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(National Center for 2.1 BACI1332 10
Biotechnology Information, Bethesda, Md) 82 kb BACI1332 10
BLAST ( 1, 1) 7
1.2.2 MITEs BLAST ( 11332.1, 11332.2, 11332. 3a, 11332. 3,
, 11332.4, 11332.6, 11332.8)
MITEs, MITE cDNA ; 3 (11332. 5,
[2] 11332. 7, 11332.9) cDNA :
2 (Results) , BLAST , P 3.8x10" ¥
Table1l Genesencoded by BAC 11332
Number® Gene BLASTP match Organism GeQBank P vdue EST match T Ssue
accesson no. expressng
1 11332.1 AtMRP2 Arabidopsis AC003096 0 C72419 panicle
thaliana (gi| 3132479)
2 11332.2 unknown protein Arabi dopsis AF049236 7%x10 # AU058040 cdlus
thaliana (gi| 3068705)
3 11332. 3a C74465 panicle
3 11332.3 AU029363 panicle
Cr4272 panicle
D48443 green shoot
4 11332.4 contains 6 Arabidopsis AC007519 6.9x10°° D43026 cdlus
PF| 0040 WD40 thaliana (di| 5668798) C26424 cdlus
G beta repeat C98576 panicle
domain
5 11332.5 contains PF| 00069 Arabidopsis AC007060 3.8x10" 2
eukaryotic protein thaliana (gi| 4587513)
kinase doman
6 11332.6 AU030332 immature lesf
AU030331 immature legf
C91820 panicle
D41592 green shoot
7 11332.7 Ser/ Thr kinase Arabidopsis AC006569 6x10°%
protein thaliana (gi| 4512705)
8 11332.8 hypothetica Arabi dopsis AC004138 2x10° AU029996 immature ledf
protein thaliana (gi| 3461814) C97109 cdlus
C27719 cdlus
C71934 panicle
9 11332.9 NAC domain Arabidopsis AF123311 2.2x10° %
protein NAM thaliana (gi| 4325286)
® Numbersin this column correpond to those indicated in Fig. 1.
a be d e f g
1 2 33 4 5 6 7 8 9

Fig.1 Schematic representation of the podtiona pattern of miniature inverted trangposable eements (MITES) rdative to
genesin the rice genomic sequence of BAC 11332(under GenBank/ DDBJ/ EMBL accesson no. AJ243961)
The dosed arrows with numbers beneath denote genes and their directionsof transcription precisdly determined with Smilarity match in public
database available , and open arrows indicate genes mainly predicted by program GenScanl®!. The open diamonds with letters above indicate
MITEs, dl detected by smilarity search. The numbers 1 —9 denote gene 11332. 1, 11332. 2, 11332. 3a, 11332. 3, 11332.4, 11332.5,
11332.6, 11332.7, 11332.8, 11332.9, reyectivdy, and the lettersa, b, c, d, e, f, g, denote MITE Tnrl-Osl, SuginrOsl, Tnrl-
Os2, Tourist-Osl, Zhangyi-Osl, Tourist-Os2, Zhangyi-Os2, repectivdly. MITEsidentified were dl located upstream of the genes regard

lessof their directionsof transcription.
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Tourist-OsSH2
Tourist-Os1
Tourist-Os2

Tourist-OsSH2
Tourist-Os1
Tourist-0Os2

Tourist-OsSH2
Tourist-Os|
Tourist-Os2

Tourist-OsSH2

ATTAAATATAGAAAAAARRACTAATTACATAGATTGCATGTAAATTGCAAGATGAATCTTTTAAGCCTAA
ATAGACTA----ARABRATAACTAATTGCACAGATTGAGACTAAATTAGGAGACAAATCTTTTAAGTCTAR
ATGAGCTA----ATAAATAAATAATTATACAGATTGCGACTAATTTGCGAGATAAATATTTTAAACCTAG

TTGCTCTATGATTTGATAATATGGTGCTACAGTAAAAATTTGCTAATGACGGATTAATTAGGCTTAATAA
TTGTTCCATGATTTGGTAATATGATGCTACAGTAAACATTTGCTAATGACAGATTAATTAGACTTAATAA
TTGCTCCATGATTCGATAATGTTGTGCTACAGTAAACATTTGCTAATGACGGATTAATTATGTTTAATAA

ATTCGTCTCATAGGGGGATTCTGTAATTTGTTTTGTTATTAGACTACGTT TAATACTTCAAATATGTGTC
AT DT G — — = = — = = == =
AT T T G — — = = — = = — = = e

CGTATATCTGACGTGACACAGTAAAAATTTTCACCGCAGGATCTAAACACTGCC

Tourist-Os1
Tourist-Os2

Fg.2 Mutiple dignment of Tourist-Osl, Tourist-Os2 and Tourist-OsSH2 [ GenBank accesson no. U70541
(21644 —21977) |
Dashed lines represent gaps introduced to optimize dignment. Nucleotides that are identicd to those of Tourist-OsSH2 are
indicated in bold.

