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= /A (Mormordica charantia L.) % #pz2f tk 2 = (monoecious) &4 > ¢k 35k
3 % (gibberellin, GA) v EHupio4 & » 5 w3 H & § L (Cucurbitaceae) i*
o o st X TR (next generation sequencing, NGS) 7 Z A 7| F % » 5 JI3v 240
; 4= # (non-model organism) z_ #4548 (transcriptome) Z_& o ¢t 25 GAz*t 5 A &
B E I AED R E R Tt d 37 % 3 23 MUBERTEA & o mE B
FrghF L E N v R B RNA =t R 2R iR (7 4R A 47 0 e = 106,057
i% contigs » # ¢ 40,854 if ¥ 4 :Lf% (annotate) 3 4& T ¥] (putative gene) » H *
8,948 B B 23§ =2 (open reading frame) :rjZerfh F3t AT e ftpe o v 4 L
EARES B XA T ARER TN EFFERIAY FPFL LA
BEAL T A LR T 3 £ 4 A ) McGID1s i34 & 2 4 i vE A F] McXERICOs
2 %3 L B A FIMCEINS/EILs 2 % §i & (jasmonicacid, JA) 2 & = z& ] McLOX1
# g + 2 McDELLAs ~ ARF6s 2 ARF8s % A F]4 & T ' » H ¢ zz 5 (stamen)
2T AP AT MCMYB24.1 »t 3 2 2 2 LB M > Fan el g g v oA
MCXERICOs 2 # L E R 4 7 iy WABH K Fez 4 & 3 TR ioft o g F i@
ARF6s 2 ARF8s # L& % 4 > g = %’?ﬁﬁﬁi 4 & =T EEA drd] MCcMYB24 £ IR
FrAlREE T S EPET A B ¥ McXERICOs 2 % it m MaEdh p 4 &
% B4 FIMCNCEDS 2 4 .5 R ff itk flo X3 o % 2 & 3 2 b B popls

it o
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Abstract

Bitter gourd (Momordica charantia L.) is one of monoecious species belonging to
the family Cucurbitaceae. Unlike other Cucurbitaceae crops, gibberellin (GA) promotes
female flower formation in bitter gourd. Next generation sequencing (NGS) provides a

platform to analyze transcriptome for non-model organisms. Application of 100 mg-L™*

GAz on seedlings of bitter gourd ‘Moon Light’ at 6~8-leaf stage reduced the ratio of male
to female flower from 37 to 23. RNA isolated from GA-treated bitter gourd was
conducted for comparative transcriptome analysis using NGS technology. 40,854 among
106,057 contigs were annotated as putative genes. Approximately 8,948 open reading
frame-annotated genes showed a 2-fold differential expression between RNA of control
and treatment. Gene expression of McGIDs, McXERICOs, McEIN3/EILs, and McLOX1s
were up-regulated and that of MCDELLA, McARF6s, and McARF8s were down-regulated
after GA treatment. McMYB24.1 showed down regulated following GA application and
it might play the role in inhibition of stamen development. Up regulation of McXERIOs
might play a crucial role in GA-induced femaleness by promoted ABA accumulation in
bitter gourds. McARF6s, and McARF8s were down-regulated after GA application which
caused the reduction of jasmonate biosynthesis and repressed the expression level of
McMYB24. These might inhibit the stamen development. McXERIOs might be induced
following GA treatment which promoted the expression of McNCEDs and ABA
accumulation. It also induced thylene biosynthesis in bitter gourds following GA

application. These might promote the femaleness level of bitter gourd together.

Key words: phytohormones, gibberellin, abscisic acid, transcription factor, stamen

development
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% /A (Momordica charantia L.) % # & 4#* (Cucurbitaceae) — & # & {23 & i

Pt ATV EL A LLFER 2 R FHFE L AR ZE TR EF RN @

AR~ F 8 R AR LR EA  (Human Immunodeficiency Virus)

F g4 i (Fang and Ng, 2011) - 5 A % L £y S ispiek R E

(monoecy) » 4efe & i F A 1E o e a R D BR TR HIR 5 L&D

RRAEz - o Tiofcpaerpt v g 50:1 0 4% F A £ (Rasco and Castillo, 1990;
Sumpoudlek and Abella 1974) -

¥ EE- LRESFE SR (phytohormone): %% 4 2 4 £ 2 F v >
e ARy A2 EHBRIA Y E TV AR TEA LS (Ayaetal, 2009; Aya
et al., 2011; Gocal et al., 2001; Olszewski et al., 2002; Plackett et al., 2013; Sun, 2010;
Sun, 2011; Yuetal., 2004) - &4~ 4 & 3 & & (plant growth regulator) %= /A o4k
B2 e g wmiFt s 3£ (gibberelling GA)~ £ Jz~ % ¢ fiZ~(1-naphthalene
acetic acid, NAA) vealei e (indole-3-acetic acid, IAA) % #r% % (maleic hydrazide,
MH) %357 3 ¥ = fegic4 & (Akter and Rahman, 2010; Banerjee and Basu, 1992;
Bisaria, 1974; Ghosh and Basu, 1982; Ghosh and Basu, 1983; Prakash, 1976; Thomas,
2008) - “b *5 503k £ >4 & 554 (Luffaacutangula) ~ # 3 (Lagenariasiceraria) % #*
/A (Cucumis sativus) 3=iEsgze o4 & » 2 B3 H & HFEAFY > i E € RiEE
AERTEZ A A~ R MR TSN TE & R fE I fC sz gt (Banerjee and Basu, 1992;

Ghosh and Basu, 1982; Ghosh and Basu, 1983; Krishnamoorthy, 1972; Mitchell and
Wittwer, 1962; Pike and Peterson, 1969; Rahman et al., 1992; Thomas, 2008) -

AFE G0 RS ATHEAAMAT ) AL R TR BTE T R F e
2 i3 en A 2. RNAZA (RNA sequencing) » +“ fieds % B2 fo &k 5§ AJ2 2. 2 A e
BREDRAFLEPELAR T rEF L g F B&EREPFRYF R (realtime
quantitative reverse transcription-polymerase chain reaction, gPCR) 1 ip| 2k F]1 & 3L X

B RL T PRE TR 2 A WA -
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# /A (Cucumis sativus L.) z_ 7= /& & (floral primordia) # 4~ 5 = £ (bisexual)
= P RFE Z2 S (Stamen) % ppsC (pistil) RA 0 F A ICARRARE o WEH T FF BT
oo EF BRSNS F a2 (Malepszy and Niemirowicz-Szczytt,
1991) o 02275 » PRER2 B T A Frd] > RFRID K FT R BT 2T
Z ¥ o g R Bk T (Malepszy and Niemirowicz-Szcezytt, 1991) » 3= A 2_ 7 4
BoA 7 LA M MR F TR BRI A FT 4 AR T RLFT

¥ REZFETRF 4 LI ((Tfoy > 1997) -

= AT AT
(-) Figiks

AT &d = W24 A F A (locus) ¥ 0 F (female) & ik %13 >
AIERORE AR M (male) FEEAFIL > AEFTLEEEASIMLT G M
AT L FEM (mm) BFo T A 275 A (androecious) A F1AT F oA FA R
FrEl () 7o e B% 5 5 27 (Mibus and Tatlioglu, 2004) - # ¢ F 2k ¥]
#5 CsACS1G (Mibus and Tatlioglu, 2004; Trebitsh, 1997) » 3 CsACS1 £ #]z_ % =
FE (copy) & ¥ - & u4F R (non-sex-specific) 2. branched-chain amino acid
transaminase (CsBACT) & #1€ 22 & ¥ (Knopfand Trebitsh, 2006) - M 2k 7] A % 75
CSACS2> #2445 = L %] (alleleym > % %3t - %= (conserved) %3 > H % 33
vie e d o g fe (Glycine, Gly) #& % 5 L #3 & (Cysteine, Csy) » ¥ 5k ¢ 4 % =
+ (Lietal., 2009) - A L F] & 7 & ¥ response to antagonist (CSRAN1) i 48 (linked) -
RANL %24y 3+ (copperion) @:if: 2 %X 1 > @ srdp—+ BiL /o5 2 X HWF
it 2 & :g4% (Terefe etal., 2005) -

PRiE R R R U2 Z27° ~ A - R (.andromonoecious) # A 2 ¢ ’fﬁ 4 X F4p
o b FoTa BB RB T A4 ST R 2 4 A B RiERT S
Bikhe A2 £330 w7 4 $epic; 6% s A4 (AGNOs) 34 & etk A

A SR A XA d AT M A TR £ e G A EARA Fr
2



z2 5 7 (Yamasaki et al., 2001) - CSACS2 z_gx#++ (promoter) ** 7 % (Nicotiana
tabacum) i 7 tk i S FJc¥ 84¢ CSACS2 fadsF > B4 i 5 U F |k
o5 4 4] (wild type) # /&7 7 3 # CSACS2 & 3R » *5 11 G e &I 1 % i H & 30
i’ﬁﬂC%%2£6%%%fEi?%ﬂﬁ%ﬂ’ﬁai$§%§b%u%ﬂﬁ

&2 5 (Lietal, 2012) -

PUERE FAFIA kg R e A 2 s v 2 M A F R dr e g0
PR R E T E F AT > e BT LA EM AT R E Y E2
RIpGE Ao A R L N ERMPA v B AT S FA S g0
FEMAF Rl gt Sepie ;B e mA TR R RN sE 2 Frdl e g
BT HAEFAFEZ VA S g FIREMELEHE T A FA TR A e
FHRE P B f 2 m A TR > 2 Ed SRz Eird o el ol A ET R
m A4 A i e (Yamasaki et al., 2001) -

(=) ppi-a i dp b A7)

# A2 % < 4R ethylene response 1 (CSETRI) »v e Avgpicz s S & RET % S
12 APETALA3 (AP3) 2_kz# &+ Bx# & & (antisense) CSETR1 "% 1 ETR1 »t & 78 @ 3
0% (Arabidopsisthaliana) 252 & R E -3¢ * 22 5% %5 48Rl F & & (ethylene
perception) % ¥ |22 508 ¥ 204 ¢ (Wang et al., 2010) - CSETR1 ~ CSETR2 %
ethylene response sensor (CSERS) z. messenger-RNA (MRNA) =t > #gks? A2 & 78
RFE AP RRBE TS A > Pavd W 2epikA 4 g F 2 p 4 (endogenous) ¢
% (Yamasaki, 2000) -

ﬂ * Prdl it dop e & e (suppression subtractive hybridization, SSH) 4 47 # &
ERRMRTE T R A 22 E o A 8- B ) calcium dependent nuclease

(AtCAN) F im 2. % T & 7|4 (expressed sequence tag, EST) » # & % CsCaN ;

\\\Xr

CsCaN E 4Fixif |+ % ¢ ’ﬁ;f; B, Iy @B 28 B AR Vi
grppioz g AR B M DNAJE 5 (primodial anther-specific DNA damage) (Gu et
al., 2011) -

b5 500 UM F Jet Lt - po#szo o Mgt etk R 1S 548 ‘Shimoshirazu-jibai’



e MG g4 > L B E 2 (differential display method) &% £ B 4 £
BT Erw i #17 5 - & MADS-box z. 2L %] » & & & % ethylene-responsive gene
associated with the formation of female flower 17 (ERAF17) ; ERAFL7 § < & ' #1734
B R ARPHSE A RE ST 2 S 2 T i FEY B4 ERAFLT 2 £ A
=1 (Andoetal., 2001)-3% 78 % #16 % %% ® A 45 fs (methyltransferase)

mh;z

2 $hF > & & ¢ 5 ERAFI6 > ERAFI6 ¢ ¢ Sorif - H A MBS EHE TR D
A B ERAF16 »t 2 ¥pke? N2 AR R T LI E F 3 epiek R Bt ERAFL6 %
N Hrpioz A5+ (Ando and Sakai., 2002) -

AR R R A Wi R R R CCsg-M’ 2 etk A ‘Csg-GTiE T
RNA z_E & 47 > ‘Csg-G’4p #.3t ‘Csg-M’ %) 600 i 2 F] § + 4 45 (down-regulation) ~
400 & & F1* % 3B 42 (up-regulation) 5 £ B 4 £ A F]3 & 5 5 5 biogenesis
transport and organization of cellular component - macromolecular and cellular
biosynthesis ~ localization ~ establishment of localization ~ translation % other processes ;
#F 50 % 4p B 2 7] 1-aminocyclopropane-1-carboxylic acid synthase (ACC synthase,
ACS) ~ abscisic acid stress ripening 1 (Asrl) ~ carotenoids-associated protein (CHRC) ~
indole-3-acetic acid inducible 2 (CslAA2) ~ auxin resistant 1 (CS-AUX1) -~ transthyretin-
like protein (TLP) -~ sterol 4-a-methyl-oxidase (SMO)¥= # 45 %]+ translation releasing
factor 2 (rf2) ~ Populus nigra late elongated hypocotyl 2 (PnLHY2) ~ ethylene-responsive
element binding protein 9 (EREBP-9) ~ MYB -~ initiation factor-2 (if-2) -~ bhlh ~ basic
transcription factor 3 (BTF3) ~ WAKY - dehydration response element-binding protein 3
(DREB3) ~ TGACG sequence-specific binding protein 2 (TGA2) ¥ it %82 A iEiE s

2.3 47 (Wuetal, 2010) -

(=) z2fA i 4Bl AT

# A CsGAIP % @4 ia % Arabidopsis DELLA [GA insensitive (GAI) ~ repressor
of gal-3 (RGA) ~ RGA-likel (RGL1) ~RGL2 2 RGL3] 2 FRA F|» 1 B3 ¥ 2 s i

<}

LI e CSGAIP »t e a7 rga-24 / gai-tb 2 k7 e wip 2 58 7 %
el B E & R (overexpression) CSGAIP »t 27 2 Alfe £ iah id = 22 S8 E 7

