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Why we need pre-clinical platforms in oncology?

Time

FDA approvalDrug development Clinical testing
8 yrs10.1 months6.7 yrs



Weill Cornell pre-clinical discovery platforms and PATh Core
Genetically engineered mice (GEM) Patient Derived Tumor Xenografts (PDTX)Zebra Fish Transgenes

Micro-organoids

WCMC -Cornell Ithaca 

Cell cultures

Drug discovery-Immuno-therapies-vaccines



5

Solid

B-ALL

T-ALL

AML

MCL

DLBCL

T-cell

57

23

20
648

97

19
ALCL; 19

PDX-Dlines; 6

AITL; 28
PTCL-NOS; 19

MF; 12

NK; 3

MEITL; 3
ATLL; 3

gd-PTCL; 1

HSPTCL; 1

T-PLL; 2

T/NK-CL PDM LIBRARY, N=97

Total=270 PDX-derived 
Cell lines

T/NK-CL PDTX LIBRARY, AND DERIVATIES

PDX and The Pre-clinical Models

WCM PDX LIBRARY

PDX-Dlines;9



PDX closely mimic primary tumors but.......



Molecular and functional platforms to characterize and stratify PDTX
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Phenotypic and molecular characterization of PTCL PDTX 
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Transcriptomic profiles of PTCL PDTX mimic primary lesions 
and identify novel genomic aberrations 
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Figure 8: Principal Component Analysis (PCA) after correction for unwanted di�erences between primary
and xenograft samples. Surrogate variable analysis was performed via the svaseq function in the R package
sva; 16 covariates were identified and corrected for prior to PCA analysis. The PCA plot is colored by TCL
subtype and the shape represents source (primary or xenograft).
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Figure10:HeatmapofSVAadjusted,log2countspermillion(CPM)valuesfortop1000genesdi�erentially
expressedbetweenanyofthesubtypes.Di�erentialexpressionanalysiswasperformedusinglimma-voom’s
ANOVA-likeF-test(FDR<0.01;logFC>2).Expressionacrosseachgene(orrow)havebeenscaledsothat
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Di�erentialgeneexpressionanalysiswasthenperformedforallpairwisecomparisonsusinglimma.The
followinggenesweredetectedasdi�erentiallyexpressed(padj<0.01).
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Figure 10: Heatmap of SVA adjusted, log2 counts per million (CPM) values for top 1000 genes di�erentially
expressed between any of the subtypes. Di�erential expression analysis was performed using limma-voom’s
ANOVA-like F-test (FDR<0.01; logFC > 2). Expression across each gene (or row) have been scaled so that
mean expression is zero and standard deviation is one. Samples with relatively high expression of a given
gene are colored red and samples with relatively low expression are colored gray. Lighter shades and white
represent genes with intermediate expression levels. Samples and genes have been reordered by hierarchical
clustering. A dendrogram is shown for the sample clustering.

Di�erential gene expression analysis was then performed for all pairwise comparisons using limma. The
following genes were detected as di�erentially expressed (padj < 0.01).
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PDX transcriptional profile define novel vulnerabilities of PTCL: 
NFA1-MAZ fusion
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A

Molecular stratification of PDX provide the basis for 
patients’ stratification and cancer evolution 
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Molecular stratification of PDX provide the basis for 
patients’ stratification and cancer evolution 
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Host-driven stratifications define distinct subgroups of PDTX



Drug compound library PDTX Positive hit screening 2D coculture
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The co-clinical paradigm aims to develop mouse trials in parallel with human clinical trials to enable rapid, real-time transfer
optimization and outcomes improvement to individual patient.

Matched co-clinical mouse-human trials 

Tumor engraftments Adjusted tailored therapies
to individual patient

Randomized patients’ treatment

Optimized therapies
→

Improved outcomes

Best individualized tumor therapies           
Multi-arm mouse’s treatments

off
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Current strategies

Untargetable proteins

Future strategies

Therapeutic potential of TFs degraders



Pre-clinical therapeutics of STAT3 degraders
A

C

B

Astone G. et al. Blood (2021) 138 (Supplement 1): 865.
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Where are we going? 
Multicolor flow cytometry & deep immune profiling

Multplex imaging 
Digital Spatial Profiler

scChaRM-seq

PDX in fully autologous humanize micePDX and Organ-On-VascularNet



Naïve and engineered PDX derivatives

Microfluidic device
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R-VEC Tumor Car-T

2D Tumor-On–VascularNET model

24h After CD19 
CAR-T

24h After CD137L CAR-T

CAR-T cells

In collaboration with Dr. Shahin Rafii
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PDX-D line for genomic and functional readouts
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PDTX line 
generation:

3 STRATEGIES 

HIGH DENSITY B-CELL CULTURE

2D CO-CULTURE WITH STROMAL/CD40L CELLS

ILs
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Engineered T-cells models
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Conclusions

- The construction of well-annotated PDTX lymphoma libraries required 
Institutional commitments and dedicated resources

- PDTX closely mimic corresponding matched donor samples, sharing genomic 
fingerprints and functional properties

- PDTX and PDTX derived products are practical tools for performing HTP 
screening and predict patients’ specific vulnerabilities

- Host tumor interactions modulate lymphoma growth and survival and drug 
responses

- Autologous humanized PDTX represent the next frontier for the design and 
implementation of novel and immuno-based clinical protocols
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