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(57) Abstract: The present invention relates to a complex marker for diagnosing chronic liver disease on the basis of integrated tran-
scriptome analysis and use thereof and, more specifically, to: 28 complex markers selected through integrated transcriptome analysis
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improved. Thus, the complex marker of the present invention has been confirmed to be applicable as a biomarker for diagnosing chronic
liver disease.
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[75]

[76]

[77]

[78]

[79]

[80]

[81]
[82]

[83]

sho] g A gk ek A3 AR S A E ks

HHH 2 CEBPD(CCAAT enhancer
binding protein), DNAJC12(Dnal heat shock protein family (Hsp40) member C12),
NROB2(nuclear receptor subfamily O group B member 2), PACSIN3(protein kinase C
and casein kinase substrate in neurons 3), RNF152(ring finger protein 152) 2
SFXN2(sideroflexin 2), TTC36(tetratricopeptide repeat domain 36) 74 2] mRNA
= ole] @A B o] vt Bl Fhaskal,

AJUBA(ajuba LIM protein), ANXA2(annexin A2), ATP8B1(ATPase phospholipid
transporting 8B1), CCND1(cyclin D1), CHST9(carbohydrate sulfotransferase 9),
CLDN7(claudin 7), DPYSL2(dihydropyrimidinase like 2), FAT1(FAT atypical
cadherin 1), GPNMB(glycoprotein nmb), ITGA6(integrin subunit alpha 6),
KRT8(keratin 8), LGALS3(galectin 3), MCM3(minichromosome maintenance
complex component 3), MCM4(minichromosome maintenance complex component
4), MCM6(minichromosome maintenance complex component 6), MSN(moesin),
PDGFRA(platelet derived growth factor receptor alpha),
PIK3IP1(phosphoinositide-3-kinase interacting protein 1), RNASEI(ribonuclease A
family member 1, pancreatic), SULF2(sulfatase 2), 2 WIPIL(WD repeat domain,
phosphoinositide interacting 1) "} 2] mRNA B o] 9] whulal vk =0
iz ol va) Z7hahel, B (HA RSl S0 R AR E AT BAE TR
238 59
g o] ATP8BI1 7 & o] g-3to] RhAd 7HA o Zgks 3 AW B A& o=
37, 371 A A ke 1 A H Al S H 2 ATPSB1(ATPase
phospholipid transporting 8B1) 7}# ] mRNA 3= o] o] whilizl ke 4= F=o]
tzzrel Hla] F-7bebd, whad (A gl Ao g JHE A Eshs GAE FUhR

.

-



WO 2022/114887 PCT/KR2021/017751
[84] AA 132 AA
[85] B At nAE AEsH] 98,

v o] 4 = qkA] 7HA 3 A e

A vkZ+(Steatosis) 22} 427, H]-LdF 24 X9 Q1 NASH 342} 5678 =
'8 3to] Biopsy iz 7% 3?— AR 2B ghate] 225 A FH 8T

[86]  [3E1]
kAt 1 A R

Steatosis Nash
A (n)
14 15 25
HA 26 31
Lol ()
B 46.6 48.1
Median 48.0 48.5
BMI
B 28.8 29.4
Median 29.3 28.9
AST (IU/L) 30.0 59.1
ALT (IU/L) 38.0 72.4
[87]
[88] AAld 2 2 9HE § A A (Differentially Expressed Gene:DEG) ¥4

[89] A 104 538 &2} o] 2] & o] &3t Ev]olE(Trizo) & RNAE
2]/ A e U= = F(nanodrop) ¥ 3] F 71 ¥ (picogreen)S ©] -85}
AeFE-A 511 of A | E (Agilent) A2 Bloanalyzer o]-g3fo] AAFA-L

