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Supplementary Figure 1: Normal tissue types and their distribution in 7,460 RNA-seq data
downloaded from GTEXx portal version 7.
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Supplementary Figure 2: Iso-seq full-length transcripts for three AS targets. FN1, COL6A3
and TNC are expressed at high levels in 83%, 34%, and 29% OS samples. For each gene. Top
panel: annotated genecode transcripts. Bottom panel: 3-top transcript sequence that match the
AS targets for each sample. The AS targets are highlighted with red boxes.
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Supplementary Figure 3. Expression prevalence of COL11A1 in osteosarcoma tumor
cells using single-cell RNA-seq data from Zhou et a/ (PMID 33303760). The tumor cells
were identified based on marker genes expressed in chondroblast cells and osteoblast cells for
3 chondroblastic OS tumors, and 8 osteoblastic OS tumors, respectively, as documented by
Zhou et al. The marker genes for chondroblastic OS are PTH1R, ACAN, SOX9 while those for
osteoblastic OS are RUNX2 and CDH11. COL11A1 expression at the single cell level is
comparable to marker genes in all samples except for BC16.



Supplementary Figure 4

150

’\; (<)
2 00l° 2 NT
L . (o]
g 100 * o o
5 ' e @ COL11A1-CAR
E s504||®
= @ COL11A1-mulTAM-CAR
NI
0 I I
WT KO
1438 143B

Supplementary Figure 4: Recognition of target cells by COL11A1-CAR T cells depends on
the expression of COL11A1 and functional COL11A1-CARs. NT, COL11A1-CAR T-cells, and
CoL11A1-mulTAM-CAR T cells were cocultured with indicated tumor cells at a 4:1 E:T ratio.
After 72 hours live tumor cells were determined by MTS assay (n=3-4 donors, two-way ANOVA,
**p<0.01,****p<0.0001).
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Supplementary Figure 5
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Supplementary Figure 5. Transient in vivo expansion of COL11A1-CAR T cells
and recurrence of tumors with decreased expression of COL11A1. (A) Schematic
of animal experiment. Day 0: i.p. injection of 1x10% LM7 cells; D7: i.v. injection of 3x108
NT or CAR T cells genetically modified to express eGFP.ffLuc (n=5 mice per group).
(B) Representative bioluminescence images. (C) Quantitative bioluminescence data.
(D) Area under the curve analysis for the first 10 days post T cell infusion, two-way
ANOVA, ****p<0.0001, ns: not significant. (E) Representative IHC images for Col11A1
of tumors harvested after 65 days post T cell injection; 32x magnification, scale bar, 50
um (red). (E) Representative IHC images for Col11A1 expression of positive control
tumor (LM7; subcutaneous tumor: s.c.), and negative control tumor (143B-COL11A1-
KO; s.c.) used for all IHC experiments throughout the manuscript. 32x magnification;
scale bar, 50 pym (red)



Supplementary Figure 6

EDA EDB
] !
=
|
) mm

Adrenocortical.Carcinoma

DSRCT

Ependymoma
High.Grade.Glioma
Low.Grade.Glioma
Medulloblastoma
Other.Brain.Tumors
Ewing.Sarcoma
Melanoma
Neuroblastoma
Osteosarcoma
Retinoblastoma
Rhabdosarcoma
Wilms.Tumor
Other.Solid. Tumors
Fallopian. Tube

Targets
[ Choroid.Plexus.Carcinoma

T8909€VSTZ_SSISEVSTZ 2
VZ8YEPSTZ 969VEPSTZ T
T9VEEPSTZ YZEEEPSTZ 2
Y96TEYSTZ €EBTEYSTZ ¢!
2SB0EYSTZ STLOEYSTZ 2!
TBEEBTYSTZ 08IBZYSIZ T
S8252PSTZ ¥60SZPSTZ 2
TSTEVTYSTZ OVIVZYSIZ 2
9ZSETYSTZ OSEETYSTZ ¢l
€VZZTYSTZ_16022YSTZ_2)
1080ZVSTZ_€£902¥STZ 2!
SBEGTPSTZ ZYZ6IPSIZ 2l
TBS6YIVSTZ LEBYTHSTZ 2!
“PIT0TPSTZ PE660VSTZ 2l
T6EL60YSTZ_€9560VSTZ T4
9Zv80PSTZ_86Z80PSTZ 2
“L6180vSTZ 80T8OVSTZ ¢!
TIZELOYSTT LTTLOVSTZ T
7015909512 8EZI0VSTZ 2!
TSS9YOYSTZ 68EVOVSTZ 2!
T1SE66£STZ_LST66ESTT 2
TBYBL6ESTZ 0BIL6ESTZ T/
€2ZL6ESTZ_LETLOESTZ 2
6TLY6ESTZ BZSY6ESTZ 2!
M 02651 16626ESTZ 2
YI8T6ESTZ ZEIT6ESTZ 2
“T0€88€STZ 21Z8BESTZ 2!
8S698ESTZ 68998£STZ 2!
79L6¥8ESTZ_098Y8ESTZ 2!
¥8TIY8ESTZ_ 0ZOVBESTZ 2!
TE8YEBESTZ BIEEBESTT o
SZEZBESTZ Z1ZZBESTZ 2
080TBESTZ TT808ESTZ 2
TLTE6LESTZ OET6LESTZ T
29T8LESTZ SLIBLESTZ 2)
TPL99LESTZ BOYILESTZ T
TBTLSLESTZ 629SLESTZ 2
| TE6ESLESTZ YIZSLESTZ T
| Ttiveseste zzesLesT T
SLETLESTZ 60TTLESTZ T
TST0ZLESTZ 606TLESTZ 2
ZEVOLESTZ V6ZOLESTZ 2
7120896517 €98L9ESTZ 2!
T0£959£5TZ_S0559€51Z 2!
7SB6VIESTZ 6L8YIESTZ T
“6L029€STZ 696T9ESTZ 2!
T9Z9T9ESTT YSYO9ESTT 2

