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H O W  D O  W E  C H O O S E  W H I C H  M O D E L S

It’s an equation: Passion + Public Need + Funding

Gastrointestinal: FAP Organoid

H Crohn’s Disease

Ulcerative Colitis GEJ of BE

Respiratory: Multiple adenocarcinomas (ATCC’s Resource)



T H E  D R U G  D I S C O V E R Y  P R O C E S S  I S  F L A W E D
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T E S T I N G  E F F I C A C Y  E A R L Y  O N  C A N  F I X  I T
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The Problem: Cancer Stem Cells escape Rx
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The Solution: Targeted CSC Differentiation
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W H A T  A R E  K E Y  ‘ E V E N T S ’  T H A T  P U S H  T H E  
S T E M N E S S - D I F F E R E N T I A T I O N  A X I S ?
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M A T H E M A T I C A L  A P P R O A C H :  A B S E N C E  O F  C D X 2  
E Q U A L S  S T E M N E S S



C D X 2  ( C A U D A L  H O M E O B O X  2 )  I S  A  T F

CDX2; colon cancer (leicabiosystems.com)



C D X 2  I S  E S S E N T I A L  F O R  C O M M I T T E D  
D I F F E R E N T I A T I O N  I N T O  I N T E S T I N E

Miura, Shizuka et al. Cell Stem Cell, Volume 21, Issue 4, 456 - 471.e5



P R E M I S E  A N D  S T U D Y  R A T I O N A L E

M U L T I P L E  P R I O R  A T T E M P T S  A T  P H A R M A C O L O G I C A L  
R E I N S T A T E M E N T  O F  C D X 2  H A V E  F A I L E D
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N E T W O R K  M O D E L  T O  I D E N T I F Y  
T A R G E T S  F O R  D I F F E R E N T I A T I O N  R X
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A N  A C T I O N A B L E  
N E T W O R K  M O D E L  F O R  

D I F F E R E N T I A T I O N  
T H E R A P Y

Boolean Implication Formula
CDX2 neg => “X” neg

(3)

(2)

(21)

(209)

Numbers in () indicate no. of genes in clusters

BOOLEAN LOGIC: If one of the 42 genes in clusters #2 
and #3 are upregulated, CDX2 must be upregulated; 

CCDC88A must be downregulated
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N E T W O R K  M O D E L  T O  I D E N T I F Y  
T A R G E T S  F O R  D I F F E R E N T I A T I O N  R X

(Model validation: 1911 human; 

107 mouse) 
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N E T W O R K - G U I D E D  T A R G E T  
V A L I D A T I O N
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We Leveraged 
The ATCC® 
Catalog to 

Acquire 
Established 
CRC Lines

ATCC® Cat No. Cell Line 

CCL-247 HCT116

CCL-228 SW480 [SW-480]

CCL-221 DLD1

HTB-37 Caco-2



N E T W O R K - G U I D E D  M O D E L  S E L E C T I O N

Target cells

Neg
controls

Z-score 
normalized
qPCR (gene 
expression)

✓ Impact of Rx was dose dependent

✓ No impact on DLD1 and Caco2 
cells

✓ Induction of protein (CDX2 and 
other markers) by immunoblotting

✓ Late apoptosis as Mechanism of 
Death (FACS)



T A R G E T  S P E C I F I C  A C T I O N



N E T W O R K - G U I D E D  

M O D E L  S E L E C T I O N  

Vanessa Castillo-LFLJoshua AlcantaraSaptarshi Sinha

Siamak AmirfakhriMichael Bouvet



Control Rx

CDX2 is 
successfully
induced in 

HCT116 cell 
xenotransplants

CDX2

T

T
T T

T
T

T = viable tumor
***

Vehicle PF Rx



β- Catenin

E-Cad

DAPI

MERGE

β- Catenin

E-Cad

DAPI

MERGE

β- Catenin

E-Cad

DAPI

MERGE

Veh-treated Xenografts PF-Treated Xenografts

CDX2 induction promotes βCat/E-Cadh localization at junctions



D O E S  IT WO R K IN 
HU M A N P HA S E  ‘ Z E R O ’  

T R IA L?  



