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Background

Clinical-Stage Drug-Linker Payload Systems

In Vitro ICD Potential of Clinical ADC Payloads
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• Vedotin ADCs incorporate the microtubule disrupting agent 
monomethyl auristatin E (MMAE) via a cleavable peptide linker that 
has been validated by the clinical success of ADCETRIS, PADCEV 
and Tivdak.

• MMAE exerts its cytotoxic effects via microtubule disruption and 
induction of ER stress, leading to apoptotic cell death. In addition, 
MMAE elicits immune modulation by inducing immunogenic cell 
death (ICD) and subsequent immune changes in the tumor 
microenvironment [1-4].

• This immune modulation may position vedotin ADCs to uniquely 
combine with checkpoint inhibitors, a benefit seen clinically with 
meaningful responses observed when vedotin ADCs are 
administered with anti-PD1 agents [5,6].

• Other clinical-stage and approved ADCs incorporate payloads that 
also cause microtubule disruption (DM1, DM4) or DNA damage 
through topoisomerase I inhibition (Dxd).

• While ADCs with different payloads produce clinical benefit, their 
long-term impact on survival and combination anti-tumor activity 
with anti-PD(L)1 agents may differ based on their ability to elicit 
immune modulation.

• In this study we investigated how DM1, DM4, and Dxd compare to 
MMAE in their ability to drive immune changes in the TME.

ADC Name Abbreviation Target 
Antigen

Payload 
Class

Average 
drug load

Disease 
Indication

Clinical 
Stage

Brentuximab vedotin 
(SGN-35) BV CD30 

MMAE
(Auristatin) 4

Hodgkin’s 
Lymphoma

FDA 
Approved

Enfortumab vedotin 
(ASG22ME) EV Nectin-4 Urothelial

Tisotumab vedotin 
(TF-011-MMAE) TV Tissue Factor Cervical

Trastuzumab emtansine 
(T-DM1) T-DM1 HER2 DM1

(Maytansine) 4 Breast

Mirvetuximab 
soravtansine 
(IMGN-853)

M-DM4 FRa DM4
(Maytansine) 4 Ovarian

Trastuzumab deruxtecan 
(DS-8201) T-Dxd HER2 Dxd

(Camptothecin) 8 Breast
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In Vivo Immunomodulatory Changes of Clinical 
ADC Payloads

Vedotin ADC-induced Immunogenic Cell Death
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MMAE elicits robust hallmarks of ICD

Figure 9. MMAE and Dxd elicit superior 
recruitment of macrophages to the TME. 
Immunohistochemical staining revealed an 
increase in F4/80+ macrophages in both 
the tumor nest and stroma after treatment 
with ADC-vcMMAE & ADC-Dxd.

Figure 3. Preclinical in vivo model to evaluate immunomodulatory changes.
(A) MDA-MB-468 tumor-bearing NSG mice (N=6) were treated with a single dose of 
unconjugated antibody (mAb) or ADCs with MMAE, DM1, DM4, or Dxd payloads. 
Tumors were harvested 7 days post-treatment and processed for RNAseq and 
immunohistochemistry (IHC). (B) Mice were treated with doses of ADC that drove 
similar anti-tumor activity. (C) Global principal component analysis (PCA) of 200 
random human genes reveals ADC-Dxd clusters away from the microtubule-
disrupting payloads MMAE, DM1, and DM4.

MMAE elicits immunomodulatory changes to 
murine immune TME in vivo

mAb ADC-vcMMAE ADC-DM1 ADC-DM4 ADC-Dxd

MMAE elicits unique murine immune gene signatures
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ER Stress Pathway Signaling

Figure 1. (A) Graphic of ER stress signaling and Simple Western (Wes™ Protein 
Simple) evaluation of phospho-JNK in MIA PaCa-2 tumor cells treated with 1 µg/mL
ADCs for 48 hr. (B) Evaluation of ATP and HMGB1 release from MIA PaCa-2 cells 
treated with ADCs for 72 hr.

A B

• Altogether, these data demonstrate that treatment with vedotin
(MMAE) ADCs results in robust immunomodulatory changes, both in 
the tumor cells themselves as well as immune cells within the TME, 
that are distinct from other clinical ADC payloads.
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Conclusions 

Figure 2. Electron Microscopy (EM) images of bovine brain tubulin incubated with 
12% DMSO, 1 mM GTP, and 36 µM drug in 1xBRB80 buffer for 1 hr at 37°C. MMAE 
forces a distinct conformation compared to DM1 and DM4.

MMAE disrupts tubulin distinctly from DM1/DM4
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Figure 5. MMAE induces superior upregulation of IFN response genes 
compared to DM4 and Dxd. Human transcripts encoding IFN response genes in 
tumor cells were increased following treatment with ADC-vcMMAE, but decreased or 
unchanged following treatment with ADC-DM4 and ADC-Dxd.

MMAE elicits distinct changes to interferon response, 
cytokine, and MHC class I antigen presentation genes

MMAE elicits unique immunomodulatory 
changes to human tumor cells in vivo

Figure 6. MMAE induces superior upregulation of cytokines compared to DM1 
and Dxd. Human transcripts encoding cytokines in tumor cells were increased 
following treatment with ADC-vcMMAE & ADC-DM4, but not ADC-DM1 or ADC-Dxd.

Figure 7. MMAE induces superior upregulation of antigen presentation genes 
compared to DM1 and Dxd. Human transcripts encoding the antigen processing and 
presentation genes B2M and TAP1 in tumor cells were increased following treatment 
with ADC-vcMMAE but unchanged following treatment with ADC-DM1, DM4, or Dxd.
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MMAE increases PDL1 expression on tumor cells

Figure 8. MMAE and DM4 elicit upregulation 
of PD-L1 expression on human tumor cells. 
Immunohistochemical staining revealed an 
increase in PD-L1+ cells in the tumor nest after 
treatment with ADC-vcMMAE and ADC-DM4.
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Figure 4. Gene ontology analysis 
reveals distinct immune changes 
in response to MMAE. Human gene 
ontology enrichment analysis 
revealed an upregulation of immune-
related biological processes following 
ADC-vcMMAE treatment. 

Figure 10. MMAE, but not DM1, DM4, or Dxd, elicits upregulation of murine 
immune-related gene signatures in the TME. Gene signature enrichment analysis 
(GSEA) revealed an increase in the hallmark gene signatures “allograft rejection” and 
“inflammatory response” following treatment with ADC-vcMMAE.

adjusted p-value
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