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MYB A ) CDS 731 & K IF AT A W s B 22 40T s B qRT-PCR 5 AR N #05E K GAMYB e BAHOR [F] 28 B AR [7) A
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Regulation Mechanism of the miR319b-JmGAMYB Module During
Floral Development in Juglans mandshurica Maxim.

ZHANG Lijie, LI Jingze, DUAN Xingjiang, GAO Yue, LI Shuhan, JI Yinghan
(College of Forestry/Key Laboratory of Forest Tree Geneties, Breeding and Cultivation of Liaoning Province,
Shenyang Agricultural University, Shenyang 110161, China)
Abstract: Juglans mandshurica Maxim. is a woody fruit and timber tree species with broad application prospects. Its
reproductive characteristics of monoecious and heterodichogamous effectively avoid self-fertilization. However, the
regulatory mechanism of heterodichogamous flower development remains unclear. The miR319 family has been identified as
one of the key miRNA families regulating flower bud differentiation in multiple plants. Our research group has screened
and identified Jm-miR319b as a crucial miRNA regulating the flower development process of J. mandshurica, and GAMYB
has been predicted as a target gene of Jm-miR319b. In order to explore the regulatory mechanism of miR319-GAMYB

75 B HA:2024-05-10
HEHEWH 7 4 ABUT 2 A R AT 54 %150 B (2022]JH2/101300170)
F—1EE R W A1972-), 3, Wb HUE W A 595, KNE S SRR A4S 5 B Ae kb A B3R BF R, E—mail : 2i330@syau.edu.cn



-690- oMok L ok F F R % 55 %

module on the flower development process of J. mandshurica, in this study, we screened the CDS sequences of GAMYB of
J. mandshurica by transcriptome data, and verified the relationship of Jm-miR319b with the RLM 5’'RACE technique. The
target relationship between Jm-miR319b and GAMYB of J. mandshurica was verified using RLM 5'RACE technique. The
full-length CDS of JmGAMYB gene was cloned by PCR gene amplification technique and analysed bioinformatically, and
the expression of the target gene, GAMYB, was investigated in different organs and tissues and at different stages of
development of the two reproductive types of J. mandshurica using qRT-PCR technique. The target gene GAMYB was
analysed by qRT PCR in different organ tissues of J. mandshurica and in different developmental periods of both
reproductive types. The results showed that the JmGAMYB gene was 1503 bp in length, encoding 500 amino acids.
miR319b, a gene related to floral development, was directly targeted to JmGAMYB, with the opposite expression trend, and
the cleavage site was at bases 10-11 of the miR319b maturation body. qRT-PCR quantification showed that the JmGAMYB
gene was expressed in the stem, stem, and stem buds of J. mandshurica, and in the male and female buds of both
reproductive types. JmGAMYB gene was expressed in stems, leaves, male and female flowers, and fruits of J. mandshurica,
and the highest expression was found in male flowers. JmGAMYB gene expression was significantly different in male and
female flower buds of male and female precursors during the physiological differentiation stage, and the expression of the
JmGAMYB gene also reached the highest peak when male and female flowers were alternately opened during the
morphological differentiation stage. Therefore, it is hypothesized that JmGAMYB is involved in the whole process of floral
development in J. mandshurica and starts to play a regulatory role at the early stage of bud differentiation, with the highest
relative expression at the time of pollination of male flowers, and then the expression starts to decrease after pollination.
The results of this study will lay a foundation for further exploration of the molecular regulation mechanism of flower
development in J. mandshurica.

Key words: Juglans mandshurica Maxim.; floral development; miR319b—JmGAMYB; expression analysis

IRk (Juglans mandshurica Maxim.) NIk JE (Juglans ) 350 e AR, B EZ AL TNE 25 H
Y CEFR B A AT, B AT S0 B, SRR A ME I [ R S B S B ), e A B e
rhBE AR Y T TS TRD TR 7T L3 Shy HE A 2P IS8 I A R R A 510 J i I PR P A 01 D 2 40 0 55
TS, I S M A Py AL T HIOR B B, 7 51 AR M A6 7 OBy I, e S BB R A T I Ao e, 33 i S R S
AR AT RS A ROk T F SR 1 R AT MY EFRAERK LA LT bk IR,
FEIX A 1 AR AN SZ BB e R BREE PRI A [R5z B ) N TR R 5 5 AR
MFHR AKER CHEFEY, HFEE(CAs) & T IR MY R ey s e KA A K
AHEZEWNREEN, JCH R R T ML 73467 ™, FEARAM Y, 755 R AL TE (Castanea
mollissima )" & (Corylus heterophylla )" %W Hi (Larix gmelinii)"" 55K 90 PE 53] 4340 W B 52 294 #)
16 . GAMYB FE[H 7 R2R3-MYB £E DR Z e Al 51 , 2 o 8 3R IR A 1, 70 R 3R A5 5l B P VR 2 0%
TR TR SR, FERIREIT (Arabidopsis thaliana ) "F GAMYB 3&[R ok 3k ] Dok 22 16
arEIEA, T HREE 455 LEY J3 30 715 TFAEIS [, GAMYBAE 35 JK (Cucumis sativus ) Wi Rk AT
DLSZm P A= (B H AR R AR SRR AL A 7 2t 7 b B KR ) BE 1 A DL

