To elucidate possible mechanisms by which B-blocker therapy
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LVEF response status, baseline and follow-up gene expression
values and gene-gene correlation values for 19,620 genes were
available for 47 patients.
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The combined data-knowledge network comprising 711 genes and 74373 relations between them.



Step2 - Filtering based on continuous Dol functions based on the experimental data: In order to focus on findings relevant to the primary analytical
question, we first focused on the visualization of relevant experimental data. Therefore, we reduced the complexity of the data by filtering genes whose
expression is associated with the phenotype - here LVEF response. In particular, we used the inverted statistical association of gene expression with LVEF
response as Dol function - inverted as small p-values are of interest - that permitted dynamic filtering of nodes with low p-value (p-value<0.05). This way we
could filter genes with a statistical difference in correlation between responders and non-responders. To focus on genes with evidence of meaningful
correlation, we added a second Dol function allowing dynamic filtering of high gene-gene correlation values (| correlation|>0.5).

P
ASats MENIP2
PN
raoger PR Yoo\ cpres
(RPN &
| LT 4
i RASLER AnECR1 AsBid
PRRI3 A W T
G ld . sal PHER)
i SR sl | T e

DISPi LT MACANT

ASBAS | EFENP2
FELI

Subnetwork:
498 nodes
2661 edges

IFRDY P

5 OO secstan
S

b i

o ki o
Y o Eee R
TP O R D, oy ANKT Vbl
e e W ABCAB 8 BTy
iy PSR R N8 St AL ite] =R e
el i +
T CL5LCT 03 1Atz LPFCE AEYE 1828
R S W HTiaT = B ]

oy
B HE AP e S
— GPOIL ! ATP108 IGFIR 356
e
Blor S

207 R

: S i BT

i R e S
iy

-
SN SaL]
3

O3
sepcis K A

I LEOX A Py TSRz SR1 AL

P2l o M s pros
= Sz e
) e el
Y
VivoTe AL T I T PG
s OGAR T e YISy

AR FYBILI GPEs )| HORYs I RCANI
TCAP o 3 - Asss 7
S e MED1ZL W ADRBK T35 HMGNS 765 B TYROBE (N
caps, B GPR135 [ COLo T PRl L Lox
Concann EFD1 INERL Nz Tl S N LN e
LRRC30 g 1) 02 I WSS Can St
— WM PO

R LD e
i HPEED 2 XA
GHOD F nadamion OMDILSEC AT
iz

)
E1 LLMYO7A

=

G572 ATP2A1DCH

GRIN2C pemp
oK

AGPATE ST g

e

[
E3
o 0% m EBOT £

L e SLC35Bd
i TGS
<ET e s
5 iy )
UL T 1 pamlll CEAR1 X2 st CLECIZA
L -
cPr2

HR i
i CRELDZ

eI kL 51w RADSTE AF DL TUBA:A ISl Lo X e,
e RO A T s | g RS PRRFB1 1320

c
EdA
EPHB3) FCER pf SELPL o .
e e g L P
o« B v 20 e 5 T el A o
£ e SLn (Raspr sz e
S ; D e o 28 =1
R (MEH SONAA TR 05 T o
VA 177 CeAL 2 Crar R
o =
ENNGS

TREMZ MO0 =

Complete network:
711 nodes
74373 edges

== HR pame: ot AW 77 LRRCAE DRt
Zomitgy T e P T ULy o
i E SIO0ATD | NORAE - i
RGN Sy R Pricrp 1 BAGALTS
ReBaIp CAr BEs THREP Eopcc s o ARHGDIG 15a) ¥
1GSFG - 2\ U Pacs: ;ﬁ@r‘\g‘&"l’n NG ST A
N Rl e vt
CERCAM ° EGHI Y XK I
. ‘Coa4 |f GORLY 2RV6 4 e T S THEN
|correlation| > 0.5 * =

AT
N | GPxa {EM141

SN S TS
OPLA A 1 ETPR e 1ga3

FGER POK? LPL 72

N\

w1

Y

Combine filters
(here using AND) to
extract subnetwork
of interest

Filter based on
experimental data
(continuous Dol functions)

KenPz

Subnetwork:
81 nodes
291 edges

Subnetwork:
97 nodes
1492 edges



Step2 - Mapping of experimental data: The magnitude of change in gene expression and correlation was then mapped to the color of nodes and edges,
respectively. Significantly up-regulated (down-regulated) genes show up as highly saturated red (blue) nodes. Gene expression correlation is mapped to color

using the same color map, i.e., high positive (negative) correlations are mapped to a highly saturated red (blue).
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Step 3 - Filtering based on discrete Dol functions based on knowledge sources: To explore which biological processes and pathways may be associated with
B-adrenergic signaling-related genes associated and LVEF response, a subnetwork based on shared gene properties was created. In particular, we selected two
knowledge sources (discrete Dol functions) of interest - KEGG and Reactome - and created an intermediate subnetwork from visible genes based on shared

annotations from these knowledge sources only.
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Step 4 - Annotation-based layout of subnetwork: We rearranged the genes of the subnetwork of individual genes to reflect to existing knowledge of the
filtered genes and their relationships in myocardial contractile function. In particular, we generated a laid out the subnetwork based on KEGG and Reactome
pathways that are involved in heart function using the annotation- and knowledge-driven layout approach. The KEGG pathways include: calcium signaling
pathway, cardiac muscle contraction, dilated cardiomyopathy, ECM-receptor interaction, fatty acid metabolism, focal adhesion, glycolysis/gluconeogenesis,
hypertrophic cardiomyopathy (HCM), metabolic pathways, PPAR signaling pathway, pyruvate metabolism, viral myocarditis, and p53 signaling pathway. The
Reactome pathways include: developmental biology, extracellular matrix organization, gene expression, metabolism, muscle contraction, and signal

transduction.
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Based on this layout and the evidence of change in a number of metabolic genes and extracellular matrix proteins, we could identify several genes that have
not been previously characterized to play an important role in heart failure, although suspected to be relevant to LVEF improvement.
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Selection of one or more annotation within the legend groups (here annotations
related to metabolism), highlights all nodes (genes) associated with this annotation.
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Selection of one or more annotation within the legend groups (here annotations related to
muscle contraction), highlights all nodes (genes) associated with this annotation.
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