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Abstract: MADS-box gene family is a large group which plays important roles in regulation of plant growth
and development. Totally, 18 MADS-box genes (PpcMADS) with full ORF were identified from transcriptome
generated from flower bud of cherry. In order to reveal the function of PpcMADS, the property and structure of
proteins were analyzed using bioinformatics methods. The results showed that 16 PpcMADS genes belonged to
MIKC family, while KP347550 and KP347552 were the members of M-type. Most of them were unstable hy-
drophilic proteins. The secondary structure of PpcMADS protein included alpha helix, beta turn, extended
strand and random coil, and alpha helix was major part. Most of PpcMADS proteins located in nucleus, while
KP347549 may locate in cytoplasm, KP347545 and KP347552 were more likely to locate in plasma membrane.
Four motifs were identified from PpcMADS protein, and the Motif 1 was the conserved structure of MADS-
box family contained MADS domain. The result of phylogenetic analysis revealed that 18 PpcMADS genes
could be divided into AP3 subclass, PI subclass, SHP subclass, AG subclass, AP1 subclass, SEP subclass, SOC
subclass, SVP subclass and four unknown subclass. KP347545, KP347546, KP347547, KP347549, KP347551,
KP347552, KM243373, KM243375 and KM243377 only expressed in flower, KP347548 and KP347550 did
not expressed in flower and fruit, while the other 7 PpcMADS genes expressed in fruit and flower.
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Table 1 Sequences of primer for RT-PCR
GenBank & 3% 5 ElE/EZS lFH1(5'—3") P =K B /op

KM?243368 Unigenel6199 RP1 CGATTAGTTGAGAATGGAGGAGAGGA 152
Unigenel6199 RP2 CAAGGCATAGGTGGCGGTGA

KM243369 Unigenel4775 RP1 TGAAAATGAAAGGGCACAACAGC 115
Unigenel4775 RP2 GGCCTCCAAGATTACAGGGAGG

KM243370 Unigenel2685 RP1 GTTCTGTAGCGGCGAGAGTTTAGG 159
Unigenel2685 RP2 ATTGTTTTCAGTGACCGGTTAGGG

KM243371 Unigenel2679 RP ATGCTAAATGAAGCAAATAAGACCCTGA 165
Unigenel2679 RP2 AATCTGTAACGTCGGCTCGCA

KM243372 CL3592.Contigl RP1 GTGATGGCTGGAGGGGGAAG 108
CL3592.Contigl RP2 GCGTGAATTGTACTGATGATTGGGT

KM243373 Unigene4589 RP1 GCTGCACAAACAGGAGATGAAAATT 117
Unigene4589RP2 ATAGGCTGAACACGAAAGGCAAAC

KM243374 Unigenel3475 RP1 CAGGAAAGAAGAGGAAATCTGCTACATG 139
Unigenel3475 RP2 GGTGGATAGTGAACAAGTTGGACG

KM243375 Unigene9506 RP1 AAGTTTCCGTCATCATCTTCTCTCAG 147
Unigene9506 RP2 TCAATTGCTCCACATATTCTTCCAC

KM243376 Unigenel1986 RP1 AACAAGGAACAAATGCTAGTTGAAGCTAA 155
Unigenel1986 RP2 TGTGAGTGAGGATGATGAGGAAGG

KM243377 Unigenel1472 RP1 GGAACCATTATATTCATGCAACCTCG 167
Unigenel1472 RP2 GATGGGATTGCGACCACATACCT

KP347545 Unigenel7998 RP1 CCAACAACAAATCCGTTTCCACTG 128
Unigenel17998 RP2 CATGATCCTAGACCCTCTCCCAAGA

KP347546 CL5469 RP1 GCCCACAACTCATCCACCCT 128
CL5469 RP2 TCACCATCTTCCATCCCTCCTC

KP347547 CL1634 RP1 TGGGAAGGATGACACTTGTAGCA 239
CL1634 RP2 TCCCGTAGCTTAGCATTTTGTTCA

KP347548 Unigenel1917 RP1 GCGTGTTAGAGATGCAAAGGGTG 217
Unigenel1917 RP2 GAAGTGCCAGAGCTGTCGTGG

KP347549 Unigenel5348 RP1 CAAAAGGAAAACGATCTTGGAGAGA 186
Unigene15348 RP2 TTCTTGGGGAACTGGTTGGTG

KP347551 Unigene6650 RP1 AGCTGGAAAACGAAAATGTGTGTC 174
Unigene6650 RP2 TCTTCTTGTCTTGCTGTGGGTAGG

KP347550 Unigene23051 RP1 GAAACAAGTCCAACTGGAACCAAC 138
Unigene23051 RP2 ACCTCAGCCACAGCACCAAA

KP347552 Unigene23321 RP1 ATTGGTGTCATTGTTTTCTCCCCT 151
Unigene23321 RP2 GCCTCTCCACTGTTTCATCATTCTT

ACTB Unigene353 RP1 CATTCTTCGTCTGGACCTTGCTG 118

Unigene353 RP2

TATCACGGACAATTTCCCGCTC

SMUTESES
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eV ERE AMADS-box 3% K1, 184751 & 564
[FJORF. 1418 MADS-boxZ #: T 41| /£ PlantTFDB
KOs e b BEAT BN, 45 R R WIKP3475504
KP347552)& T M-type 5 Jik, N EAKGEL ), HAth