MicroRNA (miRNA ) J& — 28 K 2y 18~24 nt I/NAYHE S5 RNA , ZEAR Y VK N 5 2038 5 48 1) BN 7
B, P L 8 N6 2 A Y e, WF9R R miRNA ZER AL 2F 0tk RSERE
WA B A E B IR Y ZE AR R T BRI oAk i i 2 DG n MR FERY . DR, S 4F R AT
Py ORI 2 B miRNA B4 7E , 9 miRNA f DI BERAESEE 1 WF 5T HEAl 0 miR319 2 AH AR N —
FARSFI miRNA, FEA Y AE KR BB AL B R T M0k SR A5 5 1% 5 07 T R 45 F 2
AR, CA WIS LI miR319 AT IR ) SC B R R U R T AR 25 10 R ™ A PR A i D
b X EAREARAE 3R 3 AL WAL ZE R4 T miRNA QU T3, G716 1 Jm—miR319b J& A6 & B 11 8 1 A G5 miRNA , 171
JmGAMYB R T 52 miR319b (AL EEIN o SHERER Jm-miR319b~JmGAMYB BEYAESIMEI AL % 7 L e v
) R R e IR AR, LA 51 78 R e S A Ik AR 2E B 531k 1 B 6 28 R B B R A PCR 3 1S 3R 15
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JmGAMYB JE[H CDS J¥ 91 31 #E 47 A= W47 8.2 70 B s R RLM 5” RACE 45 R %8 %€ miR319b #1 JmGAMYB
FE IR (9 #E 5] 56 2 5 B qQRT-PCR %86 5 B 5 AR X Jm—miR319b—Jm GAMYB BB A5 SRR A [A] 28 B &
EZEANR & B I R IA AT 0T . R T Jm—miR319b—-JmGAMYB B3k 5 2L 1) U) g 5
UE BT FHoA miRN A -0 J5 RUCH AR SRR & B VAR ML BT S (L3807 | IR is Sh 4 2 5 B 1A
MERAE A T 5 DR 8 42 D) 46 B8 P LAt

1 #MR5RE

1.1 ##

2023 AR ZEAEIL T 48 S S AR EH ARk BR AR AR R 25 b B A= BRI (4 A3 H (4 A 11 H 4 A
17H 4H24H 4H30 H)RIEASEA(SHA3IH SH12H 5SH 16 H.5H 19 H .5 H 22 H) Ak
WE EREAEZE DL R gt e R B RS E TR SRR 8 R IA . AR IBUS A IR SE IR L W
ARG AT T80 CHEMKIR VKA
1.2 Ak
1.2.1 RNAZ#ZBEDNASG R [ HFastPureidi AP S RN AR & EEREAE YA /) G BEAKIE A
ZHRNA, fiff FAZ R B S (BRI B At B A A, R FH Genstar2s 7 B iRl 5 ic DNA
1.2.2 GAMYBA R LR A WAz &5 04 FIHSABRRIKE s 20 8l 51T Im GAMYBEE K CDSJF 51| PCR
PRSI (K1), 510 MR AW AT A LAeDNA B , i FIPCRZ W25 pLAK £ : 12.5 pL 2x
UltraTaq PCR StarMix(Genstar) .9.5 wL ddH,0 .10 pwmol - L™ F¥i5 4 1 pL.10 wmol- L™ R¥i5 4 1 L 5
RcDNA 1 wlo W AREF 98 °C,3 min; 95 °C,30 ;55 °C,30s;72 °C, 1 min; 35KMEF,72 °C, 7 min,
PCRI=Y 2 atifb NS, 7% 45 BRI AL RBRRE I, 32 90 M 4 MERS AR A RN Y -

