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Identification and Analysis of a Group of Highly Conserved
trs-like Genes in Rice
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Chinese Academy of Sciences, Shanghai 200233, China;
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Abstract: There are at least ten transcriptional trslike genesin rice that have been corfirmed by RT- PCR and se-
quencing , based on the annotation resuts of rice genome and homologous search. These ten genes correspond to six of
the ten known subunits of TRAPP conplex in yeast. Four pairs of them are duplicates while the other two are unique
according to the known rice genomic sequences. All of the ten genes are congtitutively expressed in rice tissues and
share phylogenetic homology to some extent with other eukaryotic trslike genes in their gene structures and protein
sequences.
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(20 d , ) 1 trs-like RT-PCR
Table 1 RT-PCR primers used for the trs-like genesin rice
6 Gene Primer sequence
Forward(5 -3) Revere(5 -3)
Os3bet3  TCCGGGGACGCCCTCTTC CATACCTACTTGATGCTGCCG
(20 d ) RNeasy Os7et3  GTCCGGGGACGCTCTCTTC GGATCGTAAACGCTTTGTCAAA
Plant Mini Kit ; Osltet5  GAAGCTCATGTTCGGCCTCC CAAGGTGCTTATTGAAAAGCTCG
Os2trs20  GTCTCGTCTCCTCCGCTC GGCGGTGTGGAGCTTACAG
RNA, RQL  osatrs20  CGACATCCCAATCTATGAGGC CATAA GCACT GGA GAAA GCCC
DNase , RT- Os6trs23 ATGGCGTCA GCAGCAATCTAC CCAAA GGCA GTGCA GGAATC
PCR Os7trs23  ATGGCGTTA GCAGCAATCTAC CACATACAAAGACATGGTGCG
Osltrs31  GAGGA GGGTGGGCAAGATG CACAAATCATGTGGA GTCAGC
1.2.3 RT-PCR Os7trs33  GGGTGGTCATGCAGATGG CTTAATAA GCGCACAA GGCA G
, Os9trs33  GAGGTTGCGGAGAGCTGTG GGA GTTGCATGCAAA GTAAA GG
Primer Sdection
(GCG package) Xprimer-on-
line (http :// aces. med. umn. edu/ rawprimer. html)
2.1 10 trs
PCR ( 1, .
like
4 1 L
RT-PCR 10 TRAPP 6 (bet3
TaKaRa RNA PCR Kit (AMV) bet5 trs20 trs23 trs31  trs33)
ver.2. 1 RT-PCR , bet3 trs20 trs23 trs33
(55 ) , 35 2 , 2
MinElute PCR Purification Kit (QIA GEN)
Big-Dye Terminator Cycle Sequencing ,  Os7het3
Ready Reaction 3730 (AB1) 7 , bet3
RNA , 10
) RT-PCR ( 1,A),10
RNA 0.5 g, RT-PCR
) 4 , RT-PCR
, Oslbet 5 5 CDS GC ,
PCR , , , 1
25 ,
1.2.4
Clustd W(http:// , 10
www. biosno. org) , trs-like ,RT-PCR
TreeViewl. 6.6 (http :/ / darwin. zoology. gla.
ac. uk) 2 10 , 2
PredictProtein ~ 3D-PSSM (http:// us. ex-
.ord/ tools
pasy ) 2.2 trs-like
2 6 TRAPP
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4 4 7 RNA
? , , RT-PCR 10
(1

1 2 3 A 5 6 7 g 9 11! M 1 2 3 4 5 5 7 8 8 10 M

1 trs-like
A: 20d B: 20d C: 20d ;D: E: F:
G 4 20d 1 10:0s3bet3 Os7bet3 Oslbets 0Os2trs20 Os4trs20 Os6trs23 Os7trs23

Osltrs31 Os7trs33 0Os9trs33; M :100 bp DNA
Fig.1 Transcription profile of rice trs-like genes in different tissues
A 20 d green shoot of Nipponbare;B:20 d yellow shoot of Nipponbare;C:20 d root of Nipponbare;D : Fertilized flower of Nip-
ponbare ; E: Hag lesf of booting stage Nipponbare; F: Hag ledf of filling stage Nipponbare; G:20 d green shoot of A4 1 10:
Os3bet3, Os7bet3, Oslbet5, Os2trs20, Os4trs20, Os6trs23, Os7trs23, Osltrs31, Os7trs33, 0s9trs33 ;M :
100 bp DNA ladder marker ;

1) 10 2 ;3) bet3 , Os7bet3
;1 2) , Os3bet3
Oslbet5 7 ; , Os4trs20 Os2trs20  Os9trs33
Osltrs31 , Os7trs33 ; trs23
Oslbet5 , 3 , , Osbtrs23

