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i. Seedling stage of development; ii. Pseudobulb development stage; iii. Pseudobulb maturation stage; iv. Unsheathing stage; v. Flowering stage; vi.

Vegetative bud stage.

B1 mbZERSE
Fig. 1 Growth history of Oncidium hybridum

fruit load, HFL) #E 28 = A A KRGS, R4
IR F PaTFLI, T IHIAE T ZEES. BRT
AR E L AN ZER AL 2R oAb R 1 A Y
AN FE LA, TFAE A 2h T A DG 3k TR RE AR 1 T 46
BEAR TR T AL 5 3 A A S R0 LS B B
IR AN, WA SO0 22 2R 5T v, A
ZE BB R A AR PR X AR A =5 0 25 Ay Wi 2 5
M AR K, I8 25 1 S8 i B U 3 2 Ak e Ak kg (4L 7
R R RE R

SO 2EAE R — P B R B A Y 22 A6 )
TR, B EE WM ERE . HEa
SAEGTIR LR, I b R S BRI A S,
g 2 AE T ) R SRR TSRS B . AR R R
AR BRA R ZR L 22 AR S G SO0 22 VI A
PR AR R BT S0 2L B ILA SRR TR —5
FrEs ) P I S, iR Rt 24
SR AR AL 7, SR YIE R
Rk, T A R) 2% 2T Al it o 198 S0 22 200 Bk
G, TEfh R B B SRR 2R A R e
PR S 6 T A A 5635 PR A7 2 1 o sl 3R 1, AT R 3
FEZEATAR I, B R E A FR 2E I B sl A K
A DG 35 R B ok B ST, T R R RS R AR F Y,
NEH B RN E AR5 L MR d s
FIEE 374 K5 A A K0S, S80S
KA. BRI, BARIATE HSCL BRI EE, (5
IF AR B ZE G VEA T AT 90, [R] DA A 7= 5t
P R R 2R i D Bk 2E B4 1 T VAT AR D, X300
2 HEEFIE IR TR WARGE

ARFFFEIRGT S0 22 A0 2F BB FR 24 o F
BLL, AR T ff 845 S0 22 A0 2R FVE 3R 28 4
KEBHCHEFE R, M 300 2 YIHeA: = o f
HORSE ZEBRERPE K B LR AR (LIS SE R, DI4R &

SO 22 A PR AR | 0 A S0 22 R A B
AR XHHES AT b B A AL A R
AT EER I L

1 #E57FE

1.1 AEYARE RIS DA [R]— i AR R A
H B SC0 22 K — 5 (Oncidium hybridum 'Boda
NO1') HE #f H BE ML £40 T4l & Fr Be i 24 4 A
IR LT 1 5 2 TP Z) 10 mm E2F AYAE
PRIE 3 Bk BEMLEREAL T8 52 2R B B i 2 4F A i
ff LI 3. 4 TN 1 ZY 10 mm & 57 2 Y
FERRSE 3 0%, BOHAEZF . B4 (8 2), R &)
FL BRI 2 ~ 3 g, IRARAEE T, I3t 6 M,
T SR R S

10 mm

B2 XOERFREFFERTE
Fig.2 Diagram of flower bud and vegetative bud
samples of Oncidium
LA T 250 T 3403 T 440 4 Tt
Note: 1. First cotyledon; 2. Second cotyledon; 3. Third cotyledon;
4. Fourth cotyledon.

1.2 RNAREUREE 5L, MHXRMEY) 2
Z iR SR AL AR ESR O R4 B RNA, A5
XTHE ) RNA SEAT s | A5 | e R PEAa i, LA
AR AT A 0P B b i . R, A cDNA 3¢
J&, 1 7F Illumina NovaSeq 6000 “F 5 [ X%} cDNA
SCEESEATINT o SR, X e st A B R A 7 o e 4
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i, DATH B 1 e AL B0 h i TUAR T 91, AN 3R
e I ) A SR

1.3 HEFHEERFTEERBRSW HH
FASTP v0.19.31" 55t T A7 FEA BRI A4 7 o S 4 o
TALTEAR (B 46 BdE 2 S Q30>85%), T Je i =
it 7 3 5 22 JL A HEA TP 5 H X, LGS 3R 28
xR, B4 2% 545580 (Fold Change) =2 H PDR<
0.05 1 Jy it A #fE o % 0 2 1B 1 DEGs 5 GO,
COG. KEGG 4 AT H1 LLXT, $As i S5k
FEREE B

1.4 qRT-PCR LI UV SRAFEARIL S B
FEZEMY RNA, £l & 4% /) RNA H T Je 205080 .
fif A HiScript I 1st Strand cDNA Synthesis Kit
(+gDNA wiper) Ji % 5% 13050 & X RNA #17 Je f%
%, G B cDNA H TG 25285 o {di A Primer
v6.0 %11 qRT-PCR FE 514, 519550 L3k 1.
fdi ] If-4#% B8 ChamQ SYBR qPCR Master Mix iz 7
BT E B PCR, HefF Actin FEPIVE N
WS B Bl 45 5 B il 27207 ISR X
Fika,

®1 XBEEESIMFT

The primer sequences of key genes.

