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MO� �çÀË Ú�´ÞÃç�úpK�Ú¢µôw³ï¬ç·ç¢ sc£ RNA-seqîgtz 7Ù��^�

hÂï¹çü�;Mh­£Á`¶6t��!:¬RO�&;`h{

AL� �çÀË Ú�´ÞÃç�úwÚ¢µôw°IT RNA-seqîgtSMoz C¸tPO Aβ �uÌ

tCqU�s�¨; q`o 401 ¨; Uµ«æ�Çï¬^�h{ \��w¨; xz 3 mw q`h

Ã�»·¿ Ä tSMoz 7�w�úÏ�t�lo)Ì$tCqb�¨; q��tOó`oMh{ LINCSz

DrugMatrixz GEOw 3 mw q`hÃ�»·¿ Ä tSMoz 7�w�úÏ�t�loCqU�s�¨;

 q��t°�`h{
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2. MOqP�

2.1 scRNA-seqÃ�»

Gene Expression Omnibus (GEO) w ID GSE127892T

�¼¢ïé�Å `h{ \��x APPNL-F-G q C57Bl/6
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2.2 Âï¹çür�;Mh­£s`¶6t��!:¬RO

f�x7Ù��^�hÂï¹çür�;Mh­£s`¶

6t��!:¬RO [3]�°IT RNA-seqÃ�»·¿ Ä t

&;`h{ Âï¹ç xj1j2j3j4j5j6i ∈ R
96×2×2×4×2×4×29341

x ijèw¨; w j1 jèw¢£çw j2 jèw¨; �

w (j2 = 1:APP NL-F-G t| j2 = 2: C57Bl/6), j3 jè

w�+ (j3 = 1:}íq j3 = 2:��), j4jèwå¸ (j4 = 1:

� ?, j4 = 2: � ?, j4 = 3: 
 � ?, t| j4 = 4: � 
 ?),

j5 jèwQ (j5 = 1:¦µ t| j5 = 2:Ýµ)z j6 jèwÓ
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è�Ä w¤w°ITwCq�¯b{

xj1j2j3j4j5j6i x
∑29341

i=1 xj1j2j3j4j5j6i = 0 t |
∑29341

i=1 x2
j1j2j3j4j5j6i

= 29341 q s� � O tF¨=^

�oM� { ôÍi���ür (Higher order singular value

decompisition, HOSVD£ [3] � xj1j2j3j4j5j6i t&;`o
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∑
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2×2, uℓ4j4 ∈ R
4×4, uℓ5j5 ∈ R

2×2,
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4×4 S�| uℓ6i ∈ R
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P �x Benjamini-Hochberg O [3] p4Y`h�z 0.01
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2.3 ¤ïæ ¿ ½ÝïÄrs

Âï¹çür�;Mh­£s`¶6t��!:¬RO
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( 4 ) ¨; CqÓéÑ�  çxå¸q�toÐt!=b�{

( 5 ) ¨; CqÓéÑ�  çxQ�t��sM{

( 6 ) ¨; CqÓéÑ�  çx� mwÓè�Ä wr�pK

�Tt��sM{

tMõQ�yz f�x�wÚEU!�lo� z Cq�UM

m�å¸q�t!=b��Os¨; �sbqMO\qp

K� { seTqtQyz Frigerio� [6]Uz C¸\fÛ«é

¬æ�w�Ûé  Å�w�u�wS Qw�lq�OAs

Ñ� «»�iqMO\q�C_`oM�T�pK� { f�
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Enrichrt�¿ Óé�Å `h{ �cz “LINCS L1000 Chem

Pert up”§Â°æ ¢ ¯ 1£ tmMox 
 �x alvocidibp

Klh{ \w=ùúxîMta�t�çÀË Ú�´wÏ

��q`o¼g^�h\qUK�=ùúpK� [7]{ �t

� � xw�FIT�wd)îgpz 4Y P �U 0.05�<

tsloMh¢ ÄIxjæ� [1] w4¨��°£{ � �w

AZD-8055 ��aX a�t�çÀË Ú�´wÏ��q`

oÂµÄ ^�h\qUK� [8]{ �t� xw�FIT�w

d)îgpz 4Y P �U 0.05�<tsloMh¢ ÄIx

jæ� [1]w4¨��°£{

\w7s�MALxh�h� LINCSÃ�»Õ�µ��l

hh�pxsMTz qMO�_�K�T�`�sM{ f\

pf�x DrugMatrix§Â°æ�Ð�o�h¢ ¯ 2,ÄIx

jæ� [1]w4¨��°£{ Ä ¿ Óz � �z 
 � �xMc�

� cyclosporin-A pK�Uz \��a�t�çÀË Ú�
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¯ 1 Enrichr w “LINCS L1000 Chem Pert up” §Â°æt�MoÍ�
 � �tåï«^�

�=ùú{ Overlap x� � 
 ¨; q¤îgp¬R^�h¨; p�èw�w

Table 1 Top ranked 10 compounds listed in “LINCS L1000 Chem Pert up” category

in Enrichr. Overlap is that between selected 401 genes and genes selected in

individual experiments.