BIAMIKCE R, [FIR 3R 144N 7 A AL &
(AR AN 0L B T [R5 R R 471 (e 2))

K HProtParam7E 28 43 #r T 23Rk 1 A EPEBE
MADS-box Z /R P A I 73 T FH A At
SE TS REAE B(K3). BKP347552 (1874 %%
T2 LAAE, HAMADS-box 2 3 1 7 41 3 ££200~270
ANFRIEZ 0] SF R T RAE18 554.0~30 702.8 Da
Z [8), S HL AT ORI, BRKP347548 1155 HL riN
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2 PEHEMADS-box#% 55 A7 7E Plant TFDB A 4fs e T 45 /8.
Table 2 Prediction of cherry MADS-box in PlantTFDB

GenBank ¥ 3% 5 EN (I P A e A Bk 2 R R ID M BAEL [P £ i F) 0 B - 2 R ID X B A filiik
KM243368 MIKC ppa026083m (le-129) AT3G54340.1 (2e-82) K-box region and MADS-box
KM243369 MIKC ppa010578m (1le-149) AT3G58780.1 (1e-114) K-box region and MADS-box
KM243370 MIKC ppa015338m (Se-41) AT1G26310.1 (3e-44) K-box region and MADS-box
KM243371 MIKC ppa010679m (0) AT1G24260.1 (1e-130) K-box region and MADS-box
KM243372 MIKC ppa010595m (0) AT4G18960.1 (1e-126) K-box region and MADS-box
KM243373 MIKC ppa012927m (1e-100) AT5G20240.1 (2e-88) K-box region and MADS-box
KM243374 MIKC ppa010807m (le-150) AT3G54340.1 (2e-73) K-box region and MADS-box
KM243375 MIKC ppa019932m (9e-48) AT5G62165.3 (1e-82) AGAMOUS-like 42
KM243376 MIKC ppa010391m (0) AT5G15800.1 (1e-106) K-box region and MADS-box
KM243377 MIKC ppa010723m (le-144) AT1G69120.1 (1e-118) K-box region and MADS-box
KP347545 MIKC ppa010578m (7e-47) AT2G45660.1 (4e-98) AGAMOUS-like 20
KP347546 MIKC ppa010249m (le-131) AT5G60910.1 (2e-90) AGAMOUS-like 8
KP347547 MIKC ppb018415m (3e-56) AT4G22950.1 (9¢-82) AGAMOUS-like 19
KP347548 MIKC ppa011063m (le-70) AT2G22540.1 (2e-73) K-box region and MADS-box
KP347549 MIKC ppa022942m (1e-96) AT2G45650.1 (6e-69) AGAMOUS-like 6
KP347551 MIKC ppa011140m (le-164) AT4G09960.1 (1e-118) K-box region and MADS-box
KP347550 M-type ppa018168m (le-147) AT5G48670.1 (2e-66) AGAMOUS-like 80
KP347552 M-type ppa024816m (le-119) AT2G34440.1 (1e-48) AGAMOUS-like 29

3 PEHEMADS-box ¥ 3 A 7 & IR IR A B
Table 3 The basic information of cherry MADS-box

GenBank 3% 5 BEEAE I /bp A Bt /aa 7§ 5:/Da SRS AFaE R JiE s %
KM243368 615 204 23 564.9 9.87 40.98 70.74
KM243369 741 246 18 554.0 9.55 65.93 73.78
KM243370 648 215 24329.7 8.82 51.69 84.37
KM243371 723 240 27570.3 8.79 39.72 80.50
KM243372 732 243 27978.6 9.44 60.93 73.91
KM243373 633 210 24 324.6 8.40 47.41 82.62
KM243374 708 235 27152.8 9.42 46.70 82.55
KM243375 642 213 24 430.8 8.36 60.16 82.86
KM243376 756 251 28 613.4 8.82 38.44 80.44
KM243377 717 238 27 889.9 8.66 50.45 86.89
KP347545 648 215 24 782.1 9.24 63.12 75.72
KP347546 810 269 30702.8 8.45 59.15 77.62
KP347547 660 219 24 988.6 9.04 47.68 75.25
KP347548 660 219 24 585.0 6.93 49.26 92.65
KP347549 723 240 276383 8.23 41.93 84.04
KP347550 681 226 26 142.2 9.36 52.14 71.19
KP347551 669 222 25640.3 9.41 51.91 85.27
KP347552 570 187 20772.7 9.37 49.85 75.67