2 Fr4] AP3 2 PISTILLATA(PI) # 3> CSGAIP # it %%'rf Frd| B K Fla drilze e

4



®# 5 (Zhangetal, 2014b) - # /& CSGAMYB1 i & 322 {iC® £ 35 » “b %5 GA3 7 3
WH LR # CSGAMYBL >t e d 9% myb33myb65 Bk A7 F8 - iR 22481
(male fertility) ; »*#* A #r4] (knockdown) CSGAMYB1 # IR i8¢ sg7c 4 = & Hf 4v >
e ACS #3.& ~ ¢ ~’:fp;{ *EE LR e CSGAMYBL £ ~’ffs7r AP B e 5
(independent pathway) 3 47# / =1+ (Zhang et al., 2014a) -

vOE N 2R A FR gy-l

= A >tk & & (gynoecious line) ‘Gy263B’ 22 g2 e & B 7 % % ‘Pusa Do
Mosami’32 2 2 F1» A B[iEF A 2 2 w2 2024k 5 5 ‘Gy263B° » H ¢ F2 5 fkppse
AR B o2 2epicfifhz & g > 11+ 2 4 2 (chi-squared test) ## & 3:1 2 4t & 5
w2 ‘Gy263B’2 F gt R R 2 2epicERA S o U SRR EE Ll 2t
bl o redplE A etk d B - B A TR 0 £ 4 2 5 gy-1 (Ram et al.,
2006) o = A 2 ¥k 5 % ‘DBGY-201° 2 ‘DBGyY-202° 4~ u| &2 #2225 B 75 5 % ‘Pusa
Do Mosami’ ~ ‘Pusa Vishesh’ % ‘Pusa Vishesh’ > 2 F1 & 355 rpiefp 88 v F1
3R P2t B TR DURTCHE R At > U S R RIS S 3L 2 b
$12p‘DBGy-201" % ‘DBGY-202° > gpthid fed B - 2 LA F At 37 > 22 Ram %
A (2006) ¥4 (Behera et al., 2009) - = /& > ¥ptk 5 % ‘OHB61-5"32 % vt e
B TR 4« ‘OHB95-1A’2. F1 &+ > p 2 @ ¥ F2 3 > 11 restriction-associated DNA
tag sequencing (RAD-seq) 4 +7 > I 14 522 i + % |4 #&3c (co-dominant marker) &
- B4 Bl¥ (linkage map) > 3 L #& B ¥ - $2 3 p 3 251+ (single nucleotide
polymorphism, SNP) » # ¢ GTFL-1 3 & f i7da%rgy-1 A A2 SNP» ¥ iF 5 4 &
-3¢ (molecular marker) 124 8% > pptkE A 2.7 & (Matsumura et al., 2013) -

T~ EA 2 F
(-) EfEILH E gL
5100mg-L*t % e @~ e #  (Kinetin, KN) % 254 % (morphactin, CFl) & 48
24 ] PEE Az fEFk 0 T o2 MR TTAA T E 08 et 5 5 100 mg- Lt GAs
25mg-L '3k pé (abscisic acid, ABA) & 48 24 | BFE & 2 fetk > ¥ ' MR T4
TE s A TR R B e zrprt S 2 BC MR RBAIEE A 5510015 p &

5



PP ST 6°C M8 2 100mg-L?t %2 fe e % & 25mg-L7t F e~ i E 0 Mk
TP B e o PRTEE A e PRI TEE T S ZRpp O R 0 1 6°C MU 2 100
mg-L1GAs & 25mg- L 4tk fx » SEAJE P BoH 4o 0 2 TT R B 0 1 TS aeep
Z (Prakash, 1976) -

(2) %3 £ EaE e

~

12100mg-Lt e prg st m A EH VRO VA EES ATt R4 10 &
P43 36 5 e ed B 17 &5 KT % 5 & o ppitd 165 M1 5.1
(Bisaria, 1974) - *t* 40 mg-L™* GAs*t = 3|7 # # == A ‘Karala’ ¥ 3 4 T 3o0p i §
d 10.66 7+ 3 21.33 & o "F i fofizzept d 528 1 2.75 (Banerjee and Basu, 1992) -
w P E A AIZ 10 mg-Lteslefe peE A T sovp it 123 5+ A 3 165 &
PR he e e d % 285 &' 13 % 16.0 & > zzpprtd 35 i3 2.2 (Akter and
Rahman, 2010) - * * 500mg-L™* #4c>t = 2 ~ FH = A 4Etk o RepiE 4 Fd 12
# 43 27 (Thomas, 2008) = *t* 150 mg-L™ ##% % ~ 100 mg- L™ 2-chloroethyl
trimethyl ammonium chloride (CCC) ~ 40 mg-L* = % &+ (6-benzylaminopurine,
BA)  35mg-L? rile HRe R3- hydroxymethyl oxindole (HMOQO) »+ ~ 3 -+ # #p = 4>
FOAREGERETCE 0 M MR A T & (X & Zeep it T ' (Ghosh and Basu, 1982; Ghosh
and Basu, 1983) -

O o0 Ll T

*t 25 GAs ~ GAs7 ~ GAs &% GAg*+ 4 & 5: 4 (Luffaacutangula) ¢ 3 4eze =& >
B Avrpicde g o B ¢ 10 kg % GAs»c%k & iz (Krishnamoorthy, 1972) - ¢t 5 10~
50 ~ 75mg-L* GAs>t# ji (Lagenariasiceraria) » 32 ze{= g + = » jojdzzppit d
12 + < 3 % 23 (Rahmanetal., 1992) o #§ *5 50 mg- L™ GAs7 >t 2 ¥pdhe? A it B %3
Wz ioz 2 & (Pike and Peterson, 1969) o 3 % € % H 2 pthe? f2e iz A=

(Mitchell and Wittwer, 1962) -

S prEh R GEE Mgtz 4=
b5 40mg-LTGAs»t = 3| 7 H 8 2= A Karala’ ¥ # 4 T3oep it 4 1133 &

6
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24.0 7 - "¥ Mgt d 511 3 3.22 (Banerjee and Basu, 1992) o w g8 = A w
BAEIE 25510 mg- L GAs Le = A 4 A PEiE ~ F MERTTda O A T M
zeppit (Akterand Rahman, 2010) - >t A = 3 ~ #£# 5 % * 10~ 100~ 500 ~ 1000
Mg-LLGAs % # B A Z gl e i 40 B¢ 12 100mg- L GAs #e % ik 8 0%
f©F & %9 15 # 4 1 23 (Thomas, 2008) - **5 20 ~ 40 ~ 80 mg-L'1 GA3z*t ~ 3L
F ¥ = A ‘Uchche’ & ‘Karela 18t 7 5 4 Mpp 08 ~ B 4o 28 7040 75 8 20 8 MO 040
o =2 fg M o zzrgt (Ghosh and Basu, 1982) o A g2 2 25 A > H N 4 s
F RS T AEEHAF on TS 2 F MO R AR E R
fc2_ 4 2 4p M (Ghosh and Basu, 1983) -

SN FFEFWLBENTELS Y

HeghE o 4 iAot kg % &2 2 X 48 GAinsensitive dwarf 1 (GID1) 2. % & »
I iE:E GID1 22 DELLA 3-v 2. 2 3 i¥% » @ DELLA 39 3 T3 % F AT
(GAresponsive genes) 2_ #&4x$r#4] 5+ (transcriptional repressor) » GID1 ¥2 DELLA z
i & 4 (complex) ¢ 4% SLEEPY1(SLY1) F%3 &£ % i+ (ubiquitinated) » #d 26S
F-v frd8 (26S proteasome) i jT'E fR2. > v Exd T PrEsh % F A F) (Dill et al,,
2004; Ito and Sun, 2005; McGinnis et al., 2003; Murase et al., 2008) - 7 3 a7 34 %
i Fak %48 (GA-deficient mutant) gal-3 2. - B v &% » £ H Z 2 gpey » HR
272 a1+ (male sterility) (Hou et al., 2008; Yu et al., 2004) - gidla gidlb gidlc = &
%4 (triple mutant) » =35 (filament) 2 =% (anther) Fl4¢ £ » it @ FR22 5P

(abortion) (Griffithsa et al, 2006) -

(-) 3% %gcj GAMYB % micro RNA # ¥ 7= B4 ¥

AtMYB33 ~ AtMYB65 2 AtMYB101 & GAMYB-like z_ /&% » I & 5 % &
LEAFY (LFY) fcds3 + 8 i 45 & 12 (specific) 2 H @A 712 i 4 7 &

\\\Xr
\‘Ir

gt ) 53
353 EF 24 ByEisi© (Gocal et al., 2001) - myb33 myb65 g% %tk ik 2

fn e zfﬁﬁ » R 5 4 15 (Millarand Gublera, 2005) - -k 4 Oryza sativa GAMYB
(OsGAMYB) i & # .t 4 & (aleurone) ~ 7= B & 78 2% (inflorescence shoot
apical region) ~ 22 5 7L 2 ek (tapetum) > %27+ OsGAMYB ; TCREEE T 2



£ & 7]+ (Kaneko et al., 2004) - microRNA 159 (miR159) ¢ # 3k ¥t GAMYB 2
MRNA *% jz > @ miR159 ¢ =% jgr3 % #r#] DELLA 3-v #3347 5 i 4 miR159 2. %
FEEERLFY Z2RE T - ¥ F W2 (“ig v £ 12 (Achard etal., 2004) -

(=) FFEFIH-BRHE AT

% rga-t2 2 rgl2-1 ¥ = tgikie gal-3 R ¥R T BF T o F T AR
#4 gal-3 2 %42 AP3 Pl 2 AGAMOUS (AG) ¢hiti4r8 ; " EF R E A
(homeotic) A F1¢ % RGA 2 Z 3 #rHrd] » i LFY 2 APL P72 X 5. & £ R

AG ¥ 384 w iR gal-3 R M2 WEHF T 0 BT et A HEd $EFLDELLA Fev 2 iF
o R EEELFHEF T (Yuetal, 2004) -

(—:—) /;575};’9% %%EJ ?%’ XF"” q—“gr'\b?}b )

fe 4 1% R2R3-MYB #4+ 713 MYB21 - MYB24 2 MYB57 5 5 7 & &
2 45 %] 0 myb21-tl myb24-tl mybS7-tL = £ R % § FRAEELH 2 RER
# > @ DELLA 3% ¢ #74] MYB21+MYB24 2 MYB57 2 % 3 (Chengetal., 2009;
g
o}

N

Mandaokar et al., 2006) ; MYB21 ~ MYB24 2 MYB57 ** ‘{%Tﬁr;z (Jjasmonate, JA)

3

%48 (JA-deficient mutant) oxophytodienoate reductase 3 (opr3) # L& "% i« >
7 ‘af:ﬁfr;z iv %= 2 43R (Mandaokar etal., 2006) » “F 35 j#r3h % >t opr3 &
3% % MYB21 ~ MYB24 2 MYB57 2z 4 3. » @ b 25 % 3 i ik >t gal-3 gai-t6 rgat2 rgll-1
rgl2-1 7 & % %% (penta mutant) it = # % ¥ MYB21 ~ MYB24 2 MYB57 2 4 I >
H ¢ 3% F 2 7] GA30ox1 ~ GA200x1 2 GA20x1 4 LB & F %1t > & 0%
%F«ﬁfr;i ?h%gc} W3 24 23 MYB21 - MYB24 2 MYB57 2- % 3. (Cheng
et al., 2009) - lipoxygenase 1 (LOX1) ** gal-3 # & % ¥ "% i< » m >t gal-3 gai-t6
rga-t2 rgll-1 = & % %48 (quadruple mutants) P|txfp H % & > o1 LOXL 3 %3t
% 3 7] L 7 ; defective anther dehiscence 1 (DAD1) ** gal-3 3 gal-3 gai-t6 rga-t2
rgll-1z. 238 95 20%% 4 4| & & - 7 > gal-3 gai-t6 rgat2 rgll-1 rgl2-1 2. %
HEHS 60%T 4 AN LIME BT EFHET sbiﬁd Fr4] RGL2 # 47 DAD1 2. 4 31
(Cheng et al., 2009) -

Coronatine insensitivel (COI1) # % ?%Tﬁfr?; WELLE > B & I jasmonate-ZIM
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domain proteins (JAZs) » i 3f % 26S F-v ik o8 j22 > i&q R LB K PR
& (Katsiretal., 2008) - 12 F s & & su (yeast two-hybrid system) & if 74> 15
e JAZS BT iR* 2 %9 o H¢ MYB21-MYB24 2 MYB57 £ JAZ1-~ JAZS8
3% JAZ11 £ % 7 i¥* (Song et al., 2011) - myb21 myb24 g% % & (double mutant)
Wik 2 o~ T # A (anther dehiscence) %2 =i ® £ (filament elongation) £ 4%
Koo Tt Rz M B E A TR MYB21 f‘%’{ﬁ;x Rk coil-l> ViAW
fRapfett o @z w AR E R R P EATR R R o J2Rl JAZ & MYB21 ~ MYB24
5 MYB57 4p 3 i®% ' 1 MYB21 ~ MYB24 2 MYB57 z_ 3 ## #c (Song et al.,
2011) -

% 1 uM 3% & 1 uM ® 5% (paclobutrazol, PAC) **f7 4= 4% 35S:JAZ1-
GUS 7tk » Aim ¥ Tk H2 JAZL-GUS & @ X Pt 2 &7 s & 2
FFFET R IrE T %Eiﬂ’rxﬁ & A %] (JA-responsive genes) *t coil-1 % %4k
2_ % 3R invitro pull-down assay & 7+ His-MYC2 & GST-JAZ1 2. % 3 i¥%* ¢ < GST-

“\a

m

RGA 2 #:%8> & His-MYC2 7 * i< GST-RGA £ His-JAZ1 2. 2 3 i¥* > 57 DELLA
Foi § 2 MYC S 24 3 JAZ A A4 F FT R L ik (Houetal,, 2010) -



=/ & 0 & (Momordica charantia L. cv. Moon Shine) #&+ (8 p B =

f#iw =& (KNOWN-YOUSEED CO.,LTD.) - #-fa 42 f"’ » 12 50°CIE A 2 K 1

|EE ¥ él\%“r;i’g@ﬁﬁﬂ ZARAME R R E P RINE f‘_/? FEwEE T2
>

() iR A

WeE NN EfE S AR B 0 0 B0CEFASL ) 1] P AR R 2
FRE- V- REZ AT LB R LR R EAETAHRET c Eaps
100 mg-L* 2 GAs & 500mg-L™ & fes > 1 ~ EHE A th o F 2 2 of - =
R 3 0 NE QAP RS 0 e F @Ak 0 3 w-80CH * -

