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Abstract: In order to investigate the regulation of ribosomal genes on soybean tolerance to low sulfur stress, this study cloned
a soybean ribosomal gene GmRPLI2 from the root of Kefeng 1. We analysised the gene structure and expression in different
tissues under low sulfur stress. The gene overexpression vector and interference vector were transformed into hairy root of
Kefeng 1 to obtain transgenic chimeras, and then we analysised the expression of the gene and the phenotype of the chimera
plant. The results of sequence analysis showed that, the total length of the gene code region was 576 bp. There was a ribosomal
protein L7/1.12 C-terminal domain RPL12 in its predicted protein. The gene was highly expressed in roots and was induced by
low sulfur, and showed different expression patterns in two materials. Soybean chimeras with gene overexpression (OE) , RNA
interference (Ri), and two empty vectors ( OE-EV and Ri-EV) were obtained by genetic transformation of hairy roots.
Compared with that under the + 8 condition, SPAD value, the plant height, the fresh weight and dry weight of aboveground,
the fresh weight and dry weight of root increased significantly in the GmRPLI2 gene-overexpressed soybean chimera under the
-S condition, and these indicators decreased significantly in the soybean Ri chimera under the -S condition. Furthermore, the
inorganic sulfur contents of soybean OE chimeras increased significantly in the above ground and under ground plant under -S,
and in the above ground plant under +S. These results suggest that GmRPLI2 gene may be involved in soybean tolerance to
low sulfur and soybean sulfur metabolism.
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%1 1/2 Hoagland T &R KR

The composition of 1/2 Hoagland balanced nutrient solution

Table 1
Iy% 4157 i
Category Compound Content/ ( wmol -L~")

PN WITE K, H, PO, 500
Macroelement KNO;/Ca(NO3), 2500
MgSO, 1000

Btk FeSO, -7H,0 10

Ferric salts EDTA -Na 10

GES 415 i
Category Compound Content/ ( umol -L.7")
TR H;BO; 23.000
Microelement MnCl, -4H,0 4.573
7nS0, -7H, 0 0. 380
CuSO, -5H,0 0. 160
Na, MoO, +4H, 0 0. 008
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1.3 FHi&
1.3.1 XK EHBMIRIAL cDNA % —4 65 4% %
FHAEPFE R 2 DNA $2 B0 & (R AR, Jb o) 4 e
KEBAIRMWAYFEEI 4 DNA, SR B RNA $2 a7
B CRAR, ) $RBOR G4 42U 5 RNA, R
Bk ) & (L BRFEN 4 DNA) [ PrimeScript' RT

reagent Kit with gDNA Eraser ( Perfect Real Time) |4
B cDNA 55—k

1.3.2 R B &%  F|JH Primer-Premier 5 ( Premier
Biosoft Interpairs, Palo Alto, CA) & il 4 R 5| ¥
(R2) 5197750 e r o 4 0 a2 0 8 w4 e
FHE &£ Bl Phanta Max Super-Fidelity DNA Polymer-
ase (TMERE) ML 1 4R cDNA Hiy" 4% GmRPLI2
FeH . PCR R ARFFH:95 CHlZEM: 3 min;95 C
5P 30 5,58 C Bk 30 5,72 °CHEAH 45 5,35 MG
;72 CHEMfS min, PCR Y28 1% 1 BUIRHHEERE
LTSI, 257 /N TE B I % 1 st SR AR 28 vl
JPo T 84K (R M & A GmRPLI2 JE A
ORF (4 T 4k,

=2 S5IMER
Table 2 The information of primers
H PR JPFI(5" -3") Jibs
Name Sequence (5’ -3") Function
GmRPLI2( Clone) F: TTAGTTCGCCATTTCACC FE R b b
R: ACAGTCATTCGCCAAGC
Tublin F: GGAGTTCACAGAGGCAGAG qRT-PCR
R: CACTTACGCATCACATAGC
GmRPLI2 F: CAATCTCGTGCCTTACAG qRT-PCR
R: TTCTTCCGATAGTGCTCC
pMDC83-GmRPLI2 F:CAGGTCGACTCTAGAGGATCCGCCACCATGAGGTTTATGCCCCTTTCCAGAT FIR A
R:GGGAAATTCGAGCTCGGTACCCTACTCCATGACTGCAACTC
GmRPLI2-RNAi F:GGGGACAAGTTTGTACAAAAAAGCAGGCTCCGCAATCTCGTGCCTTACA T4 B AAy

R:GGGGACCACTTTGTACAAGAAAGCTGGGTGTTGGCCTCTTTCAATCCT

1.3.3 A M8 F5H 1E ExPASyProtParam %]
i (‘https ://web. expasy. org/protparam/ ) 7F £k il il
GmRPLI2 FEPR () B BL R B 70 F 5 55 L A
FH Pfam 32. 0 ( http;//pfam. xfam. org/ ) 7E 2k F2 ¥ /3
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60 °C,60 s;95 °C,15 s, qRT-PCR JZ Jii 7E ABI 7500
system( Applied Biosystems, Foster City, CA, USA) 1
PEAT o AR A1 il e R fe i 22, R 2744 ik
P SE DR AT ek A SR AU G I X S A
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bR (RD B AR ) o ) S A (Soil
and Plant Analyzer Development 502 ) | & M 4% & %
o AR Y ML RN MR 0 ) ke A A B 404
oA TG B HEAR 9,105 °C 2875 30 min, 75 C
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Fig. 2 Tissue expression analysis of GmRPLI2
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Fig. 3 The relative expression of GmRPLI2 under different S supply levels
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Fig. 4 The relative expression of GmRPLI[2 in soybean

transgenic chimeras under different S supply levels
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2.3.2 RFHKF T HARKESRGRE I
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Fig. 5 Phenotype of the soybean chimeras under

different S supply levels
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