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Fig. 1 Scatter plot between u2k and u3k attributed to drug

treatment. Red and blue arrows represent distinct

controls and drug treatments, and diversity among

drug treatments, respectively. (1) Alendronate, (2)

APAP, (3) Aripiprazole, (4) Asenapine, (5) Cisplatin,

(6) Clozapine, (7) Dox, (8) EMPA, (9) FivePercentSu-

crose, (10) Lenalidomide, (11) Lurasidone, (12) Olan-

zapine, (13) Repatha, (14) Risedronate, (15) Sofosbu-

vir, (16) Teriparatide, (17) WT.No.treated, (18) 5per-

centCMC0.25percentTween80.

Ç/×¿ ×Õç¬4Yp�Oz±4Y` z 4Y P�U 0.01

�<w¨; �¬Rb� {

3. AL

3.1 d���Q

7stz d�wè¹�ßo`h{ Ü (1)w uℓ2k t«è`

h{ u1k tx�ú��QUÁTlhwp u2k q u3k t«è

`h¢ $ 1£{ �Øºtd�w��UÌ�t¯Ô^�oS

� z \w�Osrsw�®Q�Ô`oM� {

3.2 �+��Q

Ít uℓ1j p¯q^���+��Q�rs`h ($ 2){ �

��Õ«Ä ç]qt�+��$sÓéÑ�  ç�Ô`oS

� z ôq��z sr;ó]qtÙM�+U�Ìt�+��

Q�Ô`oS� z \w�Osrsw�®Q�Ô`oM� {

3.3 ¨; ¬R

d���Qz �+��QtmMo�¯wK�RLU��

�hwpz \wAL�;Mod���Qw¨; CqÓé

Ñ�  çwè¹�Ð�� { ℓ1 x 2,4,5,6t«è` z ℓ2 x�

q� t«è`orw ℓ1 U�0�UGVs G(ℓ1ℓ2ℓ3ℓ4)�Ë

mT�Ð�� { ℓ3 x wÌz m��QwsM¢ m���

�&`t��sM£ Rü�¯b\ qU���oM�wp

ℓ3 = 1t{�`h¢ ¯ 1£{

µ¯�MÄt�+��]qt�w ℓ4 U�0�wGVs

G q��`oM�\ qUr� { «Qy�&%�¯qb�

ℓ1 = 2 tmMox ℓ2 w�t��c ℓ4 = 2wÌt Gw�

0�UGVMU ℓ4 = 2 x�w�+��wÔùtx�0�

wGVs G t��`sM{ �hz ℓ2 = 2, 3 x� mpù�

dod���Q�¯q`oMh�ZiUz Gw�0�U7

Gw ℓ4 U ℓ2 w�t��sMw�Ô&$pK� { \wAL

¯ 1w Èp¯q^�� Gtìpb� ℓ4 Uf�g�¬R

^�h{ f\p\��w uℓ4i �;Moz Ü (2)t,nMo

P��Ç)`o�Oz±4Y`h�z 4Y P�U 0.01�

<w¨; �¬R`h¢ é.$s¨; wæµÄ xjæ�

�° [1]£{ ¬y�h¨; U�pt�+��Q�Ô`oM

�TrOT�Ð�hwU¯ 2 pK� { é.$tx$ 2 t

Ôb�Os�+qf���w�+p , K�Mxd�tSM

oâ^�q0¶�w�tz w-$t��sCq)UK�T

rOT�Ð�h{ Ì�Tt��)UK�¨; U¬y�o

M�\qUr� { \w\qT�\w7sMOptlw¨;

 U¬y�oM�\qUrlh{

Ít\��w¨; wA����_h ($ 3){ ì¶t	

�$pxsM�wwGæüw¨; x�+���$t¬R

^�oS� z °Mp«=+%qè^�� GAS1,GAS2xG

VX ¦�Ìå¿ Ó`oS� z 84è�w¨; ¬RUpV

oM�\qU���� {

3.4 ¤ïæ ¿ ½ÝïÄrs

Ít¬y�h¨; w;ó$s%pQ�_�h�tz ¤

ïæ ¿ ½Ý ïÄ rs�ælh{ é.$tx¨; � En-

richr [6]t�¿ Óé�Å `h (¯ 3){ µ¯�M\qt�+

��Q�Ô`h¨; ]qt��b�ìñUUZ^�oM

�\qUr� ¢  È£{

4. ^æ

f�px\��w�x�pt\��w�+wìñwÏ�

�q`o;ób�wi�OT� \�ylT�xîMtîg

�`o�sMq�T�sMUz �æZ��Ð��\qxZ

R� (¯ 4){ �×tµ¯�M\qtz \��w�Nx¬T

tp��+wìñwÏ���í^;�¾VI\b�Nq`

o¿ct�æZ�pC�UK�\qUrlh{

5. S��t

Âï¹çür�;Mh£s`¶6t��!:¬RO�

 � �¨w��Ú¢µtd�`hÌw� � �¨w�+wC

qÓéÑ�  çt&;b�\qpz d�wª$�+�ìñ

�'�~ UZpV�\qUrlh{

2ⓒ 2021 Information Processing Society of Japan

Vol.2021-BIO-68 No.3
2021/11/30



ØCrg¶qZ�C�

IPSJ SIG Technical Report

$ 2 �+tÇ)^�h���Õ«Ä çz uℓ1j{ u1j xs�w�+��Q�Ô`oMsMUz

u2j xôz ��z <(.z ^åt��`oM�wp�t�&%w�+t��`oS� z u3j

xÖ<¥��$z u4j xú�q�¨Òt��`oM�wp5�Ò��$z f`o u5j q

u6j x£q��t��`oM�w«=+��$pK� {

Fig. 2 Singular value vectors, uℓ1j , attributed to tissues. u1j : no tissue specificity. u2j :

Brain, Eye, Pituitary, and Testis, thus mostly neuron-specific. u3j : Parotid-

specific, u4j : Heart and SkMuscle, thus muscle-specific, u5j and u6j : stomach

and pancreas, thus, gastrointestinal-specific.

¯ 1 ℓ1 = 2, 4, 5, 6 wÌw G(ℓ1, 2, 1, ℓ4) q G(ℓ1, 3, 1, ℓ4)

Table 1 G(ℓ1, 2, 1, ℓ4) and G(ℓ1, 3, 1, ℓ4) for ℓ1 = 2, 4, 5, 6.
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Table 2 Statistical tests for distinct expression between the specified tissues and other

tissues, and between drug treatments and controls.
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Fig. 3 Venn diagram of genes selected by TD-based unsuper-

vised FE. Neuron: genes associated with u2j , which is

supposed to be neuron-specific. Muscle: genes associ-

ated with u4j , which is supposed to be muscle-specific.

Gas1 and Gas2: genes associated with u5j and u6j , re-

spectively, which are supposed to be gastrointestinal-

specific.
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