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Context: we hope to send Raju something about miRNAs and the Wnt pathway.

1. A k=7 consensus clustering result that used isomiRs returns reasonably large numbers of thresholded miRNA-
gene correlations. We speculate that a cluster that has few thresholded correlations has diverse (rather than
consistent) correlations for almost all miRNA-gene pairs.

2. To identify stories that might be worth developing, we start to survey RPKM variation across the clusters for
genes in the Wnt pathway. We hope to find large RPKM differences between clusters for genes that are known

to be important for the pathway.

3. As a detailed trial, we show all thresholded mirNA-mRNA correlations for all ten Frizzled genes (FZD1-10) in
the KEGG Wnt signaling pathway. Thresholds used: the 99% confidence interval on either m1 or m2 slopes
does not include zero, and r2 must be at least 0.25. The number of correlations per cluster varied from 18 to 582.
The proportion of positive to negative correlations varied widely, with negatives dominant in clusters 6 and 3,
and positives dominant in clusters 1, 2 and 5.



Clustering COAD-READ unfiltered isomiR data for 221 samples
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KEGG WNT signaling pathway
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Canonical WNT signaling Noncanonical WNT signaling
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Fig.1. Landscape of WNT signaling cascades. WNT signals are transduced to the canonical pathway for cell fate
determination, and to the noncanonical pathway for control of cell movement and tissue polarity. Canonical
WNT signals are transduced through Frizzled family receptors and LRP5/LRP6 coreceptor to the h-catenin signaling
cascade. Noncanonical WNT signals are transduced through Frizzled family receptors and ROR2/RYK coreceptors
to the DVL-dependent (Rho family GTPases and JNK) or the Ca2+-dependent (NLK and NFAT) signaling cascades.
Microtubule affinity # regulating kinase (MARK ; PAR-1) family kinases, CKlq, and FRAT are positive regulators of
the canonical WNT pathway, whereas APC, AXIN1, AXIN2, CKla, NKD1, NKD2, hTRCP1, hTRCP2, ANKRDG, NLK,
and PPARg are negative regulators. FGF20, DKK1, WISP1, MYC, CCND1, and Glucagon (GCG) are target genes
of the canonical WNT signaling pathway. WNT signals are context-dependently transduced to both pathways based
on the expression profile of WNT, SFRP, WIF, DKK, Frizzled receptors, coreceptors, and the activity of intracellular
WNTsignaling regulators. Katoh and Kato, Clin Cancer Res 2007, 13:4042.
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RPKM for Wnt pathway genes,
across seven miRNA-seq-
based consensus clusters

Fig.1. Landscape of WNT signaling cascades. WNT signals are transduced to the canonical pathway
for cell fate determination, and to the noncanonical pathway for control of cell movement and
tissue polarity. Canonical WNT signals are transduced through Frizzled family receptors and
LRP5/LRP6 coreceptor to the h-catenin signaling cascade. Noncanonical WNT signals are
transduced through Frizzled family receptors and ROR2/RYK coreceptors to the DVL-dependent (Rho
family GTPases and JNK) or the Ca2+-dependent (NLK and NFAT) signaling cascades. Microtubule
affinity * regulating kinase (MARK ; PAR-1) family kinases, CKIlq, and FRAT are positive regulators of
the canonical WNT pathway, whereas APC, AXIN1, AXIN2, CKla, NKD1, NKD2, hTRCP1, hTRCP2,
ANKRD®6, NLK, and PPARg are negative regulators. FGF20, DKK1, WISP1, MYC, CCND1, and
Glucagon (GCG) are target genes of the canonical WNT signaling pathway. WNT signals are
context-dependently transduced to both pathways based on the expression profile of WNT,
SFRP, WIF, DKK, Frizzled receptors, coreceptors, and the activity of intracellular WNT
signaling regulators. Katoh and Kato, Clin Cancer Res 2007, 13:4042.



