24 i Up
¢102733.graph_c0  20.03 2.46 5.14E-07 -3.44 T Down
¢33727.graph_c0 2.29 0.03 5.80E-09 -543 T4 Down

2.6 GAFIAA EERSBEPEFREERDH
PIF, it A 212 5 FIRMM K IR G 3T G-box JUfF b T B3, {23k N IR Ghdh &K
(Lincoln & Eduardo, 2015). DELLA #H A= GA 5 SRAM MR T, @5 PIF 45640
1 PIF 0% R U 4% 6 N1, T #8490 24E K & B (Lincoln & Eduardo, 2015).GA A {233 4% Py DELLA
BB AA TV B DELLA & H B0 7E (2 dE P 4 K K & (Wang & Deng, 2014) . #i ¥ KEGG
K B pathway TN GA {5 5 BRI SN TR (R 7, GA (558E NiiF PIF, HIgwmig
(c107750.graph_c0) B & FiiRIE, ZRMEECN 3.02: GA W2k GID, & A % i 2k K]
(c106625.graph_c0) BJIE FiZRIE, £ qRT-PCR 5 K I PIF, Rk /K- Flm (B 5). MoEEikE
11 GA; BEIEI (2 GA (5 5 @ E sk e R A T R .

®7 GAESHRBRINERREEE

Table 7 Differential gene analysis in the GA signal transduction pathway

Py . - FPKM NN , o 3 s
gcﬁfnﬁ Unigene %5 AT AT AR R IR ZESEs A

. ¢ Unigene ID 2 . i . False discovery rate log,FC Regulation
protein Ungerminated seeds Germinated seeds
PIF, ¢107750.graph_c0 1.29 14.87 7.53E-05 3.02 i Up
GID, ¢106625.graph_c0 164.22 41.78 0.00186777 -2.40 i Down

AREREYAEKNKE BRI R, REEHF g, 7801 Ao 4 ok 2 8 53 5 1E H
(René & Scheres, 2008). AUXI fE¥FAEKEME NG CEMFS, 2011, #KHE KEGG ¥ &
Wi pathway T AAE K 205 S IB IR AL SR P45 8 (R 8) KBl: AUXI 1) 3 ANgmidE R i & 1
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s ARF [ 4 DNwISIEA, [ c100879.graph_c0 B NIfERIAAN, HAth 3 NEEFI#EH R _FiARIA,

HEM ARF & BERE#EA. EKRIFFM AUXTAA. SAUR Mg 458 EERE (£8). &
qRT-PCR RE K, AUX1. TIAA FRiE/KFHlm (& 5). HHENE Bk E R TAA B2 1AA
15 A B s SR A A F R T K

5 HEEBEMTHERIRPMNIEEN 3 MERREEEN RT-PCR ERRESFH

FAR koK T
Relative expression level
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Fig.5 qRT-PCR analysis of three selected differentially expressed gene during seed germination process of P. polyphylla var. chinensis
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Table 8 Differentially expressed gene analysis in the auxin signal transduction pathway

Gt Hr [ FPKM o T
iif(idﬁin‘:gl Unigene 4 & KR T HHRFT FZ;sfeyiiIsJ;iery ERGH AR
. Unigene ID . X log,FC Regulation
protein Ungerminated seeds Germinated seeds rate
AUXI ¢100098.graph_c0 0.15 13.54 1.55E-12 578 ki Up
¢106163.graph_c0 0.95 32.53 1.17E-09 4.56 i Up
¢106163.graph_cl 3.63 31.17 0.000375911 2.66 i Up
AUX/ ¢100217.graph_c0 0.00 3.18 0.00034432 4.50 i Up
IAA ¢101806.graph_c0 0.28 20.79 3.46E-12 5.53 i Up
¢101953.graph_c0 10.24 82.04 0.0008429 2.56 i Up
¢76275.graph_c0 0.00 7.20 1.28E-08 6.04 i Up
¢82488.graph_c0 0.00 10.92 1.96E-07 5.67 i Up
84645.graph_c0 0.07 3.56 0.000118717 4.15 i Up
93265.graph_c0 30.23 200.21 0.007543812 2.29 i Up
98810.graph_c0 0.28 7.27 0.000515738 3.61 Fi# Up
ARF ¢101160.graph_c0 2.25 14.25 0.005961428 2.22 Fi# Up
¢83085.graph_c0 12.52 76.27 0.008426625 2.16 ki Up
c84314.graph_c0 0.91 7.38 0.004750392 2.48 i Up
¢100879.graph_c0 7.37 1.61 0.000721811 -2.57 i Down
SAUR ¢114008.graph_c0 0.18 14.71 3.00E-10 5.42 i Up
c45327.graph_c0 0 33.00 2.11E-15 7.93 i Up
GH3 ¢53212.graph_c0 0.03 1.94 1.83E-05 445 i Up
c84123.graph_c0 21.15 1.14 2.14E-11 -4.61 1 Down
3 ik

