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Abstract: Common buckwheat (Fagopyrum esculentum), a heteromorphic self-incompatible (SI) species.,
is the annual herbaceous crops with rich nutritional value. The objective of this study is to explore the im-
portant functional pathways and key genes regulating fertility and style development of self-incompatible
common buckwheat, which has great significance to further study the molecular mechanism of self-incom-
patibilities in common buckwheat. Ukraine daligiao (UD) (heterostyly and self-incompatible) and Tianzi
21 (TZ) (homostyled and self-compatible) as materials, RNA-seq were carried out with the samples of
pistils and stamens from S-morph flower (S) and L-morph flower (L) of UD, and H-morph flower of TZ
(H). A total of 283 170 unigenes with an average length of 1 351 bp and N50 of 2 040 bp were obtained,
among which 68 813 differentially expressed genes (DEGs) were identified. GO function enrichment analy-
sis showed that the DEGs in L. vs S were significantly enriched in “angiogenesis” and “blood vessel devel-
opment”. KEGG metabolic pathway analysis showed that DEGs of L vs H and S vs H were significantly
enriched in the pathways of sesquiterpenoid and triterpenoid biosynthesis. The most of DEGs of L vs S
were enriched in the pathway of plant hormone signal transduction. There were 77 DEGs in “sesquiterpe-
noid and triterpenoid biosynthesis”, among which the gene expression of triterpenoid synthesis pathway
was down-regulated and the gene expression of sesquiterpenoid synthesis pathway was mainly up-regulated
in self-incompatible common buckwheat. In the plant hormone signal transduction pathway, compared
with the self-compatible common buckwheat, the DEGs in auxin, JA and GA had high expression in the
self-incompatible common buckwheat. Fifteen DEGs related to self-incompatibility were analyzed by qRT-
PCR, and the expression trend was consistent with the results of RNA-Seq analysis. The expression levels
of AGL80 and PG were high in the pistils and stamens of S-morph flower and low in the pistils and sta-
mens of L-morph flower in UD, which may be related to the style development of self-incompatible com-
mon buckwheat. CCCH encoding zin finger protein, transcription factors ARF, MYC, SP11, SUI1 are
related to the fertility development of common buckwheat. This study acquired the gene expression profi-
ling data of the pistils and stamens of different flower style in common buckwheat, found that the forma-

tion and development of vessel have an important effect on the style development of self-incompatible com-
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mon buckwheat, and the terpenoids, certain plant hormones and transcription factor play important roles
in fertility development of common buckwheat.

Key words: common buckwheat; pistils and stamens; RNA-seq; self-compatibility; style development

W% Fagopyrum esculentum FEFE Fagopyrm tataricum #)& T 2R} Polygonaceae #:42 J& Fagpyrum HJ
VAR RARVEY), BIE T, B AR, TR, B2 RS FRCR Bk B, B
B 56 R A B4 O T L M 3. R IRRTAR I AR . BEdE k. BRI AEH Y, EE A S MAEY.
B At SR A AL Sy S B AR (MERE RS AR S5, 430 2 R 2R AL, ME SR TR AN (R AR AL, pin) FIME SR T 1R
B REAE , thrin) ™, 330 AR 15 Rl R 35 26 52005 1] 26 700 26 M bk 22 1) M L B R R4 50, HLAT H A8 OR SR R
G0 R BUAE M MRS S, RENE AR RS S, WO T EFAE R L ARk, BN A Z A5 BT AR A
L HFEEFRE F. homotropicum™ . i Fh1A 24 28 19 7 R (F. esculentum F1 F. homotropicum) 35 &
H A2 A7 SR, RO A A A K 0 TR R AR FH FES . Yasui 25T R R E AL A R thrum B pin P R B
o — A B PSR RS A B (S R ) =] thrum (Ss) #l pinCss) B2, 5 HAh Z 25 AL E
Y—#e, ALRIESMB N AR BB S isihE, H SHBMEK ARG 7 (S/s) . L-ARERTEZ A
SORAEARRECG/s) s REBL S/S FERME . (RS e E = B A LB T AR K [ A8 R B A RS
Woo % & B A 28 M SZ B sE P S" #a il TR S N MMM A KRN S>S" >, A HE Mk %
P S" B T SR ARERYE, A S" SRR T S M E A AN, Yasui FE S
Locus £ K X {F B R 32 A0l B, JFAE X 32 A Fii B b & 8L 2 4~ 5 ST AH G A9 ¢ 3 s i
RING/U-box # % % & 1. Mizuno %" FI ]l GBS i A $K15 & F5 & 3L M 41 SNP bric, S % {7 3£ A X 45
WY SNP % B2 fl st 46 Z i RIDZ X BB A & 2. TS E it = e T A 88 = f i du gt
¥ Ve, AR B i R K ™ E S w45 S %, S A 667 m’ P EAKH FaARE (R EFY R
AR 60 kg/667 m®), I E i B 28 A E R A ST H M IR, B W A SR A R, R B &
LR, PRAR WS R, ARSI Bk, MRS FEE L BN, MR
PER A EB R FILETIRAM R B A HEEE L. AR AR A 21 A A %ML 5w
ZRBLFEA ML IR A 21 SEAE AL L 5 5 25 KORL FE AR AR A A8 BE B R 2E 4T RNA-seq, i
Xof i 53 2H B 0 3 A AT SR A SR R AR S AL R R 45, 1248 A SR R FAR SR W] B S AN R
7 F LI, 57 B3R B 1k AR AE R E R 4 1 AL

