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SUPPLEMENTARY FIGURES



-log10(padj)

AALE in. PC20.169 @

cluster_1

cluster_2

protein-coding c HBEC-IFN
300

LB ®_© ®GDF1® ® e FOXC2 T™XNP 2
KAT14 Torar T 1% — A R
KRT7 [ ] NUPR1 ISG15 100 -
200} IL1A ZNHITGO % N
75 RBCK1
.} 3‘1. ; BTG1 P2z
100 MGMT 504 A
A
e 25 MTHFD2 ,
o] ®e °
T T T
5 0 5 ad A
Lz il HBEC-KRAS
° A
60 LCP1
° J EREG
° ® A GLRX CCL20
40 oy = AKAP12 AL
> ® o 8 . ANGPTLA TGA2 * CSF2
PAX8-AST S 50
20 ° 6o o NR2F1-AST 2 A NRP1 AiKRAS
(] [ ] D
o °.2nNcom € o0 CEARI TNt © PPP1R15A jTNFAII;SfA fos SCC8
*® P
od .Ol o ml INehEs 6P . Aéus IL7RATRAF1
K $ ° 0] o 4 ppap
RNA log2FoldChange
HBEC-ZNF
® 40 &
1 ZNF768
40 L]
N 30
o4 ® ZNFe27
° ZNF140A
40 207 ZNF282
condition A
80 : Em 10 %
ras
A
o 48
1201 - : - . 0+ : :
-100 -50 0 50 100 -2 2 4
AALE in. PC1 0.444 RNA |Og2F0|dChange

|ﬁ?ﬁ?ﬁﬁfﬁ?ﬁ?ﬁ%ﬁ%ﬂ?ﬁTnﬁ?ﬁﬁwﬁ$ﬁ$ﬁ$ﬁTﬁﬁ$ﬁTﬁﬂTﬁTﬁ1ﬁﬁ

Gi2D i

T T
| -
!!- - e -
B - -
-_
T - = == - . TCGA
- .-l- z-score
- . - - =
-
—— . = = =
II L -
- 0
-
I - 5 :
=
Tk
B
mm=_ N |
=
=00
== —_
= | ==
r — - = = __| -
- - - -

asfasias AALE RNA log2FC



Figure S1. Mutant KRAS signaling induces global transcriptional changes. Related

to Figure 1.

A. Volcano plots of differentially expressed protein coding genes and IncRNAs in mutant
KRAS AALEs. B. Principal component analysis (PCA) of control (ctrl) and mutant KRAS
(kras) AALE RNA-seq libraries. Related to variance explained by each PC displayed with
axis label. C. Volcano plots of differentially expressed protein coding genes and IncRNAs
in mutant KRAS HBECs. D. Hierarchical clustering of expression z-scores in TCGA LUAD
RNA-seq data for genes upregulated in mutant KRAS AALEs. Related to genes with IRF

binding motifs in their promoter regions are labeled.
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Figure S2. Mutant KRAS signaling significantly alters the RNA composition of

secreted extracellular vesicles. Related to Figure 3.

A. Principal component analysis (PCA) of control (CTRL) and mutant KRAS (KRAS)
AALE extracellular (ex) RNA-seq libraries. Related to variance explained by each PC
displayed with axis label. B. Distribution of insertion-level abundance for TE clades in
extracellular RNA-seq libraries (Wilcoxon). C, D. Distribution of counts assigned to
GENCODE coding, IncRNA, and TE clades in intracellular and extracellular RNA-seq

libraries.
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Figure S3. TE RNAs activated by mutant KRAS are enriched for KZNF motifs.

Related to Figures 3 & 4.

A. Volcano plots of differentially expressed TE RNAs in mutant KRAS AALEs and HBECs.
B. Comparison of KZNF gene differential expression in mutant KRAS AALEs and HBECs.
C. Differential expression of KZNFs with binding motifs in mutant KRAS-activated TE
RNAs in AALEs. D. Ranking of KZNFs by binding score for mutant KRAS-activated TE
RNAs in AALEs. E. Comparison of TE differential expression (x axis) to the average
expression of ZNFs with putative binding sites within the TE based on motif library

generated by Hughes et al.



A

AALE ex. binding score rank

DNA LINE LTR
50 ® ° R PY znf log2FC
o ® ° 2
4
i
40 L4
[ ]
[ ]
[ ] [ ]
[ ] [ ]
<
8 30- ®e
o o J
[e]
9 . °e
2 |° ®
= °
2 209 °
o] [ ) [ R [ ] °
[ ] [ ]
[ ]
ZNF382 ‘ ZIK
7 oZNFes 12 ZNFes7 ZNFsos  4NF738 ZNFes2
ZNF558 9nFes ) o O ZNF354C—e ©
o 2“5257 ZNF736 INF508
ZNF354C : INF334 5 feog SSewn  ZNFS1 506 ZNF528
ZNF257 ZNF506
0+ ® ® ZNF90 INFas2 ® ZNF736 ZNFB06—
l l T T T T T l l T T T T T T T T T T T l l T T T T T T T l T T T T T l T T T T
%N \\\\0\\0\0\0\\00 <a<z><2> O S J 0 \0/\0\0\\0\
@ \&& \QMQNN%O Fm»‘?’“ R Q\*\NV‘?\‘?“‘ ‘<‘ & HKeE 2‘% S92 @\\V:\\V ¥ %
((/@ & Q&(g& \efo\g\({/ ({/Qs WK \“@ %\ QR
RS D
putatively bound TE
B  HBEC in. binding score rank
DNA LINE LTR SINE
509 o P znf log2FC
1.00
° 1.25
1,50
40
[ )
é )
© 30
[ J
o
[e]
Q
(2]
(@]
£
E 20
e}
[ J
a0 ZNF671 ZNF285 —_—
INF433 ZNF433
ZNFagg 2425 ZNFe71 ZNF285
[ ]
0 ZNF419 ZNF433 ZNF419
T T T T T T T T T T T T T T T T
® 2 © o i3 S S S S O SN 4 3 g
& CAAIR ) SN LR S S AR VA 1 SIS S0 & ¢
W N N V \:\?‘ RY A\Q\Q? & @Qﬂf ‘?{8‘ S \z,\?‘ 6‘?‘ & RS N N

putatively bound TE



Figure S4. KZNF binding scores highlight potential regulation of differentially

expressed TEs in mutant KRAS AALE EVs and HBEC cells. Related to Figures 3 &

4,

A,B. Ranking of KZNFs by binding score for each upregulated TE RNA in mutant KRAS

extracellular (ex) AALE and intracellular (in) HBEC RNA-seq data.
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Figure S5. Mutant KRAS-regulated KZNFs repress ISGs and TE RNAs. Related to

Figures 1, 2, 3 & 4.

A. Scatter plots of differentially expressed genes between mutant KRAS A549 lung
cancer cells overexpressing ZNF257 or ZNF682 and mutant KRAS AALEs. B. Volcano
plots of differentially expressed TE RNAs in mutant KRAS A549 lung cancer cells

overexpressing ZNF257 or ZNF682.



