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Application of E. arundinaceus cDNA Microarray in the Study of Differentially
Expressed Genes Induced by U. scitaminea

QUE You-Xiong, XU Li—Ping*, LIN Jian-Wei, XU Jing-Sheng, ZHANG Ji-Sen, ZHANG Mu-Qing, and
CHEN Ru-Kai

Key Laboratory of Genetic Improvement for Sugarcane, Ministry of Agriculture, Fujian Agriculture and Forestry University, Fuzhou 350002, China

Abstract: RNAs of sugarcane leaves with (treatment) or without (control) the infection of U. scitaminea were extracted, subjected
to hybridization of cDNA microarray based on E. arundinaceus cDNA sequence and further validated by Real-time qPCR. There
were about 101 differentially expressed ESTs (with ratio value >2.0 or <0.5) among 3 860 genes sets in a microarray plate, with
55 up-regulated, and 46 down-regulated by U. scitaminea. After sequencing and redundant sequences elimination, we totally ob-
tained 36 unique ESTs up-regulated after the infection of U. scitaminea. Among them, 22 were involved in several metabolism
pathways, such as photosynthesis, ion transport and nucleotide metabolism, as well as some genes related to transcription factors,
proteins synthesis and modulation, and cellular signal transduction. And the function of the 14 remaining ESTs was unknown. In
conclusion, the molecular mechanism of sugarcane smut resistance is complex. This investigation would provide an understanding
for differentially expressed genes induced by U. scitaminea and set a mode for the systematic research on molecular mechanism
of sugarcane responses to biotic and abiotic stress.
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Table1 Primers for Real-time qPCR
Primer name Clone ID Sequence (5'-3")
Ea0564-F Ea-0564 GTCTTGGATGATGTATGGGAGAAAG
Ea0564-R CGATTGTGAACTGCCAAAGAAG
Ea0632-F Ea-0632 GAAAACAACACAGCGGAGGAG
Ea0632-R GCAACAGCAAGGGCAAGA
25S rRNA2F Internal control GCAGCCAAGCGTTCATAGC
258 rRNA2R CCTATTGGTGGGTGAACAATCC
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Fig. 1 Dot plot of hybridization signals and intra-slip relativity
A: dot plot :f hybridiz;t]ig(;n signals; B: intra-slip relativity.
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Table 2 Sequence alignment of up-regulated ESTs after infection by U. scitaminea

( ) NCBI Ratio Blast ( )
Gene type (number) Clone ID  Accession number  Ratio value Blast hit Description Species Homology (Amino acid)
) Ea04-042 EU071783 2.682 CAA68422.1 Ribosomal protein L22 Zea mays 84/85 (98%)
Protein modulation and protein synthesis(2) Eal0-053 EU071788 3.018 CAA68422.1 Ribosomal protein L22 Zea mays 86/86 (100%)
) Ea09-052 EU071785 2.338 AAP68981.1  UDP-glucose-4-epimerase Zea mays 25/27 (92%)
C-compound, carbohydrate metabolism(4) Ea04-043 EU071784 2110 XP_465295.1 C2 domain-containing protein-like Oryza sativa 18/18 (100%)
Ea27-063 EU071793 2.277 CAAT78027.1 Ribulose bisphosphate carboxylase Zea mays 128/129 (99%)
Eal3-074 EU071798 2.089 AAA18392.1 Ribulose-1,5-bisphosphate carboxylase/oxygenase large subunit Zea mays 85/87 (97%)
®) Ea04-106 EU071787 3.207 BAD46526.1  Putative receptor-like protein kinase 0. sativa 34/35 (97%)
fﬂﬂl‘;}fgé&rz‘guniwﬁo” and signal transduction  £407.074 EU071803 3135  XP_470885.1 Putative ring-H2 zinc finger protein 0. sativa 14131 (45%)
Ea08-092 EU071807 6.385 ABA98616.1 Protein kinase domain O. sativa 14/34 (41%)
Eal2-075 EU071813 2.080 BAB97372.1 S-locus-related | M. arvensis 13/27 (48%)
Ea08-104 EU071808 2.352 NP_188532.2 Protein binding A. thaliana 19/67 (28%)
Ea09-104 EU071786 2.674 BAD27289.1 ATP synthase | subunit S. officinarum 107/109 (98%)
Ea05-064 EU071800 2.113 XP_550392.1 Putative leucine-rich repeat/extensin 1 O. sativa 11/14 (78%)
Ea06-032 EU071801 2.468 NP_172668.1 Leucine-rich repeat/extension A. thaliana 24/81 (29%)
. @ Ea16-090 EU071789 2.045 CAA36511.1 RNA polymerase beta" subunit Zea mays 84/115 (73%)
Transcription(one)
. _(1) Ea50-033 EU071795 2.125 AAA33486.1 Nucleic acid-binding protein O. sativa 42/48 (87%)
Nucleotide metabolism(1)
2 Ea07-018 EU071802 2.455 NP_850430.1 Ubiquitin-protein ligase/ zinc ion binding A. thaliana 15/46 (32%)
lon transporter(2) Ea05-029 ~  —m----e- 2.939 NP_187459.1 Ubiquitin-protein ligase/ zinc ion binding A. thaliana 14/44 (31%)
Ea08-037 EU071806 4.479 AAT02521.1  Cell wall protein Chlamydomonas  10/13 (76%)
gt)hers(4) Eal3-052 EU071797 2.802 CAA59104.1 D-hordein H. vulgare 8/21 (38%)
Eal4-019 EU071790 3.207 CAA09812.1 NADH dehydrogenase H. vulgare 98/101 (97%)
Eal7-060 EU071810 2.904 AAD38291.1 Putative polyprotein O. sativa 15/42 (35%)
(14) Eal3-068 EU071782 2.833 AAT44674.1  Hypothetical protein 137 S. officinarum 118/118 (100%)
Unknown(14) Ea21-261 EU071791 2779  ABD32447.1 Hypothetical protein M.truncatula  20/74 (27%)
Ea21-059 EU071792 2.172 CAA33959.1 Unnamed protein produc O. sativa 37/58 (63%)
Ea50-052 EU071796 5.957 AAT94024.1  Hypothetical protein O. sativa 12/26 (46%)
Ea08-123 EU071809 2.463 BAD35205.1 Hypothetical protein O. sativa 25/71 (35%)
Ea22-133 EUO071811 9.572 AAM64462.1 unknown A. thaliana 15/37 (40%)
Ea04-118 EU071812 3.573 AAR91063.1 Hypothetical protein Zea mays 37/82 (45%)
Ea30-097 EU071794 2.081 BAD44787.1 Unknown protein O. sativa 14/33 (42%)
Ea05-039 EU071799 2.119 AAU43987.1  Unknown protein O. sativa 12/27 (44%)
Eal3-053 2.321 XP_474151.1 OSJNBa0060D06.10 O. sativa 19/55 (34%)
Ea08-021 EU071805 2.064 XP_450232.1 Hypothetical protein O. sativa 16/42 (38%)
Ea08-015 EU071804 2.882 NP_918590.1 B1080D07.24 O. sativa 20/71 (28%)
Eal12-091 EU071814 2.303 AAT44674.1 Hypothetical protein 137 S. officinarum 124/125 (99%)
Ea02-038 EU071815 3.066 AAT44674.1  Hypothetical protein 137 S. officinarum 100/101 (99%)
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