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The importance of preclinical models and value of 
trial-clinical samples in translational research
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Take home message
the map of TR resembles the map of the human central metabolic pathways
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Translational research is a broad concept

Created with BioRender.com

Basic biomedical science
aims to understand the processes

underlying
physiological functions and dysfunctions

Translational science
has its historical roots

in medical practice and is driven
by clinical observations and needs
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The map of the translational
processes for drug development

Common misconceptions:

• Translation of basic findings is straightforward

• Translation is an unidirectional process

• Once an investional medicine gets into
humans for the first time, then approval is 

almost sure

• Regulatory approval is the end of the
translation process

From Austin C, Nat Rev Drug Discovery, 2021
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• Clinical need
• Cancer in pregnancy
• Lack of treatment options

• Focus, and keep the focus since a long term project only will deliver solid
data

• Rare cancers
• Resistance
• Uterine sarcomas
• Cancer and pregnancy
• Vulvar cancer

• Competitors?
• Including internally
• Search for alternative and complementary research area’s
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My inspiration and some general thoughts





The KUL PDX Platform (TRACE)

Develop PDX models of different tumor types

Accelerate drug discovery in oncology by:

• Preclinical drug screening and biomarker analysis

• Co-clinical trial approach

• Personalized medicine strategy





1. Inspiration and plan of action
2. Importance of reliable preclinical models

- Serine metabolism: a novel biomarker and tool for P-res OC?

3.   Biomarker development
- PI3K/mTOR pathway inhibition in uLMS

4. Value of clinical samples originating from clinical trials
- PAOLA-1 trial: academically laboratory-developed HRD test

Table of contents

12



13



The high attrition rate in oncology
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Pre-Clinical Phase Clinical Phase

Experimental data Clinical  data

TCGA et al: Descriptive data

Mind the gap!
The need of reliable patient-derived models

RELIABLE PRECLINICAL 
MODELS



Towards better models: 
patient-derived xenograft models - PDXs

Byrne AT et al, Nature Reviews Cancer 2017

Established by implanting freshly-isolated 
tumor fragments into 

immunocompromised mice

Allow for progressive growth and 
amplification of cancer tissue for in 

vivo testing

Retain histological, genetic and 
biological features of the original 

tumor in the patient



Towards precision medicine in oncology?

 Robust and reliable preclinical models

 Rationally designed clinical trials
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A molecularly annotated platform of patient-derived xenografts (“xenopatients”) identifies 
HER2 as an effective therapeutic target in cetuximab-resistant colorectal cancer

Andrea Bertotti et al. Cancer Discovery 2011



Dual-targeted therapy with trastuzumab and lapatinib in treatment-refractory, 
KRAS codon 12/13 wild-type, HER2-positive metastatic colorectal cancer 
(HERACLES): a proof-of-concept, multicentre, open-label, phase 2 trial

Sartore-Bianchi et al., Lancet Oncol 2016

The combination of trastuzumab and lapatinib is active and well tolerated in treatment-refractory 
patients with HER2-positive metastatic colorectal cancer.



Endometrial cancer PDXs @ TRACE

Mesonefric Serous Endometrioid
Model ID

Classification
Histology FIGO Grade TCGA

EMC001 endometrioid Primary IV 2 MSI

EMC003 endometrioid 
Recurrence (vagina)

n/a 3 MSS

EMC015 endometrioid Primary III 1 MSS
EMC016 endometrioid Primary I 2 MSI
EMC032 endometrioid Primary I 1 POLE

EMC034 endometrioid Recurrence (vagina) n/a 2 MSI

EMC046 endometrioid Primary III 3 MSI
EMC007 mesonephric Recurrence (vagina) n/a 3 n/a
EMC024 mesonephric Metastasis (pelvis) n/a 3 n/a
EMC008 serous Primary III 3 n/a
EMC053 serous Primary III 3 n/a

EMC042
mixed endometrioid/clear 
cell Primary

III 3 MSI

EMC047
undifferentiated

Recurrence (abdomen)
III 3 n/a

EMC011 carcinosarcoma Primary Ia 3 n/a
EMC054 carcinosarcoma Primary Ib 3 n/a



Patient-derived Organoids - PDOs
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PATIENT-DERIVED TUMOR EXPLANTS (PDEs)

PDEs preclinical models

Live fragments/slices of fresh, surgically resected tumors cultured ex-vivo under defined conditions (matrix, serum)

Allow for drug testing in mini-tumors that remain intact and mantain tumor-stroma interaction for at least 72h

Predict clinical response in patients (chemo-, targeted- and immuno-therapies)

• 1 mm3 fragments or 150-250μM slices

• FBS or autologous serum 

• Defined synthetic extracellular matrix/sponge
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1st line 
carboplatinum

SENSITIVE RELAPSE

2nd/3rd line 
carboplatinum

RESISTANT

PFI ≤ 6 mo

RESISTANT

REFRACTORY

Epithelial ovarian cancer – patients’ journey
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NO ACTIONABLE RECURRENT POINT MUTATIONS!

