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Supplementary Fig. 1. RNAi for the EGF-like ligand gurken leads to type-specific muscle
degeneration in Drosophila larvae. Representative images of Drosophila larvae (dorsal and ventral
views) and dissected body wall skeletal muscles that express a GFP-tagged version of myosin heavy
chain (Mhc-GFP). RNAI is driven by Mef2-Gal4, which drives transgene expression in all body wall
skeletal muscles. An extensive characterization of the Mef2-Gal4 driver is available in ref.1'. RNAI for
the EGF-like ligand gurken (grk), previously implicated in dorsoventral patterning in the Drosophila egg
and embryo?, leads to selective muscle degeneration. Specifically, ventral lateral muscles (VL)
degenerate in Mef2>grk®NA' larvae, whether they are present as expected in control Mef2>whiteRNAi
larvae. However, other muscles such as ventral oblique (VO) muscles are present, indicating that
grk/EGF-like signaling is not necessary or required at lower levels for their differentiation and growth.
These findings indicate a role for myokines in developmental patterning and differentiation of specific
skeletal muscles.
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Supplementary Fig. 2. Testing myokines orthologous to Drosophila screen hits for their
capacity to modulate mouse C2C12 myoblast fusion and myotube size. a, gRT-PCR-based
validation of siRNA-mediated knockdown of target myokines in mouse C2C12 myoblasts and
myotubes, compared to control non-targeting (NT) siRNAs. Significant knockdown is found for Sparc
and Fibcd1. Mean values are shown with n=2 (myoblasts), n=4 (myotubes), and n=4 (Fibcd1 siRNAs,
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both myoblasts and myotubes) biologically independent samples; error bars indicate the SD; *P<0.05,
**P<0.01, and ***P<0.001. P values were determined by two-tailed unpaired t-tests.

b, Effect of siRNAs targeting myokines on C2C12 myoblast fusion. Immunostaining of cultured C2C12
myotubes with the pan-myosin heavy chain (MyHC; #MF20) antibody at day 4 after the induction of
differentiation. Note that Bmp1 siRNAs reduce myoblast fusion whereas this is not substantially affected
by siRNAs for Sparc and Fibcd1.

c-d, Effect of siRNAs targeting myokines on C2C12 myotube size. siRNA treatment of myoblast-
depleted cultures of C2C12 myotubes indicates that siRNAs for Tgfbi, Sparc, and Fibcd1 significantly
reduces myotube size, in comparison to control NT siRNAs. Note that Fibcd1 siRNAs induce the
strongest decrease in myofiber size. Mean values = SD are shown; ***<0.001. The n of biologically
independent samples (myotubes) is reported in the figure. P values were determined by two-way
ANOVA with Sidak's multiple comparisons test.

Source data is provided in the Source Data file.
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Supplementary Fig. 3. Modulation of P-p42/44 MAPK by rFibcd1. a, Treatment of C2C12 myotubes
with recombinant Fibcd1 (rFibcd1) at 10 and 100 ng/mL for 30 or 120 minutes. rFibcd1 promotes
ERK/MAPK signaling, as indicated by the increase in p42/44 phosphorylation following rFibcd1
treatment, compared to control (C). rFibcd1 does not impact the levels of other myofiber size regulators
(P-Smad2, P-Akt, P-dnk, and P-p38), and of the autophagic substrate p62.

b, Treatment with rFibcd1 marginally impacts P-p42/44 MAPK levels in most cancer cell lines tested
with the exception of 143B-Luc/YFP osteosarcoma and 67NR breast cancer cells, in which rFibcd1
increases P-p42/44 levels, indicative of ERK/MAPK signaling (mean values are shown with n=2
biologically independent samples).

