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Analysis of cis-regulatory element distribution in gene promoters of
Gossypium raimondii and Arabidopsis thaliana
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Abstract: Cotton genomic studies have boomed since the release of Gossypium raimondii draft genome. In this study,
cis-regulatory element (CRE) in 1 kb length sequence upstream 5’ UTR of annotated genes were selected and scanned in the
Arabidopsis thaliana (At) and Gossypium raimondii (Gr) genomes, based on the database of PLACE (Plant cis-acting
Regulatory DNA Elements). According to the definition of this study, 44 (12.3%) and 57 (15.5%) CREs presented
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“peak-like” distribution in the 1 kb selected sequences of both genomes, respectively. Thirty-four of them were peak-like

distributed in both genomes, which could be further categorized into 4 types based on their core sequences. The coincidence

of TATABOX peak position and their actual position (~ =30 bp) indicated that the position of a common CRE was conser-

vative in different genes, which suggested that the peak position of these CREs was their possible actual position of tran-

scription factors. The position of a common CRE was also different between the two genomes due to stronger length varia-

tion of 5" UTR in Gr than At. Furthermore, most of the peak-like CREs were located in the region of —110 bp~0 bp, which

suggested that concentrated distribution might be conductive to the interaction of transcription factors , and then regulate the

gene expression in downstream.