1 #MRE5FE
1.1 R4

2018 ARk, F 3SR MR MANET E 21 FASRET 2 5 ORIE T SN W K250 . [ 38R 28 RURESE 5 Fh 13
T2 ORISR RNV 37 2 5 4 S0l Rl 28 Pl A T D TIT AL % DX VG R R RS N S G B, R R R A R L R R AE A
W 15 5 22 ORLSE RN 55 2 5 KR A6 (-2 A bR R J A A6 (S-280) A R A% R S B s R AL R A8 43
XEEEA 21 FSEET 2 SAEAAE, B RRFEMPG R 2 S RAE MR ENAE L HR, e HR. i
AR AR R B A B AL 25 R BE B EAT R R gE it . TUE R 7:00~9:00 A, R HIIGEEA 21 RSt
B2 SAME, B KRB FFMPTE 2 S RAEMMEAE MR, JE AT 3 WY ¥ ER ., iAW
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RHEK G —80 CILRAF, HT RNA 21
1.2 RNA REUEREHFRANF

K F 18 H Bioflux i Biospin 22 85 22 B R 9 A RNA 2 BGR57) & 52 B4 AN 16 B0 M 1 355 A9 5 RNAL 3l
i 100 B W BRE M PR VKR B RNA B 52 & 4, ] Agilent Bioanalyzer 2100 System %I RNA K ) it
K. KR A A% BN A 21 AR (HD . 55w 22 ORL3F 4 KR A8 (L) FHRLAE A8 (S) A8 50 RNA 2% 2 b
T AR BOR B R A RA AT . #8# cDNA SCE, 78 Hlumina HiSeq 4000 & E#FAT I F. A T
PRUEAR B0 0 0 00 5, 25 B 00 45 20 19 J50 6 005 7 410 OO I 80 ) L T 2 A 4 4 Sk 9 L IR0 A 2
5 A EE RO . AR5 SR Trinity B XA SOBCE #E AT PR . S BI PR L sk AS . SRS R Corset
J2 R RSB X B s AR AT )RR S, Corset JZIREB LG B K B Cluster # i %€ & Unigene, HT
JG 2. 15 39 Unigene 43 511 5 NCBI(National Center for Biotechnology Information) H7 iy NR Fl Nt
i1 . KOKEGG ortholog database) ¥4 J& . Swiss-Prot 2 [ i ¥4 /& . Plam & M 8038 % . GO $iE
. KOG/COG B FEHAT XS o e-value B E N /N T 1eb. KRG, X ERE GO H 4 % 1 Y Unigene
AT GO HIBEr 2, XHERFR COG/KOG 4 17 1 i) Unigene #17 COG/KOG I fig 4 2K . B3
KO %4 P2 i 19 Unigene #5417 KEGG R i 42 73 7.
1.3 EBERREHESF

PL Trinity PHEA 5 00 5 SEALE N S5 750, K8 AR WA BB ES Z TS LM, kA
RSEM #ffF, ¥ & bowtie2 24} mismatch 0, Xt bowtie B H X 45 R HEAT et 1530 T 4R 5 Lo 2 45
A ER KA H , X HGE T FPKM #6460, dEmifs 3] 7 A B i R AK . #H DEGseq #4722 5
BT, T B A qvalue<<0. 005 H. [log2. Fold_change| >1. $RJ5, 43 5l%f 22 5 235 C VA AT ) 3 7 gk
1 GO iR & 401 e KEGG Rtk 42 & 4 401
1.4 R EE R PCR(qRT-PCR) 4 47

MR 5 S 21 A BT 48 2R 08 3 7T 8 5 I 55 8 P RAEAE e BAH DG Y 25 S 3R GA KR IA, R Primer-NCBI 7E
VAT, W, 75 A SRRE A 21 MBEAl 2 TR, ASSAEMG 522 JORFEM P FF 2 S5 KA
FAE AL MEES S RNA RS2 26 a8 5 PCR i — 20 00 11F 22 59 5L R R APk, B RNA RIS 1 4
cDNA A ik #) £ (Invitrogen) 5 5 5 ¢cDNA, LA cDNA KHH . FeActin HNZ, FH TaKaRa( H 4
A FE SYBR © Premix Ex Taq™II(Tli RNaseH Plus)i®k# &, 78 ABI 7500FAST %865 8 PCR {Y (ABI
ONE] SEED BT A, ARSI 3 IREEARE S, KR 27T SR A Rk i

