VLAV 2E4R ( Jiangsu J.of Agr.Sei.) ,2021,37(2) :480-492

480 http: //jsnyxb.jaasac.cn

EWE, B, E AR R Dof Fek T EYNE B r SRR [T ] TLHAOE 4, 2021 ,37(2) :480-492.
doi ; 10.3969/j.issn. 1000-4440.2021.02.026

ER Dof EREFEMBEEFRERESH

AR, B A, I O, RAEA, Ax
(1.{5’1\)4'[%%({A—i‘J‘l‘|$"[3)nM?|§>>Jﬁ?ﬂiﬁ AR M 256603; 2.7 2EBE L AR B = A E S E, IR #EIN
256603)

FEE: N TR Dof sk I FZORRAEY =5 B 5 YR, FIFAEE K] GDDHI3 v1.1 Ky M RNA-seq F5 kA
EFGIRE] 51 4 Dof 2, I 1L Pfam F1 SMART Rz AR A, 3#F— 25 XX 88 Dof ZER AT W40, 45080, bk
MDO07G1265700 41, HAh 50 4~ Dof & A& — A WLAY Dof Z5#5R, HA—14~ CX20X21CX2C HF, 1X2L Dof K D
HIEIRFCH 163~ 523, FXF 4 F e A 18 210~55 800, % HL 11 45.01 ~ 10. 30, 224X Dof /& 522 ML P4z, 30e i 0t
SRR R R T, ALV R R IA W 2R Dof S SRR E TR E RS T AT, 1M MD01G1084700
MD07G 1153300 MDO08G 1040100 MD15G 1034500 &R 7E AR AR P Rk B fe i, ShA0 T, Bk MD0SG1023800 2 [
AR BIZRIRSS T Dof FEPRERIAIIZERDRIE 200 | FUR e 7 5 B2 R ) 22 5, SRR3R0k W38 LA 7 4,
WETRAE 151, PR EER A —PAR/R R Dof skt H T A Y DIRE2TE T HIEA

KW VR, Dof BN FRAT; Rk EWERY

FESES: S661.1 MERERIRAE, A XERS: 1000-4440(2021)02-0480-13

Bioinformatics and expression analysis of the Dof transcription factors in
apple

WANG Xin-liang'*, PENG Ling", WANG Jian', JIA Jing-jing', TANG Li-ping'
(1. Editorial Department of Journal of Binzhou University , Binzhou University, Binzhou 256603, China; 2.Shandong Key Laboratory of Eco-Environmental
Science for the Yellow River Delia, Binzhou University, Binzhou 256603, China)

Abstract: In order to understand the biological information and function of apple Dof transcription factor family, 51
Dof genes were found by searching apple genome GDDHI13 v1.1 and RNA-seq transcripts reconstruction, and they were con-
firmed as members of Dof transcription factor family by Pfam and SMART detection. The Dof genes were generally analyzed
furtherly. The results showed that, besides MD07G1265700, the other 50 Dof proteins all contained an obvious Dof domain
and a CX2CX21CX2C motif. The number of amino acids encoded by Dof gene ranged from 163 to 523, and the relative molec-
ular weight ranged from 18 210 to 55 800, while the isoelectric point ranged from 5.01 to 10. 30. Most of the Dof proteins
were located in the nucleus, and a few of them were located in the chloroplast or mitochondria. The results of tissue-specific
expression showed that the expression level of most of the Dof genes expressed in vegetative organs were higher than in repro-
ductive organs, while the expression levels of MD01G1084700, MD07G1153300, MD08G1040100 and MD15G1034500 were
the highest in immature fruit flesh. Under saline—alkali stress, except for MD0O5G1023800 gene, the expression of other Dof

genes were affected by saline-alkali stress, but the intensity
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FHIE 22990 H (2019Y36) genes significantly up—regulated and 15 Dof genes signifi-

TEER A T2 (1983-) B AT R T B2 TR, 5 cantly down regulated. The research results lay a theoretical
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163.com transcription factor in apple.