Term Overlap P-value Adjusted P-value

LJP006 HCC515 24H-alvocidib-10 28/221 7.99× 10−15 2.21× 10−10

LJP006 HCC515 24H-AZD-8055-10 24/188 5.87× 10−13 8.13× 10−9

LJP009 PC3 24H-CGP-60474-3.33 25/217 1.99× 10−12 1.14× 10−8

LJP005 MDAMB231 24H-AS-601245-10 20/132 2.05× 10−12 1.14× 10−8

LJP009 PC3 24H-saracatinib-10 24/196 1.47× 10−12 1.14× 10−8

LJP006 HCC515 24H-CGP-60474-0.37 24/225 2.89× 10−11 1.14× 10−7

LJP009 PC3 24H-PF-3758309-10 23/212 5.33× 10−11 1.84× 10−7

LJP005 HCC515 24H-WZ-3105-3.33 20/144 1.07× 10−11 4.95× 10−8

LJP006 HEPG2 24H-AZD-5438-10 21/182 1.17× 10−10 3.24× 10−7

LJP006 HCC515 24H-A443654-10 22/203 1.44× 10−10 3.62× 10−7

¯ 2 Enrichrw “DrugMatrix”§Â°æt�MoÍ�
 ��tåï«^��=ùú{ Overlap

x� � 
 ¨; q¤îgp¬R^�h¨; p�èw�w

Table 2 Top ranked 10 compounds listed in “DrugMatrix” category in Enrichr. Over-

lap is that between selected 401 genes and genes selected in individual exper-

iments.

Term Overlap P-value Adjusted P-value

Cyclosporin A-350 mg/kg in Corn Oil-Rat-

Bone marrow-5d-up

51/315 2.26× 10−31 1.78× 10−27

Isoprenaline-4.2 mg/kg in Saline-Rat-Heart-

5d-up

49/304 4.55× 10−30 1.79× 10−26

Hydroxyurea-400 mg/kg in Saline-Rat-

Bone marrow-5d-up

46/307 7.54× 10−27 1.49× 10−23

Netilmicin-40 mg/kg in Saline-Rat-Kidney-

28d-up

45/314 1.90× 10−25 1.50× 10−22

Cyclosporin A-350 mg/kg in Corn Oil-Rat-

Bone marrow-3d-up

45/312 1.45× 10−25 1.42× 10−22

Chlorambucil-0.6 mg/kg in Corn Oil-Rat-

Spleen-0.25d-up

47/314 2.13× 10−27 5.60× 10−24

Tobramycin-40 mg/kg in Saline-Rat-Kidney-

28d-up

45/311 1.26× 10−25 1.42× 10−22

Gemcitabine-11 mg/kg in Saline-Rat-

Bone marrow-3d-up

47/344 1.27× 10−25 1.42× 10−22

Terbutaline-130 mg/kg in Corn Oil-Rat-

Heart-3d-up

45/321 4.89× 10−25 2.41× 10−22

Cyclosporin A-70 mg/kg in Corn Oil-Rat-

Bone marrow-3d-up

45/320 4.28× 10−25 2.25× 10−22

´wÏ��q`o¼^�h\qUK�=ùúpK� [9]{ �

t 57xw�FIT�wd)îgpz 4Y P �U 0.05�<

tsloMh¢ ÄIxjæ� [1]w4¨��°£{

7�t¼Ý!`q`o “Drug Perturbations from GEO

up”§Â°æ�¼`o�h (¯ 3,ÄIxjæ� [1]w4¨�

�°){ Ä ¿ Óx imatinib p\��a�t�çÀË Ú�

´wÏ��q`o¼^�h\qUK�=ùúpK� [10]{

�t 18xw�FIT�wd)îgpz 4Y P �U 0.05�

<tsloMh¢ ÄIxjæ� [1]w4¨��°£{

\\p`VM�w4Y P �w�wè¹�Ð�h{ 0.05q

0.005�U|`hU¢ ¯ 4£z 0.01U°j�M�wwz GN

tè¹xsX z ALx`VM�w4Y P �w�tGVX x

è¹`sMqMOALUZh{

\��wALxz ���OU�×tbY�oM�\q�

GütÔ`oM�q¥OUz �iz \�iZpx��,�

iqMO�_�K�T�`�sM{ \��w� � 
 ¨;

 xz �Ûé  Å w�upCq�U!=`oM�iZpz

´>wj¼¨; pxsMwpxqMO)çx�� { f
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¯ 3 Enrichr w “Drug Perturbations from GEO up” §Â°æt�MoÍ�
 � �tåï

«^��=ùú{ Overlap x� � 
 ¨; q¤îgp¬R^�h¨; p�èw�w

Table 3 Top ranked 10 compounds listed in “Drug Perturbations from GEO up” cate-

gory in Enrichr. Overlap is that between selected 401 genes and genes selected

in individual experiments.

