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Abstract:[ Objective ] The trihelix transcription factors, also known as GT factors, are plant—specific tran-
scription factors with conserved trihelix DNA-binding domains that bind specifically to the GT elements
in promoters of light regulated genes. The trihelix transcription factors can be further divided into five
clades, namely GT-1, GT-2, SH4, GT+y and SIP1, on the basis of their sequence structure. To date, the tri-
helix transcription factors have been identified and characterized in various plant species, such as pea,
Arabidopsis, rice, maize, tomato, and chrysanthemum. A large number of studies indicated that trihelix
transcription factors played an essential role in the regulation light—responsive genes, and different devel-
opmental processes of growth and development of flowers, embryos, seeds, stomata and trichomes, as well
as the adaptation to environmental stimuli like salt and pathogen stresses. However, little information was
available on the involvement of the trihelix transcription factors in the ripening of fleshy fruits, especially

in economical fruit crops such as banana. Therefore, the aims of this study were to isolate a trihelix tran-
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scription factor from banana fruit (MaGTLIa), and investigate its subcellular localization and transcription-
al activation activity. Moreover, the gene expression during banana fruit ripening and the promoter activity
of MaGTLIa were also analyzed, in an effort to elucidate the possible roles of MaGTLIa in the ripening of
banana fruit. [Methods] Total RNA was extracted from banana pulp using the hot borate method and the
first strand ¢cDNA was synthesized. RT-PCR was performed to isolate the full-length cDNA of MaGTLIa.
Bioinformatics analysis was conducted to analyze the sequence characteristics of MaGTL1a. Phylogenetic
tree was constructed using the MEGA 6.0 software to investigate the evolutional relationship between
MaGTL1la and other trihelix transcription factors from other plant species. Agrobacterium—mediated tran-
sient expression in Ben’s tobacco leaves was used to assess the subcellular localization and transactiva-
tion activity of MaGTL1a. Quantitative real-time PCR (RT-qPCR) was carried out to monitor the expres-
sion pattern of MaGTLIa during fruit ripening of banana. Promoter of MaGTLIa was isolated using ba-
nana genome DNA as template, and its promoter activity was tested using transient expression in tobacco
BY2 protoplasts via the PEG method. [Results] A trihelix gene (GSMUA_AchrdG24780_001) was isolat-
ed from banana fruit using the RT-PCR technology. A BLAST search of GenBank revealed that the pro-
tein encoded by this gene shared 59%, 58%, 53%, 47% and 44% identity with Elaeis guineensis EgGTL1-
like isoform (XP_010933772.1), Phoenix dactylifera PAGTL1-like isoform (XP_008791630.1), Nelumbo
nucifera NnGTL1~-like isoform (XP_010250883.1), Populus tremula PtGTL1 (AER42647.1) and Ricinus
communis ReGTLI-like isoform (XP_002518968.1), respectively, at amino acid level and thus the gene
was designated as MaGTLIa. The ¢cDNA of MaGTLIa had an open reading frame (ORF) of 2 283 bp in
length which encoded a peptide of 761 amino acid residues with calculated molecular weight (MW) of
82.70 ku and predicted isoeletric point (pl) of 6.07. Moreover, comparison of the protein sequence with
other trihelix transcription factors from other plant species showed that MaGTL1a consisted of two trihelix
DNA-binding domains at its N—terminal and C—terminal regions respectively, and a typical feature of GT-
2 clade of trihelix members, which implied that MaGTL1a might belong to GT-2 clade. Phylogenetic anal-
yses exhibited that the plant trihelix transcription factors could be grouped into five clades, namely GT-1,
GT-2, SH4, SIP1 and GTvy, where MaGTL1a of banana together with those of Oryza sativa OsGT-2, Popu-
lus tomentosa PtaGTL1 and Arabidopsi thalianas AtGTL1 fell into GT-2 clade. Subcellular localization in-
dicated that the green fluorescence signal of MaGTL1a~GFP fusion protein was exclusively observed in
the nucleus of the tobacco epidermal cell, as other reported trihelix transcription factors, indicating that
MaGTL1a might function in nuclear compartments. Furthermore, transcriptional activation activity assays
demonstrated that MaGTL1a possessed transcriptional activation ability in yeast and in plant, implicating
its role as a transcriptional activator. Importantly, RT—qPCR analyses revealed that the accumulation of
MaGTLIa transcript was obviously induced by ethylene, with increasing trends along with the progression
of banana fruit ripening, which was in accordance with its expression pattern in our DGE data. In addition,
the activity of MaGTLIa promoter was activated by exogenous ethylene application when transiently ex-
pressed in tobacco BY2 protoplasts, further supporting the roles of MaGTLIa involved in fruit ripening.
[ Conclusion] MaGTL1a was an ethylene—inducible and nucleus—localized transcriptional activator likely
involved in the modulation of banana fruit ripening, which expanded our understanding on trihelix tran-
scription factors in regulating fruit ripening and the transcriptional controlling networks of ripening of ba-
nana fruits. Further experiments such as identification of MaGTL1a s target genes are needed to fully ex-
plore the biological functions of MaGTL1a in relation to fruit ripening of banana.
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PRI R, A M FES50.1.3.5.7.12,15,18.,21,27,
30,33 136 RHUFE . HURERT 3 3 />4 A2 2R S g
W 3REE, R ARG A T-80 C& .
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Table 1 The primer sequences used in this study