NI GAs AT TAA f

MINE . RNIBTR, BB RIE S S, KRRTEDEKRKRE (EhE 55, 2016). @
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s 0N P A KEGG Tl pathway 43 Hr e B MFh 85 A BB YR & OIS 5 4 Sd g )
DEGs, AJ#ERTT GA; M TAA 43R 105 & ML .

GA BM T kK as 7, FE@EEFEM DELLA EH, MIMEIE GA FiiE 5k ABA
SR EE & 4] (Dill et al., 2001; Hirano et al., 2008; Sun, 2010). GAy0x fl GAsox & HIE S
A TEME GA REERF (Yamaguchi et al., 1998). #ME GA w] LT HEYI NIE GA &M (Wu et al.,
2009; Yangetal., 20100, GA I IAA &bFRIHELFT~, AT KB B, GA & BUZER GArox2. GAjoxl2
REFEFRIE FHRIE, 2017). FREE (2015, BhJREE (20160 23 BITEALAEFI T F1 49 Fh IR AR AR
BRIt AR ORI GAyox LIARIE. (HFAF (2016) FEMEFTHE &M T R ILFER KL GArox LIRHRIE,
GAzyox FIAZRIE AT KIL GAsox T, GAzox L, X 54MFE GA; Al TAA £ % .Reid Z(2011)
WINH TAA £520 GA MHRIER [ EL . AL T GA {5 58K NI PIF, BESE & 212 5 T IRl i K3t
R A 3 G-box o Hilug sk, (i N IRAhf4 (Lincoln & Eduardo, 2015). ZEHRHE (2017)
HEAT I AR IR N I, TAA FI{E GID, 324K 8 E M g 2L R T RIS, GA; {XUE PIF;. PIF, )%
IR Z R RIE . AR AR GA; Fl IAA HELFEM T 5, GID, 2 A 1453 K B8 T
KIE, GA 55 NF PIF, (gmAt ik K B 8 Rk, HEMESMEEIN GA; 1A YR GA JE[H1EH
T, GA G5 Mg, [P E©EM TR,

Leivar 45 (2012) &I IAA>. TAA4 TAA 9. TAA. YUCs 25 &7 G-box AR K 2w b K /&
PIFs [ B4R . Sun %% (2012) IAA PIF, BEE RS YUCCA [3RiE, MMt IAA 14,
s A KRN SFIEYEK . TAA AR AR AUX/TAA S F R T B AT ARF 553K
FIAHRIER, ARF Al —DB0E SAUR o 25 K SO R &R IE R A4 (Guilfoyle & Hagen,
2001; Franklinetal., 2011; Proveniers & Zanten, 2013). EK KB PE T AUX/MTAA 4 5%K
S TAEYI A KR B (Mockaitis & Estelle, 2008) . A7 H X IAA A BG&E 0 KB, YUCCA
F ALDH [ Zmta e R 3Rk B, R IAA GRBUKFFmE . HENLESMNER T TAA FIR IR TIAA 3L
TEFR, 1AA B 55 FEMgER, RFEHEEM TR R (2015 EHF SR PRI ES
ARKEARRE, R T AR R.

gE LRTA, EEIKE GA; Fl IAA HAME R R E ZRE R I RRHR, JER240d 7TH
R B e B 7 HOARHR, AR BRI T B K B IE . GA; Fl TAA AR 3EFh 1 K R EE v]
At 5 GA. T1AA A ARG 57 S,
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