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Screening of Tolerant Soybean Varieties and Analysis of Differential Expressed
Genes of Lee 68 Under Low-Potassium Stress
LU-Tan"?, CHEN Hua-tao®, ZHANG Wei’, CHEN Xin'?

(1. School of Life Science, Nanjing Agricultural University, Nanjing 200095, China; 2. Cash Crop Research Institute, Jiangsu Academy of Agricultural
Sciences, Nanjing 210014, China)

Abstract: In order to study the tolerance mechanism of soybean seedlings to low potassium stress at the molecular level , this
study selected the low potassium tolerant variety Lee 68 from 25 soybean materials according to the biomass index firstly, and
used Lee 68 as test materials in transcriptome sequencing under low potassium stress. Through the analysis of Solexa/Illumina
sequencing data, 160 211 759 reads were obtained. The alignment rate reached more than 92. 83% compared with the genome
sequence of Williams 82. The total differential expressed genes of LK_VS_CK were 3 521, of which down/up-regulated genes
were 2 393/1 128 respectively. The GO functional clustering analysis showed that the differential expressed genes in the LK_
VS_CK group were mainly enriched in plant metabolic processes, stress response, and signal transduction. The KEGG
pathway analysis showed that there were 390 differential expressed genes in LK_VS_CK group and enriched in 19 pathway
approach, especially in the metabolic pathways, including amino acids, fatty acid and lipid metabolism, and carbohydrate
metabolism. COG classification statistics showed that in the LK_VS_CK comparison group, beside the 649 differentially
expressed genes with general function, 377 genes were classified into the function of transcription, and 343 genes were
classified into the function of signal transduction mechanism. Combination the function analysis of differential expressed genes
with jasmonic acid signal transduction regulation mechanism, eight key candidate genes were screened as follow:
Glyma09g08290 , Glyma09g33730, Glyma03g32890, Glyma04g39010, Glyma08g09720, Glymal2g36310, Glymal6g32821
and Glymal9g45260, which may participate in the uptake of potassium ion transport process in jasmonic acid signaling
pathway. These results provide an important reference for further study on the regulation and cloning of genes related to
potassium efficient absorption in soybean under potassium stress.
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RT-PCR J5 L5 UE 4347 T Tlumina 05 H 7Y 6 A>3
AL X — 2B R P R R B LR K
B P AT BB 2 T B SRR AN, A PR
ZHRTHA > AT T R 5 RNA A RNA 584 il 3
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CuS0,-5H,0,5.57 mg-L""'FeSO, -7H,0,7.45 mg-L™"'
EDTA-2Na,pH6. 0,

RNA 42 Bl ) & (RARAE AL BB BRA A,
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7 dER 1 YCE SR
1.2.2 ARAFFo & 47 00 T AR L3R BAR 2 £
AR AHRIBOGR JE S, 3 R R A
#, 45 105 C 237 30 min, F5-F 80 C FHET-48 h =
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1.2.3 % RNA @9 IR L EMEAfm 5 FIH
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B, 333 Mlumina HiSeq 2500 -4 #4700 % .
1.2.4  #¥Feyatig B (i Trimmomatic (http://
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Table 1 Variance analysis of aboveground biomass ratio with

