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ABSTRACT

Using the computational approach, we studied the oligonucleotides repeats in cur-

rent available bacterial whole genomes. Though, repeats only count for a small por-

tion in bacterial genomes, they still prevail. Our study shows, some of these oligonu-

cleotides have a large copy number in genomes while maintain its taxon specificity.

Generally, a length larger than 12 is enough to make a oligonucleotides repeats genus-

specific. Longer oligonucleotides will become more specific and be the species or strain

marker sequences. We show here some examples in archaea and bacteria with different

specific taxon levels. As we have a large volume of computational results, we make

it available online by our TSOR server.It deals with user’s query and in this thesis we

give examples on how to use this server. Moreover as these TSOR sequences are both

specific and highly repeated, they would become possible nice candidate for biased

microbial community genomes amplification.

Keywords Bacteria Genomes Repeats Database
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1�Ù XØ

1.1 [ÿÄÏ|?Ð

[ÿ)Ô£ý[ÿÚ�[ÿ¤´)Ô��­�|¤Ü©"gln�õ·c

c§[ÿ����P�)Ô�)u/¥§�y3§§E´/¥þ©Ù�2§·

A5�r�)Ô[1]"���N�[ÿ´�éf��)Ô§�¦��8N�^

%ã��K�X/¥)¸Ú<a)¹"k
[ÿ«aÏ�UÚuî­�<a;

¾
�·�¤Ù�"ùÙ¥�)��,«6a�Haemophilus influenzae§��

¡ö�Streptococcus pneumoniae§��,
¯Ô¥Ó�Staphylococciá�"�k

�õ�[ÿ´é<alõÚk|�"Ù¥Òkéõ��©)ö�[ÿ§)�3

è1§ôà�°.§r)ÔN¥�zÆ��±ÃÅÔ�/ª8��g,�¸¥

�"XJvkù
©)ö[ÿ§¤kýØ)Ô7ò«ý§
��[ÿE�±g

d�)¹e�"

�´Ï�[ÿéu<aèx§)��¸ÚU
�­�5§¿�[ÿ�Ä

Ï|�éuýØ)Ô
ó�é����Ï§@31996cm©§Òm©éº

Yé[ÿÄÏ|?1ÿS§±BuéÙ?1��\�ïÄ"Escherichia coli

K-12´�@m©ÿS�[ÿ�ÄÏ|[2]§
Haemophilus influenzae Rd´�@�

¤�[ÿ�ÄÏ|[3]"d�§�X�ÄÏ|Ñ�lÿS(Whole Genome Shotgun

Sequencing§WGS)�Ú\Ú]7Ý\�O\§[ÿÄÏ|�ÿS�ÝÚ5�z

cÑ3O\"��2006c4�7F§�k�ÿS�[ÿ�ÄÏ|319�§�)26�

�[ÿ(Archaea)Ú293�ý[ÿ(Eubacteria)[4]"Ù¥§éu<a���¾[ÿ�

8¥�Proteobacteria�¥§®kõ�64�ÿ¿�ÿS"

�ÿSó��?Ð���§Äu[ÿÄÏ|�ïÄó����


���?Ð"Äk§�)
éõ¡�[ÿÄÏ|�éÄÏ§S§�

)Glimmer[5],GeneMark[6]�"du[ÿÄÏ|�éuýØ)ÔÄÏ|
ó

(�{ü§ù
§S®äk�~p�O(Ç§��éÄÏ�£OÇ��90%±

þ"Ùg§ÄuWGS�{�[ÿÄÏ|ÿS�uÐ×�§�X©�§S�

�õ§y3|^WGS�{§�±3�
�5�ÿS¥%�U�¤��[ÿ�

ÿSó�"��§éuÄÏ|�'�ÄÏ|ïÄ(Comparatitive Genomics)§�

©f)ÔÆ§¢DÆJø�þ�Ä:�£§Ó�|^ÄÏ|S�¥��¥

1



1�ÙXØ

(­E(Small Satellite Repeats, SSR),G1­E(Tandem Repeats, TR)½Ù¦�


A�S���¢DÁ�¥�Marker®²¤�¢DÆïÄ¥�­�óä[7]§é

uDUS(DNA uptake signal)[8],χ-site[2]�A�S��ïÄ�´�Ï�«
éõ­

|L§¥�©fÅ�"ÏdÄÏ|Æ�¢´0�©fõUÚ¢D&E�m��

èÆ§�X�õ�)ÔÄÏ|ò�ÿS§§�­�5Øó�"