2 #R

2.1 WMHELRESWTRERDNE

e AR FE S A R [ S8R S5 VR SR & Rl 5 2% KO 35 (UD) FIAE FE 256 1 R [ 22 % A IR @ RPORE A 21
CTDAER IR CE 1A, RIS HTE R R, AR R B EE B2 2R AU R, MLk
FIMEAMBER L2 HAR . S S R TR, A NE KRS TR FHEENESER,
MRS . FEAE B AR KA AR AR AL Z 18], HE AR AEAE L BIAE 25 M BR B e /N (I D). 7 20 4 R s,
BRAE2G BARAN, A6 HAR . MESE W . Ak . AEAE B4 25 09 BE B AR AL AR | AR RN A AR 22 ) 22 Y
HA G253 L (p<<5%) (E D).
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2.2 RNA-seq Ml F & = % & FiFik

G A 21 AL (HD . 1258 22 Kok KA A8 (L) R A AL (S) B IE 35 B RNA FE 5L 4 % 5k 4 Tllumina
HiSeq 4000 W76 WF 5, 9 AP G A5 20 09 B 4 2, 2840 ™ A% B 3T o 37 Al F0 A0 5T # B0 i o, fiff
LA 3 (5 0 1 OB . Q30 (R 3 B DN A (MR R R 1% BI7E 92 % UL |, GC & 45U A (R D,
Ut B A5 21 7 A 25085 e o et R R R R e T R S R RS A BT R oK

o JBT i A RCBE AT DR 5 215 31 326 245 DM SAS, SFIKBES 1209 bp, N50 BN 1 981 bp.
1380 1) 5 S AR R Corset BAFFATZRE L, Hid )2 WKL G15 5] Clusters, X2 Clusters T HA R KT
B BB 2 M Unigene, 2485 283 170 MK JEH 1 351 bp, N50 K 2 040 bp B Unigenes.

T A BT R AR AR (L2 15 37 22 KOk S L A AEAE (SR 13 7 22 KOk FR M A48 (H-RD B [ 21 M b 25 op
[ HE R 22 S 363k, DL AR AR Ik 8 CH-AD AE X IR, 28 KA AL (-0 e 88 b LA 33k 27 788 4>, T
ik 25 244 A5 TEEREAE (S-ED MEREE R 3k 29 929 A4, TIMEIL 25 963 45 K (L-B) | 4L (S
O () I R TR 20 466 A4S, [RIAT R IEZER 19 753 A, 38 i X KA AR (L-B0) 13 55 22 Kok FR M kA (S
R B o > O IR ME A S T B SRR R AT 22 R 3R R AT, HE 716 22 RN, RO AR (LT A S AR X T
SRR AR (ST eSS F R IR 357 4, FIEFIA 359 4~ 2).

®1 FARERBESHESANFER

B it J5 4 17 5 LU )5 UEJR R B R R 0 Q30/% GC &t/ %
L_1 56420138 55733278 8.36G 0.02 95. 02 45.78
L_2 51854578 51235976 7.69G 0.02 94. 89 45. 83
L3 54170174 53401442 8.01G 0.03 92. 39 45. 39
S 1 63152392 61912778 9.29G 0.02 95.03 45. 87
S_2 66402272 65372118 9.81G 0.02 94. 82 45. 68
S 3 59586576 58608248 8.79G 0.03 92.51 45. 42
H_1 59225340 58204792 8.73G 0.02 95. 04 45.53
H. 2 53393352 52412146 7.86G 0.02 95. 04 45. 67
H_3 56415928 55677058 8.35G 0.03 92.79 45. 77

2.3 ERRIEEE GO BN

Z AR FEN GO &R RB], A SSA LR FEMEMESS (- S 1) 5 1 52 5% FR 5 M e (H-2Y)
(L vs H, S vs HD, 25 57 3R 38 B R 55 v e 4 31 Ak i e o 72 (GO': 0055114, oxidation-reduction
process) FIE AL 1A JF 15 4 (GO: 0016491, oxidoreductase activity; GO: 0016705, oxidoreductase activi-
ty, acting on paired donors, with incorporation or reduction of molecular oxygen) N 8. 3%, HIRTEIMLAE
Z54 (GO: 0020037, heme binding) . #k B T454 (GO: 0005506, iron ion binding) . B4 HLAIC i i 72
(GO: 0044710, single-organism metabolic process). # # B iif 4 (GO. 0016758, transferase activity,
transferring hexosyl groups) fPUML 254 (GO: 0046906, tetrapyrrole binding) %6¥H B & & % (K 3),
UKL GO 73 iy 22 S B P S RIS R FEA OC. 75 H A R R GE AR (LA e b 35 5 40 A48
(ST MEMERE (L vs S) 25 5 RA LR 2 E £ 28 S8 it 72 (GO: 0001525, angiogenesis) fiz h i 3%
HKABSEE X BT (GO 0001568, blood vessel development) . 58 R4 T & (GO: 0001944, vasculature de-
velopment) . S84 W 8 #8 (GO: 0045765, regulation of angiogenesis) fll & A& & 4 (GO 0048514,
blood vessel morphogenesis) ([ 3), #WH &L MM EREKFFHEMHFLELT.
2.4 EFRIZEE KEGG BESH

