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Table 1 qRT-PCR primers for expression analysis of MAPK in grape
M L3 (5" >3 T (5 —3)
Gene Forward primer Reverse primer
VvMAPKS AGCCACCGATTGCCCCTTCC TCCGCCCTACCAGGACTTTGTG
VvMAPK7 GGCGGCGATTGACCATCTGAG TTCCCGTGAGCCACCTTCCAG
VvMAPKY9 AGCTTGCAGCAGTCGGATCATG CGCACGGGAATCGCCAAGG
VvMAPKI12 ATGCTTGCAACGGGATCCATCG GTCGGTGTGCGGCTTCCATC
VvMAPKI3 TCCGAGTCCGAGTCCGAATCAG ATCCACCGCCGCCCGATC
VvMAPKI16 GGATATGGAGGCCCGGTGGAG CGGAGGCAACGCACGAACAG
VvMAPK22 TGTGCTGACGTGGACGAGAGG TCCGCCGCCGACCAAGAC
VvMAPK23 TGCTGCTGCTGCTGCTTCG CATCCTCCACCGCCTCCCTAC
VvMAPK24 AGAGATGGACGGCGGAGATGC AGTGGAGGCTTCGTCGGACTG
VvMAPK25 GGCACAGCAGACGGAGGAGAG TAACGACCTGGACGCCGAGTC
VvMAPK26 AATTCGGAGGGGTGGAGGTCAG CCGTTAGTCCACTTGGCACACC
VvMAPK27 GCTCTCCCGCTCCAAGTTGTTG CACGCCGCCGAATCTCATCC
VvMAPK28 GCTGCCTCAAGGTCAGATGGTG AAATGCCCTGTCATCGCCTTGG
VvMAPK29 TCCCGTGTTCTCACCGTCCAG GTGGCGGAGAGCGGAGGAG
VvMAPK35 TCTCGCACTTCGCCTCTCCTC GCAGCCATTGACCCAGAACCG
VvMAPK38 AGAAAGCAGCGGCCACAACC CGAGCCCTTTGAAGCGATGGAG
VvMAPK39 CACTGGTGGATGGCGTTCGTC ATTGTTGGTGGTGGTGGTGGTG
VvMAPK41 AGCATCGCCGTCTTGACATTCC TGAACCCTCTCCTGACCACTGC
VvMAPK42 CCAACCGTTCCAAGCTCCTGTG CGTGAAAGATGGCCGGACTGC
GAPDH TTCTCGTTGAGGGCTATTCCA CCACAGACTTCATCGGTGACA
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Fig. 1

Chromosome mapping of grape MAPK gene family
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Table 2 Information and physicochemical properties of grape MAPK gene family