Tnr1D-Og
Tnr1-Osl
Tnrl1-Osl

Tnr1D-Og
Tnr1-Osl
Tnrl1-Osl

Tnr1D-Og
Tnr1-Osi
Tnrl1-Osl

TnriD-Og
Tnrl-Osl
Tnrl1-Osl

TCAAACATTTTTTAAAAAGTCAACAGCGTCARATATTTTGGGATGGAGGCAGTA—~———
TCAAACATTTTTAAAAAAGTCAACGGCGTCATACATTTTATGATGGAGGGAGTATATT ~
TTAAACATGTGCTAAAAAGTCAACGGTGTCARAC

—-——-GGAGGGAGTAGTACA

Fig.3 Multiple dignment of Tnrl-Osl, Tnrl-Os2 and TnriD-Og®!
Dashed lines represent gaps introduced to optimize dignment. Nucleotides that are identicd to thoseof TnrlD- Og are

indicated in bold. The 2 bp DRs” TA” are underlined.
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TACTCCCTCCTTCCCTAAATGTTTGACACCGTTAACTTTTTTAAATATGTTTGACCG
AAAAGAAGTACTCCCTCATTTCCTAAATGTTTGTCGCCGTTAACTTTTTTAAACATGTTTGGCTG
-GTGATAATACTCCCTCCGTTTCAAAGTGTTTGACACCGTTTACTTTTTAATACGTGTTTGACCA

TTCGTCTTATTCAARAAAATTTTGTGAAATGTGTAARACTATATGTATACATAAAAGTATATTTAA
TTCATCTTATTCAAAAACTTTTGTGAAATATGTAAAACTATATGTATATATAAAAGTATATTTAA
TTCGTCTTATTCAAAAAATTTAAGTAATTAT-TAATTCTTTTCATATCATATGATTCATTGTTAA

CAATAAATCARAATGATAGATAAATAATTAATAATTACTTARATTTTTTT TGAATAAGATGAACGG
CGATAAATCAAATGATAGGAAAAGAATTGATAATTACTTAAAGTTTTT --GAATAAGACGAACGG
ATATACTTTCATGTACACATATAGTTTTACATATTTCACAAATTTTTTTT-AATAAAATGAACGG