(=) WEZFR FRpAL

Mg A B A 100mg LT GAs B ik~ B o ik prde & 25mg-Lt F
B A 2 “’“ﬁ s 0 1%

B URAEE R RE -V - REAFTOERNLRCFEBRFEINRET R
A s

_ﬁ%ii%if\‘{lﬁfﬁ’:}%ﬁkﬁ_%ﬁ%jfﬁv 'M,"ér@j‘g %ﬁ ‘ﬁi’/ﬁtﬁ% -80C‘fq’r °

Jo3t 4 CRAIE 15 X » Byl = =t FeAg KBk

(£) FARRNA 5

7g L # 15 ml RNA % 2% 7% [3% hexadecyl trimethyl-ammonium bromide
(CTAB) ~ 3% polyvinylpyrrolidone-40 (PVVP-40) ~ 25 mM ethylenediaminetetraacetic acid
disodium (Na;EDTA) pH 8.0 ~ 2M sodium chloride (NaCl) ~0.1M Tris-HCI pH8.0~ 0.05%
spermidine)] ¥ 600 uL 2-mercaptoethanol ;& 3 » B~a2 A b F 3R K 29 R A &
FED sk o 4o~ RNA 538 @ 8 5 - 3 65°C-kig 10 A\!fg’ dex 15 ml
Cl (chloroform/isoamyl alcohol =24:1) Z # % 3 > 2 BeckmanJ2-MC #t.< % ~ #& &
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JS13.1 > #+ 4°C 2 8,800 rpm &t 10 & 4k >+ iFie L A4 # F Cl F B & o
Bk dor 13%EFE 2 8M & it 42 (lithium chloride, LiCl) » ++ 4°C i & il o 1
Beckman J2-MC #t.< #% ~ g3 JS13.1 *+ 4°C 12 8,800 rpm v 30 4 45 > 5 “f F
7 > 4 500 pL 2. 0.5% sodium dodecyl sulfate (SDS) w % pellet - =3 1.5 ml jik&
Yoo d o 4o 500pLCl 2R 5 > »+ 4°C 12 13200 rpm #ee 10 4 48 0 B~ F 0 e
» A RREAR 2 B EEEE 0 BTt -20°C Ak i o B pF > 12 13,200 rpm 3t 4C AR
5 30 A4 IR0 12 200 pl 2 TO%FYH LB 0 F 12 13,200 rpm v 4T s
10 4 4 > pellet 12 200 ul. & $iFp % 11 13,200 rpm * 4°C 4t 10 4 48 4 7%
X b ggte win 3 1% diethyl pyrocarbonate (DEPC) a2 i 2 & f]°k (1% DEPC-
treated water) % 100-200 puL> B~ 2 uL " jic & 4 & % & 2+ (nanodrop) ACTGene ASP-
3700 z_# » ¥ # RNA & g;ﬁ,—%j,_ 1,000 ng-pL?t > ik 5 *--80°C # * o

(z) DNase | &2

P~ 60 uL RNA & &4r » 27.5 uL 1% DEPC- treated water ~ 10 uL 10 X buffer %
2.5 uL DNase | (Qiagen RNase-Free DNase Set. Cat. no. 79254) » *+ 37°C » J& 30 »
48 ; £ 4v » 400 uL 1% DEPC- treated water » i& 4 %8 4% 3 4c %848 2 500 uL > £ 12 500
pL 2z Cl 3B~ % b DNasel ¥ fig » Bt iF » 40 » 1/10 #45 5MNaCl 2 3 & Hf#
G 0 2-20C Tk & o B~ pFz 13,200 rpm 3t 4C s 30 448 @J‘fi
0 02 200 pl 2 7% FH - % > 12 13,200 rpm 3 4C dc 10 A 48 0 £ 125 HHEH
Bk o 12 13,200 rpm 3t 4°C gpes 10 4 450 3 f » b 5z {6 ™2 40-50 uL 1% DEPC-
treated water w ;3 » B~ 2 uL 2 ficE 4 € sk & 3+ ACTGene ASP-3700 & » i #-RNA

FHfR 2 1,000 ng -l > o % -80C H * o

(1) RNA T 5 5 il

P~ 4 ug RNA £ &4 2 2.5 uL 0.2 M pH 7.0 gt 4 =% (phosphate buffer) ~ 7.1
uL 7 M deionized glyoxyal ~ 25 uL dimethyl sulfoxide (DMSO) » i 12 1% DEPC-treated
water ¥ ¥ I 50 uL » ** 50°C ki 1 /] P » & 4 » 10 uLRNAloading dye ;2 3 »
B~ 35 ul 10 mM pH 7.0 BifE S i @ Tk o Br AU ERE Y 50 mM & § it 4
(sodium hydroxide, NaOH) 2 50 rpm # 4% 30 4 42~200 mM ﬁﬁ’ﬁ.’ré‘;ﬁp (sodium acetate,
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NaOAc) 10 ~ 45 » A B~ % 483>t TBE buffer & 2% 10 mL 4c »~ 1pL 781 2 4% _
(Ethidium bromide, EtBr) » 2 50 rom # 4% *t % 10 4 48 » R} 2|47 F o

() HEEAA 17042

=A% RNA d &8~ %8 (Purdue University) 2 lllumina = > i& 7 RNA 2_&
e EE B4R P (rawreads) © BT A S E2 B FAS % (filter) >R ga 2
B 51]1,%’%@ Trinity (Grabherr et al., 2010) £ #7% % (de novo assembly) = contigs
(B 1) - =217 5 contigs #2d ContigViews (Liuetal., 2014) = 5 1z Basic Local
Alignment Search Tool (BLAST) ¥ The Arabidopsis thaliana Information Resource
(TAIR ) f## % #] (coding sequence, CDS) # #' & (TAIR 10) % European
Molecular Biology Laboratory (EMBL) CDS "p’?a‘:i@i;ﬁif% W TR R
(openreading frame, ORF) # zxj% (annotate) z. (B 1)-H ¢ contigs it +* ¥ 3| TAIR
& EMBOCDS F# Rt 22 /7| > @2 = B/ T2 Fcf2g 22 > &Jiﬁﬁ?‘z}a?;
#is (others) - H @ r2 2 A3xfdz contigs % ¥ 5 P W A L& (undefined) 2
contigs (B 1) - & # ¥z £ & 12 fragments per kilobase of transcript per million
mapped reads (FPKM) fz 3+ » i 12 DESeq2 package #-%| k5 % AL 82 & a2 2 A
W AR AMAT ) NAMBF A2 2 pvalue<0.054L 5 £ B A AT -

(=) TR }’Tgff%\rﬁ"éﬁ';)@

i * BioLab cDNAKit i& {7 5 #4+F Jib » B 1 pug % RNA 4c » 2 uL d(T)2sVN >
2 Nuclease-freewater T # 3 8uL > 53 65CF &5 445> f3F RNA 2 - &%
o F Jgie = W 3k > e~ 10 pL ProtoScript 11 Reaction Mix (2 X) % 2 uL
ProtoScrip Il Enzyme Mix (10 X) » 42°CF Jis 1 /] P& » 3% 80C 5 & 454 ot iz 2
F R %4 =2 cDNA ﬁ%ﬁ 10 & » 4 53+-20C % * - 12 LabStar SYBR gPCR Kit
BETELEF SR LR F B AFARE 5 B 2uLcDNA 4 » 125l
2 X LabStar SYBR gqPCR master mix ~ 10 uM 513+ #+ % 1.25 uL 2 8 uL. RNase free
water - 4 Thermocycler® Real-time PCR machine & {7 gPCR » o SHcs 1 95C 3
AgE o FEFM9C 54 ~60C 204 ~72°C 840 #FE 40 > B fS L 1 60C 2
95CH 6 =8 1°C » 2= = melting curve 78 — Af 2 &2 o Ak 1R % 2

12



3l F+ 7 &304 1 3 4 3035 & Actin £ %]12 31 3 ¥ McACT-5 (5’-ACATGC CAT TCT

TCG ACT TGA CCT TGC TG-3’) 2 MCcACT-3 (5’-GCC CAT CAG GCA ACT CAT
AGC TCTTTT CAAC-3’) 4 (amplified) &5 p %4524 (internal control) » i 1

gPCRsoft 3.0 3* ¥ g+ £ & -
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2L * @y F @SR AR F B2 5 A ACC & s A FE - B3l5

Table 1. Primers used for real-time quantitative reverse transcription-PCR analysis of

ACC synthase genes.
Product ™
Gene size o Sequence (5°—=3’)
op) Y
McACS1 230 61.2 CCTTTTCACCCCACTCTCAACCCTC
62.7 CGGTCGCCTCTCACTTTTCCCATGA
McACS8.1 163 61.0 CGTTTCTCCTCCCAACTCCATACTATCCAG
63.3 GCGTAGGTTTCGGGTTTGGGCTTCT
McACS8.2 168 61.6 TCGTTC CCACCC CATACTATCCAGG
60.9 CCCCTTTCACTCTCAGTTTCAGCTCC
McACS9.1 203 61.6 CGG ACGAGAAGTTCAGGG GGAGTTA
60.6 CACAAT CTT CCT CCACAGCTC CAT CTC
McACS9.3 133 62.0 TAA GTG CCT GAACAG CAATGC GGG
61.8 GTT CAG TGC AGT GGCATGAGGATCC
McACS10 187 61.3 CCTTCG GAT GGATTGGCGGATTTGA
61.4 GGT AAT ATG GAG TAG GGACGAGAAACG CC
McACS11 160 62.8 TCTTTT CTG CTG GGT GGA CAT GAG GC
62.6 GGC AAAGCACAT TCT GAACCAACCCG
McACS12 136 61.4 CCAACT CCGACT CCT CCT CCT CCAATC

64.2

CGA GAA GAG AGC CGAACC CGT CCAA

14



22 * N TE RS AR LR B2 A ACCH LFAFL - 513

Table 2. Primers used for real-time quantitative reverse transcription-PCR analysis of

ACC oxidase genes.
Pro_duct ™
Gene size o Sequence (5°=3°)
(bp) (C)
McACO1 191 63.7 GCT GAT GTG CGAGAATCT GGG CCT G
62.8 CCG GAACTT GGT CGT CTT GGAGGAG
McACO4.1 187 62.0 GCG GAAGAGTTIGTTGGAGTTGCTG TG
62.6 AGA GAAGGATGATGC CACCAGCGTC
McACO4.2 203 63.9 AAC TGG CGGAGCTGG TACTGGACTT
62.4 GTG GTC TTG GAA GAG GAG GAT GAG CC
McACO4.3 158 62.5 CAG TGG CCT ACAGCT CCT CAAAGATGG
63.2 GGCCGGTTCCGTTCGCTT GAGTTAT
McACO5 240 61.9 AAC AAG AGC GGT GAGAAGCTGGAGA

63.3

GAA GAG CAA GAT GACACC GCCAGCA
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23 FNTHILIF EEREPFAYF BT AN AR - 55
Table 3. Primers used for real-time quantitative reverse transcription-PCR analysis of

flower sexuality related genes.

Product

Gene size -Io-m Sequence (5°—37)
McGID1B 208 625 GTCTCAGTTAACTACCGCCGATCGCC

61.9 ATACCTCGACGTCTTCTTCAGCTGCC
McXERICO.1 249 62.1 CGTCTGAAGGTGTACTGG GTGTGATCC

62.1 GCCATTTGCAGCTGT GAACTTTGT CGT
McXERICO.2 139 62.0 CTAGTCTCCCAGCTC CATCCGAAGG

61.1 TGGCGATGAGAGACGGATTCCTACA
McMYB33 233 60.0 AGCCGTTCCCACCTTCTCTTATCTC

61.0 GGC GAC CCATAT GACTGAGCAACTT
McMYB24.1 137 61.8 GTG GAC GGT GGAGGAGGACATAACT

61.4 GGAGAT AAT TCAGCCACCGCAGACG
McERAF16 131 60.9 TTCATG GGT AGTACAAGT CCGAGGAGTG

60.7 CTCTTC CACAAT TCC CTC AAC CACCA
McERAF17 234 62.6 CCTACCAGTTCT CCAGCCACGACATG

61.6 TCTCCTCATCTCCTCCATCTCACTCTTCC

16



;
B . %

-
,‘xn

12100 mg- L™t GAseg %3035 A Gfd’ ? B2 1 A EH R0 T RR KT
TEd 224 A 3385 oicept pld 37 223027 2 2R TCER A

I
FAR (F4) 7 b 5100mg-LIGAsm 2 = A8 B etk v AR o

= ~ >3448 (whole-transcriptome) =x £ # Z_A 4 7

= A % RNA 25 £ JE 17 406,003,512 i 45 5] (rawreads): # ¢ 225,603,242
ERZIR P ARJEE Ay tho 180,400,270 5 B Ak p g3 F 2w A w tk (B 1)
A Gi (filter) T A &F 2 B2 B 716 » A frdhF RJ2 5 Ny A B EF
223,173,640 i 2 178,786,712 if & 71| ; k& & & 9] 5 22,334,848,879 nucleotides (nt)
% 17,905,123,646 nt (B 1) T3HE 7L R H 5 99nt (£ 5) - €472 % (de novo
assembly) t& > = j& ¥ 106,057 i% contigs > 2 ¢ Nso & & 5 2,463 nt(# 5) - & 5
66,639 % contigs (62.8%) st +“ ¥+ (aligned) F|F AR 2 K 7> FAREFZ L 42 T A T
(putative genes); 39,418 if contigs # ;& b 3| TR 2. B 715 %) ik 37.2%2 %%, contigs
g (B 2A) - Bacfaf =28 g Rl % % B o 21,511 if contigs & = B ¥ 3z 1= 2
(complete ORF) » %) 20.3%2z_ %, contigs # & ; 19,343 i% contigs & 2 % 4 B 233
=2 (partial ORF) » %) 18.2%2_ % contigs #& ; # ¢ 25,785 i contigs 4L §F 4 = H

(others)o H i 12 2 K 1% 2_ contigs £ R?vﬁrp = P % A & (undefined) 2. contigs’
X ik 61.4%2_ 4% contigs #<¥ (B 1~ B 2A) - £ A7z 2 E 2 FPKM 3> &
1 DESeq2 package &% gt % T8 AT E A w R A R A MA T 73 Bk
fRf e 2Erfzz Ja¥r A 7P » £ 8,948 iF contigs 2 EZ P EA vt > H X B 4
FAH A 4cR] 2B P A € &2 contigs ¢ 3 26,181 iE AL REA Bt o
Bee? NTEHARR AT E AL FIRAFIEIR oA 5 2 A% o2 =N cDNA
2 2 contigs A4k 7 o

& d Gene Ontology (GO) ~ +7#77 42z A %] > 2 ¢ 4 42 (biological
process) 4 #E ¢ - X B4 4 LA F] 5 4 # > cellular process ~ biosynthetic process -
metabolic process > ¥ % £ £ 4 & I AL F] & # 3t g 248 cgE W] signal transduction -
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post-embryonic development ~ reproduction ~ flower development ~ embryo development -
regulation of gene expression, epigenetic (B] 3) ; 4~ =+ # &t (molecular function) 4 #§
oo Z B AR F] Z & F 2 binding ~ nucleotide binding ~ catalytic activity ~ hydrolase
activity » 2% 3 £ B 1+ & LK T4 # >t g B4k g w| transferase activity ~ kinase
ativity ~ transport activity ~ signal transducer activity ~ receptor activity (®] 4) ; ‘w2 &

= (cellular component) 4 #g ¢ » £ B & B F] % & # 3t nucleus -~ plastid ~ plasma

membrane ~ membrane (%] 5) -

S Et ez a @i AT LR AR

Wik A f A4 M A FIFIL4-4 8o & T ent-kaurenoic acid oxydase
(McKAOL.1,BG20689.1) ~ McKAO2.2 (BG38639.1) ~ McKAO2.3 (BG38636.1) ~ GA 20-
OXIDASE (McGA200x2.1, BG14156.1) 2 McGA200x3.1 (BG14156.1) 2z ¢+ » H &%
3% 4 & = 4p B 2 7] CPP synthetases (McCPSs) (BG16911.1 - BG54075.1) ~ McKAOs
(BG17490.2 ~ BG38638.1 ~ BG13077.1) 2 McGA20o0xs (BG9228.1 ~ BG17029.1 ~
BG6412.1 ~ BG53175.1) » ‘¢ *t B2 {6 A B " X (B 6) ° “f 7 McGA20x2.1
(BG33874.1) 2 McGA20x6 (BG19309.1) *F » % ¥3»% % = f+ (GA-inactivating
enzyme) GA20x 2. #& %] (BG8254.1 - BG20162.1 - BG20174.1 ~ BG49090.1 -~
BG48466.1) » 323t ¢k 25 ipgh 2 (5 A IE H 4 (B 6) -