low/suitable potassium content of different soybean varieties

. TH + bR

P<0.05 P<0.01
Variety Average + SD
Lee 68 0.95+0. 11 a A
WAL NG
0. 80 =0. 08 ab AB
Changshuhuamuji
HLHRE
0.79 +0.06 abe AB
Huaianxinheidou
K ZBERE
- 0.76 +0. 07 abe ABC
Lianshuiermushengdadou
LUE=Y RSN
T 0.71 £0.03 be ABCD
Rugaojiuhuadadou
W R
0.70 =0.05 be ABCD
Liyangshanghuangdadou
BN RGEE
0.69 =0.06 be ABCD
Taixingguxilyumaodou
KFF BT
o 0.66 +0.05 bed ABCDE
Dafengniutabianmaodou
A= PRI
0.64 +0.02 bede BCDEF
Dafengheiyanjing
[EYGIET YN
0.61 +0.07 bedef BCDEFG
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SEVLIF HLR
0. 60 =0. 08 bedef BCDEFG
Wujiangtonglidadou
AR RERF L
0.59 +0.01 bedef BCDEFG
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i SFIIE = bR A SFIE = b 2E
<0.05 P<0.01 <0.05 P<0.01
Variety Average + SD Variety Average + SD
RELZFRE X RALIR R E
0.56 +0.03 cdefg BCDEFGH . ) 0.77 £0.07 abed ABCD
Dongtaianfengdadou Wujiangtonglidadou
L IEANS S e BNRGET
P 0.47 +0. 04 defgh CDEFGHI a 0.76 0. 07 abed ABCD
Ganyuhongpihuangdou Taixingguxilyumaodou
RFg KRG LIRS Ky NISA
. 0.45 +0.02 defghi DEFGHI ' 0.75 +0. 08 abed ABCD
Dafenglyupidadou Rugaojiuhuadadou
MK H ) L
0.42 +0.03 defghi DEFGHI 0.71 0. 09 abede ABCD
Tongzhoushuibaidou Ganyuhongpihuangdou
BB RE 7 ko , w K
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BAREE REZFERE
A 0.33 +0. 03 fghi EFGHI H 0.70 £0. 07 abede ABCDE
Liuhedaheidou Dongtaianfengdadou
RITF R B KEA BB
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0.58 +0. 04 cdefg ABCDEF
12 15 o Lianshuidaliandaqingdou
o 0.27 £0. 02 hi HI
Kunshanniutabian o T LR
0.55 +0.05 cdefg BCDEF
IR Dafengheiyanjing
) 0.27 £0. 01 hi HI
Xuyidahuangdou WK B K
0.54 +0.06 defg BCDEF
BRIIETED Lianshuiermushengdadou
Kunshamsiazimaod 0.19 +£0.02 i I
unshanxiazimaodou JEA RS-y NI=A
L_* o 0.50 0. 03 defg BCDEF
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, SR [ B e S
AR 225 A it FRoAT 53 1) A R A A 7R y {*Tthjtil Lo 0-47£0.03 defsh  BCDEFG
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Table 2 Comparison of root dry weight with low/suitable 0.40 £0.04 fehi DEFG
Wujiangtonglimaodou
potassium content of different soybean varieties
Jackson 0.35 +0.03 ghi EFG
il SEIME bR 2E . _
o ’ P<0.05 P<0.01 KEHAKT ,
Variety Average + SD L 0.26 +£0.03 hi FG
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Lee 68 0.92 +0. 09 a A -
e 0.22 +£0.02 hi FG
g (A g B +0. 1
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Table 3 Analysis and statistics of sequencing data
FE i i NSIE TR Read 5% LA GC &k Q30
Sample No. BMK-ID No. of total reads No. of total bases GC content/ % /%
LK-1 T1 20431149 4126812392 46. 06 88. 36
LK-2 T2 23010304 4647673454 45.34 87. 66
LK-3 T3 24661754 4981318074 45.75 87.74
CK1 T4 30471207 6154676531 46.03 87.97
CK2 T5 30565231 6163573622 46. 54 88. 12
CK3 T6 31072114 6239873712 46. 38 88.29

LK fRAPALFE ; CK X} FRALBH

LK Low potassium treatment; CK:The contrast treatment.

2.2.2 EFREARARE RS X R
B (LK_vs_CK) , 345353 52122 KRB A, Horp
TAFRBRER2 3934, FIHFRBAERT 1284,

2.2.3 EZFABER GO HhaE Eod LK_VS_
CK AP ITA 22 R RB N GO 73 2R Geit 45 2R
R H3 136422 S AR LD T 4 1 40 O 20 L o3
TUIRELL A=Y fe i, FErp2 864K [N B 46 1k 18
AL R 52 589N FE R AL AE 16 A~ 1 e
H32 899NN B AR 7E 24 A R (K 2)

Thtools A4k — A i v 45 3 /R . 682 4~ 22 F ALK
RS 23 N FIifgT (P <0.05) , Horr 4 hs
Mg A CTIRE B E M, BT 79 R RIE
B HOR A 4E 5= 4 (JE R UDP) TEPEFT L - 4t
Il R S A S 1 DI RE , A0 7 9 3k R4y 1R 27
224 BEM R/ N TIREE HE 745 5 Ti6e,
TSI 28 4, fEX e FAERE T S 5 T
S M E A A TIBER 22 SRR 2, A
100 #1188 1~ UL Z Y &8 & Fik iz W
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Fig. 2 GO annotation classification and statistics of differential expressed genes
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Fig. 4 COG annotation classification statistics of differentially expressed genes
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