R1 HHRMGAMYBERECDSH 5|4
Table 1 CDS amplification primers for the JmGAMYB gene of J. mandshurica

FEH P45 S19T5(5°-3")
Gene Extension primer Primer sequence (5°-3")
CAMYB GAMYBCDS-F ATGATGGGCACAGTGAACAAGAGT
GAMYBCDS-R TTAACGATGCTGTTTGCTATTCCCAA

FE NCBI X SRR AL & B A OC Jm GAMYB 35 PR E A7 [R5 1 43 B L8R 10 J03 P~ &5 Ay sl Tl 5 701 1
DNAMAN X JmGAMYB #4728 (H 2 /37 51 Fb Xt , R MEGA X B AF X AS [R] 49 Fh 1Y) GAMY B 3£ (K 3647 4
BT, DA RASR A A S R G AR
1.2.3 miR319bF K5 AT R L ¥edyk 2 %%l HmiRNA RTprimerXH & EmiRNA I35 9, miR-
NAN R S itz s 30 G (U i 8 2 ) e DN A S e sk ) & (BRI 2R W28 |]) LA AR AL 2F c DN A S 5
W, U6 NS HEN , A T2 68 S qRT-PCRIGUE , 70 HTmiR3 19b 78 AN [R) A= Bl 25 T i i A6 25 A ek B =X
PhActin i N2 MR 5 AL B T 6 L0 1) 5 46 8 T ARG IR OGS S TR GAM Y B T 55 191 (3R2) , 4 Br
JmGAMYBIER [ F2 k455 . FFAIFHRLM 5° RACEH| & (Taraka) #F— 2 50 1EmiR319b—JmGAMYBE A
Y ELAZAR ) AR o

K2 HAMKMmiR319b-GAMYBEREEE3WFIIER

Table 2 Sequence information for the miR319b-GAMYB gene quantification primer for J. mandshurica

FEH qRT-PCR 5|#) Fa(5°-3")
Gene qRT-PCR Primer Sequen(:e(S ’-37)
R310 miR319-F ATTCTATTCCATTGGTCTACTCGGGAGC
miR319-R GCGTTGGACTGAAGGGA
CAMYE GAMYB-F TAACTTGCCGCCTTCATT
GAMYB-R CCAACTTCATAGCCACAGAT
_ Actin-F AGGAGCTGGAGAAGGAGCCCA
Actin Actin-R AACAGCAACGGTCTGGCGCA
- U6-F TGGGTTCATTTCTGGGTCTT

U6-R CATCCGATAAAATTGGAACGA
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1.2.4  JmGAMYB& B &35 547 fd i MERE DO 8 &850 S UE 1T qRT-PCRAS I , 422 158 BH 5 2E 47 3kk
A UK EERAE S BRI AN B DL S S B I A ZE cDNAZET T qRT-PCREGIN , LAActin N S5
, BT ImGAMYBIE IR AE T MR CEBE I A LA A BB RITE 25 40 AL 1 A6 M e A6 25 (R A G 3

K,
2 FER545H

2.1 GAMYBEE=E[E
n 2000 hp m—
PASHMEMAE ZF cDNA S5t , F1I F GAMYB 3£ [ 1000 bp >
LRSI PCR Y1, 3RS K 201 500 bp 55+
P (1) o P25 R R : GAMYB F£ 1K CDS J#
H) 4K 1503 bp, it 500 N LR (K 2) , A 5 B 1 GAMYBEEPCRY 1