FFHE AL DA A TFIER IR B8 A B iES 2 X GIDL A7)
McGID1B (BG35789.1 ~ BG35789.2) 2 McGID1C (BG16828.1~ BG16828.2) ** k3%
FRILIS LM EH 4 o DELLA 30 5 7 s F A Tl @ Edril+ > ¢ 3
GAIl ~ RGA ~RGL1~RGL2 2 RGL3:> H ¥ RGL3 *t= A msp¥tR2 /7| - f
MCRGAL.1 (BG16044.1) 2 MCcRGAL.2 (BG43062.1) # T *tjscdt % AJm s + =
“t > McGAIs (BG35379.1 ~ BG36311.1 -~ BG19427.1) ~ McRGL1s (BG19426.1 -~
BG51724.1 ~ BG16733.1) ~ McRGL2 (BG22846.1) 353t ks % a2 is 2 I E 7 42
BET (B7) -
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o oA LA AL BN ATIZ LB AR

Weo A &S ARM R TR Ao Qo 4ovrd R AT 0 § A B ACC £ A s
(ACC SYNTHASE, ACS) # Fl4r= 1 ACC § it fi¥ (ACC OXIDASE, ACO) # 7] (]
8+ % 10) - # ¥ %8 ACC & 2 fisenfh ¢ £ 4 McACS8.1(BG10149.1) - McACS10
(BG32424.1) ~ McACS11 (BG51419.1) 2 McACS12 (BG19736.1) *t g3t 2% a2 18 4
BEFHHE ACC & = sk 7] (BG29132.1~BG9684.1 ~ BG58303.1 ~ BG4821.1
BG47803.1-BG4822.1-BG47992.1) 2 % HE BT * (] 8)-McACS8.2 (BG58303.1)
% MCcACSILL +: % & & ]2 National Center for Biotechnology Information (NCBI) =
W42 Py s 7| FB801118 Wnzs 4p e » MCACS8.2 i3+ FBB01118 & 7|t %% » @
McACS11 i=*> FB801118 & 7| ™ #5 » ® MCcACS8.2 2 MCcACSIL {75 = -+
- B pde e £ 4 (] 9) - BGA2288.1 &7 BG42284.12 B 5% 2 4p b (e e |
BG42289.1 &2 BG42284.12 F-7|4p i & % > & BG42289.1 >+ 5°:8 2 ¢ FINA 7 & 4P
fe o ¥ v 5 denovo assembly 2 45 3% 5% 0 sr &k P EF 4R 5 MCACOS (BGA42284.12 -
BG42288.1 ~ BG42289.1) (B] 10) - ACC & it fis ek F1 4 JIF354c ACC & = fi= >
%4 MCACO5 2 B> AT + 2 » AL MEHT% (R84 10) -

Moo i L B ehAp A FIRE I Ae £ 100 % 304 87 2 i @ ik2 A T MCETRL
(BG37469.1 ~ BG37469.2 ~ BG37469.4) ~ MCETR2 (BG18654.1) ~ ethylene-insensitive3s
(MCEIN3s) (BG41424.1 ~ BG41424.2 ~ BG41424.3 ~ BG21121.1) ~ EIN3-binding F Box
proteins (McEBFs) (BG2025.1 ~ BG2025.1 ~ BG7310.1 ~ BG8936.1 ~ BG49442.1 -~
BG44947.1) ~ McEIN3-like 3 (McEIL3) (BG17837.1~BG17837.3~BG17837.4) ~ ethylene
response factor 1s (MCERF1s) (BG35672.1 ~ BG41903.1 ~ BG1913.1) 352% k3 % 134
W 4 E R 4 o W constitutive triple response 1.3 (McCTR1.3) (BG25150.1) # &
IR T 5 (B 11~ £ 11) o %8 EINS 2 R F]30 2 A 4 ot 1B B AefRe
EREfaA ] > 2H R B AOREFRHE 0 1 ¢ BG25369.1 % BG25369.2
Al 572 FRRABAE|Y EBX A RES AR AEY L A ETPL 2
ETP2 At A mAp$H 2 B 71 o

=g

/4
Ko
&

Rpet £zl miiip AT £ 8 40

AP A AR £ M ATIA W F Aok 11 2 £ 120 % 304 £
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S B F % (carotenoids) 2 & X2 AF kS 2 AR EGARE AP ELR W
phytoene synthase.2 (McPYS.2) ~ McPSY.4 # lutein deficient5 (McLUT5) # & F % »
@ phytoene desaturase 1 (McPDS1) ~ beta carotenoid hydroxylase 1s (McCHY1s)
(BG33129.1 ~ BG33129.5 ~ BG22514.1 ~ BG22514.2) # & = - 3p R ph R4t &
= 7k #] nine-cis-epoxycarotenoid dioxygenase 1.2 (McNCED1.2) ~ McNCED3.2 ** j#c3%
% 2t 2 E T % > @ McNCED2 ~ McNCED3.1 ~ McNCEDS R»t g2 s 4 &
Bi4e (B 12~ % 13) -

ReAp R e L G iRAp B AR FIR IR AL 14 o <3R4 B Ak iAo 48 pyrabactin
resistance (PYR) % PYRI1-like (PYL) 2 £ %] (BG17593.1-BG34497.1-BG41684.1+
BG56387.1 ~ BG9941.1 ~ BG9941.2) =+ #h 5 jpr3h % {6 2 ILE T % > & McPYL6.2
(BG6137.1) £ m &+ = (B 13~ % 14) - v gipifis 2C (protein phosphatases type
2C,PP2C) ¢ #r#] ™ 7 sucrose non-fermenting 1 (SNF1)-related protein kinase (SnRK)
e Frd R LR e S 2R %s8 PP2C 2. 2 A ik A 7] (BG39020.1-BG24497.1+
BG24497.3 ~ BG52143.1 ~ BG41965.1) # & = ¢t 35 jc3» % @ 3 4v > & McHABL.3
(BG52931.1) 2 MCcABI2 (BG56165.1) # & "% i ; + $8 4 MCSNRKS »*j#34 % jad? {4
APEAMLE > £ MCSNRK3.10.1 (BG23645.1) ~ McSnRK3.10.2 (BG15498.1) -
McSnRK3.10.3 (BG46261.1) ~McSnRK3.11.2 (BG56645.1) ~McSnRK3.15 (BG23267.1)
McSnRK3.22.3 (BG44895.1) *' 3 % mJ® {6 £ L& "% ™ » m McSnRK1.1.2
(BG1335.1-BG1335.2) ~ McSnRK3.10.4 (BG47884.1) ~ McSnRK3.14.3 (BG53261.1) #
FEHA (B13~ £ 14)-

A EFAEFRLBRAMATIZ LR AR

Bppd 2 K F L B FIE A 156 0 B R R 0 SiB e 2 &
% % 12 TRANSPORT INHIBITOR RESPONSE 1 (TIR1) # AUXIN SIGNALING F-
BOX (AFB) z_ 4 #]1% McAFB5.1 (BG38467.1) 2 McAFB5.2 (BG38470.1) # L&
T HAATIRL 2 AFB 22 = A iR A& %] (BG40740.1 ~ BG45375.1 ~ BG45375.3 ~
BG38869.1 - BG38869.3 ~ BG28788.1 ~ BG28788.4 ~ BG28788.5) # L& £ & jid? =
A w tkiT 0 ENDOPLASMIC RETICULUM AUXIN BINDING PROTEIN 1 (ABP1)
4 L Z 2 #er X 88 (coreceptor) > H 35 A I Rz F] MCABP1 (BG36497.1) **
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BRI AR E T AP ELE (B 14 £ 15) - AUX/IAA L T %ud 4 £ 2
F 25 7] (auxinresponsive gene) 2. i&4xdri|+ > H ¢ JAAL -~ IAA2 ~ IAA3 ~ |AAG -
IAA10 ~ IAA11 ~ 1AALS ~ 1AALG ~ IAALS ~ IAA20 ~ IAA28 ~ IAA30 ~ 1AA31 ~ IAA34 *7
= A& R B 7] - MclAAL19.2 (BG12525.1) ~ MclAA19.3 (BG9910.1) ~ MclAA26.1
(BG39164.1) ~ MclAA26.2 (BG27519.1) ~ MclAA27.1 (BG37209.1) # T B % i3 % v
®a +A > F 2 MclAA 4.1 (BG18450.1) ~ MclAA5 (BG31366.1) ~ MclAA12
(BG23742.1) -~ MclAA14.1 (BG19521.1) ~ MclAAl4.2 (BG15663.1) ~ MCcIAA14.3
(BG27213.1) ~ MclAA17 (BG27211.1) ~ MclAA33 (BG9656.1) ks % w2 {8 & IE
" 14 () 14 ~ 4 15) - AUXIN RESPONSE FACTORS (ARFS) % - #idk%]5 725 ¢

B2 & 3 auxin-response elements (AuxRES) 1 fx# T 4~ 4 K2 F o B¢

ARF11 -~ ARF12 ~ ARF13 -~ ARF14 ~ ARF15 ~ ARF20 ~ ARF21 ~ ARF22 ~ ARF23 *+ 35
REFRES P X3mAs ARFs % B 2 A AJT 2 A 5 449 iT © & MCARF7
(BG35524.1) ~ McARF9.1 (BG34798.1) ~ McARF19.1 (BG34597.1) -~ McARF19.2
(BG35525.1 ~ BG35525.2 ~ BG35525.3) # L& *'jfcdh % P (s 4k e b 2 > MCARF5

(BG20685.1 ~ BG20685.3) ~ MCARF6.1 (BG42471.1) ~ MCARF6.3 (BG19620.1) -
MCARFS.1 (BG42468.1) 4 . B> AL 13 # #c*s i< (B 14 ~ £ 15) -

S FIERLBEAMATZ LR AR

i&“{{?ﬁfﬁ%;w A iAp B AL TR 4o £ 15 - JASMONATE RESISTANT 1 (JAR1)

§ H-F JRL L 2 % JAg £ R OREE (jasmonyl-isoleucine, JA-lle) @ JARL 2 = A
AL F] (BG20637.1~BG20920.1 ~ BG20920.2 ~ BG20920.4 ~ BG20919.1 ~ BG58230.1)
PR G FPF AIL SR e (B 15 & 16) o %AB ¥ FEE M COIL 2 AL 728
P

ST RN IS BRI A S 2 H kR B SR

5

N

£
o
» 3¢ BG13730.2 2. 5’=4 44 £ 4242 #5 < (start codon) ; BG13730.1 ** f%45 & 7

<+

7 B 2k 2%+ (stop codon); BG13730.3 B> f248 5 7| ¢ 7 BB ¥ 0k G o
Bk 7 B EACAN RS S o ",f? 7 McJAZ3.2(BG27121.1) 2 ¢ » HAJAZ 2. = A e
A 7] (BG24597.1~BG24597.2~BG27121.1 - BG28497.1 - BG21290.1 - BG29943.1)
ot R AR s AR T % (R 15 £ 16) -
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A REFTAAMAFZZEAR

M B T ARM A FIE® A0 17 - XERICO 2z = /A F iR 2 %] McXERICO.1
(BG17271.1 ~ BG17271.2 ~ BG17271.3) # MCcXERICO.2 (BG15458.1 ~ BG15458.2)
WP R AME LS (W16 £ 17) - LOXL 3 ¥4t &M A7 4
= A 2. k2 F] McLOX1.2 (BG19644.1) ~ McLOX1.3 (BG8248.1) # McLOX1.4
(BG11124.1) # ML k5% jir A &JLa + 2 (R 16~ % 17) - ¥ L @ik
BE AL #] McJAZ8 (BG28497.1) 2 McMYB24.1 (BGA6078.1) ‘' *tijr3s % AT (4 4 T
£ T % o Yafb ARF6 2 L F] (BG42471.1 ~ BG42465.1 ~ BG19620.1 ~ BG19619.1 ~
BG19618.1) 2 ARF8 2 # 7] (BG42468.1 BG42473.1) > *t i % AR s 2 E T
"t SAB P4 F]+  (nuclear transcription factors) EIN3/EILS 2. 8 F]+ ¢ %5 jge3s &
5 4 L E BIH 4 (B 16) - MCAP3 ~ McPI ~ MCAG % MADS-box 2. & B % 7 I /h &
Al A > 2 ¢ McAP3(BG1411.1) 2 MCcAG (BG30120.1) *#h*5 i3s3 15 2 E T
" > @ McPI(BG11587.1) R+t J® (s 4 8 3 4 (B 16 - % 17) - MYB33 - MYB65
Z MYB101 % GAMYB kiR % » # ¢ MYB65 2 MYB101 >t A &k Bk 5| > @
McMYB33 (BG34956.1 ~ BG34956.3 ~ BG34956.4 ~ BG34956.5) P+t i34 % a2 (s %
hEak¥xid (B 16~ % 17)-DAD1-~MYB65~MYB101+~MYB108 - RGL3~JAZ1 ~

JAZIL %35 AL W H DI R F 3L B2 =2 iz i/ 7 o
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Control Mix GA Treatment
223,173,640 reads 178,786,712 reads

De novo assembly by Trinity

106,057 contigs

Annotation by ContigViews No hit No Hit

39,418 contigs

TAIR/EMBL CDS database
ORF prediction

Best hit

Gene

Complete ORF: 21,511 contigs Others Undefined
Partial ORF : 19,343 contigs 65,203 contigs
Others : 25,785 contigs

