
論文 / 著書情報
Article / Book Information

題目(和文) 薬剤標的タンパク質予測における行列因子分解モデルの改良とその拡
張

Title(English) Improved Matrix Factorization Model for Drug-Target Prediction and Its
Enhancement Techniques

著者(和文) 伴兼弘

Author(English) Tomohiro Ban

出典(和文)  学位:博士(工学),
 学位授与機関:東京工業大学,
 報告番号:甲第11118号,
 授与年月日:2019年3月26日,
 学位の種別:課程博士,
 審査員:秋山 泰,篠田 浩一,村田 剛志,関嶋 政和,石田 貴士

Citation(English)  Degree:Doctor (Engineering),
 Conferring organization: Tokyo Institute of Technology,
 Report number:甲第11118号,
 Conferred date:2019/3/26,
 Degree Type:Course doctor,
 Examiner:,,,,

学位種別(和文)  博士論文

Category(English)  Doctoral Thesis

種別(和文)  論文要旨

Type(English)  Summary

Powered by T2R2 (Science Tokyo Research Repository)

http://t2r2.star.titech.ac.jp/


Ŏ�¨ĵđŏ 
!7,<7:*4�%:70:*5�

ķ�Ú�Ī�Þ�

hcbgdg� gieeafj�

�

´×Ő�
!.8*:<5.6<�7/�

įĖº°� ´×�
� ąĶ°{Ŏ́ ×�ŃŏŐ�

�,*-.52,��!.0:..��&.9=.;<.-�

�¨�
!7,<7:��7/�

Ŏ� º°� ŏ�

°ăñ�Ő�
'<=-.6<B;�$*5.�

�� ���
� ÒµØ�ŎtŏŐ�

�,*-.52,�'=8.:>2;7:�5*26��
Đ¹�ö�

�
�

� ÒµØ�Ŏ�ŏŐ�
�,*-.52,�'=8.:>2;7:��;=+��

�

ĪÞŎ�Ú ���� ®đ¿ŏ�
(1.;2;�'=55*:A� _*88:7@������#*8*6.;.� 1*:*,<.:;� `�

� ĺ½�Ý¯ĥ:��ĄB�~Ą¡ŀIĉćT+R�ĥ�TëćZocoĸ:Ċx~ĄŎ	��1	-��10���3�0����2�3��

	-�ŏIĝğć9vü-cÏô:čĒŅĆ%Ĉg9ĦeGR&M�	-� vü;�ĥ�:�°éľ8a<9ëćZo

coĸ:éľË¦�L+RÝċ:Ċx~ĄË¦IĄ RÙĂg^lI°Ġ-cíè°ĠÏôT�ëćZocoĸ

:Ĕ}éľË¦IĄ RþĂ�°ćVehmpVioIĦ!`\PoSįĖÏô9«�-cFT%6&c�íè

°ĠÏô6;�įĖ9Ī-càņ%ðĹćČ M@�«ĭì8vü%�Ģ6�c�+$+�Ýċ:Ë¦:�E$

aĊx~Ą:ĆĬ%£Ŋ8A:%¯¤+�LGa9Ccvüė¿:|s%�ŋT82R M�>M�`\PoS

įĖÏô9# R;�ÓĘēņ%Zocoĸ:ÂĀ9CE©�-cFT$a�Æå:ÓĘSk\`:łĞÜô6

;vüė¿%Ê�-cFT%�ŋT*GR M�äķÚ6;�íè°ĠÏô8a<9`\PoSįĖÏô9#(

cvüė¿:ōė¿�I²ā-cFTIĉëT+R�dMYĜįIĄ MĦ�¢­�Įg^l9¥4DÛĭvü

Ïô8a<9`\PoSįĖ:ÛĭSk\`łĞÜÀIÔç+M��

� ;I@9�ĥ�TZocoĸ:Ċx~ĄIvü-cÝ¯čĒ93 RĻ=R c�íè°Ġ9¥4DÏô6;�

Opal¡¼g^l%áA�ã9Ôç*G�L:Å�Ħ�¢­�Įg^l:â�É%ď*G�Ħ�¢­�Į9¥

4Dê�8Ïô%Ôç*GR&MFT%Ļ=aGR c�ÿ9ntu]i\oĦ�¢­�Įg^lIĄ M �,�



;á�ĕÏô:q3T+RċaGR#E�äčĒ:¥ĎT8cÏô6�cM@�L:Ĳę93 RİĻ*GR 

c�>M��­VehmpVio9¥4DÏô;�ëćZocoĸ:Ĕ}éľË¦I÷Ą-cFT6�ĥ�TZ

ocoĸ:ě�ĀÍTL:ě�NalnpIvü6&cM@�íè°Ġ9Ccvü:Å�ĂT+R�Ċx~ĄŁ

{:vü:Ã�IÑ!FT%ª FTIĻ=R c��

� î9�dMYĜįIĄ MĦ�¢­�Įg^l9¥4DÆå:Ïô9³+R��Ãw��»IĄ MvüuT

K:�įĖIµ�-cFT9CE�Ċx~Ą9Ň-cË¦%u+ Āós9# Rvüė¿IÖ 6&cÛĭÏ

ôIÔç+R c�ÆåÏô �,�

 :vü9# R�ŉÉT8cĥ�TëćZocoĸ:Ě;�Ýċ:Ċx~Ą

:Ë¦%¶8 §�9ÿ9ªDħ�-c��IĆĬ+MFT$a�ÔçÏô6;LGIĮø-cÜ�9g^lI

�ï-cFT%ġç*GR c�ÔçÏô �,�

8 6;��,�

 :vüuTKTL:ÿÇń$aqÌ9±>cdp

Z�»:ãÄ�I�ÛM8vüuTKT-c�įĖí²ŌIļIR��ŉÉT8cĚ:��%û¶+��}ć9

vüė¿%Ö *GMFT%Ļ=aGR c��

� >M�Ħ�¢­�Įg^l9#(cbMcpcjfpZ:ÓĘI�dMYáĿ�9¥4&ōĽ�-cÜô93

 RĻ=R c�Ħ�¢­�Įg^l;�y:ÏôTðĹ+RbMcpcjfpZ:Ù%ªD�L:ÓĘ9àņ

IĪ-c�Æå;Sk\`rp[%Ą aGR M%�dMYáĿ�IĿĄ-cFT6�ė¿IĤT*.9�b

McpcjfpZÓĘ:àņI�û6&cFTIĻ=R c��

� qÜ�`\PoSįĖ:ÉĢI�r-cFTIĉćT+R�vü*GMě�Ł{IĨī-cC!9ĩÙ:Sk

\`IłĞ-cÜÀIÔç+R c�FG9CE`\PoSįĖ:vüė¿%Ö -cFT%Ļ=aGR c��

� Ħ�¢­�Įg^l:Áý6�2MÛĭ��þ9³-cvüI�ù¸°Ġ:Ðô9CEĮò6&c�ĢÉ93

 RĴß+R c�ù¸°Ġ6;�z�:Ħ�9¥4 R~Î+M°Ġú?:g^lI�!FT6�Ûĭ��þ

9³-cÿÇdo_lIįĖ-cFT%6&c�>M�Ħ�¢­�Įg^l:·¿ŇÙ9¥4 R�ù¸°Ġg

^l:Õ¬ŇÙIıį6&c�ĢÉ93 RAĻ=R c��

� zrIĪ-c9�äķÚ;�ĥ�TëćZocoĸ:ņ:Ċx~ĄIvü-cÏôIÔç+R#E�ÿ9Ċx

~Ą9Ň-cË¦%u+ Āós9#(cvüė¿IÖ 6&cý9# RÛĭÉ%ō �>M�Ôç*GMÏ

ô;ĥ�ëćĊx~Ąvü9ňa.�Ħ�¢­�Įg^l9¥4D�y:ªD:�Ń:^pZĮæ9AÈĄ%�

