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Abstract: In order to investigate the sugar transport pathway involved in wheat TaSTP3 gene and its
role in wheat-stripe rust interactions, 7aSTP3-RNAIi transgenic wheat T, generation plants and Field-
er wheat plants were used for RNA-seq, to screen for differentially expressed genes(DEGs) and to use
GO and KEGG analyses to speculate on the possible involvement of the TaSTP3 gene in the regulato-
ry pathway and the number of genes involved. The results showed that there were 7 660 DEGs, of
which 3 194 were up-regulated and 4 466 were down-regulated. GO functional enrichment revealed
that the DEGs were mainly concentrated in the metabolism and synthesis of sugars, carbohydrates,
and cellulose; KEGG enrichment analysis showed that the expression of genes in the metabolism and
synthesis of sugars, amino acids and lipids changed significantly after TaSTP3 gene silencing, and
more genes were enriched in the phytohormone signaling and phenylpropanoid biosynthesis pathways.
In summary, it is hypothesized that TaSTP3 alters the distribution of sugars in stripe rust-wheat in-
tercropping by transporting sugars, and in this way transmits molecular signals to affect the metabo-

lism of other nutrients, phytohormone transduction, and photosynthesis, so that target genes interac-
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ting with TaSTP3 can be searched from the above pathways, and their involvement in the regulatory

pathways can be verified.

Keywords: Wheat; TaSTP3; RNAi; Transcriptome

INFE (Triticum aestivum L.) & H = KR
AR Z — L AR 1B R 23 A AR R )R
FRPNEEREL2AE T EENE X,
INFZ SR A R AR TE AR R R /N 22 L AL (Puccinia
striiformis f. sp. tritici ,Pst) 51 B HAT M E A N
FL e E R PE L P R AR b AT U A AR
AR o U™ R R G T R

o LT AR A e O 1R e FE 00 SR
PIREHE F B K H MBS . ARG E 7 W R
T I B 77 ) 4 7 R SR S D A A B 2 R
YRRy 32 B SR W BT, BT LA BH T 2% 5 TR W i TR R
Bl 5 /N2 25 0 I A RGE AR S5 = BT I
SER I HERE B 5 1 TaSTP3 M %35 % 52 81 &
B AR Y 101 5 AT 2 A 5 19 2 R TOBR R
Wi i UL AR TaSTPS J7 /)N 22 bR I 2 B 0 55 4%
5 TR 16 1 i s HAE AR IR 22 E KR E 2 B IR
# 5 F FH RNAI(RNA interference) 3 A HE o] 7T 2R
TaSTP3 B A B il e B R /N 22, 3 — 253 B 0 3R
TaSTP3 REfEM I 555 A K&K . T TaSTP3
o KB FERNZ TR SRR G 7 2
P 2 B, T 22 F AR R AT, B SR A R
T TaSTP3 TE P85 55455 T B E

B S P MK HE Tlumina W7 - & . BF 95 4%
JE 2H 2l A0 i AR A i A B SR Y P S mRNAL 2
FEK T Re 5 45 4 W 5 0 BE A, 0 B A A PR Y
BN Y & A A AR R il a4 A
AN TF] A 3P A i Y RE DR 2% S R GA RN R AR L L BB
% fifk BT RH OG5 DR 7 e W B 3t b 1) 20 A4 a5

R,

KT HE— AT TaSTP3 TEGH 5 /N E
HAE R T Be KA BL L AR B 58 DL TaSTP3-
RNAi (8 T, AU Bk S H B AE BUBE R Fielder (&
PR B B Ry b RE R % S DU B R L R
IR bR R 5 Fielder fh R PR F A m 2
S B, R S S 0% B TaSTP3 /) 1R $E bR i P 42
5%,

