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Abstract: By use of bioinformatics methods, the identification, gene structure and cis acting elements of DREB family
genes in maize were analyzed in order to understand their potential functions in stress resistance pathway. The results
show that there were 87 DREB family members in maize, which could be divided into 6 subgroups. The length of the
amino acid sequence was 125-452 amino acids, which encoded hydrophilic protein. They were distributed on 10
chromosomes of maize and concentrated at the long arm of the chromosome 4 and 5. Only a few genes contain introns,
and most members exist only in the form of CDS and were conserved among subgroups. In addition to MBS and other
elements in response to drought stress, the promoter region also contains elements in response to Gibberellin, ABA,
MeJA and other related regulatory pathways. Species collinearity analysis showed that there was collinearity
relationship among DREB family genes in sorghum and maize, and some genes showed ploidy relationship. Expression
pattern analysis based on transcriptome data showed that under drought, salt and drought and salt stress, the expression
levels of only a few genes were significantly increased, and the down regulated expression of most DREB family genes
was involved in stress response.
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1 DREBEREZRMEAIIBILMER
Table 1 Physicochemical properties of DREB gene family

BEM

BARY S ARE

TR 4R XN 1D PSRN A K aa G TRIEN: AEXT A i SRR BM
ZmMDREBL1 ~ Zm00001d027870  Chrl:16005938-16006903 321 5.99 4% 34078 -0.377 4297
ZMDREB2  Zm00001d028017  Chrl:20410911-20411813 300 7.03  #Hff% 31910 -0.250 63.79
ZmMDREB3  Zm00001d028524  Chr1:38080422-38081126 234 499 M. AMERX 24111 -0471 51.07
ZmDREB4  Zm00001d029679  Chrl:82474257-82474886 209 6.45 AT, MM 22133 -0.453  48.49
ZmDREB5  Zm00001d029884 Chrl: 91990667-91991467 266 5.08 4uffA% 27 690 —-0.464  65.01
ZmMDREB6  Zm00001d030513  Chrl:140679257-140680084 275 8.32 4ufft% 29 904 —-0.283 4497
ZmMDREB7  Zm00001d030862 Chrl:164035614-164036858 414 4,65 A% 43934 -0.479  70.02
ZmMDREB8  Zm00001d031728  Chr1:199720829-199721512 227 482 M. 2R 23244 -0.395 6124
ZmMDREB9  Zm00001d031861 Chrl:204458557-204459636 359 6.42  #Hft% 38 275 0510 61.39
ZmDREB10  Zm00001d032077  Chr1:211750252-211750944 230 475 HMIBT. A 24 689 -0.503  64.87
ZMDREBI1  Zm00001d032295 Chrl:220776886-220777674 262 5.67 4% 28 167 —0.445 5889
ZMDREB12  Zm00001d033353  Chrl:260045773-260047029 418 5.00 4ufEA% 44 437 0422 5371
ZmDREB13  Zm00001d002079  Chr2:5505054-5505812 252 9.63 LS. AMifER 27 243 -0.787  60.59
ZmDREB14  Zm00001d002618  Chr2:16960148-16960816 222 5.34 AL, AR 24031 -0.555  60.19
ZMDREB15  Zm00001d002620  Chr2:16974028-16974666 212 711 HMERT. A 22 205 -0.719 61.26
ZmDREB16  Zm00001d002744  Chr2:21315391-21316053 220 557 4% 22889 0472 65.08
ZmDREB17  Zm00001d002747  Chr2:21380521-21381279 252 479 A% 26 853 —0.447 5822
ZmDREB18  Zm00001d002867  Chr2:25029642-25031000 452 8.99 A% 48 127 -0.714  69.88
ZmDREB19  Zm00001d006169  Chr2:200397718-200398512 264 5.28 AT, AifER 27 628 -0.373  70.03
ZmDREB20  Zm00001d006170  Chr2:200403153-200403895 230 5.65 LS. AR 24 841 -0.434 7099
ZmDREB21  Zm00001d006653 Chr2:213547650-213548585 311 8.16 LT, AR 33506 -0.386 57.05
ZmDREB22  Zm00001d039424  Chr3:3934183-3934776 197 1171 4AffJS . AfER 21744 -0.902 7451
ZmDREB23  Zm00001d041981 Chr3:146542859-146543596 245 6.29 ANALST. AfER% 26 300 -0.476  55.74
