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Genome-Wide Sequence Identification of MADS-Box Transcription Factor Gene

Family from Fragaria vesca and Cloning of FauMADS1 gene from F. ananassa Fruit
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Abstract: In this paper, MADS-box genes were obtained by Fragaria vesca genome database query and named
FvMADS. MADS-box genes family, including the number of the FvMADS genes, structure type, sequence char-
acteristic and chromosomal localization, was analyzed by using bioinformatics methods. The results showed
that 70 FvMADS genes including SRF-TF structure domain were obtained. These FYvMADS gene family DNA
sequence were 289—14 596 bp in length and encoded 66—1 437 amino acid residues, and 21 FvMADS genes had
no introns. These genes were not evenly distributed on 7 chromosomes. 68 FVMADS proteins contained a con-
served base sequence Motif 1 of the best matching sequences for “RQVTFSKRRNGLLKKAYELSVLCDAE-
VALIIFSSRGKLYEF”. In addition, the FaMADS1 gene from F. ananassa cv. ‘Toyonoka’ fruit was cloned. The
gene which belonged to MADS-box gene family, the full-length cDNA of 1 167 bp encoding 249 amino acids,
was derived by MADS and K-box structure domains.
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Table 1 Sequence of PCR primers
ElEEZ2S Jr31(5'—3")
P1 ATGGGGAGGGGAAGAGTGGAG
P2 GCATTTGCATATAGAAGTGACGAA
P3 GGTAGGCAGAGGAAATTGGTGTAT
P4 GCTGCTGCATGCTATCTCA
3'CDS AAGCAGTGGTATCAACGCAGAGTAC(T)30VN
GSP1 CAGCAGCAGCCTAGCAGATGCTCTTAT
UPM long-CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGT

short-CTAATACGAC TCACTATAGGGC
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Fig.1 Gene structures of partial MADS-box gene family members of F. vesca
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Table 2 Basic information of the FvMADS genes from F. vesca

B K AR FEo DNAK F/bp CDSKJE/bp  &EMRHH Pt fk g s IE(H)/ (- B
FvMADS1 gene04229.1 3550 750 249 LG6: 32713572~32717121 -
FvMADS?2 gene04563.1 2935 642 213 LG4: 26502083~26505017 -
FvMADS3 genel19428.1 5838 1398 465 LG7: 4394291~4400128 -
FyvMADS4 gene24852.1 4799 753 250 LG3:3939971~3944769 +
FvMADSS gene24494.1 8874 789 262 LG6: 29313839~29322712 -
FvMADS6 genel3354.1 3672 645 214 LG7: 22117084~22120755 +
FvMADS7 gene04562.1 2931 738 245 LG4: 26497226~26500156 -
FvMADSS gene25070.1 4461 693 230 LG3: 11745926~11750386 -
FvMADS9 gene26119.1 3546 855 284 LG5: 7921634~7925179 +
FvMADSI10 gene01336.1 2170 378 125 LG6: 37712160~37714329 -
FvMADS11 gene26429.1 289 201 66 LG1: 4034162~4034450 +
FyMADSI12 genel19425.1 5116 930 309 LG7:4380104~4385219 +
FvMADS13 gene04228.1 4698 774 257 LG6: 32701767~32706464 -
FvMADS14 gene25618.1 2303 642 213 unanchored: 6827902~6830204 -
FvMADSI15 gene31290.1 3366 1053 350 LGS5: 14099242~14102607 -
FvMADS16 gene29503.1 3918 930 309 LG7: 8235519~8239436 +
FvMADS17 gene20808.1 3960 675 224 unanchored: 2475365~2479324 +
FyMADS18 gene20134.1 6161 831 276 LG3: 8329328~8335488 +
FvMADS19 genel3356.1 14 596 2790 929 LG7:22131204~22145799 -
FyMADS20 genel1268.1 2090 429 142 LG2: 17155740~17157829 +
FyvMADS21 gene05027.1 3832 825 274 LG4:21916620~21920451 +
FvMADS22 gene27105.1 2262 591 196 LG5: 23134576~23136837 -
FvMADS23 genel2119.1 10 797 708 235 LGS5: 24719403~24730199 +
FvMADS24 gene22696.1 4545 795 264 LGS5: 13273715~13278259 +
FyMADS25 gene26118.1 6371 630 209 LG5:7910922~7917292 +
FvMADS26 gene06301 1185 474 157 LGS5: 4625966~4627150 -
FvMADS27 genel3358.1 1836 468 155 LG7:22152939~22154774 -
FyMADS28 genel4896.1 1761 699 232 LG1: 8179391~8181151 -
FvMADS29 gene25669.1 678 687 225 LGS5: 23457653~23458330 -
FvMADS30 genel1267.1 2417 606 201 LG2: 17151913~17154329 +
FvMADS31 genel2120.1 7012 708 235 LGS5: 24734690~24741701 +
FvMADS32 gene30741.1 669 669 222 LG3:2995375~2996043 -
FvMADS33 gene05564.1 612 612 203 LG1: 15877291~15877902 +
FvMADS34 gene00615.1 684 684 227 LG4: 14922036~14922719 +
FvMADS35 genel5090.1 675 675 224 LG2:22071433~22072107 +
FvMADS36 gene05180.1 1571 297 98 LG4: 22804817~22806387 +
FvMADS37 gene31594.1 847 504 197 LG1: 13712298~13713144 +
FvMADS38 gene03714.1 5318 675 224 LG4: 25089184~25094501 -
FvMADS39 gene03748.1 5360 675 224 LG4: 25288329~25293588 +
FvMADS40 gene31068.1 636 636 211 LG1: 2362822~2363457