grobertson:mRNA-seq grobertson$ grep "WNT" crc_244 gene_rpkm.txt | cut -f1
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WNTs: RPKM abundance across 7 clusters
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SFRPs, WIF1 and DKKs: RPKM abundance across 7 clusters m&M@&@M
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Fig.1. Landscape of WNT signaling cascades. WNT signals are transduced to the canonical pathway for cell fate
determination, and to the noncanonical pathway for control of cell movement and tissue polarity. Canonical WNT
signals are transduced through Frizzled family receptors and LRP5/LRP6 coreceptor to the h-catenin signaling
cascade. Noncanonical WNT signals are transduced through Frizzled family receptors and ROR2/RYK coreceptors to
the DVL-dependent (Rho family GTPases and JNK) or the Ca2+-dependent (NLK and NFAT) signaling cascades.
Microtubule affinity ” regulating kinase (MARK ; PAR-1) family kinases, CKlqg, and FRAT are positive regulators of the
canonical WNT pathway, whereas APC, AXIN1, AXIN2, CKla, NKD1, NKD2, hTRCP1, hTRCP2, ANKRDG6, NLK, and
PPARg are negative regulators. FGF20, DKK1, WISP1, MYC, CCND1, and Glucagon (GCG) are target genes of the
canonical WNT signaling pathway. WNT signals are context-dependently transduced to both pathways based on the
expression profile of WNT, SFRP, WIF, DKK, Frizzled receptors, coreceptors, and the activity of intracellular WNT
signaling regulators. Katoh and Kato, Clin Cancer Res 2007, 13:4042.
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Frizzled 1 to 10: RPKM abundance across 7 clusters

grobertson:mRNA-seq grobertson$ grep "FZD" crc_244 gene_rpkm.txt | cut -f1

FZD1|8321 WW‘WMMW m
FZD2|2535 Fig.1. Landscape of WNT signaling cascades. WNT signals are transduced to the canonical pathway for cell fate
FZD3|7976 determination, and to the noncanonical pathway for control of cell movement and tissue polarity. Canonical WNT
FZD4|8322 signals are transduced through Frizzled family receptors and LRP5/LRP6 coreceptor to the h-catenin signaling
FZD5|7855 cascade. Noncanonical WNT signals are transduced through Frizzled family receptors and ROR2/RYK coreceptors to
FZD6|8323 the DVL-dependent (Rho family GTPases and JNK) or the Ca2+-dependent (NLK and NFAT) signaling cascades.
FZD7|8324 Microtubule affinity ” regulating kinase (MARK ; PAR-1) family kinases, CKlqg, and FRAT are positive regulators of the
canonical WNT pathway, whereas APC, AXIN1, AXIN2, CKla, NKD1, NKD2, hTRCP1, hTRCP2, ANKRDG6, NLK, and
FZD8|8325 PPARg are negative regulators. FGF20, DKK1, WISP1, MYC, CCND1, and Glucagon (GCG) are target genes of the
FZD9(8326 canonical WNT signaling pathway. WNT signals are context-dependently transduced to both pathways based on the
FZD10|11211 expression profile of WNT, SFRP, WIF, DKK, Frizzled receptors, coreceptors, and the activity of intracellular

WNTsignaling regulators. Katoh and Kato, Clin Cancer Res 2007, 13:4042.
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RPKM abundance across 7 clusters

Fig. 1 — Active WNT/b-catenin signalling cascade: WNT proteins bind the
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SMADs: RPKM abundance across 7 clusters

grobertson:mRNA-seq grobertson$ grep "SMAD" crc_244 gene_rpkm.txt | cut -f1
SMAD1|4086
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LRP5,6, ROR2, RYK coreceptors: RPKM abundance across 7 clusters

Canonical WNT signaling

Noncaneonical WNT signaling

rizzled
LRPS
LRPG
DVL

RYK
}
PIP2
| DVL
IP3 DAG -» PKC
83 AX| 2** RAC QJ
Ca" release +
@—:@n—@ e
+ + +

DAAM

|

RHOA

}

Cell-fate determination

Legless MAP3K7 Calcineurin MAPKK  Cytoskeletal
@B | v T e
TCFLEF f————+— NL NFAT JNK
FGF20, DKK1 | |
1 WISP1, MYC, CCND1 + +
> > APt P>

Tissue polarity control and cell movement

LRPS LRP6
" v =+ ° 3.0 ° . ;
i lbdad #11L74L
FTTIT T =g mEmE
14 ° i ; E
& 2| 1.0 -. [ T T
° 05f —~ -
of ' 1
00¢ . e :
6 5 3 2 1 s 3 2 1 7
cluster cluster