3 (\i}“fﬁ{z‘iiiﬁ %lﬂfﬁi"% Q%Vfﬁf& S3F i /ku 'ﬁ%L" ¢DNA & /bp pESN FEH 42K /bp
Gene “hromosome anc Am}no Molecular Isocl?mrlc Length of Formula Full
location accession No. acid mass point cDNA length
VvMAPK1 1 GSVIVT00030495001 561 59.39 7.94 1667 Ca2654 Hy153 N731 O774 S22 5627
VvMAPK 3 2 GSVIVT00001151001 244 26.50 7.76 735 C2339 H3717 Nga7 O690 S17 3698
VvMAPK 2 2 GSVIVT00002553001 372 42. 46 5.86 1595 Ci1896 H2953 N517 O3562 S15 6 542
VvMAPK 5 2 GSVIVT00002554001 480 52.18 5.31 1 466 Cr375 H11358 N1962 O2119 Sg1 7 280
VvMAPK 4 2 GSVIVT00000416001 488 55.01 5.51 2022 Czs05 H3g93 N703 O759 S30 7659
VvMAPK 7 3 GSVIVT00036147001 397 43.77 8.2 2 336 Ci76 Hag72 N524 Os63 S8 6133
VvMAPK 6 3 GSVIVT00036214001 500 56. 46 5.54 1946 Cs24 Hgs6 N16g O164 St 7 804
VvMAPK 8 4 GSVIVT00036900001 368 42,71 7.99 1401 Crg21 Hs008 N524 O535 S22 3283
VvMAPK 9 4 GSVIVT00034808001 409 45,22 8.95 1785 Crig1 His29 N323 O358 Sy 6 317
VvMAPK 10 4 GSVIVT00032212001 840 93.83 5.25 5227 Cap78 H7411 N1335 O1489 S35 13 170
VvMAPK 16 5 GSVIVT00034702001 398 45.76 5.5 1609 C2056 H3184 N5s52 O597 St 6 407
VvMAPK 11 5 GSVIVT00019886001 567 64. 26 8.57 2127 C2870 Ha495 N797 Og31 S25 8 367
VvMAPK 13 5 GSVIVT00019932001 696 76.90 6.63 2 246 C3380 Hs353 Noag O1041 S30 10 753
VvMAPK 141 5 GSVIVT00019971001 787 88.05 5.64 2 364 Cs926 He157 N1055 O1169 S37 12 344
VvMAPK 12 5 GSVIVT00020465001 1106 123. 20 5.41 3451 C2570 Hy004 N712 O795 S33 16 986
VvMAPK 15 5 GSVIVT00019966001 1520 169. 94 6. 86 4563 C7577 Hi1924 N203s O2230 Sgs 23 852
VvMAPK 19 6 GSVIVT00024071001 244 26.47 8.7 735 Ci167 Higs52 N33g O340 S13 3710
VvMAPK 20 6 GSVIVT00024072001 381 41,31 7.09 1999 Caa16 Hss05 Ng71 O737 S30 5767
VvMAPK 17 6 GSVIVT00024447001 371 42.53 4.94 1463 C1913 H2992 Nug2 O567 S13 4 135
VvMAPK 18 6 GSVIVT00024457001 375 43.11 5.64 1605 C2323 H3610 Ng18 O709 S20 6 029
VvMAPK 21 7 GSVIVT00019504001 353 38. 84 5.03 1062 Ci167 Hiss52 N33g O340 S13 5 356
VvMAPK 22 8 GSVIVT00021674001 777 86.42 6.22 2942 Co79 His37 N2g3 0274 Ss 12 051
VvMAPK 23 11 GSVIVT00016863001 114 12.26 10.01 345 Cs24 Hgs6 N1gs O164 St 1716
VvMAPK 24 12 GSVIVT00025896001 420 46.73 5.06 1263 Ca052 H3179 Nsgo Og50 Si6 1263
VvMAPK 25 12 GSVIVT00027289001 610 68.95 9.12 2018 C3085 Hag95 Ngs7 Ogga Sa1 7977
VvMAPK 27 12 GSVIVT00018914001 610 68.95 9.12 2018 C3085 Hasos Ng67 Ogsa S21 9752
VvMAPK 26 12 GSVIVT00018740001 815 91. 32 5.99 2 838 C3992 He365 N1141 O1229 Si1 12 768
VvMAPK 28 13 GSVIVT00029318001 374 40. 38 6.67 1125 Ci756 H2s36 N5og O546 S19 1953
VvMAPK 29 13 GSVIVT00034993001 755 84.83 8.59 2 885 Cs780 Hs901 N1065 O1100 Ss0 11 876
VvMAPK 31 14 GSVIVT00031090001 190 21.63 8.67 1002 Cu165 Hes69 N1143 O1263 S30 3061
VvMAPK 30 14 GSVIVT00021020001 461 52. 49 8.73 1386 Ca339 H3717 Ngaz O690 S17 7 410
VvMAPK 33 17 GSVIVT00017805001 586 66.52 6.74 1 889 C1921 H3008 N524 O535 S22 9 327
VvMAPK 32 17 GSVIVT00016287001 691 76.88 9.26 2278 C3380 Hs346 Nogo O1022 S21 6 626
VvMAPK 34 17 GSVIVT00017808001 977 107. 40 5.22 2 934 Co693 Ha242 N772 Og16 S18 14 951
VvMAPK 35 18 GSVIVT00014559001 371 42,53 7.19 1 945 Crg10 Hso04 N514 O541 S22 3030
VvMAPK 39 18 GSVIVT00015148001 168 51.22 9.05 1407 Ca237 Hse57 Ngs3 Os68 S26 7241
VvMAPK 37 18 GSVIVT00015561001 508 56.96 5.77 1527 Cz2487 H3s39 Ngg1 O759 Sz 7 890
VvMAPK 40 18 GSVIVT00014893001 773 86. 96 5.7 2 322 Cs870 Hs946 N103s O1160 S43 12 057
VvMAPK 36 18 GSVIVT00014890001 792 88.75 8.25 2 379 Cl707 H2628 Nu72 O531 S18 12 418
VvMAPK 38 18 GSVIVT00014898001 1456 164.01 8.08 4371 Cr375 H11358 N1962 O2119 Sg1 22 895
VvMAPK 11 19 GSVIVT00027929001 623 71.03 9.27 2123 C3200 Hs062 Nggo Og12 S 22 125
VvMAPK 42 19 GSVIVT00002067001 1121 124.21 5.14 3615 Cs446 Hgs53 N1501 O1736 S43 17 279
VvMAPK 43 UN GSVIVT00037684001 569 61.07 9.13 1707 Co693 Ha242 N772 Og16 S18 4218
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Fig. 2 Gene structure analysis of grape MAPK family
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Fig. 3 Evolution analysis of grape MAPK gene family
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Identification of Grape MAPK Gene Family and
Expression Analysis under Adversity Stress

MA Zonghuan, HUANG Qingyong,L.I Yanmei, LI Wenfang,
MAOQO Juan and CHEN Baihong

(College of Horticulture,Gansu Agricultural University,Lanzhou 730070,China)

Abstract The function and characteristics of grapevine MAPK transcription factor family genes were
explored to provide theoretical basis for utilizing grapevine stress resistance gene resources. Bioinfor-
matics was used to analyze the physical and chemical properties, system evolution, gene chip expres-
sion,cis-acting elements, motif and expression level under stress of grapevine MAPK gene family. The
results showed that 43 MAPK family genes, named as VvMAPKI- VvMAPK43, distributed on 15
chromosomes,among which 6 members were concentrated on the 18th chromosome and 5 on the 5th
chromosome. The amino acid size of grapevine MAPK transcription factor family was between 114 —
1 520 aa,and VvMAPKI5 had the longest amino acid sequence with 1 520 amino acid residues while
VvMAPKZ23 had the shortest amino acid sequence,only 114 amino acid residues. The relative molecu-
lar mass concentrated in 12. 26 —16. 70 ku. Isoelectric point was concentrated between 4. 94—10. 01.
qRT-PCR analysis showed that VvMAPK2 ,VvMAPKS3 ,VvMAPK6 and VvMAPK7 showed a down-
ward trend compared with the control. VvMAPKI ,VvMAPK?2 ,VvMAPKS3 ,VvMAPKS5 ,VvMAPK6
and VvMAPK7 were all down regulated after being treated at 500 pmol » L™' ABA,200 mmol » L™
NaCl and 4 °C. The microarray data showed that after ABA treatment,the expression of VvMAPKS5 ,
VvMAPK7 and VvMAPKI3 genes were significantly down regulated, while under treatments of salt,
PEG and low temperature,the expression of VvMAPK6 ,VvMAPKY9 and VvMAPKI13 was significant-
ly up regulated.
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