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Supplemental Figure 1. Transcriptomic analysis of the 550 membrane and
membrane-associated protein clusters across various tissues. (a) Heatmap
showing unsupervised clustering of mMRNA transcripts of the 550 membrane-
associated proteins identified across clinically defined healthy human tissues; mRNA
transcript data were obtained from Human Proteome Map. All source data input and
normalized output files were uploaded to figshare
(https://doi.org/10.6084/m9.figshare.11844972.v12).
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Supplemental Figure 2. Transcriptomic analysis of cardiomyocyte-enriched
membrane associated proteins with previous cardiac MGl phenotype.
Heatmaps showing mRNA transcript levels of 67 cardiomyocyte-enriched membrane
proteins with previously identified cardiac MGI phenotype across clinically defined
healthy human tissues; mRNA transcript data were obtained from Human Proteome
Map and are presented according to their subcellular classifications in (a)
mitochondrion, (b) plasma membrane, (c) other organelles (ER, golgi apparatus,
peroxisomes, lysosomes), (d) cytosol, (e) nucleus, and (f) the secretory pathway. All
source data input and normalized output files were uploaded to figshare
(https://doi.org/10.6084/m9.figshare.11844972.v12).
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Supplemental Figure 3. Transcriptomic analysis of non-cardiomyocyte-enriched
membrane associated proteins with no previous cardiac MGl phenotype.
Heatmaps showing mRNA transcript levels of 241 non-cardiomyocyte-enriched
membrane proteins with no previously identified cardiac MGl phenotype across
clinically defined healthy human tissues; mRNA transcript data were obtained from
Human Proteome Map and are presented according to their subcellular
classifications in (a) mitochondrion, (b) plasma membrane, (c) other organelles (ER,
golgi apparatus, peroxisomes, lysosomes), (d) cytosol, (e) nucleus, and (f) the
secretory pathway. All source data input and normalized output files were uploaded
to figshare (https://doi.org/10.6084/m9.figshare.11844972.v12).




Non cardiac-enriched (BioGPS) with previous MGI cardiac phenotype

sliisa | }npy
Aseng Inpy
sealoued }npy
AKaupiy ynpy
s8] INpyY

JBAIT INPY

BunT ynpy
eunay Inpy
pJo) [euds ynpy
uteug }npy
siise] [eje4
AienQ |eyo
‘Jse| [ejed
Jonr ejed
uleig ey
HesH Jinpy

HesH [ele4

d Cytosol

shsa L NPy
A1eno 1Inpy
seasoued JINpy
AKeupiy ynpy
1sejU| JInpyY

JoA NPy

Bun inpy
eunay Jinpy
pJo) [eulds ynpy
ule.g Inpv
siisa] ey
AenQ |eyo4
‘1s8ju| [eje
JoNIT ey
ueig [eje4
HesH jinpy

HesH [e1a

a Mitochondrion

< -~
X DL,
o N_LRO -y ooa_ 8.
SOLL R
5556 £6ER LR UNEEEE6327
o g suseL ynpy -
o’ u
R K1enO WPy -
- seaJloued }npy
corver | N L]
s8] JinpY
oA 1INpY _ -
Bun Jinpy -
euney Jnpy -
pioD [euids INPY
uresg Inpy -
siise] e1ed
AenQ |eye4 _ -
JsepU] [ejes
n
a 1o e19d -
o]
d ulelg |eyo4
=]
2 o ]
Q@ veeHeed
p5sBan Sr w02 sEzzubIo
OOFS3an ZnoO z [2] ooen
3xhEL2 F23235204002553

