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Abstract: In this study,the T line of the soybean cultivar transferred with OsPT6 gene and its receptor parent Dongnong 50
under low phosphorus stress were used to analyze their root cDNA library by digital gene expression profiling technology. The
results showed that a total of 33 differential expressed genes( DEGs) were screened. Compared with the receptor parent, 21
DEGs were up-regulated and 12 DEGs were down-regulated in the OsPT6 transgenic soybean. GO enrichment analysis showed
that 25 DEGs were enriched in the processes of biological macromolecules metabolism, secondary metabolism and enzyme ac-
tivity regulation. The KEGG pathway analysis showed that only one peroxidase superfamily protein was involved in the path-
ways such as phenylpropanoid biosynthesis, phenylalanine metabolism and biosynthesis of secondary metabolites. Comprehen-
sive analysis showed that the photosynthesis rate affected the secondary metabolic pathways by regulating activity of the en-
zymes involved in photosynthesis, which could be the main way of soybean adapted to low phosphorus stress. These results pro-
vided a base for further study on the molecular mechanism in response to low phosphorus stress and functional genes screening

in soybean.
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Be2E RN @ 1 GOseq J5 ik R R IEFT 2] — 4>
FEE Y p-value, /MY p-value R 22 7L 7E1% GO
LT & &, — R IE S Y p-value <0. 05, 1% 3]
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2 ZFERE5SH
2.1 MFERESH

OsPT6 % H IR K G AR SZ (AR AS BRI P 15
FIHY raw reads 2834 1 JE AT clean reads [if) Hb ] 55
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B TR S r PR, P A kL AT K
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Table 1 Sequence comparison of reads with reference genome

R PR

Sample name

OsPT6 §EREPI K

OsPT6 transgenic soybean

SEREA

Receptor parent

Total reads 12119991 10836721

Total mapped 11108135 (91.65% ) 9842479 (90.83% )

Multiple mapped 1448497 (11.95% ) 1269931 (11.72% )

Uniquely mapped 9659638 (79.70% ) 8572548 (79.11% )

8323839 (68.68% ) 7400260 (68.29% )

Non-splice reads

Splice reads 1335799 (11.02% ) 1172288 (10.82% )

2.2 EREFRIEKESH

3 o v 3 I AR BT S R AR A
A T i FK T 154 17442 2% FL I 0 BLSLF90(E
Ho UL RPKM > 1 M FRfEGE 2RIk o & R, &
WA 59. 43% W EEHAE OsPT6 f4HE P K &b i 3 3%
ik ,59. 36% [ IE R A AR 4 LR A2 AR SR A v i 2 ek
(%2),
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Table 2 The number of genes in different expression levels

RPKM [X[&]
RPKM interval

OsPT6 $EFER K&

OsPT6 transgenic soybean

SZMGEA

Receptor parent

0~1 21980 (40.57% ) 22014 (40.64% )
1~3 7455 (13.76% ) 7547 (13.93% )
3~15 16044 (29.62% ) 16128 (29.77% )
15 ~60 7053 (13.02% ) 6823 (12.59% )

>60 1642 (3.03% )

2.3 ERRAEEGIE

Xof 22 S IR HE DA HEAT 0 8 , BYAE B AE 2 1 log,
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Fig. 1 Heat cluster for differential expressed genes
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Table 3 The enrichment of the 30 most prominent GO terms

Rl S

Term type

GO %= AR e RIKIER
GO accession Annotation Differential expressed genes
GO :0006611 Protein export from nucleus GLYMAO03G06255
G0 :0006998 Nuclear envelope organization GLYMAO03G06255
G0 0006997 Nucleus organization GLYMAO03G06255

G0 0006352

DNA-dependent transcription, initiation

GLYMAO03G05580 , GLYMA1332S00200

G0 ;0006406 mRNA export from nucleus GLYMAO03G06255

G0:0031965 Nuclear membrane GLYMAO03G06255
GLYMA03G05946 , GLYMAO1G04000 , GLYMAO3G

GO :0043531 ADP binding 05772 ,GLYMA03G05730 , GLYMAO1G03964 ,
GLYMAO03G06255

Oxidoreductase activity, acting on X-H and
GO :0046992 GLYMAO1G03956
Y-H to form an X-Y bond
Oxidoreductase activity, acting on X-H and
G0:0050485 Y-H to form an X-Y bond, with a disulfidle GLYMAO1G03956
as acceptor
Transforming growth factor beta receptor
G0:0005026 GLYMA04G35130
activity, type II

