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Abstract: The thermo-sensitive mutant tsa58 (temperature-sensitive albino 58) was obtained from
“Qiao-gang Pearl Rice”, a germplasm resource of japonica rice in Guizhou by *’Co radiation. The mu-
tant seedlings of tsa58 showed significant leaf color difference at 20 ‘C and 30 ‘C. The leaves of tsa58
showed albino at 20 °C. However, there was no significant difference in leaf color between tsa58 and
wild type at 30 °C. The contents of total chlorophyll, chlorophyll a, chlorophyll b and carotenoid in
the leaves of tsa58 decreased the most at 20 °C, and all reached the significant difference level com-
pared with the wild type. The contents of total chlorophyll, chlorophyll a, chlorophyll b and carote-
noid in leaves of tsa58 were not significantly different from those of the wild type at 30 ‘C. In order to
identify candidate genes for the mutant phenotype, tsa58 and the wild type were analyzed with whole-
genome variation using second-generation high-throughput sequencing technology. It was found that
INV (inverted) occurred between 20878044 and 21473236, and the mutation site (21473236) was lo-
cated in the exon of Os02g0565400. The transcriptome analysis showed that there were three splicing
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types (TSS, TTS, AE) and five different splicing sites in the wild type, but no anyone type of varia-

ble splicing was detected in the mutant tsa58. Due to the INV mutation caused a change in the variable

splicing type of this gene, and it was speculated that the tsa58 was a new allele mutants of
0s502g0565400 (WSL4). The study of the transcriptome differential gene analysis showed that the
tsa58 had a maximum of 27 differential genes in the ribosome rps7, rpl32, rpl20 and rpsl6 encoded

by chloroplast genome were significantly down-regulated, while all genes encoded by nuclear genome

were significantly up-regulated except OsRPL44.
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Fig.1 Phenotypic characteristics of the wild type (WT) and mutant tsa58 at 20 °C and 30 “C
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Table 1  Sequencing data of the wild type and mutant zsa58
p ] WT tsa58
Raw Data/G 16.7 18.6
Clean Data/G 16.6 18.4
Mapped reads/bp 109 618 637 118 562 200
Total reads/bp 110 544 434 122 647 822
Mapping rate/ % 99.16 96.67
Average depth/X 33.32 38.61
Coverage at least 1 X/ % 97.16 97.27
Coverage at least 4 X/ % 96.27 96.42
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Table 2 Distribution interval and number of SNPs

e WT t5a58
Exonic 15552 15792
Exonic Stop gain 153 157
Exonic Stop loss 72 71
Exonic Synonymous 6737 6 810
Exonic Non-synonymous 8590 8 754
Exonic unknowns 0 0
Intronic 26 218 26 624
Splicing 57 56
Upstream 19 106 19 536
Downstream 15401 15761
Upstream/Downstream 4583 4611
Intergenic 197 985 202 215
Total 289 649 295492
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Table 3 Distribution interval and number statistics of InDels

i) WT t5a58
Upstream 6 058 6107
Exonic Stop gain 14 13
Exonic Stop loss 2 2
Exonic Frameshift deletion 375 364
Exonic Frameshift insertion 340 351
Exonic Non-frameshift deletion 525 519
Exonic Non-frameshift insertion 448 427
Intronic 8113 8175
Splicing 31 31
Downstream 4555 4612
Upstream/Downstream 1639 1623
Intergenic 35989 36 412
Total 60268 60 852
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Table 4 Distribution interval and number statistics of
structure variation

i) WT t5a58
Upstream 212 192
Exonic 897 914
Downstream 192 176
Intronic 145 137
Upstream/Downstream 64 47
Intergenic 1557 1367
Splicing 0 0
INS 7 8
DEL 2678 2376
INV 471 519
ITX 813 959
CTX 4238 4109
Total 8207 7971
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Table 6 Types of INV variation in exon region of the tsa58
a1k PSGREN FE X X Pe otk Lo X X 45 SV SV K/ SV K il
fr s 1 S 1 hrsi 2 EfEE 2 e bp #9735
2 20878044 35+0— 21473236 39+31— INV 594 401 99
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Table 7 Variable splicing types of Os02g0565400 (LOC_Os02g35750) in wild type
By Al FH 1D P LRURIN AR 45 AT AT AR E 17 4%
TSS 0s02g0565400 2 21470917 21473554 21473554 +
TTS 0s502g0565400 2 21475246 21475352 21475246 +
TTS 0s502g0565400 2 21475417 21475469 21475417 +
AE 0s02g0565400 2 21474424 21474559 21474424~21474559 +
AE 0s02g0565400 2 21474424 21474477 21474424~21474477 +
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Fig.2 Structure diagram of Os02g0565400 (LOC_0Os02g35750')
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Fig.5 Differentially expressed genes between the tsa58 and wild type
Statistics of Pathway Enrichment
Vitamin B6 metabolism
Tryptophan metabolism gene_number
Thiamine metabolism 5
Taurine and hypotaurine metabolism 10
RNA polymerase 15
RNA degradation 20
Porphyrin and chlorophyll metabolism 25
Plant-pathogen interaction
Inositol phosphate metabolism qvalue
. 1.00
Galactose metabolism
carotenoid biosynthesis 0.75
Benzoxazinoid biosynthesis 0.50
Base excision repair 0.25
ABC transporters
P 0.00
Photosynthesis
Brassinosteroid biosynthesis Diff
sesquiterpenoid and triterpenoid biosynthesis down
Alanine, aspartate and glutamate metabolism up
Valine, leucine and isoleucine degradation up&down
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Fig.6 Rich distribution site of KEGG pathway of differentially expressed gene between the zsa58 and wild type
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Fig.7 Expression of ribosome subunit differential gene in chloroplast between the tsa58 and wild type
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