and time of response were different. There were seven Dof
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MD13G1070600, MDO00G1125100, novelGO01312
MD16G1071400 . MD05G1318600, MD10G1297900
MDO05G1018200 FEH . SXFAE(0 d) M HL, Feik %
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MD14G1040400, MDO1G1041500, MD14G1216800 .
MD07G1265700, MD15G1034500, MD15G1275300 ,
MDO06G1194100, MD06G1173600, MD06G 1205900 .
MD05G1312400, MD14G1180100, MD07G1057700 ,
MDO05G1301100 FE A,
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MD00G1115200 CPRCQSMNTKEFCYYNNYSLSQPRYFCKACRRYWTQGGTLRNVPVGGGCRKGKRAK-GGSS
MD10G1292200 CPRCHSMNTKEFCYYNNYSLSQPRYFCKACRRYWTQGGTLRNVPVGGGCRKGKRGK-AGSS
MD07G1265700  --—--—- MNTKFCYYNNYSLSQPRYFCKACRRYWTQGGTLRNVPVGGGCRKMKRAK-GGSS
MD00G1125100 CPRCNSMDTKECYYNNYNVNQPRHEFCKNCQRYWTAGGTMRNVPVGAGRRKNKNSA-SHYR
novelG001312 CPRCNSMDTKEFCYYNNYNVNQPRHFCKNCQRYWTAGGTMRNVPVGAGRRKNKNSA-SHYR
MD06G11394500 CPRCNSMDTKECYYNNYNVNQPRHFCKACQRYWTAGGTMRNVPVGAGRRKNKNSA-SHYR
MD14G1201600 CPRCNSMDTKECYYNNYNVNQPRHFCKACQRYWTAGGTMRNVPVGAGRRKNKNSA-SHYR
MD13G1070600 CPRCNSMDTKECYYNNYNVNQPRHFCKNCQRYWTAGGIMRNVPVGAGRRKNKNSSASQYR
MD16G1071400 CPRCNSMDTKFCYYNNYNVNQPRHFCKNCQRYWTAGGIMRNVPVGAGRRKNKNSSASQFH
MD05G1301100 CPRCKSMETKFCYEFNNYNVKQPRYFCKGCQRYWTAGGALRNVPVGAGRRKTKPPC-QGMA
MD10G1280000 CPRCKSMETKECYFNNYNVNQPRHFCKGCQRYWTAGGALRNVPVGAGRRKTKPPC-RGLA
MD07G1057700 CPRCKSLETKFCYFNNYSVYQPRHFCKSCQRYWTAGGTIRNVPLGTRRRKNKHSS-SQYH
MD01G1126700 CPRCESTNTKFCYFNNYSLSQPRHFCKTCRRYWTRGGALRSVPVGGGCRRNKRSK-EGNS
MD07G1187500 CPRCESTNTKECYFNNYNLSQPRHFCKTCRRYWTRGGALRSVPVGGGCRRNKRSK-GGNS
MD03G1096400 CPRCESTNTKEFCYFNNYSLSQPRHFCKTCRRYWTRGGSLRNVPVGGGCRRNKKSK—-SNNS
MD11G1111100 CPRCESTNTKECYFNNYSLTQPRHFCKTCRRYWTRGGALRSVPVGGGCRRNKKTK-SNSS
MD04G1126500 CPRCESTNTKEFCYFNNYSLTQPRHFCKTCRRYWTRGGALRNVPVGGGCRRNKRSK-GTSS
MD12G1078400 CPRCESTNTKEFCYFNNYSLTQPRHFCKTCRRYWTRGGALRNVPVGGGCRRNKRSK-GTSS
MD02G1161200 CPRCDSTNTKECYYNNYNFSQPRHFCKSCRRYWTHGGTLRDIPVGGGTRKNTKRS-RTAT
MD15G1275300 CPRCDSTNTKEFCYYNNYNFSQPRHFCKSCRRYWTHGGTLRDIPVGGGTRKNAKRS-RTAA
MD08G1040100 CPRCDSDNTKEFCYYNNYNLAQPRHFCKSCRRYWTHGGTLRNVPVGGGSRKNTKRS-RPSC
MD15G1034500 CPRCDSDNTKECYYNNYNLAQPRHFCKSCRRYWTHGGTLRNVPVGGGSRKNTKRS-RPSC
MD09G1195800 CPRCESSNTKEFCYYNNYNLSQPRHFCKNCKRYWTKGGALRNIPVGGGSRKNTKKS-SSSA
MD17G1176100 CPRCESSNTKEFCYYNNYNLSQPRHFCKNCKRYWTKGGALRNIPVGGGSRKNTKKS-SSSA