) 47
e 5148 51491551 e
. . . s o Restriction
Primer usage Primer name Primer sequence(5°-3")
enzyme
Ex SR MaGTL1a—full F: ATGCAACAGCAGAAAGCA
Full length amplification R: CTATTGAACTATGGCCAAGAA
FHFHEIEE 1 PCR MaACT1-RT F: GAGGCACCAGTCCGTAGATAGC
Real time quantitative PCR R: CCGCCAGATGAAGGTACAACAT
MaGTL1a-RT F: ATCCACCTCCCAATCAACAGA
R: GAAACCTCGCCGCCCTC
B TGRS MaGTL1a—pBD F: TCGCCGACCGGTAGGCCT ATGCAACAGCAGAAAGCA Stu 1
Transcriptional activity analysis R: AACCAGAGTTAAAGGCCTTTGAACTATGGCCAAGAA
It A MaGTL1a-GFP F: CAAATTCGCGACCGGT ATGCAACAGCAGAAAGCA Age |
Sub~cellular localization R: TGCTAGTCATACCGGTTTGAACTATGGCCAAGAA
Ja B vl MaGTLla-pro F: CATCCTAAAACCTTAACGACTGTG
Promoter amplification R: GACCCTGCTTTCTGCTGTTGCAT
JAsh i MaGTL1a-pro-0800 F: TATAGGGCGAATTGGGTACCCATCCTAAAACCTTAACGACTGTG Kpnl
Promoter amplification activity analysis R: TTGGCGTCTTCCATGGGACCCTGCTTTCTGCTGTTGCAT Neo 1
iFE BT SE G pGBKT7-MaGTLla F: CATGGAGGCCGAATTCATGCAACAGCAGAAAGCA EcoR 1
The yeast transcriptional activity analysis R: GCCGCTGCAGGTCGACGCTATTGAACTATGGCCAAGAA Sal 1

JFHI T, FE45 6 MEGAG.0 F F i R e AL AR .
1.5 TEHRaE NI

JIt #8UA Ry il 2 (9O 11 (GFP) Y pEAQ[ 3
[ George P. Lomonossoff [# - (Department of Biologi-
cal Chemistry, John Innes Centre, Norwich Research
Park) B4, H345 MaGTL1a 3 M 1) ORF 1 pEAQ-
GFP # AR TS B e g [ (R 1) o FAR A 1Y B
PETORE , 200 P B R S LR R R e 1 2]
AT GV3101, 5% Sainsbury ) )5 k04T Pk
SURAT T AT V5 23 ) T RAIREE R (50 mg- L) il
PR % (40 mg- L) [ YEB ARG FRHE, FH8 K
1128 °C 200 r+ min™' iF & 24~36 h, PCR % & FAM: 72
B o 45 BH M 5w [ A AT T B 11 U 1 97 2 ODeow=0.8~
1.0, 10 000 r+min™ 0> 1 min, WCHE B4, 2 4428
¥ (10 mmol - L' MES-KOH, 10 mmol - ™' MgCl,
0.1 mmol - 1" Z Bk T 7 ) 8 & 14K 2 ODgoo M 0.5~
0.6, % i 7 B 2~3 h Jim 5 Fh B T VA S AR PR e
(Nicotiana benthamiana) W Fr H 1, 5 R E 557 2 d
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TE LiAc I 5 1 8 5k % A% BE Y2HGold TR BE H
30 C IR FR3 d 25, WA EERETE SD/-Trp AR I 1
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S b B30 CREFR S d 22 R WA R K 1A
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At AN2R 10 min Jo EERASUE , WU BEE ARG HE2H
BD R E T EERE N R e S R 2Rk A
BD # iy H B8 19 B e sk i e
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GALA4BD 11 pEAQ AR W g A< 156 114 2550 1 55 P 482
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Empty) 5 F ARG A IE | G B . 45 3 R 2%
A Ay A S 5 25 0 Y L O 2K il Y pGreenll
0800-LUC ZEAA" iz REHT 11 FIT iR A AT TR A e i,
Bt 5 RN FE A (effector) AR5 3 A (reporter) B 4
FF LR YA AR B 15 10T, 557 2~3 d U, SR AW
BE 6 2R WEAS I ) £ (Promega ) T 58 40 5 I F Y 2
A4S LR LUC FI REN 35 J5 & A2 w8 6 2 e i
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(LUC/REN) (JZ Mt MaGTL1a 055 5815 1) , Bk S 2%
Ba S L SE L. N2 AR A Thermo 4 %¢ Y643
LT, 2350 & U 5 (Promega) #E4 T, B4
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1.7 Real-time = PCR(qRT-PCR) % %7

