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Figure S1 (related to Fig 1D-F): Quantification of mRNA abundance of myelin genes and myelin proteins by im-
munoblotting at indicated time points after ablation of Mbp
(A) qRT-PCR of brain lysate showed that mRNA levels of indicated myelin genes are unchanged after ablation of Mbp.
(Statistics: two-tailed unpaired t-test  p < .05 (*), p < .01 (**), p < .001 (***), N=3-4 animals. (B) Immunoblot of brain
lysate 8 weeks pti and (C) 26 weeks pti and quantitation in (D). The protein abundance of PLP is reduced, for MOG
and MAG trends towards decreased abundance is detectable: PLP 8 weeks pti (74%), 16 weeks pti (60%), 26 weeks
pti (71%); MOG 8 weeks pti (64%), 16 weeks pti (73%), 26 weeks pti (68%); MAG 8 weeks pti (88%), 16 weeks pti
(73%), 26 weeks pti (63%) (two-tailed unpaired t-test  p < .05 (*)).  For Mbp mRA abundance and MBP protein levels
in brain lysate see Fig 1D and E and Fig. 1F and G respectively.
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Figure S2 (related to Fig. 1G): Abundance of MBP in biochemically purified myelin.
(A) Immunoblot of MBP and PLP in Lysate and (B) myelin biochemically purified from brains (n=3) reveals a reduction
on lysate level but no changes in MBP and PLP protein abundance in the myelin fraction. (C) Isolation of a myelin en-
riched fraction shows a visibly reduced yield of myelin membrane and protein from iKO brains 26 weeks pti, Bradford
protein assay of lysate and myelin (two-tailed unpaired t-test  p < .05 (*)).
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Figure S3 (related to Fig. 1): Oligo-
dendrocyte numbers in the fimbria
are increased after Mbp ablation.
(A) The densities of Olig2+ and (B)
PDGFRA+ cells were increased 46
weeks pti while the fimbria area was
not significantly decreased (C).
Quantification of CAII+ cells at 26, 46
and 52 weeks pti revealed a consis-
tent increase in CAII+ cells (D). Mice
at 40 weeks pti were treated with
0.2 mg/ml EdU in drinking water for
three weeks followed by a three
weeks chase period to allow cell
maturation of labeled cells. Im-
munohistochemistry of cells positive
for EDU+ and oligodendrocyte linage
marker Olig2 (E), the OPC marker
PDGFRA (F) and the mature oligo-
dendrocyte marker CAII (G). Quan-
tification showed a significant
increase in EDU+ Olig 2+ and EDU+

PDGFR A+ double positive cells (E’,
F’). (E’, F’, G’) % of EDU positive cells
from Olig 2, PDGFRA or CAII positive
cells per FOV, N= 3-4 animals,
two-tailed unpaired t-test; p < .05
(*), p < .01 (**), p < .001 (***). Scale
bars: 50 µm.
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Figure S4 (related to Fig. 1): Survival of recombined oligodendrocytes.
(A) TUNEL cell death assay to test for increased cell death in the fimbria of iKO animals showed no significant increase
in TUNEL-positive cells at 40 and 52 weeks pti depicted in (B). Chromogenic labeling, N= 3-4 animals, 2 fimbria per
animal, two-tailed unpaired t-test, scale bar 100 µm. (C) qRT-PCR analysis of corpus callosum at 40 and 52 weeks pti.
Expression of Mbp mRNA is reduced to 50% of control while the expression of Plp and Olig 2 is unchanged. The OPC
marker PDGFRA and the mature oligodendrocyte marker CAII show increased expression at 52 weeks pti (n= 4-5 an-
imals, two-tailed unpaired t-test, p < .05 (*), p < .01 (**), p < .001 (***).



