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Abstract 
 

Phylogenetic analysis is one of popular 
topics in proteomics to the demand for study. 
Because of clustering correlation between protein 
sequence and structure, undoubtedly biomedical 
scientist discriminates genetic structure 
depending on the phylogenetic tree with the 
correlation between sequences. Therefore, this 
study designed a method to use the tree match 
algorithm with edit distance proposed by Zhang 
to compare phylogenetic trees. The phylogenetic 
trees built from the UniProt protein database in 
ExPASy were conducted the pairwise 
comparisons with evolutionary concept. The 
homology search algorithm based on 
discrimination of phylogenetic tree was applied 
to find the similar clusters of species of 
descended from a common ancestor or derivative 
combination, such as discrimination of homology 
of early mutants. Protein sequence alignment by 

this way exhibits more evolutionary meanings 
than traditional alignment by the other methods 
of similarity match. 
Keywords: protein sequence、 tree editing 
distance、Phylogenetic Tree 
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5. 研究方法與進行步驟研究方法與進行步驟研究方法與進行步驟研究方法與進行步驟 ³ ´µ8�¶Að³ ´µ· �¸¹êº »I? î¼½ê¾¿�ð¦l8�I�êÀÁÂþÃÄ ¶A î(ðAÅÆ� �Ç�³ ´µÈÉçÊËÌêÍÎ Ïþn îÐÑÒÓÔÕÖ×ØÙÚ ÛÜÝ Þßà áâãäåæç Øèéêëì Øíîïðñòó ôõö÷øù ÞåúÑûüýþÿ�ö÷��×ñò øùØ�� Þ���ßà á�	 
Øà á�� Þâù���ñ��� Û

 



2009 �������� ���� 

2009 International Conference on Advanced Information Technologies (AIT) 

!
 6 " #$%  

5.1 &'()*&'()*&'()*&'()*+, Þâ-
UniProt ./0123 Øó ôõ./45 402,4816ñò�7 Þßà á�8�Øö÷2 9:;7 (Homo sapiens)

ó ôõö÷�5 251956 Û�7<=> Þ?@ñò ./ABC ÞDE2à á� FØ�G ÞHI2íJ
(Accession number)Kó ôõö÷(Protein Seq
uence)

ÞH �
7
ÞåLM>ó ôõö÷NOì ØP� Û

 

 �
 7 

E2> ØI2íJQó ôõö÷ 

5.2 RSTUVRSTUVRSTUVRSTUVßà áâÿ�
MATLAB R2007b bioinfor

maticsWXY Þ8 �
UPGMA(Unweighted Pair

-Group Method Using Arithmetic averages)Z[�\]P�ó ôõö÷NOì Þ̂ Ü4./6_`abc Þ8deNOì�f ÞÜÝßàáâE2��ö÷�gNOì ÞDâhiI=
XML j klm ÞH �

8
Þn�> opqrä øù� � Û

 

 �
 8 

NOìi=
XML j ks�to 

5.3 XML VuvwVuvwVuvwVuvw  x> Þßà áâÿ�
1989 yz{ Zhang�	 
Øæ|}ñòpn Þ~�ó ôõö÷N

Oì Ø
XML

ì�øù Þ̂ �ì Øíî øù ��Ø~ }�� ��
XML

Q
RNA ����� ÞÜÝâó ôõö÷í�=ì���Óh ��× Þ�NOì� �� ���D �Ó ���� Þ�}8 �æ|}ñòì�øù Þ��âhi�=

XML lm ÞÜÝ��â8 �ó ôõö÷ØI2íJ (Accession number)�?� ]Då�����] Þ~�
XML � �� ÞåLñòó ôõNOì ØNO�� øù Þ-� FØíîïð=ß ¡ ¢ £¤h�� Ø��Ö×�¥ Û�����ó ôõö÷NOì Øì�øù�¦§¨� Û

 

 �
 9 
ì�øù�¦§¨� -��Øì�øù�¦]© ÞÓª�«?Ø���=¬êù Þh ®�¯°���êù=¬ Þ��ñòíî±n ÞÜ������²³� ´ ÞµF~ ¶�

(Change)
Øíî±n ÞÜÝ·�¸ì Øíîïð=ß� 4
Û

 
 

