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SINCE THE BEGINNING OF THIS 
MEETING, 232 MEN IN THE USA ALONE 
HAVE DIED FROM METASTATIC PROSTATE 
CANCER  (WWW.CANCER.ORG)  

90% OF MEN THAT DIE FROM 
PROSTATE CANCER WILL HAVE BONE 
METASTASIS 

INITIALLY, PROSTATE CANCER 
RESPONDS TO HORMONAL THERAPY; 
HOWEVER, RESISTANCE IS INEVITABLE 

THE FIRST SIGN OF RESISTANCE IS 
RISING PSA DESPITE HORMONAL THERAPY  

MOTIVATION: PROGNOSIS IS DISMAL 
AND CURRENT THERAPIES ARE 
INEFFECTIVE

PROSTATE CANCER

CASTRATE RESISTANT 
METASTATIC PROSTATE 

CANCER

http://www.cancer


TREATMENT STRATEGIES FOR CASTRATION 
RESISTANT PROSTATE CANCER @ MOFFITT

HORMONAL THERAPY 
(ANDROGEN 
RECEPTOR DIRECTED)  

CYTOTOXIC 
CHEMOTHERAPY  

IMMUNOTHERAPY  

BONE TARGETED 
THERAPY 

CONVENTIONAL

IS THERE A WAY TO INTEGRATE PERSONALIZED 
TARGETED THERAPIES INTO THIS REGIMEN?



POTENTIAL TARGETED THERAPIES

BASED ON PATIENT’S 
CANCER PATHWAY 
ACTIVATION 

JAK/STAT PATHWAY  

AKT PATHWAY (LOSS 
OF PTEN)

NOVEL THERAPIES
STAT5

AKT



QUESTION?

CAN WE OPTIMIZE THE USE OF CONVENTIONAL 
AND NOVEL TARGETED THERAPIES TO IMPROVE  

SURVIVAL OF PATIENTS WITH CASTRATE 
RESISTANT METASTATIC PROSTATE CANCER?

WE WILL USE AN INTEGRATED CLINICAL, 
BIOLOGICAL  AND MATHEMATICAL MODELING 

APPROACH TO ADDRESS OUR QUESTION!



INDEX PATIENT-MR. SMITH: A MODEL CASE

METASTATIC PROSTATE BONE BIOPSY FROM 
MOFFITT PATIENT, JAS DHILLON

PCa AR JAK AKT

1 + + +

2 + + -

3 + - +

4 + - -

5 - + +

6 - + -

7 - - +

8 - - -

uENV AR JAK AKT

OCL/OBL +/- +/- +/-























FINAL WORKING MODEL
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Model Implementation - 1st Order Linear Ordinary 
Differential Equations˙T
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Parameterization...



INDEX PATIENT-MR. SMITH: A MODEL CASE

METASTATIC PROSTATE BONE BIOPSY FROM 
MOFFITT PATIENT, JAS DHILLON

PCa AR JAK AKT

1 + + +

2 + + -

3 + - +

4 + - -

5 - + +

6 - + -

7 - - +

8 - - -

uENV AR JAK AKT

OCL/OBL +/- +/- +/-



GENETIC ALGORITHM



NEW POPULATION

GENETIC ALGORITHM



UNTREATED TUMOR GROWTH
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RESULTS

HX



HORMONE

JAK/STAT

BONE TARGETEDCHEMO

PTEN

C
E

L
L

 N
U

M
B

E
R

C
E

L
L

 N
U

M
B

E
R



HORMONE

JAK/STAT

BONE TARGETEDCHEMO

PTEN

C
E

L
L

 N
U

M
B

E
R

C
E

L
L

 N
U

M
B

E
R



PREDICTED

SOCUNTREATED

PREDICTED

C
E

L
L

 N
U

M
B

E
R

C
E

L
L

 N
U

M
B

E
R

~2 YR OS ~6 YR OS

~6 YR OS ~6 YR OS



CONCLUSIONS

PERSONALIZED THERAPY FOR “MR. SMITH” CAN BE 
TAILORED BASED ON THE EVOLVING MOLECULAR 
PROFILE OF FUTURE BIOPSY USING REAL-TIME DYNAMIC 
PREDICTIONS  

