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100 Classes = 10 tissues x 10 treatments
10 tissues 10 treatments
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Fig. 1 Expression conditions of synthetic data. Distinct 100

genes are expressive in each of 10 treatments for distinct

sets of four tissues (blue lines).
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Fig. 2 Scatter plots involving the second gene’s through fifth

gene’s singular value vectors. xy, ;,,2 < ¢; < 5, of

1,000 genes (1 < 43 < 1,000) that belong to one of the

10 gene sets. These 10 gene sets are represented by dis-

tinct combinations of colors and symbols. The 29,000

genes not included in any of the 10 gene sets are omitted

for clarity.
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Fig. 3 Performance of synthetic data (averaged over 100 tri-
als). BH: Benjamini-Hochberg, FDR: false discovery
rate. Red curves: true positive rates, black curves: false
positive rates, solid curves: P = 0.01, dashed curves:

= 0.05, dotted curves: P = 0.1, blue dash-and-dot

curves: area under the curve (AUC).
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Table 1 Clustering of genes identified by TD-based unsuper-
vised FE for synthetic data (adjusted P-values less
than 0.1). Rows: gene sets (the first to the tenth are
the gene sets to which the first 1,000 genes are likely
to belong, and the 11th is the gene set to which the

remaining 29,000 genes are likely to belong), columns:

clustering
Mclust

1 4 5 6 7 8 9 10 11
1 |8 O 0 0 0 0 0 0 0 5
2 0 71 0 0 0 0 0 0 0 0 5
3 0 0 9 O 0 0 0 0 0 0 1
4 0 0 0 65 O 0 0 0 0 0 1
5 0 0 0 0 69 0 0 0 0 0 2
6 0 0 0 0 0 00 O 0 0 0 16
7 0 0 0 0 0 66 O 0 0 0 2
8 0 0 0 0 0 0 66 O 0 0
9 0 0 0 0 0 0 o 77 0 0
10 | O 0 0 0 0 0 0 0 74 0
11| 0 0 0 0 0 0 0 0 0 81 11

‘Ward

1 2 3 4 5 6 7 8 9 10 11
1 |8 0 0 0 0 0 0 0 0 5
2 0 71 0 0 0 0 0 0 0 0 4
3 0 0 90 O 0 0 0 0 0 0 3
4 0 0 0 65 O 0 0 0 0 0 1
5 0 0 0 0 69 0 0 0 0 0 8
6 0 0 0 0 0 66 O 0 0 0 4
7 0 0 0 0 0 0 66 O 0 0 8
8 0 0 0 0 0 0 0o 77 0 0 5
9 0 0 0 0 0 0 0 0 64 0 4
10 | O 0 0 0 0 0 0 0 3 3
11| 0 0 0 0 0 0 0 46 10
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Table 2 Confusion matrix of synthetic data using categorical regression. Bold numbers

are true positives.

1 0 EEREMEXT1 O YV T ILEHRL LIFE, AUC=0.94

adjusted P-values | P <0.01 P >0.01
7 < 1000 2 998
4 > 1000 0 29000

10 E#ExX1 09y TILE
adjusted P-values | P < 0.01 P > 0.01
7 < 1000 0 1000
7 > 1000 0 29000

P <005 P>005| P<01l P>01
16 984 77 923
0 29000 7 28993

#7L 355, AUC=0.58
P <005 P>005| P<01 P>01
0 1000 0 1000
0 29000 0 29000
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SAM D#ER. p0 3FEREEEIS. FDR [SHFHIE P fEICHY, Called I3/ EIRZICES

L RWERTFOH, ERMEAIOHDOEARFEIE False x FDR x p0,
Table 3 Results by SAM. p0 is the ratio of the null hypothesis, and FDR corresponds
to the adjusted P-values. Called is the number of genes that break the null

hypothesis. Expected number of false positives is False x FDR x p0.

10 RERFMEXT1 0y T ILEHRL LIFE , AUC=0.94

Delta pO False  Called FDR

1 0.1 0.974 365.47 799 0.44560
2 0.2 0.974 38.59 196 0.19180
3 0.3 0.974 2.59 34 0.07421
4 0.4 0.974 0.02 3 0.00649
5 0.5 0.974 0.02 3 0.00649
6 0.6 0.974 0 2 0
7 0.7 0.974 0 0 0
8 0.8 0.974 0 0 0
9 0.9 0.974 0 0 0
10 1.0 0.974 0 0 0

x4

1 0 fEfsX1 0 4 FILEHmL iFA. AUC=0.58

Delta p0 False Called FDR

1 0.1 1 0 0 0
2 0.1 1 0 0 0
3 0.1 1 0 0 0
4 0.1 1 0 0 0
5 0.1 1 0 0 0
6 0.1 1 0 0 0
7 0.1 1 0 0 0
8 0.1 1 0 0 0
9 0.1 1 0 0 0
10 0.1 1 0 0 0

limma % 2 735 R DRRATI. KFENEBMEFIOH

Table 4 Confusion matrix of synthetic data using limma. Bold numbers are true posi-

tives.

1 0 EERFMHEXT 04V 7L, AUC=0.99

adjusted P-values | P < 0.01 P >0.01

7 < 1000 2 998

1> 1000 0 29000
102X 1 04T

adjusted P-values | P <0.01 P > 0.01

7 < 1000 0 1000

7> 1000 0 29000

*x 6 MFEDOKRE W ELD G(£1 =20y = 4,[3,(4,65) o 1
Table 6 Top-ranked G(¢1 = 2,02 = 4,03,04,¢5) with greater

absolute values.