sk PE] s . O O
FL I ORF B S2HE Figure 1 PCR amplification of the GAMYB gene
10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190
1 ATGATGGGCACAGTGAACAAGAG TGAGAGCTCAAAAAAG TCAAAGGG TAGCCGAGATTTGGAATCAGT TGAAGAAGCTAAAACTGAAGG AGATTTGGAAGGAGTTCCATTGAAG AMAGGCCCTTGGACATCAGTGGAAGATGCAATTT' AATATG TTGAAAAGTA AACTGGAATGATGTACAG
1 M MG TV NEKSESSEKE K SEKGSRDLESTYETEAKTES®GDLESGYPLEKTEKSGPWTSVYEDATILTVYVETYV VYETZ KT TYGETZGINUVW¥DENTDYAQ
208 218 228 238 248 258 268 278 288 298 308 318 328 338 348 358 368 378 388
199 AATCACTCAGGACTTTCCCGGTGTOGGAAMMAGCTGCCG TCTACGATCGGCCAATCACCTAAGACCAGATT T TGCATTCACTCC, GCCGTATCATTCAAMTGCATGCTAAGATGGCAAACARATCGGCTCCAATCGCTGCAGAGCTGCCTGGTCGTACAGATAATCAGATAAAGAACTAC
67 NHSGLSRCGEKSCRLRUYANHLTRPIDLTEKTIKSEGAFTEPEEERTERTITIEMHAEKMGNTEKYVYARMAAETLTPGRTTDIUNETIIKTNITY
406 416 426 436 446 456 466 476 486 496 506 516 526 536 546 556 566 676 586
397 TGGAATACAAGAAT TAAGAGACTACAACGATCAGGCACACCAATTTATCCGCCTGACGTG TGTTCTGCGG TAGTGAATGG TAG TG AAGACAATAATCACAATGGGATG TTGACCACTGGGGACGCACACCATCACGATC TCTTGCAGGGAGATAATTTTGAGAT TCCAGTTATAGAACTTGATAATTTACTCAATCAT
133 ¥ NTRIXRLQRSGTPITYPPDVCSAVYVYNGSEDUNUNHNGMNLTTOGDAHHHDLLOQQGDU NTFETIPVYTIELTDUENLTLTEKH
604 614 624 634 644 654 664 674 684 694 704 T14 24 734 T44 754 764 174 784
595 GGATATCTCTCTTACGCCTCAARACTTCTTAATAT TCCTGCGAGCAGCTTGCTCCAACAAGGTG TTAG TTCATCCGATAAT TATGACTTGCTG TTCCAAACAAGGCATCCCCCCAGATGCCT TCAAGAG TCGGAGGCGC TG TTACTTGG TCTGGATGG TAG TG TCAGGAG TGCTCTCCCAG TCTTCAATCACTGCGTG
199 G YL SYASEKLLUPNTIPASSLLQQGYVSSSDNYDLLTFQTRHPPRCLAOQET SEH AWLLLTEGLDGSVYRSALPV YVFUNHCY
802 812 822 832 842 862 862 872 882 892 9202 912 922 932 942 952 962 972 982
793 GATTATTCTTATCATCAGAAGGCTGCCAAATCCTTTAACTTGCCGCCTTCATTTGATCCAAATC TTGACCCCAGTGACCAG TTACCATTAGG TG TTCCTTICTGGCAGCCATGCCCTTT TAAATGGCAATTCTTCT TCTTCCCAGCCCATATCTG TGGCTATCAAG TTCGAGCTCCCTTCACTCCAATAT TCAGARACT
265 DYSYDOQEKAALAKSFUNLPPSFDPUNLDPSDAQLZPLGYPSGSHALLIENSGNSSSSETPTISVYVANEKTLTETLTPSLGOQYSET
1000 1010 1020 1030 1040 1060 1060 1070 1080 1090 1100 1110 1120 1130 1140 1160 1160 1170 1180
991 CGACTGGG TAGCTGGGGCAAGCCTGCTTCCCCACTTCCT TTACTCGATTCTGTTGATACT TTGATCCAGTCTCCTCCGACAGAGCAGACCTATTCAGG TTTTCTCTCACCAAGG AGCAATGG TCTG TTGGAAGCAATAG TCTATCAG TCACATACTCTGAAAGAATCAAGGAAGAATCCACCCCAGCAAAGTTTGGAT
331 RLGSW¥WGEKPASPLPLLDSYVYDTLTIQSPPTEGQTTYZ SGFLSPRSNGLLEA AWITVYQSHTLIEKET SR REKUNPTPQQSLTD
1198 1208 1218 1228 1238 1248 1268 1268 1278 1288 1298 1308 1318 1328 1338 1348 1368 1368 1378
1189 GCTTCTGTCATGCCGGGAGATG TGG TGAAAGGTTTGCCCATCAATCCATG TGAGACATACGG TG ACCAAAMATTCACCTTTTGGCCATTC TACTGCATCAG TATTCAGCGAG TATACACCTG TCAG TGGAAGC TCAAGGGATGGATGGCAATCAATTGAAACAATGCTGGG TAG TGATGCTATGCC TGAAACGG TCATC
397 A SV NPGDVYEKGLPTINPTCETTYSGDOAQNTSPTFGHSTASVYVF FSETYTPVSGSSRDGWY¥QSTIETMNXLTGSTDANPETTYTI
1396 1406 1416 1426 1436 1446 1456 1466 1476 1486 1496
1387 AATCAGGATCCAAGACATTATGTCOTAAAGAAAGGCCAT TCAAATCAGAGAAACTTTATGAGGCCTGATGTTTTACTIGACCTG TG TTGG TTTGGCAATAGCAAACAGCATCGTTAA
463 NQDPRHYVYEKEKGD SNQRUNFNXRPDVYLLDLTCUW¥TFGNSTZE KT QHTE R *

