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injury, as

3 mice for each time point. Data are presented as mean = SEM (error bars). *, P < 0.05.

qPCR andlysis of autophagy-related genes. Bar graphs depicting changes in expression of autophagy-related genes after nerve

shown in Fig. 1 A. n

Figure S1.

S19

Schwann cell autophagy



s20

- MPZ =15 MBP -4 ATG5-ATG12 . ATG7
g2 23 g2a * x 234 Fox
g2 x g2 g2 £2 3 *
g8 * g8 282 s2
.Q.g05_ g.gos_ QGE) * gg 2;
L& * 8= 2T 1 o
(=] > (=] o * s [m] ® [m)] o
E x & 1y Al |
S o o o r; e S & S ¢ & o o o S & o
K o
U 90 o © o &% &0 U 90 o & Q0 f
o ATG12 o 7] ATG16L1 . Beclin1 s 1] Wipi2
=5 3 -3 3
£2 3 & g2 4 * £ 3 * ., BB
£2 * £23 £2 X £2 x x x T
S22l 52 * 22 2l T 52 o]
22 X 222 X 22 22
O O 5 [0 O 15
BN | 1% [ ] RN | RN |
o S > > o VO'@‘ Ky VO'& S S S & VO'@* S & > &
SR (9 $ § S 9 9 ¢ O 9 N (§ (§ 9 9
b ® L 8 S M SR S M S » L
B C B-NH,Cl [J+NH,CI D B NHCl [J+NHCI
34 LC3 I =19 NBR1 _2 NBR1 =2 NBR1
?é 3 ?é ?é n.s. * E§
g: g:) 1 g: g:)
£22 28 S8 4 824
T TLE| FE. 52 T
ﬁ RN mll l
= 0 = 1 |—\| |:| = . =S
N » & & O Uncut 5D Segment 3D Cells
<o « ,\\x S ® L W©
E = 4 LC3 1l -8 GFP-LC3 Il =0 Cleaved GFP
gEs * T 8 « T g2
g:) g: 4 go 3
222 82 g2
22 22> 252
[] ©
o3 1 |‘I og ’ll D% 1
0 0 0
& f f f @&& & &"‘& q@‘”& Q&“& f & g
7 Ff F F 7 F F F of’ %° fa°
e L& DA AN RN X RN

Figure S2. Western blot quantification. (A) Densitometric quantification of Western blots from Fig. 1 B. For each comparison, the value for cut nerves is
normalized to that seen in uncut nerves. (B) Densitometric quantification of Western blots from Fig. 1 C. For each comparison, the value for cut nerves is
normalized to that seen in uncut nerves. (C) Densitometric quantification of NBR1 Western blots from Fig. 1 D. For each comparison, the values for different
conditions are normalized to those seen in uncut nerves without NH,Cl treatment. (D) Densitometric quantification of NBR1 Western blots from Fig. 1 E. For
each comparison, the values for different conditions are normalized to those seen in freshly plated Schwann cell cultures without NH,Cl treatment. (E) Den-
sitomefric quantification of Western blots from Fig. 1 F. For each comparison, the value for nerve segments maintained in vitro for different time points is nor-
malized to that seen in uncut nerves. Data are presented as mean = SEM (error bars) from three independent experiments. *, P < 0.05; n.s., not significant.



A

B

C

O

SFI

Hanging

Walking

WT cKO WT cKO WT cKO Wire Beam
7 WT cKO
79kD- x 0 3 2
1500b, WT  400bp Atg7 - B ATC7 3 £ &
? allele £ 5 E g
3 =, n=4 ; 15
S00bp: Mliint 30kD-IE|GAPDH .é-m p=051 5 8 i
c o
— Gapdh 5-15 20 5
o
° e 205
3-20 o I3
3 Yo 3 g
N -25
WT cKO WT cKO
g 2001 0.8
&
» 1501 T
g =
5 100+ $
o O
[ 06' J_
2 501
1S
Z 0 05
WT cKO ’ WT cKO
F WT ckKO -
5 MPZ 5 MBP ig Periaxin
7| D D D G e S S e e |\ PZ ~ - s
3 20 p=0.3646 S 20 p=0.2866 5
S =1 K — S p=0.4432
10KD| T —— — —— — o | [\]B P Z 15 24 z 10 —
[5} & Q * [
e m—— e w—— P . _510 510 §
eriaxin 2 - 2 2 05
| T - - i : :
B i ep— B—Actin 0.0 0.0
30kD- : :
WT cKO WT cKO WT cKO
G 4 Triglycerides 115 Diacylglycerol 20 Sphingomyelin Cholesterol Cholesteryl Ester
) P 06175 Q pro.6319 ] g1 p=0.4611
230 2 215 g p=0.48%6 T
5 510 5 pogees £y
220 % 10 -
E 2. £ £ 5
210 g 2 s g
[ c c [
0.0 o
WT cKO WT cKO WT cKO WT cKO WT cKO
Phosphatidylethanol 30, Phosphatidylcholine 2 Phosphatidylserine 3 Lysophosphatidylcholine
[ p=0.2692 s 08166 £} % p=0.5501
20 7] =0. - =0..
'g 3%20 : @ PR 3-2'2 T
o1 S re] ‘_o
- T =10 v
£10 0 g g,
E E g5 :
c 5 = g (=4
o o o
WT cKO WT cKO WT cKO WT cKO

