FEMs AL A4 2020, 21 (1): 121-129, 138
Journal of Plant Genetic Resources DOl 10.13430/j.cnki.jpgr.20190507002

R EHBRENRN S BB N 7B

JEXF A H,EER, OF,RWAR
(R ELAMRFF BV EDIRI A BT 1A% A3 R R TR -5 L DR e L R 8 T KRk 2 TR /
A AL IR A 2 E A S A, b 5T 100081 )

BE:FLARIAEZHARK A AFOARL T AR TN, L5 a8 EFH S REBKIMAX, AR 2 H
LR IFAAEL, KFRMAKRE EMS REKE T HiL3] A NELLFFFORENAR, 572 EE L% T4 ddspl, £
H AR TR ddsp2, L3 FH R LR ddsp3 £ 7 42 R LR ddspd, 1246 WAL 4 R R X R TR P 89
RESHEFHAALT AL LN, AN RLRGFERD TEEFLAATNRGAL. RRT 04 TRERZFL
REMAGERAR, 57 2AL BRI FE 2R FAIEHIAR GLL, GL2, GL3 f= TCLL, &5 4 W 44 i A4z 99 A B RBR1,
SIM, KAK 7= SPY A B % k5 4 M B4\ (£ 3 4z 49 L B CPR5 A= RHL, i@ it qRT-PCR 247 7 X 10 MR B £ 4 A H LR Bk Ao
FARPHRATN, SRAW, BHNEELFTREGARRT GLL A= GL2 4 5 £ K %4k ddsp2 F= ddspd + 2 F TR &
RZI RN EL L FREOARNYEEZ LARARE T, A5ZALH A AEGAR P, BT RBRLAFREARE
R ddspl 2 LA RAZ N, SIM,KAK #= SPY £iX 4 AR ER P F A K-FHEEI G, AL AL b ERAEG AR
CPR5 #= RHL £ 4 AN R B4R P o0 R A T R E I, A RBE T H LA XK B R E AT, At —F Idkiz b K 2 5
LR F 0GR BB G A AL A S X 2 T ARl

KER: K2 a2, RTAR KA

Identification of Soybean Pubescence Mutants and
Expression Analysis of Related Genes

TANG Jun-yong, YANG Jing, HONG Hui-long, GUO Yong, QIU Li-juan
( Institute of Crop Sciences, Chinese Academy of Agricultural Sciences/The National Key Facility for Crop Gene Resources and
Genetic Improvement/Key Laboratory of Soybean Biology ( Beijing ), Ministry of Agriculture, Beijing 100081 )

Abstract: Pubescence is an important morphological trait in soybean, which plays an important role in
growth and development, and which is correlated to many agronomic traits such as 100-seed weight, and deserves
investigation. In this study, four soybean mutants with developmental defect in pubescence were selected from
EMS mutant library: the mutant ddspl with short pubescence, the glabrous mutant ddsp2, the mutant ddsp3
with partially shrunken pubescence, and the mutant ddsp4 with fully shrunken pubescence. Scanning electron
microscope images showed that the length and morphology of pubescence were significantly altered in these
mutants. In addition, the seed size and 100-seed weight were all significantly different from the wild type. Ten
soybean orthologous genes, including GL1, GL2, GL3 and TCL1 which act on the initiation of pubescence
development, RBR1, SIM, KAK and SPY which participate in negative regulation of endoreduplication, and
CPR5 and RHL which participate in positive regulation of endoreduplication, were selected for expression
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analysis in those four mutants and the wild type by gRT-PCR. The results showed that the genes controlling
the initiation of pubescence development, except for GL1 and GL2 which significantly down-regulated the
expression in mutants ddsp2 and ddsp4, up-regulated the expression or had no significant effect. The gene
RBR1 significantly up-regulated the endoreduplication in mutant ddspl only, whereas the genes SIM, KAK
and SPY significantly down-regulated the endoreduplication in all the four mutants, and both the genes CPR5
and RHL significantly up-regulated the endoreduplication in all the four mutants. Through the expression
analysis of pubescence related genes in soybean, this research has laid a foundation for further searching for
the genes controlling the soybean pubescence development and understanding the regulation mechanisms of

these genes.
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Table 1 Primer sequences for qRT-PCR
B 44 FH S Em54(5'-3") S i) 514 (3'-5") P (bp)
Gene name Gene-ID Forward primer sequence Reverse primer sequence Amplified length
ACTIN Glyma.18G290800 CGGTGGTTCTATCTTGGCATC GTCTTTCGCTTCAATAACCCTA 142
GmGL1 Glyma.13G109100 GTTCGGACCAACCTGATGCCATGTTC CATTGCACTAGTCATTCCTCAG 142
GmGL2 Glyma.15G016500 CTCCCGCTGCCAAGTTAACAATG GTCTATGACTCTCTATCAAGTG 141
GmGL3 Glyma.08G014900 CTCACAGGACCAAGTGTTGCAACA CTAATGGACTCTCTATGTCACACGG 151
GmTCL1 Glyma.13G314600 GTGAGAGGACAAAAACAAGACAAG  ACACGCAACCTCAAAGGCTAATGC 138
GmRBR1 Glyma.15G230300 CTGCAGAATGGAAGCTGTGCATCA GGCATTCTACAATCTCACCGCTCA 153
GmSIM Glyma.03G216100 CCCAGATGAACGGTCAGATTATGAG GAGAAGCACACAAGTTGGAGGAGAG 141
GmKAK Glyma.04G004000 GGGCTGGCAGTTCTAAATCCAAAAC GGTAATTAGCACATGTCATCACAC 139
GmSPY Glyma.02G201300 GAGTCTTCGAGAGCTCATGTCTAAG CAGGTTGTTGCAACAGCTCCATGCG 149
GmCPR5 Glyma.06G145800 CCTACGAGCGGATTACTAAAGC GGCTCATAACTTGAACTTGACACC 138
GmRHL Glyma.10G048300 GGCTGAGGATAGGTTCTATAACCGC GGATCACTGTCAACTAGAGCCAGC 141
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Fig. 1 Pubescence of stems for wild type and mutants at seeding stage
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A: Seed size of wild type and four mutants. B: Comparative analysis of 100-seed weight for wild type and four mutants(n=3).
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Fig. 2 Comparison of seed size and 100-seed weight of wild type ZP661 and four mutants
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A~B: /£ 15 C~D: ddspl 87514 ; E~F: ddsp2 587514 ; G~H . ddsp3 2875k ; 1~J: ddsp4 5875 A&
A-B: Wild type, C-D: ddspl mutant, E-F: ddsp2 mutant, G-H: ddsp3 mutant, I-J: ddsp4 mutant
B3 HFERMRETBEENHMERENR
Fig.3 SEM analysis of pubescence in mutants and wild type
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Fig. 4 Comparative analysis of pubescence length and density in wild type ZP661 and four mutants
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