¢, siRNAs for Itga2b reduce ltga2b mRNA levels in C2C12 myotubes, compared to control NT siRNAs
(mean values are shown with n=2 RNA preps from independent cell cultures and siRNA treatments).
Source data is provided in the Source Data file.
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Supplementary Fig. 4. ITGA2B is poorly expressed in pediatric and adult cancers. a-b, RNA-seq
data from pediatric cancers (a; from: https://proteinpaint.stjude.org/) and adult cancers (b; from
http://firebrowse.org/viewGene.html?gene=ITGA2B) indicates that most cancers display little (if any)
ITGA2B expression. In a-b, each box plot represents the 15t quartile, median, and 3 quartile. In a, the
n of tumor samples is reported in the figure. In b, the n of tumor samples is the following: BLCA (n=56),
BRCA (n=778), COAD (n=10), COADREAD (n=81), ESCA (n=185), HNSC (n=263), KIPAN (n=483),
KIRC (n=469), KIRP (n=14), LAML (n=179), LIHC (n=17), LUAD (n=125), LUSC (n=223), OV (n=299),
READ (n=71), STAD (n=273), STES (n=458), THCA (n=3), and UCEC (n=266).
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Supplementary Fig. 5. Characterization of cachexia induced by orthotopic patient-derived
melanoma xenografts.

a, Body weight decreases by ~25% in ~7 weeks in response to the subcutaneous injection of a
cachexia-inducing (“cachectic’) melanoma (MAST360B/SJMELO030083 X2; n=7 biologically
independent mice) into 2-month-old mice compared to a control cachexia-non-inducing (“non-
cachectic”) melanoma (MAST552A/SJMEL031086_X1; n=10 biologically independent mice) which
does not lead to body weight loss. Mean values + SD are indicated with ***P<0.001. P values were
determined by two-way ANOVA with Tukey's multiple comparisons test.

b, Impact of melanoma-induced cachexia on the weight of different tissues. The weight of the gonadal
white adipose tissue (WAT), liver, pancreas, ovaries, heart, and skeletal muscles (soleus, tibialis
anterior, gastrocnemius, and diaphragm) is significantly reduced at day 42 post tumor cell injection in
response to implantation of the cachectic melanoma compared with the control non-cachectic
melanoma, whereas the weight of the interscapular brown adipose tissue (BAT) does not significantly
change. Tissue/organ weight is normalized to the tibia length. Mean values + SD are indicated with n=5



biologically independent samples (tissues/organs obtained from independent mice) and *P<0.05;
**P<0.01; ***P<0.001. P values were determined by two-tailed unpaired t-tests.

¢, Heatmap that displays the expression of 1221 genes as detected from RNA-sequencing of
diaphragm, tibialis anterior, and soleus muscles from mice with cachectic versus non-cachectic
melanomas; n=5 biologically independent samples (tibialis anterior and soleus muscles, each sourced
from an independent mouse), and n=9 biologically independent samples (diaphragm muscles, each
obtained from an independent mouse). Common and muscle-specific changes are induced. The
heatmaps are based on z-scores of group averages from baseline-adjusted log2(TMP) for genes with
at least one significant call among the related comparison sets.

d, GO terms describing 118 genes that are commonly upregulated in the diaphragm, tibialis anterior,
and soleus muscles of mice with cachectic (MAST360B/SJMELO030083 X2) versus non-cachectic
(MAST552A/SJMEL031086_X1) melanomas, with P<0.05 and Log2R>1 (n=5/group for the tibialis
anterior and soleus muscles, and n=9 diaphragm muscles). Only 8 genes are commonly
downregulated. Supplementary Data 4 reports the full set of commonly upregulated and downregulated
genes.

Source data is provided in the Source Data file.
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Supplementary Fig. 6. Intraperitoneal injection of rFibcd1 does not impact cancer-induced
wasting of the tibialis anterior muscle. Tibialis anterior (TA) muscle mass normalized to tibia length.
Cancer-induced cachexia significantly reduces the weight of the TA muscle, located in the hindleg.
However, intraperitoneal injection of rFibcd1 does not significantly impact TA mass. Mean = SD is
indicated with n=10 for non-cachectic melanomas, n=7 for cachectic melanomas, and n=6 for cachectic
melanomas treated with rFibcd1; each n corresponds to a biologically independent sample (tibialis
anterior muscle) obtained from an independent mouse; NS= not significant; ****P<0.0001. P values
were determined by one-way ANOVA with Tukey's multiple comparisons test.