Tt o] F A7l A gt Fap FA o AEE A F 1| H(Illumina)Al 2]
TruSeq Stranded Total RNA LT Sample Prep Kit (Gold)-g ALE-3ho] glol B H gl &
T-Z3} a1 Novaseq 60002 AF-8-3Fe] 17|14 A ¥4 (sequencing)S 538 8} 31 T}

o] ZRH L& ¥ FASTQ Y & tf5-3 o] A AGRIA & Fast3itt

[90] % RNA A & 54 29 t] o] El(total RNA-seq raw data( fastq))2] &2 &
glstar o] & kA A 7] 7] Yl Trim GaloreE ©]-£3fe] A3} E & 53515t} 9
Ao A WA O 2 FastQCE & E(read) ] 4 2 golstar
Z1o] = E (Cutadapt) & S5 52 2] 2] = (read) L B2 o] ¥ E Al # 2 (adapter



11

WO 2022/114887 PCT/KR2021/017751

[91]

[92]
[93]
[94]

[95]

[96]

[97]
[98]
[99]

seq) & Al A3t o] F 2l = (read)E @l ¥ 2x(reference) Q]

A % (genome)©l] & &1 E (alignment) &} 7] 93] STAR alignment tool<

ol §at At F=F HAA wE = HA S F3 o F oS vpA E o AR E
o] 7] A8l &l ¥ T 2 (reference)ol] A e}l E (alignment) ¥ 2 7 3+ ((bam)-
Picard mark duplication tools ©|-&35}o] & (duplication)©] #| A ¥ 21}

A(bam)= & 53T} o] %, A o] 18 @AE F- 2 =& AlLlstr|
A oH, }A=E WZ(Steatosm)ﬂr NASHE 1853 3}a1 7] 3L E] X (cuffdiff) &
& ste] A oA Iad A s e FEE H F4E F AR
A -3} ¥l (normalized) 2 3 & & 53543 o}

S FHAAA A S T8 = E vlolH E &= 200 Yebd vk} o], DEG
(Differentially expressed gene)2] &l z}olof upe} 5| EW] 0 2 A|Z2}35}&1) o1y,
(1) =g g (Expression Level (FPKM)) 7 2.3 > 1, (2) p- val < O 05, (3) Log2
Fold Change > 11.31 & (4) Standard Deviation < Mean =71 0] 2t A} 1330

NE AEsinh

A Ao 3; EA A E (Feature selection)d] ] 3 § A ¥
A X} A& Yl A= &= 40 7] A1 57 A Bl(Feature selection) 32 2 A 2= €}
£ 7 % 8 % (Feature importance) 21 o] #2418 F88tgl o, & 30 7] A1/
AaZE ET(WorkFlow)Q]r o] Z3stgd Tt

41 ¥l (Feature selection) 2] o] A = 3}o] M (python) & & 71 ¥ selectKBest
PN & o] g3t HHE A o 2 FHAE A ASIEA A8 ®A] WE W 4l(linear
Support Vector Machine) 2. @0l ol & ¥-F45 3= FAA A EE AEla ot
(Z+Z : https://scikit-learn.org/). F-2] 1] 3k F- A A} 15 H 7)ol 91 oJ Al AUC(area

under the curve)2} ROC(Receiver operating characteristic) ACC(accuracy) 2] &

T gk, AUCY] 7 5ol & 4 &% (accuracy) WA 02 A4S & ANOVAE
ol gstel BAM R T 159 Abol7t iz A B Felsta o] & B8 62879
FAAE A 83151, ROC ACCE] 4 -%-9lli= ROC AUC '8 4] & & A 4Hgt &
ANOVA(Analysis of variance)& ©]-&3sto] TA 4 &2 5 1552] 2ol 7} 3l= A
AN 1470 AT AT D251
3t & 5 Q % (Feature importance) 2] ol A =, 3}o] A o 2 7l lightGBM

" (unsupervised machine learning)& ©]-8-3F¢] ¥ # ¥ 2 (regression model)
Ao AN S d, F 1§ Bk ol g 2 Riaga

AR = A 10079 f A4S AT (R
https://lightgbm.readthedocs.io/en/latest/).