FyMADS41 gene26028.1 7302 2103 700 LG5: 7161605~7168906 +
FvMADS42 genel4058.1 555 555 184 LG3:26460131~26460685 -
FvMADS43 gene01788.1 696 696 231 LG2: 7400967~7401662 -
FvMADS44 gene30567.1 549 549 182 LG3: 1609369~1609917 +
FvMADS45 gene01789.1 663 663 220 LG2: 7405163~7405825 -
FvMADS46 gene05451.1 702 702 233 LG6: 27709858~ 27710559 +
FvMADS47 gene07364.1 738 738 245 unanchored: 7465583~7466320 -
FvMADS48 gene25753.1 10 062 4434 1437 LG6: 25500708~25510769 +
FvMADS49 gene24978.1 3524 1407 468 LG2: 3477474~3480997 -
FvMADSS50 genel1073.1 319 201 66 LG5:20793873~20794191 +
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FvMADS51 genel8483.1 9245 2592 863 LG7: 226718~235962 +
FvMADS52 genel3277.1 4680 1941 646 LG7:21736485~21741164 -
FvMADS53 gene32155.1 675 675 224 LG5: 3040980~3041654 +
FvMADS54 genel1233.1 945 945 314 LG2: 16968321~16969265 -
FyMADSS55 gene07365.1 6393 1425 474 unanchored: 7468076~7474468 -
FvMADS56 genel7829.1 2 056 978 325 LG6: 21269834~21271889 +
FvMADS57 genel8094.1 498 498 165 LG6: 17778486~17778983 -
FvMADS58 gene05411.1 4168 1587 528 LG6: 27471686~27475853 -
FvMADS59 gene25871.1 4775 1296 431 LG6: 38261461~38266235 -
FvMADS60 genel5563.1 597 597 198 LG6: 15023108~15023704 +
FvMADS61 gene07361.1 531 531 176 unanchored: 7431451~7431981 -
FvMADS62 gene28409.1 651 651 216 LG6: 36645777~36646427 +
FvMADS63 genel6491 498 498 165 LG1: 19537208~19537705 +
FvMADS64 genel1244.1 3263 1524 507 LG2: 17020653~17023915 +
FvMADS65 gene23924.1 2 692 1356 451 LG6: 34281039~34283730 -
FvMADS66 genel0739.1 735 735 244 LGS5: 11718000~11718734 -
FvMADS67 gene24650.1 453 453 150 LGS5: 19474~19926 +
FvMADS68 gene04949.1 510 510 169 LG7: 11118553~11119062 +
FvMADS69 genel5899.1 6411 891 296 LG6: 21989895~21996305 -
FvMADS70 gene20015.1 1816 765 254 LG3: 7575627~7577442 +
LG1.map LG2.map LG3.map LG4.map LG5.map LG6.map LG7.map
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Fig.2 Physical locations of FvMADS genes of F. vesca
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BARKITX (Motif 4), FEILACFF 4 HFVMADS31
(GHPCVESVIERFLTRNPPH), IIX J5 & Ik 2 A% 5F
XKIX, fl4&HMotif 3, 1 ULHE 5% NFv-

MADS45 (GEDLEGLNIDELQKLEKQIEGGL-
SRVLQTK) (KI3F14, %3). ME4a]LE H, Fv-
MADS48 /2 H12/MMADS-box 3 [R] #4 37 55 15 111 B,
FvMADS10. FYMADS11. FYMADS27., Fv-
MADS50FIFYMADS67454Y A MIX i it /DK 11X
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Fig.3 Motifs of MADS-box transcription factors from F. vesca
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Table 3 Motif composition of MADS-box proteins from F. vesca
itk B R R H IRAEVLHAT

Motif 1 41 RQVTFSKRRNGLLKKAYELSVLCDAEVALIIFSSRGKLYEF
Motif 2 15 MGRGKIEIKRIENTT
Motif 3 30 GEDLEGLNIDELQKLEKQIEGGLSRVLQTK
Motif 4 19 GHPCVESVIERFLTRNPPH

3 FaMADSIEEF5455
FIFRT-PCRAIRACEH; A M < =7 B¢ 51
SMRNAF TS 21910 bp 1] BLA1853 bpls'
Uity Fr Be LA K301 bp 3ty F B (15), &3k
FaMADS13 K cDNAF 4|, NCBI& x5 H
HQ602763. FaMADSIX#:[KcDNA4=K1 167 bp, £

H1750 bpfy 52 #ORF. 115100 bpf)s' UTRAIA
287 bpff13' UTR K30/ poly(A), ORFE 54wt 249
NIRRT A AU > KB, Fa-
MADSI (1~1 136/1) 5 FaMADS9 (279~1 410£7)4H
BUPE99%, 5 FaMADS9FH ., FaMADSI{E3' UTR
Ipoly(A)Z R Gl /> 1 82 bp i Fr Bt .
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EEEHR PiE OmMotif 1 M Motif 2 M Motif 3 W Motif 4
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FVMADS23 3.24e55 —C—mm =
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FVMADS25 E e B e —
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