Row ZScore
|

3
£
siise JInpy
KsenQ ynpy

sealoued JInpy -
AKeupiy ynpy

‘1s8jul NPy L - -

- 5>_.:_:u<
_ - acs.:_su<
mc:mm«_:g -
pJo9 [euldS Jnpy
uresg Jnpy
siisa] _Em“_
AenQ |eyo4
89U [e19 [l
JOAIT |eled

uieig [eyo4

HesH inpy -

-
b Plasma membrane

HesH (el -

Row Z-Score

shiss L NPy

0
Row Z-Score

A1enQ Inpy

seaJoued jynpy - -

AKaupiy Inpy

1se|d NPy -

JOAIT YINpY
BunTinpy
Buley Inpy
pJo9 [euds ynpy
uteig }npy
shsel |ejed
AenQ |eye4
‘19| [eyed
JoAIT [ejed

uleig [e4

f Secreted

shise 1 )npy
A1eno 1Inpy
seasoued JInpy
AKaupiy IInpy
1seju| JInpyY

JOAIT NPy -
Bunnpy
eunay Jinpy
pJo) [eulds ynpy
ule.g Jnpv

shisa] e -

HesH [e1a

[0
[}
w AenQ |eyo4
c
© 1se| [ejed
2
(o] JoA [eyed
@
2 uleig |ejoo
=
(@]

C190rf10
POSTN
FN1

ﬁ

HesH }npy -

HesH )npy -
HesH |ejed -

COL1A2
THBS1

Row Z-Score

2

-2

Row Z-Score



Supplemental Figure 4. Transcriptomic analysis of non-cardiomyocyte-enriched
membrane associated proteins with previous cardiac MGl phenotype.
Heatmaps showing mRNA transcript levels of 54 non-cardiomyocyte-enriched
membrane proteins with previously identified cardiac MGI phenotype across clinically
defined healthy human tissues; mMRNA transcript data were obtained from Human
Proteome Map and are presented according to their subcellular classifications in (a)
mitochondrion, (b) plasma membrane, (c) other organelles (ER, golgi apparatus,
peroxisomes, lysosomes), (d) cytosol, (e) nucleus, and (f) the secretory pathway. All
source data input and normalized output files were uploaded to figshare
(https://doi.org/10.6084/m9.figshare.11844972.v12).




a

FAM162AIHuman
FAM162AIRat
FAM162AIMouse
FAM162AlChicken
FAM162AICow
FAM162AlHorse
FAM162AIMonkey
FAM162AlIChimpanzee

FAM162AlHuman
FAM162AIRat
FAM162AIMouse
FAM162AIChicken
FAM162AlCow
FAM162AlHorse
FAM162AIMonkey
FAM162AIChimpanzee

FAM162AIHuman
FAM162AIRat
FAM162AIMouse
FAM162AIChicken
FAM162AICow
FAM162AlHorse
FAM162AIMonkey
FAM162AIChimpanzee

RED indicates positions which have a single,

d

COX20lHuman
COX20IRat
COX20IMouse
COX20IChicken
COX20ICow
COX20IMonkey
COX20IChimpanzee
COX20IFrog
COX20lZebrafish

COX20lHuman
COX20IRat
COX20IMouse
COX20IChicken
COX20ICow
COX20IMonkey
COX20IChimpanzee
COX20IFrog
COX20lZebrafish

MGSLSGLRLAAGSCFRLCERDVSSSLRLTRSSDLKRINGFCTKPQESPGAPSRT--YNRV 58
MWSLRGLRLAAGHCFRLCERNVSSPLRLTRNTDLKRINGFCTKPQESPKAPTQ-SYRHRV 59
MWSLGGLRLAAGHCLRLYERNASSSLRFTRNTDLKRINGFCTKPQESPKTPTQ-SYRHGV 59
MWG------ RADKAVKLLERNIPSFLRMSRGVGPKVSRRLCSKPQEESSVQPRGRPVLRV 54
MGSLRGLRLVAGSCFRSCERDAFSSLRLTRNSDLKRTNGFCSKPQESPKPPDQHTYSHRV 60
MGSLRGLRLAAGSCFRLCERDASSSLRLTRNSDLKRINGFCTKPQESPKAPS-HTYSHRV 59
MGTLRGLLLAAGSCFRLCERDVSSSLRLTRSSDLKIINGFCIKPQESPRAPSR-TYSHRV 59
MGSLSGLRLZ}AGSCFRLCEI}DVSSSLRLTESSDLKRINGE‘CTKPQESPG%PSRT——YNR\./ 58

