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Table 1.

The primers for qRT-PCR

Unigenes ID

Primer sequence (5'—3")

Unigenes ID

Primer sequence (5'—3")

19789.94898
19789.94898
19789.97688
19789.97688
19789.97883
19789.97883
19789.109888
19789.109888
19789.94800
19789.94800

F-ACAGAAAAGGAACAGGAT
R-CTCACAAACACACACGAA
F-CAAAGACTAGTAGAAAGC
R-GGTAATAAAGTGACCGTA
F-AAGAAGGGTGGTGGTAGA
R-AGGAAAAAAAGGAGACAG
F-AAGCCAGCTCCTTATTCT
R-GTAGTCCTTCTCCATCCC
F-ATCACCGACAACGACACA
R-CCTCATCCTTACCGACCC

19789.00701
19789.00701
19789.98017
19789.98017
19789.92844
19789.92844
19789.94438
19789.94438
19789.97403
19789.97403

F-ACGAAAGTATCGGCAATA
R-TTCACCGTGACGTAAAGC
F-TGTGAATGTGTGTGTGGG
R-TGTGCTAATCCTTGCCTC
F-AGAACAGTATCACTTCCG
R-ACGTTTAGACTCGACCAC
F-CTGGACTGATTGTCGTTG
R-ATTTATCTTCATTTGGCT
F-ATGCGCCACTGCCACTGT
R-GCCCTCATCTGGATTCAA

http://journals.im.ac.cn/actamicrocn
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1. NEMFEEEKANERE R EHMELER

Figure 1.

Microscopic observation results of Pt during different periods of time. A, B, C, D, E and F show the

germination of urediniospores in water at 0, 2, 4, 6, 8 and 10 h, respectively (10%20).
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FIEMA 19158 4>, T WIRE 2Rk R 2113 4,
W R A ekl 1184 N(E 2), FRAHE T

BZ MF

2. NEMFEERTFEFEIKRERSHE LS
unigenes 35 . [£]

Figure 2. Venn diagram of unigenes of resting and
germinated urediniospores period. BZ represents the
resting urediniospores; MF represents the germinated

urediniospores.
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Figure 4. The DAG enrichment map of up-regulated differentially expressed genes in biological process. The

darker the colour, the more significant.
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Table 2.

12 genes that participate in pathway of SNARE interactions in vesicular transport

Gene ID Up or down KOG ID KO name KOG description

Cluster-19789.94438 Down KOG0861 YKT6 Synaptobrevin homolog YKT6
Cluster-19789.95340 Up KOGO0859 VAMP7 Vesicle-associated membrane protein 7
Cluster-19789.98017 Up KOG0860 VAMP4 Vesicle-associated membrane protein 4
Cluster-19789.105491 Down KOGO0812 STXS Syntaxin 5

Cluster-19789.95759 Up KOG0810 STX1A Syntaxin 1A

Cluster-19789.93377 Up KOG0810 STX1A Syntaxin 1A

Cluster-19789.100677 Up KOGO0810 STX1A Syntaxin 1A

Cluster-19789.97096 Up KOG0810 STX1A Syntaxin 1A

Cluster-19789.100503 Down KOG0810 STX1A Syntaxin 1A

Cluster-19789.88051 Down KOG0809 STX16 Syntaxin 16

Cluster-19789.108986 Down KOGO0809 STX16 Syntaxin 16

Cluster-19789.92844 Down KOG3251 BOSI1 Golgi SNAP receptor complex member 2

actamicro@im.ac.cn
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Figure 5. qRT-PCR analysis of 10 unigenes. BZ represents the resting urediniospores; Standard Error shows the

average fluctuation among three repeats.
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Analysis of differently expressed genes between resting and
germinated urediniospores of wheat leaf rust
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University of Hebei, National Engineering Research Center for Agriculture in Northern Mountainous Areas, Baoding 071001,
Hebei Province, China
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Abstract: [Objective] Wheat leaf rust caused by Puccinia triticina (Pt) is one of the most serious wheat diseases
worldwide. Urediniospores germination is the premise to ensure the normal infection of leaf rust. Therefore, we
studied differential expression characteristics of germinating urediniospores, to provide a basis for revealing the
mechanism of germination and its relationship with pathogenesis. [Methods] We used RNA-seq to analyze the
differentially expressed genes at resting and germinated urediniospores of THTT pathotype. [Results] We found
4400 up-regulated unigenes and 5325 down-regulated unigenes at germination stage compared with resting
urediniospores. GO enrichment analysis showed that the up-regulated differentially unigenes mainly referred to
cellular process, the metabolic process of organic matter, signal transduction, single-organism process and catalytic
enzyme activity etc. The down-regulated unigenes mainly referred to single-organism process, single-organism
cellular process, the metabolic process of organic matter, catalytic activity etc. All differentially expressed unigenes
referred to 109 pathways. We choose Mitogen-activated protein kinase (MAPK) signaling pathway and Soluble
N-ethylmaleimide-sensitive factor attachment protein receptors (SNARE) interactions in vesicular transport, which
are related with germinating. The results of quantitative analysis of 10 unigenes were consistent with the results of
gene digital expression profiling. [Conclusion] The result discovered the significantly differential unigenes in
germinated urediniospores and this lay a base for understanding the pathogenic mechanism of Pz.

Keywords: Puccinia triticina, urediniospores germination, RNA-seq, differential expression, pathogenicity
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