Tab. 1
B Em514)(5—3")
Genes Forward primers (5—3)

S5 (5—3")

Reverse primers (5—3')

Actin GCAACATTGTTCTTAGCGGAGGCT TCTTCATGCTGCTTGGTGCAAGTG
AUX/IAA22D AACAAAGCTCGACCTCCAAACG GTGTTGCGCTACAATGGTGTTG
SAUR-6B ATGGGTTCATCGTCTCCGTCTC AACAGCACGATCCGCAGAACG
MADS1 TGTGAGTGTGCTTGGTTGCTATC TTGATTGAAGACCCGAAAGATCCC
PIF4 AGGAGACTATGAATCTGCCGATGG AAACTTGAACTTTGCTTACCCTTTCTG
FLK GCAGAATCTACAGATGGAGCACAG GAGGCGGCACGTACTGAGG

2 BR5HM il 1t 3 F] 7 671 4> DEGs, i ik

2.1 XLZEEFRFSLTFINFHIE DEGs
S8 4ifk)5 i RNA 4 Agilent 2100 {SC#5 K601,
25 3 g R RIN {HAE 8.4 ~ 9.5 705 FBl N, B 5 ik
JEER PRI PR .l E pR AR R 15 3 R
FE51) 127 452 717 4>, 2 37.36 Gb, £&FE4 Q30
TE 94.62% LA b, F BRI P B8 T &, Al S
AR, TR T IR2L5 T .

H 36954, FHZFRIA N 3976 4>, N TE M HL T
fiftix € DEGs HTH L, X Hi4T COG. GO. KEGG
GERIEE MR ER ., R 2l AL, g
7420 /> DEGs #7185 2., B 2 AU
JiEN eggNOG, K 7227 4>, 1EBE/D ) KEGG X
P JFETE B F) 2 894 4 DEGs, COG % i 1 e 3|
2 662 o TM— LR B 2 A 5L I ] R AR & Bt
FBTE, BT BE 5 S H L H LA X,

R2 XOEEFEF VS £HFH DEGs i EFB&IT

Tab.2 Annotation and statistics of DEGs between vegetative buds and flower buds in Oncidium.

SR COG GO KEGG KOG NR Pfam Swiss-Prot eggNOG
Database
i
2 662 3237 2 894 3893 7 004 5891 6194 7227
Number

TE: 34774201 °DEGs, 29— Kl e iR (B 2 e T B RO A 8, AT A .

Note: A total of 7420 DEGs were annotated by at least one database (the number of annotations across databases overlaps

and is not included in the total count).

2.1.1 COG Zh &4 £ o4 Milt— T f# DEGs
B B & W RS B, 75 COG %44 (18 3), DEGs
RBNPATE T AL FHLH A H e 2, 15 R ik
KA G Wiz ARG, LU= — M RE S5 ATk

AR =R A 3B AN A AR X sk
50T LUE S 5L S ALK AL A e A e
AL SR TR 2 A R R R

2.1.2 KEGG F#ea%  JRREEN ¢ [HiE/ Y
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ABCDEFGHI JKLMNOPQRSTUVWYZ

Function class

[ A: RNA processing and modification RNAJIT-Fl i

. B: Chromatin structure and dynamics % (i 2549 5 8l 124

. C: Energy production and conversion fis /4 7= il

. D: Cell cycle control, cell division, chromosome partitioning 253145 61, 4 /324, Yeiisr e
[ E: Amino acid transport and metabolism % k&5 i i Fif L

. F: Nucleotide transport and metabolism #% 11 4% 12 f1{ Gt

. G: Carbohydrate transport and metabolism fift /K {k 75432 5 AR i

I H: Coenzyme transport and metabolism 4fiEZ 4 FICis

. I: Lipid transport and metabolism Jiif iz i fi1{ Cif

. J: Translation, ribosomal structure and biogenesis BHIE, ARG S
. K: Transcription % 5%

. L: Replication, recombination and repair & i, L4 &4

B M: cell wall membrane/envelope biogenesis 41l fifl %%/l A A 4 % =

B N: Cell motility ZHf1iZ 31

B 0: Posttranslational modification, protein turnover, chaperones Hi¢/5 11, & 115844, -1

| 13 Inorganic ion transport and metabolism JCHLES Fiafi A il

.Q: Secondary metabolites biosynthesis, transport and catabolism A=A =00 LY 0 BRI
i . R: General function prediction only {{— i il