WRYE MaGTLIa A 2K T4, Wit 6514,
MaActin] YE NS FERR . qRT-PCR fdi )56 6 4L
Bl & TaKaRa SYBR Green 1, 1% #& -5 Bio— Rad
CFX9600., 20 wL qRT-PCR JZ i ¥ 1 & 4 40 ng Y
cDNA 15 pumol - L FE 47 5514 . qRT-PCR ¥
P i ELAAR B AE 5L B2 DL SYBR Green 11357 £5 (TaKa-
Ra) UL 43, I HIAH X 22 301 X PCR 25 L 19 175 it
M FARAE T AT 3B it D it S N R
JF:95 CHAEME: 3 min )& ,95 CAEMES 5,55 CIE K 10
s,72 ‘CHEMH130 5,40 MIEF . A 7B M 60 C
F95°C, 55 1 A YEFR45 s, UG BT 1 CHERFS s
POERTIMINEL,
1.8 BEhFoBEMITESR

| H DNeasy Plant Mini Kit {5 & (Qiagen) 2
B A4 JE R 20 DNA AR5 7 A5 32 R 4 503 1
7% (http://banana—genome—hub.southgreen.fr/ ) , $£ ]
MaGTLIa WA B FIF 503519 (£ 1), LA DNA
SASALIEAT PCR ™4, H B9 F BE DT 5 AR A9 2
A 31 ¥4 . 8 1 PlantCARE (http://bioinformat-
ics.psh.ugent.be/webtools/plantcare/html/ ) 7 £& B {4 i7F
F1Ia shF I T4 .
1.9 BohFiEER

Z:7% Ba S5 B TG HER I 5 v SERE Y
MaGTL1a W3 3 F1% 33 Hind TILA BamH 1R
1Y) pGreenll 0800-LUC /A& I (Fr 151 W2 1) , 548
J& R PEG A 3k AR 5 BY 2 2007 40 i 1R i A=
A, SRR O ki AT . SRR
F i R G, 7E 0 BY2 B IF 40 i rp
MaGTLIapro—pGreenll 0800-LUC i3 8h 1% A T
I3 HT o BRI 23K MaGTLIapro—pGreenIl 0800~ LUC
JE 1 BY 2 JFUAE AR AL 45 % BE A (0 mmol - L' 2475 1))
FIALPRZH ( L4750 FE 0.8 mmol - L' 45 H]) , &85 14
h Ak , 3 3 5 LUC/REN MI(E K 3545 MaGTLIa 5
BT, BAAA6IREE.