Gene family/GO m
Differential Expression Analysis

W1 el XA AT

Candidate Gene
Identification

Fig. 1. The NGS analysis workflow for the whole-transcriptome analysis pipeline.
Control and GA treatment samples from Momordica charantia ‘Moon Shine’ were
selected for whole-transcriptome analysis using Illumina. The 106,055 de novo
assembled M. charantia contigs sequences were compared with the TAIR and EMBL
coding sequence (CDS) databases through BLAST for open reading frame (ORF)
annotation. FPKM, Fragments per kilobase of transcript per million mapped reads. GO,
Gene ontology.
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Fig. 2. The characterization of open reading frame (ORF) annotations. (A) Pie chart
showing the percentages of complete genes, partial genes and undefined contigs. (B)
Fold change distribution between expression levels of control and GA treated bitter

gourd seedlings for complete and partial ORF contigs.
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regulation of gene expression, epigenetic ® down-regulation

secondary metabolic process m up-regulation

generation of precursor metabolites and energy
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cell growth
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DNA metabolic process
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post-embryonic development
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signal transduction
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response to stress

metabolic process

biosynthetic process

cellular pracess
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Fig. 3. Functional categorization of differentially expressed contigs after GAs treatment

based on the biological process of Gene Ontology.
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receptor binding H down-regulation

oxygen binding M up-regulation

motor activity
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Fig. 4. Functional categorization of differentially expressed contigs after GAs treatment

based on the molecular function of Gene Ontology.
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Fig. 5. Functional categorization of differentially expressed contigs after GAs treatment

based on the cellular component of Gene Ontology.
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cC T C T 01 I
McCPS1.1 _ McKS1 _ McKO1
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r
CPS KS
GGDP CDP I—)I eut-kaurene I—)I eut-kaurenol I—)I eut-kaurenal |—>| eut-kaurenoic acid

| 7a-hydroxyl kaurenoic acid

GA,, aldehyde

McKAO1.1
McKAO1.2
McKAO1.3
McKAO2.1
McKAQ2.2
McKAQ2.3
McKAQ2.4

GA130x

McGA200x2.1
McGA200x2.2
McGA200x2.3
McGA200x2.4
McGA200x3.1
McGA200x3.2

GA200x
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Fig. 6. Representative gene expression profiles of the gibberellin biosynthesis pathway
in Momordica charantia. The two color boxes represent gene expression level in
control (C) and GA treated (T) bitter gourd. Log> fold change was correlated to control.
The color scale is shown at the bottom. Red and green colors indicate higher and lower
expression, respectively. Gray color indicates that no transcript was detected in GAs-
treated samples. The gibberellin biosynthesis pathway was referenced to the pathway
in Arabidopsis (Fleet et al., 2003). Gray words mean no contigs align to the reference
genes. CPS, CPP synthetase; KS, ent-kaurene synthase. KO1, ent-kaurene oxidase 1;
KAO, ent-kaurenoic acid oxydase; GAL13ox, gibberellin 13-oxidase; GA200x,
gibberellin 20-oxidase; GA3o0x, gibberellin 3-oxidase; GA20x, gibberellin 2-oxidase.
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C T
McGAI.1
McGAI.2
McGAI.3
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Fig. 7. Representative gene expression profiles of the gibberellin signal transduction
pathway in Momordica charantia. The two color boxes represent gene expression level
in control (C) and GA treated (T) bitter gourd. Log. fold change was correlated to
control. The color scale is shown at the bottom. Red and green colors indicate higher
and lower expression, respectively. The gibberellin signal transduction pathway was
referenced to the pathway in Arabidopsis (Wang and Deng, 2011). Gray words mean

no contigs align to the reference genes. GID1, GA insensitive dwarf 1; GAI, GA

insensitive; RGA, repressor or gai-3. RGL, RGA-like.
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McSAM1.1
SAM McSAM1.2
McSAM3

S-adenosyl-L-methionine
(SAM)
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MCACSS.2
i, MCACS9.1
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Fig. 8. Representative gene expression profiles of the ethylene biosynthesis pathway in
Momordica charantia. The two color boxes represent gene expression level in control
(C) and GA treated (T) bitter gourd. Log. fold change was correlated to control. The
color scale is shown at the bottom. Red and green colors indicate higher and lower
expression, respectively. Gray color indicates that no transcript was detected in GAz-
treated samples. The ethylene biosynthesis pathway was referenced to the pathway in
Arabidopsis (Sauter et al., 2013). SAM, S-adenosylmethionine synthetase; ACS, ACC
stnthase; ACO, ACC oxidase.
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1 100
FB801118 (1) ATGGCAATGTTATCTAGCAAAGCTAGCCATGATTCTCATGGCCAGGACTCCTCCTACTTCTTTGGGTGGCAAGAGTACGAGAAGAACCCCTACCACCCAA
MCACS8 .2 (1)
McACS11 (1)

101 200
FB801118  (101) CTCGTAACCCCACTGGAATTATTCAAATGGGTCTCGCTGAAAACGAGCTGTCTTTCGACCTGGTGGAGGAGTGGCTGGATAGAAATCCAGATGCCTTGGG
McACS8.2 (1)
McACS11 (1)

201 300

FBB01118  (201) ATTGAGAAGAAATGGGAAGTCAGTGTTCAGAGAGCTGGCGCTTTTCCAAGACTACCATGGCTTGCCCGCTTTTAAAAAAGAGCTGGTGGAGTTGATGGCG
McACS8.2 1

McACS11 (1)

301 400

FBB01118  (301) GAAATACGAGGAAACAAAGTGAAATTCGATGTCAACAACCTCGTCCTCACCGCTGGTGCAACTTCTGCCAAJEIACTNSAARFNERNRRIEICALUElAIe NN
McACS8.2 (1) TGAGATCCTTATGTTTTGTCTCGCTCAAT|

McACS11 (1)

401 500
(2 R R I €I D C TGGAGAAGCCTTTCTCGTTCCCACCCCATACTATCCAGGGTTTGACAGGGACGTAAAATGGCGAACAGGGGCACAAATAATTCCAATCCAGTGTCCGAG
(TS B K VW C T GGAGAAGCCTTTCTCGTTCCCACCCCATACTATCCAGGGT T TGACAGGGACGTAAAATGGCGAACAGGGGCACAAATAATTCCAATCCAGTGTCCGAG

McACS11 (1)

501 600

(SO RN I CT DI T TCAAACGGATTCCGAATCAGCGGT TGGGCCATGGAGGAGGCGTGGGAACGAGCCGAGGAGCTGAAACTGAGAGT GAAAGGGGT TCTAATAACGAACCCC)
(e BB G KV T TCAAACGGATTCCGAATCAGCGGT TGGGCCATGGAGGAGGCGTGGGAACGAGCCGAGGAGCTGAAACTGAGAGTGAAAGGGGT TCTAATAACGAACCCC)
McACS11 (1)

601 700

(RN VI DI TCCAACCCATTGGGCACCACAATGGGCCGCGACGAGCTCAATTTACTTGTGGACTTCGCCGCCGCCAAAGGCATCCACATCGTCAGCGACGAGATTTACT
[[[eL. Y0 IR P )M T CCAACCCATTGGGCACCACAATGGGCCGCGACGAGCTCAATTTACTTGTGGACTTCGCCGCCGCCAAAGGCATCCACATCGTCAGCGACGAGATTTACT

McACS11 (1)

701 800
(2= RN E I W (DI CCGCCACCGTCTTCGACTCCCCCTCTTTCATAAGCATCACCGAAGCCCTTATCGATCGGAACCTCCAAAATTCCCCACTTTGGAACCGAATTCATGTCGT
[UleT0ts I € X V)M CCGCCACCGTCTTCGACTCCCCCTCTTTCATAAGCATCACCGAAGCCCT TATCGATCGGAACCTCCAAAATTCCCCACTTTGGAACCGAATTCATGTCGT

McACS11 (1)

801 900

(RN E €I C TATAGCCTCTCCAAGGACCTCGGAGTCCCCGGGTTCAGAGTGGGCATGATT TATTCCAACGACCGACATGTCGTCGCAGCGGCCACCAAAATGTCCAGC
[UleTots I WY C TATAGCCTCTCCAAGGACCTCGGAGTCCCCGGGTTCAGAGTGGGCATGATT TATTCCAACGACCGACATGTCGTCGCAGCGGCCACCAAAATGTCCAGC

McACS11 (1)

FB801118  (901) ?ggGGCCTCATCTCGTCGCAGACGCAGTACCTGCTGTCGCGGATGCTGTCGGACCGGGACTTCCGGGGGAATTATATGGACGAGACCAAGAGGCGGlggg
[N R G T TCGGCCTCATCTCG TCGCAGACGCAGTACCTGCTG
McACS11 (1) ————————————1 TCGCAGACGCAGTACCTGCTGTCGCGGATGCTGTCGGACCGGGACTTCCGGGGGAAT TATATGGACGAGACCAAGAGGCGGATCC
FB801118 (1001) ;g2ZGAGAAAGGGGATGCTTGTTTCGGGGCTCCGGAACGCCGGAATCGGGTGCTTGGACAGCAATTCGGGTCTTTTCTGCTGGGTGGACATGAGGC;}g$
M;éiggif (?gg; GGAAGAGAAAGGGGATGCTTGTTTCGGGGCTCCGGAACGCCGGAATCGGGTGCTTGGACAGCAATTCGGGTCTTTTCTGCTGGGTGGACATGAGGCATCT]
reB01 118 (1101)
M;éﬁﬁgif E?gg; CTTAAAAAACGCCACTTTCGAGGACGAAATGGAGCTGTGGAGGACCATCTTGTGCCAGGTTGGGCTCAATATCTCCCCCGGTTCGGCTTGCCACTGCTCC
FB801118 (1201) ;§2;CGGGTTGGTTCAGAATGTGCTTTGCCAATATGTCGGAACATACTCTCATGCTCGCGATAAGTCGTCTCAAGACATTCGTCGAATCCTCCTCTlggg
M;éﬁﬁgif Eggg; GAACCGGGTTGGTTCAGAATGTGCTTTGCCAATATGTCGGAACATACTCTCATGCTCGCGATAAGTCGTCTCAAGACATTCGTCGAATCCTCCTCTTCCG
FB801118 (1301) é?g;CGACGCTGATGCCAACGAGGAGTTCTGTCGAAGTAATCAGAAAGTTGTTGGTAGATCATACGGTAGGAAAAGGCTGTTAAGACGACTGCTTGLi?g
M;éiggif Eggg; GTGGCGACGCTGATGCCAACGAGGAGTTCTGTCGAAGTAATCAGAAAGTTGTTGGTAGATCATACGGTAGGAAAAGGCTGTTAAGACGACTGCTTGAATC
1401 1442

(= RNt I I GGGGGTTTGTTCTTTGATGTATACGTGTTTTCCATGCTGAR

McACS8.2  (566)

LN R EL GG GGGTTTGTTCTTTGATGTATACGTGTTTTCCATGCTGAR
B19. = A MCcACS8.2% McACS11#: FB8011182 % H i /i 71| +- ¥t
Fig. 9. Alignment of Momordica charantia McACS8.2, McACS11 and FB801118

nucleotide sequence. The black and gray boxes represent identical and conserved

nucleotides, respectively.
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1 100

BG42284.12 (1) GTACTATHTEA
BG42288.1 (1) ATGGCAATCCCCATTATTGACTTCTCAAAGCTTAATGGAGAAGAAAGAGCCAATACATTGGCTCAGATAGCCAATGGCILETGAAGRALGEGGRICTTTC
BG42289. 1 (1)

101 200
letbrtst I G YDA GC TGGTGAACCATGGGATTCCTGAGGAACTCTTGGAGAGGGTGAAGAGGGTGTGTTCAGAGTGCTACAAGCTGGAAAGAGAAGAGAGT TTCAAGAGTTC)
BG42289. 1 (1)

201 300
IeRRR I P Vs DA AAACCTGTGAAGCTTCTGAATGATTTGCTGGAAAACAAGAGCGGTGAGAAGCTGGAGAATCTTGATTGGGAAGATGTCTTCCTTCTCCATGACGAAAAC]
BG42289. 1 (1)

301 400

BG42284.12 (220) CAGIEEHARICH I GRS IE
BG42288.1 (301) [ALEleldev N RIS GATTCAAGGAAACCATGGCAGAGTACAGATCGGAGCTGAAGAAGCTAGCAAAAAAGGTGATGGCAGTGATGGATGAGA

BG42289. 1 (1)

401 500

BG42284.12 (242) ——————————————~ AGGGATACATAAACGCTGCCTTCAATGGTGGCGAAGGGCTGGAGAAAGCCTTCTTTGGCACCAAAGTCAGCCACTACCCACCATG
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601 700
BG42284.12 (427) AAAGATGGGCAGTGGATAGATGTGCAGCCATTACCCAACTCCATAGTCATCAACACAGGTGACCAGATTGAGGTCCTGAGCAATGGAAGATACAAAAGTG
BG42288.1 (589)

BG42289. 1 (1)

701 800
eZbr L PRI IR (a e vt e NI M6 CCAAATGGGAACAGGAGATCAATTGCTTCATTTTACAACCCATCAATGGAAGCCACCATAGCTCCTGCAGCACAGCT|
BG42288.1 (589)

BG42289.1 (1) CCAAATGGGAACAGGAGATCAATTGCTTCATTTTACAACCCATCAATGGAAGCCACCATAGCTCCTGCAGCACAGCT]
801 900
BG42284. GGTGGATAAAGCAAACCAGGAGGTGGAACAAAGATATCCCAAGTTTGTGTTCGGAGACTACATGTCGGTTTATGCTGAACAGAAGTTCCTCCCAAAGGAA

BG42288.

BG42289. GGTGGATAAAGCAAACCAGGAGGTGGAACAAAGATATCCCAAGTTTGTGTTCGGAGACTACATGTCGGTTTATGCTGAACAGAAGTTCCTCCCAAAGGAA
901 930

BG42284.12 (727

CCAAGGTTCCAATCTGTGAGGGCAATGTGA]
BG42288.1 (589)

le7bpt I I G VAV CCAAGGT TCCAATCTGTGAGGGCAATGTGA

R110. fr 416 AtACOS fe iR 2 3= /5 contigs ¥  fié B 71+t 4
Fig. 10. Alignment of Momordica charantia contigs which are homologus to AtACO5

nucleotide sequence. The gray boxes represent conserved nucleotides, respectively.
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Fig. 11. Representative gene expression profiles of the ethylene signal transduction
pathway in Momordica charantia. The two color boxes represent gene expression level
in control (C) and GA treated (T) bitter gourd. Log> fold change was correlated to
control. The color scale is shown at the bottom. Red and green colors indicate higher
and lower expression, respectively. Gray color indicates that no transcript was detected
in untreated samples. The ethylene signal transduction pathway was referenced to the
pathway in Arabidopsis (Zhao and Guo, 2011). Gray words mean no contigs align to
the reference genes. ETR1/2, ethylene response 1/2; ERS1, ethylene response sensor 1;
CTR1, constitutive triple response 1; EIN2, ethylene insensitive 2; ETP1, EIN2
targeting protein; EIN3, ethylene-insensitive3; EBF, EIN3-binding F box protein 1;
EIL, EIN3-like; ERF1, ethylene response factor 1.
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Fig. 12. Representative gene expression profiles of the carotenoids and abscisic acid
biosynthesis pathway in Momordica charantia. The two color boxes represent gene
expression level in control (C) and GA treated (T) bitter gourd. Log> fold change was
correlated to control. The color scale is shown at the bottom. Red and green colors
indicate higher and lower expression, respectively. The carotenoids and abscisic acid
biosynthesis pathway was referenced to the pathway in Arabidopsis (Davison et al.,
2002; Kim and DellaPenna, 2006; Seo and Koshiba, 2002). PSY, phytoene synthase;
PDS, phytoene desaturase; ZDS, zeta-carotene desaturase; CRTISO, carotenoid
isomerase; LYC, lycopene cyclase; LUT1/2/5, lutein deficient 1/2/5; CHY, beta
carotenoid hydroxylase; VDE, violaxanthin de-epoxidase; ZEP, zeaxanthin epoxidase;
ABA2/4, abscisic acid-deficient 2/4; AO, aldehyde oxidase; NCED, nine-cis-

epoxycarotenoid dioxygenase.
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Fig. 13. Representative gene expression profiles of the abscisic acid signal transduction
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pathway in Momordica charantia. The two color boxes represent gene expression level
in control (C) and GA treated (T) bitter gourd. Log. fold change was correlated to
control. The color scale is shown at the bottom. Red and green colors indicate higher

and lower expression, respectively. Gray color indicates that no transcript was detected

in GAs-treated samples. The abscisic acid signal transduction pathway was referenced
to the pathway in Arabidopsis (Hubbard et al. 2010). PYR, pyrabactin resistance; PYL,
pyrabactin resistance 1-like. PP2C; protein phosphatase 2C; HAI, highly ABA-induced
PP2C gene; HAB, hypersensitive to ABA; ABI1/2, ABA insensitive 1/2; SnRK, SNF

related kinase.
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Fig. 14. Representative gene expression profiles of the auxin signal transduction
pathway in Momordica charantia. The two color boxes represent gene expression level
in control (C) and GA treated (T) bitter gourd. Log> fold change was correlated to
control. The color scale is shown at the bottom. Red and green colors indicate higher
and lower expression, respectively. The auxin signal transduction pathway was
referenced to the pathway in Arabidopsis (Woodward, and Bartel, 2005; Tromas et al.,
2013). Gray words mean no contigs align to the reference genes. TIR1, transport
inhibitor response 1; AFB, auxin signaling F-box; ABP1, auxin binding protein 1; 1AA,
indole-3-acetic acid inducible; ARF, auxin response factor.
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Fig. 15. Representative gene expression profiles of the jasmonic acid signal
transduction pathway in Momordica charantia. The two color boxes represent gene
expression level in control (C) and GA treated (T) bitter gourd. Log> fold change was
correlated to control. The color scale is shown at the bottom. Red and green colors
indicate higher and lower expression, respectively. The jasmonic acid signal
transduction pathway was referenced to the pathway in Arabidopsis (Song et al., 2013).
Gray words mean no contigs align to the reference genes. JARL, jasmonate resistant 1;