Z 5 RIAEEH KEGG & &0 MR, AR EMEGES A 3SR MESEHEMESR (L vs H, S vs HD 227 3R1K
TR B 9 2 B AR B 2w A =% AR WS g 145 (ko00909, Sesquiterpenoid and triterpenoid biosynthesis) s I AMA
AT A @R (ko00942, Anthocyanin biosynthesis) , i bS5 44 B3 #2 (ko00904, Diterpenoid biosyn-
thesis) ,» 5. B NG FlE BT & A (ko00073, Cutin, suberine and wax biosynthesis), B-P4 % R 1% (ko00410,
beta-Alanine metabolism) » 1% 22 B2 A1 i & B2 1 (ko00330, Arginine and proline metabolism) , 2Bt 2 R MK &
2 A (ko00270, Cysteine and methionine metabolism)%§ (3 2), £HERIAEW R Ge 5 FEMER . 7E
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E AN 35 FUERFE R, ARG I B A A8 RN 40 A A M 8 (L vs ) ZE RN L & E R MR, BREYER
=55 5 (ko04075, Plant hormone signal transduction) {3 f{) 25 R 3L R i £

Svs HEREREZEEEGO%HE Lvs HEREREEEECO0%HE
cofactorbinding  [m== structural molecule activity ]
transition metalion binding s oxidoreductase activity [
oxidoreductaseactivity [ ribosome =
metalion binding  [e—— ribonucleoprotein complex ==
cation binding  [e—— cytoplasmic part s
single-organism biosynthetic process cytoplasm
regulation of nudeic acid-templated transaiption ribosome biogenesis
regulation of ranscription, DNA-templated ribonucleoprotein complex biogenesis
regulation of RNA biosynthetic process translation
regulation of RNA metabolic process peptide biosynthetic process
regulation of nudeobase compound metabolic oxidation-reduction process
regulation of cellular macromolecule biosynthefic — [m— cellular N compound biosynthetic
regulation of cellular biosynthetic process  m— gene expression
regulation of macromolecuie biosynthefic process — [— cellular macro-mol biosynthetic process
regulation of biosynthetic process  fem— macromolecule biosynthetic process
regulation of gene expression m— organic substance biosynthetic process
regulation of nitrogen compound metabolic process  [m— biosynthetic process
nudeic acid-templated transaiption  [s— single-organism metabolic process
transcription, DNA-templated  jse— cellular N compound metabolic process
RNA biosynthetic process nitrogen compound metabolic process
oxidation-reduction process metabolic process = = ; )
organic cycic compoxmd binsynthetic process 0 5000 10000 15000 20000
cellular biosynthetic process
organic substance biosynthefic process HEAN#
biosynthetic process
organic cyclic compound metabolic process
single-o1ganism metabolic process
cellular nitrogen compound metabolic process  [EE————
nitrogen compound metabolic process  [E——
metabolic process z = = = ,
0 4000 8000 12000 16000 20000
EEM
B3 LvsH,SvsHMLvsSHERRIEIERE GO S
®2 ERRIEEE KEGG EEHH_top20
%H RED: DG H SENEH pHE BIEE p 1
L vs H Sesquiterpenoid and triterpenoid biosynthesis ko00909 103 265 1. 49E-06 0.000 185 026
Anthocyanin biosynthesis ko00942 38 76 6. 05E-05 0.003 751 799
Ribosome k003010 665 2 591 0.000 147  0.006 079 685
beta-Alanine metabolism ko00410 166 574 0.001 189  0.036 855 917
Diterpenoid biosynthesis k000904 55 155 0.001 965  0.044 372 750
Cutin, suberine and wax biosynthesis ko00073 64 190 0.002 504  0.044 372 750
Arginine and proline metabolism ko00330 209 761 0.002 505  0.044 372 750
Tryptophan metabolism ko00380 98 344 0.014 270 0.221 180 526
Glycine, serine and threonine metabolism ko00260 192 737 0.019 200 0.230 627 731
Phenylalanine metabolism ko00360 105 378 0.019 818  0.230 627 731
Limonene and pinene degradation k000903 75 258 0.020 459 0. 230 627 731
Cysteine and methionine metabolism ko00270 237 932 0.023 183  0.239 562 705
alpha-Linolenic acid metabolism ko00592 186 723 0.029 347  0.279 923 248
Other types of O-glycan biosynthesis ko00514 22 61 0.034 566  0.306 159 299
Histidine metabolism ko00340 85 316 0.055 426  0.458 191 199
Circadian rhythm-plant ko04712 139 544 0.060 126  0.465 980 375
C5-Branched dibasic acid metabolism ko00660 28 92 0.082 679  0.572 725 017
Steroid biosynthesis ko00100 95 370 0.095 350  0.572 725 017
Phenylalanine. tyrosine and tryptophan biosynthesis ko00400 162 657 0.097 898  0.572 725 017
Linoleic acid metabolism ko00591 64 241 0.099 799  0.572725017
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%H TR DGH#H BENHEH pH B p 14
Svs H Sesquiterpenoid and triterpenoid biosynthesis k000909 92 265 .000 388 0.033 980 646
Anthocyanin biosynthesis ko00942 35 76 . 000 642 0. 033 980 646
alpha-Linolenic acid metabolism ko00592 210 723 .001 012 0. 033 980 646
Cutin, suberine and wax biosynthesis ko00073 68 190 .001 096 0.033 980 646
Flavonoid biosynthesis ko00941 91 286 .003 496 0.086 699 505
Arginine and proline metabolism ko00330 203 761 .021 725 0.283 804 733
Circadian rhythm-plant ko04712 149 544 . 023 304 0.283 804 733
Cysteine and methionine metabolism ko00270 244 932 . 024 288 0.283 804 733
Diterpenoid biosynthesis ko00904 49 155 .028 043 0.283 804 733
Plant hormone signal transduction ko04075 500 2 007 .028 868  0.283 804 733
beta-Alanine metabolism ko00410 155 574 . 029 894 0.283 804 733
Regulation of autophagy ko04140 158 588 .032 232 0.283 804 733
Stilbenoid, diarylheptanoid and gingerol biosynthesis ko00945 55 180 .033 530 0.283 804 733
Oxidative phosphorylation ko00190 295 1157 .037 121 0.283 804 733
Taurine and hypotaurine metabolism ko00430 33 100 .041 519 0.283 804 733
Calfeine metabolism k000232 25 71 .041 532 0.283 804 733
Sulfur metabolism k000920 70 242 .043 616 0.283 804 733
Other types of O-glycan biosynthesis ko00514 22 61 .044 775 0.283 804 733
Phenylalanine metabolism ko00360 104 378 .045 970 0.283 804 733
Tyrosine metabolism ko00350 131 488 .047 863 0.283 804 733
L vs S Carotenoid biosynthesis k000906 5 385 .019 206  0.557 989 998
Caffeine metabolism k000232 2 71 .033 378 0.557 989 998
One carbon pool by folate ko00670 3 183 .037 015 0.557 989 998
Monoterpenoid biosynthesis k000902 2 90 . 050 675 0.557 989 998
Glyoxylate and dicarboxylate metabolism ko00630 7 842 .050 843 0.557 989 998
Plant hormone signal transduction ko04075 13 2 007 .055 964 0.557 989 998
DNA replication ko03030 5 536 . 062 567 0.557 989 998
Phenylalanine metabolism ko00360 4 378 . 063 977 0.557 989 998
Circadian rhythm-plant ko04712 5 544 . 065 735 0.557 989 998
SNARE interactions in vesicular transport ko04130 4 383 .066 427 0.557 989 998
Regulation of autophagy ko04140 5 588 .084 727 0. 634 355 072
RNA degradation ko03018 8 1202 . 104 618 0.634 355 072
Flavonoid biosynthesis ko00941 3 286 . 104 991 0.634 355 072
Photosynthesis ko00195 3 303 119 043 0.634 355 072
Phenylalanine, tyrosine and tryptophan biosynthesis ko00400 5 657 .119 639 0.634 355 072
Photosynthesis-antenna proteins ko00196 2 155 .126 108 0.634 355 072
Tyrosine metabolism ko00350 4 488 . 128 381 0.634 355072
Terpenoid backbone biosynthesis ko00900 4 501 .137 319 0. 640 822 483
Stilbenoid, diarylheptanoid and gingerol biosynthesis k000945 2 180 .159 543 0.697 022 324
Ubiquitin mediated proteolysis ko04120 8 1374 .176 527 0.697 022 324
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2.5 MEERUEMERERERERRESN