ZmDREB24  Zm00001d042593 Chr3:173057147-173057683 178 9.71 ANALST. AfER% 18 669 -0.456  53.98
ZmDREB25  Zm00001d043409  Chr3:199002822-199003199 125 10.40 4% 13938 -0.198  40.57
ZmDREB26  Zm00001d048991  Chr4:11781874-11782518 214 465 A% 23087 0279 37.72
ZmDREB27  Zm00001d049889  Chr4:50775492-50776550 352 770 #HfA% 37881 -0.581 62.83
ZmDREB28  Zm00001d050787  Chr4:122810261-122810842 193 4.99 NMIBT. M 20 659 -0.607 54.08
ZmDREB29  Zm00001d051239  Chr4:149655139-149656476 445 9.31 4% 47 986 —0.639  64.24
ZmDREB30  Zm00001d051350  Chr4:155610012-155610749 245 511 4k, AN 26 364 -0.542 58.44
ZmDREB31  Zm00001d051451 Chr4:159111690-159112469 259 5.89 LS. AMifER 27019 -0.569  65.36
ZmDREB32  Zm00001d051355 Chr4:155723238-155723924 228 5.34  #Hft% 23 694 -0.379 5541
ZmDREB33  Zm00001d052026 Chr4:176839153-176840184 154 6.90 A% 16 837 0441  43.70
ZmDREB34  Zm00001d052102  Chr4:179564558-179565262 234 5.55 45 24 662 -0.376 5151
ZmDREB35  Zm00001d052152  Chr4:181353441-181354229 262 4.63  AIMIBT. ARAEA% 26 970 -0.135  50.14
ZmDREB36  Zm00001d052229  Chr4:183995749-183996699 316 6.66 ANfA% 33955 0478  63.83
ZmDREB37  Zm00001d052732  Chr4:199279976-199280647 223 6.83 LS. AMifER 23530 -0.249  77.08
ZmDREB38  Zm00001d015759  Chr5:116972852-116973938 213 047 #Hft% 23355 -0.627 67.83
ZmDREB39  Zm00001d016260  Chr5:154200894-154201658 254 496 A% 26 432 0317 5242
ZmDREB40  Zm00001d016262  Chr5:154574992-154575720 242 5.72  ZUMIBT. AR 26 053 -0.406  47.00
ZmDREB41  Zm00001d016848 Chr5:178257482-178258778 193 8.93 ANffLIT. ANfER% 20976 —-0.497 4887
ZmDREB42  Zm00001d017366 Chr5:193684947-193686296 449 9.18 AT, AfER% 48 039 -0.522  66.93
ZmDREB43  Zm00001d017477  Chr5:197146884-197147717 277 5.45 4% 28 835 -0.349 5893
ZmDREB44  Zm00001d017478  Chr5:197222832-197223605 257 496 M. AMERX 27318 0433 5437
ZmDREB45  Zm00001d017480  Chr5:197251323-197252003 228 5.35 #ifft% 23649 -0.399 58.64
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ZmDREB46  Zm00001d017591  Chr5:200872270-200873106 278 5.83 iR, A 28 693 0540 7234
ZmDREB47  Zm00001d017592  Chr5:201022603-201023298 231 485  AAfST. AfERX 24603 -0.599  55.46
ZmDREB48  Zm00001d018081 Chr5:213912954-213913979 341 6.17  AfERT. ANMEIEX 36 569 -0.589  79.05
ZmDREB49  Zm00001d018191 Chr5:216112775-216113527 250 465  AffTE. AfERX 25392 —-0.079 4841
ZmDREB50  Zm00001d018288  Chr5:217999756-218005468 238 6.21  HMEIT. HHMIA% 25414 -0.488  40.06
ZmDREB51  Zm00001d035835  Chr6:54257239-54258228 173 6.42 4K 18 802 -0.206  39.26
ZmDREB52  Zm00001d036003  Chr6:65322473-65323171 232 465  AffT. AfERZ 24432 -0.436  50.29
ZmDREB53 ~ Zm00001d036298  Chr6:82562696-82563229 177 9.42 LRI, ANMIEX 18 562 -0.518 54.66
ZmDREB54  Zm00001d036889  Chr6:105660981-105662401 230 9.83 4% 23824 -0.297 6493
ZmDREBS55  Zm00001d037165 Chr6:114596733-1145974452 239 461  AMfTT. AfERX 24 446 -0.202 56.38
ZmDREB56  Zm00001d038001  Chr6:144781755-144782501 248 7.99 4K 26798 -0.687 6193
ZmDREB57  Zm00001d038216  Chr6:151806188-151806748 186 9.45  HNERT. HHMIA% 19173 -0.142 7098
ZmDREB58  Zm00001d038446  Chr6: 157407857-157411040 279 6.88 AL, A% 30712 -0.399 47.35
ZmDREB59  Zm00001d039077  Chr6:169626430-169627293 287 9.46  AfERT. ANMIEX 31115 —0.443  58.56
ZmMDREB60  Zm00001d019116  Chr7:17758679-17759647 322 9.35 4RI, ANMIEX 34 366 -0.650  59.23
ZmDREB61  Zm00001d020267  Chr7:103377384-103378274 296 7.05 4k 31450 -0.448  60.33
ZmDREB62  Zm00001d021205 Chr7:146027044-146027784 246 6.52 HMEIT. HHMIAE 25948 -0.313  67.57