Keywords: Gossypium raimondii; genome-wide; cis-regulatory element (CRE)
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TATABOX4 TATATAA =7/-7 857/414 —4/-5 12183/19998 12.25/6.21
TATABOX2 TATAAAT -7/-6 849/464 —4/-5 10753/21349 13.38/6.4
SORLREP3AT TGTATATAT -8/—-6 99/48 —-4/-4 1402/1330 8.58/7.72
TATABOX1 CTATAAATAC -7/-6 97/25 —-4/-4 223/181 63.14/27.48
3 CTE%£%CRE
CRE CRE !
CRE P
NODCON2GM CTCTT —-6/-6 925/459 -2/-2 39447/30095 8.86/6.27
PYRIMIDINEBOXOSRAMY1A  CCTTTT —6/-6 214/291 —4/-2 12426/16497 6.29/7.02
CTRMCAMV35S TCTCTCTCT —6/—6 318/88 -2/-3 3888/1566 27.25/19.72
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ACGTATERDI1 ACGT —10/-11 893/642 -7/-9 54106/43205 7.76/6.65
ABRELATERD1 ACGTG -10/-11 316/248 -9/-7 13729/12902 9.74/7.6
ABRERATCAL MACGYGB -10/-10 232/175 =7/-7 8208/7227 11.2/9.02
CACGTGMOTIF CACGTG -10/-11 179/123 =7/-9 4983/4452 12.88/10.24
ACGTABREMOTIFA20SEM ACGTGKC —10/-10 114/72 -8/-9 2654/2406 15.51/9.47
GADOWNAT ACGTGTC -11/-10 63/37 -9/-7 1451/1170 13.48/9.17
IRO20S CACGTGG —10/-10 47/41 -6/-9 1287/1165 11.65/8.74
BOXIIPCCHS ACGTGGC -10/-10 57/40 -6/-9 1203/1236 15.2/8.11
ABREATCONSENSUS YACGTGGC -10/-10 33/28 -10/-9 713/680 14.32/8.74
LRENPCABE ACGTGGCA -10/-10 32/23 -6/-9 585/750 16.54/6.43
ABREOSRAB21 ACGTSSSC —13/-10 17/18 -9/-6 536/536 6.41/7.03
EMBPITAEM CACGTGGC -11/-10 24/21 -8/-9 520/410 13.07/10.82
ABREZMRAB28 CCACGTGG —10/-10 20/15 -7/-10 444/415 12.61/8.41
HEXAT TGACGTGG -10/-22 20/21 -6/-22 413/824 13.46/6.29
ABREATRD22 RYACGTGGYR —12/-11 14/15 -10/-9 325/313 9.94/7.35
ABREMOTIFAOSOSEM TACGTGTC -11/-12 11/10 —11/-10 222/229 10.6/6.69
ACGTABREMOTIFAOSOSEM TACGTGTC -11/-12 11/10 -11/-10 222/229 10.6/6.69
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5'UTR , 5'UTR
%6 REFAPEIERSHH CRE
/
CRE CRE
CRE P
POLASIG1 AATAAA -10/-16 748/1150 —4/-5 44002/89994 6.81/5.88
INRNTPSADB YTCANTYY —6/-46 549/445 -2/-2 25521/33777 6.68/5.04
CCAATBOX1 CCAAT -9/-6 425/469 —6/-3 29147/34239 6.34/5.84
DPBFCOREDCDC3 ACACNNG -10/-12 225/155 —-8/-12 14311/11327 6.19/4.83
POLASIG2 AATTAAA -15/-16 228/515 -14/-16 13797/39504 6.23/5.91
SORLIPIAT GCCAC -9/-11 156/139 —6/-11 9045/9673 6.5/5.61
LTRECOREATCORI15 CCGAC -9/-10 120/100 -8/-7 6494/6088 6.81/5.23
TATAPVTRNALEU TTTATATA —8/-38 194/146 —4/-5 4437/9578 6.6/4.8
UP2ATMSD AAACCCTA —-6/-6 114/32 -3/-3 2030/1819 14.47/5.32
TGACGTVMAMY TGACGT -10/-25 77/50 —-8/-8 3302/3072 7.93/5.01
HEXMOTIFTAH3H4 ACGTCA -10/-10 94/60 —6/-7 3544/3214 8.44/5.55
WUSATAg TTAATGG -11/-20 63/61 -9/-19 2574/3883 6.72/5.22
ACGTCBOX GACGTC -9/-11 64/24 —6/-8 1927/978 8.54/5.83
TELOBOXATEEF1AA1 AAACCCTAA —6/-57 70/22 -3/-60 1184/1224 13.18/4.21
DRE2COREZMRAB17 ACCGAC -9/-12 49/31 -8/-10 2232/1925 6.33/4.41
MARABOX1 AATAAAYAAA —11/-6 59/76 —4/-5 2045/4312 7.12/5.89
BOXCPSASI1 CTCCCAC -6/-10 31/15 -2/-7 697/732 7.3/5.48
TCAIMOTIF TCATCTTCTT -6/-9 22/5 —4/-49 406/144 10.57/5.07
CDA1ATCAB2 CAAAACGC -6/-8 18/8 -2/-40 435/296 6.96/4.71
ANAERO4CONSENSUS GTTTHGCAA -99/-94 14/7 -99/-91 359/208 6.96/3.42
UPRMOTIFIAT CCACGTCA -9/-10 22/24 —6/-7 433/755 12.24/5.76
PALINDROMICCBOXGM  TGACGTCA -10/-11 18/6 —6/—43 341/161 8.57/5.88
ZDNAFORMINGATCABI1 ATACGTGT —11/-18 10/7 -11/-14 329/280 6.62/4.36
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80 T — Gr 80 1
—
60 60 F
40 + 40
20 £ 20
0 g 4 ; ; ' 0 L L L L :
I O S T T S P
5 ACGTCBOX #1 TGACGTVMAMY BN ERERIEEFFHHLH
CRE , ,
, 5'UTR ,
L&D 5ryTR

U7 syTR



10 1235
s R , S'UTR
Fx7 FRERBPEIEIKRSHH CRE
/
CRE CRE
CRE P
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E2FCONSENSUS WTTSSCSS -10/-6 80/122 —-6/-2 4157/4533 5.77/7.08
MYBPZM CCWACC -9/-8 83/147 -47/-7 5409/7333 5.45/6.65
BOXLCOREDCPAL ACCWWCC —6/-10 75/76 -2/-8 3847/3998 5.7/6.32
PALBOXAPC CCGTCC -16/-6 28/27 —12/-2 1157/1062 5.69/6.51
ACGTOSGLUBI GTACGTG -52/-13 12/11 -6/-13 536/372 3.62/6.22
E2FANTRNR TTTCCCGC -10/-6 9/9 -6/-3 347/145 4.9/10.27
E2F10SPCNA GCGGGAAA -83/-9 7/5 -89/-9 281/117 4.15/7.62
CACGCAATGMGH3 CACGCAAT -19/-10 5/7 -99/-10 128/114 4.98/7.32
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