2 LRI
21 FEMGCTLIERAEESFES S

R IR A ZH )l ) A SR S il 2 S LR e 3R
T, Bk T 1 AT B R R A ]
VR trihelin i ST o DAAFFESR A cDNA AR
HEAT RT-PCR 91 , 3515 1 25K )2 283 bp FU H Y
s, M PR K PF . K% T 9 TE NCBI
HHEAT Blast [F R 34T , 25 5 88 1% )7 910 5 A Al
GTLI [A]JEIL (XP_010919359.1) AY [l P51k e i, My
60% , A M. 1 44 0 MaGTLla, MaGTLIa % F%— 4%
761 R IR AT T N 82.70 ku . % HL 15 K 6.07
M2 IKEE . 12 FHAE 2k SMART 4K F (http://smart.em-
bl-heidelberg.de/) 7l il 25 |1 25 #4 38, 25 R LW,
MaGTL1a 7E N ¥t Fll C ¥ £ % 47 11> trihelix SANT {4
SEEE R, 4300 2R 95 I I AR (T) A £ 157 1 i
IR (K) FIEF 4810 1) 22 2R (S ) L 3] 543 57 146 2L
MR (KDL (K1), i#E—20%F MaGTL1a 1) 21> SANT
PRAFEEFEAT, R EATHFT G trihelix 7 5 K+
1) DNA {&5F 45 & DI e Sl 1E , B35 A 34 o 1858
(K12), FIHMEGA 6.0 % MaGTL1a FIEAFl tri-
helix [7] 5 5 R A 8t R e AR, & AT trihelix AT
LIy A GT-1.,GT-2,SH4 . SIP1 #1 GTy 5 AW ik,
AT — 2" Horp, MaGTL1a 5 7K f5 Y
0sGT-2 . 4% 11 PtaGTL1 4 F5 I (1) AtGTL1 [ 3
Zx K R, I A ZE T tihelix 7 5% K1 Z 5 T Y
GT-2 W b1 (13) .
2.2 MaGTL1agyiE 0B 7E i

J B By MaGTL1a B9 V. 40 g 5 037 1% Bl , A4
T MaGTLla ) C % @il & GFP 3 ik #8 1& 35S:
MaGTL1a-GFP, R AR FT T = Y 12 i AR AR B
W HEBE A (K 4) . 7E 35S:GFP 2 A AL A JH 5L
AL, GFP 9EGAE 5 o0 A R R Al v T
6T 35S:MaGTL1a—GFP 244 (1) 48 55 20 g v e 41
A ARSI 2 4 (2,58 5 5, R MaGTL1a F 2 &
ST AR A R 1, X — S50 5 L LRy
G A N AR (NLS) FHAF (512 .
2.3 MaGTLl1a EF#RHEEEME

T K MaGTL af& 75 EAT 7 SEs s M 28
H R GALA 2504 Y2H Gold BEREH /34T MaGTL1a
FR B ST TR o &% pGBKT7-MaGTL1a , FH X} 1R
pGBKT7- 53+ pGADT7-T LA J 25 #% 14 pGBKT7 ()
Y2H Gold B R 4 B 7 SD/-Trp 5575 FAE K,
UL BH AN SORITUR G ABERE: o K A MG O 1)
RETRARIZ A 7E 8 TR B ARG 37 56 SD/-Trp—-Ade—His