ĢTġ"aG�¾D�Ą*GcFT%ãÄ*Gc��

�ġŐķÚĪÞ;��Ú ���� ®TģÚ ��� ĳI � Ł.3Ô�-c$�A+D;ģÚ ��� ĳI � ŁÔ�+RDN* ��

$7<.���(1.;2;�'=55*:A�;17=4-�+.�;=+52<<.-�26�.2<1.:�*�,78A�7/� � �����#*8*6.;.� 1*:*,<.:;�*6-�����)7:-;��"60k2;1��7:��,78A�7/�����

)7:-;��"6042;1���

�

õÌŐ�
��PC�
�\T^W\[UY\_(�&�`NKS]V^ZXY��GRQIOLC����M��O�	L��HKFJGED�

�<<.6<276��(1.;2;�'=55*:A�?244�+.�8=+42;1.-�76� (73A7�(.,1�&.;.*:,1�&.87;2<7:A� � ).+;2<.��(�&����



D�#?8E 
!7,<7:*4�%:70:*5�

A�0�<�1�

hcbgdg� gieeafj�

�

&.F�
!.8*:<5.6<�7/�

=9)%� &.�
� 6@%�D&.:CEF�

�,*-.52,��!.0:..��&.9=.;<.-�

�#�
!7,<7:��7/�

D� )%� E�

%52 F�
'<=-.6<B;�$*5.�

�� ���
� ,'/"D�EF�

�,*-.52,�'=8.:>2;7:�5*26��
7(�4�

�
�

� ,'/"D�EF�
�,*-.52,�'=8.:>2;7:�;=+��

�

<1D;0 ��� >8*E�
(1.;2;�'=55*:A� _*88:7@�����"6042;1�)7:-;� `�

Drug target Interaction (DTI) prediction is one of the most important processes in drug 
discovery. The purpose of DTI prediction is to identify off-target proteins that cause some 
side effects and to discover new medical effects with regard to chemical compounds. Machine 
learning and docking simulation are known as two main approaches. In the machine learning 
approach, a large-scale prediction is possible since the time required for calculation is short. 
However, there are some difficulties in finding interactions due to unevenness of the known 
information, and deterioration of prediction accuracy by them is a problem. 
 
In this thesis, we proposed a novel DTI prediction model called Beta-distribution-rescored 
NRLMF (NRLMFβ). By introducing the recalculation of the prediction score using conjugate 
prior distribution for the conventional method based on matrix factorization model, it is 
possible to improve prediction accuracy in situations where information on interactions is 
poor. Since we found a tendency to express a large number of pairs of drugs and target 
proteins that are false negatives in the prediction of NRLMF especially when there is little 
information on known interactions, in the proposed method, a model has been devised to 
correct. In the proposed method NRLMFβ, the expectation value of the beta distribution 
uniquely determined from the feature quantity and the score of NRLMF are set as new 
prediction scores. Through computer experiments, it is stated that the percentage of false 
negatives is reduced, and overall prediction accuracy has been improved. 
 
In summary, this thesis proposes a method to predict the interactions between drugs and 
target proteins, and is highly novel in that prediction accuracy can be improved especially in a 
situation where information on interaction is poor. In addition, the proposed method is not 
limited to drug target interaction prediction, but is expected to be applicable to data analysis 
in many other fields based on a matrix factorization model and is expected to be widely used. 
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