03 s s G(2,4,05,04,05)
1 1 11 -35.0
11 1 -30.8
2 2 1 -30.3
2 3 4 -30.0
2 3 1 28.7
2 2 4 28.5
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IKHB L5104 0 BREDRESRE ERFEOHEAEHLEDD
5. 13 DHAEDETERENHD WD 2 &M DA
oo TDRTEDD. TUVILSEREBWEHAERGL FBIC
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P <005 P>005| P<01 P>01
10 984 82 923
0 29000 0 29000

H1RL 12856, AUC=0.99
P <005 P>005| P<01 P>01
0 1000 0 1000
0 29000 0 29000

®7 801 FO—JORRENSREE REHTHERILENH D
3 BHEDMESRE ERFGOHEDE,
Table 7 Thirteen combinations of tissues and experimental
conditions where the selected 801 probes are differ-

entially expressed between stress-exposed and control

samples.
Z N L 2 HAE 10 B 5H
{RREHAR 24 B5f 6B 248E 1. 538
RHkE O O
B O O O
LI ETEEEN)4=1 O
100 O O
A O O
ez ek O O O

L BEHERIEIZ ORGEHLERFMEE BROMEAED
T OHHS SREE REBTENHDELFOEY b & H
H2EW) BIELZIZIFEBNICETTE 8PN HSZZ
ENbhho T,

BEICHTITY AILEIRICE B EHER, SAM. limma
AWT mRNA 7077 1 VL TEEFRIRE 1T LER
ZR9( %K 8, K 9. & 10), HMNWEREIZERT S D &
MRENICIERICESHEDOEGFIRBINTLE> TWS,
COEBHAIZEMT, 24T 0 BEX4 2BREHX2 (B
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K5 AHRTHEDIALYY T -8, HY Y ORIEOHFTIISREE MEROYY T, h
AR, w iR,
Table 5 Samples used in this study. Numbers before/after comma are control/treated
samples. h: hours, w: weeks.
2L ZEAE( &h61: A) 5 5 10
IREEHARE 24h 15w | 24h 6w 24h 15w | 24h 6w
Rk 3,2 5,4 34 34 a5 3,5 4,5 54 4,5
R{EIRTERRT R & 4,5 5,5 34 44 iR 3,2 2,3 3,3 3,3
EEESEN 5,5 5,5 54 4,4 | BEEAKRSEME | 55 5,5 34 54
b 55 55 | 45 45 Y4 55 45 | 55 55
3 55 45 | 55 55 1 55 55 | 54 55
A B ELTPEEZRDTE. ZELROBERS T O—T HX
(A) © (B) 40 &V BARRBUCR->TLED, 7O—T#d4 AE
S o] LE#H2DTLEBT! 6 0 AEIKHL THELBRBEL A&
i < | K TlRARSF, HlziE, LEWEDHE P{EE0. 01 &
N L72BA. ThiE 1079 & DV EATE RS NI RED
S S ) PEARL THAD AW &I10A%, SBES [, 8
T o B35 BODHY Y T TINEFOD P E% 182 DIIF
o | S FRENES D, 35 ICHOMEE LT, RICEEFH4
! S,HDJUU OEDEMHTHRHTELELTE, TOERTIFES. R
© ~ “ N BER, DEETIRBIRI N DY, TIBRI kL, &w
o < D HMEDE WEME B XA TERDOMMER S L REE
EDBERBERBUDIFIZERIIIRS BAVESEDS, 7YV
j1 j2 W RE AW=HEIRL 2BICL 2 BHEROBEIEK 4

B4 ZRERCERS NEHRERT L L, (A) SR BRI
DE2 BRENY Ly 3025 5,0 j1 B E2 DBEa. B
BEERAEBECHIG. ( B) 84 BBHRENS M L. 20,21,
2B, 2, 8,9, 10K%%, FHKE BH. DR LR,
2L TR S,

Fig. 4 Singular value vectors employed. (A) The second

control-related or treatment-related singular value vec-
tor, g, =2,;,. Control: j; = 1, and treatment (stress):

ji = 2. (B) The fourth tissue singular value vector,
Xg,—4,j,, AY: jo =1, HC: jo = 2, heart: j» = 8, hemi-

brain: j» =9, and spleen: j» = 10.

BREEHRMERY) =80 AF T —IC/@>TLE L, SAM®P
AFTY ALERTERAS DI BDENHII—ETE e
ENHNEERTHDEARBRINTLEIDNS THD, &
MRS BREBE OB % IRVEICEY ADHAW, limma D5
BERTIARIIEREDZETA0ATITVITHEL T
EDFTRELD, ThhTEIDL40 AFT) —DENDH—E
THARICEEFE > TLED EHREINTLED £HICH
IEE2E DOLZHEIREI NS BBISEETE AW, £
NIEPY ABREEWEIT TS O JEFILICHR> TRIEEDH
ZEBBEFEZBRTNIEVWES S & B ME LAV,
ZDRY AICIEEBAZW, £, X5ICHBLDIC40
EDlERE RBREGDHEAEGHLEDOHRT, SRREFE RFE
BFZERZREET OL ML, ZOLD LWDHETHER
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