,
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2 trs-like
Table 2 Some features of the trs-like genes in rice
5/3
Genes GenBank Gene / Conserved  do- (
gan (bp) Exon No. Corfirmed 5/3  Coding protén mans /
GenBank  Acc. UTR (bp) length (a. a.)/ )
No. of the MW (kD) Honology  with
genomic aother ocopy in
sequences rice (CDY proteéin
seguence leve)
Pfam04051 ,
Os3bet3 AC084380 2 367 5 none/ 180 187/20.9 98 %/ 100 %
COGb128
Pfam04051 ,
Os7bet3 AP003765 1913 5 none/ 233 187/ 20.9 98 %/ 100 %
COGh128
Pfam04099 ,
Oslhbet5 AP002970. 2 2172 4 none/ none 179/19.8
COGb122
Fam04628 ,
Os2trs20 AP005300 4 379 5 103 +2/ 39 135/15.4 Ffam04099 , 84 %/ 94 %
COG5603
Pfam04628 ,
Os4trs20 AL 731638 1476 5 none/ 166 135/ 15.3 Pfam04099 , 84 %/ 94 %
COG5603
Pfam04099 ,
Osb6trs23 A P004806 1 696 3 none/ 63 143/ 16.2 COGp122, 98 %/ 98 %
COG5603
Pfam04099 ,
Os7trs23 AP005752 1 689 3 none/ 39 143/ 16.2 COGh122, 98 %/ 98 %
COGB603
Pfam04051 ,
Osltrs31 AP002901 4 148 8 16/ 88 194/21.7
COGb128
Pfam04051 ,
Os7trs33 AP004346 4 560 4 none/ 176 175/ 19.5 91 %/ 95 %
COGb128
Ffam04051 ,
Os9trs33 APO05729 3957 3 none/ 22 174/ 19.6 91 %/ 95 %
COGh128

;4)
Os4trs20 Os9trs33

2.3

TRAPP

[7]

trs-like

Os7bet3 Oslbet5 2.3.1

trs-like

)
3n(n
EST like

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.

Trs

Bet3p

trs
( 3
bet3

( 3,
TRAPP



HU Xin et al. :ldentification and Analyssof a Group of Highly Conserved trslike Genesin Rice 827

1 >
Osibetsl s 2
-+ 1000
(s5itrs31
=10

3 4 B Lo B R 0 1 5
0s6 Os9. = - it
Irs23 ra33
.-.-. 7
eyt -
trs23

J__J,'ﬂ_
cM
2 trs-like
Fig.2 Chromosome location of trs-like genesin rice
3 trs-like
Table 3 Structural analysis of trs-like genes between rice and Arabidopsis
CGene Structure & Length (bp) of exons CGene Structure & Length (bp) of exons
Os3 bet3 60-98 - 100 - 183- 123 0s2 trs20 81- 86- 61- 87- 93
Os7 bet3 60- 98- 100- 183- 123 Os4 trs20 81- 86-64- 84- 93
At5 bet3 57- 98- 100- 183- 123 Atl trs20 81-86- 61- 87- 93
Os6 trs23 66 - 169 - 197 Os7 trs33 152 - 118 - 229 - 29
Os7 trs23 66- 169 - 197 0s9 trs33 152- 118 - 255
At5 trs23 60- 169 - 197 At3 trs33 152 - 118- 223- 29
Osl bet5 254 - 115- 119- 52 Osl trs31 72-89-64-78- 77- 67- 108 - 30
Atl bet5 224 - 115- 119 - 52 At5 trs31 72-89-64-78-77-67-108- 33
Os: VAt
Os: O. sativa; At: A. thaliana.
2.3.2 6 6
CGenBank ,Bet3p
6 Trs ,
( 4 4 1) , Trs20p Tr23p Trs3lp
2 ( ) , Trs31p
: (30 %)
[71 3
:2) Trs20p 1 21
6 ,Tr20p  Tr23p , (28 %) (38 %)
Pfam4099 COG5603, , 2 ;
Ffam4099  Bet5p 1 (coil) , N - C- 2
Pfam0451 COGh128 3 Trs31p , 2 (hdix) ,
Bet3p Trs3lp Trs33p Trs20p 1 1 (sheet)
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Fig.3 Structural Analysis of eukaryotic bet3 genes ' ’
Pf: Plasmodium falciparum; Mm: M. musculus; Hs: H. sapiens; (MIP- 2A) MBP- 1
At: A. thaliana; Os: O. sativa. c- myc
2 2 ’ _
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[1]

4 6 TRAPP
AL ;0s: HS oN JHs:
Mm:
Fig.4 Phylogenetic tree of eukaryotic
TRAPP subunits
: C. elegans; At: A. thaliana; Os: O. sativa; c: S.
cerevisiae; Hs: H. sapiens; Mm: M. muscul us.
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