10 20 30 40 50 60
TM1

PLHKPTDWQKKILIWSGRFKKEDEIPETVSLEMLDAAKNKMRVKISYLMIALTVVGCIFM 118
PLHKPTDFEKKILLWSGRFKKEEEIPETISFEMLDAAKNKIRVKVSYLMIALTVAGCVYM 119
PLHKPTDFEKKILLWSGRFKKEEEIPETISFEMLDAAKNKLRVKVSYLMIALTVAGCIYM 119
PGHKPTDWEKKCLLWAGHFKKPEDIPEVVSIDTIRAAQTTLRVKFSYVMIALTIVGCIVM 114
PLHKPTDWEKKILIWSGRFKKEDEIPETVSFEMLDAAKNKVRVKISYVMIALTVAGCVLM 120
PLHKPTDWERKILIWSGRFKKEDEIPETVSFEMLDAAKNKIRVKISYLMIALTVAGCILM 119
PLHKPTDWQKKMLIWSGRFKKEDEIPETVSLEMLDAAKNKMRVKICYLMIALTVIGCIAM 119
PLHKPTDWQI;(KILIWSGRFI.(KEDEIPETV?LEMLDAAKNKMRVKISYLMIALTVVGCIFM 118

70 80 90 150 110 1;0
VIEGKKAAQRHETLTSLN---—-====————-= LEKKARLKEEAAMKAKTE-------— 154
VIEGKKLEPRKESPSERGGSYEGQSGLDVFVLDLEKPGIFQKPSPSGKAIERERDTVQG 178
VIEGKKAAKRHESLTSLN-----=====——--= 155
VIRGKQAVKRHESLTSIN-- 151
VIEGKKAARRNETLTSLN-— 156
VIEGKKAVKRNESLTSLN-- 155
IIDGKKARQRNQTLTRLN-- 155
VIEGKKAAQRHETLTSLN*:*********:***LERKARLKEEAAMKAKTE ******** 154

. . .
130 140 150 160 170

fully conserved residue.

TM1 A
MAAPPEPGEPEERKSLKLLGFLDVENTPCARHSILYGSLGSVVAGFGHFLFTSRIRRSCD
MAAASEPHEP-EKKPFKLLGILDVENTPCARESILYGSLGSIVTGLGHFLVTSRIRRSCD
MAAAPEPHET-EKKPFKLLGILDVENTPCARESILYGSLGSIVTGLGHFLVTSRIRRSCD
—--MAGEGDSEPEKSFKLLGFLDVKNVPCARESVLYGSLGSLVVGLGHFLATSRVRRSCD
******* MAA-APEPFKLLGILDVENIPCARDSVLYGSLGSVVAGLGHFLLTSRIRRSCD
MAAAPEPGEPKERKAFKLLGFLDVENIPCARDSILYGSLGSIVAGFGHFLFTSRIKRSCD
MAAAPEPGEPEERKSVKLLGFLDVENTPCARHSILYGSLGSAVAGFGHFLFTSRIRRSCD
--MAGQEGEVVKEKSFKLLGIIDVQONTPCARESILYGTVGSLVLGLGHFLATSRVRRSCD
————— MTEEDGKTQGMKVLGILDIHNTPCAREAILHGAAGSVAAGLLHFLATSRVKRSFD

0 2 30 @ 50 60

T2

VGVGGFILVTLGCWFHCRYNYAKQRIQERIAREEIKKKILYEGTHLDPERKHNGSSSN-—
VGVGGFILVTLGCWFHCRYNFAKQRIQERIAREGIKNKILYESTHLDPERKTKSSNSS-—
VGVGGFILVTLGCWFHCRYNFAKQRIQERIAREGIKNKILYESTHLDPERKMKTNNSS-—
FAVGGFICTMLGYWFYCRYNLAQQRIRQRMLKEGMRNKMLFEGSSFDPEKKQTGNERSNS
VGVGGFIVVTLGCWFHCRYNYAKLRIQERLAREGIKNKILYESTHLDPARKQTNGGSSSS
VGVGGFILVTLGCWFHCRYNYAKQRIRERIAREEIKKKILYEGTHLDPERKHNSNSSN-—
VGVGGFILVTLGCWFHCRYNYAKQRIQERIAREEIKKKILYEGTHLDPERKHNGSSSN-—
VAVGGYILTTLGCWMHCRYNNAKVRIQQKMLQEGIKNRILFEGSSIDPNTRKNTTDSKT -
VGVAGFMIT?LGSWFYCRYQNAKLRFQQREIQEGLKNKVEYEGTDLDPT%KKTGDK———:

70 80 90 100 110 120

RED indicates positions which have a single, fully conserved residue.