Figure S3.  Uninjured AtgZ cKO nerves are normal. (A) RT-PCR showing the mutant allele in genomic DNA samples from P8 purified Schwann cells from
Atg7 cKO mice. (B) RT-PCR showing reduced expression of Atg7 mRNA in P8 purified Schwann cells from Atg7 cKO mice. (C) Western blot showing
reduced expression of ATG7 in P8 Schwann cells (~95% pure) from Atg7 cKO mice. The residual ATG7 band that remains is likely due to the presence of
contamination with fibroblasts (~5% of total cell population). (D) Behavioral analyses (sciatic function index [SFI], hanging wire, and walking beam) show
that P90 Atg7 cKO mice fed ad libitum have normal sensorimotor function. Sciatic function index: Atg7 cKO mice and control mouse paws were analyzed
for toe spreading and footprint length, and used fo calculate SFI values. Atg7 cKO mice and control mice were within a healthy range of SFI values and
were not found to be significantly different. Hanging wire: Atg7 cKO and control mice were allowed to hang upside-down from a grid for 2.0 min to
assess grip strength. Atg7 cKO mice and control mice all remained on the grid for the full length of time and were not found to be significantly different.
Walking beam: Atg7 cKO and control mice were allowed to walk across a 0.5-cm beam and were scored on foot slips and falls (higher score = worse
performance). Atg7 cKO mice and control mice all scored in the lowest range and performed as expected for healthy mice. n = 4 mice for each genotype.
Data are presented as mean = SEM (error bars). Individual p-values are shown. (E) Electron micrographs showing normal myelin profile in uncut nerves
from P90 Atg7 cKO mice fed ad libitum. Box plots show quantification of axonal numbers (left) and G ratio (right) in control and Atg7 cKO sciatic nerves.
n = 3 mice for each genotype. Box plots correspond to center quartiles, with the black bar indicating the median, and whiskers extend from the 5th to the
95th percentiles. (F) Western blot analysis showing normal levels of myelin proteins MPZ, MBP, and periaxin in uncut nerves from P90 control and Atg7
cKO mice fed ad libitum. Graphs show densitometric analyses of these myelin proteins (relative to Gapdh). n = a minimum of four mice for each genotype.
Data are presented as mean + SEM (error bars); individual p-values are shown. (G) Thin-layer chromatography analysis shows no significant differences
in the amount of different lipid classes in control and Atg7 cKO mice. n = a minimum of 4 mice for each genotype. Data are presented as mean + SEM
(error bars); individual p-values are shown.
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Figure S4. Genetic inactivation of autophagy retards myelin degradation. (A) Western blot showing reduced levels of ATG7 and ATG5-ATG12 in uncut
and 5 d cut nerves from Atg7 cKO mice, compared with WT nerves. In addition, the increase in LC3 Il levels seen after nerve cut in WT nerves compared
with uncut nerves is not seen after nerve transection in Atg7 cKO mice. Please note that Atg7 cKO nerves have residual expression of ATG7 and ATG5-
ATG12, which is likely due to the presence of contaminating cells in the nerves, including endoneurial and perineural fibroblasts, and resident macro-
phages, which also activate autophagy (C). (B) Densitometric quantification of Western blots shows significantly lower levels of ATG7, ATG5-ATG12, and
LC3 Il'in uncut and 5 d cut nerves from Atg7 cKO mice, compared with WT nerves. Data are presented as mean = SEM (error bars) from three independent
experiments. *, P < 0.05 (Atg7 cKO relative to WT). (C) Immunolabeling showing expression of GFP-LC3 puncta in F4/80* macrophages found in 5 d cut
nerves. (D) Western blot analysis showing reduced degradation of the myelin proteins MPZ and MBP from Atg7 cKO nerve segments maintained in vitro
for 5 and 7 d. Densitometric analysis of Western blots showing higher levels of myelin proteins in nerve segments from Atg7 cKO mice compared with WT
controls. For each comparison, the value for cKO is normalized to that seen in WT. Data are presented as mean = SEM (error bars) from three independent
experiments. *, P < 0.05 (Atg7 cKO relative to WT). (E) Heat map showing proteomics analysis of 5 d cut nerves from control and Atg7 cKO mice. Data
are expressed as log2 fold change of cut nerves relative to control uninjured nerves (red-blue color scale) for each of five replicates (1-5) for each genotype.
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Figure S5. Regulation of myelinophagy. (A) Densitometric quantification of Western blots from Fig. 6 A. For each comparison, the value for cut nerves
is normalized to that seen in uncut nerves. Data are presented as mean + SEM (error bars) from three independent experiments. *, P < 0.05 (cut nerves
relative to uncut nerves). (B) Western blot showing increased LC3 Il accumulation in nerve segments maintained in vitro for 5 d in the presence of NH,Cl (3
h treatment). The graph shows no significant difference in net LC3 Il flux after rapamycin treatment compared with control cultures. Data are presented as
mean = SEM (error bars) from three independent experiments. (C) Electron micrographs showing similar numbers of intact myelin sheaths in nerve segments
cultured in vitro for 3 d in the presence of rapamycin, compared with control cultures. The graph shows quantification of the number of intact myelin sheaths
in control segments and segments treated with rapamycin. Data are presented as mean = SEM (error bars) from three independent experiments with a
minimum of picture frames analyzed per condition/experiment. *, P < 0.05. (D) Immunolabeling showing regulation of MPZ breakdown by ceramide or
lithium in dissociated Schwann cell cultures from P8 WT or Atg7 cKO mice, treated 3 d in vitro.
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Table S1.  List of primers used for RT-qPCR