940 s

A

ATGCARCAGCAGA AACCACGGTCCC AAT TCGTCGTGC COC ATT COGARATGGCCC CAT TCTCCC COT CCGC TG TCGGC T COGGGGCGC ACT TAC TGGGAA TTC CCGGTCCTGALRCCLCTC
¥ 900K AGS QFTVV PHS EMALZAPTF BB PSS AVEGS GAHLLEGEI PG PFDPL
CAGCAGTCGCCGATGACCGAGGOGGCGT CGL CCATCAGCAGCC GRA CAD CGGLGC GEC CGC COACCG TGEATT TOGALGATC TAGCAC COGCGE TGGCOGGEA ACT GCC CEGALGALT AL
00 5 PMTESAASPISSDETPAZEREPZPTWVDFIIILA AP AZAWVYAGDNTETPIDDIDDQ
GLTCTTGLTGEGGCCGAGGATGOCGAGA GO ECCERAGECCCGACOGERA RCC GET GEO CAL GEC AGGAGA CCC TCGUCC TG TTARGA TCC GOT COGAGA TGEACGCCGLCT TCC GGRAL
AL AGGEDAETERGGSSGATGDNZRWTPRIQOETLALTLIEKTTRSEMTITAZRMTFRTID
GCCACCTTCAAGGGCTCTC TCT GGGAGGAGG TCTGCAGAR AAC TOCGEGACT TCGGET ACA AAC CGAGCGOCAAGA ACT GLAAGGACA AGT TCGACA ADCTGC ACA ACT ACT ACARGC GC
A T F E G 5 L W EE WV LC RETULGEILGY ERS AKETCEEZEXETEHNRNTVHEYTY KR
ACCRAGCRRG GO GGG OAGGTC GLC AGGACGGCARCA GOT ACC GOT TCT TCAGCC AGC TGGRAGCTC TCT ACA GG ECAGCAGCGAD GECGGCGCCACCA COT CARCCGCCARCCCOGEC
TESE BARCA CGER 0O G KGR Y BOE E S0 LGE X CLELOY: 8§ GE B R G Gk TOTE T AN P GK
COTGC P CCC OO TCG T TG CCGCC T CAT C TG CT TCAGCGLCGGRA TEGOGE GAL CAD COG TR GO GAC CCC AGC CTATCTCTGLEGACGGCCC CAC CAR COA TEGECGACGO CCACTAGG
P A PP LY A A S S AF'E XGMAGDEPP Y 5 R P OQPIES AT APP T™MNHATPF TR
GTGEETCGTCCCCGATC TGGOGC TAC COG GGG GCC TEC ARG AL TR LA GO T CT GO TG TC GO TG AR TAR G T TTT CeT GRA AT T CTTCCTCTTCTTCET CET CTTCGGACT COGATGCC
¥Y¥ Vv p?PI1lLALPGGLGQSGILTS S AWV ACGTILITTE S WNUJS S5 E 58S 5 55 0S 1D A
GACGAARCOGCACATCCCGATCACA ATC AGCARCCCAGGA ACC GGA AT AL GGG OECGET CAC AL CAR GOC GRAAGA TCA TGGCCT TCT TCGATC GET TRA TGA ACC AGC TCATCGAR
EETCGID ADENOEGRIEKZSEREIE KU HGCGOGSGDP?P S5 REMMMBAAZATFTIDODERETLMUNDGGTYVYMNE
CGECAGGATGCTATGC AGC AGC GET TCT TAGACGCCA TCGAGRE RCR GRG A TC ACGACAGEA TG TCO GAGALGAGACCT G GRA GEC AGGAGR TGEAGT GEC TCARACC GTGAGCAGGAL
R Q-0 A M O0O0ORVF L EATEIKUETDO OQIDZEREMTIRILDETTWEHEREREOQDEMET ERILIN®EBEDWQDE
CTCT TAGCCCAGGAGC GOGTCATGGCTGCCT CCCGAGACACCGCCA TAATCTCGT ACC TTC AGA AGA TAR CTGGGC AGGCOGTCC COGTACCAC CGATGC CTGCCACCCCTATCTCCATT
L Lok DEE B AN E A S RGBT AL I 8 ¥ L@ K I & € Q&N P W PR P M P AT BT ST
GCTCCACTTTCGCCACAGCAGCCGTCTCAATATCCTCATGAAC GAT CAC AAC CTC CCAGAC AGC AGC AGC AGC AGC AGR CAC CAL GCGCAL CAGCAC ACT CAC COCAGA ACC ACARALGAG
A P L S POOQPS QY PHETSEBSO?PPEOQDODOQOOOTPERLAZPAZMOQSPOQERONREE
TGTAAGCAACACCACA ACRGCAGCGAGG TCG TCCGECACA ACT CTTCETCGGLGT CAGAGA TOGATC CCACTT TGGAGC COC AGGACG TTG TCGGAAGTGGGAGCC TCCGAGC CCATGC G
CKEQHRHEEZE S &S EVVYEHIEK:S S §5AS5EIDIPTLEZPIBETYVYWVCGCS G S5 LE P HP
TCATCCTCGC GOT GG CAA GGG AGE TCL ATGCAT TCA TCA AT TCC GRAGCGETC TOGAGT CEARGT ACC A ACGLCGGEE CRARCG CCA CAC TET GEGAGGACGA TCTCAGCTG LR
5 85 5 R WM P R A E VH A L I L B.5 L E § EY¥ QEAGPKEGTLWETEI S A G
ATGCAGCGGECTCGGCTATAACC GGAGCGLAA ACAGCT GLAAGGACA ART GGGACA ACATCA ALK AAT ACT TCAAGA ACGCTGA AGGARAGCA ACA ACA AL GGCCGGAGGATTCCARGACT
M O R L GY¥ X B S A K BCEKETEZEXKWENRTIZ-N NEIYTFTEEKEYEKESHNEZ KT ERTPEADDTSIET
TGCCCTTACT TCCACC AAT TGGATGCCATCT ACC GLARGR ANC TCC TCA GO GG CEE GAR COA GO GG CLA GO G CCA M A TG TCEEAA TTC ARC GEC AGC ARG TCC ARGRAGCCR AT
E ¥ F-#H Q@ L@ B I¥ BRCE K L)L 8 S G 6T 8§ B & § G R I WG LTIl R @/ MO B AW
CCACCTCCCARTC AAC ACA RCA CTGACGIRGTARACAA TCCTGC CAC ARGRAL RACCAC CTC CCC CAD CAC ARG A AL ARCCTGCRAGCA RAC ATCGAR RCCACGCAR GCT CCR RCARTC RR
P PP ¥ QOO ES DAY T IV PG E@OaAiPPFPP:QEQLAELAGS K HGREKDG.S'5S X WD
AR GOT GG AT CTGACGGOG GO GGG TTT CCC TCGETATAL ARG TR CAR CTA GOA A GGG CAC TTC CC T CRAGAT TCT TTCCCCARGGAT TAR ACR RET CAGRAR ATT TCCTCGRARG
FEGNSEGGEVYS LEIDQDYPTS NEGLDPSEFTFGEDSGILNIESTEHTHT FEYE
GAGCTGATGGCGCARL GACAGC ACC RAGCTGCCATGGATGATGACT ALGTTAACT TCCATCAACCTCACA COGATAACA TGGACC ARA AOCACCACA ROCATCACA ADCATCGACGALGAL
ELMGOERODOOSAAAMT DT DI DYV KELTDEH S ADSTDH-NMDOZNIDIDA~NIDIDNDIDOUDTID
GRGGAAGRCACGGARARTCC ARTACACCA TRC ACT TCCAGR ACC ACGR ATC TG AT ATCCAGGAC GO GG CAG CEA AT G GET CRGCTGLAGCTT CCCCGGGTTCTT TCT TGGCCATAGTT
E EDREKMOY T I OFOQKQON-NRYVANAGGS GGHRCGSAAASPGCGSTFLAIYV
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TRILMAAIEFIR trihelix Z5H350.
The underline and pentagon represent for the trihelix domain.
Bl 1 MaGTLla SEBF % (A)MEBEHTEE(B)
Fig. 1 Amino acid sequence (A) and schematic diagram (B) of MaGTL1a
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b, g5 R B REE A pGBKT7-MaGTL1a FlEE A B XT
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AT EIR | 55 30 RIFIR R &0, 56 33 K
WO 2 K %, A B gRT-PCR AR 4081 T
MaGTLIa 75 3 RN [F) G2k 72 (R4 AR I 9
PN 1-MCP G2 12 ) RS ) FRIRR-E . 45
IR, MaGTLIa ()3 3R7E R S BAHT 0 (N IR & 4%
FETCHT ) ARAEFFAE AR, 5 Bl S 52l A 72
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DF1 1
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MaGTLla :