COI1, coronatine insensitive 1; JAZ, jasmonate-ZIM-domain protein.
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Fig. 16. Representative gene expression profiles of the stamen development pathway
in Momordica charantia. The two color boxes represent gene expression level in
control (C) and GA treated (T) bitter gourd. Log. fold change was correlated to control.
The color scale is shown at the bottom. Red and green colors indicate higher and lower
expression, respectively. Gray color indicates that no transcript was detected in
untreated samples The stamen development pathway was referenced to the pathway
in Arabidopsis (Cheng et al., 2009 ; Ito et al., 2007 ; Nagpal et al., 2005 ; Peng, 2009 ;
Song et. al., 2011 ; Sun, 2011 ; Yu et al., 2004; Zhua et al., 2011). Gray words mean

no contigs align to the reference genes. GID1, GA insensitive dwarf 1. GAIl, GA
insensitive. RGA, repressor or gai-3. RGL, RGA-like. LOX1, lipoxygenase 1. JAZ,
jasmonate-ZIM-domain protein. MYB, MYB domain protein. AP3, APETALAS. PI,
PISTILLATA. AG, AGAMOUS. ETR1, ethylene response 1. EIN3, ethylene-
insensitive3. EIL, EIN3-like.
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Fig. 17. Scheme of some of the biological pathways involved in Momordica charantia
flower sex determination following GA application. Red boxes indicate genes that were
up-regulated in GA treated sample compared with untreated sample, whereas blue boxes
indicate genes that were down-regulated in GA treated sample compared with untreated
sample. NCED, nine-cis-epoxycarotenoid dioxygenase; ACS, ACC synthase; LOX1,
lipoxygenase 1; ARF, auxin response factor; MYB24, MYB domain protein 24.
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Fig. 18. The gRT-PCR analysis of the ACC synthase genes in the Momordica charantia
of different treatments. The gene expression level in control sample was normalized to 1.
ddH.O, GA, ABA, NAA, KN and Eth means the 6-8-leaf stage bitter gourd seedlings
which germinated from seed treated with double distilled water, 100 mg-L* GA, ABA,

NAA, KN and 25 mg- Lt ethrel at 5°C for 15 days, respectively. Eth/sp and GA/sp means
the bitter gourd seedlings foliar sprayed of 500 mg-L™* ethrel and100 mg-L™* GA at 6-8-

leaf stage, respectively. The actin was used as the internal control gene. Each value

represents the mean + SE of three replicates.
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Fig. 19. The qRT-PCR analysis of the ACC oxidase genes in the Momordica charantia of
different treatments. The gene expression level in control sample was normalized to 1.
ddH.0O, GA, ABA, NAA, KN and Eth means the 6-8-leaf stage bitter gourd seedlings
which germinated from seed treated with double distilled water, 100 mg+L* GA, ABA,

NAA, KN and 25 mg- L ethrel at 5°C for 15 days, respectively. Eth/sp and GA/sp means
the bitter gourd seedlings foliar sprayed of 500 mg-L™* ethrel and100 mg-L™* GA at 6-8-

leaf stage, respectively. The actin was used as the internal control gene. Each value

represents the mean + SE of three replicates.
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Fig. 20. The gRT-PCR analysis of the flower sexuality-related genes in the Momordica
charantia of different treatments. The gene expression level in control sample was
normalized to 1. ddH.O, GA, ABA, NAA, KN and Eth means the 6-8-leaf stage bitter
gourd seedlings which germinated from seed treated with double distilled water, 100 mg

L' GA, ABA, NAA, KN and 25 mg- L ethrel at 5°C for 15 days, respectively. Eth/sp
and GA/sp means the bitter gourd seedlings foliar sprayed of 500 mg-L* ethrel and100
mg- L™ GA at 6-8-leaf stage, respectively. The actin was used as the internal control gene.

Each value represents the mean + SE of three replicates.
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Table 4. Effect of GA3z on number of male, female flowers and male to female ratio of

Momordica charantia by foliar spray at 6-8 leaf stage.

Number of flowers

Male / Female
Total Male Female ratio
Control 858+78.52 837+77.82 22+0.7° 37+2.32
GA; treatment 901+139.3¢ 863+136.4% 38+2.8? 23+1.9°

Data are the mean values + SE of two replicates. Numbers within a row followed by
different letters are significantly different by ANOVA, P=0.05.
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Table 5. Summary of next generation sequencing results of the Momordica charantia

transcriptome.

Total reads 406,003,512 reads
Total reads length 41,006,354,712 nt
Filtered reads 401,960,352 reads
Filtered reads length 40,239,972,525 nt
De novo assembly 106,057 contigs
Nso 2,463 nt
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Table 6. List of Momordica charantia contigs homologous to cucumber sex-associated

genes.
] FPKM Nearest L
Name Contig ID Description
Control Treated cucumber gene
McACSS.1  BG10149.1 3.04 7.25 CsACS1G Major  sex-
McACS1 BG29132.1 3.23 2.35 CsACS2 determined
McRAN1 BG18281.1 11.41 10.56 CsRAN1 genes
McACO4.1  BG22617.1 640.85 607.91 CsACO1
McACO4.2  BG3185.1 79.71 57.53 CsACO?2 Ethylene
biosynthesis
McACO43  BG20621.1 21.44 14.42 CsACO3
BG37469.4 31.67 38.21
MCcETR1 BG37469.2 CsETR1
BG37469.1 Ethylene signal
MCcETR2 BG18654.1 32.88 40.70 CsETR2 transduction
MCcERS1 BG32732.1 46.19 44.32 CsERS
McCTR1.1  BG42151.1 4.27 4.89 CsCTR1
McRGAL1  BG16044.1 38.08 48.65 CsGAIP . .
Gibberellin
McGAI.1 BG35379.1 93.86 79.32 signal
MCRGL1.1  BG19426.1 20.56 18.41 transduction
BG34956.1 4.72 4.79
BG34956.5 Transcription
McMYB33 CsGAMYB1
BG34956.4 factors
BG34956.6
CSsERAF16  BG21294.1 2.29 2.55 CSERAF16  Ethylene-
CsERAF17  BG21769.1 0.57 1.58 CsERAF17  induced gene

RNA was extracted for untreated control and GA treated seedling of bitter gourd sprayed

by 100 mg- L GA for transcriptome analysis.
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Table 7. List of Momordica charantia cDNA isolated in our lab and their aligned contigs.

. FPKM
cDNA clone Gene Contig ID Control Treated
pPMACS1 MCcACS1 BG29132.1 3.23 2.35
MCcACS11 BG51419.1 0.09 0.18
PMACS? MCcACS8.2 BG58303.1 0.20 0.10
BG37469.4 31.67 38.21
pPMCcER102 MCcETR1 BG37469.2
BG37469.1
pPMCER287-4 MCcERS1 BG32732.1 46.19 44.32
McCTR1.1 BG42151.1 4.27 4.89
PMCTRIE-1 AT5G03730 BG42151.2 15.86 19.24
PEIN2 MCcEIN2 BG26487.1 28.71 31.09
PMEIL324 MCEIN3.2 BG21121.1 44.17 55.41
PMCEIL56 MCEIN3.2 BG21121.1 44.17 55.41
BG25544.1 15.84 18.23
BG25544.3
pMCcEDR111 AT1G18160 BG25544.5
BG25544.4
pPMAEC28 McPIN1.1 BG35748.1 25.78 17.93
PMAEC43 McPIN1.1 BG35748.1 25.78 17.93
pPMAEC93 AT1G70940 BG23381.1 13.36 15.79
AT2G01420 BG23385.1 52.65 66.39
BG30543.1 3.27 5.42
BG30543.4
pMAIC11 MCcAUX1.3 BG30543.3
BG30543.2
AT5G01240 BG31466.1 24.35 18.69
pMAIC33 McAUX1.4 BG31472.1 86.26 65.81
MCcAUX1.1 BG31464.1 25.78 17.93
BG30543.1 3.27 5.42
BG30543.4
pMAIC23 MCcAUX1.3 BG30543.3
BG30543.2
McTIR1.1 BG40740.1 48.66 56.44
PMCART76 MCcTIR1.2 BG45375.1 0.87 0.97
BG36497.3
PMCcPAP-76 AT4G04020 BG12789.1 49.30 57.26

RNA was extracted for untreated control and GA treated seedling of bitter gourd sprayed

by 100 mg- L GA for transcriptome analysis.
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Table 8. Arabidopsis gibberellin biosynthesis-related genes and their orthologs in

Momordica charantia.

Contig ID Gene ID FPKM AGI Annotati
ontig ene Control  Treated nnotateh

BG16911.1  McCPS1.1 0.65 044  AT4G02780

CPP SYNTHASE
BG54075.1  McCPS1.2 0.18 0.10
BG35315.1  McKS1 11.8 1344  AT1G79460
BG35315.4

ENT-KAURENE SYNTHASE 1
BG35315.6
BG35315.9
BG17739.1  McKO1 12551 1296  AT5G25900 ENT-KAURENE OXIDASE 1
BG20689.1  McKAO1.1 13.89 1496  AT1G05160

ENT-KAURENOIC ACID
BG17490.1  McKAOL.2 1.22 1.09 OXYDASE 1
BG17490.2  McKAOL.3 0.11 0.07
BG38638.1  McKAO2.1 1.71 124  AT2G32440
BG38639.1  McKAO2.2 208.09  249.84
BG38639.3 ENT-KAURENOIC ACID
BG38639.4 HYDROXYLASE 2
BG38636.1  McKAO2.3 44.35 51.53
BG13077.1  McKAO2.4 0.73 0.39
BG14156.1  McGA200x2.1  0.21 0.48 AT5G51810
BG9228.1  McGA200x2.2  2.80 2.33

GIBBERELLIN 20 OXIDASE 2
BG17029.1  McGA200x2.3  1.07 0.39
BG6412.1  McGA200x2.4  0.00 0.32
BG14156.1  McGA200x3.1  0.21 0.48 AT5G07200

GIBBERELLIN 20-OXIDASE 3
BG53175.1  McGA200x3.2  0.21 0.05
BG9447.1  McGA3ox2 2.19 3.13 AT1G80340 GIBBERELLIN 3-OXIDASE 2
BG33874.1  McGA20x2.1  3.95 224  AT1G30040

GIBBERELLIN 2-OXIDASE 2
BG8254.1  McGA20x2.2  0.06 0.24
BG19309.1  McGA20x6 0.44 0.18 AT1G02400 GIBBERELLIN 2-OXIDASE 6
BG20162.1  McGA20x8.1  0.06 0.21 AT4G21200
BG20174.1  McGA20x82  0.27 0.96
BG20174.5 GIBBERELLIN 2-OXIDASE 8
BG49090.1  McGA20x8.3  0.27 0.57
BG48466.1  McGA20x8.4  0.22 0.30
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Table 9. Arabidopsis gibberellin biosynthesis-related genes and their orthologs in

Momordica charantia.

Contig ID Gene ID FPKM AGI Annotati
ontig ene Control  Treated nhotation
BG35789.1 McGID1B 5.26 9.25 AT3G63010
GA INSENSITIVE DWARF1B
BG35789.2
BG16828.1 McGID1C 63.66 84.99 AT5G27320
GA INSENSITIVE DWARF1C
BG16828.2
BG35379.1 McGAI.1 93.86 79.32 AT1G14920
BG36311.1 McGAI.2 14.74 9.37
GIBBERELLIC ACID INSENSITIVE
BG19427.1 McGAI.3 60.52 53.96
BG16045.1 McGAIl.4 77.33 99.63
BG16044.1 McRGAL.1 38.08 48.65 AT2G01570
REPRESSOR OF gal-3 1
BG43062.1 MCcRGAL.2 0.63 1.89
BG19426.1 McRGL1.1 20.56 18.41 AT1G66350
BG51724.1 McRGL1.2 1.63 0.98 RGA-LIKE 1
BG16733.1
BG22846.1 McRGL2 1.29 0.82 AT3G03450 RGA-LIKE 2
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Table 10. Arabidopsis ethylene biosynthesis-related genes and their orthologs in

Momordica charantia.