1 #MeEF &

1.1 IMENEFEERNEE
Bt TaSTP3 I B9 U0 2R A Bt % 2 8] pAN-

IC8E #A I, 38 i A AT 18 A 5 1 7% 16 5 =081 i
TaSTP3-RNAi %5 3 H /N 22 #1 0k L 78 75 I £ AR
FHE KRB AR 16 °C % 1 38 TaSTP3-
RNAI #8 #k S FLHF A RUBR R Fielder, R4 6 (16
h) FIFESE BRI (8 h) 388 # 47 , 1F TaSTP3-RNAI
(T, FRHME BE FHF A2 B BE R Fielder fH AR K E
T B UN AR A L IR RAE 3 AN
SEE AT RGO —80 CLRAF .
1.2 BEREANFS5ERREEANESESH
iR B I RE R L RNA J5 3% £ Novogene
EYMEBHEARBR AT, H Illumina HiSeq4000
PE150 #E4T % . ffi Fl HISAT2 v. 2.0.5. #4 T
R BCHE L  B] TWGSC /N 2 5 [R50 908 )3
SRJG A COUNTS v. 1. 5. 0-p3 XF &3 & 11524
PEAT IR, P AR A ik R ) 8 R e S5 39 9% ik
PR 35 Bhvh B, 1 S RS SR R B FPKML, fif
DESEQ2 R package (1. 16. 1) X%} TaSTP3-RNAi 45
Fielder #4722 % & 5 20 #r. {# F] Benjamini and
Hochberg k5 Hil45 12 & R . 1814 DESEQ2 £
M P<<0. 05 WY JE PN N & 25 S ek S

2 HREAMN

2.1 NMEFEHENRERSZERALNTER
X TaSTP3-RNAi Fl Fielder 3t 6 MM E A FEA
(H.H Fielder 1. Fielder 2 #1 Fielder 3 3
Fielder ) 3 MM EW % #E E ,RNAI_1.RNAi_2 Fl
RNAi_3 0 TaSTP3-RNAi #Y 3 MWy H )
HEAT (e 38 10 28 5 3k O R U 7 b B S L Fielder
A3 AE 91 339 944,94 478 782,102 458 170 4%
clean reads, TaSTP3-RNAi 43 3 #£ 15 101 768 072,
99 824 054,96 691 394 4% clean reads, ¥ i F 3
GC &R 55 % A 4, Q20 2yl 97%,Q30 t
B2k 93 %6 (F& 1), 156 B I 7 40408 o it R 4F, mT LA
AT RS, B A B clean reads H X £/
HSHILNA L RN .6 DMREARLERE R A Y
B X R AR A T L e I M 94. 8294 Fie i A 95. 38 %6, F
Bl 95.02% (£ 2), RS F HEHRE Y
BB A EH, TIPS S % WA — 5,
FLAH OGS 56 AN AR AE TS Y TR 4 00 7 45 B ) reads
BT L B A B e — A m T T0% . BE