GLYMAO03G05730,GLYMAO3G05946 ,GLYMAO1G
04000, GLYMA03G05772 ,GLYMAO1G03964 , GLY

G0.0032559 Adenyl ribonucleotide binding MA17G09551,
GLYMAO03G06255, GLYMA09G35011 ,GLYMAO4G
35130, GLYMA04G35120
GLYMA17G09551 ,GLYMAO1G03964 , GLYMAO3G
05772 ,GLYMA03G05946 , GLYMAO1G04000 , GLY

G0.0030554 Adenyl nucleotide binding
MA03G05730, GLYMA04G35120 , GLYMA09G35011,
GLYMAO03G06255, GLYMA04G35130

Transforming growth factor beta-activated
G0:0005024 . GLYMA04G35130
receptor activity

GLYMAO03G05772,GLYMAO1G03964 ,GLYMA17G
09551, GLYMA03G05730, GLYMAO1G04000, GLY

G0.0001883 Purine nucleoside binding
MAO03G05946 , GLYMA04G35130 , GLYMA03G06255 ,
GLYMA09G35011,GLYMA04G35120
GLYMAO1G04000,GLYMAO03G05946 ,GLYMAO3G
05730,GLYMA17G09551 ,GLYMAO3G05772 ,GLY

G0:0032549 Ribonucleoside binding

G0:0032550

Purine ribonucleoside binding

MAO1G03964 , GLYMA04G35120, GLYMA04G35130,
GLYMAO03G06255, GLYMA09G35011

GLYMAO01G03964 , GLYMA03G05772,GLYMA17G
09551, GLYMA03G05730 , GLYMAO1G04000, GLY
MA03G05946 ,GLYMA04G35130, GLYMAO9G35011 ,
GLYMAO03G06255, GLYMA04G35120

Biological process
Biological process
Biological process
Biological process
Biological process

Cellular component

Molecular function

Molecular function

Molecular function

Molecular function

Molecular function

Molecular function

Molecular function

Molecular function

Molecular function

Molecular function
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GO %' heE R ZESFRIBHEEN Uihesr2E
GO accession Annotation Differential expressed genes Term type

G0:0032555

G0:0001882

G0:0032553

G0.:0017076

G0:0051015

G0 :0000166

GO :1901265

G0:0043168

G0 :0009496

G0:0052880

G0 0004675

G0 0036094

G0 :0004674

G0:0019199

Purine ribonucleotide binding

Nucleoside binding

Ribonucleotide binding

Purine nucleotide binding

Actin filament binding

Nucleotide binding

Nucleoside phosphate binding

Anion binding

Plastoquinol-plastocyanin reductase activity

Oxidoreductase activity, acting on
diphenols and related substances as donors,

with copper protein as acceptor

Transmembrane receptor protein

serine/threonine kinase activity

Small molecule binding

Protein serine/threonine kinase activity

Transmembrane receptor protein kinase

activity

GLYMA03G05730, GLYMAO1G04000, GLYMAO3G
05946 ,GLYMAO1G03964 , GLYMA03G05772 ,GLY
MA17G09551 ,GLYMA04G35130, GLYMAO9G35011,
GLYMAO03G06255, GLYMA04G35120

GLYMAO01G03964 , GLYMA03G05772,GLYMA17G
09551 ,GLYMA03G05730 , GLYMA03G05946 , GLY
MAO1G04000 , GLYMA09G35011 , GLYMAO3G06255,
GLYMA04G35130,GLYMA04G35120

GLYMA17G09551 ,GLYMAO3G05772 ,GLYMAO1G
03964 , GLYMA03G05946 , GLYMAO1G04000 , GLY
MAO03G05730, GLYMA04G35120, GLYMAO3G06255 ,
GLYMAO09G35011,GLYMA04G35130

GLYMA17G09551 ,GLYMAO3G05772 ,GLYMAO1G
03964 , GLYMA03G05946 , GLYMAO1G04000 , GLY
MAO03G05730, GLYMA04G35120 , GLYMAO03G06255 ,
GLYMA09G35011,GLYMA04G35130

GLYMAO06G47761

GLYMA17G09551 ,GLYMAO03G05772, GLYMAO1G
03964 , GLYMAO1G04000 , GLYMA03G05946 , GLY
MAO03G05730, GLYMA04G35120, GLYMA04G35130,
GLYMAO03G06255, GLYMA0O9G35011

GLYMA17G09551 ,GLYMAO1G03964 , GLYMAO3G
05772 ,GLYMAO1G04000 , GLYMAO03G05946 , GLY
MAO03G05730, GLYMA04G35120, GLYMA04G35130,
GLYMAO09G35011,GLYMAO03G06255

