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Supplementary Materials and Methods: Preparation of allogeneic tumor lysate 

Mesothelioma tumor cell line establishment. 

For the production of allogeneic tumor lysate, tumor cell lines were established from 

pleural effusion cells isolated from different patients with pathologically proven 

mesothelioma. After signing informed consent, patient pleural effusion was collected under 

sterile conditions and transported to the cleanroom facility immediately. Pleural fluid was 

centrifuged (400xg, 15 min, RT) and cells were isolated and cultured in RPMI 1640 + 

Glutamax (Lonza CAT BE12-702F) supplemented with 10% (v/v) centrifuged pleural effusion 

supernatant. During the first days of the culture, cells were washed every day to remove 

non-adherent cells. When culture flasks reached >80% confluency cells were harvested with 

TrypLe Select (Gibco CAT 12563) and part of the cells were reseeded in new T175 culture 

flasks. In this way, after several passages, six long-term mesothelioma tumor cell lines were 

established and patented (Patent ID: P6038325NL).  

Production of allogeneic tumor cell lysate 

For the production of allogeneic tumor lysate, five of these tumor cell lines were 

selected based on the diversity in patient (age, sex), clinical (survival, response to therapy) 

and cellular characteristics of the cell lines (morphology, growth rate). Furthermore, the cell 

lines met the following criteria: 1) negative results for sterility, mycoplasma and adventitious 

viruses (Hepatitis B virus [HBV], Hepatitis C virus [HCV], human immunodeficiency virus [HIV 

type I & II], human T cell lymphotropic virus [HTLV type I&II], and Treponema pallidum 

[syphilis]), 2) diversity of the cell lines in patient-, clinical- and cellular-characteristics (age 

and sex of the donor, medical history, treatment response, progression-free survival, overall 

survival, and histological subtype) and 3) guarantee for long term culture. For the production 

of the lysate, tumor cell lines were cultured in RPMI 1640 + Glutamax (Lonza CAT BE12-702F) 

supplemented with 2% Normal Human Serum (NHS, Sanquin), upscaled and batches of 

tumor cells (serial subcultures) were frozen at <-70°C during every harvest procedure (50 

million cells/ml). After compliance with the QC assays performed on these serial subcultures 

(namely Sterility assays [Negative], STR profiling analysis [no difference in short tandem 

repeats throughout the culture] and volume determination [less than 10% deviation from 

the theoretical value]), these were pooled per cell line to form five intermediate products. 

After compliance with the QC assay (Sterility [Negative]), these were pooled to form one 



large master batch. The large master batch was freeze thawed for 5 cycles and gamma 

irradiated with 100 Gy to establish the tumor cell lysate. To ensure complete cell lysis QC 

assays were performed: 1) Colony formation during cell culture (1 ml of tumor cell lysate 

was placed into culture for 14 days, no colony formation was detected) and 2) Flow 

cytometric cell analysis using DCFDA for alive cells and DAPI for dead cells (no alive cells 

were detected). After compliance of these QC assays, the tumor lysate was aliquoted into 

cryovials each containing 1,05 ml (52,5 million tumor cell equivalents [TCE]/1,05 ml). 
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Supplementary Figure S1. CD8 T cells from DC immunotherapy treated mice show tumor cell killing capacity. 
A) AC29 tumor cell growth co-cultured with magnetic activated cell sorted (MACS) splenic CD8 T cells of DC 
immunotherapy treated and untreated mice. Cells were grown and confluency was measured by an IncuCyte® 
cell count proliferation assay B) Caspase staining (green) at start and at end (60 hours) of co-culture visualized 
with fluorescence microscopy in an IncuCyte® apoptosis assay.  

  



 
 

Supplementary Figure S2. Progression free survival of patients in the first-in-human clinical study. 
Progression free survival (PFS, defined as time from registration until progression or death, whichever came 
first) of all nine patients included in the first-in-human trial. 
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Supplementary Figure S3: Pre- and post-vaccination computed tomography (CT) scans of patient 5 at two 

different heights.  

CT scans with contrast illustrating ongoing response of patient 5, as in figure 3, at two different heights (upper 

panels and lower panels). Tumor mass is indicated with pink arrows. This patient was treatment naïve and 

received 5 doses of 25 million DCs. Pretreatment tumor burden decreased with 70% after the third vaccination 

(six weeks after start of treatment) and continued to decrease. 

 
 
  



Supplementary table S1: specification of all observed grade 1 and 2 respiratory, gastrointestinal and lab 
abnormalities 

N=9 Grade 1 (N) Grade 2 (N) 

Respiratory (n=6) Cough (4) 
Dyspnea (3) 

 

Lab abnormalities 
(n=8) 

Anemia (5) 
Aspartate aminotransferase increase (3) 
CPK increase (2) 
Blood bilirubin increase (2) 
Alanine aminotransferase increase (1) 
Alkaline phosphatase increase (1) 
ANA titer increase (1) 
LDH increase (1) 
Creatinine increase (1) 
Hypernatremia (1) 
Eosinophil increase (1) 

Alanine aminotransferase increase (1) 
White blood cell count decrease (1) 

Gastrointestinal 
(n=1) 

Diarrhea (1)  

 

Supplementary table S2: additional treatment after progression 

Patient Follow up treatment Best Response 

MCV001 none  
MCV002 cisplatin - pemetrexed SD 

MCV003 dendritic cell booster PD 

MCV004 pembrolizumab not yet evaluated 

MCV005 none  
MCV006 nivolumab SD 

MCV007 cisplatin - pemetrexed PR 

MCV008 nivolumab PR 

MCV009 nivolumab PR 
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