6. 實驗結果實驗結果實驗結果實驗結果 ßà áØP ¹pq º» �
Acer Veriton 

7700GX 
g ¼ Þh½ ¾¿l � CPU P4 650 

3.4GKÀÁ¾ DDR2 1G
ÛÂ¾�

MATLAB 
R2007bKJDK 1.6

Û
 Ãë�ÄØà áÅ}QñòÆÇ Þ��âùÈ

3 K5 K10 K20 K50 K100K200 É�deØó ôõö÷NOìñò ÊÊì�øù Þ�[ë5~ 30 ËØì�øù Û-pq ¢ÌÍNOì Ø����×�ÎÏ ÛH¦Ê�Z[Øó ôõö÷[ë<Ð� ´ ÞÑ=<Ð� ´ØNOì�� Þ�åÒ¥ Øíî=ß Ó�
0
ÞD�� Ô<Ð ÕÖ2× ØÛ��pqÙÚ�åó ôõö ÷2× <Ð�ÕÛ~�rä ÔÜÝ2× Øíîïð=ßØÞß Þ�ågàÕÛØ2×~�räÔàÕÛ2× Øíîïð=ßØÞß Û

 å��ßpq Ø�¦�á Þâùhpq�¦ØP�NOì Øâò ãä Kì�øùâòãäåíîïð=ß~æç�� Û
 



2009 �������� ���� 

2009 International Conference on Advanced Information Technologies (AIT) 

á
 1 

P�NOìèéãä
 ö÷ê=

(É ) 
P�NOìèéãä

(ë ) 

3 0.2221 

5 0.7192 

10 2.3494 

20 11.4140 

50 91.3920 

100 353.1769 

200 1401.1776 

 ìßá
1
Øpq�¦]© Þßà á�ÿ�

MATLAB í R2007b bioinformaticsWXY ¢�	î ØÅ}]P�NOì ÞïðhP�NOìØèéâò ãäÒ=ñ_=; Þ���P�NOìèéâò ãäØòóôõ� Þ
x ö�ö÷êë Þ

y ö�èéâòãä(ë)
Û

 

3 5 10 20 50 100 200
0

500

1000

1500

÷ ø ù ú û ü ý þ ÿ
����(

�)

 �
 10 

P�NOìèéâò ãäôõ�
 á

 2
øùNOìèéâò ãä

 ê=ö÷
(É ) 

ÜÝ2×íî ãä
(ë ) 

àÕÛ2×íî ãä
(ë ) 

<ÐÕÛ2×íîãä
(ë ) 

3 0.0153 0.0166 0.0140 

5 0.0361 0.0393 0.0396 

10 0.1595 0.1740 0.1695 

20 1.0427 0.9803 0.9568 

50 10.7014 10.5447 10.7202 

100 91.7522 94.4859 91.1506 

200 1019.2070 1005.4810 1018.4068 

 ìßá
2
Øpq�¦]© ÞïðNOì øùØèéâò ãä Þ��� ÔÜÝ2× ØKÔàÕÛ2× ØQ Ô<ÐÕÖ2× Ø� Þh�� �

ØãäÓ�Ó�cØÚ	 Þ̂ �øùØâò ãä
 Ò�@ö ÷êë Ø�  ��ðñ_ Ø=; Û
 á

 3 
íîïð=ßpq�¦  ê=ö÷

(É ) 

ÜÝ2×ïð=ß
 

àÕÛ2×ïð=ß
 

3 5 5 

5 10 9 

10 23 21 

20 47 46 

50 122 115 

100 244 237 

200 488 481 

 �`p�Øíîïð øùpq Þø� ÔÜÝ2× ØQ ÔàÕÛ2× ØØíîïð=ß Þìßá
3
Øpq�¦ïð ÞÔÜÝ2× Øå ÔàÕÛ2× ØØíîïð=ß�Ú�� Û

 

0 20 40 60 80 100 120 140 160 180 200
1.6

1.7

1.8

1.9

2

2.1

2.2

2.3

2.4

2.5

÷ ø ù ú û ü ý þ ÿ���������
�

 

 � � �  ! " # �  
 �

 11
NOì øùèé$%ïð ø& �

 ^�H �
11
�§ Þø�NOì '�(ö÷èéíîïðïð Þ)a 100Éö÷å'ØNOì ø�Ñ*�
 ÔÜÝ2× ØQ ÔàÕÛ2× ØÊÕ� ´êë����ØÚ	 Û

 

3 5 10 20 50 100 200
0.9

0.91

0.92

0.93

0.94

0.95

0.96

0.97

0.98

0.99

1

+, -./012 3456789:;<
=>?@

15

 �
 12 Z[��×$%íîïð ø& �

 