MD06G1205900 CPRCDSLNTKFCYYNNYNLSQPRHFCKACRRYWTKGGVLRNVPVGGGCRKTKRSK-TKNS
MD14G1216800 CPRCDSLHTKFCYYNNYNLSQPRHFCKACRRYWTKGGVLRNVPVGGGCRKTKRSK-PKNS
MD05G1312400 CPRCDSSNTKEFCYYNNYSLSQPRHFCKACKRYWTRGGTLRNVPVGGGCRKNKRVK-RPGS
MD10G1292100 CPRCDSSNTKFCYYNNYSLSQPRHFCKACKRYWTRGGTLRNVPVGGGCRKNKRVK-RPGS
MD03G1110000 CPRCDSTNTKFCYYNNYSLSQPRYFCKSCRRYWTKGGTLRNVPVGGGCRKNKRSS-SAAK
MD11G1123400 CPRCDSTNTKEFCYYNNYSLSQPRYFCKSCRRYWTKGGTLRNVPVGGGCRKNKRSS-SAKR
MD06G1173600 CPRCESTHTKFCYYNNYSLSQPRYFCKTCRRYWTKGGTLRNIPVGGGCRKNKKVS—-SKKP
MD14G1180100 CPRCDSTHTKFCYYNNYSLSQPRYFCKTCRRYWTKGGTLRNIPVGGGCRKNKKVS—-SKKP
MD01G1084700 CPRCNSTNTKECYYNNYSLTQPRYFCKTCRRYWTEGGTLRNVPVGGGSRKNKKST-SS—-—
MD07G1153300 CPRCSSTNTKEFCYYNNYSLTQPRYFCKTCRRYWTEGGTLRNVPVGGGSRKNKKST-5SSA
MD06G1114000 CPRCNSTNTKEFCYYNNYSLTQPRYFCKTCRRYWTEGGSLRSIPVGGGSRKNKRSS-SSNN
MD14G1135300 CPRCNSTNTKECYYNNYSLTQPRYFCKTCRRYWTEGGSLRNIPVGGGSRKNKRSS-SLNN
MD01G1224500 CPRCNSTTTKFCYYNNYSLSQPRYFCKTCRRYWTEGGSLRNVPVGGGSRKNNKRS-NNSD
MD07G1295200 CPRCNSTTTKECYYNNYSLSQPRYFCKTCKRYWTEGGSLRNVPVGGGSRKNNKRS-NNSD
MD01G1041500 CPRCDSPNTKEFCYYNNYSLTQPRHFCKTCRRYWTKGGALRNVPIGGGCRKSKKIR-SSSS
MD15G1309400 CPRCDSPNTKEFCYYNNYSLTQPRHFCKTCRRYWTKGGALRNVPIGGGCRKNKKIR-5SSS
MD02G1163500 CPRCDSSNTKECYYNNYNLTQPRHFCKTCRRYWTKGGALRNVPIGGGCRKNKSVT-VSTA
MD15G1276300 CPRCDSSNTKEFCYYNNYNLTQPRHFCKTCRRYWTKGGALRNVPIGGGYRKNKSVT-GSTA
MD05G1318600 CPRCESTNTKFCYYNNYNKSQPRHFCRACKRHWTKGGTLRNVPV-GGVRKNKRLK-KSSN
MD10G1297900 CPRCESTNTKFCYYNNYNKSQPRHFCRACKRHWTKGGTLRNVPV-GGVRKNKRLK-KSSN
MD05G1018200 CPRCASSNTKFCYYNNYSLSQPRYFCKGCRRYWTKGGSLRNVPVGGGCRKNRRGK-ATRL
MD10G1017800 CPRCASSNTKFCYYNNYSLSQPRYFCKGCRRYWTKGGSLRNVPVGGGCRKNRRGK-AARL
MD12G1041000 CPRCGCSNTKFCYYNNYSLTQPRYFCKGCRRYWTKGGSLRNVPVGGGCRRNRRGS-KSLR
MD14G1040400 CPRCGCSNTKFCYHNNYSLTQPRYFCKGCRRYWTKGGSLRNVPVGGGCRKNRRGS-KSLR
MD05G1023800 CARCGGTNTTFRYFNQGDLRKDTRKCHDCNRAWVVGAKLR-———————————————————
MD06G1194100 CPRCDSRNTIFDKFSRNNLSKPVRSCKDCKRSWVARGNL-—--- GRG--———————————
MD14G1201300 CPRCDSRNTTFDKFSRNNPSKPVRACKDCKRSWVARGNL -~~~ GRG-—=———=—————~
* ok . koo ok Kk Kk .
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Fig.1 Analysis on the Dof conserved domain in GDDH13 Dof proteins
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# 1 GDDHI13 Dof EEE Dof ZEAER
Table 1 Information of Dof genes and Dof proteins in GDDH13