6.93 LIRVELAAL, HABI K T-8.2, ltt. WA
SE A KUK, KM243371/1KM243376/h 40, Jyfa
SEHEH, HART40, WARREEA. HER
T 41, 18NMADS-box 2K 144/ 100, A3 K
HH. SOPMAREF /(R4 K I, #HHPEMADS-

box Hy [ £ 135 & A - 1% JiE (alpha helix). B-F%
ffi(beta turn). ¥~ fE4E(extended strand)F1JCHE N 5
it (random coil)45#4 . Horhr, o-BRJEFT o L9 B v,
ST RIN A i (KP34755 1Bk 4M) . M40 & ir
T AT R B, KP347549 5 A B 40 i Ji 1 LR B,
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Table 4 The secondary structure and subcellular localization of cherry MADS-box

GenBank & 3 5 o- BT/ B-# f1/ A~ ¥ IREEA TE R /A~ Rl et A
KM243368 106 26 35 37 Eiiliion e
KM243369 131 18 30 67 Eiiliion e
KM243370 105 7 36 67 Eiiliion e
KM243371 137 13 29 61 Eiiliion e
KM243372 125 14 45 59 Eiiliion e
KM243373 97 24 44 45 Eiiliion e
KM243374 107 26 50 52 Eiiliion e
KM243375 133 15 24 41 Eiiliion e
KM243376 134 16 35 66 Eiiliion e
KM243377 141 18 34 45 Eiiliion e
KP347545 130 9 22 54 Jo g
KP347546 128 20 39 82 Eiiliion e
KP347547 123 15 29 52 Eiiliion e
KP347548 118 16 40 45 Eiiliion e
KP347549 127 17 36 60 1 53
KP347551 135 21 36 30 Eiiliion e
KP347550 122 11 25 68 Eiiliion e
KP347552 101 15 20 51 Jo g

KP347545F1KP347552 %€ {5 B IR 1 J LR B ey,
£ 8 AL B A BAZ R T LR
2 HHEMADS-box B EBL 5K TEF 74
FIHMEME# A 73 4 1 o E B2 HkMADS-box
R P ARSI, 45 B R BlaFh R A5 7 (F
1), e B 15 57N B R, £ T MADS-box [7
IS, sAEVLRC Y 5 S MGRGKIEIKRI-
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VALIIFSPRGKLYEY, SMART#X {443 7 35 BH 1% 3%
¥ AMADS %, J2MADS-box % 35 K - (1) L1 25 ),
J& - SRE-TF4% #4455 (Pfam reference %355 PF00319).
EMADS & 2 G 21 (Intervening)[X, 1, & & 73,
B ULEL %1 NSSSSMQKTIERYQKCCYD, 1H
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AEIEF3. IX 22K (Keratin)[X, & FE 2,
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1t /5 %1 N KAQIEVLQRSQRHLLGEDLDPCTH-
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HF4, [HKM243373. KP347550F1KP3475524h,
HA P53 54, VLR 51 NDQIEYLQWK-
EKMLQEENNCLRHKIAE ([&2).
3 1EHEMADS-box4% R E FARTFEEMIS R GTF L 347
KA HZ R . B AN R FFMADS-box

PRSP S M T KRG b, 2R W E3FTR .
PEHKMADS-box % 55 K 74 73 N 124N H . Horh
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2H; AT 21 53 )& T4 R A ZH
4 HEHEMADS-box¥% R E FRIAFHE 7

K HIRT-PCRHELARX PpcMADS AT 35 73 #r
RIL(E), RE18MMEHEMADS-box 4% 5% A T 7 [
Bk BIE R A, (BAEAE AR S RIA A AA A
KP347548 FIKP3475507F f£ Fl SR sz ip ¥ AR IK,
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KP347551. KP347552. KM243373. KM243375
FIKM243377 R L 3Rk, HARKE R 7L AN 2H 21
RIS

R
e i R D PP BRI AR, BRI 2 SR

fFIMADS-box % 35 K 1 F R H K 4 R et 7, F %
15 %1% (Vitis vinifera) 38/~(Diaz-Riquelme%5:2009).
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01234

K1 #HkMADS-box {57 5Ly
Fig.1 Conserved motifs identified from MADS-box of cherry using MEME
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Fig.2 Distribution of Motifs in deduced amino acid of cherry MADS-box
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Fig.3 Phylogenetic tree of MADS-box conserved domain from cherry, peach and Arabidopsis
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Fig.4 Expression analysis of Cherry MADS-box in flower and fruit using RT-PCR
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