10

0.98

0.98

118
117
117
117
112
118
118
117
111

0.91

0.83 FAM162A_Homo_sapiens
FAM162A_Pan_troglodytes
FAM162A_Macaca_mulatta
FAM162A_Bos_taurus
FAM162A_Equus_caballus

0.94

FAM162A_Rattus_norvegicus

0.87 |
FAM162A_Mus_musculus

0.99

FAM162A_Gallus_gallus
FAM162B_Danio_rerio
FAM162B_Mus_musculus
FAM162B_Homo_sapiens
0.91] FAM162B_Pan_troglodytes

0.1

FAM162B_Macaca_mulatta
FAM162B_Bos_taurus
FAM162B_Equus_caballus
FAM162B_Gallus_gallus

FAM162B

FAM162A



Supplemental Figure 5. FAM162A and COX20 share high degrees of homology
throughout evolution. (a) A multi-species alignment of FAM162A from selected
vertebrates shows 65% peptide conservation throughout evolution. (b) Phylogenetic
analysis of the FAM162 family of proteins displays clustering of mammalian taxa with
conservation throughout multiple species. (c) mMRNA transcript levels of FAM162A
and FAM162B obtained from Human Proteome Map across various healthy human
organ tissues in transcriptomic analyses. (d) A multi-species alignment of COX20
from vertebrates demonstrates 69% peptide conservation throughout evolution. TM
indicates the transmembrane domains identified. All source data input and
normalized output files were uploaded to figshare
(https://doi.org/10.6084/m9.figshare.11844972.v12).
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Supplemental Figure 6. (a) A multi-species alignment of MCT1 from selected
vertebrates demonstrates 78% peptide conservation throughout evolution. TM

indicates the transmembrane domains identified.
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Supplemental Figure 7. Transcriptomic and phylogenetic analyses of the
SLC16A/MCT family of proteins. (a) Phylogenetic analysis of the SLC16A/MCT
family of proteins identifies phylogenetically distinct groups and shows evolutionary
conservation within clustered mammalian taxa. (b) mRNA transcript levels of
SLC16A/MCT family of proteins obtained from Human Proteome Map demonstrates
dominant expression of SLC16A1/MCT1 across various healthy human organ
tissues in transcriptomic analyses. All source data input and normalized output files
were uploaded to figshare (https://doi.org/10.6084/m9.figshare.11844972.v12).
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d Isolated adult mouse ventricular cardiomyocytes

FAM162A

b Isolated adult mouse ventricular cardiomyocytes
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Supplemental Figure 8. Co-immunofluorescence analysis of FAM162A, MCT1,
and COX20 with known mitochondrial marker, COXIV and known plasma
membrane protein, Gai in isolated adult mouse cardiomyocytes. (a)
Immunofluorescence analysis of FAM162A (green) co-stained with mitochondrial
protein, COXIV (red) in acutely isolated adult mouse cardiomyocytes. Scale, 10 um.
(b) Immunofluorescence analysis of MCT1 (green) co-stained with known plasma
membrane protein, Gai (red) in acutely isolated adult mouse cardiomyocytes. Scale,
10um. (c) Immunofluorescence analysis of COX20 (green) co-stained with
mitochondrial protein, COXIV (red) in acutely isolated adult mouse cardiomyocytes.
Scale, 10um. All images shown are representative of approximately 30-40 total
images captured per condition, n=3 independent biological replicates. All original
uncropped microscopy images were uploaded to figshare
(https://doi.org/10.6084/m9.figshare.11844972.v12).
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Fig. 5d
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Fig. 10a
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Supplemental Figure 9. Original uncropped immunoblots.
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