
Poster Print Size:
This poster template is 18” high by 36” 
wide . It can be used to print any poster 
with a 1:2 aspect ratio including 30x60, 
36x72, 42x84, and 48x96. 

Placeholders:
The various elements included in this 
poster are ones we often see in 
medical, research, and scientific 
posters. Feel free to edit, move,  add, 
and delete items, or change the layout 
to suit your needs. Always check with 
your conference organizer for specific 
requirements.

Image Quality:
You can place digital photos or logo art 
in your poster file by selecting the 
Insert, Picture command, or by using 
standard copy & paste. For best results, 
all graphic elements should be at least 
150-200 pixels per inch in their final 
printed size. For instance, a 1600 x 1200 
pixel photo will usually look fine up to 
8“-10” wide on your printed poster.

To preview the print quality of images, 
select a magnification of 100% when 
previewing your poster. This will give 
you a good idea of what it will look like 
in print. If you are laying out a large 
poster and using half-scale dimensions, 
be sure to preview your graphics at 
200% to see them at their final printed 
size.

Please note that graphics from websites 
(such as the logo on your hospital's or 
university's home page) will only be 
72dpi and not suitable for printing.

[This sidebar area does not print.]

https://www.genigraphics.com/fileprephttps://www.genigraphics.com/fileprep

Need More Tips?
https://www.genigraphics.com/fileprep

Change Color Theme:
This template is designed to use the 
built-in color themes in the newer 
versions of PowerPoint.

To change the color theme, select the 
Design tab, then select the Colors 
drop-down list.

The default color theme for this 
template is “Office”, so you can always 
return to that after trying some of the 
alternatives.

Printing Your Poster:
Once your poster file is ready, visit 
www.genigraphics.com to order a 
high-quality, affordable poster print. 
Every order receives a free design 
review and we can deliver as fast as 
next business day within the US and 
Canada. 

Genigraphics® has been producing 
output from PowerPoint® longer than 
anyone in the industry; dating back to 
when we helped Microsoft® design 
the PowerPoint® software. 

US and Canada:  1-800-790-4001
Email: info@genigraphics.com

[This sidebar area does not print.]

Figure 1: Distinct TOP2A+ HER2 + cell epithelial subpopulation present 
prior to T-DXd treatment in all scRNA-seq HER2 + patient samples.
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Acquired resistance to trastuzumab deruxtecan (T-DXd) limits its efficacy in 
HER2 positive(HER2+) breast cancer and the underlying mechanisms driving 
this resistance are not fully understood. We performed whole transcriptome 
analysis of resistant cell lines (TDXd-R SUM190 and TDXd-R HCC1954) and 
revealed activation of DNA-repair and E2F signaling with high topoisomerase 
Ⅱ alpha (TOP2A) expression. With single-cell RNA-seq datasets, we found
distinct TOP2A+ HER2+ cell cluster present at baseline in all examined HER2+ 
cell lines and patient tumors prior to T-DXd exposure, indicating a potential 
innate resistance. This cluster was also characterized with high E2F activity. 
Drug screening and validation identified LUCANTHONE and CDK2 inhibitor as 
effective synergetic-drugs in reducing T-DXd resistance. It suggests that 
resistance is related to TOP2A+ HER2+ cells, which can be therapeutically 
targeted to improve the treatment response.

Abstract Figure 2: Distinct TOP2A+ HER2 + subpopulation present in scRNA-seq HER2 

positive breast cancer cell lines.

Table1 : DEGs of TOP2A+ HER2 + cells 
Figure 3 : Enrichment scores of DNA repair pathway in TOP2A+ HER2 + cells.

Figure 4. Increased TOP2A, TFDP1/E2FTF activities in resistant cell line (orange)

Introduction

 
 

*Resistant cell lines : SUM190-TDXd-R, HCC1954-TDXd-R
*Single cell RNA sequencing datasets (scRNA-seq) 4,5,6

Methods and Materials

1. Pre-existing heterogeneity appears in scRNA-seq datasets of HER2 positive 
breast cancer, even prior to T-DXd exposure. 
2. DEG and GRN analysis revealed the TOP2A-high / E2F-active state in HER2 + 

breast cancer which can defines a resistant subpopulation. 
3. Enrichment analysis and GRN analysis identified Lucanthone and CDK2 
inhibitors as promising agents capable of sensitizing resistant cells. 
4. These insights support the rationale for combination strategies to prevent 
resistance emergence in HER2 +  breast cancer with T-DXd.

Discussion

Our findings suggest that resistance to T-DXd in HER2 positive breast cancer 
can be associated with selection/enrichment of a pre-existing cancer cell 
subpopulation, defined by high TOP2A expression and elevated E2F-associated 
regulon activity. This TOP2A-high/E2F-high signature may serve as a biomarker 
for innate resistance. Furthermore, these data support T-DXd in combination 
with agents, such as Lucanthone and CDK2 inhibitors to overcome T-DXd 
resistance. Further functional validation and clinical translation are warranted.
 

Conclusions

Tumor cell heterogeneity : 
Emerging evidence suggests that T-Dxd resistance may arise from pre-
existing tumor cell heterogeneity1. 

Topoisomerase Ⅱ alpha (TOP2A) :
 a key enzyme in DNA topology and replication, is associated with poor 
prognosis and treatment resistance2,3.

This presentation is the intellectual property of the author/presenter. Contact them at hseeun@wittgenbio.com for permission to reprint and/or distribute.

Results

Gene Avg_log2FC P_val_adj

TOP2A 6.1148 0.0000

CDK1 6.7625 4.026e-09

UBE2C 6.7509 0.0000

TFDP1 1.1717 1.839e-32

Figure 5: High TOP2A and E2F/TFDP1 regulon activity and potential synergistic 
therapeutic agents, including LUCANTHONE and CDK2 inhibitor.

Figure 6. Cell viability of combination therapy with T-DXd and potential agents 
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