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Supplemental information

Figure S1. Immunoblot analysis of Cx43 expression in mitochondrial fractions of BAT of (B)

mice treated with CL 316,243 and (A) control conditions.

Figure S2. Immunoblot analysis of Cx43 and mitochondrial proteins in BAT of Gja KO mice

treated with CL 316,243 and control conditions (related to Figure 3).

Figure S3. In vitro knockdown of Cx43 increases autophagy and PKA-dependent ROS

generation (supplemental to Figure 5).
Figure S4. In vitro overexpression of Cx43 does not affect levels of mitochondrial enzymes.

Figure S5. Graphical summary of potential roles of Cx43 in the maintenance of mitochondrial

integrity in brown adipocytes.

Figure S6. Immunoblots accompanied by size markers (used in Figure 1)
Figure S7. Immunoblots accompanied by size markers (used in Figure 2)
Figure S§. Immunoblots accompanied by size markers (used in Figure 3)
Figure S9. Immunoblots accompanied by size markers (used in Figure 4)
Figure S10. Immunoblots accompanied by size markers (used in Figure 5)

Table S1. List of murine primers used for real time qPCR
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Figure S1. Immunoblot analysis of Cx43 expression in mitochondrial fractions of BAT of (B)
mice treated with CL 316,243 and (A) control conditions.

Cx43 expression was determined in subcellular fractions including whole lysate, plasma membrane
fraction, cytosolic fraction and mitochondrial fraction obtained by sucrose density gradient as

indicated.
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Figure S2. Immunoblot analysis of Cx43 and mitochondrial proteins in BAT of adipocyte-
specific Gja KO mice treated with CL 316,243 for 3 days and control conditions. (related to

Figure 3)

Significant differences between WT (Tamoxifen-treated WT/Gjal™™) and adipocyte-specific GjalKO
(Tamoxifen-treated aCre/Gjal™'™) were determined by post-hoc pairwise comparison with Bonferroni
correction (mean + SEM; n = 3 per condition, *p<0.01, **p<0.05, ***p<0.001). Oil vehicle-treated
groups (oil- aCre/Gjal™™, 0il-WT/Gjal"™) were included, showing no significant effect of tamoxifen
treatment on Cx43, UCP1 and mitochondrial proteins involved in oxidative phosphorylation.



A CTL vehicle siRNA vehicle CTLiso siRNA iso

LC3B DAPI LC3B ¢ DAPI LC3B DAPI LC3BE DAPI

Inhibitors o - - 3-MA chloroquine
1s0 . - + + + 20
GjalsiRNA  scramble + + + +
1.0
LC3BI1 —— e —— 0.0
Inhibitors . - - 3MA  chloroquine
iso - - + ‘ +
Gja‘| siIRNA scramble  + + + +
LY T A ———
CTL vehicle siRNA vehicle
C | DCF Fluorescence D
=
o
2
[
2
®
@
(19

CTL iso siRNA iso

Figure S3. In vitro knockdown of Cx43 increases autophagy and PKA-dependent ROS
generation (supplemental to Figure 5).
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A. Effect of knockdown of Cx43 in adipocytes differentiated from C3H10T1/2 cells treated with
siRNA targeting Gjal and scramble controls. Confocal microscopic images of LC3B and BODIPY®
493/503 (4,4-Difluoro-1,3,5,7,8-Pentamethyl-4-Bora-3a,4a-Diaza-s-Indacene) after 4hr of vehicle or
isoproterenol treatment (10 pM). B. Immunoblot analysis of LC3I/LC3BII ratio in adipocytes
differentiated from C3H10T1/2. Adipocytes were pretreated with inhibitors (3-methyladenine (3-MA,
5 mM), or chloroquine (50 uM)) for 30 min, and then treated with isoproterenol (10uM, 4 hr).
Significant differences compared to controls (¥*p<0.05, ***p<0.001) and differences between vehicle
and chloroquine treatment (#p<0.05) were determined by t-test (mean + SEM; n = 4). C. ROS
generation after 30 min of H,O, (40nM) exposure or isoproterenol (10uM) treatment measured by
H2-DCF fluorescence. D. Immunofluorescence detection of ROS generation by CellROX green
reagent in adipocytes transfected with siRNA or scramble controls, and treated with isoproterenol
(10uM), H20; (40nM) or vehicles for 30min.
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Figure S4. In vitro overexpression of Cx43 does not affect levels of mitochondrial enzymes.