0{

E
=

oX

yur
o

SAol 4 Beiulo) N oha s el e s
< el A= = sl Vb A e o], At ZH(Differentially

I tg = LA
Expressed Gene:DEG) #-21-& -3l A8 ¥ /- 2<} 574 A & (Feature selection)
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o
¥

A k2 (Steatosis) Al 2F NASH @A & 1}

B 28F 2] FAAE

A

&,

22

[100]

3] Lhebd et 4tel, 7} g

0

=
o

ol

SER

B
fite]

o
o

ol

ol

[101]



[102]

13

WO 2022/114887 PCT/KR2021/017751

[3£2]

BgviA R ARE 28%F fAe] AH 9AE 1 e

steatosis_ave NASH ave Fold change P-value

AJUBA 11.737 19.982 1.702 5.5004E-09
ANXA2 30.265 61.127 2.020 2.5006E-07
ATP8BI1 9.454 13.147 1.391 7.7905E-09
CCND1 34.658 51.279 1.480 2.4338E-06
CEBPD 37.628 24.979 0.664 3.6391E-06
CHST9 5.428 10.294 1.896 8.1691E-08
CLDN7 4.535 6.403 1.412 2.1963E-08
DNAIJCI2 25.228 18.762 0.744 5.1324E-06
DPYSL2 16.829 23.891 1.420 9.1687E-08
FATI1 13.149 26.209 1.993 2.693E-11
GPNMB 13.640 30.623 2.245 1.3566E-09
ITGA6 10.457 15.596 1.491 7.1599E-09
KRTS8 121.044 181.429 1.499 2.2107E-09
LGALS3 8.324 15.677 1.883 6.4112E-09
MCM3 7.172 10.017 1.397 1.3037E-10
MCM4 4.805 7.011 1.459 4.2744E-11
MCM6 2.874 5.041 1.754 4.9299E-11
MSN 29.326 43.248 1.475 1.0518E-08
NROB2 47.037 30.922 0.657 2.6183E-06
PACSIN3 21.695 15.337 0.707 1.6059E-05
PDGFRA 13.106 19.618 1.497 9.0775E-07
PIK3IP1 5913 8.727 1.476 2.3685E-07
RNASEI1 14.444 23.755 1.645 8.7351E-07
RNF152 25.187 16.363 0.650 1.3805E-05
SEFXN2 14.903 12.139 0.815 0.00147773
SULF2 22.680 31.452 1.387 1.8812E-07
TTC36 196.064 149.142 0.761 1.1039E-06
WIPI1 8.254 11.875 1.439 3.4707E-08
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[103]

[104]
[105]
[106]

[107]

[108]

[109]
[110]
[111]

[112]

[113]

[114]

[115]

[116]

o A A& X HEZ(Steatosis) o A NASHE 21 8) # of] ula} -f-721 2 9]
W gFo] ki o}% 774 2] A A CEBPD, DNAJC12, NROB2, PACSIN3, RNF152,
SFXN2, TTC36 ¢} #& o] Z-7}3F= 21712] - AF AIUBA, ANXA2, ATPSBI,
CCND1, CHST9, CLDN7, DPYSL2, FAT1, GPNMB, ITGA6, KRT8, LGALS3,
MCM3, MCM4, MCM6, MSN, PDGFRA, PIK3IP1, RNASEL, SULF2, WIPIL

N-& Aol 7FA B (FPR, 1-specificity) 2} 21 &FA] 5-(TPR, sensitivity)-S-
AAFe] RS AR 28] BEvhAE ol Sako] bl
NASH “15F ¥ 2 ROCE 18 B oo, 4 © 2 = 7 ¢l A (empirical) " H
5.2 (binormal) ¥ 7 8] .52 (non- pararnetlrc) b o] A 7FA] & A} 2819 E}

127, & 70 YEbd bl o], AUC gh-2 B 12 vl A g v 1HE g
esE& Hol&= A2 gelstait.