THE RESULTS OF THE MATHEMATICAL MODELING 
CONFIRMS STANDARD OF CARE IMPROVES OVERALL 
SURVIVAL  

OUR INTEGRATED APPROACH MAY OPTIMIZE 
CONVENTIONAL AND NOVEL THERAPEUTIC STRATEGIES 



SHORT TERM IMPLICATIONS

WILL ALLOW FOR AN IMMEDIATE RETROSPECTIVE STUDY OF MODEL IMPLICATIONS 
FOR OUR PROSTATE CANCER PATIENTS USING THE TCC DATABASE. 

INTERROGATION OF THE TCC DATABASE = 50 PATIENTS WITH METASTATIC 
CASTRATION RESISTANT PROSTATE CANCER TISSUE SPECIMENS AVAILABLE 
FROM THE LAST 5 YEARS (JAS DHILLON) 

MODELING 

INTRATUMOR EVOLUTIONARY DYNAMICS/COMPETITION 

IN VITRO PARAMETERIZATION 

IMMUNOTHERAPY (PROVENGE) 

Subjects)with)
metasta/c)banked)

/ssue)N=!

Quan/ta/ve)
Immunofluorescence)
for)Stat5,)AR,)PTEN)))

Standard)Therapy)
(Chemotherapy,)

Hormonal)therapy,)
Immunotherapy))

Targeted)Therapy)
(Jak2)inhibitor,)AKT)
inhibitor,)PI3)Kinase)
inhibitor,)mTOR)

inhibitor))

RETROSPECTIVE VALIDATION

?

?



SHORT TERM IMPLICATIONS

PLATFORM  FOR PROSTATE CANCER RESEARCH @ 
MOFFITT BY: 

1) PROMOTING TEAM SCIENCE  (CLINICAL/BIOLOGICAL/
MATHEMATICAL/STATISTICAL/EPIDEMIOLOGICAL) 

2) ADDRESSING KNOWLEDGE GAPS IN CLINICAL CARE 

3) UNDERSTANDING THE COMPLEXITIES OF CELLULAR 
AND  MOLECULAR PATHWAYS AND THEIR INTERACTIONS



LONG TERM IMPLICATIONS

RESEARCH IMPLICATIONS 

1) CLINICAL TRIAL DESIGN DRIVEN BY MATHEMATICAL MODELING 

2) EXTRAMURAL FUNDING TO SUPPORT PROSPECTIVE TRIALS  

CLINICAL IMPLICATIONS 

1) CO-ORDINATION WITH MOFFITT DRUG DISCOVERY TEAMS TO 
ACCELERATE THE TRANSLATION OF THERAPIES TO THE CLINIC 

2) OPTIMIZE THE CURRENT MOFFITT CLINICAL PATHWAY  

3)MAKE MOFFITT A GLOBAL LEADER IN THE FIELD OF 
PERSONALIZED MEDICINE

Newly&
diagnosed&

subjects&with&
metasta5c&

prostate&cancer&!

Quan5ta5ve&
Immunofluores
cence&for&Stat5,&
AR,&PTEN&&on&
metx&&site&
biopsy&/CTC&&

Standard&
Therapy&

Targeted&
Therapy&&based&
on&biomarker&
eligibility&&

Standard&
Therapy&

Targeted&
Therapy&&based&
on&biomarker&
eligibility&&

PROSPECTIVE TRIAL 



BUDGET

Moffitt Cores $ $Total

AQUA 1000/patient n=20 20000

TCC Service Histo/Path 4000
Statistics $75/hour 3000

Supplies

Antibodies 250/antibody 3000

Comp/Software 5000

In Vitro Exp 5000
Personnel

IMO Post-Doc % effort 10000

Total 50000
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