Gene Accession Sense sequence (5'-3') Antisense sequence (5'-3')
Ulk1 unc-51 like kinase 1 NM_009469.3 TGCGCATAGTGTGCAGGTAG AACATCGTGGCGCTGTATGA
Ulk2 unc-51 like kinase 2 NM_013881.4 CCTTTAGGTGGACACCAGGG GGCAATGCCAGCATAACACC
Atg13 Autophagy related 13 NM_145528.3 TITCCACATCCCCTCCCTCC AGAAGGCATGTGCATCACCA
Atg2a Autophagy related 2A NM_194348.3 ATCCGTAAGAACCAGCTGCC GCGCCCATCTTTCCTGTACT
Atg2b Autophagy related 28 NM_029654.4 CGTGTGTTCAACTGCACCAG GCGATCTCCGGTAACGTTCT
Atg9a Autophagy related 9A NM_001003917.4  CGAGGGGAGCAAATCACCTT TGAAGGCAACCACAAAGAGGA
Atg%b Autophagy related 9B NM_001002897.3  GGTGTTTTACAGGGAGGCCC CTCTGCAGTTCCAGGAGGC
WD repeat domain, NM_145940.2
Wipil phosphoinositide CACAGGACGCCTGAACTTCT GTAAAGGTGTCCGTCGGAGG
interacting 1
WD repeat domain, NM_178398.4
Wipi2 phosphoinositide GCTGTTGGTAGTAAGTCCGGG GCTTTGAGGCTGACAATGGC
interacting 2
Vps34 Phcc’fg’i°;”°s"‘de'3'ki”‘“e' NM_181414.5 GCCCAAGTGGCCTTGACTAT AGTCATGCATTCCTIGGCGA
Phosphatidylinositol 3 NM_001081309.1
Vpsl15 kinase, regulatory subunit, TCATGCCGTATCTTGACCCG TCTGAACAAGCTGGCGATGT
polypeptide 4, p150
Becnl Beclin 1, autophagy related  NM_019584.3 GCCTGGGCTGTGGTAAGTAA CCAGCCTCTGAAACTGGACA
Atg14 Autophagy related 14 NM_172599.4 GAGCATAACAACCCCGCCTA CTTGCTGAGGTTTTCGCCAC
Microtubule-associated NM_025735.3
le3a protein 1 light chain 3 TACATGGTCTACGCCTCCCA GCCTAATCCACTGGGGACTG
alpha
Microtubule-associated NM_026160.4
Le3b protein 1 light chain 3 GCTCGCTGCTGTCTAGATGT CAGTCGCTTAAGCTGGGTCA
beta
Gabarap Gamma-aminobutyric acid NM_019749.4 GAAGCGAATTCATCTCCGTGC CGCTTTCATCACTGTAGGCAA
receptor associated protein
Gamma-aminobutyric acid ~ NM_020590.4
Gabarapl1 (GABA) A receptor-as- AGGACCACCCCTTCGAGTAT GGAGCCTTCTCCACGATGAC
sociated protein-ike 1
Gamma-aminobutyric acid ~ NM_026693.5
Gabarapl2 (GABA) A receptor-as- CTTCCCGTCGCCATGAAGTG AGCCCGAGACTTTTTCCACG
sociated protein-like 2
Atg7 Autophagy related 7 NM_001253717.1 GCTTTCCTGCCATGAGGCTT TAAAGGGGGCGAACTGCAAC
Atg3 Autophagy related 3 NM_026402.3 GTGGCAGCTGGAGATCACTT ACACCGCTTGTAGCATGGAA
Atgda Autophagy related 44, NM_174875.3 GCCTIGGGATTTTICTGCAAAG GGCTTGGCTGGAGGTACAAA
cysteine peptidase
Atg4b Avtophagy related 4B, NM_174874.3 CAGCACCCTCCCTCTAGGAT CACCTCCAAGCTGGGATAGC
cysteine pephdose