Colon
1 Esophagus

ureig

pIos X319

CSEs

DC

1133143

2 © - .
§ §

- &

S ]

[ © »

5 fe H 2

G EeEegl 0 2

“esS s E ofE_E
$52%8cc 555885 ds 3
- L) I~ v5 o

o gESSES REBSEgES i
w3358 g, NESES8RG 55
582206 e o ARt T
25853 22 SREZ 888
5 £ o TUz 28cs 809
eS8 2852288838 o@D

TLSTBTISTT Z86LTISIT 6/
“PSTI60STT 295060STT 64
TELZLB0STT ¥98SBOSTT 64
“ZLYY80STT 60Zv80STT 64
L08ZBOSTT 269Z80STT 6
8Z6T80STT ZLLTBOSTT 64
“21Z8LOSTT €V6LLOSTT 61
TSLS9L0STT 06€9L0STT 64
“TZ19L0STT ZE09L0STT 64
7998€L0STT €09€L0STT 6/

T616v¥90STT Ly9v90STT 64

890v90STT 96L€90STT 64

T68TE90STT L16Z90STT 6!
200090STT 0€L650STT 64
TSTYLSOSTT ESTLSOSTT 64
2€58Y0OSTT 09Z8Y0STT 64
“2899v0STT 0T¥IVOSTT 64

TIpEZYOSTT 612ZV0STT 64

“PBOTYOSTT TP60V0STT 64

T08€8E0STT 19Z8E0STT 64

“1vZ9E0STT 8609€0STT 64
TYEESEOSTT POZSEOSTT 64
SBITEOSTT €SSTEOSTT 64
“S0v0E0STT PSZOEOSTT 64
795¥620STT 09€620STT 6/
756992Z0STT PESIZOSTT 64
T9ETPZOSTT EL6EZ0STT 6!

. H- - £92TZ0STT SLS6TOSTT 64

uleig

X319

plos

INg exon expression

FN1 and TNC. Heatmaps show

across normal and disease tissue types for (A) FN1 and (B) TNC. (A) Exclusion of exon that

in
encodes extra domain (EDB) due to expression in normal tissues. (B) Seven CSEs were
identified in TNC, including the CSEs encoding the C and D domain of TNC, respectively.

CSE targets

Supplementary Figure 7



Supplementary Figure 7

chr16

Genomic 2116600 2116800 2117000 2117200 2117400 2117600 2117800 2118000 2118200 2118400 2118600 2118800 2119000 2119200 2,119,400

<PKD1Il L1011 R 1111111 R L s (T T <<« NM_000296
<[ PKD1]li-<<<<-<< NN << I -<<<<1— S T << << I <<<<lll<<< NM_001009944

2 300 Exon8 Exon7 Exon6 Exon5 Exon4 Exon3 Exon2
a 250

28 200

~ E 150

g9 100

g 58 fs0

oc 3 Lo«

(=]
in
e
8 400

2 300

8

g8 rm

g g 100

S% Llo- L

Scale 10 kb} { hg19
chrie: | 16,400,000| 16.405,000| 16,410,000| 16,415,000 16,420,000/ 16,425,000|

Reference Assembly Fix Patch Sequence Alignments
Reference Assembly Altemate Haplotype Sequence Alignments
Your Sequence from Blat Search

NM_o00296.4 [lil}
NM_000296.4 Il HH-E=HHHH4-—-- - HHE———HE -
UCSC Genep (Refeq, GenBank, CCDS, Rfam, tRNAs & Comparative Genomics)
hsa-mir-3180-31 AC138969.4 It —F A AC138969.4 b5+

AC138960.4 -1
AC138969.4 Il HHH—
AC138960.4 B> HHHP-
. NP_* or YP_") - Annotation Release NCBI Homo sapiens 105.20220307 (2022-03-12)
MIR6511AZ 06969.11 MIR6770-2/NR_107060.1 |

NCBI RefSeq genes, curated subset (NM_*, N
MIR3670-2/NR_049832.11
MIR3180-2/NR_036142.11
PKD1P1/NR_036447.2 Wl +H
PKD1P1/NR_172900. 1 Ml s o = - —— - -~ == -
PKD1P1/NR_172901.1 W

Exon 2/3/4

Supplementary Figure 7: PKD1 exon expression quantification affected by uniqueness of
RNA-seq mapping. (A) Coverage of RNA-seq of a GTEx brain cerebellum sample
(SRR1307770) using the uniquely mapped reads (MAPQ 210, used as a default by htseq, top
panel) and all mapped reads (MAPQ =0, bottom panel). Exons 2-4 labeled in red text shown no
coverage using uniquely mapped reads (top) in contrast to comparable coverage using all reads
(bottom panel). (B) Blat search of PKD1 mRNA shown that exons 2-4 of PDK1 share 100%
sequence identity to the three exons in PKD1P1, a known pseudo gene located 14Mb
downstream. This explains the non-unique mapping of these exons in RNA-seq data.
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Supplementary Figure 8: Normalized PSM distribution in GTEx. A cutoff was

determined based on the bimodal distribution was used to define highly expressed
peptides at 0.161.