NO BIOMARKERS!

26



27

pre-chemo post-chemo

Cohort Sample 
type NACT n

PHGDH 
change at 
recurrence

n 
(PHGDH 
change)
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Patients with stronger 
decrease in PHGDH levels at 
relapse have worse prognosis 

Diagnosis Late Relapse
Platinum resistant

Ben Davidson, University of Oslo

Chemonaive
HGSC patient

A subset of relapsed ovarian cancers decrease serine synthesis after platinum exposure:
the Oslo cohort
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A subset of relapsed ovarian cancers decrease serine synthesis after platinum exposure:
the NKI cohort

Cohort Sample 
type NACT n

PHGDH 
change at 
recurrence

n 
(PHGDH 
change)

Dutch Tumor
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PHGDH decrease
      (n=11)

PHGDH increase
     (n=12)

Log-rank p=0.069
*Wilcoxon p=0.042
HR = 0.401

Median survival
PHGDH decrease: 38.00 months
PHGDH increase: 55.50 months

RecurrencePrimary

Late Relapse
Platinum resistant

Early Relapse
Platinum sensitivePDS/NACT

Diagnosis/
Debulking 

HGSC patient

PDS/NACT



Tumor ID Subtype Grading Patient therapy
response

OVC001 Serous Grade 3 Acquired resistance

OVC002 Serous Grade 3 Acquired resistance

OVC003 Serous Grade 3

OVC004 Serous Grade 3

OVC005 Serous Grade 3 Resistant

OVC007 Serous Grade 3

OVC015 Serous Grade 3 Refractory

OVC020 Serous Grade 3 Sensitive

OVC025 Serous Grade 3

OVC034 Serous Grade 3 Relapse OVC020 sensitive

OVC012 Endometrioid Grade 1

OVC028 Endometrioid Grade 3

OVC031 Mesonephric Grade 3

OVC022 Neuroectodermal Grade 3
29
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Resistant cells sustain NAD+ recycling 

Resistant cells downregulate serine 
biosynthesis as part of metabolic rewiring
towards a NAD+ generating phenotype…
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NAD+ consumption
(PARPs, sirtuins, CD38) 

NAD+ regeneration
(oxidative reactions)

Are resistant cells consuming more NAD+ through PARPs?



Can platinum combined with PARP inhibitors be used
to overcome platinum resistance?

 PDX-derived organoid models
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After 7 years…….
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Biomarkers in Oncology: the opportunity

From Wong CH et al, Biostatistics 2019

Prognostic - Predict survival

Pharmacodynamics - Assess drug safety and evaluate target engagement

Predictive - Identify patients more likely to benefit from a treatment

Surrogate - Predict outcome given the response to therapy

Monitoring  - Monitor disease progression or therapeutic efficacy



Uterine leiomyosarcoma (uLMS)

• Smooth muscle tumor of the uterus
• Incidence rate of 0.4-0.9/100 000 women
• High inter- and intratumoral

heterogeneity
• Propensity for early hematological 

dissemination
• 5-year overall survival 57% stage I to 16% 

stage IV
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No peritoneal metastasis Tumoral resection without any 
organ resection 

Secondary debulking: peroperative findings



• Only 9 ongoing clinical 
trials on uterine 
leiomyosarcomas

• To put in perspective: 
3,509 ongoing clinical 
trials on breast cancer

Clinical trials uLMS
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Available uLMS PDX models
Model Tumor used for 

implantation
Stage at 
diagnosis

Age at 
diagnosis

Previous treatment Treatment after 
surgery

PFS (months) OS
(months)

EMC036 Primary uterine tumor Ib 55 none unknown 3,5 5

EMC050 Primary uterine tumor IV 59 Tamoxifen and 
radiotherapy for other 
cancers

unknown 0a 3

EMC041 Primary lung metastasis IVb 61 none Response to 
chemotherapy but 
progression 
pancreatic cancer

