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NASH Pathophysiology and Disease Progression

Genetic Factors, microbiome
Oxidative stress Angiogenesis
Lipot?xicity {Enhanced epithelial proliferation
Obesity
Insulin resistance
Diabetes

U Fibrosis stage predicts clinicaltcome f ‘*}\
U Need for noninvasive biomarkers to assess liver fibrosis and monitor fibrosis ch es,
U Arethere biomarkers to monitor the complicated pathophysiology? %
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~ NASH Disease activity: NAS
L ' Steatosis/Cell injury/Inflammation
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Retrospective Study to Explore Serum Biomarkers

Associated With Fibrosis Stages in NASH

NASH Cross-sectional Cohort

Virginia Commonwealth University (VCU)
N=113

Biopsy diagnosis of NASH
NASH FO n=13 Serum
NASH F1 n=19 sample )
NASH F2 n=36 collection J
NASH F3 n=23

\ 4

SomaScan
Proteomics
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SomaScarProteomic Platform for Biomarker Discovery

Key assay principle: Turming a protein measurement
problem into a DMNA measurement solution
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Crunartify
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Immobilize

Capture

Cruantification of
SOMAMer reagents
by hybhridi=zation

Capiture specific proteins followed by
removal of unNnbound proteins,
nonspecific proteins and elution of
SOMA T Er reagents

SOMAMer reagents
immoabilized onto
beads

i SOMAmePreagents are Slow GRate Modified Aptamer molecules that bind to proteins with

high affinity and specificity
i { ha! &Ol Yisthighhasérisitive and simultaneously measures >1,000 proteins from a

single sample (100ul)
I Wide dynamic range

I Median CV<5% AL Pari
I The measurement isemkrquantitative, reported as Mean Fluorescent IntensitﬁVlF% NzrésH
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Proteins Measured gomaScaR|atform

u Hormones 3%
Protease inhibitors 5%

w Growth factor 13%

u Proteases %17
w Kinases 20%

u Cytokines 20%
u Receptors 21%

Structural proteins 1%
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W Intracellular
25%

Extracellular
domains 28%

w Secreted 47%
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Patient Characteristics f@omaScaRroteomics

_ Fibrosis Stagé | Fibrosis Stagé | Fibrosis Stag@ | Fibrosis Stag8 | Fibrosis Stage 4
N=13 N=19 N=36 N=23 N=22

Male, n (%) 5 (38) 8 (42) 11 (30) 6 (26) 3 (14) 0.310

Age median 44 52 56 60 58 0.009

(Q1, Q3), years (38, 57) (45, 58 (51, 61) (50, 62 (51, 65)

BMI, median 36.8 34.1 32.6 31.5 31.9 0.497

(Q1, Q3; n), kg/m (32.2,41.4;2) (33.8,36.5;7) (28.9,36.2;8) (28.4,31.9;5) (29.2, 33.9; 5)

T2DM, n/N (%) 2/11 (18) 6/15 (40) 15/34 (44) 10/18 (56) 11/17 (65) 0.150

NAS, median (Q1, Q3) 4(3,5) 4 (4, 4) 3.5(3,5) 4 (3.5, 5) 4 (3, 4.8) 0.675

ALT, median 65 60 47 74 46 0.196

(Q1, Q3; n), U/L (36, 90; 12) (45, 77; 16) (39, 79; 33) (45, 106; 18) (39, 52; 19)

AST, median 39 47 40 60 42 0.080

(Q1, Q3; n), U/L (30, 45; 12) (37, 56; 16) (29, 53; 33) (41, 76; 18) (39, 58; 19)

PRGC3 median 13 14 14 30 21 0.001

(Q1, Q3;n), ng/ml (12, 15;13) (13, 19;18) (10, 19;36) (14, 44;23) (15, 33;22)

Platelet count, median 230 220 272 199 177 0.021

(Q1, Q3; n), xOL (241, 279; 7) (248, 290; 16) (205, 321; 22) (173, 278; 16) (152, 210; 9) S
“x, NASH
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SomaScaBata Analysis to Identify Biomarkers

Associated with Fibrosis Stages

A RbasedLIMMA tool fordifferential protein
expression analysis

A Adjusted for age and gender

A BenjaminiHochberg (BMHfalse discovery rate (FDR)
threshold of 26

U F34 vs F:

U 93 proteins hadk H% difference
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Confirmation of Differentially Expressed Serum Proteins

UsingLumineXMultiplex Immunoassay

GDF-15 MMP-7
SOMAscan assay Luminex assay SOMAscan assay Luminex assay
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U Somascarplatform is a reliable method for biomarker discovery
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Serum Biomarkers Reflect Diverse Mechanistic Pathways

Associated With Advanced Fibrosis in NASH

A Extracellular Matrix Remodeling

A LumicanTIMPZ, Laminin Tenascin C
Alnnate and Adaptive immune response

A Collectin1l, IL18BP, CEZCD163TNFsRIL{ | t WCAM1
AAngiogenesis

A THBS, angiopoietin2, soluble angiopoietifl receptor
ACell stress, injury and apoptosis

A GDF15Fas
AFibrogenesisTGE pathways

A GAL3BPLTBP4, TGFBAP
AHormonal pathway

AIGFm QL D C. tIGRBFPlIGFBPAGFBP7, IGFKBR
A SHGRSex hormone binding globulin)
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Lower IGHA and Potentially Lower IGFActivity

iIn NASH Patients with Advanced Fibrosis
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IGF-1/IGFBP-1 A IGF-1/IGF-1sR A - IGF-1/IGFBP-7 o[+ Serum IGF-Ilevels have reported to be
Rati o | Rati . Rati 7| lower in patient with chronic liver diseases
~Ratio atio | a.lo and HCC
' " + IGF-1inactivates hepatic stellate cells and

‘ s . ' ameliorating fibrosis

: ' : l - . » IGFBP?7 induces hepatic stellate cells
: : o L] ‘ activation and extracellular matrix (ECM)
: ‘ = L L production
- T . - - . = i a _:_ * |GF-l treatment improved liver fibrosis in

CCL4 rats
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MachinelLearning Model to Discriminate Fibrosis Stages

FO1 vs F24 F34 vs P&
SAP LTBP4, IGF1,

- VCAM1 IL1SRI , IL18BPa,
Fllfbrl?ogeré_ TSP2Collectinl1,
olfactomedin SHBGTCCRLIFsR
SHBG FBLN3PLXB2.

Specificit
Specificity P )

A ElastieNet machindearning approach which learngparsimonious generalize
predict an outcome of interest y ASH

A Thegeneralizability of the model was assessed using repeated rusotd cros*li ] tio’ﬂ _
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