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The factors influencing tomato’s ripening? 

Nature biotechnology, 2013

PNAS, 2015
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The factors influencing Arabidopsis leaves’ color? 

Plant cell,  2008

SVR1 GO Terms
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Examples in Mammals  



Epigenetics

• DNA modification

• RNA modification

• Histone modification

• Regulatory non-coding RNAs

• Chromatin structure

……
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Nucleic Acid Modification



DNA modification
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Cell chemical biology,  2016



RNA modification
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Cell chemical biology,  2016



Pseudouridine（假尿嘧啶） modification 
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• The earliest discovered RNA modification（1951）

• The most abundant modification in RNA(7%-9%)

• Widely distributed in tRNA, rRNA, snRNA

• Maintaining tRNA structure

• Involved in Translation 



Pseudouridine detection
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Nature chemical biology, 2015



Pseudouridine Formation
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• pseudouridine synthases(13 PUSs in Human)

• H/ACA ribonucleoproteins 



Pseudouridine synthases family

12

Pseudouridine 

synthase in human

family

PUS1 TruA

PUS3 TruA

PUS7 TruD

PUS10 Pus10

PUS7L TruD

DKC1 TruB

PUSL1 TruA

RPUSD1 TruA

RPUSD2 TruA

RPUSD3 TruA

RPUSD4 TruA

uridine-to-pseudouridine isomerization in tRNAs

—— Tru Family

uridine-to-pseudouridine isomerization in 50S rRNAs

——Rlu Family

uridine-to-pseudouridine isomerization in 30S rRNAs

——Rsu Family



Pseudouridine synthase protein in Arabidopsis 
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• GreenPhylDB

Species Gene numbers Transcripts numbers 

Oryza sativa 14 23

Arabidopsis thaliana 23 29

Ricinus communis 10 10

Musa acuminata 10 10

Solanum lycopersicum 21 21

Musa balbisiana 14 14



Pseudouridine synthase protein in Arabidopsis 
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TAIR ID Exon numbers Length TAIR ID Exon numbers Length 

AT1G09800 10 372 AT3G04820 20 715

AT1G56345 2 322 AT3G06950 6 323

AT1G34150 14 446 AT3G19440 10 477

AT1G20370 2 549 AT3G43340 3 74

AT1G76050 7 430 AT3G52260 13 417

AT1G20410 15 504 AT3G57150 1 565

AT1G76120 2 463 AT4G21770 9 472

AT1G78910 9 478 AT5G14460 9 540

AT2G39140 9 410 AT5G35400 10 471

AT2G30320 7 510 AT5G51140 13 410

Combination information from TAIR、NCBI、GreenPhylDB



Phylogenetic analysis of  Arabidopsis 
pseudouridine synthases
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Plant Cell, 2008



Pseudouridine synthases in  Eukaryotes
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Maximum Parsimony TreeMaximum Likelihood Tree



Arabidopsis Pseudouridine synthase protein structure
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http://gsds1.cbi.pku.edu.cn/



Arabidopsis Pseudouridine synthase protein structure
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Arabidopsis pseudouridine synthase protein tree
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Maximum Likelihood Method

Bootstrapping
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AT3G57150 &AT5G14460
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AT3G57150AT5G14460

TruB Family



AT1G20370 &AT1G76120
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AT1G20370 AT1G76120



AT1G20370 &AT1G76120
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• homologous modeling using Swiss-model

• Using  AT1G20370’s full length protein to search database

hPus1p’s X-RAY DIFFRACTION structure 

GMQE: 0.42



AT1G20370 &AT1G76120
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• homologous modeling using Swiss-model

TruA Family

GMQE: 0.72



AT2G39140 &AT3G43340
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AT2G39140

GMQE:0.67

RluB Family



Arabidopsis pseudouridine synthase gene expression 
under stress
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Thank you!

From Baidu