AA 5: H3vetA o v 2HA 3 2 g 89l
Vg o M = A E S 28F o] B A & o] §ato] 7] 1hA ghof] T gt
ds& Frtet] fall, 471 AAld 19 H]-e 2548 A1Ed <1 NASH
S S E ROC 4 HA4& Fasto] xlde] 4 & F-Al skl T
ROC =+
L&

>,
>,
3
=
W
el
o,
N
01N L
1‘
0—‘-/
r_,d
N,
rﬂ
rﬁ
’
y
o{N

Q
= (Steat031s) 2 2 A]-2 74 X H7E 91 NASH
A S A o = sto] AE e 28F o] LA o vE
S8k o, 28 2] nk7| Foll A Aol thaf, gPCRE ] -85}
Z(validation)& 5~3Y 5} ¢}
Aol 29] ghA} 24 0 2ILE] 5% RNAE 9 HAL Al A cDNAE Al 28
U, 8171 349 Zfoln A& o] &3te] PC % Tyt
RNAT= 10 uM A&k Zetol W 140, 10 uM & Zefo] ™ 14, /5 1,
SYBR Green I(RocheA} Al ) 5u0 X 1/52 824 ¥ cDNA 25 233 o,
LightCycler 967 SYBR Green I(RocheA} Al #)& o] &3to] PCRE 53515l T
PCR-Z 95 °Coll 4] 5+ & 9F HE-5-(pre-incubation) -> 95 °Coll A 103, 60 °Coll 4]
10%, 2 72 °Coll A 10F24 45 A}o] & (amplification) RE&r -> 95 °Coll A 5% -> 65
°Col A 14-(melting curve) -> 40 °C T & IH o2 =335} t}
PCR €5 %, 18s IRNA#L.S = A 7f 3} (normalize) &+ 5 A2-Ct $k-& 73]
t-testE T3y 8ok
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[117] [33]
Zfolm Mo
Gene sglol M (5 ->3) NEHE
AJUBA Aukgl | TCTGCAGGCCTGGCAGAAGA M= 1
Arek | CCTAAGCTCAGACTGCACACA | A9 T2
TG
ANXA2 Aurgl I TCGGACACATCTGGTGACTTCC| A9d¥s 3
rgF  |CCTCTTCACTCCAGCGTCATAG| A ¥¥s 4
ATP8B1 ArgE | GTCTTGGACAGAGTCACTTC MEME S5
AreF | CGTCTTATCAGAGAAGATATA MEdHZ 6
AT
CEBPD AWe  ITCCGGCAGTTCTTCAAGCAGCT| A EWE 7
rgF | GAGGTATGGGTCGTTGCTGAG | A ¥ % 8
T
GPNMB AWe | CTGGAGCTGAGTAGGATTCCT MAHT 9
G
Atsr | AGGACGTCTGTCATCTGGATG | A €™ 3% 10
A
KRTS Aukgl | GCTGACCGACGAGATCAACTT | A EH <z 11
C
orgF  ITATCCTCGTACTGTGCCTTGAC | A¥E®W T 12
LGALS3 Aukgl | CCATCTTCTGGACAGCCAAGT | A ¥EH 5 13
G
orgF | TATCAGCATGCGAGGCACCAC | A¥EwW3 14
T
MCM6 Aurglk  |GACAACAGGAGAAGGGACCTC| A ¥EWHE 15
T
Atsr | GGACGCTTTACCACTGGTGTA | A 9w 3 16
G
MSN Aurgl | CACCGGGAAGCAGCTATTTGA | A ¥EH & 17
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[120]