1.2 [ÿÄÏ|¥­ES�

3éu[ÿÄÏ|�ïÄ¥§éu[ÿÄÏ|¥�­ES��ïÄ´Ù

­���Ü©"ÄÏ|­ES��±½Â��ÄÏ|¥�Ù¦S��ké�

�q5�S�"[ÿÄÏ|¥�­ES��±��©�ü«a.§$E,Ý

G1­ES�(Lowcomplexity TR)Ú���­ES�"$E,ÝG1­ES�

~�­Eü��Ý�1�Ø���5�Ø���m§Þ���ü��õgÑy

�­ES�"���­ES�K�)=���(Transposable Elements)§�\¥

(S�(Minisatellite)§�5�G1­ES�(TR)Úm�©Ù�­ES�(Spaced

Repeats)"

�,[ÿÄÏ|¥�­ES�a.3ýØ)ÔÄÏ|¥ÑUé�éA§�´

�«­ES�3ÄÏ|¥¤Ó'~9êþ´ØÓ�"

• 1�§�éuýØ)ÔÄÏ|
ó§[ÿÄÏ|'�{'§90%±þ�?

è«[9]§­ES�3[ÿÄÏ|¥���Ó�1-2%"
3ýØ)Ô¥§

�?è«�'~���õ§�1¥�28%§
3<a¥�97-98%[10]§Ï

��?è«õ�­ES�§¤±ýØ)Ô�­ES��õ�õ"

• 1�§{ü­ES�2�©ÙuýØ)ÔÄÏ|¥§Ó¤k­ES�oþ
¥�ý�õê§X<aÄÏ|¥�AluS��[11]§�±��Azkb"��

/§3[ÿÄÏ|¥§{ü­ES�¤Ó'­é�§A�é�Ñy"�é


ó���­ES��'­�'ýØ)Ôpéõ",
·�7L�%ù�

�'�§Ï�ýØ)ÔÚ[ÿÄÏ|�����ØÓ§Ù¥ÄÏ���­

E�U�[ÿÄÏ|¥��­E��",
ÄÏ���­E  3ýØ)

Ô¥®Ø2�@�==´­ES�"

• 1n§ýØÄÏ|���S�­E  ´�5��=�f§X�ÔÄÏ|
¥�Mite§Sine§LineS��[12]"
3[ÿÄÏ|¥§�,=�fÚ�\

S�(Insertion Sequence, IS)�©Ù�é2�§�ÙoþØ�§��­ES

��Ì�¤©´m�©Ù�­ES�Ú�5��G1­ES�"
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1�ÙXØ

�,Ø
±þn:ØÓ	§ýØ)ÔÚ[ÿÄÏ|3­ES�þ�kéõÙ¦

ØÓ�?"

­ES���±U­Eü����§Ý©�î�­E�Øî�­

E"z�­Eü��zgÑyÑî���Ò´î�­E§zgÑy�

±Ø��Ò´Øî�­ES�§½ö��ì?­ES�(Approximated

Repeats)"Ï�ù
­ES�  �k)ÔõU§¤±éõ^5Ïé

ù
­ES��^��A$
)"~��ÏéØÓ­ES��^�

kSTAR§STRING§TRF§SRF§Adplot§Reputer�[13–18]"

1.3  Ø��­ES�

�,[ÿÄÏ|¥­ES�a.Êsl�§3ù�Ø©¥·��Ì�ïÄ

é�´î�­E� Ø��S�§­Eü��Ýl9�Ø���24�Ø��"ù

��­ES�3[ÿÄÏ|¥�©Ùé2�§¿�  %¹X)ÔõU¿Â"