. S: Function unknown JJAEAI

B Signal transduction mechanisms {7 5% Ll

. U: Intracellular trafficking, secretion, and vesicular transport £l pyiz i, 4 e 2%

.V: Defense mechanisms B L]

I I . W: Extracellular structures Zilfifi#M45#4

= = . . Y: Nuclear structure 454

Z: Cytoskeleton ZIfifi--42

B3 EFF VS EZFH DEGs COG g5 £ E
Fig.3 COG functional classification diagram of DEGs between vegetative bud vs flower bud

I 20 /i, MK 4 7T i, DEGs 2% & 472
HER . IR AW . RIS YA BGERE, JE
RN . AR ECENER, DAY R
g, Kb, MYMERGESHRIER . 25
WA RGE R RN B AR YA R R E R
DEG i i 2. WM AR, RN &
BRI S SR AR T A R, 0 s R
WY RS FIERES 5HEME G BEE
YK LR E RS RE,

22 S5HEYHEESESHELN DEGs 54 1

KEGG_pathway KEGGI# %

VIG5 i R G A T e b i
PR, TEMYM R F S ks rh, ik i
78 1~ DEGs, L £k A 334, WA ERK R
(Aux). R R (GA) ., T3 EK H B (BR) | 7% IR
(ABA). /K# 1R (SA) . ZKFIR (JA); T KA
454>, ¥ & Aux. GA., BR, ABA, SA . JA. 4ifiti43
HE(CTK) . L0 Hr, Tiive th 22 R IR0 &
1) 4 5538 % (E 5), 78 Aux (7555 5 s,
SAUR. TIR, AUX/IAA22D FE N e HJa) 5 Fe K 2635
W, FE Y ERERK, GH3 LR W E R

JEREA: 145 % Phenylpropanoid biosynthesis -
DNA % ifi] DNA replication
BRG0P0 45 B Flavonoid biosynthesis
HHLE 4 Mismatch repair

I|-||I|‘|||||||||||
B

i g g
%;zm%zﬁiﬁ Stilbenoid, diarylheptanoid and gingerol biosynthesis

[ F 41 Homologous recombination [

G445 1L Biosynthesis of amino acids |

KHARR BT
EERRIN A IR

Phenylalanine, tyrosine and tryptophan biosynthesis |
WSL YR8 4 Base excision repair

R  AHKFRES )45 1) Cutin, suberine and wax biosynthesis |-
(5 f AL Tryptophan metabolism |

JERTRIEEMEC I Starch and sucrose metabolism |

TP 5 5 5% S Plant hormone signal transduction |-

B A AL BEZS-1Z ] Ubiquinone and other terpenoid—quinone biosynthesis
e Mg Fatty acid elongation [
R Phenylalanine metabolism |

FIAE A M P A% Limonene and pinene degradation

AR . 225 M55 R Glycine, serine and threonine metabolism

LRIl FRFEE R AR Ascorbate and aldarate metabolism [
B-PN &1L beta-Alanine metabolism

q value

0.002
0.004
0.006
0.008

Gene number

o|I

30 60 90 FEP B

B4 EFF VS 1E3FH DEGs KEGG BB EEETE
Fig. 4 Barplot graph of KEGG pathway enrichment for DEGs between vegetative bud vs flower bud
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OhGene035500(SAUR-104)
OhGene012356(SAUR-6B)
OhGene018739(SAURS0)
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OhGene014054(AUX/IAA22D)
OhGene009120(AUX/IAA22D)
OhGene003554(AUX/IAA22D)
OhGene015223(AUX/IAA22D)
OhGene039973(AUX/IAA22D)
OhGene013519(AUX/IAA3)
OhGene008543(AUX/IAA3)
OhGene032609(AUX/IAA4)
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Fig. 5 Heatmap of significantly differentially expressed genes involved in hormone signaling pathways between

Ko TE SA 55 l&Eh, TGAL, TGAI0 LIk,
TGA2 R 355, NPRS F TGAS WIAT E R a4
ik, 78 CTK 755 Fish, AHP B2 TR,
IR AR TR IR PIF4 JER 2 KA,

vegetative bud vs flower bud

R3 FEEXHNERKERREFREERSIT

Tab. 3 Statistics of differentially expressed transcription factors and genes related to flowering