Fig.1. Landscape of WNT signaling cascades. WNT signals are
transduced to the canonical pathway for cell fate determination,
and to the noncanonical pathway for control of cell movement
and tissue polarity. Canonical WNT signals are transduced
through Frizzled family receptors and LRP5/LRP6 coreceptor to
the h-catenin signaling cascade. Noncanonical WNT signals are
transduced through Frizzled family receptors and ROR2/RYK
coreceptors to the DVL-dependent (Rho family GTPases and
JNK) or the Ca2+-dependent (NLK and NFAT) signaling
cascades. Microtubule affinity # regulating kinase (MARK ;
PAR-1) family kinases, CKlq, and FRAT are positive regulators
of the canonical WNT pathway, whereas APC, AXIN1, AXINZ2,
CKla, NKD1, NKD2, hTRCP1, hTRCP2, ANKRDG6, NLK, and
PPARg are negative regulators. FGF20, DKK1, WISP1, MYC,
CCND1, and Glucagon (GCG) are target genes of the canonical
WNT signaling pathway. WNT signals are context-dependently
transduced to both pathways based on the expression profile of
WNT, SFRP, WIF, DKK, Frizzled receptors, coreceptors, and the
activity of intracellular WNTsignaling regulators.

Katoh and Kato, Clin Cancer Res 2007, 13:4042.
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TCFs, NKDs: RPKM abundance across 7 clusters

CCND1
grobertson:mRNA-seq grobertson$ grep "TCF" crc_244_gene_rpkm.txt |
TCF3|6929
TCF4|6925 7 * '
TCF7|6932 T
TCF12|6938 ~ 6} l
TCF15/6939 = L [ L
TCF19|6941 & 5t ! 3 T
TCF20|6942 = T
TCF21|6943 g 4} 1 .
TCF23|150921 5 s .
TCF25|22980 3t
TCF7L1|83439 .
TCF7L2|6934 2
TCFL5|10732 6 5 3 2 1 7
cluster
TCF3 TCF4 TCF7
7
. N . 5. .
6F T . ] 2t T . l l l
L m ] N .
= 5| o - -
g = - U 1 3t T T sl R
~ L Ot ] 1 * : . .
o — .
S 3¢ - 1 . 1} *
2t 1 -1 : ! ot
1t : 1 -2r ° -1t :
6 5 3 2 1 7 6 5 3 2 1 7 6 5 3 2 1 7
cluster cluster cluster
NKD1 NKD2 BTRC
6} L T{ 6f L i 20} l L
- f ] 4t ~
= 4 a ; [] l 5 1.5-. L
2t o
e 2' T _t , 4 1.0--
N "0t > L
8 °' ‘ . S 0.5}
1 of ,
-2t 1 .
-4} 00}
-4
6 7 6 5 3 2 1 7 6 5 3 2 1 7
cluster cluster cluster

Fig.1. Landscape of WNT signaling cascades. WNT
signals are transduced to the canonical pathway for cell
fate determination, and to the noncanonical pathway
for control of cell movement and tissue polarity.
Canonical WNT signals are transduced through
Frizzled family receptors and LRP5/LRP6 coreceptor to
the h-catenin signaling cascade. Noncanonical WNT
signals are transduced through Frizzled family receptors
and ROR2/RYK coreceptors to the DVL-dependent
(Rho family GTPases and JNK) or the Ca2+-dependent
(NLK and NFAT) signaling cascades. Microtubule affinity
A regulating kinase (MARK ; PAR-1) family kinases,
CKlg, and FRAT are positive regulators of the
canonical WNT pathway, whereas APC, AXIN1, AXINZ2,
CKla, NKD1, NKD2, hTRCP1, hTRCP2, ANKRDG6, NLK,
and PPARg are negative regulators. FGF20, DKK1,
WISP1, MYC, CCND1, and Glucagon (GCG) are target
genes of the canonical WNT signaling pathway. WNT
signals are context-dependently transduced to both
pathways based on the expression profile of WNT,
SFRP, WIF, DKK, Frizzled receptors, coreceptors, and
the activity of intracellular WNTsignaling regulators.
Katoh and Kato, Clin Cancer Res 2007, 13:4042.
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Correlations for Frizzled genes
FZD1 to 10

We speculate that a cluster that has few thresholded correlations has diverse (rather than consistent)
correlations for almost all miRNA-gene pairs.
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18 FZD records, cluster 5
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87 FZD records, cluster 2 i
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nn FZD records, cluster
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399 FZD records, cluster 7
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