Term Overlap P-value Adjusted P-value

imatinib DB00619 mouse GSE51698 sample

2522

81/288 2.27×−70 2.05×−67

bleomycin DB00290 mouse GSE2640 sample

2851

80/329 6.09×−64 2.75×−61

soman 7305 rat GSE13428 sample 2640 86/532 3.87×−53 3.50×−51

coenzyme Q10 5281915 mouse GSE15129

sample 3464

76/302 6.84×−62 2.06×−59

N-METHYLFORMAMIDE 31254 rat

GSE5509 sample 3570

70/283 2.39×−56 3.60×−54

Calcitonin 16132288 mouse GSE60761 sample

3446

65/220 8.51×−58 1.92×−55

cyclophosphamide 2907 mouse GSE2254 sam-

ple 3626

78/413 2.47×−53 2.48×−51

Calcitonin 16132288 mouse GSE60761 sample

3447

59/177 5.88×−56 7.59×−54

PRISTANE 15979 mouse GSE17297 sample

3229

71/291 1.03×−56 1.87×−54

coenzyme Q10 5281915 mouse GSE15129

sample 3456

76/396 1.79×−52 1.35×−50

¯ 4

Table 4 Summary of enrichment analysis for three threshold adjusted P-value

threshold adjusted P-value 0.005 0.01 0.005

the number of genes 370 401 498

LINCS L1000 Chem Pert up

rank

alvocidib 2nd 1st 1st

AZD-8055 1st 2nd 3rd

number of experiments associated with adjusted P-values less than 0.05

alvocidib 38 65 52

AZD-8055 23 6 13

DrugMatrix

rank

cyclosporin-A 2nd,5th,11th 1st,5th,10th 2nd, 5th, 7th

number of experiments associated with adjusted P-values less than 0.05

cyclosporin-A 28 57 28

Drug Perturbations from GEO up

rank

imatinib 1st 1st 1st

number of experiments associated with adjusted P-values less than 0.05

imatinib 18 18 19

\pz \��w¨; wM�¼ �ßo` o�� { �c

x8ø¼ t«è`h{ Enrichrw “ENCODE and ChEA

Consensus TFs from ChIP-X”§Â°æ�½£¿ «b�q z

TFs, MYC, NELFE, TAF7, KAT2A, SPI1, RELA, TAF1

S�| PML qtlh8ø¼ UÍ�
 � �ts��pS

� z 4Y P �x 1×10−7�<pK�\qUr�¢ 
 � x°

¬swxÍ�
 � �w¤pó:s¬y�oM�8ø¼ U

K�T�pK�£{ \��wOjz MYC [11], KAT2A [12],

SPI1 [13], RELA [14], TAF1 [15], t| PML [16]tmMo

x�çÀË Ú�´q��UK�qMOC�Ubpts^
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Fig. 1 Singular value vectors. (A) u1j1 (B) u1j2(C) u1j3(D)

u2j4(E) u1j5 (F) u1j6 .

�oM� { �hz ¨; ¬Rw`VM�w4Y P�� 0.05

� 0.005t!Qo� z \wÄ ¿ Ó
 � �wå ïÆ¿ Óx

!��sTlh{

ÍtÚ«é RNA �� � 
 ¨; wM�¼ q`oßo

`h{ Enrichrw “miRTarBase 2017”§Â°æ½£¿ «b

�q hsa-miR-320a, hsa-miR-1260b, hsa-miR-652-3p, hsa-

miR-744-5p, hsa-miR-16-5p, hsa-miR-100-5p, hsa-miR-

615-3p, hsa-miR-484, hsa-miR-296-3p, t| hsa-miR-423-

5pU� � 
 ¨; �ª$qb�Ú «é RNAwÄ ¿ Ó


� �pK� { 4Y P �xMc�� 1× 10−3 pK� z Gü

t�^M¢ ��pK� £{ \w¤px miR-320a [17], miR-

652 [18], miR-744 [19], miR-16 [20], miR-100 [21], miR-

615 [22], miR-484 [23], miR-296 [24], t| miR-423[17]

Uz �çÀË  Ú�´q��UK�qMOC�Ubpt

s^�oM� { �hz ¨; ¬Rw`VM�w4Y P�

� 0.05� 0.005t!Qo� z \wÄ ¿ Ó
 � �xMc��

Ä ¿ Ó
 � �tåï«^�z �cTt miR-615-3pS�|

miR-296-3pw� mUÍ�
 � ��ºtK�htåï©ï

¬^��tqr�lh{ \w\qT�\wAL�Güté
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