23 SHAEEXHNERREIERBETFREERSN

WY RN Z TN RS H RN R i1,
B9 e B 22 o 6 DR e s IR 7 S5 0T AE S DA O o
AWFFEIRE H 13 DHIOCHSE R B o (3R 3),

%Y ik ik
e I 5 FEEE e OSBRI ey S
L Expression s Expression s Expression
transcription factors/genes transcription factors/genes transcription factors/genes
trend trend trend
OhGenel43464(Forever Fup  |lOhGene033882(4P2) Fdown ||0hGene046073(MADSI6)  Fdown
young flower protein)
OhGene015200(FLK) Tdown ||OhGene015557(4P2) Fdown ||MSTRG.8385(MADS2) Lup
OhGene004083(CAULIFLOWER I
u Tdown tu
IMADS-box) p OhGene033883(AP2) OhGene004083(MADS1) p
OhGene004080(CAULIFLOWER
fu MSTRG.52270(MADS2 Fu MADSI Fu
IMADS-box) p STRG.52270(1 52) p OhGene004080(] S1) p
OhGene021037(AP2) Tdown
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Horp, BWZRIE 74, TMEL 6 41 EERE

Y AR ¢ G # FE [ APETALA2(AP2) . Flowering

locus K homology domain isoform X1(FLK)[7] i 3&
¥ )8 2 1K, Forever young flower protein %
CAULIFLOWER/MADS-box, MADSI. MADS2 %%
6 /> MADS-box JE [N Z RN i IA . X LEHE R
PRI =~ 11 35 DL A9 38 38 0 S0 22 2 43 e J 2L R 4

SAUR-6B AUX/IAA22D
1.5 k% 20 20
= skskskok
S
g 3 1.5} 1.5}
Q2 1.0}
K 1.0} 1.0}
= o
=205
£E 0.5 0.5
(9]
o~
0 X 0 N 0
%2’( - K # - >
ARSI g Ve e
& <¢\{O é\"b Q\o
& &« &

YEM .

2.4 qRT-PCR 4 #7  hilt — 2 B0 iF &% 5% 41 2K
P B9 A FH M, ] qRT-PCR 22 56 X 54> ¢ HE 4
OhGene009120(AUXIIAA22D) . OhGene011730
(SAUR-6B) . OhGene004080( MADSI ) . OhGene001497
(PIF4) . OhGene015200( FLK) FHA7E R (1 6),
HAR L a3 5 S A g 35 —3k .

MADSI PIF4 FLK
o) skskokok
E— 25 15
20} *
sl 1.0}
1.0} 05
0.5
> > 0 > >
% % »f
& RS
Y& g e W
Q\c é\‘b‘ Q\e
& «¥

E 6 qRT-PCR #iE%it
Fig. 6 Statistics of qRT-PCR data
TE: * RN 25, P<0.05; **3RR 2 57 3, P<0.005; ***3FoR 2 54 3%, P<0.000 1.
Note: * indicates difference at P < 0.05; ** indicates a significant difference at P < 0.005; **** indicates a highly significant difference at P <
0.0001.
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31 XAOZHIBEFIKRH DEGs RIEBRST
S RTEIREE S50 8 B it A 55 22 DR A B
= LRERT e . AR R, ok G4
AR FIAR ) P8 508 3R R A 5 W B AR 2F o Ak
W FEAEIE Y (Amorphophallus konjac) 13X — By
Bead F v, M S RS R I e 2 OCE B
IS, H RN KEGG il & e Y R
G553 TERMAEERECE . RN B & st
B0 IR, BERZE A G W S SRR ) T AL R IR
Az R AR Y B, GX S 5 AR ) R AR TEAE )
AR A B U, B rh A i 2 AR R
X AR, 5 8 2 (Amorphophallus bulbifer) B 1t
ZERIM2F KEGG & Mg R —3", EZFmE
T ACTERE IR AT 55 e — Lok &)
A AT 2R, X 5 A K A 2R &k
SHEWHMEG TR ER RS AR
A RS 45 SRR .
32 MOEMBRFUZEEMHEESHSEX
F YR AZ SRR AR AE 5 , E A R S
S I IE Z AR W U R S BT LA