@31996c§1��[ÿ�ÄÏ|Haemophilus influenzaeÿS�¤�§Òkó

�éÙ¥�ª�Ñy� Ø��§�Ò´·�¤¢� Ø��­ES�?1


ïÄ[19]"uyL²ù
ª�Ñy� Ø��S�©¤n«a."�´§Uptake

Signal Sequences(USS)S�"ù«USSS��Ó�3Pasteurellaceaeá�Ù¦ÿ

¿¥�uy[20]"�´§Multiple Tetranucleotide Interations§3?è«cã§­

Egê�UCl
UC�L���x"n´§Intergenic Dyad Sequences(IDS)§

3�?è«§�U�DNA�E,�?(�k'"d��X[ÿ�ÄÏ|êâ�

O\§Ó��ïÄ�í2��õ�ÄÏ|þ§¿�'�ÄÏ|Æ��{�(

Ü"©z¥§<�éStreptococci§Bacilli�áÄÏ|¥� Ø��­ES��


ïÄ§(J�L²¦��[ÿ�)ÔõU���'[21, 22]"

o
ó�§3[ÿÄÏ|¥§Ù¥�pªÝ� Ø��­ES��V¬k±

e)ÔõUµ

• 1�§��&ÒS�(Biological Signals)§3)ÔõU¥å�­�

�^§�XEcoliÄÏ|¥�χ-site[2]§��S�s�£O :¶q

�XPasteurellaceae�ÚNesseriaeá¥�USSS�[20, 23, 24]§��C

�uptakeÅ��&Ò"

• 1�§3DNA��?(�¥�Uå­��^§cÙ´©Ù3�?è

«�(intergenic)�­ES�§�XSulfolobusá¥�á5Km�­ES

�[25]§´­��DNA(��x�½ :¶q�X§Haemophilus in-

3



1�ÙXØ

fluenzae¥�IDS[19]ÚEschrecia coli¥�REP[2]§Ñ´dyad(�§é�U

3DNA¥/¤hairpin(�§l
N�Ùþi�ÄÏL�"

• 1n§��?\?è«(coding)§UCÄÏL�§�XHaemophilus influen-

zae¥�tetra tandem­ES�[19]§½öNesseriaeá�VNTRS�[26]§Ù

­Eü���Ø�n��ê�§l
3UC©ê��¹eUC?è«��

 §��L�ØÓ�x¶q�X�
TEÚISS�§±­ES��­|� 

:§��ÄÏ|�ÛÜS���§���Ü©ÄÏL��%½ö�2"

ùn�����U´é Ø��­ES�õU�Ø��8a§�k�õ�Ù)

ÔõU��uy"

1.4  Ø��­ES��©aAÉ5

 Ø��­ES�3þ!¤ã�õU�	§�~�k©aAÉ�&E"Ê

H5ù§ÄÏ|��É5  �LXÔ«��É5§,��¡ Ø��­ES

�TTq´ÄÏ|�­�|¤Ü©§¤±¦�â´ÄÏ|�É5�1N§�Ò

´Ô«�É�1N"@3�ÄÏ|ÿS¤�y¢�c§<�Ò®²m©gú

|^�
©aAÉS�§~X|^«AÉ½öáAÉ�S�¡ä��ÚÔ?

1AP-PCR§éT«½öTá?1AÉ5*O[27]¶~X|^FingerprintEâu

ÿ¥(­ES�§¦^ù
¥(­ES���ØÓÿ¿�©fIP§l
«©

�¾5ÚÃÓ5�ÿ¿[28]¶�kó�|^���Ý���x�|á/S�§

¿�Ø�µ§2^¤©¥þ�m�ål�ï[ÿ�©aä§T��lÄÏ|ê

âÚO�Ñu�[ÿ©a{%�¢�Æ[�â�zõc5�¢�È\���[

ÿ©aÃþ¬Ü���Ð[29]"¤kù
¢�ÚO��¯¢þL²áØ��S

���k[ÿ�©aAÉ5&E§XÛl¥J�¿|^ù
&Eò´��ék

]Ô5��K"

ù�Ø©¥§·�òlO���y8®k�¤k[ÿÄÏ|��½�Ý� 

Ø��­ES�Ñu§éù
­ES��AÉ5§)ÔõUÚA^�
ïÄ"