FEAT 2 5 R =l A5 10 5 R A2 (ko00909) FRALAGIN 21 77 A~ 22 57 3 [H . 5 F 2238 M 57 ME A 38 (H-2)
AL, 40 4~ DEGs 78 KA A8 MM 38 (L-) R0 50 A A6 e o 88 (S-RD hr [a] B Bl 3R35 . 37 4~ DEGs [RIBF T I8 3%
ik, Hr, =S¥ (Triterpenoid) & B HE £ K FDET1( farnesyl-di phosphate farnesyltransferase)
SQLE (squalene monooxygenase) L FWFRBILH J I, ik 5WA 2 A28, A RIEAT L (Acy-
clic sesquiterpenoid) & B FZ KN AFS1(alpha-farnesene synthase)TE H A 38 A FE K AL (L) A A
WO MRS P LT AT ST, KIBFM M (Germacren-type) FIHE K (Humule-type) & i 142 A 26 3 A
SSTLE1(germacrene C synthase), GERD ((-)-germacrene D synthase), TPS1(valencene/7-epi-alpha-se-
linene synthase), HVS (vetispiradiene synthase), TPS21(valencene/7-epi-alpha-selinene synthase) Z %N

R IR (A 4).

L H .S I H S
[ Terpenoid backbone 1 |
biosynthesis l e l I ! |
o e— —

v
Famesyl-PP FDFT1 FDFTl Squalene SQLE (S)-Squalene
-2,3-epoxide

v

Acyclic SC.S.%iI@?QQQid Chair-chair- chair-

. L ¢ chair conformation
lil —* (E.E)-o-Famesene

Germacren- type

Chair-chair- chair-
boat conformation

[ sesquite rpenoid | [ Triterpenoid ]

