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Figure 1 Structurally annotated calibration map of the representative R. soongarica AP2/ERF genes
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Figure 2 Phylogenetic tree of the AP2/ERF gene family in R. soongarica
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Figure 3 Genetic relationship of R. soongarica AP2/ERF family, conserved structural domains,
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Figure 4 Analysis of gene duplication events and selection pressures in the R. soongarica AP2IERF
gene family

(A) Gene duplication events of the R. soongarica AP2/ERF gene family (green line indicates dispersed
duplication of AP2/ERF genes, blue line indicates genome-wide duplication, red line indicates
transposable duplication, and yellow line indicates tandem duplication); (B) Violin plots of Ka/Ks and Ks
values for the R. soongarical AP2/ERF gene family. In the figure, * indicates P<0.05, ** indicates P<0.01,
*** indicates P<0.001, and ns indicates P20.05 (no statistical significance); (C) Bar chart of gene

duplication events of the R. soongarica AP2/ERF family.

CK 5200 5400 CK 5200 S400

STRG23363.4.p1 _,

A — i Chr04GO19320.1 B MSTRG.13085.1.p1 STRG.30985.1.p1
— — i ChI09G002310. 1 . By N° Pl 1s 50 0
— E— O mmChr03GO04560 1

mmChOBG006530.1 a0
I I STRG.19479.1.p1 0.80 La ! =
— — STRG.19485.1 p1 F1o a0
— E—rmChr01G001920.1 z & B
mmChr1 1G006630.1 060 £ 4 g ik F20
— — 0552 1 p1 & -
— E— rmChr10G003100.1 Fos
30181401 040 24 L1o
0.1 101
0.1
0.20 o~ -0.0 0 -0

_ MSTRG.9293.1.p1

FPKM
H
T
T
™

CK 8200 5400 5200 8400

STRG.23973.1.p1

. gmmChr05G015740.1 &

GPCR
FPKM

gmmChr(JGGU1825U‘ 1

I o mmChr05G009260.1

I gmmChrOd-GDmd-Ell 1
TRG.23363.1.p1

PG ahilil

$200  S400

I S S gmmChr05G011680 1 154 MSTRG.3926.1.p1 .
I I R i Chr02G011560 6

I I guChbaC012490 1
TRG.12438,1.p1

B FPKM

TRG, 19021 1.p1
gmmChrO3G004290 1 ck  s200 S400 — gPCR

ey
EEEEEEETE]
33 D03 403
DOORNHAOG
T TowT 0T
et
faTalapi=tatisidn)
[=t=1=l =} Sa=]
883-=88;2
E3 G
e =}
Ne &o 8
[=1=1 o= o
FPKM
e o 3
T 1 T
e & 2 20w
s o & @ &
qPCR

Bl 5 ZLi AP2IERF PR 5 AR Ehia  fRRIAAE A
(A) 21 AP2IERF ZJRUAAEA RV EE B IE T (RIS, (B) #R7r AP2/ERF EPTE A T qRT-

PCR ZiiE &5 5%

Figure 5 Expression pattern of the R. soongarica AP2/ERF gene family under salt stress
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(A) Expression profiles of the R. soongarica AP2/ERF family members under different concentrations of

salt stress; (B) gRT-PCR validation results of some AP2/ERF genes under salt stress
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Genome-wide Identification of the AP2/ERF Gene Family and
Its Expression Patterns under Salt Stress in the Desert Plant

Reaumuria soongorica



Mengxuan Zhu, Yuan Liu, Haoyu Zhao, Zhenyun Sun, Wei Gong, Zhenhua Dang’

Ministry of Education Key Laboratory of Ecology and Resource Use of the Mongolian Plateau, Inner

Mongolia Key Laboratory of Grassland Ecology, School of Ecology and Environment, Inner Mongolia
University, Hohhot 010021, China

INTRODUCTION: Reaumuria soongorica, a perennial small shrub, is widely distributed in
arid desert regions of northwestern China. It exhibits exceptional drought and salt
tolerance, making it an ideal model for studying molecular mechanisms of plant stress
resistance.

RATIONALE: We used the R. soongorica genome as a reference to identify members of
the AP2/ERF gene family in this species, and analyzed their phylogeny, gene structure,
conserved motifs, cis-acting elements, gene duplication events, as well as the expression
patterns of these family members under salt stress.

RESULTS: Seventy AP2/ERF genes were identified from the R. soongorica genome.
Phylogenetic analysis classified these genes into four subfamilies: AP2, ERF, DREB, and
RAV. Cis-acting element analysis revealed multiple regulatory elements associated with
light responsiveness, stress adaptation, growth regulation, and hormone signaling in the
promoter regions of R. soongorica AP2/ERF genes. These genes exhibited an uneven
distribution across all 11 chromosomes of the R. soongorica genome, with 63 genes (90%
of the total) originating from gene duplication events. Evolutionary analysis suggested that
whole-genome duplication (WGD) and dispersed duplication were the primary drivers of
family expansion. Under salt stress, AP2/ERF genes showed divergent expression
patterns in R. soongorica seedlings, with six genes displaying significant differential
expression (Jlog2FC| = 1, p < 0.05), implicating their potential roles in salt stress response.
CONCLUSION: This study identified and characterized the AP2/ERF gene family in R.
soongorica at the genomic level, thereby establishing a foundation for elucidating its

functional roles in this species' adaptation to arid and saline environments.
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Phylogenetic tree of the AP2/ERF gene family in R. soongorica.
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