We Leveraged The ATCC® Catalog to Build a Cohort
ATCC® Cat 

No.
Cohort # Age Sex Race Primary Site

PDM-255 1 73 F White Colon

PDM-356 2 58 M Unk Colon

PDM-8 2 75 M Asian Colon

PDM-191 1 56 M White Rectum

PDM-264 2 67 F White Rectosigmoid 
junction

PDM-5 2 60 F White Colon

PDM-275 1 73 F White Colon

PDM-4 1 50 M White Colon

PDM-95 2 61 M Black Colon

PDM-279 1 51 M Black Colon

PDM-2 1 68 M White Colon

PDM-50 1 78 M White Colon

ATCC® Cat 
No.

Cohort # Age Sex Race Primary Site

PDM-9 1 63 M Asian Colon

PDM-276 2 54 M Black Colon

PDM-1 1 75 M White Colon

PDM-185 1 71 M White Colon

PDM-94 2 67 M White Colon

PDM-7 2 75 M Black Colon

PDM-257 2 53 F Unk Rectosigmoid 
junction

PDM-363 2 72 M Unk Colon

PDM-277 2 76 F White Colon

PDM-359 2 64 F Unk Colon

PDM-103 2 51 F Black Colon
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O N L Y  L O W  C D X 2  P D O s  A R E  S E N S I T I V E  T O  R X

CSC-rich
CDX2-neg PDO

CSC-poor
CDX2-pos PDO
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O N L Y  L O W  C D X 2  P D O s  A R E  S E N S I T I V E  T O  R X

(Target)

(Biomarker)

(Stemness)

(CSC poor PDOs) (CSC-rich PDOs)

Z-score 
normalized
qPCR (gene 
expression)



C D X 2 ,  G R A D E  A N D  K R A S  S T A T U S  A R E  C O -
V A R I A T E S

Saptarshi Sinha



O B J E C T I V E  M E T R I C S :
❑ Reinstate CDX2; 
❑ Reverse differentiation-axis; 
❑ Reset the network 

CSC-rich Diff
CSC-rich DiffCSC-rich Diff

Sahar Taheri
(GSR, CSE)

Saptarshi Sinha
(PDF, CMM)



C A N  W E  M E A S U R E  I M PA C T ?

1 ) S A F E T Y
2 ) E F F I C A C Y  [ S A V E  L I V E S ]
3 ) O T H E R  R X  M O D A L I T I E S



S E L E C T I V I T Y :  R X  K I L L S  C S C s ;  N O T  N O R M A L  
S T E M  O R  D I F F E R E N T I A T E D  C E L L S

CSC

PDO

Diff

PDO

Healthy

PDO

CSC

PDO

Diff

PDO

Healthy

PDO

CSC

PDO

Diff

PDO

Healthy

PDO

CSC

PDO

Diff

PDO

Healthy

PDO

P values = Welch’s t-test, compared to Veh CSC PDO



C A N  W E  M E A S U R E  T H E  I M P A C T  O F  R X  O N  
L I V E S  O F  P A T I E N T S ?

Saptarshi Sinha, Ph.D
CSC-Veh

CSC-PF

Diff-Veh

Diff-PF



C A N  W E  M E A S U R E  T H E  I M P A C T  O F  R X  O N  
L I V E S  O F  P A T I E N T S ?

Saptarshi Sinha, Ph.D



S U P P R E S S I O N  O F  5 0 - G E N E  S I G N A T U R E  
S H O U L D  I M P R O V E  S U R V I V A L

Saptarshi Sinha, Ph.D



E X P E C T  S Y N E R G Y  W I T H  E X I S T I N G  
M O D A L I T I E S



Evaluating Our Metrics Of Success
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MEET US AT PHASE ‘0’
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