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Element Species Number (Percentage) of Elements in
(1D of CARE) Promoters of NAC Genes
Arabidopsis Aeluropus
thaliana littoralis
Core promoter/enhancer element 113(100.0%* 0
(AT-TATA-box, CAAT-box, TATA, TATA-box) (100.0%") 38(100.0%)
Water response o o
(AT-rich element, MYB) 87(77.00%) 37(97.37%)
Drought response
(ACTCATCCT sequence, as-1, DRE core, DRE1, MBS, MYB recognition  104(92.04%) 38(100.0%)
site, MYC)
Cold response 0 o
(LTR) 36(31.86%) 22(57.89%)
Heat, osmotic stress, low pH, nutrient starvation stresses response 40(35.40%) 37(97.37%)
(STRE)
Anoxic response 0 o
(ARE, GC-motif) 81(71.68%) 34(89.47%)
Cd response o o
(AP-1) 5(4.42%) 1(2.63%)
Defense response 0 0
(TC-rich repeats) 33(29.20%) 15(39.47%)
Wounding and pathogen response o 0
(box S, W box, WRE3, WUN-motif) 72(63.72%) 36(94.74%)
Light response
(3-AF1 binding site, AAAC-motif, ACE, AE-box, AT1-motif, ATC-motif,
ATCT-motif, Box 4, Box Il, CAG-motif, chs-CMA1a/2a, GA-motif, Gap- o o
box, GATA-motif, G-Box, GT1-motif, GTGGC-motif, I-box, LAMP- 113(100.0%) 38(100.0%)
element, MRE, Pc-CMA2a, 4cl-CMA2b, Spl, TCCC-motif, TCT-motif,
chs-Unit 1 m1)
Circadian response o o
(circadian) 7(6.19%) 6(15.79%)
ETH response o o
(ERE) 46(40.71%) 10(26.32%)
ABA response 0 N
(ABRE, ABRE2, ABRE3a, ABRE4, AT-ABRE, CARE) 78(69.03%) 34(89.47%)
GA response 0 0
(GARE-motif, P-box, TATC-box, CARE) 31(27.43%) 25(65.79%)
JA response o o
(CGTCA-motif, TGACG-motif, JERE) 65(57.52%) 35(92.11%)
SA response 0 0
(SARE, TCA-element) 38(33.63%) 34(89.47%)
Auxin response 43(38.05%) 21(55.26%)

(TGA-element, TGA-box, AuxRR-core)

Cell cycle and cell proliferation response
(CCGTCC motif, dOCT, E2Fh, MSA-like, Myb-binding site, NON, OCT, 62(54.87%) 34(89.47%)
re2f-1, HD-Zip 1, O2-site, MBSI)

Tissue specific/preferential expressed

0, 0,
(AC-I, AC-Il, CAT-box, GCN4_motif, RY-element, Unnamed_1) 36(31.86%) 26(68.42%)

No functional description

(AAGAA-motif, CCAAT-box, A-box, Unnamed__1, 2, 4, 6, 8, 10, 12, 14,

16, MYB-like sequence, TCA, F-box, CTAG-motif, 3-AF3 binding site, 113 (100.0%) 38(100.0%)
Box 11, plant_AP-2-like, E2F, HD-Zip 3, Box Il —like sequence, AT-rich

sequence, GC-repeat, Y-box)
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Abstract

NAC (NAM, ATAF1/2, and CUC2) proteins are the plant-specific transcription factors
(TFs) that play roles in diverse developmental processes and stress responses. In the
present study, a total of 68 NAC genes were identified in Aeluropus littoralis, a salt
secreting halophytic grass, belongs to family Poaceae. By analysis of cis regulatory
elements of AINAC genes promoter, many cis-acting regulatory elements related to
growth and development, phytohormone and stresses defense were found in the
promoter of AINAC genes. These hormone-responsive elements, include P-box, TCA
element, CGTCA-motif and TGACG-motif, TGA-element, ERE and ABRE, which
were associated with gibberellic acid, salicylic acid, jasmonic acid, Auxin, ethylene and
abscisic acid response, respectively. For stress responsive elements, TC-rich repeats,
ARE, MBS, LTR; and W box, can be noted which are related to defense and stress,
anaerobic induction, drought inducibility, low-temperature inducibility, and wound
stress, respectively. The different types of cis regulatory elements in the promoter of
AINAC genes and the variability in transcription factors associated with these
regulatory elements indicates the important role of these genes in plant development
and defense against stress. By analyzing AINAC32 candidate gene expression using RT-
gPCR it was revealed that AINAC32 was up-regulated under salt, drought and ABA
phytohormone stresses in leaf, stem and root tissues, implying its role in multiple
abiotic stresses tolerance. These findings provided valuable information for further
research on the functions and applications of AINACs in A. littoralis growth and
adaptation to stress.

Key words: Aeluropus littoralis, Gene expression pattern, Gene family, Halophyte,
Transcription factor
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