·�Äk?�
O�­ES��§S§·��§SREPFINDERU°(����

��½�Ý�¤k[ÿÄÏ|¥� Ø��­ES�"d	�gC?�
Nõ

9Ïó��Perl§S§5�¤¥m(J�$E,ÝLÈ§g­ULÈ�ó�"3

O���¥m(J�§·��
±e©Û§Äk·�©Û
ù
O�(J�Ú

OwÍ5§Ùg·�3äkÚO5�G¥Ïé
�
AÏ�«á½öÙ¦©a

?OAÉ�pÝ­E Ø��S�¿é¦��õU�^�
©Û§2g·��

4
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ï
��Taxon Specific Oligomer Repeats(TSOR)ÑÖì²�§�±Äu^r�I

¦�£¤�Î�TSORS�"ù
SNò3e¡�Ø©¥Ñ¬k�[Qã"
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1�Ù ©aAÉ5� Ø��­ES�

2.1 ïÄ�{

|^ênÚOÚKG�|ÜÆ9S��{§·�é¤k®ÿS�[ÿ�ÄÏ

|O�Ù¤k�°(­EG"O�L§¥·�UCG��ÝK"éuù���

�êâ8§·�æ^A«�{l¥�÷©aAÉ�&E"Äk§·��½,�

G�3,�Ô«¥���ÑygêD§Ó�î�×¤Ù¦¤kÄÏ|§òù�

G3@
ÄÏ|¥��ÑyDg�P¹3Y"ù�·�ÒU��3,«wÍ5

^�e§ù�G3¤k�ÄÏ|p�©ÙG¹"Ùg§·��±ÃóÀJ,�

á�Ý Ø��S�K=12��«f§lù�«fm©÷ÐÑK=15,18...�¹kù

�«fG�S�§¿é¤kù
S�3D=2��¹eî�×¤¤kÄÏ|§Ò

�±��'uù�GXÛl2�©Ùu�
ÄÏ|¥�§¦�û)GÅìÂ 

©Ù�,
AÉ�ÿ¿¥�©aAÉã�"

2.2 êâO�

(1)lNCBI�[ÿÄÏ|ftp�Õ[30]þ·�e1
y®ÿS�¤k[ÿ

�ÄÏ|�S�©�"¤kS�©���L�TSOR�Õ[31]"Ù¥�

k293��ÄÏ|§�)�[ÿ3�10j12813�16á24«24�ÿ¿§ý[

ÿ14�21j56879�120á196«293�ÿ¿"(2)gC�O�{§êâ(�¿?

�§S§O�¤kù293�[ÿ�°(­E� Ø��S�"3O�¥§·�I

�ü�ëê§ Ø��S��ÝK§­E�wÍ5K�D"Ó�·�3O��À

�·��K�����ÚÚ?§¢S¥·�ÀJK����9�24§Ú?�3"3

�î�^�e§·�ÀJD�2§ù�²LO�·�Ò¼�
K=9,12,...,24�¤k

�3[ÿÄÏ|p­E� Ø��S��8Ü"(3)ÄuÚ½(2)¤¼��(J§

·�Ò�±UYïÄG�©aAÉ5
"

2.3 ­EG�ÚOwÍ5

�
ïÄ Ø��­ES�§ Ø��­ES��ÚOwÍ57L�µ�§

±¦¦�«©u�Å�µ"·�ÀJ
�����Markov�.5��·��

6



1�Ù©aAÉ5� Ø��­ES�

�µ"�ù��ÀJ�1���Ä´§��
ó§·�I�ÀJ��3n + 2�

�Markov�.5��µ"ù´Ï�§[ÿÄÏ|¥�Ì�Ü©�Ü´?è

¡ä(;.�¹e§?è«�u90%)"�Ä�ê�3n + 2�Markov�.�±�

3n + 1���èf Ð5'é"ù���,���Ä´§XJ·�ÀJ��'

�p�3n + 2�Markov�.§�X`5�§½�p§ù�¬%N��b�§3g

,.¥ù
��� Ø��¡ä§5mer½öÙ§¯Ó�����©Ù�^�"


¢S�*	%¿�Xd[22]"

·�¦^
SSPATT^�5O�ÚOwÍ5[32]"Z-score�©Å��^5éá

G�©"Z-score�½ÂXeªµ

Z − score(p) =
Np − Ep√

V arp

Ù¥Np´*	��áG­Egê§Ep´l�µ�.Ï"�­Eg

2 3 4 5 6 7 8
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

D−value

P
er

ce
nt

Percent of Z values on different D−values, K=15, EcoliK

Z<=1

1<Z<=2

2<Z<=3

3<Z<=4

4<Z<=5

5<Z

ã 2.1 EcoliK, NC 000907,ÄÏ|4.6Mb, GC¹þ51%, K=15�O�(
J
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1�Ù©aAÉ5� Ø��­ES�

