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PagGA2oxs Gene Family Identification and Salt Stress Response Analysis
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Abstract GA2o0x family of enzymes plays pivotal roles in plant growth and development, as well as in the
response to abiotic stress. This study aims to systematically identify the members of the GA20x family in poplar
and analyze their expression patterns. Based on the previously published 84K poplar genome data, 33 GA20x genes
were identified in 84K poplar using bioinformatics methods. A systematic analysis of the gene family members was
further conducted, including chromosomal localization, gene structure, physicochemical properties, cis-acting ele-
ments, collinearity relationships, expression patterns and protein-protein interaction networks. The results indicate

that PagGA2oxs gene members can be organized into two subfamilies with similar gene structures and conserved
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domains. Analysis of the cis-acting elements in the promoter regions revealed that these genes are enriched in cis-
acting elements associated with stress and hormone responses, as well as plant growth and development. Collinear-
ity analysis indicated 19 collinear events between 84K poplar and Arabidopsis, suggesting clues for understanding
the evolution of the GA2ox gene family. Furtherly, expression pattern analysis highlighted higher expression levels
of this gene family in roots, stems and internodes. Additionally, PagGA20x6, PagGA20x10, PagGA20x14, Pag-
GA20x15, PagGA20x25, PagGA20x26, PagGA20x32 were found to be involved in responding to salt stress and in-
teracting with DELLA proteins. These findings provide valuable insights into understanding the function of GA20x

genes in woody plants and deciphering salt tolerance mechanisms and also offer potential candidate genes for the

development of salt-tolerant tree varieties.
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#1 RT-qPCREFASI4F5
Table 1 Primer sequences for RT-qPCR

e~k 1E[(5'—3") RIA1(3'—>5")

Gene ID Forward (5'—3") Reverse (3'—5")

Actin CTC CAT CAT GAAATG CGA TG TTG GGG CTA GTG CTG AGATT
PagGA20x6-RT GTT TTT GGC GAC AAC CCG G TCG CTG AGA GAG ATT TGC AG

PagGA20x10-RT
PagGA20ox14-RT
PagGA20x15-RT
PagGA20x25-RT
PagGA20x26-RT
PagGA20x29-RT
PagGA20x32-RT

CCT CCTTAA CAC CAACCCTC
AGC TAT TTG CCG TGA GCA GT
GTT GGG TAG AAT ACCTTC TCC
GGG GGTTCTTTCAAG TTG TG
TGA GGC AGA TAT CAT GGT CAG

TCT GAG AAA GAAAAA GCAGGCC
GGC AAC TGT TGTAGC AAATTG

CCATCG GCCATC ATT TCAAG
GCC TTAAGC AGT TGT CAT GGT
CAC TCT TAT CAT CCC TCAACA GC
AGG CGG GTATCG GTT CAT TC
GCCTAAAAA CAGAGT CACTCT G
TAA CAA GTG CTT GAC AGG CAG
CCAATTTCT CAG CAGTTG CTG

%2 RT-qPCRRF{FFH
Table 2 Reaction system of RT-qPCR verification

5 e
Reaction system Volume
cDNA 1.0 uL
TB Green Premix Ex Taq™ II (Tli RNaseH Plus) 5.0 uL
ROX Reference Dye II 0.2 pL
Forward primer 0.4 uL
Reverse primer 0.4 uL
RNase-free ddH,O 3.0 uL
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Fig.1 Localization of the PagGA20xs gene on the chromosome
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Table 3 Cis-acting elements analysis of GA20xs gene promoter in 84K poplar

T T 1
10000 12000 14 000

L HAATR R A pwERili Juff M

Locus name Number Sequence Function of elements Type of elements
ABR 19 ACGTG cis-acting element involved in the abscisic acid responsiveness Hormones responsive
P-box 16 CCTTITG Gibberellin-responsive element

TATC-box 14 TAT CCCA cis-acting element involved in gibberellin-responsiveness

TGACG-motif 2 TGA CG cis-acting regulatory element involved in the MeJA-responsiveness

TGA-element 2 AAC GAC Auxin-responsive element

Box 4 28 ATT AAT involved in light responsiveness Light responsive
GT1-motif 28 GGTTAAT Light responsive element

ACE 3 GACACGTAT G  cis-acting element involved in light responsiveness

G-Box 1 CACGTT cis-acting regulatory element involved in light responsiveness

TC-rich repeats 21 ATTCTCTAAC  cis-acting element involved in defense and stress responsiveness Growth regulation
LTR 16 CCG AAA cis-acting element involved in low-temperature responsiveness

ARE 27 AAA CCA Essential for the anaerobic induction

Circadian 7 CAAAGATAT C Involved in circadian control

MBS 11 CAACTG MYB binding site involved in drought-inducibility

DRE 1 TAC CGA CAT cis-acting element involved in dehydration, low-temp, salt stresses

TATA-box 33 TTTAAAAA Core promoter element around -30 of transcription start Core promoter
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