BAGMHAEKMOAERS, NERERK
FITFAE R, AN IR R OC L2 R
RPN, Aux, CTK, GA &8 F 4 Kk 4t
P A B T2, AUX/IAA22D, SAUR,
GH3 [ FiRERIR, T ARFs W ZE0 T 3%
K, P A AR AT RE S M A 4K R AR 5 X 24y
ARy IE A, AL ZE b2 Hosg i K. TIRI 5
HEREDTFEG, HRSIE I AUX/MTAA &R
e ARF WGV, dEmAEEY AR ERRRE
S 3% ARF-AUX/IAA M EAE R8T, 16 T iF
KW GH3AEHT, 144 5EZERE S, RN AKER
WA AR 1328 By 1) 2F s B, T RE AT R T 25253
A HBNAEZE AR AT A, Ao )
Jif CTK 55 ¥ MRk, W] CTK 7EX) & 77
ZEo A IE R R, AR AL ZF oAb 32 (R .
CTK 5 Aux WfigH BEAEH DA, KR 2F
1) & & Mok, CTK 5 SR A K R iz, i
% H B B R aOBE ALY, CTK P85 A 4l 203%
PR, IRTEA 5 B B BR ) 2 & A B H 00 20 BT 1
HEREFRE SR RERTEEEM, X IR
WSVEHC e AEM R T LR AR .
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W, I SA 1R T ig e T OCHE R T NPRI AHE
YERL, T TGA10 X HEYIAERS B & B R OCHAE R,
A, ABA | JA 4 — 63 R 25 o A W) MDA
WA S TF AR 2 2 5 TR TR, L i A= 9
e B2
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ik, WAEZE R T R SHE . MADS-box 3 [H
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B LN S0 22 BRI AERY, ok H 2246 (Oncidium
Gower Ramsey ) [} MADS?2 fig i 5k R U me S+ $2 il
oy B R HT T AERY, AN, Forever young flower
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Foik, KPR SO AR IR AT, (B
HE— LS IE

4 4 g

AHIFFEXS SO0 2= PR —5 AL RS 57 2
RS P 0T, B R — R LT TR R,
243 | KNG IR S I 3R S — g T AL B A
KB MADSI, AP2, FLK %38 300 22 A6 25
FRZE AR, Ry i — 2 TR A9 300 22 A
T AR AN R 2R BRI K B GLIE B HL A $E L R
WSIER, (T4 8 S0 2 A PP ROeR AT | ik
O 22 R B R, XSl b [ 22 A0k & R L
Ao EENTE L,

S 3Lk

(1] BKIEZE, I SO0 22 70 bR SFE AR AL (], P AE
FiFE 2, 2003(12): 26-27.

[2] Chin D C, Hsieh C C, Lin H'Y, et al. A low glutathione
redox state couples with a decreased ascorbate redox ra-
tio to accelerate flowering in Oncidium orchid [J]. Plant

& Cell Physiology, 2016, 57(2): 423—-436.

(3] sk B 22 AEZF A0 A 23 T L BAURE 5C 2 ARG A v b
[D]. ] ARl K27, 2018,

(4] FEHETE, oK, FFELTR, 55, WM > BRF 1 5 o 7 A
SRR D], PR 2 5 0 1 AR W %, 2018, 37(3):
1265-1270.

[5] Li Z, Xiao W, Chen H, et al. Transcriptome analysis re-
veals endogenous hormone changes during spike develop-
ment in Phalaenopsis [J]. International Journal of Mo-
lecular Sciences, 2022, 23(18): 10461.

[6] Fan Z, Li I, Li X, et al. Genome-wide transcriptome pro-
filing provides insights into floral bud development of
summer-flowering Camellia azalea [J]. Scientific Re-
ports, 2015, 5: 9729.

(7] P AT AL o3 fad B v M B s 2 03 M ST
FEAHSCHEA 5l [D]. MR ARAEpRll R, 2014,

[8] Pochamreddy M, Haim D, Halon E, et al. Alternate bear-
ing in ‘hass’ avocado: fruit load-induced changes in bud
auxin homeostasis are associated with flowering repres-
sion [J]. Journal of Experimental Botany, 2024, 75(18):
5717-5733.

[9] Chandler J W. The hormonal regulation of flower devel-
opment [J]. Journal of Plant Growth Regulation, 2011,
30(2): 242-254.

[10] Li Y, Zhang B, Yu H. Molecular genetic insights into
orchid reproductive development [J]. Journal of Experi-
mental Botany, 2022, 73(7): 1841-1852.

(11 S, &30, BRI, 45, 22 AEAE & B SOsiAE S [
P IE ST HE R (1], rp [ A K724k, 2023, 28(7):
57—67. https://doi.org/10.11841/j.issn.1007-4333.2023.
07.05

[12] B e, EHRUE, SIS, 5. 300 22 AR [F A F 20t
A BRFEAR I SRR (7], Rl 2548, 2017, 32(7):
719-723.

[13] Mouhu K, Kurokura T, Koskela E A, et al. The Frag-
aria vesca homolog of SUPPRESSOR OF OVEREX-
PRESSION OF CONSTANSI represses flowering and
promotes vegetative growth [J]. The Plant Cell, 2013,
25(9):  3296-3310. https://doi.org/10.1105/tpc.113.
115055

[14] Feng J, Wang Y, Ge W, et al. Regulatory mechanism of
the miR172e-LbrAP2 module during the vegetative
growth phase transition in Lilium [J]. Planta, 2023,
259(1): 26.

(157 sk, LIANE IR AR K S AR AR K AR 3
AT [D]. W RIE: ZRARl K%, 2020.

