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Cloning and Abiotic Expression Analysis of GmPHD3 Gene in Soybean
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Abstract; In order to investigate the regulatory role of soybean PHD-finger transcription factor family coding gene GmPHD3 in
resisting high temperature and humidity abiotic stress in seed degradation in southern China, we isolated the full-length
GmPHD3 gene and conduct bioinformatics analysis, subcellular localization and transcriptional activation analysis. We used
leaves and ¢DNAs of pre-harvest seed deterioration resistance varieties Xiangdou 3 and deterioration varieties Ningzhen 1 as
materials to perform the tissue expression pattern analysis and expression pattern analysis under high temperature and humidity
stress with RT-PCR. The results of bioinformatics analysis showed that the length of CDS sequence was 738 bp, encoding 246
amino acids, containing two domains of Alfin and PHD-finger. The results of the phylogenetic tree indicated that the genetic
distance of this gene was close to that of pigeon pea ALFIN-Like 3-like (XM_020363358. 1). Subcellular localization results
showed that the protein was expressed in the nucleus. Transcription activation test results showed that the gene had
transcription activation activity in the full length, the activation domain was the N-terminal Alfin domain, and the C-terminal
PHD-finger domain had no transcription activation activity. Analysis of tissue expression patterns revealed that the gene was
mainly expressed at maturity and there was a difference between the two varieties. Analysis of the expression pattern under
stress showed that the relative expression of the gene gradually increased with the extension of stress time. The research results
lay a theoretical foundation for further elucidating the research on the regulation mechanism under high temperature and
humidity stress.
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Table 1 Sequences of primers used intranscriptional activation test

ElE/ B

Primer name

FIWFEI(5'-3")

Primers sequence(5'-3")

i I IX 1]

Segment interval

full-F ATGGCCATGGAGGCCGAATTCATGGAGGCGCTAAGTCGCT

E SRS
full-R CCGCTGCAGGTCGACGGATCCGCGAGCTCTCTTGTTACTG (1 ~246 aa)
Alfin-F ATGGCCATGGAGGCCGAATTCTCCGTGGAAGACGTATTCG

Alfin 2544358,
Alfin-R CCGCTGCAGGTCGACGGATCCTGCTGTAACAACTTCAAAT (1 ~140 aa)
Unknow-F ATGGCCATGGAGGCCGAATTCGCAAAGAAACAAGTTAAAG
KATREI
Unknow-R CCGCTGCAGGTCGACGGATCCATGCCCCACACAAGGTATC (141 ~ 191 aa)

Alfin + unknow-F

Alfin + unknow-R

PHD-F

PHD-R

Unknow + PHD-F

Unknow + PHD-R

ATGGCCATGGAGGCCGAATTCTCCGTGGAAGACGTATTCG

CCGCTGCAGGTCGACGGATCCATGCCCCACACAAGGTATC

ATGGCCATGGAGGCCGAATTCCATGTAGTGAGAATTATGG

CCGCTGCAGGTCGACGGATCCGCGAGCTCTCTTGTTACTG

ATGGCCATGGAGGCCGAATTCGCAAAGAAACAAGTTAAAG

CCGCTGCAGGTCGACGGATCCGCGAGCTCTCTTGTTACTG

Alfin Z5F3e; + ThE R A
(1 ~191 aa)

PHD 443
(192 ~246 aa)

IeEAR NI + PHD G544 15}
(141 ~246 aa)
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Actin-R; 5'-CCAGACTCATCATATTCACCTTTAG-3';
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Fig. 1 PCR amplified product
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La: Lupinus angustifolius; Pa: Prosopis alba; Mt; Medicago truncatula; Ah: Arachis hypogaea;
Ad: Arachis duranensis; Gm: Glycine max; Gs: Glycine soja; Ce: Cajanus cajan; Ap: Abrus precatorius;
Ca: Cicer arietinum; Vr: Vigna radiata; Va: Vigna angularis; Vu: Vigna unguiculata.
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Fig. 2 The phylogenetic tree of PHD-finger family with various organisms
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Fig. 3 Schematic representation of the structure of

protein coded by GmPHD3
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Fig. 4 Multiple alignment of the GmPHD3 amino acid sequences and other plants

2.2 GmPHD3 = 8 #YF 485 7E i

GmPHD3 N T4l N, I 5 4% Marker
HH mCherry F4, 16 B 18 7 T 40 LA 1 A
AMAZN (I8 S F6) o K GmPHD3 Gty ) & fii
THMZN
2.3 HRHEERESHT

P 5 57 TG 45 R R 4 & pGBKT7-full/
pGBKT7 .pGBKT7-Alfin + unknow/pGBKT7 \pCBKT7—
Alfin/pGBKT7 1 W& 7] £F SD/-Trp/-His [ 5l 1%
Fedk FAEK HEH G A RETE BB i”i*%‘%ﬁj:ik
(7). 2B GmPHD3 4 A7 e SUs i 1, e 5%
HyG N N i Alfin 254938, C ¥ PHD-finger 2% #4) 45
T A W

bp

2000

1

M:2 000 bp Marker; 1.

000
750

500
250
100

246
248
250
250
248

M 1

pA7:GmPHD3

M: 2 000 bp marker; 1: Vector pA7::
5 T#ERaREfr#ifk pA7:: GmPHD3 HEE Y56 IE
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Fig. 6 Subcellular localization of GmPHD3 protein
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Fig. 7 Analysis of transactivation activity of GmPHD3
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Relative expression
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L ARRHBRLE P <0. 01 ACPAFERN .35 25 5

** . There was extremely difference between treatments at P <0. 01 level.
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Fig. 8 The relative expression of GmPHD3 gene in different soybean organs of the two cultivars
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A :Xiangdou 3; B: Ningzhen 1; Control; No treatment control; HT: High temperature treatment control; HH: High

humidity treatment control; HTH: High temperature and humidity treatment; * . There was significant difference between

treatments at P <0. 05 level; ** ; There was extremely significant difference between treatments at P <0. 01 level.
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Fig. 9 The relative expression of GmPHD3 gene in mature seeds of the two soybean

varieties under different high temperature and high humidity treatment
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