Triterpenoid ]

wmmm t —> Germacrene C

—» (-)-Germacrene D

+ —> Valence
't 7-ep%1 -a- %ehnene

HVS . Log, (FPKM)
1 e T —> Vetispiradiene

Hll_muvle-type -25-21-1.7-1.4-1.0-0.8-0.20.2 0.5 0.9

IE B-Caryophyllene -
H —> o-Humulene
B4 EEEN=FELEGVEHERERRANK

2.6 EYMHEHRXEREZRKREST

HY I BT 5 55 S0 TR i & (0 A AR AR A o FEEDY L ORI E S B, AR A M e 5 R X T A R A
S FIR R R YMEE S 7B 7% (Koo1075) h i E 54, W H, 75 Ko04075 A &M, 5
H 58 o5 MR S AT AL ME TSR L8, AR R L SR AR R 3 3R A5 5 30 3% b 19 22 S R IR B R TE H SR SR ARG
SEREAEMERE R s 223k (B 5). K (AUX/TIAM FS b, M T4 (D S, AUX1,
TIR1(transport inhibitor response 1) ,AUX /IAA ,ARF KM (L) ME L (S MM P ERERIE; K
FIMRAH AR S S o W RRR AU B DI AR OC , 7R FT B A5 5 i v 2L 2 B 13 NSk, 23050 6 > GOIl,
2 4 JAR1(Gasmonic acid-amino synthetase) 154> MYC2; fEHRFER (GAESEEEH, 5 H A2 % A%
FEACMERE RS LA, B SR MBI | A AE ME R b 38 IR IE Dy 10 4>, Horp 1 4> GID 1 (gibberellin
receptor GID1), 34~ DELLA 16 4~ TF.
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ERRIANVAUXYE SEE FHBRIVNESER

AUX1 ) -
TIR1 ]
F JARL
|~ MYC2
- AUX/IAA
HERGAESERE
GID1
ARF DELLA
prNeEeguaBEAF gx 7
——_,—mS s eEsS 9999 Y S

Log,,(FPKM) |

HS BYREESERTAXERERRENN

2.7 MFEEREREERED qRT-PCR WiE

Sy T 535 ot o A S O - 6 I A S AL 4 R R L AR 5 0 0 BRSSO S R A B O
1555 22 KR FE (UD) MY 2 5 (Y Q) - e 25 . S-A80 e e 85 R 19 22 56 A0 A S i SR S AP B 21 (T 2)
P 2 5 (GT) H-BIMEMERE S RNA, FIAH oRT-PCR # AR, R4 E A S % 0k xk MADS-box """ | MYB"
K U-box # 3 R ME % 16 422 5 Rk HEAT T qRT-PCROE 3), AW AEA ] 5 B L A [ 46 4 245 7
R RIBNE . k5 e SR 4L Y FPRM J5 ik 58 B2 K B0 19 238 7K 7, FEANTFAEA 8T R B i —
B FRIB A, F W TR SR AL 25 S 0 w6 1 (R 6).

3 SHEEMMEHLZEHEXNERRIEERE qRT-PCR 3|9

e SpAN LTI iR
AGL80(Cluster-11933. 108535) GGCCCTTCGATTCTCGTAACT GATTATGATGACCGGCTTTGCC
ARF (Cluster-11933. 100857) TCCCAGTTTGCAGTTCACATG AGTAAGGCTATTCGGGGTGAC
ARF (Cluster-11933. 94328) CATGTTCGAATCCCCACCTGA ACCGTGCTGATCCTGAAAGG
CCCH (Cluster-11933. 183409) CCTGGAAGCGCCATAAGGAA TTGGCTTTTCAGAAGGACAAGT
MYC (Cluster-11933. 187734) CAAAGAGCAGGGCCACCTAAG GCAAGCCCGCTTACCTTCCT
PG (Cluster-11933. 6467) CTGGAACAGGAGCCACGATT CAACGTCGTTGACTATGGTGCA
SP11(Cluster-11933. 123004) CTCCGCGCTGTTGAATTTGG GGAATCATACAGGATGAACTGGT
SP11(Cluster-11933. 168503) AAGCACGGAATCTCCGGTAA AAAAATGGACATGGCAGATGGT

SP11(Cluster-11933. 66132) GGGTGCAAATTATTCTGAAAAGTCA TCTCGTATGGAGCAATCGGC

SP11(Cluster-11933. 98978) GGAGTGAAGCTTTCGCTCTCT ACCGGAGATGAAGTTCAAGTG
SUI1(Cluster-11933. 145211) AGGGCTAGGGCGGTTCAT AATAGCTGCTACTCGTGGGC
SUI1(Cluster-11933. 126825) AGTTGTGTTCCCCACCTACG GCCACAACGTATGCGAGTTG
THL (Cluster-11933. 24640) CAGCTAATTTCGCGGAAGAAACC ACCTCCAGGACTTCCGATCA
UN (Cluster-11933. 147201) AGTCATTCCGAAAGTTCTTGGGT TGCTTGATCTACCCTTTGGTG