Q9WV69:DEMA_MOUSE
Q63912:OMGP_MOUSE
P49025:CTRO_MOUSE
P35802:GPM6A_MOUSE
Q922J6:TSN2_MOUSE
P63141:KCNA2_MOUSE
Q6P1E8:EFCB6_MOUSE
Q9D2P8:MOBP_MOUSE
P63024:VAMP3_MOUSE
P63321:RALA_MOUSE
Q8BTG7:NDRG4_MOUSE
P28658:ATX10_MOUSE
Q8K298:ANLN_MOUSE
B2RSH2:GNAI1_MOUSE
P84078:ARF1_MOUSE
P58774:TPM2_MOUSE
P16627:HS71L_MOUSE
Q9ET01:PYGL_MOUSE
Q9DB27:MCTS1_MOUSE
Q9R1V6:ADA22_MOUSE
Q80VQ0:AL3B1_MOUSE
Q64442:DHSO_MOUSE
Q8CHC4:SYNJ1_MOUSE
P60487:PLPP_MOUSE
Q3TRM8:HXK3_MOUSE
E9Q394:AKP13_MOUSE
G5E829:AT2B1_MOUSE
Q68FL4:SAHH3_MOUSE
P0C7M9:CLC2L_MOUSE
O88935:SYN1_MOUSE
P31650:S6A11_MOUSE
P60904:DNJC5_MOUSE
Q8BH64:EHD2_MOUSE
P63011:RAB3A_MOUSE
Q8BW75:AOFB_MOUSE
Q99MR8:MCCA_MOUSE
Q60770:STXB3_MOUSE
Q8K2T1:NMRL1_MOUSE
Q99N28:CADM3_MOUSE
P62746:RHOB_MOUSE
P08556:RASN_MOUSE
Q9Z2H5:E41L1_MOUSE
P28666:MUG2_MOUSE
Q61151:2A5E_MOUSE
P35980:RL18_MOUSE
P35293:RAB18_MOUSE
Q6X893:CTL1_MOUSE
Q80TY5:VP13B_MOUSE
P51910:APOD_MOUSE
O70250:PGAM2_MOUSE
Q920E5:FPPS_MOUSE
Q922F4:TBB6_MOUSE
Q64676:CGT_MOUSE
Q64436:ATP4A_MOUSE
P32883:RASK_MOUSE
P09041:PGK2_MOUSE
Q9JJZ2:TBA8_MOUSE
Q9R1T4:SEPT6_MOUSE
Q8BT60:CPNE3_MOUSE
Q9D7G0:PRPS1_MOUSE
Q07133:H1T_MOUSE
Q7M750:OPALI_MOUSE
P97352:S10AD_MOUSE
P63325:RS10_MOUSE
P23198:CBX3_MOUSE
P61793:LPAR1_MOUSE
P19639:GSTM3_MOUSE
Q62159:RHOC_MOUSE
Q9DCN2:NB5R3_MOUSE
Q922Q8:LRC59_MOUSE
Q9JKR6:HYOU1_MOUSE
P59279:RAB2B_MOUSE
Q9CQ65:MTAP_MOUSE
O08529:CAN2_MOUSE
Q99L04:DHRS1_MOUSE
Q8BIJ6:SYIM_MOUSE
P32261:ANT3_MOUSE
P06330:HVM51_MOUSE
Q9JKB1:UCHL3_MOUSE
Q3UTJ2:SRBS2_MOUSE
P12023:A4_MOUSE
P31001:DESM_MOUSE
Q62417:SRBS1_MOUSE
Q9CX34:SGT1_MOUSE
P26040:EZRI_MOUSE
P26041:MOES_MOUSE
Q61768:KINH_MOUSE
Q3V132:ADT4_MOUSE
P14069:S10A6_MOUSE
P12960:CNTN1_MOUSE
Q9CZX8:RS19_MOUSE
Q9DD03:RAB13_MOUSE
Q61599:GDIR2_MOUSE
P21107:TPM3_MOUSE
Q60631:GRB2_MOUSE
Q05816:FABP5_MOUSE
P01898:HA10_MOUSE
Q9D708:S10AG_MOUSE
P14602:HSPB1_MOUSE
P13707:GPDA_MOUSE
Q9JK48:SHLB1_MOUSE
P18242:CATD_MOUSE
P14106:C1QB_MOUSE
P08226:APOE_MOUSE
Q61233:PLSL_MOUSE
Q9CR00:PSMD9_MOUSE
P06467:HBAZ_MOUSE
O88746:TOM1_MOUSE
Q7TPR4:ACTN1_MOUSE
P70441:NHRF1_MOUSE
P16110:LEG3_MOUSE
Q8R0Y6:AL1L1_MOUSE
Q9WVA4:TAGL2_MOUSE
O35639:ANXA3_MOUSE
P55088:AQP4_MOUSE
Q00915:RET1_MOUSE
P15379:CD44_MOUSE
P10605:CATB_MOUSE
Q9DAW9:CNN3_MOUSE
P18572:BASI_MOUSE
O89053:COR1A_MOUSE
O35114:SCRB2_MOUSE
Q9CVB6:ARPC2_MOUSE
Q99J99:THTM_MOUSE
P62301:RS13_MOUSE
O54991:CNTP1_MOUSE
P57780:ACTN4_MOUSE
P97429:ANXA4_MOUSE
P06801:MAOX_MOUSE
Q9CQI6:COTL1_MOUSE
P60843:IF4A1_MOUSE
P28650:PURA1_MOUSE
Q9CR51:VATG1_MOUSE
P57759:ERP29_MOUSE
Q9D8Y0:EFHD2_MOUSE
Q64339:ISG15_MOUSE
P97371:PSME1_MOUSE
Q9CPW4:ARPC5_MOUSE
P14211:CALR_MOUSE
Q9JIW9:RALB_MOUSE
Q9D964:GATM_MOUSE
P28667:MRP_MOUSE
P62960:YBOX1_MOUSE
P62900:RL31_MOUSE
P70202:LXN_MOUSE
Q8BSL7:ARF2_MOUSE
Q99KJ8:DCTN2_MOUSE
Q9ESM3:HPLN2_MOUSE
Q9Z127:LAT1_MOUSE0-2-4 2 4