Source data is provided in the Source Data file.

10



Bl Non-Cachectic Melanoma [l Non-Cachectic Melanoma+rFibcd1 [lll Cachectic Melanoma Cachectic Melanoma+rFibcd1

n=10 n=g n=7 n=6 n=10 n=9 n=7 n=6 n=10 n=10 n=7 n=6
P=0.0921
300+ ns 600 7 10001
[ ]
- g . _ sof .
£ 200 £, 4001 E o R
g 2 2 6004
o P ~
- _ w
3 ° ® g . N 4001
3 100 o|® 3 200 [$]
o o ° ° o ol® 0
U o~ — 200 S |oe
L] L] o H [ ] ole o : ° [ ]
0 r r 0 T 0 T
2 N N ‘d N N 2 N
& & & & & & ¢ & & & & &
© o © © o O © o ©
X & & & o & o & X & & &
X & & & X R\ ® & & 5 B &
. 06‘ & & & . 0@ P & & oé‘ & & &
& o' © o' & S 2 o & o 2 o
& & & & & S & & o O o
7 & NS S 2 & N ¢ 2 & 2
& 0 N @ 3 @ & 0 S © & e
¥ed & 2 & %4 & 2 & I & 2 &
<& O 9} X9 & «© (9 X9 & «© O O
o o (o o o o Q oy oy
« @ @ > & @ > & @
'3 & '3 '3 * *
«0 (9 0,0 (9 Q,C: (9
¥ ¥ <
n=10 n=10 n=7 n=6 n=10 n=10 n=7 n=6 n=10 n=10 n=7 n=6
P=0.0348
3.0 20- * 40+
2.5 o 151 °° _ 301
E ofe XX ole === E E °
= = ° = o[®
2 20; ¥ =2 210 o3, % 2o S2{ o
h) : bl ® % © ° 0
2 2 2 L
15 ° 5 104 °
A
1.0 T T T T 0 T T T T 0
2 N N 2 N 2 N N
& & & L & & & & & L & &L
& <& O <& & & & <& & P N <&
&q} 0,,& &e\o 0,( &q} ‘bx« &e}'b o,,& &0\ 0,( @z\o ’bx«
0\0 & o & ("\\0 & o & (‘\\0 & o &
& S & S & S & S & S O S
X N @ N & A & N N N (2 A
O 2 & & O e & 2 O 3 & e
& & 2 & P & 2 & Vi & 2 &
<& <© (9 «© & o (9 © < ($) o
S O O o & & o O O
< ¥ N ~ N4 ¥ ~ ¥ g
o~ '3 s '3 * *
9 (¢} 5 (¢} o (¢}
& & &
800 n=10 n=9 n=7 n=6
— 6001 o
£ .
b4 °
£ 400 e
P ° ° °
e
- Y o
= 200 of®
[ ] [ ]
0 T T T
& ob\ &® ob\
© & O &
&2@ *& 0\0 &
© PP P
& & & &
,00 N ,00 A
S & S &
© [¢}
N o N
o O
< ) )
& &
2 [
& ©
&

Supplementary Fig. 7. Levels of inflammatory cytokines in the serum of mice with melanoma
xenografts and with or without rFibcd1 treatments.

The levels of most inflammatory cytokines tested are not significantly regulated by cachectic versus
non-cachectic melanoma xenografts and by rFibcd1 versus mock treatments at end point. Mean values
+ SD are indicated with biologically independent plasma samples obtained from independent mice (the
precise number is indicated in the figure); *P<0.05. P values were determined by one-way ANOVA with
Tukey's multiple comparisons test. Source data is provided in the Source Data file.