GLYMA17G09551 ,GLYMAO1G03964 , GLYMAO3G
05772 ,GLYMA03G05946 , GLYMAO1G04000 , GLY
MAO03G05730, GLYMA04G35120,, GLYMA09G35011,
GLYMAO03G06255, GLYMA04G35130

GLYMAO06G46450

GLYMAO06G46450

GLYMA04G35130

GLYMAO01G03964 , GLYMA03G05772,GLYMA17G
09551 ,GLYMA03G05730 , GLYMA03G05946 , GLY
MAO1G04000, GLYMA09G35011 , GLYMA03G06255 ,
GLYMA04G35130,GLYMA04G35120

GLYMA13G25800,GLYMA04G35130

GLYMA04G35130

Molecular function

Molecular function

Molecular function

Molecular function

Molecular function

Molecular function

Molecular function

Molecular function

Molecular function

Molecular function

Molecular function

Molecular function

Molecular function

Molecular function
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PIKIE TG p<0.05 Sy & 1w 4R i bn e, {UAE
ST IR AT T 1 A B R GO 733k
%H,1% GO 432k % H (G0:0043531) % 5 ADP
MK MRYE Gene Ontology Kiile  FE ¢, 3L 614
AIEP R AR RX A GO 3 H 5 6 MR
FORFEN, oA AR B4 A RBUT M, B

24 TIR-NBS-LRR KBESURE &M, 75 1 R
IR NB-ARC S5 BTN A LN (£ 4) o 1
FY RN, TIR-NBS-LRR 2 {5 %E S 8 F 2 0%
IO PR 2 SR, A BE R AR R O IR L AR
Py FAR A 0 S e R R B AR

x4 ADPLEEMEXERKRIEER
Table 4 Differential expressed genes related to ADP binding

FH g5 Log, H{H P{i KIESS P A R I RETERE

Gene ID Log, Fold Change P-value P-adjusted Gene annotation
GLYMAO03G05946 4. 64286 7.42E-19 1.01E-14 Disease resistance protein ( TIR-NBS-LRR class) , pulative
GLYMAO03G05730 9.248353 2.45E-18 2.65E-14 Disease resistance protein ( TIR-NBS-LRR class) family
GLYMAO1G04000 3. 195597 6. 78E-08 2. 16E-04 Disease resistance protein ( TIR-NBS-LRR class) , putative
GLYMAO1G03964 2.572662 1. 06E-05 2.21E-02 Disease resistance protein ( TIR-NBS-LRR class) , putative
GLYMAO03G05772 3.745354 1. 47E-05 2. 57E02 NB-ARC domain-containing disease resistance protein
GLYMAO03G06255 -7.567464 2. 95E-05 4. 85E-02 Disease resistance protein ( TIR-NBS-LRR class) , putative

2.5 KEGG E&491h
1E KEGG %idia 7 v X 22 5 2 3k L I itk 47 gt
AT, AIACA 1A ALY A %

(GLYMA09G41440) 2 5 5] 4 MUk AR (%
5) X LEAQ R AR T 2 ROR TN A I R N & R
W RAAGE ) & A B U AR AR A

x5 KEGG E&IHNRGHER
Table 5 The pathways enriched in KEGG

fRBEA % & 5L R PE KIEG P&
Term ID Input genes Background genes number P-value P-adjusted
Phenylalanine metabolism 2gmx00360 GLYMA09G41440 229 0. 048674 0. 128311
Phenylpropanoid biosynthesis 2gmx00940 GLYMA09G41440 304 0. 064155 0. 128311
Biosynthesis of secondary metabolites  gmx01110 GLYMAOQ9G41440 1733 0. 324634 0. 432845
Metabolic pathways egmx01100 GLYMAO09G41440 3353 0. 549605 0. 549605

2.6 qRT-PCR 3iF

X EE R GO 432255 H (GO:0043531)
W 6 A2 5 153 (GLYMA03G05946 | GLY-
MA03G05730 , GLYMAO1G04000 , GLYMAO1G03964
GLYMA03G05772 .GLYMA03G06255 ) fil KEGG & 4
SR KRN A %R EF LN
( GLYMA09G41440) 347 qRT-PCR 4047 LA 56 iF 507
SRR B B S, S5 E, X T A LR
FIREEH 1 qRT-PCR IR 5 B AR R T
PRI TR 33 oA 3] ) 2 3k e A — 30, R B S A
FIRIB TR AR (E 2) .

B qRT-PCR m DEG

15

=
10

=
E 5
g o
g s
-10

2 ¢RT - PCR IGiE
Fig.2 qRT - PCR verification
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