a—helix a-helix a—helix

AN 5 wihelix DNA %54 SRR FE AT X5 B. C 35 wielix DNA 454 SRR FE AT R, HEZR RISCLR A BT amMRERIBGE (1 5
AtGT- 2, AIGTLL, AtGTL2, DF1, GmGT- 2A, MaGTLla #Y % 5% %5 43 Jill 2 At1g76890. At1g33240. At5g28300. BAB41080.1., EF221753
GSMUA_Achr4G24780_001,

A. N-terminal trihelix DNA-binding domains; B. C—terminal trihelix DNA-binding domains. a—helix and nuclear localization sequence(NLS) are in-
dicated by dotted and solid lines, respectively. Accession numbers of AtGT-2, AtGTL1, AtGTL2, DF1, GmGT-2A, MaGTLla are Atlg768901,
At1¢33240, At5¢28300,BAB41080.1,EF221753 , GSMUA_Achr4G24780_001 , respectively.

2 MaGTLla 5HEA¥# trihelix 4 3 #2/E DNA & &1 tb &
Fig. 2 Amino acids alignment of DNA—-binding domains from MaGTL1a and trihelix proteins from other species
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OSGT’\/—Z G T Y clade
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BRI LK E , MaGTLla FHEAH“ @4 . B SUT . BT : AIGT-3a. At5g01380; AtGT-3b. At2¢38250; AtGT-1. Atlgl3450; At-
GT-4. At3g25990; AtGT-2. Atlg76890; AtGTL1. At1g33240; AtGT2L. At5g28300; AtPTL. At5g03680; AtSH4-likel. At2g35640; AtSH4~ like2.
At1g31310; AtASIL1. At1g54060; AtASIL2. At3g14180; AtFIP2. At4G17060, 7K FF : OsGT-2. CAA48328; OsGTy— 1. CAA48328; OsGTy- 2.
05112064105 0sGTy-3. 0s12206640; 0sGTy-4. 0s01g21590, K :GmGT-2A. EF221753;GmGT-2B. EF221754. F#%:PtaGTL1. JN113092, %
#: MaGTLla. GSMUA_Achr4G24780_001