UN (Cluster-11933. 213250) GCTGGCAGTCATTACGGATG TATGGCAATAGCCACCAGCAT
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AGL80(Cluster-11933.108535)  PG(Cluster-11933.6467) CCCH(Cluster-11933.183409) SGA1(Cluster-11933.98978)
10 120 10 12 257 160 1.2 25
W 8 100 g 10 20t 150 1.0 20
6 80 ¢ 8 1t 140 08 15 2
# 60 6 130 0.6 10 &
& 4 0 4 4 107 {20 04 =
Z , 0 2 2 05t {10 0.2 3
0 0 0 0 9 0 0 0
UD-LYQ-LUD-SYQ-S TZ-H GT-H UD-LYQ-L UD-SYQ-S TZ-HGT-H UD-L YQ-L UD-S YQ-8 TZ-H GT-H UD-L YQ-L UD-S YQ-S TZ-H GT-H
ARF(Cluster-11933.100857) ARF(Cluster-11933.94328) MY(Cluster-11933.187734) SP1(Cluster-11933.66132)
25 50 14 50 3.5¢ 150 3.5 20
B 12 3.0 3.0
x 20 4010 40755t 25 15 @
LS 30 8 30 2.0t 2.0 10 &
®1.0 20 2 20 %(5) %(5) =
E Or . 5
<05 10 5 105’5t 0.5
0 0 0 0 9 0 0 0
UD-LYQ-LUD-S YQ-S TZ-HGT-H UD-LYQ-L UD-S YQ-8 TZ-HGT-H UD-L YQ-L UD-S YQ-S TZ-H GT-H UD-LYQ-LUD-S YQ-S TZ-HGT-H
SP11(Cluster-11933.123004) SP11(Cluster-11933.168503) SUN(Cluster-11933.145211)  SUL1(Cluster-11933.126825)
§(5) 50 5 40 20 2009 5 160
%ﬂ 30 0 4 30 1.5 1502.0 120
X025 =
& 30 3 ) 1.5 100 <
20 20 1.0 100 80 o
T 20 2 1.0 r 60 A
10 10 0.5 50 40 =
< s 10 1 05 0
0 0 0 0 0 0 0 0
UD-LYQ-L UD-S YQ-S TZ-H GT-H UD-L YQ-L UD-S YQ-S TZ-H GT-H UD-L YQ-L UD-S YQ-S TZ-H GT-H UD-L YQ-L UD-S YQ-S TZ-H GT-H
UN(Cluster-11933.147201) TH11(Cluster-11933.24640) UN(Cluster-11933.213250)
5 400 25 200
o, 350 19 1 -
P %(5)8 8 30 2.0 150 g
3 0 © 3 19 100 &
k2 150 4 15 1.0 s0 &
g 160 2 10 95
0
0 UD-L YQ-L UD-S YQ-8 TZ-H GT-H0 0 UD-LYQ-L UD-SYQ-8 TZ-H GT-H0 0 UD-L YQ-L UD-S YQ-S TZ-H GT-H

UD_L Q#5582 RO KA YQ L UK TS 2 SR A UD_S {352 ORISR ML YQ S fRETFE 2 S HEAE; TZ H fk
AE 21 SHAE; GT_H R SH 2 55 7E.
6 SMFFTUMEHLZEHXNERKIZERE qRT-PCR KiE

Ak, MADS-box %% 5 I T % % AGAMOUS-like protein (AGL , Cluster-11933. 108535) FUAH AL 8 i
T2 o7 14 2 15 22 58 > SLWH I B2 8 3£ 1N ( Polygalacturonases , PG, Cluster-11933. 6467) 16 % FE 48 (ST M I
BrhmE s, KAEAE CL-AD MRS PR R . A8 (H-BD rh R K3k, R X A 56 X AT R 5 B 3R A8 A
REAH K. B E A H KW CCCH (Cluster-11933. 183409) 1 U-box # 3 [ % ji% 3 K SP11 (Cluster-
11933. 98978) 7F [ 28 A 3 Ak Bt 55 (S-RURN L-0) e M 35 vh R ik A% . B B R K3k, HAE [ 28 26 At 3%
(H-#0) b ¥y ok, M, # % N T ARF (Cluster-11933. 100857, Cluster-11933. 100857, Cluster-
11933.94328), MYC (Cluster-11933.187734), U-box # %&£ [N % Jti £ [N SP11 (Cluster-11933. 123004,
Cluster-11933. 168503, Cluster-11933. 66132, Cluster-11933. 98978), % 5 #1 il ¥ SUI1 ( Cluster-
11933. 126825) 7€ H 28 A 5% FEINFE WA 85 b @ 3R 5K, 76 B 2SR R I M AR 8 r AR R 3k, BB AR R A, &
B S B R Al g 2 5 3 T R SR E k.