[121]
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orgF |AGAACTTGGCACGGAACTTAA | A€W T 18
RNASEI A | CAGTGAACACCTTTGTGCACG | A <9¥F 19
AG
Al I TGCTGGAGTTGCTCTTGTAGCA| A€ E 20
18srRNA | A3 | CGGCTTTGGTGACTCTAGAT ML E 21
rgF | GCGACTACCATCGAAAGTTG ML E 22
[3%4]
As A
Gene 32 p-value (t-test)
Steatosis/NASH
AJUBA n=10/ n= 20 0.198
ANXA2 n=20 / n= 24 0.178
ATP8B1 n=20/n=21 0.051
CEBPD n=20/ n=23 0.048
GPNMB n=10/ n= 20 0.010
KRTS n=10/ n= 20 0.032
LGALS3 n=11/n=20 0.105
MCM6 n=12/n=21 0.149
MSN n=11/n=21 0.118
RNASE] n=10/ n= 20 0.014

71 A3, ATPSB1, CEBPD, GPNMB, KRT8 X RNASE1 "}A & 2 &&= A
g],ﬂl:_o] Eﬁ]ﬂ o7 Tr/]ﬁ} 73‘1/]_5‘1 qu = 742_ ﬂo] o}oﬂq_ z, _u‘;: %n:]/]

[
Bl = wkA] 7FA 3 A ko] A Eal S o151 9] o, 28F 9] npA Fo
ATPSB1, CEBPD, GPNMB, KRT8 ¥ RNASE1 n}#] &= whdnpA 2 % wkA) 712 31

;ﬂl:/_}oﬂ 51_9.51 2~ 0]l O

E‘FMDE

294 o1 87F5 4

o ol M AR R 28F

transporting 8B1) 7} # & o] &3}+=
AL Folatgiomz Hounlo] B

T

u}o] e} n}ﬂ;{{_ ] _9.61— e

ol s}l ),

n}7 1= ATPSB1(ATPase phospholipid

5 7hy (P E el AA s FAE

bl g AR e AR
o15t%I T}

o B
&

.Oﬁ,—‘—‘

=

o
J&&( m

T
T A=A




WO 2022/114887

[ 1]

[

[

€

€

Q_—rL

Q_—rL

&

&

2]

3]

17

PCT/KR2021/017751

AT
AJUBA(ajuba LIM protein), ANXA2(annexin A2), ATPSB1(ATPase
phospholipid transporting 8B1), CCND1(cyclin D1), CEBPD(CCAAT
enhancer binding protein), CHST9(carbohydrate sulfotransferase 9),
CLDN7(claudin 7), DNAJC12(Dnal heat shock protein family (Hsp40)
member C12), DPYSL2(dihydropyrimidinase like 2), FAT1(FAT atypical
cadherin 1), GPNMB(glycoprotein nmb), ITGA6(integrin subunit alpha 6),
KRT8(keratin 8), LGALS3(galectin 3), MCM3(minichromosome maintenance
complex component 3), MCM4(minichromosome maintenance complex
component 4), MCM6(minichromosome maintenance complex component 6),
MSN(moesin), NROB2(nuclear receptor subfamily O group B member 2),
PACSIN3(protein kinase C and casein kinase substrate in neurons 3),
PDGFRA (platelet derived growth factor receptor alpha),
PIK3IP1(phosphoinositide-3-kinase interacting protein 1),
RNASEI(ribonuclease A family member 1, pancreatic), RNF152(ring finger
protein 152), SEXN2(sideroflexin 2), SULF2(sulfatase 2),
TTC36(tetratricopeptide repeat domain 36) = WIPI1(WD repeat domain,
phosphoinositide interacting 1) 23 8h= S vA; £
ATP8B1(ATPase phospholipid transporting 8B1) W} & E3Fsl= THXA
R MR
A1) oA, 37] WA A A g F, vk S
]HL{PXE] 2}H(non-alcoholic fatty liver disease; NAFLD), H]-& 5 &4
| 57143 ((non-alcoholic steatohepatitis; NASH) H== (-7 8}5-¢1
50 % sz v b gk e b 24 =
AJUBA(ajuba LIM protein), ANXA2(annexin A2), ATPSB1(ATPase
phospholipid transporting 8B1), CCND1(cyclin D1), CEBPD(CCAAT
enhancer binding protein), CHST9(carbohydrate sulfotransferase 9),
CLDN7(claudin 7), DNAJC12(Dnal heat shock protein family (Hsp40)
member C12), DPYSL2(dihydropyrimidinase like 2), FAT1(FAT atypical
cadherin 1), GPNMB(glycoprotein nmb), ITGA6(integrin subunit alpha 6),
KRT8(keratin 8), LGALS3(galectin 3), MCM3(minichromosome maintenance