11



FIBCD1

FIBCD1.9378.6.3

3.6
ID

— p.Age
LDL g.Age
E 3 3- p.Sex
S o
— g.Sex
(@]
o

3.0

25 50 75

0.504755923
0.615684352
0.271845578
0.349669444

Supplementary Fig. 8. FIBCD1 is detected in the human plasma. FIBCD1 is detected in the human
plasma and its levels do not change with aging. This data was retrieved from the Aging Plasma
Proteome dataset® (https://twc-stanford.shinyapps.io/aging_plasma_proteome/).
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Male 4-month-old C57BI6/J mice; n=40

U

No tumor cells
were injected n=20

Tumor implantation

U

Injection of 1 x 108
LLC cells into right
and left flank; n=20

~14 days after tumor
implantation

No exclusion criteria

Exclusion criteria

Exclusion criteria: non-ulcerated tumor

10 mice were excluded

1 mouse died during
the treatment

3 injections every ~16 days after tumor 3 injections every
other day fora week implantation other day for a week

Control mice

Control mice i
th
treated with 1% trelitiitidv\lll
BSA (mock), n=9 (1 mg/kg), n=10

LLC mice treated
with 1% BSA
(mock),
n=5

LLC mice treated
with rFibcd1
(1 mg/kg), n=5

£
@
E
©
g
-
8
£
™3
[
-
9
(5]
8
'S
[}

~22 days after tumor
implantation

Tissue collection

Half of the diaphragm muscle was frozen in liquid nitrogen-cooled isopentane and mounted
for cryosectioning whereas the other half was snap-frozen and stored at -80C until RNA
extraction. Tumors were removed and weighed alongside.

Supplementary Fig. 9. Flow diagram of studies with mice implanted with LLC cancer cells. Mice
were randomly allocated into treatment groups (mock versus rFibcd1). However, 10 mice were
excluded because they carried non-ulcerated tumors, which develop minimal cachexia. A mouse in the
control group not implanted with LLC cancer cells was excluded as it died during treatment. An
investigator blinded to the experimental conditions assessed the result of rFibcd1 treatment.
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Female 2-month-old NCI Ath/nude mice; n=40
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Half of the diaphragm muscle was frozen in liquid nitrogen-cooled isopentane and mounted
for cryosectioning whereas the other half was snap-frozen and stored at -80C until RNA
extraction. Tumors were removed and weighed alongside.

Tissue collection

Supplementary Fig. 10. Flow diagram of studies with mice implanted with cachectic and non-
cachectic melanoma xenografts. Mice were randomly allocated into treatment groups (mock versus
rFibcd1). However, 7 mice with cachectic melanoma xenografts were excluded from treatment because
they developed minimal cachexia, as indicated by a decline in body weight of less than 10% and/or
limited tumor burden (<1.3 cm tumor diameter). An investigator blinded to the experimental conditions
assessed the result of rFibcd1 treatment.
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Full scans of blots shown in Supplementary Fig. 3a



Full scans of blots shown in Supplementary Fig. 3b (part 1)



Full scans of blots shown in Supplementary Fig. 3b (part 2)
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SUPPLEMENTARY DATA

Supplementary Data 1. Drosophila RNAI screening identifies evolutionary conserved myokines that
regulate myofiber size.

Supplementary Data 2. Genes regulated in diaphragm muscles from mice with LLC cancers but not
in diaphragm muscles from mice with LLC cancers upon treatment with rFibcd1.

Supplementary Data 3. qRT-PCR oligos.

Supplementary Data 4. Genes that are commonly upregulated and downregulated in the diaphragm,
tibialis anterior, and soleus muscles of mice with cachectic versus non-cachectic melanomas.

Supplementary Data 5. Genes differentially regulated in diaphragm muscles of mice with cachectic
versus non cachectic melanomas, and treated with either rFibcd1 or mock.

Source Data File. Additional primary data and full scans of blots.
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