ZmDREB63  Zm00001d021207  Chr7:146034693-146035409 238 5.03 4ERT. A 25345 -0.353  63.05
ZmDREB64 Zm00001d021208 Chr7:146038525-146039307 231 5.47  AfERT. AHMIEE 24 633 -0.274  68.88
ZmDREB65  Zm00001d021214  Chr7:146343053-146343709 218 9.85 4% 22 964 -0.346  47.77
ZmDREB66 ~ Zm00001d021892  Chr7:165528436-165529362 308 6.67 4% 33021 -0.562 54.56
ZmDREB67  Zm00001d008665 Chr8:16424145-16426175 261 518  #fERT. A 28 699 —-0.658  43.56
ZmDREB68  Zm00001d008872  Chr8:23393783-23394550 255 6.16 4k 26 091 -0.322 58.70
ZmDREB69  Zm00001d009622  Chr8:73601361-73602152 263 095 4% 28 486 0431 6290
ZmDREB70  Zm00001d010048  Chr8:96823511-96826858 248 430 A% 26 545 -0.529  39.26
ZmDREB71  Zm00001d044857  Chr9:5518177-5519226 349 6.30 4% 37128 -0.381 66.03
ZmDREB72  Zm00001d044950  Chr9:8102498-8103283 261 4.89  AAfST. ANfER 26 384 -0.122  56.88
ZmDREB73  Zm00001d045120  Chr9:13432181-13432923 169 591 4k 18025 -0.312 5164
ZmDREB74  Zm00001d045204  Chr9:15996069-15996644 191 10.01  HMERT. HHMIAE 19 587 0444 4114
ZmDREB75  Zm00001d046292  Chr9:78537231-78537959 242 493 4K 25626 -0.147  49.36
ZmDREB76 ~ Zm00001d046501  Chr9:92852327-92853497 230 9.10 4% 23076 -0.374  69.99
ZmDREB77  Zm00001d047860 Chr9:143638759-143639535 258 513  4ifERT. ANMEX 26 660 -0.486  46.44
ZmDREB78  Zm00001d048208  Chr9:152517945-152518838 297 7.76 A% 31698 -0.298  61.63
ZmDREB79  Zm00001d048296  Chr9:154056208-154057131 307 5.65 4% 32716 -0.387  40.37
ZmDREB80  Zm00001d048297  Chr9:154094049-154095017 322 6.89 4t 34301 -0.274  46.76
ZmDREB81  Zm00001d025477  Chr10:120040997-120041623 208 531 4k 22 656 -0.329 57.19
ZmDREB82  Zm00001d025910  Chr10:133559160-133560374 404 9.14 4% 43075 -0.758  65.46
ZmDREB83  Zm00001d026182 Chr10:140513369-140513983 204 523 4% 21557 0495 6358
ZmDREB84  Zm00001d026184  Chr10:140529822-140530718 298 517 4% 31223 -0.580 70.12
ZmDREB85  Zm00001d026447  Chrl0:145983350-145983982 210 9.71  HMERT. AHMIX 23 046 -0.720  64.32
ZmDREB86  Zm00001d026486 Chr10:146894287-146895167 172 6.20 4K 18 380 0572  48.89
ZMDREB87  Zm00001d000179 Chr9: 120795086-120795319 281 491  ZHfER% 29 347 -0.464  66.65
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Fig.1 Chromosomal localization of DREB family genes in maize
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Table 2 DREB family gene ID number of Arabidopsis thaliana

I EH D5 A B 1D 5 A B 1D 5
Al-1 AT1G63030 A2-6 AT2G40350 A5-5 AT1G21910
Al-2 AT1G12610 A2-7 AT1G75490 A5-6 AT5G21960
Al1-3 AT4G25480 A3 AT2G40220 AS-7 AT1G74930
Al-4 AT5G51990 Ad-1 AT2G35700 A5-8 AT1G19210
Al-5 AT4G25490 A4-2 AT4G16750 A6-1 AT4G13620
Al-6 AT4G25470 A4-3 AT1G77200 A6-2 AT1G64380
A2-1 AT3G57600 Ad-4 AT1G01250 AG-3 AT1G36060
A2-2 AT5G05410 A5-1 AT1G22810 A6-4 AT4G39780
A2-3 AT3G11020 A5-2 AT1G71520 A6-5 AT5G65130
A2-4 AT2G38340 A5-3 AT1G77640 A6-6 AT2G22200
A2-5 AT2G40340 AS-4 AT1G44830 A6-7 AT1G78080
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Fig.2 Phylogenetic tree of DREB family in maize
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Fig.3 The gene structure and conserved motifs of DREB family in maize
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Fig.4 Analysis of partial cis acting elements of DREB family promoter sequence in maize
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Fig.5 Species collinearity analysis result of DREB family between maize and sorghum
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Fig.6 Expression patterns of DREB family under different stress treatments
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