
ASCL1 NEUROD1 POU2F3 YAP1

Gene Spearman ρ P-value Spearman ρ P-value Spearman ρ P-value Spearman ρ P-value

TACSTD2 -0.1186 2.03E-03 -0.018 6.40E-01 0.3174 3.04E-17 0.3677 5.32E-23
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• Effective treatment options for SCLC 
remain limited and new treatment 
approaches are needed to improve 
outcome. We sought to validate the 
initial observation in cell lines and 
limited tissue samples of SCLC of a 
differential expression of 
cancer/testis (CT) antigens and 
TACSD2 gene that encodes surface 
protein, Trop2 across various 
subtypes of SCLC. We also tested 
whether overall surfaceome profile as 
previously described in other tumor 
types will show hierarchical priority of 
expression between transcriptionally 
defined SCLC subtypes.

Figure 1 – TSCSTD2 transcriptional expression across SCLC subtypes.
(A) TACSTD2 expression showed highest levels in YAP1 subtype and was overall significantly 

increased in SCLC-Y (~3-fold) and SCLC-P (~2-fold) subtypes compared to A, N and mixed 
subtypes.

(B) TACSTD2 expression positively correlated with YAP1 and POU2F3 expression

Conclusions
• SCLC-Y subtype showed the highest expression of 

TACSTD2 and its interacting and regulatory genes. 
• This subtype could serve as an enrichment factor 

for antibody-drug-construct targeting TROP2. 
• Several candidate CT antigens and surfaceome genes 

showing strong correlation with lineage-defining 
transcription factors offer additional therapeutic 
targets in SCLC 
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Results
Table 1 – Cohort demographics by SCLC transcription factor-based subtype

Figure 2 – YAP1 expression is strongly correlated with TACSTD2-interacting and 
regulatory genes. SCLC-Y subtype showed the highest median expression as well 
as the strongest correlation with most TACSTD2-interacting and regulatory genes. 

Figure 3 – Surfaceome and CT antigens gene expression profiling associated with SCLC subtypes. Top candidates from exploratory screen 
of 3699 surfaceome genes for each SCLC subtype; Top candidates from exploratory screen of 210 CT antigens for each SCLC subtype.

Methods
• We conducted a comprehensive 

surfaceome profiling of SCLC samples 
using data generated by RNA sequencing 
(whole transcriptome) at Caris Life 
Sciences (Phoenix, AZ). 

• SCLC tumors were stratified into 5 
subgroups (SCLC-A/N/Y/P and -mixed) 
based on the relative expression of the 
four transcription factors. Expression 
values were converted to z-scores (the 
expression value for each gene is 
normalized to the average expression of 
that specific gene such that the z-score 
reflects the number of standard deviations 
above or below the average). The highest 
positive z-score among the 4 transcription 
factors determined subgroup. If all 
transcription factor z-scores for a given 
sample were negative, the sample was 
assigned to ‘Mixed’ subgroup. 

• Significance was tested by Chi-square, 
Fisher’s exact test, or Mann-Whitney U 
test. 

Characteristic
All SCLC

Subtypes
ASCL1
SCLC-A

NEUROD1
SCLC-N

POU2F3
SCLC-P

YAP1
SCLC-Y

Mixed
SCLC-M

P-value
(test)

Total, N cases (%) 674 (100%) 241 (35.8%) 120 (17.8%) 40 (5.9%) 143 (21.2%) 130 (19.3%) -------
Median Age, years (SD)

- Age Range, years
66 (9.44)
31-90+

65 (9.5)
41-87

68 (8.6)
44-89

67 (8.4)
56-89

66 (10.2)
31-85

65 (9.9)
18-85

P=0.4318
(Wilcoxon)

Male/Female, N cases
- (% Male/% Female)

328/346
(48.7%/51.

3%)

114/127
(47.3%/52.

7%)

61/59
(50.8%/49.

2%)

20/20
(50.0%/50.

0%)

74/69
(51.8%/48.

3%)

59/71
(45.4%/54.

6%)

P=0.8200
(Chi-

square)
Metastatic/Primary, N 
cases

- (% Metastatic/% 
Primary)

461/213
(68.4%/31.

6%)

174/67
(72.2%/27.

8%)

88/32
(73.3%/26.

7%)

30/10
(75.0%/25.

0%)

71/72
(49.7%/50.

3%)

98/232
(75.4%/24.