0

50

100

150

C
ou
nt

log2 FC norm

iKO 8w pti norm iKO 40w pti norm
4 5 6 2 3 8 7 1 7 3 6 5 4 8 2 1

EFDH2

CNTP1
CORO1A
CATB

ALDH1L1

APOE
C1QB
CATD

ARHGDIB
CNTN1

UGT8
FPPS
APOD

CADM3

ADA22

MOBP
KCNA2
TSPAN2

AQP4

B

log2(fold change) 40w pti/8w pti
0 2 4 6-2-4-6

-lo
g 1
0(
q-
va
lu
e)

0

5

10

15

20

A
Figure S5 (related to Fig. 1): Proteome
alterations in the late stage of MBP de-
ficiency.
(A) Volcano plot visualizing differences
in normalized protein abundance be-
tween early (iKO/Ctrl 8w) and late
(iKO/Ctrl 40w) time points after MBP
deletion. From the 1863 proteins in the
entire dataset (open black circles), 149
proteins remained after stringent filter
criteria: log2 fold-change (FC) >|0.58|,
q-value < 0.05, min. 6 out of 8 values de-
tected per group (filled red circles, see
also Supplementary Table 1). As no im-
putation of missing values was per-
formed, proteins exclusive for iKO or Ctrl
are not part of the analysis and were
considered separately by manual analy-
sis. (B) Clustering of the normalized
abundance of the 149 proteins derived
from the volcano plot in (A). The
heatmap guided the selection of cate-
gories and their protein representatives
for the visualization of pathological
events in Fig. 1I-K. Selected proteins are
shown in red, with an enlarged protein
acronym (nomenclature as used in Fig.
1I-K) shown adjacent to the protein ID
column of the heatmap
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Figure S6 (related to Fig. 1): Slow development of inflammation and neuropathology in the fimbria.
(A-D) Immunhistochemical staining of GFAP, MAC3, APP and CD3 in the fimbria 26 weeks pti and in (A‘-D‘) quantifica-
tion of indicated time points. An increase in GFAP+ area (A) indicates astrogliosis beginning between 8 and 16 weeks
pti (A’). The increase of MAC3+ area (B) indicates microglial activity beginning between 8 and 16 weeks pti and in-
creasing until 52 weeks pti (B’). Axonal pathology observed by labeling of APP spheroids (C) appears late at 26 weeks
pti and increases until 52 weeks pti (C’). Increased numbers of T-cells (D) can be observed already at 16 weeks pti in-
dicating immune response (cells/mm2 normalized to control) (D’). N=3-5 animals, 2 fimbria (GFAP, MAC3, APP) or 6
(CD3) fimbria per animal, two-tailed unpaired t-test; p < .05 (*), p < .01 (**), p < .001 (***). Scale bars: 50 µm
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Figure S7 (related to Fig. 3): Membrane tubules are oligodendrocytic membranes that are devoid of MBP.
(A-B) Membrane tubules found at the inner tongue and adjacent to axons are MBP negative (A) but show PLP-labeling
(B) indicating an oligodendrocytic origin. Optic nerve 26 weeks pti, 10 nm protein-A gold particles bound to primary
antibody against PLP and MBP. (C-D) The labeling density of MBP in control myelin (C) is comparable to iKO myelin (D)
suggesting little reduction in MBP content within the compact myelin of iKOs. (F) The section area occupied by myelin
is decreased after Mbp iKO (E). 10 nm protein-A-gold particles. At least 4 sections with in total 300 µm2 per animal
were quantified using a 2 µm grid to randomly select axons, two-tailed unpaired t-test; p < .05 (*). Scale bar: 500 nm
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Figure S8 (related to Fig. 7): Myelin outfoldings engulfed by astrocytes and myelin debris incorporated by microglia
(A, A’) Myelin outfoldings (white arrow head) are visible in the optic nerve 26 weeks pti. (B-B’) Astrocytes (AS) are
found in direct contact to myelin protrusions (red arrow head). (C-C’) Microglia (false colored in green) are found
close to demyelinating axons (asterisk) and non-compact myelin membrane (false colored in orange). Presence of
dark degradative compartments containing myelin debris indicate microglial uptake of myelin. Images were ex-
tracted from a FIB-SEM image stack of optic nerve 26 weeks pti. Scale bars: 1 µm.