ê§V arp´��"¢Sþ§Z-score²~^§�éê�ª�Ñ"d�§XJ

��G�Z-score'3.29�p§@oÒ¿�X�k0.1%�VÇù�*	´���

Å¯�
Ø´AÏ¯�"éuÚOwÍ5��K����´��G�­Eg

ê§C�"�G��ÝK�½�§��
ó§���C�§G�ÚOwÍ5�

p"Ø
C�§,��K�ÚOwÍ5�þ´G�K"Ó��C�e§��


ó§���GÙÚOwÍ5�p"��§�k,��K�ÚOwÍ5�þ§

Q´[ÿÄÏ|�GC¹þ Ð5"��GC¹þ Ð5ép�ÄÏ|�'�

�GC¹þ'�þ!�ÄÏ|
ó§¬¦Ó���G�ÚOwÍ5~f"

3ùp§·��I��Ñ��'�;.�ÚOwÍ5�C�§K�ÚGC¹þ

 Ð5�'X§·�¿Ã7�é¤kÄÏ|¥�¤k Ø��­EG�µ�"

��§·�c[ÀJ
ü�;.�ÄÏ|5~yC�§K�§GC¹þ Ð5�

ÚOwÍ5�'X"·��Ñ
5gEscherichia coli O157:H7 EDL933(EcoliK,

Nc 000913, 4.3MB, GC=50%) �Ú5gXanthomonas oryzae KACC10331 (Xanor,

2 3 4 5 6 7 8
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

D−value

P
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ce
nt

Percent of Z scores on different D−values, K=15, Xanor

Z<=1

1<Z<=2

2<Z<=3

3<Z<=4

4<Z<=5

Z>5

ã 2.2 Xanor, NC 006834,ÄÏ|4.8Mb, GC¹þ68%, K=15�O�(J
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·��(J�±l3��TSOR�webÑÖìhttp://tlife.fudan.edu.

cn/∼xial/tsor.htmlþ�¯�£'uTSOR�webÑÖì�|ïÚäN¦^

¬3e�Ù¥k�[ùã¤"ù
(J¥§·�k�L5�çÀ�
©aAÉ

� Ø��­ES�¿é¦�?1?Ø"

(1)�[ÿ

• Pyrococcus·��1��~f5guPyrococcusá"Pyrococci¥�kn�

«®�ÿS§©O´Pyrococcus furiosus§Pyrococcus abyssi§Pyrococcus

horikoshii[33]" @ k � � 3 ù n � Ä Ï | ¥ k � �K=18� G5’-
gttccaataagactaaaa-3’3��ÄÏ|¥þÑy§¿�­Egê�u20g"


3Tn�ÄÏ|±	�Ù§[ÿÄÏ|¥þî��ØÑy§$�Blast(

JL²§TGØÑy3Ù§®�)Ô�ÄÏ|¥"¤±�@�TG´é

uPyrococcusáAÉ� Ø��áG[34]"3·��ïÄ¥§�uy
T

AÏG"

• Methanobacterium thermoautotrophicus ÚArchaeoglobus fulgidus"ù´·

�1��~f"ùü�ÄÏ|��X��ªjAÉ�K=21�G5’-
aaatcagaccaaatgggatt-3’§3Methanobacterium thermoautotrophicus ÄÏ|

¥Ñy
107g
3Archaeoglobus fulgidus¥Ñy
171g"ù
GpÝ8

¥u�?è«�§©O�k0gÚ19gÑy3
?è«"3Archaeoglobus

fulgidus�ÿS©Ù¥§ù�­ES��¡�LS­E[x[35]"ù�­E

S�[x�Sulfolobus solfataricusÚSulfolobus tokodaii¥�á5Km�­E

S�(SRSRs)3©ÙþÚ(�þké��q5§
éSRSRs�ïÄL²§

¦�ék�U´áAÉ��x��(Ü :[25]"duMethanobacterium
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thermoautotrophicus ÚArchaeoglobus fulgidusÑ´zÆg��U9ÿ§ù