complex component 3), MCM4(minichromosome maintenance complex

O.u

N

N

component 4), MCM6(minichromosome maintenance complex component 6),
MSN(moesin), NROB2(nuclear receptor subfamily O group B member 2),
PACSIN3(protein kinase C and casein kinase substrate in neurons 3),
PDGFRA (platelet derived growth factor receptor alpha),
PIK3IP1(phosphoinositide-3-kinase interacting protein 1),
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RNASEI(ribonuclease A family member 1, pancreatic), RNF152(ring finger
protein 152), SEXN2(sideroflexin 2), SULF2(sulfatase 2),
TTC36(tetratricopeptide repeat domain 36) = WIPI1(WD repeat domain,
phosphoinositide interacting 1) 3 3Fsh= 7HA] FA 3 X8 H3a)A;
3= ATP8B1(ATPase phospholipid transporting 8B1)-S 3 §ahi= THA]
A3 79 nh o] mRNA = gl 22 S35k A4 2
el kAl 1A S X e A

33}ol] Qlo] A, AF7] whAl ZFAEe ) ukE H]-ok T8 A]

Z+4 ZH(non-alcoholic fatty liver disease; NAFLD), H]- ¢ 524
HFZFS ((non-alcoholic steatohepatitis; NASH) == 74 31591 A&

g

6

3
A
s
] ¥
l—ET = }1:_ U]—/\-] 7]-71_5_1%]. Zﬂ\%% ZH =
A

38lef 1oJ A, 7] mRNA 58 =% 0}: A A= v o] Eol 4 o=
ZAgtshiE Zofol g, TR H K= FE Al A FEE| QE| B9 Als
Ex o 7 3Fi= 1HA] 7&@% g 2=
A3kl Aol A, 7l b A FEE S8 AAE v B
S A o] FlEfol = ﬁﬂ%ﬂ@&i@%&bﬂﬂ*@ﬁ
whul Al g 7 v Q) A (nanoparticles) B $FEFH (aptamer) $1 A S
57 0® b= v b ddg 24 =
A3g WA A6t & of = g o] vk 1P 3 Adhg 2 S it

=

Alg@el 3
CEBPD(CCAAT enhancer blnding protein), DNAJCIZ(DnaJ heat shock
protein family (Hsp40) member C12), NROB2(nuclear receptor subfamily O
group B member 2), PACSIN3(protein kinase C and casein kinase substrate in
neurons 3), RNF152(ring finger protein 152) & SFXN2(sideroflexin 2),
TTC36(tetratricopeptide repeat domain 36) ¥} 2] mRNA HEi= o] o] gl
U o] izl vl El fhaskar

AJUBA(ajuba LIM protein), ANXA2(annexin A2), ATPSB1(ATPase
phospholipid transporting 8B1), CCND1(cyclin D1), CHST9(carbohydrate
sulfotransferase 9), CLDN7(claudin 7), DPYSL2(dihydropyrimidinase like 2),
FATI1(FAT atypical cadherin 1), GPNMB(glycoprotein nmb), ITGA6(integrin
subunit alpha 6), KRT8(keratin 8), LGALS3(galectin 3),
MCM3(minichromosome maintenance complex component 3),