Atgdc Autophagy related 4C, NM_175029.3 TCTGCTICCTCCTGAGGGTTA TCTGTICCTGAAGCCTCCATA
cysteine peptidase
Atgdd Avtophagy related 4D, NM_153583.10 CTAGCAACCTGGGACCTTCG CCGGCTTTTAACTGCCCAAC
cysteine pephdose
Atg12 Autophagy related 12 NM_026217.3 GAGGAACCTCCCGGAGACA TTCGCTCCACAGCCCATTTC
Atg10 Autophagy related 10 NM_025770.3 GCGAGCGGGTTCTCATTAAC TGCACATGTAGCCATCAGAACA
Atg1611 Autophagy related 16like T NM_001205391.1 GCAGCAAAGGAACCTCTACCT AGGCTGCGAGAGTCGCTTA
Atgs Autophagy related 5 NM_053069.5 CCAGTTTTGGGCCATCAACC CTTCTGGATGAAAGGCCGCT
Bnip3 BCL2/adenovirus E18 NM_009760.4 GGTCGACTIGACCAATCCCA CCACAGCTTTGGCGAGAAAA
interacting protein 3
Bnip3! BCL2/adenovirus E1B -~ NM_009761.3 GGCTTTTCGTCTCCCTCAGT CCTTTCTCATGTGCTGGCCT
interacting protein 3-like
Dram1 DNA-damage regulated NM_027878.2 ATGATCGATTGCAGGAGCGT TIGGTGGGATGCATCGGAAT
autophagy modulator 1
Npcl Niemann-Pick type C1 NM_008720.2 ACTGTTGGCAGTGTGGTGC TITCGGACACAGAAAGCCCC
Vmpl Vacuole membrane protein 1 NM_029478.3 AAGTCACCATCTGCTCCACG TGTGGGCACTTCCTTGTACC
Ambral A”:‘e’grf;?gr/ k]’““” ! NM_172669.3 AGGATCCAGAGAGCACCCAA CGCTGGCGAATACTGTCTCT
Irgm]1 immunity.related GTPase NM_008326.1 CATAGGGAACTICTGCCGGA AGTTGGTTCCTICGAATGCCT
family M member 1
Rgs19 Refi‘g:;"“'n‘;f > protein NM_001291205.1 GG ACCTCCCAGTCGCAATC CTCGTIGCCGTICTIGGTIC
Mpz Myelin protein zero NM_008623.4 CGGACAGGGAAATCTATGGTGC TGGTAGCGCCAGGTAAAAGAG
Mbp Myelin basic protein NM_001025251.2  AATCGGCTCACAAGGGATTCA TCCTCCCAGCTTAAAGATTTIGG
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Table ST.

List of primers used for RT-qPCR (Continued)

Gene Accession Sense sequence (5'-3') Antisense sequence (5'-3')

Gapdh Glyceraldehyde-3-phosphate  NM_001289726.1 TGCACCACCAACTGCTTAG GGATGCAGGGATGATGTTC
dehydrogenase

Shh Sonic hedgehog NM_009170.3 AAAGCTGACCCCTTTAGCCTA TICGGAGTTTCTIGTGATCTTCC

Olig O“fg‘z:ier”]dmy'e transcripfion NM_016968.4 CCGCCCCAGATGTACTATGC AACCCACCAGCTCATACAGC

Gdnf Glial cellfine derived NM_010275.3 GATTCGGGCCACTIGGAGTT GACAGCCACGACATCCCATA

neurotrophic factor

Table S2 shows changes in levels of individual lipid species after nerve injury in ATG7 WT and cKO mice

as determined by UPLC analysis of purified myelin and is provided as a Word file.
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