[16] Chen S, Zhou Y, Chen Y, et al. Fastp: an ultra-fast all-
in-one FASTQ preprocessor [J]. Bioinformatics, 2018,
34(17): 884—890. https://doi.org/10.1093/bioinformatics/
bty560

(171 &9, /51l YR, 45, Fe R A 2 oAkt i [ 35
KoHL#AF R R (J]. | 2 R, 2023, 50(5):
1151-1164.


https://doi.org/10.11841/j.issn.1007-4333.2023.07.05
https://doi.org/10.11841/j.issn.1007-4333.2023.07.05
https://doi.org/10.11841/j.issn.1007-4333.2023.07.05
https://doi.org/10.11841/j.issn.1007-4333.2023.07.05
https://doi.org/10.11841/j.issn.1007-4333.2023.07.05
https://doi.org/10.11841/j.issn.1007-4333.2023.07.05
https://doi.org/10.1105/tpc.113.115055
https://doi.org/10.1105/tpc.113.115055
https://doi.org/10.1105/tpc.113.115055
https://doi.org/10.1105/tpc.113.115055
https://doi.org/10.1093/bioinformatics/bty560
https://doi.org/10.1093/bioinformatics/bty560
https://doi.org/10.1093/bioinformatics/bty560
https://doi.org/10.1093/bioinformatics/bty560

3 ]

1k

FEA AR P 22 AR AT SO0 B I R R R 539

(18] 211, EJiliA, FENG. I8 46 2RI 27 % s 2 7 B
[J]. 4y FHIYEFh, 2020, 18(16): 5315-5322.

[19] Pei L, Gao Y, Feng L, et al. Phenolic acids and flavon-
oids play important roles in flower bud differentiation in
Mikania micrantha: transcriptomics and metabolomics
[J]. International Journal of Molecular Sciences, 2023,
24(23): 16550. https://doi.org/10.3390/ijms242316550

[20] Liu W, Feng Y, Yu S, et al. The flavonoid biosynthesis
network in plants [J]. International Journal of Molecular
Sciences, 2021, 22(23): 12824. https://doi.org/10.3390/
jms222312824

[21] Li W, Xu P, Qian C, et al. The combined analysis of the
transcriptome and metabolome revealed the possible
mechanism of flower bud formation in Amorphophallus
bulbifer [J]. Agronomy, 2024, 14(3): 519. https://doi.
org/10.3390/agronomy 14030519

[22] A KA. B R A J R 2 1 e B Rk X i 42 4l (D).
FEBH: SR, 2020.

(23] ABFLF-, W4, EA R, 55 MR R AL WL BT
SEUERE[T]. 3#AE, 2020, 42(8): 739-751.

[24] Chao W S, Dogramaci M, Horvath D P, et al. Phytohor-
mone balance and stress-related cellular responses are
involved in the transition from bud to shoot growth in
leafy spurge [J]. BMC Plant Biology, 2016, 16: 47. ht-
tps://doi.org/10.1186/s12870-016-0735-2

[25] Tong N, Shu Q, Wang B, et al. Histology, physiology,
and transcriptomic and metabolomic profiling reveal the
developmental dynamics of annual shoots in tree peon-
ies (Paeonia suffruticosa Andr.)[J]. Horticulture Re-
search, 2023, 10(9): uhad152. https://doi.org/10.1093/hr/
uhad152

[26] Dharmasiri N, Dharmasiri S, Estelle M. The F-box pro-
tein TIR1 is an auxin receptor [J]. Nature, 2005,
435(7041): 441-445.

[27] Chapman E J, Estelle M. Mechanism of auxin-regulated
gene expression in plants [J]. Annual Review of Genet-
ics, 2009, 43: 265—285. https://doi.org/10.1146/annurev-
genet-102108-134148

[28] Swarup R, Parry G, Graham N, et al. Auxin cross-talk:
integration of signalling pathways to control plant devel-
opment [J]. Plant Molecular Biology, 2002, 49(3/4):
411-426.

[29] Werner T, Motyka V, Laucou V, et al. Cytokinin-defi-
cient transgenic Arabidopsis plants show multiple devel-
opmental alterations indicating opposite functions of cy-
tokinins in the regulation of shoot and root meristem
activity [J]. The Plant Cell, 2003, 15(11):

2532-2550. https://doi.org/10.1105/tpc.014928

[30] Zhang Y J, Nie C R, Guo W J, et al. Exploring flower-
ing genes in Phalaenopsis through transcriptome analys-
is and critical gene validation of hormone signal trans-
duction pathway [J]. Russian Journal of Plant
Physiology, 2023, 70(3): 25. https://doi.org/10.1134/
S$1021443722601938

[31] AR, 28, AN, 45, TGA %% 5 [N 716 I A 4 i
SR AR R PR I SE 0t i (0] R A B
274, 2024, 60(7): 1079-1086.