FEH P PR N DA AR FART 43 F it (x10°) AFALAL 240 0 sre
MDO00G 1115200 Pefafk 00, 24529776-24530660 294 31.47 9.28 I A% F
MD00G1125100 Peti Ak 00 26696509-26699779 507 55.12 6.26 I A% I
MDO1G1041500 Pefi A 01, 13899805-13900965 386 40.75 8.38 I A% D
MDO1G1084700 Pefi ik 01, 19126080-19127626 286 31.46 8.15 Y% A
MDO1G 1126700 Yerfk 01, 23844944-23846738 344 37.54 9.12 A A% E
MDO01G 1224500 Yefk 01, 31562069-31564159 321 35.10 7.24 A% A
MD02G 1161200 Pk 02, 13514622-13515347 241 25.12 7.58 i A% B
MD02G 1163500 Pefk 02, 13947071-13948105 344 36.51 8.81 A% J
MD03G 1096400 Yefa Ak 03, 8185366-8187273 372 40.05 8.94 I A% E
MD03G 1110000 Pt fk 03 9569797-9572071 290 32.03 8.11 i A% A
MD04G 1126500 Yefafk 04, 21254031-21255893 370 39.42 9.13 i A% E
MD05G1018200 Yetifk 05, 3198536-3199447 303 33.86 5.01 i A% G
MD05G1023800 Yefifk 05 3917444-3919374 176 20.27 9.88 -2t A K
MDO05G1301100 Yefifk 05 43413218-43413709 163 18.34 9.17 IS A4 41 5 1
MD05G 1312400 Petafhk 05, 44216735-44218220 378 41.04 8.58 A% B
MDO05G 1318600 Petalhk 05, 44665208-44666083 291 32.33 7.11 I A% H
MDO6G 1114000 Yetifk 06 25347209-25349408 314 34.45 9.00 A% A
MDO06G 1173600 Petalk 06, 31334478-31336919 319 35.57 6.61 Y% C
MDO06G 1194100 Y fk 06 32895163-32897161 219 25.07 9.43 I A% K
MDO06G 1194500 YLk 06 32917350-32920033 465 50.89 5.80 I A% I
MDO06G 1205900 YL ik 06, 34063347-34064321 324 34.68 7.21 I A% F
MD07G1057700 Yefi A 07, 5348996-5351671 475 52.06 6.60 Y% I
MDO7G1153300 Pefah 07, 22366665-22367967 289 31.81 7.25 i A% A
MDO07G1197500 Yefrfk 07, 27551969-27553842 357 38.64 8.99 A A% E
MDO07G1265700 Yeifk 07, 33418803-33419618 263 28.53 10.30 =TI F
MD07G 1295200 YL fk 07, 35586892-35589011 300 32.89 7.68 A A% A
MD08G1040100 Ptk 08 2966148-2966909 253 26.91 6.15 A% B
novelGOO1312 Yetifk 09, 3499752-3502726 512 55.32 5.75 A% I
MD09G 1195800 Yetalk 09, 17769872-17771185 221 23.60 8.13 A% B
MD10G1017800 PefafA 10, 2245517-2246428 303 33.80 5.04 A% G
MD10G 1280000 Yefrfk 10 37109629-37110120 163 18.21 9.40 LRI I
MD10G 1292100 Pefi A 10, 38045551-38046887 378 41.07 7.64 I A% B
MD10G 1292200 Pefafk 10, 38063329-38064195 288 30.86 8.90 Y A% F
MD10G 1297900 Pefi i 10, 38515004-38515882 292 32.52 8.23 Y% H
MDI11G1111100 Y fk 11, 9836381-9838175 375 40.16 8.87 A% E
MD11G1123400 Pk 11, 11347736-11349782 290 32.19 8.35 A% A
MD12G 1041000 Pefaf 12, 4555425-4556378 317 35.09 6.26 I A% G
MD12G1078400 Pefa ik 12, 9561904-9563780 373 40.04 9.32 A% E
MD13G 1070600 Pefa i 13, 4971087-4974231 522 55.80 6.05 A% I
MD14G 1040400 Yefk 14, 3791701-3792657 318 34.92 6.38 I A% G
MD14G1135300 Yefaik 14, 21507409-21509559 315 34.59 8.86 A A% A
MD14G1180100 Yot fk 14, 27265541-27268028 327 36.24 6.72 i A% C
MD14G1201300 Pefa i 14, 29029745-29030691 170 19.58 9.55 i A% K
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