Contig ID Gene ID FPKM AGI Annotation
Control  Treated

BG18379.1  McSAML.1 29319 27775  AT1G02500
BG18379.2 S-ADENOSYLMETHIONINE
BG18377.1  McSAM1.2 115113 127247 SYNTHETASE 1
BG18377.2
BG8105.1 McSAM3 0.19 0.20 AT3G17390 S_AS?(E?SE\;IAI\S/EHIONINE
BG29132.1  MCcACS1 3.23 2.35 AT3G61510 ACC SYNTHASE 1
BG9684.1 MCcACS7 0.23 0.14 AT4G26200 ACC SYNTHASE 7
BG10149.1  McACS8.1 3.04 7.25 ATA4G37770
BG58303.1  MCACS8.2 0.20 0.10 ACC SYNTHASE 8
BG4821.1 MCcACS9.1 0.99 0.37 AT3G49700
BG4822.1 MCcACS9.2 0.6 0.25 ACC SYNTHASE 9
BG47992.1  McACS9.3 0.04 0.00
BG32424.1  McACS10 8.80 10.13  AT1G62960 ACC SYNTHASE 10
BG51419.1  McACS11 0.09 0.18 AT4G08040 ACC SYNTHASE 11
BG19736.1  McACS12 11.39 13.67  AT5G51690 ACC SYNTHASE 12
BG16781.1  McACO1 4.32 2.80 AT2G19590 ACC OXIDASE 1
BG22617.1  McACO4.1 640.85  607.91  AT1G05010
BG3185.1 McACO4.2 79.71 57.53 ACC OXIDASE 4
BG20621.1  McACO4.3 21.44 14.42
BG42284.12 McACO5 9.45 11.76  AT1G77330 ACC OXIDASE 5
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Table 11. Arabidopsis ethylene signal transduction-related genes and their orthologs in

Momordica charantia.

Contig ID Gene ID FPKM AGI Annotation
Control  Treated

BG32732.1  MCcERS1 46.19 44.32 AT2G40940 ETHYLENE RESPONSE SENSOR 1
BG37469.1  MCcETR1 31.67 38.21 AT1G66340
BG37469.2 ETHYLENE RESPONSE 1
BG37469.4
BG18654.1  MCcETR2 32.88 40.70 AT3G23150 ETHYLENE RESPONSE 2
BG42151.1  McCTR1.1 4.27 4.89 AT5G03730
BG25156.1  McCTR1.2 19.36 20.01 CONSTITUTIVE TRIPLE
BG25156.3 RESPONSE 1
BG25150.1 McCTR1.3 3.57 3.12
BG26487.1  MCcEIN2 28.71 31.09 AT5G03280 ETHYLENE INSENSITIVE 2
BG2025.1 MCcEBF1.1 71.35 91.88 AT2G25490
BG2584.1 McEBF1.2 74.53 85.50
BG7310.1 McEBF1.3 47.71 69.65 EIN3-BINDING F BOX PROTEIN 1
BG8936.1 MCcEBF1.4 0.48 0.66
BG49442.1
BG44947.1 MCcEBF2 0.00 0.29 AT5G25350 EIN3-BINDING F BOX PROTEIN 2
BG41424.1 MCEIN3.1 142.14 189.49
BG41424.3 ETHYLENE-INSENSITIVE3
BG21121.1  MCcEIN3.2 44.17 55.41 AT3G20770
BG17837.1 MCcEIL3 4.87 5.13 AT1G73730
BG17837.3 ETHYLENE-INSENSITIVE3-LIKE 3
BG17837.4
BG35672.1  McERF1.1 1.17 1.76 AT3G23240
BG41903.1 McERF1.2 1.26 1.24 ETHYLENE RESPONSE FACTOR 1
BG1913.1 MCcERF1.3 6.17 11.18
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Table 12. Arabidopsis carotenoids biosynthesis-related genes and their orthologs in

Momordica charantia.

Contig ID Gene ID FPKM AGI Annotation
Control  Treated

BG29307.1 McPSY.1 7.08 6.70 AT5G17230

BG29307.2

BG15686.1 McPSY.2 31.70 22.88 PHYTOENE SYNTHASE
BG25066.1 McPSY.3 1.50 1.36

BG44671.1 McPSY.4 0.51 0.18

BG35782.1 McPDS1 20.81 39.69 AT1G06570 PHYTOENE DESATURATION 1
BG28119.1 McPDS2.1 17.80 17.18 AT3G11945

BG28119.2

BG28119.3 PHYTOENE DESATURATION 2
BG28119.4

BG7864.1  McPDS2.2 1.14 0.98

BG11213.1 MczDS 48.15 41.15 AT3G04870 ZETA-CAROTENE DESATURASE
BG25643.1 MCcCRTISO 21.31 17.18 AT1G06820 CAROTENOID ISOMERASE
BG16858.1 McLYC.1 30.28 25.76 AT3G10230
BG16858.2 LYCOPENE CYCLASE
BG19705.1 McLYC.2 1.02 0.93
BG4945.1  McLUT2.1 67.78 58.16 AT5G57030
BG54054.1 McLUT2.2 2.34 1.90 HUTEIN DEFICIENT 2
BG25287.1 McLUT1 25.32 22.52 AT3G53130 LUTEIN DEFICIENT 1
BG24857.1 McLUT5 38.29 25.02 AT1G31800 LUTEIN DEFICIENT 5
BG33129.1 McCHY1.1 18.52 25.34 AT4G25700
BG33129.5

BETA CAROTENOID HYDROXYLASE 1

BG22514.1 McCHY1.2 1.54 2.31
BG22514.2
BG24801.1 McZEP 15.26 13.91 AT5G67030 ZEAXANTHIN EPOXIDASE
BG21689.1 McVDE1 68.08 67.29 AT1G08550 VIOLAXANTHIN DE-EPOXIDASE 1
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Table 13. Arabidopsis abscisic acid biosynthesis-related genes and their orthologs in

Momordica charantia.

Contig 1D Gene ID FPkM AGI A i
ontig ene Control Treated nnotation
BG23638.1  McABA4 42.26 36.93  AT1G67080  ABA-DEFICIENT 4
BG13530.1  MCABA2.1 52.19 58.52
AT1G52340  ABA DEFICIENT 2
BG2299.1  MCABA2.2 15.48 17.60
BG42579.1  McAO4 4.12 333  AT1G04580  ALDEHYDE OXIDASE 4
BG32342.1  McNCED1.1 283 27.83 NINE-CIS-
AT3G63520 EPOXYCAROTENOID
BG56633.1 McNCED1.2 18.81 13.91 DIOXYGENASE 1
NINE-CIS-
BG56348.1  McNCED2 0.29 066  AT4G18350 EPOXYCAROTENOID
DIOXYGENASE 2
BG17329.1  McNCED3.1  1.79 6.00 NINE-CIS-
AT3G14440 EPOXYCAROTENOID
BG8222.1  McNCED3.2  0.40 0.22 DIOXYGENASE 3
NINE-CIS-
BG2216.1  McNCED5 1.98 449  AT1G30100 EPOXYCAROTENOID
DIOXYGENASE 5
NINE-CIS-
BG10227.1  McNCED6 0.68 073  AT3G24220 EPOXYCAROTENOID

DIOXYGENASE 6
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Table 14. Arabidopsis abscisic acid signal transduction-related genes and their orthologs

in Momordica charantia.

Contig ID Gene ID FPKM AGI Annotati
ontig ene Control  Treated TR 2T
BG33935.1
BG33935.2  McPYRL.1 53.13 46.10
AT4G17870 PYRABACTIN RESISTANCE 1
BG33935.4
BG17593.1  McPYR1.2 4.42 3.04
BG30373.1  McPYL2 0.51 0.76 AT2G26040 PYR1-LIKE 2
BG34497.1  McPYL4.1 9.34 6.35
BG41684.1  McPYL4.2 7.44 5.86 AT2G38310 PYR1-LIKE 4
BG56387.1  McPYL4.3 5.24 3.38
BG9941.1
McPYL6.1 1.80 0.94
BG9941.2 AT2G40330 PYR1-LIKE 6
BG6137.1 McPYL6.2 0.10 0.34
BG31899.1  McPYLS8.1 12.37 11.95
BG31901.1  McPYL8.2 20.50 20.34 AT5G53160 PYR1-LIKE 8
BG36966.1  McPYL8.3 24.17 33.65
BG16891.1  McPYL9.1 13021  159.28
AT1G01360 PYR1-LIKE 9
BG50757.1  McPYL9.2 2.56 2.66
BG19080.1  McHAI2 17.75 20.49 AT1G07430 H'g';hé’;BA"NDUCED PP2C
BG39020.1  McHAI3.1 8.45 15.76 i
AT2G203g0  HIGHLY ABA-INDUCED PP2C
BG9843.1 McHAI3.2 0.22 0.25 GENE 3
BG24497.1  McHAB1.1 20.49 29.66
BG41775.1
BG41775.2
McHAB1.2 33.92 34.63 AT1G72770 HYPERSENSITIVE TO ABA1
BG41775.3
BG41775.5
BG52931.1  McHABL.3 1.11 0.49
BG41965.1  McABI1 67.38 168.34  AT4G26080 ABA INSENSITIVE 1
BG56165.1  MCABI2 0.14 0.00 AT5G57050 ABA INSENSITIVE 2
BG24497.3  McHAB2.1 1.17 2.39
AT1G17550 HOMOLOGY TO ABI2
BG52143.1  McHAB2.2 0.26 0.41
BG24044.1 McSnRK1.1.1  38.71 38.12
SNF1-RELATED PROTEIN
BG1335.1 AT3G01090
McSNRK1.1.2  0.34 0.62 KINASE 1.1
BG1335.2
BG37404.1 .
McSnRK2.5.1  105.1 94.88 AT5G63650 N\ 1-RELATED PROTEIN
BG37404.8 KINASE 2.5

53

continued



FPKM

Contig ID Gene ID Control _Treated AGI Annotation
BG31402.1  McSnRK2.6.1  26.79 24.08
BG19224.1  McSnRK2.6.2  26.57 30.71 .
AT4G33950 SNFL-RELATED PROTEIN
BG49850.1  MCcSnRK2.6.3  2.71 2.60 KINASE 2.6
BG19223.1  McSnRK2.6.4  48.85 53.26
SNF1-RELATED PROTEIN
BG23506.1  MCcSnRK2.7 14.65 11.94 ATAG40010 7| er
SNF1-RELATED PROTEIN
BG2031.1 McSnRK3.6 0.12 0.17 AT5G45820 7 |\ Ao 06
BG21059.1  McSnRK3.8.1  6.03 6.92
BG21970.1
SNF1-RELATED PROTEIN
BG21970.2 AT5G58380
McSnRK3.8.2  16.44 14.79 KINASE 3.8
BG21970.3
BG21970.4
BG2481.1 McSnRK3.9.1  5.54 5.61 _
ATaG18700 SNFL-RELATED PROTEIN
BG48367.1  McSnRK3.9.2  0.36 0.50 KINASE 3.9
BG23645.1  McSnRK3.10.1  2.15 1.59
BG15498.1  McSnRK3.10.2  0.55 0.26 _
AT3G23000 SNF1-RELATED PROTEIN
BG46261.1  McSnRK3.10.3 0.42 0.31 KINASE 3.10
BG47884.1  McSnRK3.10.4  0.05 1.05
BG35904.1
BG35904.5 McSnRK3.11.1  4.24 4.06
CSnRK3.11. : : SNF1-RELATED PROTEIN
BG35904.8 AT5G35410 71 hcE s )
BG35904.10
BG56645.1  McSnRK3.11.2 057 0.00
SNF1-RELATED PROTEIN
BG20703.1  McSnRK3.12  35.87 41.30 ATIGO1140 7 ey o
SNF1-RELATED PROTEIN
BG36956.1  MCSnRK3.13  16.74 18.42 AT4G24400 7\ Aer s o
BG19481.1  McSnRK3.14.1 14656  131.11
SNF1-RELATED PROTEIN
BG19480.1  MCcSnRK3.14.2 37.54 33.42 ATAG30960 | Aer o
BG53261.1  MCSNRK3.14.3  4.41 16.52
SNF1-RELATED PROTEIN
BG23267.1  McSnRK3.15 3.42 2.64 ATEG01820 7| s o e
SNF1-RELATED PROTEIN
BG34511.1 McSnRK3.16  16.30 20.08 AT3G17510 " | \AcE 3 16
BG38398.1
BG38398.3 SNF1-RELATED PROTEIN
5G38398.4 McSnRK3.17  83.87 82.75 AT2G26980 ~"\ (1 hoE 517
BG38398.9
BG35684.1  McSnRK3.22.1 11.72 11.21
SNF1-RELATED PROTEIN
BG46844.1  McSnRK3.22.2 0.77 0.73 AT2G30360 "\ | hcE 3 oy
BG44895.1  McSnRK3.22.3  2.80 1.93
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ID Annotation Control_ Treated AGI Gene
BG20838.1
BG20838.3 McSnRK3.23.1  21.75 25.09
BG20838.4
SNF1-RELATED PROTEIN
BG37139.1 AT1G30270 7 1 h oE o o
BG37139.2
McSnRK3.23.2  7.82 8.17
BG37139.3
BG37139.6
BG43044.1 McSnRK3.24.1  10.25 14.17 )
ATEG10930 SNFL-RELATED PROTEIN
BG53685.1 MCSNRK3.24.2  42.84 57.66 KINASE 3.24
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Table 15. Arabidopsis auxin signal transduction-related genes and their orthologs in

Momordica charantia.