[32] Amasino R. Seasonal and developmental timing of
flowering [J]. The Plant Journal, 2010, 61(6): 1001—
1013. https://doi.org/10.1111/j.1365-313X.2010.04148.x

[33] Lyons R, Rusu A, Stiller J, et al. Investigating the asso-
ciation between flowering time and defense in the Ara-
bidopsis thaliana-Fusarium oxysporum interaction [J].
PLoS One, 2015, 10(6): ¢0127699. https://doi.org/10.
1371/journal.pone.0127699

[34] Lim M H, Kim J, Kim Y S, et al. A new Arabidopsis
gene, FFLK encodes an RNA binding protein with K ho-
mology motifs and regulates flowering time via
FLOWERING LOCUS C [J]. The Plant Cell, 2004,
16(3): 731-740. https://doi.org/10.1105/tpc.019331

[35] Xie W, Ding C, Hu H, et al. Molecular events of rice
AP2/ERF transcription factors [J]. International Journal
of Molecular Sciences, 2022, 23(19): 12013. https://doi.
org/10.3390/ijms231912013

[36] Mehrnia M, Balazadeh S, Zanor M I, et al. EBE, an
AP2/EREF transcription factor highly expressed in prolif-
erating cells, affects shoot architecture in Arabidopsis
[J]. Plant Physiology, 2013, 162(2): 842—857. https://
doi.org/10.1104/pp.113.214049

[37] Z=5e70, £&, NI, 5. MADS-box JE [ ¥ il {51
AR ST HLRLT] . SR 2 50 T A 77, 2010, 29
(6): 1122—1132. https://doi.org/10.3969/gab.029.001122

[38] Thiruvengadam M, Chung I M, Yang C H. Overexpres-
sion of Oncidium MADS box (OMADSI1) gene pro-
motes early flowering in transgenic orchid (Oncidium
Gower Ramsey)[J]. Acta Physiologiae Plantarum, 2012,
34(4): 1295-1302. https://doi.org/10.1007/s11738-012-
0926-x

[39] Hsu H F, Hsieh W P, Chen M K, et al. C/D class MADS
box genes from two monocots, orchid (Oncidium Gower
Ramsey) and lily (Lilium longiflorum), exhibit different
effects on floral transition and formation in Arabidopsis
thaliana [J]. Plant and Cell Physiology, 2010, 51(6):
1029-1045. https://doi.org/10.1093/pcp/pcq052


