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Application of tensor decomposition based unsupervised feature
extraction to single cell gene expression profile analysis
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Table 1 Confusion matrix of coincidence between selected 55
singular value vectors selected among all 1977 singu-
lar value vectors, wug;, attributed to human cells and
44 singular value vectors selected among all 1907 sin-

gular value vectors, vy, attributed to mouse cells.

human
not selected  selected
mouse not selected 1833 23
selected 12 32

F2 HED13384BEFDIL, BEINshik +45 6=
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H#HPHNTO,

Table 2 Confusion matrix of coincidence between selected 456
genes for human and selected 505 genes for mouse
among all 13384 common genes. Selected: corrected
P-values, computed with x? distribution eqs. (9) and
(10), are less than 0.01, not selected: otherwise. Odds
ratio is as many as 133 and P-values computed by

Fisher’s exact test is O (i.e. less than numerical accu-

racy).
human
not selected  selected
mouse  not selected 13233 151
selected 200 305
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BIENT Wz, 2<% OFEROF G THE L 2E
ZABEID—HEIIEFEIZREVEEZDES S,

ZDRRIZ, 2DODMN T =Xy b SEO (FEH
Tu 7 7 AP EEER R T 0B e Bbhd) EiE
FRERT DI ICKII Uz, THEMKIIIERICEZ LW
ZEEM, I DOFBIRE N BEFICEY IR ERD
NG EIZIEERD R, Fo72 LMD F—XE Y T
HBS. EYFINLEERLSCIHBOBE T AR
5 EFFEZIZ VA, LA L, HEZEL AR WDIHZ I WA
W, £Z T, ZIZTldEnrichr [4 [Z#E{ZT2T Y 70— R
LTy Uy F R MENZITW, BRI NEETOE
MR 7R R & fRAT U 72, 3/ 3 1% “Allen Brain Atlas up”



BHRLEFHRERE
IPSJ SIG Technical Report

Vol.2021-MPS-133 No.25
Vol.2021-BIO-66 No.25
2021/6/30

human mmw D?OO ? o o oo Dlﬁ o (=] o
b huma ouse
both ot * 32
mouse) MMIAAL AS MA AA A a r a
I | | |
50 100 150 200
'
2 1 ZEHBHMEINAZO0. 0 1RO PEPNESINTERI N hev v RDOT YT
WVRERMEAR Y MV gy, ver, DK,
Fig. 1 Comparison between singular value vectors, u¢; and v, to which adjusted P-
values less than 0.01 are attributed.
®3 ERESNZLM456#ETEYTAL05#ET% Enrichr (27 v 70— K U7ZIEOD
“Allen Brain Atlas up” 773V DTV Y v F A v MER
Table 3 Five top ranked terms from “Allen Brain Atlas up” by Enrichr for selected
456 human genes and 505 mouse genes.

human
Term Overlap P-value Adjusted P-value
Paraventricular hypothalamic nucleus, magnocellular division, me-  31/301  2.68 x 1012 2.91 x 107°
dial magnocellular part
Paraventricular hypothalamic nucleus, magnocellular division 31/301  2.68 x 10712 2.91 x 107°
Paraventricular hypothalamic nucleus, magnocellular division, pos- 28/301 3.39 x 10710 1.47 x 10~7
terior magnocellular part
Paraventricular hypothalamic nucleus 29/301 7.02 x 10~11 5.08 x 108
paraventricular nucleus, dorsal part 27/301 1.57 x 1077 4.88 x 1077
mouse
Paraventricular hypothalamic nucleus, magnocellular division, me- 31/301 4.03 x 10~ 11 2.19 x 108
dial magnocellular part
Paraventricular hypothalamic nucleus, magnocellular division 31/301 4.03 x 10~ 11 2.19 x 10~8
Paraventricular hypothalamic nucleus, magnocellular division, pos-  31/301  4.03 x 101! 2.19 x 1078
terior magnocellular part
lower dorsal lateral hypothalamic area 29/301  8.40 x 1010 3.65 x 107
Paraventricular hypothalamic nucleus, magnocellular division, pos- 31/301 4.03 x 10~ 2.19 x 108

terior magnocellular part, lateral zone
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Table 4 Enrichment of Embryonic brain by “JENSEN TIS-
SUES” in Enrichr