The value represents branch length, and MaGTLla is indicated by solid cycle. Accession numbers as follows. Arabidopsis thaliana: AtGT- 3a.
At5201380; AtGT-3b. At2g38250; AtGT-1. Atlgl3450; AtGT-4. At3g25990; AtGT-2. Atlg76890; AtGTLI. At1g33240; AtGT2L. At5g28300; AtPTL.
At5203680; AtSH4-likel. At2g35640; AtSH4-like2. At1g31310; AtASILL. At1g54060; AtASIL2. At3g14180; AtFIP2. At4G17060. Oryza sativa: Os-
GT-2. CAA48328; OsGTy-1. CAA48328; OsGTy—2. 0s11g06410; OsGTy-3. 0s12g06640; OsGTy-4. 0s01g21590. Glycine max: GmGT-2A.
EF221753; GmGT-2B. EF221754. Populus tomentosa: PtaGTL1. JN113092. Musa acuminate: MaGTL1a. GSMUA_Achr4G24780_001.

B3 MaGTLla SEMHH trihelix BEHHMLX R

Fig. 3 Phylogenetic tree of MaGT1a and trihelix proteins from other species
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35S:MaGTLla-GFP
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B4 & MaGTLla EHEREM R 3 5 4056 o i T 40 B E i

Fig. 4 Subcelluar localization of MaGTL1a in tobacco leaf epidermal cells
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5 MaGTLla BRI TEED T
Fig. 5 Transcriptional activity of MaGTL1a in yeast cells
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pBDJ\IaGILla—' CaMV3ss H CPMV 5TTR ]_-_l MaGTLla H CPMV 3TTR ]—'—

CaMV term

pBD,vp_w_' CaMV35s H CPMV 5'UTR ]_-_l VP16 H CPAMV 3UTR ]_'_

CaMV term

CaMV term

B pEAQ-pBD-VP16

pEAQ-pBD-MaGTLl1a

pEAQ-pBD-Empty

2 3456 78 9101112

AXF LUC/REN FoE
Relative LUC/REN ratio

A. BRI IR B AR LUC JEOERPEYE S REN ZEOUHRTVE AR MaGTLIa 53406 1

A. Constructs used in the transient expression assay; B. Transcriptional activity of MaGTL1a as revealed by relative LUC/REN ratio.

E 6 MaGTLla 7EEMEAERE LS
Fig. 6 Transcriptional ability of MaGTL1a in planta
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Fig. 7 Expression level of MaGTLI1a in banana fruit with three different ripening characteristics

R 2 FHE MaGTLla BHFTES
Table 2 Analysis of main regulatory motifs of MaGTLI1a promoter

PIR LA 7S Cis—acting element name 51 Sequence {8 Location VE ] Function

W-box TGAC 27(+); 657(+) WRKY 250107 55 WRKY binding site

MYBRS AACCA 902(+); MYB RS A MYB binding site

CGTCA-motif CGTCA 1013(+) SRAERMA LY, Jasmonic acid—responsive

ERE ATTTCAAA 412(-) LI R TG Ethylene—response element
GARE-motif AAACAGA 1 089(+) B Z AR TG Gibberellin—responsive element
LTR CCGAAA 1234(+) {RIRVZ Low temperature—responsive

MYBS CAACTG 943(-); 1 007(+) MYB ARSI A5 MYB binding site

TGA-element AACGAC 14(+);288(+) HE KIS Auxin—responsive

P-box CTTTTG 423(+) INEF R MR TG Gibberellin—responsive element

TE:+3FORTEIE BE b5 - FORTET S HE B

Note : + indicated at the positive—sense strand;— indicated at the negative —sense strand.
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A. Constructs used in the transient expression assay; B. Promoter activ-

ity of MaGTLIa as revealed by relative LUC/REN ratio.
B8 &HHE MaGTLla BEhFEMEDH
Fig. 8 Promoter activity of MaGTLIa in response to ethylene
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