6%)

P=4.99e-6
(Chi-

square)

*

**
**

****
****

****
A

B

WTS_ASCL1
WTS_NEUROD1
WTS_POU2F3
WTS_YAP1

TROP2 TACSTD2
ECM protein 0.8171
Cytoskeletal marker 0.802
Cell-surface protein 0.7825
ECM protein 0.7623
ECM protein 0.743
ECM protein 0.7412
Transcription factor 0.74
ECM protein 0.7293
Cytoskeletal marker 0.7156
Cell-surface protein 0.6792
Cytoskeletal marker 0.6322
Transcription factor 0.5906
Transcription factor 0.5303
Cell-surface protein 0.5102
Transcription factor 0.5089
ECM protein 0.4291
Transcription factor 0.4092
Cell-surface protein 0.4059
Cytoskeletal marker 0.4054
Transcription factor 0.3982
Transcription factor 0.392
Transcription factor 0.3492
Cell-surface protein 0.3028
ECM protein 0.2991
Cytoskeletal marker 0.2848
Cytoskeletal marker 0.282
Cytoskeletal marker 0.2747
Transcription factor 0.269
Cytoskeletal marker 0.2429
Cytoskeletal marker 0.2184
Cytoskeletal marker 0.2184
Cell-surface protein 0.2011
Cytoskeletal marker 0.192
Cytoskeletal marker 0.186
Cytoskeletal marker 0.163
Cytoskeletal marker 0.158
Cytoskeletal marker 0.1467
Cytoskeletal marker 0.1426
Cytoskeletal marker 0.14
Cytoskeletal marker 0.138
Cytoskeletal marker 0.1205
Cytoskeletal marker 0.1186
Cytoskeletal marker 0.112
Cytoskeletal marker 0.1063
Transcription factor 0.0873
Cytoskeletal marker 0.0617
Cytoskeletal marker 0.0585
Cytoskeletal marker 0.0525
Cytoskeletal marker 0.0488
Cytoskeletal marker 0.0284
Cytoskeletal marker 0.0243
Cytoskeletal marker 0.0185
Cytoskeletal marker 0.0104
Cytoskeletal marker 0.0099
Cytoskeletal marker -0.0053
Cytoskeletal marker -0.0089
Cytoskeletal marker -0.0198
Cytoskeletal marker -0.0236
Cytoskeletal marker -0.0253
Cytoskeletal marker -0.0388
Cytoskeletal marker -0.0423
Cytoskeletal marker -0.0455
Cytoskeletal marker -0.0492

Lineage-defining 
transcription 

factors

TROP2-interacting 
and regulatory 

genes

YAP1 
Spearman ρ

Surfaceome
gene

SCLC Lineage-defining transcription factors
YAP1 ASCL1 NEUROD1 POU2F3

Spearm
an ρ P-value

Spearm
an ρ P-value

Spearm
an ρ P-value

Spearm
an ρ P-value

SSTR2 0.108
4.99E-

03 -0.1091
4.57E-

03 0.742
8.18E-

119 0.1187
2.03E-

03

Surfaceome
gene 

SCLC Lineage-defining transcription factors
YAP1 ASCL1 NEUROD1 POU2F3

Spearm
an ρ P-value

Spearm
an ρ P-value

Spearm
an ρ P-value

Spearm
an ρ P-value

TMPRSS13 0.2397
2.89E-

10 -0.0823
3.27E-

02 -0.0165
6.68E-

01 0.5699
2.64E-

59

Surfaceome
gene 

SCLC Lineage-defining transcription factors
YAP1 ASCL1 NEUROD1 POU2F3

Spearm
an ρ P-value

Spearm
an ρ P-value

Spearm
an ρ P-value

Spearm
an ρ P-value

CYBRD1 0.8559
1.18E-

194 -0.0765
4.72E-

02 0.0591
1.25E-

01 0.0853
2.69E-

02

Surfaceome
gene

SCLC Lineage-defining transcription factors
YAP1 ASCL1 NEUROD1 POU2F3

Spearm
an ρ P-value

Spearm
an ρ P-value

Spearm
an ρ P-value

Spearm
an ρ P-value

SCN3A 0.0555
1.50E-

01 0.7033
1.08E-

101 -0.0731
5.78E-

02 -0.1503
9.00E-

05

A B

CT Antigen

SCLC Lineage-defining transcription factors
YAP1 ASCL1 NEUROD1 POU2F3

Spearm
an ρ P-value

Spearm
an ρ P-value

Spearm
an ρ P-value

Spearm
an ρ P-value

CTAGE5 0.5521
4.95E-

55 0.1508
8.50E-

05 0.0697
7.04E-

02 0.1107
3.99E-

03

CT Antigen

SCLC Lineage-defining transcription factors
YAP1 ASCL1 NEUROD1 POU2F3

Spearm
an ρ P-value

Spearm
an ρ P-value

Spearm
an ρ P-value

Spearm
an ρ P-value

NOL4 0.019
6.22E-

01 0.574
2.46E-

60 0.0737
5.57E-

02 -0.0605
1.17E-

01

CT Antigen

SCLC Lineage-defining transcription factors
YAP1 ASCL1 NEUROD1 POU2F3

Spearm
an ρ P-value

Spearm
an ρ P-value

Spearm
an ρ P-value

Spearm
an ρ P-value

TMEFF1 0.0809
3.58E-

02 0.2571
1.24E-

11 0.3601
4.53E-

22 0.022
5.68E-

01

CT Antigen

SCLC Lineage-defining transcription factors
YAP1 ASCL1 NEUROD1 POU2F3

Spearm
an ρ P-value

Spearm
an ρ P-value

Spearm
an ρ P-value

Spearm
an ρ P-value

LY6K 0.1126
3.42E-

03 -0.1873
9.77E-

07 0.3014
1.28E-

15 0.4778
9.80E-

40
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