FORBERERLTWDZ MRS, Z1id “Allen Brain

. . . T Overl P-val djusted P-val

Atlas dOWIl” (O i D %Iﬁbljt") T L‘E{I{%) T l/ 75‘ =8 o verap h vame aqjuse vaue
uman

LEY VY FAY P INIREF LR DD ERh o 7z, Embryonic_brain  330/4936  3.36 x 10-104  4.30 x 10~ 102
HIE D X334 %26 - 72558 3] [Tl TRESHFHL mouse
TWBZEeDRB7Z55, T 41 “JENSEN TISSUES” Embryonic_brain  366/4936  3.59 x 107115 4,59 x 107113
DIEEMOFRERTH B, PEAH 10710 FEE7Z 5 7z Fif [H D
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Table 5 Enrichment of Embryonic brain by “ARCHS4 Tis-

sues” in Enrichr

Term Overlap P-value adjusted P-value
human
MIDBRAIN  248/2316 1.02 x 107129 1.11 x 10127
mouse
MIDBRAIN  248/2316  1.44 x 10=9° 1.56 x 10797

< “ARCHS4 Tissues” 777 TV OFERZDFHZEDE D
(MIDBRAIN) #33E% 12 @ WA R % & - TR E T v
%, TNHHETE [3] IEAATREZ - 72,

¥, INSDEETZRUVNIERX NI BEHAEE
FH (Protein protein interaction, PPI) T— X X—ZXT®H %
STRING [5] %7 v 70— KL THhiz, ZOKE, bk
4 5 6 BIETDRIZIE 7488 D PPL 23 b T 4V MIfHE
TH5 3524l RE EH>TED 1x 10710 2 WnHE
WIZNS R PO EINE Z D fFE- T, FRRIZ, <7
AD5 0 5BIRFIZH L TIE, 6788 D PPI N HH, T
NIFARHETH 5 3200 %2 R IE O KEL EE-TED,
1 x 10710 WS IFFITNE 2 P OS5I ND T & WM -
7o ZOFRERIZPPL &\ 5 EWENRBRP SR TEH E b
& XU ATERI NIEEFIIEFINTKR E RERD H
L2HLDMEIENT WS LEbNS,

BEIZING OBETZHIHT 2GRN TR H 505
IPEFARTHATZ, TR 6 1% Enrichr ® “ENCODE and ChEA
Consensus TFs from ChIP-X” 773V O#ERTH S, b
FERTAENTENIZEHOEERFVPROP>TWD
ZI TR, v R bOMTRE LA L KGR
FHRROD->T WS, TOZ L5, MERIEI OB
SRTHRVICEMFNIE®RL DB L EbNb, F7,
regnetworkweb [6] Z 20T RO TR I N o DILE R 1
WHWZHHEBERICH D, BhdE2y b7 -2 %A T
WEHLWIZEHHMLZ (B 2), 2Ths DGR FIC
B9 B85 R ZATEIO FE RS & VAR [3] & s
5&, B MTHUTITRIEIDIES & ro/zb DD, U
A TR E BE U, FET regnetworkweb & DAV TIX
SEROAPEFNIZELS BT WS,
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& 6 Enrichr ® “ENCODE and ChEA Consensus TFs from ChIP-X” #5311 CTx Y
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Table 6 TFs enriched in “ENCODE and ChEA Consensus TFs from ChIP-X” by En-

richr for human and mouse. Bold TFs are common.

human | BCL3, BHLHE40, EGR1, GABPA, IRF3, PPARG, REST, RFXS5,
SP1, SP2, SRF, STAT3, TCF7L2, TRIM28, TRIM28, ZBTB33,

mouse | BHLHE40, CTCF, E2F4, E2F6, EGR1, ESR1, ETS1, FLI1, GABPA,
IRF3, NFIC, NRF1, PPARG, RCOR1, REST, RFX5, SPI1, STATS,
TCF7L2, USF1, USF2, YY1, ZBTB33, ZNF384,
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2 TF network identified by regnetworkweb for TFs in Table 6. (A) human, (B)

mouse.
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