MCM4(minichromosome maintenance complex component 4),
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MCM6(minichromosome maintenance complex component 6), MSN(moesin),
PDGFRA (platelet derived growth factor receptor alpha),
PIK3IP1(phosphoinositide-3-kinase interacting protein 1),
RNASEI(ribonuclease A family member 1, pancreatic), SULF2(sulfatase 2),
2 WIPI1(WD repeat domain, phosphoinositide interacting 1) 7} 2] mRNA
iz o] o A el o] izl ula) Fbeku, whg b el
AoR ANE AT WA F7hE TP A2 50w S
T A Xdks % A E Al ey,

(413 10] A8l Slol A, 7] mA (PA S X ehs e AR A2
ATP8B1(ATPase phospholipid transporting 8B1) ¥} 2] mRNA HE1= o] 9]
R e A R L R e A R R 2 A

@E%ﬂ%ﬂbﬁﬂﬂzﬂiiﬂ&bﬂ%gﬁgiﬂ%ﬂ@
AR A F R AT,
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[5=1]
DEGs
e FPKM > 1
+ P-value <0.05 — 1330
Total RNA-seq - FC>|13 genes
+ SD < MEAN

« Steatosis (n=41)
* NASH (n=56)

Feature selection
+ SelectKBest
- ROC_AUC: 147 genes
- Accuracy: 628 genes
- Unsupervised: 100 genes

e g thology

Standard of DEG (DESeq2)
1. Expression Level (FPKM)-Cutofif > 1

2. p-value < Q.05
3. LogZ Fold Change > [1.3]
4

Btandard Deviation < Mean

|

1330 genes
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/ ANA-seq / Splitting
ﬁﬁ,’ié Training / Testing set =P Filtering 10% genes
Cuality check = "
k 4 Remmzzﬁﬁm “ tdentitying Optimal
Adapter trimming | average 1 FPKM genes . number ci Foatures
Mapping to genome i Re}i}usti‘,ﬂi@f Scaling Feature Selection
v With SelectKBest
Calculate FPKM s } Rescaling Outlier

[5=4]

"

» Labelling
LabelEncoder

» Feature Scaling
RobustScaler

» Dealing Outlier
FPKM=>1to 1.1
FPKM<-1to-1.1

i

» ldentify optimal
number of Features
RFECV

(Recursive Feature

Elimination Cross
Validation)

» Feature Selection
SelectKBest

Cases of Features selected for each modeling purpose

(Casel. Supervised machine learning model scored by ROC AUC *| 147 genes — CAPG

Cés‘ei: Su‘pewiséd lma‘eﬁiﬁé“laafr‘img model scored Ey Aééuracy : s | 628 genes — CAPG

Case3. Unsupervised machine learning model

Process

,,,,,,,,,,,, «1 100 genes—MCM6

ldentification of Optimal Feature number
RFECYV (Recursive Feature Elimination Cross Validation)

Feature Selection in the 3 Cases
SelectKBest

Ranking Feature Importance
SelectKBest — Feature Importance Algorithm

Evaluation of the selected features
Comparison of Real FPKM value in Steatosis with-NASH
(Heatmaps sorted by CAPG or MCMB6)
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100 genes by ~ o
Unsupervised / genes by ROC_ACC
machine learning

628 genes by ACC

1,330 genes by DESeq

28 intersected Genes

AJUBA, ANXAZ, ATP8B1, CCND1, CEBPD, CHSTS,
CLDN7, DNAJC12, DPYSL2 , FAT1, GPNMB, ITGAS,
KRT8, LGALS3, MCM3, MCM4, MCM6, MSN, NROBZ2,
PACSIN3, PDGFRA, PIK3IP1, RNASE1, RNF152,
SFXNZ2, SULF2, TTC386, WIPH
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