% 6 14 X BEAF BT S AL 43 M /N W2 R TaSTP3 YT fg < 713 -
£1 NMFHEREBERLCE
Table 1 Quality analysis status of sequencing data
Sutle Reviends Clanvade Clean baes Q0/% Q@OK e omtent/ %
Fielder_1 92 535 522 91 339 944 13.70G 97.78 93.71 55. 29
Fielder_2 95 738 432 94 478 782 14.17G 97. 65 93. 46 55. 00
Fielder_3 104 098 612 102 458 170 15.37G 97. 62 93.42 55.76
RNAi_1 102 839 776 101 768 072 15.27G 97. 29 92. 60 55. 34
RNAi_2 101 170 574 99 824 054 14.97G 97.31 92. 64 55.63
RNAi_3 97 947 746 96 691 394 14.50G 97. 61 93. 37 55.17
*x2 NMFHESSEERALWTERSEIT
Table 2 Statistics of sequencing data mapped to the reference genome
FEA Vb eF 58] 56 P21 ) P 90 80 C L 3 2%) W — L XA 55 114 5 371 B C L ) ZAN LR 4 3 B )
Sample Total map(ratio) Unique map(ratio) Multi map(ratio)
Fielder 1 87 118 577(95.38%) 83 435 404(91.35%) 3683 173(4.03%)
Fielder_2 89 985 419(95. 24 %) 85 663 277(90.67%) 4322 142(4.57%)
Fielder 3 97 493 545(95.15%) 92 646 356(90. 42%) 4 847 189(4.73%)
RNAi_1 96 498 795(94. 82%) 92 053 564(90. 45%) 4 445 231(4.37%)
RNAi 2 94 901 063(95.07%) 90 280 293(90. 44 %) 4 620 770(4.63%)
RNAi_3 91 813 848(94. 96 %) 87 658 712(90. 66 %) 4155 136(4.30%)
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Table 3 GO annotations for DEGs of TaSTP3 -RNAi and Fielder
I o GO IIiE EEEGE LR F/ FMERRE
Category GO function Gene number (ratio)  Up/ Down number
2 Y FAC T A
BP 0030243 Cellulose metabolic process 38 (1.55%0) 3/35
& AL/ Re g iU 0
BP 0030244 Cellulose biosynthetic process 38 (1.55%0) 3/35
B KA A W A A R AR
BP 0034637 Cellular carbohydrate biosynthetic process 57 (2.3200) 16/41
2R A Gl AR
BP 0000271 Polysaccharide biosynthetic process 44 (1. 79%) 4/40
R A A e R
BP 0009250 Glucan biosynthetic process 44 (1790 4/40
40 it 2208 A A it AR
BP 0033692 Cellular polysaccharide biosynthetic process 44 (1796 4/40
A TR R AR
BP 0051273 Beta-glucan metabolic process 44 (1790 4/40
B4 R Wl AR A i R
EBP 0051274 Beta-glucan biosynthetic process 44 (L7950 4/40
KA A A L
BP 0016051 Carbohydrate biosynthetic process 59 (2. 4120 16/43
AR T
MF 0016702 Oxidoreductase activity 31 (0.87%0) 2/29
L7 YE A R
MF 0016759 Cellulose synthase activity 31 0.87)%) 3/28
27 4 F A B (UDP JE B 6 1
MF 0016760 Cellulose synthase(UDP-forming) activity 31 0. 87)%) 3/28
AL T
MF 0016701 Oxidoreductase activity 36 (1.0176) 5/31
MF 0051213 gﬂuﬁﬁ’&rﬁﬁ . 32 (0.90%) 3/29
ioxygenase activity
— AN T 3~
BP 0044723 AR OK AL B AU R 93 (3.79%) 29/64

Single-organism carbohydrate metabolic process

BP: Wil # s MF 5 F I .
BP: Biological process; MF: Molecular function.

10 1
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Fig. 4 Histogram of GO enrichment analysis
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Fig. 5 Scatterplot of GO enrichment analysis
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Table 4 KEGG enrichment analysis of DEGs of 7aSTP3 -RNAi and Fielder

KEGG ID A4 38 % HE R B ( L‘[ZWJ? b/ R R R R
Pathway Gene number(ratio) Up/Down number
dosa04075 W) FE {5 5 % 5 Plant hormone signal transduction 33 (8.42%) 14/19
dosa00940 2K N B2 i A W) 4 W Phenylpropanoid biosynthesis 21 (5.36%) 3/18
dosa00520 S BE AT R AL Amino sugar and nucleotide sugar metabolism 21 (5.36%) 4/17
dosa00591 T AR fL S Linoleic acid metabolism 6 (1.53%) 1/5
dosa00196 64 1E -l 6 45 1 Photosynthesis-antenna proteins 7 (1.79%) 7/0
dosa00592 o- R R AR 8T Alpha-Linolenic acid metabolism 10 (2.55%) 3/7
dosa00280 A A B BR M Valine, leucine and isoleucine degradation 11 (2.81%) 5/6
dosa00360 KN R Phenylalanine metabolism 9 (2.30%) 1/8
dosa00052 2L FL BRI Galactose metabolism 10 (2.55%) 7/3
dosa00410 B*Wﬁ@ﬁ{ﬁlﬂf Beta-Alanine metabolism 9 (2.30%) 4/5
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