FPKM
Contig ID Gene ID AGI Annotation
Control  Treated
BG40740.1  McTIRL.1 48.66 56.44
TRANSPORT INHIBITOR
BG45375.1 AT3G62980
McTIR1.2 0.87 0.97 RESPONSE 1
BG36497.3
BG38869.1
McAFB2 14321  158.96  AT3G26810 AUXIN SIGNALING F-BOX 2
BG38869.3
BG28788.1
BG28788.4  MCAFB3 34.24 33.05  AT1G12820 AUXIN SIGNALING F-BOX 3
BG28788.5
BG38467.1  MCcAFB5.1 8.71 5.70
AT5G49980 AUXIN SIGNALING F-BOX 5
BG38470.1  MCAFB5.2 6.49 5.38
ENDOPLASMIC RETICULUM
BG36497.1  McABP1 22.30 2537 ATAG02980 i BINDING PROTEIN 1
BG18450.1  MclAA4.1 20.45 13.8
BG37209.6
MclIAA4.2 33.68 35.04
BG37209.10
BG34917.1 A
AT5Ga3700 'NDOLE-3-ACETIC ACID
BG34917 2 INDUCIBLE 4
MclIAA4.3 21529  204.75
BG34917.4
BG34917.5
BG34920.1  MclAA4.4 50.62 56.94
INDOLE-3-ACETIC ACID
BG31366.1  MCIAAS 0.72 0.12 ATIG15580 o lE e
BG32466.1 INDOLEACETIC ACID-
5324663 McIAAS 256.62 25213  AT2G22670 oS Sl e
BG25978.1
INDOLE-3-ACETIC ACID
BG25978.2  MCcIAA9 83.75 7877 ATBGE5670 o lo T
BG25978.3
INDOLE-3-ACETIC ACID
BG23742.1  MCclAA12 25.23 2028 ATIG04550 P lRo
BG39506.1
BG39506.2
INDOLE-3-ACETIC ACID
BG39506.3  MCcIAAL3 74.69 7866  AT2G33310 oS0 o
BG39506.4
BG39506.7
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Contig ID Gene ID AGI Annotation
Control  Treated
BG19521.1
5105214 MclAA14.1 267.72  217.18
: AT4G1La550 NDOLE-3-ACETIC ACID
BG15663.1  MclAA14.2 26.71 20.97 INDUCIBLE 14
BG27213.1  MclAA14.3 43856  390.62
INDOLE-3-ACETIC ACID
BG27211.1  McIAAL7 17310 13122 ATIG04250 o lo o
BG12469.1  MclAA19.1 16.72 17.97
BG12525.1  MclAA19.2 1.25 3.55 A
AT3G15540 NDOLE-3-ACETIC ACID
BG9910.1 INDUCIBLE 19
MclAA19.3 4.85 9.14
BG9910.2
BG39164.1  MclAA26.1 83.57 98.45 A
AT3G16500 NDOLE-3-ACETIC ACID
BG27519.1  McIAA26.2 13.39 20.21 INDUCIBLE 26
BG37209.1  MclAA27.1 165.61  198.24 A
ATaG29080 'NDOLE-3-ACETIC ACID
BG35757.1  MCIAA27.2 72.59 66.92 INDUCIBLE 27
INDOLE-3-ACETIC ACID
BG25815.1  McIAA29 4.18 4536  AT4G32280 |\ i lio T
BG21942.1 INDOLE-3-ACETIC ACID
BG21042 2 McIAA32 3.08 3.58 AT2G01200 o e,
INDOLE-3-ACETIC ACID
BG9656.1 MclAA33 6.31 4.10 ATEG57420 e s
BG19394.1  MCcARF1 66.52 68.16  AT1G59750 AUXIN RESPONSE FACTOR 1
BG23967.1  MCARF2 57.51 67.14  AT5G62000 AUXIN RESPONSE FACTOR 2
AUXIN RESPONSE
BG35238.1  MCARF3 19.7036  18.27 AT2G33860 1R ANSCRIPTION FACTOR 3
BG35237.1  MCARF4 33.85 39.40
BG20685.1 AT5G60450 AUXIN RESPONSE FACTOR 4
MCARF5 1.42 1.16
BG20685.3
BG42471.1  MCARF6.1 11.68 8.79 AT1G30330
BG42465.1  MCARF6.2 79.85 86.64
BG19620.1  MCARF6.3 10.69 7.32 AUXIN RESPONSE FACTOR 6
BG19619.1  MCARF6.4 4.14 3.79
BG19618.1  MCARF6.5 114.15  121.32
BG35524.1  MCARF7 96.12 127.78  AT5G20730 AUXIN RESPONSE FACTOR 7
BG42468.1  MCARFS8.1 10.04 7.73 AT5G37020
AUXIN RESPONSE FACTOR 8
BG42473.1  MCARF8.2 59.38 51.48
BG34798.1  MCARF9.1 21.29 28.19  AT4G23980
AUXIN RESPONSE FACTOR 9
BG34799.1  MCARF9.2 20.75 22.56
BG34779.2  MCARF10 7.08 6.67 AT2G28350 AUXIN RESPONSE FACTOR 10
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Contig ID Gene ID Control  Treated AGI Annotation

BG20942.1  McARF16.1 28.54 27.54 AT4G30080
BG34778.6  MCcARF16.2 15.02 16.57
BG34778.7 AUXIN RESPONSE FACTOR 16
BG34778.10
BG34778.13
BG20943.1  McARF17 3.45 3.32 AT1G77850 AUXIN RESPONSE FACTOR 17
BG37835.1  MCcARF18 11.41 9.96 AT3G61830 AUXIN RESPONSE FACTOR 18
BG34597.1  McARF19.1 20.96 24.01 AT1G19220
BG35525.1  MCcARF19.2 20.08 24.93

AUXIN RESPONSE FACTOR 19
BG35525.2
BG35525.3
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Table 16. Arabidopsis jasmonic acid signal transduction-related genes and their orthologs

in Momordica charantia.

Contig ID Gene ID FPKM AGI A i
ontlg ene Control Treated nnotation
BG20637.1  McJARL.1 24.11 3020  AT2G46370
BG20920.1  McJARL.2 31.24 42.89
BG20920.2

JASMONATE RESISTANT 1
BG20920.4
BG20919.1  McJARL.3 87.32 131.06
BG58230.1  McJARL.4 0.38 3.67
BG24597.1  McJAZ3.1 91.53 90.6 AT3G17860

JASMONATE-ZIM-DOMAIN
BG24597.2 PROTEIN 3
BG27121.1  McJAZ3.2 95.77 120.83

JASMONATE-ZIM-DOMAIN
BG28497.1  McJAZS 1.64 1.09 AT1G30135 )0 oh o
BG21290.1  McJAZ10.1 2.70 1.70 ZIM-

ATEG13220 JASMONATE-ZIM-DOMAIN

BG29943.1  McJAZ10.2 16.04 12.75 PROTEIN 10
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Table 17. Arabidopsis stamen development-related genes and their orthologs in

Momordica charantia.

Contig ID G ID FPKM AGI Annotati
ontig ene Control  Treated nnatation
BG35789.1
McGID1B 5.26 9.25 AT3G63010 GA INSENSITIVE DWARF1B
BG35789.2
BG16828.1
McGID1C 63.66 84.99 AT5G27320 GA INSENSITIVE DWARF1C
BG16828.2
BG35379.1 McGAI.1 93.85 79.32
BG36311.1 McGAl.2 14.74 9.37
AT1G14920 GA INSENSITIVE
BG19427.1 McGAI.3 60.52 53.96
BG16045.1 McGAl .4 77.33 99.63
BG16044.1 McRGAL.1 38.08 48.65
AT2G01570 REPRESSOR OF gal-31
BG43062.1 McRGAL.2 0.63 1.89
BG19426.1 McRGL1.1 20.56 18.41
BG51724.1 AT1G66350 RGA-LIKE 1
McRGL1.2 1.63 0.98
BG16733.1
BG22846.1 McRGL2 1.29 0.82 AT3G03450 RGA-LIKE 2
BG17271.1
BG17271.2 McXERICO.1 58.26 85.92
BG17271.3 AT2G04240 XERICO
BG15458.1
McXERICO.2 53.99 115.38
BG15458.2
BG15457.1 McLOX1.1 11.07 11.77
BG19644.1 McLOX1.2 60.23 97.93
AT1G55020 LIPOXYGENASE 1
BG8248.1 McLOX1.3 0.00 0.2
BG11124.1 McLOX1.4 0.00 0.13
JASMONATE-ZIM-DOMAIN
BG28497.1 McJAZS 1.64 1.09 AT1G30135 PROTEIN 8
BG27807.1 McMYB21 12.23 14.7 AT3G27810 MYB DOMAIN PROTEIN 21
BG46078.1 McMYB24.1 0.62 0.16
AT5G40350 MYB DOMAIN PROTEIN 24
BG27805.1 McMYB24.2 0.8 1.03
BG11347.1 McMYB57 0.31 0.47 AT3G01530 MYB DOMAIN PROTEIN 57
BG34956.1
BG34956.3
McMYB33 472 4,79 AT5G06100 MYB DOMAIN PROTEIN 33
BG34956.4
BG34956.5
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Contig ID Gene ID Control _ Treated AGI Annotation
BG1411.1 MCAP3 0.44 0.32 AT3G54340 APETALA 3

BG11587.1 McPI 3.99 6.15 AT5G20240 PISTILLATA

BG30120.1 MCAG 0.73 0.54 AT4G18960 AGAMOUS

BG42471.1 MCARF6.1  11.68 8.79

BG42465.1 MCARF6.2  79.85 86.64

BG19620.1 MCARF6.3  10.69 7.32 AT1G30330 AUXIN RESPONSE FACTOR 6
BG19619.1 MCARF6.4  4.14 3.79

BG19618.1 MCARF6.5 114.15  121.32

BG42468.1 MCARF8.1  10.04 7.73

542473 1 MOAREG2 5933 5148 AT5G37020 AUXIN RESPONSE FACTOR 8
BG37469.1

BG37469.2 MCETR1 31.67 3821  AT1G66340 ETHYLENE RESPONSE 1
BG37469.4

BG41424.1

BG41424.3 MEINSL 14214 16949 AT3G20770 ETHYLENE-INSENSITIVE3
BG21121.1 MCEIN3.2  44.17 55.41

BG17837.1

BG17837.3  MCEIL3 4.87 513  ATLG73730 ETEIT("EESNE"NSENS'T'VEE"
BG17837.4
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Eoa N A Pl ehE Acontigs s B o BB AR R =28 21 fE 2 contigs e H 4p ¥
Rz OFEBLEFEREF AT P - 4p M 28 (correlation coefficient) %
0.989 ° Nso # ™1z de novo assembly»z % & % chdp k2 - » 27§ #jfrgh & JL 5
WHRE AEIEE A k2 RNAZ A S % 2k 2% EF2 Nsos2,463nt> rigis L
B bz 2 BE Y e R R <2463 ntz_contigs (£5) 0 @ [P £ 9 mRNAT 35
B 51,700nt 2P 2 AR R TIS% 51,3000t 5% 3724 %  (untranslated
region, UTR) T 354 w] % % 125 nt2 250 nt (Kawaguchi and Bailey-Serres, 2005; The
Arabidopsis Genome Initiative, 2000; Wortman et al., 2003) - ¥ it &2 * % § 2. TR/ iF

A

A& (sequencingdepth) #iF3 B > 7= ¥ i £3% § 2 contigse z p z &+ (intron) & %
R FAGFATE v o Fl@ S 4econtigsz £ & o d 3% A 2 RNA$R & % 12 DNase |
fed2 > 12 Agilent 2100 Bioanalyzertg Bl 7= & + # BP0 s EKDIN 75

2. FIRCF i & % Tprecursor mMRNAZ + 3 > 4-BG13730.1 ~ BG27974.2 -

hom gt A E N g E 4 £ 24P B A FIMCCPSs ~ McKAOs 2 McGA200xs
LB EMN A RGPS L EIFGA20Xx2 AT A B H 4o T i B - f v AR
(negative feedback mechanism) ¥ 2 32 2 £ % % B3 330§ § A B %’
(Vitis labrusca x vinifera cv. Kyoho) z =% 12% =54 » H 3% 4 & 5 L FIKS »
GA200xs ~ GA30X# JL& T "% » @ fRHE 3 4 EErGA20xS2 2 FIR) £ B A

(Chengetal., 2015) » ¥ i 7= & § w4 B 4] -

CarP R iR 2 EFHE AL BRI TS AT AR XTI E A A
2_j¥c#h % (bioactive GA) % jkr3» % i # GID1-DELLA 45 &+ 5 f2 1 w234 (Dill
etal., 2004; Fleet and Sun, 2005; McGinnis et al., 2003; Murase et al., 2008) - e *# 7
z_= )~ GID1 ik %] McGID1B 2 McGIDI1C %t % 3 2 6 2 MEHH > @
DELLA F?'i})?li%‘ﬂ“%f 7 MCRGAS ¢t » H &35t ikrgh % jed2 {8 £ TE T 'F o P R
EFNFEF PR LER RAEREIPREGEY 4P &yt d 32 EHE £ GID]
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AF2Z 2B T% > A FEDELLARRAFIZ 2 E 2 M7 k33 R s
7 E f wAE I 4] (Cheng et al., 2015; Ribeiro et al, 2012) - § § ‘E %2 {5 >
Bk E IR T2 P o d Y H gk & 4 £ = JL 7] KS ~ GA200xs ~ GA3ox £ LE T
o fRAB S E 4 EPF GA20xs 2 ATFIA B 2 B E 7 R EF KON A AL
2 ¥ 7R (Chengetal,2015) c 2FTF 2.5 Ay thB R PRV ¢ 5 g & AR (5 =
x o P ogghE 4 & 24 AL 5] McCPSs ~ MCKAOs 2 McGA200xs # IR & 7% *% i< »

fRRS g & PR B A F] GA20x 2 A F1 A R E B b 0 R R 2 F N R
AP EFET R M AR T AT R @A EHE AL BN AT
McGID1s # 3 & F ' 2 MCDELLAs 2. 2 IR& T " » 3 Fi&- H R T pFE 7 £ o

o FEPEED AR GAMATN RS AL

MCACS8.1 *tjfrdh 4 AR 15 2 L2 5 4 5 A AUT 2 A v k2 239 2 0t A F)fz
FEEvRARL R 78 e AR 2 PRS0 £ F] (major gynoecy determining gene)
(Trebitsh etal., 1997) CSACS1G % & #p 12 o §r3» % rd2¥ & MCACS8.1 # Ifl?-ii%{ be o

e g e A AR R RS A EE A2 4 & 5t MCACS8.1 7

kay

AT FER & o vf 2% 500 mg-LTt et A I A EHE AR R
PRTCE A & d 12 3 4c 3 27 (Thomas, 2008) o F]pt > ¢k 25535 2 ©
synthase 2. % IR » ig 2 M2 3 & g Eepim A 4 o

McACS10 % MCcACS12 z 4 & % **H & ACC synthase » = McACS10 %
MCACS12 *t e J2 o {6 2. 2 LA B % PP &g > [P 19 R 2. AtACS10 2 AtACS12 %75 b=
A e 4 f= (aminotransferase) > 7 1% 3t L gase A & (branched chain amino acids) »
774 E ACC & = fizz2_ =1+ (Yamagamietal., 2003) » #= McACS10 2 McACS12 ¥ it
A S ﬁ A L8 M FE R PR o m AIACSL E & 1
(transcriptional activity) » = H s L i & 74+ £ (deletion) ** % B % = 1= ’%
(tripeptide) » ¥ 3 30 A 4% £ fiZ% # it (enzymatical inactivity) (Yamagami et al.,
2003) » MCACS1 #_% & ACC & S fais ity Fis 2% o

MCETR1 2 MCETR2 *t jfrdh & AL 1 4 B & i 400 2 3 & LR =™ 2%
2. ¢ F sk %] (ethylene responsive genes) MCEINS/EILs ~ MCERFs # 3£ 7 % i

FHEARILIS b o A e A et g 4 At bl F et A 0 ¢ 2 i CSETRL
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CSETR2 2 CSERS 2 A FIZ I E M 4r > A W 2MpRF AT A AR F 2 P2 ’ﬁ ’
¢ 2. &7 CSETR2 ~ CSERS mRNA R # & ~ »tepze e $R £ 7= 4 (Yamasaki et al.,
2000; Yamasaki et al., 2001) - F# 3 % @ EIN3/EILs ~ ERFs ¢ % ¢ 4 7 AT B kI

€4 #v (Zhao and Guo, 2011) » Bg7r = A ERIEP 2 % 7 27 i RA RJZE N w th

e iER RAEE AERRIEILT o

wos R R Y A pAR M A TR R A L

NCED 5 #th pehidts & Sp% » ¥ 2L NCED ¢ Hxaph ped & £ 5 4
(Wan and Li, 2006) - % # 5 # > McNCED2 (BG56348.1) ~ McNCED3.1 (BG17329.1)
MCNCED5 (BG2216.1) # LB & % ¥ H4cm B 11t » ¥ ik § B 4c 25 A ¢ ek ez
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