https://doi.org/10.3390/ijms242316550
https://doi.org/10.3390/ijms242316550
https://doi.org/10.3390/ijms242316550
https://doi.org/10.3390/ijms222312824
https://doi.org/10.3390/ijms222312824
https://doi.org/10.3390/ijms222312824
https://doi.org/10.3390/ijms222312824
https://doi.org/10.3390/ijms222312824
https://doi.org/10.3390/agronomy14030519
https://doi.org/10.3390/agronomy14030519
https://doi.org/10.3390/agronomy14030519
https://doi.org/10.3390/agronomy14030519
https://doi.org/10.1186/s12870-016-0735-2
https://doi.org/10.1186/s12870-016-0735-2
https://doi.org/10.1186/s12870-016-0735-2
https://doi.org/10.1186/s12870-016-0735-2
https://doi.org/10.1186/s12870-016-0735-2
https://doi.org/10.1186/s12870-016-0735-2
https://doi.org/10.1186/s12870-016-0735-2
https://doi.org/10.1186/s12870-016-0735-2
https://doi.org/10.1186/s12870-016-0735-2
https://doi.org/10.1186/s12870-016-0735-2
https://doi.org/10.1093/hr/uhad152
https://doi.org/10.1093/hr/uhad152
https://doi.org/10.1093/hr/uhad152
https://doi.org/10.1093/hr/uhad152
https://doi.org/10.1093/hr/uhad152
https://doi.org/10.1093/hr/uhad152
https://doi.org/10.1146/annurev-genet-102108-134148
https://doi.org/10.1146/annurev-genet-102108-134148
https://doi.org/10.1146/annurev-genet-102108-134148
https://doi.org/10.1146/annurev-genet-102108-134148
https://doi.org/10.1146/annurev-genet-102108-134148
https://doi.org/10.1146/annurev-genet-102108-134148
https://doi.org/10.1146/annurev-genet-102108-134148
https://doi.org/10.1146/annurev-genet-102108-134148
https://doi.org/10.1146/annurev-genet-102108-134148
https://doi.org/10.1146/annurev-genet-102108-134148
https://doi.org/10.1146/annurev-genet-102108-134148
https://doi.org/10.1105/tpc.014928
https://doi.org/10.1105/tpc.014928
https://doi.org/10.1105/tpc.014928
https://doi.org/10.1134/S1021443722601938
https://doi.org/10.1134/S1021443722601938
https://doi.org/10.1134/S1021443722601938
https://doi.org/10.1134/S1021443722601938
https://doi.org/10.1134/S1021443722601938
https://doi.org/10.1111/j.1365-313X.2010.04148.x
https://doi.org/10.1111/j.1365-313X.2010.04148.x
https://doi.org/10.1111/j.1365-313X.2010.04148.x
https://doi.org/10.1111/j.1365-313X.2010.04148.x
https://doi.org/10.1111/j.1365-313X.2010.04148.x
https://doi.org/10.1371/journal.pone.0127699
https://doi.org/10.1371/journal.pone.0127699
https://doi.org/10.1371/journal.pone.0127699
https://doi.org/10.1371/journal.pone.0127699
https://doi.org/10.1105/tpc.019331
https://doi.org/10.1105/tpc.019331
https://doi.org/10.1105/tpc.019331
https://doi.org/10.3390/ijms231912013
https://doi.org/10.3390/ijms231912013
https://doi.org/10.3390/ijms231912013
https://doi.org/10.3390/ijms231912013
https://doi.org/10.3390/ijms231912013
https://doi.org/10.1104/pp.113.214049
https://doi.org/10.1104/pp.113.214049
https://doi.org/10.1104/pp.113.214049
https://doi.org/10.1104/pp.113.214049
https://doi.org/10.3969/gab.029.001122
https://doi.org/10.3969/gab.029.001122
https://doi.org/10.3969/gab.029.001122
https://doi.org/10.1007/s11738-012-0926-x
https://doi.org/10.1007/s11738-012-0926-x
https://doi.org/10.1007/s11738-012-0926-x
https://doi.org/10.1007/s11738-012-0926-x
https://doi.org/10.1007/s11738-012-0926-x
https://doi.org/10.1007/s11738-012-0926-x
https://doi.org/10.1007/s11738-012-0926-x
https://doi.org/10.1007/s11738-012-0926-x
https://doi.org/10.1007/s11738-012-0926-x
https://doi.org/10.1093/pcp/pcq052
https://doi.org/10.1093/pcp/pcq052
https://doi.org/10.1093/pcp/pcq052

540 B EYZFR ( RZESL) J. Trop. Biol. 2026 4F

Transcriptome differences resolve the phenomenon of bud

jumping in Oncidium and its regulation

Lan Hangiao'*, Liu Le?, Li Weishi’, Hao Daicheng’, Chen Taizhen'?,
Lu Ling"?, Tang Minqgiang"*', Ling Peng"*"

(1. Key Laboratory of Genetics and Germplasm Innovation of Tropical Specialty Forest Trees and Ornamental Plants, Ministry of
Education, Hainan University, Danzhou, Hainan 571737, China; 2. School of Tropical Agriculture and Forestry, Hainan
University, Danzhou, Hainan 571737, China; 3. Hainan Boda Orchid Technology Co., LTD., Haikou, Hainan 570311, China)

Abstract: To address the decreased cut flower yield caused by the bud jumping development phenomenon, where adventitious
buds interrupt the normal growth cycle of flower bud differentiation in Oncidium cut flower production, flower buds and
vegetative buds of Oncidium hybridum 'Boda NO1' were selected for high-throughput transcriptome sequencing. A total of
127 452 717 high-quality sequences (37.36 Gb) were obtained, and 7 671 differentially expressed genes (DEGs) were identified.
COG functional classification revealed primary enrichment in signal transduction pathways and carbohydrate
transport/metabolism pathways. KEGG analysis showed that DEGs were significantly enriched in starch and sucrose metabolism,
phytohormone signaling, and other pathways. Among these, 78 DEGs were identified in the phytohormone signaling pathway,
with the most pronounced differences involving auxin, cytokinins, salicylic acid, and gibberellins. Thirteen transcription factors
and flowering-related genes, including MADSI, AP2, and FLK, were also screened. These results partially elucidate the effects of
auxin, cytokinins, and flowering-related genes on the differentiation of flower buds and vegetative buds in Oncidium. This study
provides a theoretical foundation for further research on the mechanism underlying the bud jumping development phenomenon
during Oncidium production. Additionally, it supports subsequent improvement in production efficiency, quality enhancement,
and optimization of cultivation and management. These findings hold significant practical value for advancing orchid breeding,
seedling production, and industry development in China.

Keywords: Oncidium; transcription sequencing; flowering gene; flower bud differentiation; vegetative bud differentiation
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