Parallel states of pathological Wnt signaling in neonatal brain injury and colon cancer
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Suppl. Table 1: Comparison of transcripts upregulated in Wnt-activated OPCs and colon cancer. To define markers for a putative high activity
Whnt signaling state across various tissues, we compared mRNA transcripts upregulated in P4 mouse spinal cord (DACat4Day) Wnt-activated OPCs
(Olig2cre/DA-Cat: (15, Fancy et al. 2009 Genes and Development)(Microarray data are available on the GEO website, GSE19403) and human colon
carcinomas (3, Nature 2012). We retrieved log(2) fold-change expression values from a previous study using Olig2-Cre/DA-Cat mice (15, Fancy et al.
Genes and Dev. 2009) and another on colon cancer RNA profiling of three colon cancer categories MSI, invasive, and CIM (3, Nature, 2012) (MSI=
microsatellite instablity, CIM= CpG island methylation). Transcripts elevated in either data set or with a positive normalized "domain knowledge

score" (DKS) were selected. Normalized DKS was defined as the ratio of the number of articles in PubMed supporting upregulation vs. downregulation
of each transcript in colon cancer.
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Suppl. Fig.1: APC expression in oligodendrocyte lineage. In the adult mammalian CNS, Adenomatous polyposis coli (APC) expression
is specific to mature oligodendrocytes, and APC protein co-localizes with mature oligodendrocyte markers Nogo-A and MBP. During
murine developmental myelination, APC is one of the earliest markers that an OPC is beginning to differentiate, and can be seen to co-
localize on occasion with PDGFRa in OPCs.
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Suppl. Fig.2: Loss of APC causes significant deficits in developmental
myelination. (a) Generation of Olig2cre: APC{l/fl mice resulted in ~85%
efficiency of APC protein loss in OPCs and ~15% “escapees” that failed to
delete APC in P15 developing spinal cord (SC) which lead to a severe
hypomyelination as seen on dark field (DF) compared to control Olig2cre:
APCH1/+ littermates. (b) While numbers of OPCs expressing PDGFRa
were normal in spinal cord (SC) of Olig2cre: APC{l/fl at P15, APC-
deficient OPCs showed differentiation arrest and failed to express mature
oligodendrocyte marker PLP in SC or corpus callosum (CC) at P15.
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Suppl. Fig.3: Loss of APC causes OPC differentiation failure. APC-deficient OPCs showed maturation arrest and failed to express the
mature oligodendrocyte genes, myelin regulatory factor (MRF), or the mature oligodendrocyte markers Cnp, Mag, Mal and Fa2h at P15 in
spinal cord of Olig2cre: APC{l/fl mice (b).

(a) Only “escapees” of Olig2-cre activity that expressed APC were capable of differentiation to NOGO-A-positive mature

oligodendrocytes.
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Suppl. Fig.4: APC-deficient OPCs expressed greatly elevated levels of the Wnt transcriptional target Axin2. This can be seen at P15
in spinal cord (SC) and corpus callosum (CC) in Olig2cre: APC{l/fl mice compared to Olig2cre: APCfl/+ littermates.
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Suppl. Fig.5: Lefl expression is activated in OPCs in a state of high activity Wnt signaling. (a) High-activity Wnt signaling in colon

cancer involves a switch from a TCF4-b-catenin to a LEF1-b-catenin complex. Although Lefl is not expressed during normal

oligodendrocyte development, we observed robust Lefl expression in the spinal cord of Olig2-cre, APC{l/fl animals at P9, where it co-

localizes with the highly upregulated Axin2 mRNA. (b) Such cells expressed high levels of Axin2 and remained persistently

undifferentiated (failing to express mature oligodendrocyte marker PLP) at postnatal day 30 (P30), P120, and P650.
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Suppl. Fig.6: High activity Wnt signaling in OPCs does not lead to hyperproliferation. Unlike Wnt-driven cancers of gut and
hematopoetic systems, which respond to mitogenic Wnt signaling, we do not observe hyperproliferation of OPCs in Olig2cre:APC f1/fl
mice. There is no observable difference in (a) the number of Nkx2.2+ OPCs, (b) the number of Ki67+ dividing cells, or (c) the number of

PDGFRa+ OPCs in spinal cords of wildtype or Olig2cre: APC fl/fl mice at postnatal day 15.
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Suppl. Fig.7: Predicted Sp5 binding sites in multiple mature oligodendrocyte gene promoters. There are predicted binding sites for
the transcription factor SP5 in the promoter regions of multiple mature oligodendrocyte/ myelin genes, including myelin basic protein
(MBP), myelin associated glycoprotein (MAG), fatty acid-2-hydroxylase (FA2H), 2°3 cyclic-nucleotide 3°’-phosphodiesterase (CNP),
myelin and lymphocyte protein (MAL) and myelin regulatory factor (MRF).
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Suppl. Fig.8: Oligodendrocyte development proceeds normally in SP5 null animals. (a) Oligodendrocyte development proceeds
normally in SP5-/- animals with normal white matter thickness on dark field (DF) in spinal cord (SC) at P9 and normal onset of expression
of mature oligodendrocyte gene MAG at P1, and normal numbers of mature oligodendrocytes expressing mature marker PLP at P9 (b,c)

and P15 (c) in SC.
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Suppl. Fig.9: Precocious OPC differentiation in SP5 null remyelination. (a, b) SP5-/- animals showed acceleration of OPC
differentiation in the mouse model of remyelination using focal injection of lysolecithin into adult spinal cord white matter, with
significant increases in number of cells expressing PLP mRNA at 7 days post lesioning (7dpl) and 14dpl (* p< 0.01, ** p<0.05).
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Suppl. Fig.10: Loss of APC in OPCs leads to significant remyelination deficits. (a) Loss of APC in OPCs during remyelination
(lysolecithin spinal cord focal injection) leads to a failure of differentiation and onset of mature oligodendrocyte marker PLP in lesions at

14dpl. (b) Loss of APC in OPCs during remyelination results in a massive upregulation of the Wnt pathway target Axin2 mRNA, signaling

a loss of Wnt repressor tone. (c) A small percentage of OPCs escape the Olig2-cre floxing activity and express APC in remyelinating
lesions (a), and these are the only OPCs which do not express the Wnt target Axin2 and are capable of differentiating to NOGO-A mature

remyelinating oligodendrocytes.