E2 GAMYBEECDSFFI R EEBFTI
Figure 2 CDS sequence and amino acid sequence of GAMYB gene

2.2 IJmGAMYBERESERLILN K REH U247

He SERESATH) GAMYB LK CDS J3 9175 NCBIUEUE R HEAT Rl 73 A, 45 SRR W - GAMYB JEH 5%
Bk (Juglans regia) .3 E 1LZME (Carya illinoinensis ) [F1 R 215 3] 94% VA I, 5IEFEFEA (Alnus glutino-
sa) [k (Quercus lobata) . E ¥k (Corylus avellana ) 1) GAMYB JE [H () [R] YR 4 I8 2 81% LA I, 5 ERAE (Cor-
ylus avellana) [FJJR PR F] 79% P I (£ 3) o WEHE & e BRI SIMM GAMYB A Bz R iy 44 0
JmGAMYB (%55 : PQ202048.1) .

3 JmGAMYBE EINCBIEHE E Blast[E iR £ LL 3
Table 3 Comparison of Blast homology of JmGAMYB gene NCBI database
HH GeneBank % 5% % ] /% HHYI TR

Gene Gene bank accession Homology Plant species
JrGAMYB XM_041139056.1 97.07 ik Juglans regia
CiGAMYB XM_043103180.1 94.61 26 [ 1LAZHk Carya illinoinensis
AgGAMYB XM_062315627.1 82.17 YEEREAK Alnus glutinosa
QiGAMYB XM_031105477.1 81.57 FI#R Quercus lobata
QrGAMYB XM_050430078.1 81.43 KA Quercus robur
CaGAMYB XM_059574446.1 79.55 ¢S Corylus avellana

BEEAMAKAL K B A ImGAMYB 9t i) 25 Bt 520k  LAZ B  RRINAE AR S5 oAb Y1 FF GAMY B 2t
M LR T 5 et ([ 3) , F20 JmGAMYB EAG MYBESFZ5#5R , [RIE AT R2-R3 MY B 45 # S 4311E .
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JmGAMYB . . .MMGTVNKSESSKKSKGSRDLESVEEAKTEGDLEG . VP 96
JrGAMYB .. .MMGTVNKSGSSKKSKGSLDLESVEEAKTEGDLEG . VP 96
CiGAMYB . . .MMGTANKSE SKKMSKGNRDLVSVEEAKAGGNVEGGGPl#a B\, DI K < 1 A 97
AgGAMYB ... .MGTTNKSVNKKMSKGNODLASVEETKDGGNLEGGGP VTR K S 1 A 96
QsGAMYB .. .MMGATNDSEKRKISKGRRDLASIQEACAGGSLGVEGG] VTSIE Dig K < °D. an 97
CaGAMYB MREPMGT TNKSENKKMTKGNRDLASVEDAKT GGNLGGEGI 100
JCGAMYB ... MTNGVEDNKRSKVRRESPALEEASNGP . 87
MeGAMYB  ......... MSKMTNGGEDPNKRSKNRRDSPSVEEASNGP . $ 90
Consensus mmgt nkse k skgnrdl sveeak gg legggplkkgpwtsaedailveyvkkhgegnwnavgkhsgls

JMGAMYB HHR R JBIHZ KNY] 3 S. S| TTG] O 196
JrGAMYB R 7 \ NY' <R A1) TTG| 196
CiGAMYB SEE] A LLP( K "'RIK ] . PTG S V] 196
AgGAMYB R 7 \ NY' <R R 3 . IET. \} 195
QsGAMYB EE eI ) ,PC 3 3 {R! 21} S. PTG 196
CaGRMYB 7 \ Y A7) .. IEM NI 198
JcGAMYB 3 7 A\ ¥4 KR! ¢ 3 S I0ST) 187
MeGAMYB EEE ¥4 2V JONT] C 190
Consensus