0a 13b

EMC029 Abdominal recurrence Ib 58 none Response to 
radiotherapy

23 >58

EMC031 Abdominal recurrence / 62 No response to 
doxorubicin

none 15 30
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Model Response to
BEZ235

p-S6S240 mean score 
placebo-treated tumors

p-S6S240 status
placebo-treated tumors

EMC036 Decrease in tumor volume 7,8 positive
EMC050 Decrease in tumor growth 7,7 positive
EMC041 Decrease in tumor volume 7,0 positive
EMC029 Stable tumor volume 6,3 positive
EMC031 No response 5,1 negative

Dual PI3K/mTOR inhibition is effective in p-S6-positive LMS PDX models 

• Treatment of uLMS PDX models with 
PI3K/mTOR inhibitors

• Responding models are phospho-S6s240

positive, non-responding models phospho-
S6s240 negative

• Phospho-S6s240 as a biomarker for response 
to PI3K/mTOR inhibitors
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• Dactolisib (BEZ235) discontinued by Novartis due to toxicity in clinical 
trials

• Alternatives with better toxicity profiles:
• Sapanisertib: mTORC1/2 inhibitor
• Alpelisib: PI3Kα inhibitor

44

Alternative inhibitors
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Pro-inflammatory transcriptional profile after PI3K/mTOR inhibition

(pS6low)(pS6high)(pS6high)
Bulk R

N
A seq

PI3Kα inhibitor 
(Alpelisib)

+
mTORC1/2 inhibitor 

(Sapanisertib)
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Humanized uLMS PDX models
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Exploiting humanized PDX models to study 
the TME
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• Prospective collection
• Cohort with common clinical criteria, cfr inclusion criteria
• Same/Similar/known cancer treatment
• Standardisation re sampling, collection, storage
• Complete baseline clinical data
• Complete follow up data
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Advantages of biopsies derived from clinical
trial



FFPE
biopsy collection

diagnosis/debulking 



Good biomarkers need to be easily measurable in biological fluids/clinical samples
But if the sample size is too small  it will increase testfailure rates

Myriad MyChoice tissue 
requirements:
- Tumor > 5x5mm, and
- ≥ 20% tumor cellularity

FoundationOne CDx:
- Minimum 25mm2 surface 

area of tumor cells, and
- ≥ 20% tumor cellularity

Importance of sufficient tumor tissue collection

Sample/test failures



ENGOT-Gineco HRD initiative shared FFPE samples 
from PAOLA-1 for translational research *

Goal:  to identify a new, reliable and feasible academic HRD test
Method:  

All samples were first tested with Myriad myChoice in the scope of the 
PAOLA-1/ENGOT-ov25 trial.

Remaining FFPE-derived DNA of 468 samples was shared with 6 
European academic centers.

* Pujade-Lauraine E, ESGO 2021

Leuven HRD testing in correlation with PFS in PAOLA-1 trial vs 
Myriad myChoice PLUS status (“Myriad test”)



Leuven HRD test
Academic laboratory-developed HRD test

• Development on biobank ovarian cancer samples
• Based in components: LOH + TAI + LST 
• Capture-based probe design for targeted sequencing developed at 

University Leuven
• HRD genome-wide SNP panel at 40-100x coverage
• HRR gene panel incl coding exons for BRCA1, BRCA2, RAD51C, 

RAD51D, BRIP1, BARD1, PALB2, BLM and  TP53 at 300-400x 
coverage 

• Paired-end sequencing: Novaseq 2x150

Results on PAOLA-1 samples ENGOT HRD initiative1

• Leuven HRD test showed a similar impact of olaparib on  PFS as 
Myriad myChoice PLUS test 

• Subgroup analysis confirmed the PFS benefit with olaparib:
• In all Leuven HRD positive tumors
• In all Leuven HRD positive BRCAwt tumors

Leuven HRD status versus PFS in PAOLA-1 (n=468)

HRD = Homologous Recombination Deficient = HRD status positive (all, including BRCAm) 
HRP = Homologous Recombination Proficient = HRD status negative (BRCAwt/unknown)
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Myriad myChoice HRD status versus PFS in PAOLA-1 (n=468)
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Presented by Loverix Liselore et al. at ESGO Berlin 2022
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Take home message
the map of TR resembles the map of the human central metabolic pathways

Focus
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