3 iTig

e O R . LT R, 22 K R A 2 M e Y. R TR
We . RS SERHBCTES . 730 de U B A (0 B S A B R 4 B D L B ST Ok T O £ T o R T
T 125 3 I 59 M 3k Cdonovo) 6 i 41 49 BT AT 72 AR 455 3 A 490 o A &0 T 395 55 DAL 19 % BRI 4 B 32 19
Tk, ERT, AP0 R FOROR 2 L R RN | BT AR Y AT T R SR, I
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PRI T AR OCHE R, (HA OGNSR A SA SR R R AEAE I 77 AR OC 10 5 DR A 0. A58 43 ) % e AE 101 A 28 9%
FNETSE SR A 21 ST AR BERE RS LSS AS SR RIS Pl 5 5 22 JORE 37 K A A0 0 Al A8 R R A A M e A A T
BN F, 193] 7 283, 170 4> Unigenes, HAFXKEEH 1351 bp, N50 24 2 040 bp, R4 1 /& Bt i 5% 5%
Y DF 45 R T 3R TG K X SR B M RUE AT & B R O 35 A% F 5 i AR R A i B8 e R

TR G W ARIE S I, P A 5 i 48 O 0 56 i R (TPP) A 6075 T4 3 — i
2 (DMAPP) ) 41 i 19 e K50 KRR & W, w2840 & W AE A AR b 350 A7 78, HoA 45 Fh 45 4 A o)
RES. W S SRR EEAAR, B R ORE R, A R E, RER AR
AEFMOGRMERE FNFO . L TREGIERMMZE MARERSE, TN ERKMALT £ LE
SR F AR, — SR A T TG 2 A W R AR | R AU AT R AR AR B G b, i g
Xf 22 5 R AT KEGG BB KB, A AREMETES AR MG FFHEMER (L vs Hy Svs D 2R %
IR R 2 AR BT A S A A GRAR, aRRERI B) 79 2 FRIA AR, 42 4> DEGs fE K
FEAE (-2 e 358 R0 8 A AR (S0 MEME S vh R BRI 3R 35, 37 4> DEGs [T 98 5K 55 . H I 4 il 25 4k
BTSSR ETMETHELET.

YIRS 55 T X TR M A A w EEDY . ZEERMAESZMEYME, 1AM
SR SEHEESY. MY AEREY AR ZEA LS S5MMITA LT EE, AEms 2 my g, xf
A A & B A S L AR R 3R T A T s R B S 0 A R AE R A KT el ey
W AU RN IO SR I (I S AR SE R Y A B . AR P, MYMEGES SRR
(Ko04075) i) AUX /TAA 5 @ & R & 8% VI AH G, i &b 5 A 28 26 RT3 55 HE A8 ME I 35 A0 L,
AUX1,TIR1,AUX/IAA ,ARF ,CH 3 F1 SAUR %53 1E A 28 AN 55 R 3R KA AL M ol 38 b 2 Dol 3k, ¥
M AUX/TAA MR RES 5 THEF R F.

KA A MY R F LR REEZEEM, WRAER" | EEmEE" . BB .
FEAES L R Y RN TR A0 A AT B s A B A I A A R0 A 0 e 36 A AS TR B AR S . E PR S
i, JA S R2R3 MYB #5tH1 MYB21 LI K MYB24™, 5 bHLH # 3K 74 ~WH(MYC2,MYC3,
MYC4 R MYCS R4 5 W e ds & B, Shi &5 BFIE 25 R W, AR R R AEAE TPy JA W
I, AR A Y JA W BE AR, S5 A MR JA AFE, Shi %Ik S-RNase Y2 15 K - FE AR
5 IAGSHIA K. AT o WKL R 2 7 R ARG S EHA T, MYC2 76 A S8 RE M FF &K . M
FEAEMERESS b B R A, F SR RESE L MERE S R R R Rk, 5 IRE W] JA 55X bHLH %5 HF MYC2

A IINTIE =3 R CE B s 1 G

FERGABEYTIFZRKE T BLARA D WEYEE, Wi FRF . 2. gk, BRIE
KE AR E S MY PR AW E RN GA 8/, EEAHE GAL, GA3, GA4 Fl
GAT, EbE i 2R B 2T A 9. DELLA J& GA SN A9 G HE 40 i I BEE 2 . MR 7 & 28 . AR K
UL A TR GA R RE, 1 GA I 76 #E . DELLA M5 5 M GRAS Z % T i
TE SR TTN F0F4. mIF A 54 DELLA . ENTEIMH GA R o % s ek ok Sy oh g
Hh RGA F1 GAT 1M1 5% 4 K ML % S, RGALRGL1 Ml RGL2 $L W 1 & F5. AR w
Ko04075 &%, 1 GAYERT itk &AW & s b, 5 H SRt FEM I TF,DELLA F1GID1 %
PUTE [ 3 AN SR TR G | J A A0 M A 38 vh 2 i eak. PR, AR 2 4 000 o 25 08 1k R i Rk S &
B 25 R 3 AR R

4 #ig

ARWFTERAT T H AR REI IR . R AL [ 58 35 TR I 25 A 18 M2 5 A0 2 IR 2 08 38 Bt L3R 4%
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283 170 4% Unigenes, HH Ay 68 813 22 53 RIBHEH (DEGs) . H 32 A B FFE P A< . 50 A 28 B 1 38 b Y
EZRENEEFEATERL RN E LT ER S AR EMGE (SHA -8 5 [ 22 2% ffsF (H-
) e e o 2 S TN T B AR AR A R R = Al S e R AR R s A SN SR AR IR L A A M B
hESIEN (L vs O EREREMPYMAGSH TR T, ERR KFAMM A ERF @K PRES
FIRFENAE H AR RS | JFE A6 M ME S8 h 3 @ 3R 0K 5 ARF . MYC . MADS 1 U-box i 2 A i
LRNZEHTHMIFEFMHRE.
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