A. Immunoblot analysis of Cx43 and mitochondrial proteins involved in oxidative phosphorylation in
adipocytes differentiated from C3H10T1/2 cells overexpressing Gjal and controls. B. qPCR analysis
of expression of mitochondrial enzymes and brown adipocyte markers in adipocytes differentiated
from C3H10T1/2 cells overexpressing Gjal and controls. C. Immunoblot analysis of Cx43 and
mitochondrial proteins involved in oxidative phosphorylation in adipocytes differentiated from
C3HI10T1/2 cells that were infected with lentivirus expressing Gjal after full differentiation and

controls.
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Figure S5. Graphical summary of potential roles of Cx43 in the maintenance of mitochondrial
integrity in brown adipocytes.

Data indicate that Cx43 is important in the maintenance of mitochondrial integrity under basal and
beta adrenergic stimulation. 1) Mitochondrial targeting of Cx43 upon beta adrenergic stimulation may
contribute to 2) protection of mitochondria against oxidative stress during metabolic activation. In
addition, data indicate that ADRB3 agonist treatment increased mitochondrial metabolism and ROS
generation, and 3) defect in mitochondrial protection caused by GjalKO accelerated autophagy. 4)
We hypothesize that generation of abnormal mitochondria could be a stressful condition that activates
autophagy to remove defective mitochondria, consequently resulting in reduction of mitochondrial
density.



Figure 1B- Cx43

63
48
CX43 e e
(~43kD) I = = - ——--"
25
20
17

Figure 1B- Tubulin

135

100

75

83
::':;'g)“ —— D — D — — —————
EL el

Figure 1C- Cx43

Figure 1C- UCP1

Figure 1C- Tubulin

180
18%
100

75
83

Tuballm{~-
43

W T W — - —————

17

Figure 1D- Cx43

Figure 1D- UCP1

as
UCP1 {-32kD} — .
23
20
17

Figure 1D- Tubulin

683 e
T|.|huln(-53"8 - DD N . e .y




Figure 1E- Cx43

Figure 1E- UCP1

63
Fi 48
CXAR o v -9
35
a5 UcP1 (~32
25 —— w— I or spedific
20
20
17

Figure S6. Immunoblots accompanied by size markers (used in Figure 1)
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Figure S7.

Immunoblots accompanied by size markers (used in Figure 2)
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Figure S8.

Immunoblots accompanied by size markers (used in Figure 3)
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Figure S9. Immunoblots accompanied by size markers (used in Figure 4)
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Figure S10. Immunoblots accompanied by size markers (used in Figure 5)




Table S1. List of murine primers used for real time qPCR

Primer sequence (5’-3’)

Symbol Full name
Forward Reverse

Gjcl gap junction protein, gamma 1 AAACAACCCCCATGGTCCTC TTAAATCCAGACGGAGGTCTTCCC
Gjd4 gap junction protein, delta 4 GTCTTGCTCGCATGTACCCT AGGATCCAAAGCAGGTCAGC
Gja4 gap junction protein alpha 4 GTCAGCCGGGAGATAAAGGC GCCCATGGGGAGGTAGAAGA
Gjb5 gap junction protein beta 5 CGATGAGTTCTTCCCCGTGT GCCACATGCATGACCACAAG
Norl NADP oxidase regulator-1 GTGTCTCAGTGTCGGGATGG CGAGGGCTCCTGTTGTAGTG
Plin2 perilipin 2 AGCCAACGTCCGAGATTGTT ATGCTGCCATTGACCACAGA
Atg9a autophagy related 9A GCTATCCCTGTGCTACACCC GATCTGTGATGCCCCCGTAG
Atg12 autophagy related 12 CCCCAGACCAAGAAGTTGGAA  CCATGCCTGGGATTTGCAGTA
Atg7 autophagy related 7 CTGACCTTCGCGGACCTAAA GGTCCCCGGATTAGAGGGAT
Atg4b autophagy related 4B cysteine peptidase =~ CGGCTGCACTTCCTACTGAT ACTAGTGGTCTCCAAGCCGA
Naga N-acetyl galactosaminidase, alpha GAACTGCATCAGTGAACGGC CACCAATCCAGCAGTCATCG
Tfe3 transcription factor E3 TCTCAGTTCCCGGGTGTAATC CAGACGGGAATGGTGCAATC

Ctsz

Ctss

cathepsin Z

cathepsin S

AAACACAACTGCACTGGGAC

GGATGCTTCATGTGACAAGCTC

CTGAAGGCAAGCACTGTAGAAG

TGTGGTGCTCACTCCAAAGA