��­E(��U3�oÄÏ|3îx�¸e�­½5k­��^"

(2)ý[ÿ

• Escherichia coli"Escherichia coli ´��k��~f"ù�«�o�®

ÿSÿ¿Escherichia coli K12§Escherichia coli CFT073§Escherichia coli

O157:H7 ÚEschericia coli O157:H7 EDL933 l��AÉ5 Ø���

�Ý5w§n��)ÿ¿¥�O157:H7 ÚO157:H7 EDL933�®ÿS

�Shigella flexneri ÿ¿2a str.301 Ú2a str. 2457T ��C"
CFT073 ÿ

¿K�Yersiniaá��C"�[(J�d�TSORÑÖì”non-blast”��4

�”Code=B.12.3.13.1, K=15, D=10”�Î��"
²<óÀJõc�K12ÿ

¿�Ù¦n�ÿ¿%�å$�"d§��ÿS�w��[2, 36–39]§K12¿

K
Nõ=�Ú£ÄÄÏ|��§ù�U´��k�y��Ì��Ï"
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3.1 TSORÑÖì��O

�OTSOR(Taxonomic Specific Oligomer Repeats)ÑÖì�8�3u±�«�

B^r�Î��ªr Ø��©aAÉS��(J���^r"��ÏéAÉ

S��6§Xeã¤«µ

Ù¥Ú½��[ö�Xeµ

(1)ÄÏ|êâ�O�"X2.2!¤ã§Ó�·�¦^DUST§SÐÚLÈe1

ÄÏ|¥�$E,Ý­ES�[40]"

(2)Ï é  Ø � � ­ E S � " | ^ ü � g � � §

S§REPFINDERÚKMERREPEATER�^5O�LL�� Ø��­E

S�§ù�(JUp�u�"zgO�L§I�ü�ëêµK�§O�¤Ïé

� Ø��­ES���ÝÚD�§���E�°ê§�uù�°ê�Ñyò

�P¹"K�ÚD��±´g,ê�?¿|Ü§3·��¢SïÄ¥§·�D�

�Czl2�±þ§ØÓD�éA�ÚOwÍ5®32.3¥?Ø"éuK�§·�

ÀJKl9Cz�24§Ú?�3"K�����32.3¥®?Ø"·�¦^wÄI

���{é Ø��S�?1Oê§�ù���{¬ég·�U�S�¬\õ

Oê[41]§¤±·�^gC�OLFILT.PL§S5�ØcMÚ�M�Uõ��g�

­ES�"Ó�·�2¦^,��§SLCFILT.PL5�Ø�d��é��i1

85)¤�S�§~X�k��½ü�i1§±93ÞÜÚ�Ük��üi1

­E�S�§~Xüi1­EÓ�S��Ý���±þö"·�é¤k�[ÿ

ÄÏ|?1þãö�§ù��(J�ª�¤·��¥m­ES�êâ8"

(3)é Ø��­ES��©a"·��TSORÑÖì�´Äu±þ�Ó�¥

mêâ8"3TSOR�����¥§·�éuz�g�Î§k¦^EXKD.PL§

S§�âBergey’s Phylogeny Code[42]é�­ES���U8¿���Ó©a?

O",�§·�^Local Blast[43]�çÀGØ@
38¿��©a?O	ÿk$

­EÑygêÑy�@
­ES�"¦^Bacteria¥��·��Blast Database§

T¥´l¤k[ÿÄÏ|^Blast�formatDB��
5�"Ó�·�½Ân�þ

5L�T Ø��S��AÉ5"1�´Self-Hit Number§½�SH§^5P¹

5guÓ©a�g�hit",����Out-Hit Number§½�OH§^5P¹5g

13



1nÙ Ø��AÉS��uÙ

ã 3.1 TSOR6§ã

�
�

�
�S

?

Download Sequences

from NCBI

?

Filter Sequences

with DUST

?

Find Repeated Kmers

with REPFINDER

?

Filter Repeats

with OLFILT.PL
LCFILT.PL

?

Group by Common

Taxonomy

?

K
M
E
R
R
E
P
E
A
T

?