JmGAMYB . .GYLSMASKLLNMPASEI.T.OOEVSSEONYDLLEQTRHEPRCLOMSEATLLL.GLIEGSVR SAIRPVIANH C SYDQKAAKSENLPPSFDPNLDPSDE 292
JrGAMYB . GYLSMTPKLLDMPVSEMHOOE NYDLLERTRHIEPRCLOBLEVLLPGLIEGSVSSAIMPVIINHC SYDQRAAKSENLPPSYDPDLDPS! 292
CiGAMYB . GYLSMSPKELDMP P SEIMLK( TYDILFPTMHET.KRLRIXSETLEFPCL|EGSVSSAMPVINHY! TCDMKAAESLNFSSSFDQDLNTN 292
AgGAMYB . GYLSMSPKELDMPATEMLK( THNVIFPTMPRHKR PRIBSETLEFESLIEGSDSSCINP TINHY. NC.EKAAESENLSSSFDPDLNTN 290
QsGAMYB LDR. . .EYLSMSPKLLDMPASEIT.LK! PYNFTIPTIY)ZFKRLRIESETMFRGPEVSVSGAIPVIANHYMIBNTY . ENLAE PENLPFITFPDHNTN 292
CaGAMYB TNGLTNGHLPRSPKFFDMT STET LK SILAHNVMFPTMHZPKR PRIISETLEPTLIECSVGS CIPMANHY VBY TC . EKAAESFNLSS . FDPDPNTN 296
JcGAMYB LNR. ..GLLSHMSPTVLDMSQOSEMLKO BHSNNFMEPAM \KRLRIXSETTFPTLIBCSVSSGIRPVIATQST|RHF'S . EKIADSEGVSSRCVBHTNT Y G 283
MeGAMYB LNR...GLI.pSPTVLDUPTSEMLKS(E EHGSSFMLPTMHgHKRLRIBISOT I FBSLIEGCGVGSGISANOST|RYFS . EKITESEDISSQYDSHTNTFGE 285
Consensus nn gylsyspk ldip ssmlkggvsss yn fptmhp krlresetlfp ldgsvssalpvfnhy dy ekaaesfnlsssfdpdlntndgl
JmGAMYB PLGVPS| 392
JrGAMYB PLGVPS| 392
CiGAMYB PFGGLL) 392
AgGAMYB PFSVLS] 390
QsGAMYB BSGVL 392
CaGAMYB PFSVIS 395
JCcGAMYB SLGVLS 381
MeGAMYB PLCVLPESiER 385
Consensus

JMGAMYB QSLDASVMPGDVVKGLEBIMPCET. . . . U S| SSRDGWQSIETM ) INODPRHYVVKISGDSNQOR VI8 488
JrGAMYB QSLDTSVMPGDVVKGLEIMPCET. . . . ISSRDKCQSTETMLES INQDPSHYVIKIMDDS SQR L 488
CiGAMYB ETLDISVMP . DVKKRLEMMPCGE. . . . SSIDEHQSVETMLEC .QDPSHYLVKIMETI SSQT ) 486
AgGAMYB QTSDVSVRPKDTVECSEM ) . SSMDEHQSVEAM FH.RDSSREVINIMETPDOT ! 485
QsGAMYB TSDTSVMPA . DVVESSP S| Sl€SSMDEHQSVETV, SS) VN . ODRTHYVIKISET STQG L) 490
CaGRMYB QTSDVSVMPKSLVASSBMMBYOM. . . . T [Sl&S SMDEHQSVETM 1.RDLSHCVIDISEIPDDI 490
JCGAMYB QTSDNSIVP . GDVEDCSLNPCETEWDIHGD: SlEec. ...... SSDEPEYDL N.QVSTPYIEENEVPNHT L) 472
MeGAMYB QTSDTSVAT . GDVEDCRENTYNTEWE VHHDPNSISL.CISSANSIVIFS A Cg TRIES . . . . . SSDEPEFEL TN . QVSTPYIEGEAPKOT ) 476
Consensus qgtsd svmp dvve p npc t sgss dehgsvetmlg d mpetv gd shyvikkeip gidftrpdall
JmGAMYB 500
JrGAMYB 500
CiGAMYB 497
AgGAMYB 512
QsGAMYB 524
CaGAMYB i 517
JcGAMYB GSGEIGL.TGVCIKDPPIRTDAVGASFGDDVDSEC. .. .. 506
MeGAMYB GSGIGL.GSGFVNNQSVRTDEVGACLGDDIDSEC. .. . . 510

Consensus dlgwfghsneh q

B3 JmGAMYBS H AT GAMYBHRISHIE B S EBF 5 b3t
Figure 3 Amino acid sequence comparison of JmGAMYB with GAMYB-encoded proteins of other species
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Figure 4 Phylogenetic evolutionary tree of JmGAMYB and other species
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