2009 �������� ���� 

2009 International Conference on Advanced Information Technologies (AIT) 

AB ÞH �
1C �§ ÞÚ|èé$%ïð ø&

(=50%
� ´ö÷ïð

/100%
� ´ö÷ïð

)
M> Ø�¦D§ ÞÐÌÍg�NOì�ê=Øö÷_ Eå 5 F 15 ÉxÑáðÝæ|}*�óôõö÷NOì Øæç�� ØÚ	 ÛGH

5Éö ÷ å� ØN Oì �Ó *� �� Ú 	 Ø ¨I Þ�
15 É å���×ØÚ	ø�JKL )

(
ø&

0.95~1
ôMa 1N ÛOP�� ÞNOì GH

15 É å� ÔÜÝ2× ØQ ÔàÕÛ2× ØØ�� ø� Þ�ÓQÚ�ØÚ	 Ûå�Øpq�¦Ð~ �RS z{�ó ôõö ÷øù� ØTUVW .X ÛY ÈÝÅ} ÞZó ôõö÷�øù�XÓæç Ø¨I Û
 

 

7. 結論結論結論結論 My] ÞÈaRSz[ùa¬Ñ\ Ü¾ £¤Ø�]é Þ̂ P £ó ôõ¾zà áØF_ ÞO Ü�ó ôõö ÷Qhó ôõ��I�� ¡Ö×Ø`« ÛÜÝ Þßà áãäåæç Øèéêëì Øíîïðñòó ôõö÷øù Þ-pq �¦ï ðÌÍ g�NOì� ê= Øö ÷_Eå 5 F 15 ÉxÑáðÝæ|}*�ó ôõö÷NOì Øæç�� ØÚ	 ÛabÑY Èßà áØÅ} ÞZó ôõö÷� øù�XÓæçØ¨I ÞÐ~�RSz{�ó ôõö÷øù�ØTUVW .X Û�c] ÞÈaPeå øùNOì F]� �� ¡Øâòãä ÞÜÝ�d> Øà á�� Òâ Õ�e� �f mBC Ø¤ gÅk Û
 
 

參考文獻參考文獻參考文獻參考文獻 
 
[1] Altschul, S.F., Gish, W., Miller. et al.. “Basic 

local alignment search tool,” J. Mol. Biol, 
215,403-410, 1990. 

[2] Apweiler,R., Bairoch,A., Wu,C.H. et al. 
“UniProt: the Universal Protein 
knowledgebase,” Nucleic Acids Res, 
32,D115–D119, 2004. 

[3] Boeckmann B., Bairoch,A., Apweiler,R. et al. 
“The Swiss-Prot protein knowledgebase and 
its supplement TrEMBL in 2003,” Nucleic 
Acids Res, 31,365–370, 2003. 

[4] Han J. and Kamber M. “Data Mining: 
Concepts and Techniques,” Morgan 
Kaufmann, 2000. 

[5] Karlin, Samuel and Stephen F. Altschul. 
“Methods for assessing the statistical 
significance of molecular sequence features 

by using general scoring schemes,” Proc. Natl. 
Acad. Sci, USA 87:2264-68, 1990. 

[6] O’Farrell, P. H. “High resolution 
two-dimensional electrophoresis of proteins,” 
J. Biol. Chem, 250,4007-4021, 1975. 

[7] Kuo-Chung Tai. “The tree-to-tree correction 
problem,” Journal of the Association for 
Computing Machinery (JACM), 26:422-433, 
1979. 

[8] Tim Bray, Jean Paoli, C. M. 
Sperberg-McQueen. et al. “Extensible Markup 
Language (XML) 1.0 (Fourth Edition)-Origin 
and Goals,” World Wide Web Consortium, 
2006. 

[9] Wasinger V C, Cordwell S J, Cerpa-Poljak C. 
et al. “Progress with geneproduct mapping of 
the Mollicutes:Mycoplasma genitalium,” 
Electrophoresis, 16,1090-1094, 1995. 

[10] Wilkins M.R., Pasquali, C., Appel, R.D. et 
al.”From Proteins to Proteomes: Large scale 
protein identification by two-dimensional 
electrophoresis and amino acid analysis,” 
Bio/Technology, 14,61-65, 1996. 

[11] K. Zhang and D. Shasha. “Simple fast 
algorithms for the editing distance between 
trees and related problems,” SIAM Journal of 
Computing, 18(6):1245-1262, 1989. 

 