Results Interchecked
and Presented on

TSOR Server

?�
�

�
�E

1

14



1nÙ Ø��AÉS��uÙ
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Taxonomic Specific Oligomer Repeats

Taxonomic Specific Oligomer Repeat Server

non-blast version 0.1

Query Submission Form

Use this form to submit your request to TSOR server. TSOR server will discover the TSORs upon your 
requirement. Results will be presented on a webpage and the address will be sent to you via e-mail. 

Your Email Address:

Provide Taxonomy Bergess Code:Look for code here

Provide K VALUE K=9, 12, 15, 18, 21,24

Provide D VALUE D>=2, D>20 is recomended

Please send comments and questions tolixia at fudan dot edu dot cn

file:///C|/Documents%20and%20Settings/charlie/Desktop/tsor_query.pl.htm2006-5-14 11:20:40

submit

ã 3.2 TSORÑÖì�Î4�.¡
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�100±þ"L3.2§3.3¥·��Ñ
^”non-blast”��§K=21§D=100�ëê

e�3�~wÍ�AÉ5­E Ø��S��ÄÏ|"�C�Ú�”blast”��

w«§ý�õêù
­EG�´î��äkAÉ5�"

Pattern SH OH OSH
AGCTGGGTGCCTCAA 11 0 0
AGCCAGCGATTGATG 11 0 0
CTTCATGCCAAAGTG 11 0 0
CAATGCTGCATGCAG 11 0 0
GAGCAGATTCTGCCA 11 0 0
GGCATGAAGGCCCAC 11 0 0
GTCAGTGGGAGAGAT 11 0 0
TAAGCGCCGTCAGAC 11 0 0
TGACGCCTGCTTCGG 11 0 0
TTGAGGCACCCAGCT 11 0 0

L 3.1 EcoliK§D=10§K=15§blast version§TSOR�£(J�!À

Lvl. Tax.Code Oligos. Cp.Num. in Genomes
Cla. A.2 10 171(Metth),107(Arcfu)
Spe. A.1.1.4.1.1 2 135(Sulto∗),151(Sulso∗)
Spe. B.12.2.4.1.1 285 202(Neima∗),191(Neimb∗)
Spe. B.12.3.13.1.37 1280 107(ShiflT),111(Shifl∗)
Spe. B.17.1.1.3.1 6 102(Lepin),106(LepinF∗)

L 3.2 ���~wÍ�AÉ5­EKG��)ÔÄÏ|
Tax. Code Abbrev. Tax. Code Abbrev.
A.1.1.4.1.1 Sulac B.12.3.9.1.1 Psepk
B.12.1.6.8.1 Braja B.12.3.9.1.1 PsepyP
B.12.2.1.3.3 Borpe B.12.3.9.1.1 PsepyP
B.12.2.6.1.2 Azose B.12.3.9.1.1 PsepyV
B.12.3.11.1.1 Vibch B.12.3.9.1.1 Psyar
B.12.3.13.1.26 Pholl B.12.4.5.2.1 Geosl
B.12.3.3.1.1 Xanor B.13.1.2.1.11 Thetn
B.12.3.3.1.1 Xancp B.14.1.1.2.3 Thefu
genomes marked ∗ in table 3.2 also have specific extra. oligo. rep.

L 3.3 �kÿ¿AÉ� Ø��­ES���)ÔÄÏ|

3.3 TSORS�3¢�¥�A^

dTSOR���©aAÉ5S�3¢�¥�UäkA^d�"�«��

´lTSOR�(J¥À��
E�©ê�p�AÉ5S�§Ó�Ù3ÄÏ|
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¥�©Ùq'�þ!§g�qØ¬pÖ",�±ù��S���ÚÔ§|

^φ29DNAÜ¤sé�¸ÄÏ|?1� �5�*O"3n�G¹e�±l

�¸ÄÏ|¥AÉ5�*OÑT©aAÉ�g�ÄÏ|§l
��½�¸Ä

Ï|½ö�e�Ú��ÄÏ|ÿSC½Ä:"8c·�®²Ú¢�|Ü�§

lEcoliK¥K=15§D=20§OH�u5�(J¥ÀJ
�
ÚÔ�
ÐÚÁ�§(

JÐÚL²äk�½�AÉ5*OUå§�X¢���\§�&¬k���?
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