May , 2000 MITEs 225
6x10 > 2.2x10"* MITE , Sugin  Zhangyi ,
2.2 BACI1332 7 MITEs MITEs
BAC11332 7 MITE Sugin , Sugin-Osl, 11332.3
1 2 4 5 , Tnrl-0Osl ( 1, 2)
MITE , 2 Tourist Sugin-Osl 9
[7.8] 2 Tnrl o1 o Tourist , Table2 MITEsand MITElike dementsin BAC 11332
Tourist-Os1 Tourist-0Os2 , 11332. 6 Name Oass Characterigtics Postion(nt)'
11332.8 5 . 82 % Tnrl-0sl  MITE TIRs, 2 bp DRs a(15920 —16154)
TIRs DRs , Tnrl-0s2  MITE TIRs, 2 bp DRs ¢(25239 —25466)
Tourist Tourist-Osl MITE  Tourist core sequence  d(40888 —41038)
( 2) 2 Tnrl , Tnrl-Osl Tourist-Os2 MITE  Tourist core sequence  f (58738 —58887)
Tnrl-0s2, 11332. 2 11332.4 5 SugimOsl  rove TIRs, 9bp DRs  b(24496 —24898)
1, 2, 84 % : Zhangyi-Osl  novel TIRs e(42389 —42588)
Tnr1tt , Zhangyi-Os2  novel TIRs (69773 —69980)
( 3) " The lettersa—g in this column correspond to the M I TEs, asindi-
MITEs BAC 11332 cated in Fig. 1.
Tourist-OsSH2 GGGCATGTTTAGATCCCCAGGCAAGTTTTTTCACCCTATCACATCGAATGTTTAGATATATGTATGAAAT
Tourist-0sl oo AAGTATTAAAT
Tourist-0s2 oo AAGTATTCAAT
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(A)
e —
Sugin-Os1 pos TTCACCAGACTGAAATTTTTACAATTTGGTCCTTTTTGARAACTTATTTTACAAATAGACC
Sugin-Os| neg TCTGGTGAACTGAAATTTTTACAATTTGGTCCTTTTTGAAAACTTATTTTACAAATAGACC
Sugin-Os] pos CTTGGARAAACT TAAACTGGARATGGTCCTTTTCGGGGCGCTAGAGTGGCTGGCGCCGTAC
Suqin-Os1 neg TCTGGGAAAA-TTAAARCCGGARATAGTCCTTTTCGGGACGCCAGAGTGGCTGGCGCCGTAC
Suq{n-Osl pos CCCAACATGGCGGCGCCAGCCACACTGGCGCCGTGCCCGTGCCACCGTGGCACTAGGGCTG
Sugin-Osl neg CCCAACATGGCGGCGCCAGCCACACTGGCGCCGTGCCAG--CCATGCTGGCGCCGTTCTAT
Suqin-Os1 pos TCGTGGAGGTGCTGACTAGGCCGAAGGGGGCGCCAGCCAATGTGGCGCCGCCCCTCATAGA
Suqin-Os! neg GAGGGGCGGCGCCACATTGGCTGGCGCCCCCTTCGGCCTAGTCAGCACCTCCACGACAGCC
Suqin-Os1 pos ACGGCGCCAGCATGGCT--GGCACGGCGCCAGTGTGGCTGGCGCCGCCATGTTGGGGTACG
Sugin-Os1 neg CTAGTGCCACGGTGGCACGGGCACGGCGCCAGTGTGGCTGGCGCCGCCATGTTGGGGTACG
Suqin-Os\ pos GCGCCAGCCACTCTGGCGTCCCGAAAAGGACTATTTCCGGTTTAA-TTTTCCCAGAGGTCT
Suqin-Os] neg GCGCCAGCCACTCTAGCGCCCCGARAAGGACCATTTCCAGTTTAAGT TTTTCCAAGGGTCT
Suqin-Os| pos ATTTGTAAARATAAGTTTTCAAAAAGGACCAAATTGTAAAAATTTCAGTTCACCAGA
Suqin-Os1 neg ATTTGTAAAATAAGTTTTCAAAAAGGACCAAATTGTAAAAATTTCAGTCTGGTGAA
e e
(B)
(R ——.
Zhangyi-Os| 34811 TACTCCCTCCGTTCCA---=--~— AAGAGATTTTAAGTTTTTACTTACACTGTTTGATCATT 34863
FEEEErE 1l FEoreeeerrrrrrrrr [ T O O O
Zhangyi-Os2 62454  TAATCCCTCCATCCCATAATATAAAGGATTTTAAGTTTTTGATCGTAGTATTTGACTACT 62395
Zhangyi-Osl 34864  CGTTTTATTTAAAAAATTTGTATAAATATAAAAAGCGAAAAATTATGCTTAAAATAATTT 34924
R e AR R R R R
Zhangyi-Os2 62394  TGTTTTATTCAAAAAATTTATGCAARATATAAAARACGARAAGTTATGCGTAAAATATTTT 62335
Zhangyi-Os1 34925 ~ GGATAATAAAGTAAGTCAAAARAAA----~ TAATAATTCTAACTTTTTA---ATAAGACGA 34976
PEEETETIE el NEREEER (N [RERRRRRE
Zhangyi-Os2 62334  GGATAATAAAGTAAGTCAAAAAAAGCAAATAATAATTCCAGAATTTTTTGGATAAGACGA 62275
Zhangyi-Os] 34977  GIGATCAAACAGTGCAAATAAAAACTCAAAATTCCTTATATTATGAGACGGAGGAGTAGTTAGT 35040
R N N R R R R RN R R RN I
Zhangyi-Os2 62274  GTGGTCAARACCGTGTAAGCAAAAACTTAAAATCCCTTATATTATGGGACGGAGGGAGTATCAGT 62211
Fg.4 The new family of MITEsidentified in BAC 11332
(A) Opposte strands ( Sugin-Osl posand Sugin-Osl neg) dignment of the putative nove MITElike dement Sugin-Osl; closed
arrows indicate the postion of TIRs, and underlined regionsindicate the putative DRs. (B) Alignment between the two members
( Zhangyi-Osl and Zhangyi-0s2) of MITElike family Zhangyi ; dosed arrows indicate the position of TIRs. Dashed lines repre-
sent gaps introduced to optimize dignment. The numberson |eft and right indicate the postion of the MITEs in the sequence of
BAC 11332.
bp DRs[ 4(A)] Zhangyi 2 , ,
Zhangyi-Osl Zhangyi-0s2, 11332. 6 Tnrl-Osl 11332.2 11332.3a
11332.9 &5 ( 1, 2) , 240 g5
bp , 81 % ,
, DRs [ 4 3 (Discusson)
(®)] MITEs
2.3 BACI11332 MITEs MITE
82 kb BAC 11332 ,
BAC 11332
MITEs
, MITEs 1,
MITEs
’ ’ MITEs MITE
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Preferential Location of MITES in Rice Genome

[zHAN G XiarLiand , HON G Guo-Fan *

( National Center for Gene Research, the Chinese Academy of Sciences, Shanghai 200233, China)

To observe the asociation between MITEs and genes in details, 82 kb of the rice genomic DNA

were sequenced , and 10 genes were identified by dmilarity search. It wasfound that miniature inverted repeat

trangposable dements (M I TES) were located upstream of the genes identified without exception, regardless of
their directionsof transcription. One M I TE wasfound to be located between two 5 regionsof the genes with op-

poste orientation of transcription, indicating that it was shared by them. The postiond patternsof M ITES may
therefore serve as an aid for preliminary screening of genes.
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