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ÅOrganoids in GBC.

ÅMurin model of diet induced stones and  

preneoplastic lesions of the GBC
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Gallbladder Cancer Incidence 





ÅGallstones .

ÅObesity and diet.

ÅEnvironmental Factors and Pollution.

ÅGender.

ÅPancreatic- Biliary Anomalous Junction

ÅPorcelain Gallbladder.

ÅInfectious agents .

ÅGenetic predisposition.

Gallbladder cancer: 

Susceptibility risk factors.





EVIDENCES OF HERITABILITY IN GALLBLADDER CANCER

Incomplete but suggestive

Heritability suggested Ó20%

4 Studies (case-control; Family):

ÅItaly, RR 14 (1th degree)

ÅSweden, Denemark; Finland (GBC+BC), MZ RR 13, DZ RR9

ÅUSA,Utha26% (3th degree)

ÅSweden, 28-39% (1th degree)

Cancer EpidemiolBiomarkersPrev1994;3:209

N Engl J Med. 2000 Jul 13;343(2):78-85

Ann SurgOncol2010;17:1471

Gut 2003;52:592

Nat Protoc2007;2:2492

The lithogenic variant ABCG8 p.D19H conferred 

somatic (genetic) risk for gallbladder cancer; other 

genetic variants need to be validated or discovered.



Gallstones

Infections

ÅSalmonella Typhi

ÅHelicobacterspp.

ÅAgeGender

ÅDiet

ÅAAPBD

ÅAuto immune

diseases

SNPsABCG8/DH11

Gallbladder

cancer(GBC)

Risk Factors



MORPHOLOGICAL PROGRESSION OF GALLBLADDER CARCINOGENESIS 
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Roa JC  2007  NovaeditorialJ Surg Oncol. 2006 Jun 15;93(8):615-23. 



Chronic 
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Intestinal 
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Allelic loses of several loci -Epigenetic alteration of multiple genes
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Morphological and genetic-molecular progression of gallbladder carcinogenesis 

p53

p16

FHIT

CD44v

CD99

MOLECULAR GENETICS OF GALLBLADDER CANCER in "molecular pathology of organ systems for
pathologists" Roa J, Adsay V. Springer In press 2012



Espinoza et. al. april (2016),  on BBA Rev on Cancer

THE INFLAMMATORY INCEPTION OF GALLBLADDER CANCER



OTHER INFLAMMATORY PATHOLOGIES 

THAT PREDISPOSE TO GALLBLADDER 

CANCER

ÅAnomalous arrangement of the 

pancreaticobiliary duct (AAPBD) 167-

419 times higher.

ÅAutoimmune diseases :Celiac disease, 

Crohnôs disease, pernicious anemia, 

ulcerative colitis and 

polymyositis/dermatomyositis, PSC (ñfield 

effectò )



Methodology

Group control (G1)

20 mice

lithogenic Diet

60 miuce

+ Aspirina (G3)

20 mice

(G2)

20 mice

+ Diosgenine (G4)

20 mice



Mice 8992

8992-	HE	 8992-	PAS	 8992-	Alcian	Blue	

. Neutral and Acid   mucins in mice  gallbladder metaplastic  Mucosa 20X.



Normal epithelia  Mouse Mouse D-Lit

Pseudopiloric metaplasia  

D-Lit

Low grade Dysplasia
D-Lit

High grade Dysplasia

PhD Thesis Lorena Rosa 



Gallbladder Preneoplastic

Lesions mice model

Month 1 Month 2 Month 3 Month 9

D-Lit D-Chow D-Lit D-Chow D-Lit D-Chow D-Lit D-Chow

Chronic 

Cholecystitis 100% 0% 100% 0% 100% 0% 100% 0%

Hyperplasia 25% 0% 25% 0% 42% 0% 100% 25%

Fibrosis 0% 0% 0% 0% 58% 0% 75% 0%

Metaplasia 25% 0% 50% 0% 58% 0% 100% 0%

Dysplasia 0% 0% 0% 0% 0% 0% 63% 0%



Gallbladder Preneoplastic

Lesions mice model

Month 1 Month 2 Month 3 Month 9

D-Lit D-Chow D-Lit D-Chow D-Lit D-Chow D-Lit D-Chow

Chronic 

Cholecystitis 100% 0% 100% 0% 100% 0% 100% 0%

Hyperplasia 25% 0% 25% 0% 42% 0% 100% 25%

Fibrosis 0% 0% 0% 0% 58% 0% 75% 0%

Metaplasia 25% 0% 50% 0% 58% 0% 100% 0%

Dysplasia 0% 0% 0% 0% 0% 0% 63% 0%





Validation of mTOR metabolic pathway inactivation for gallbladder 

cancer  targeted  therapy

Objective
Validate mTor Pathway as a potential
target for targeted therapy
(Rapamycin and Nanorapamycin)

ÅValidation in archive material using tissue 

micro array (TMA).

ÅmTOR  pathway  characterisation using 

GBC cancer cell lines.

ÅValidation of therapeutic efficacy of 

Rapamycin and nanorapamycin (in vivo and 

in vitro)

Stages

Advanced GBC Treatment

Fondecyt Grant  1090171 2009-2013

http://www.conicyt.cl/


HSP90



IHC expression  of final proteins  of  

AKT-mTOR Pathway 
phospho-mTOR 4eBP1



HEAT SHOCK PROTEIN 90 (HSP90)

IS OVEREXPRESSED IN       

GALLBLADDER CARCINOMA
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In vivo evaluation of therapeutic efficacy of Rapamycin on xenograft tumors of GBC 

G-415 TGBC-2TKB
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n

(*P < 0.05, *** P<0,001), 

mTOR (1)

Oncotarget. 2015 

Oct 13;6(31)

https://www.ncbi.nlm.nih.gov/pubmed/26397134
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https://www.ncbi.nlm.nih.gov/pubmed/?term=roa+jc+gallbladder++hsp90






Normal Epithelium Tumor cellsPre-neoplasia

Absent Present Present

Present PresentPresent

Targeted Therapy

Diagnostic-Bioimaging

Targeted Therapy

Biomarkers what do we look for?

1

2

Cell surface markers for gallbladder cancer theranostic



Distribution of MUC5B, CA9 and CLDN18 

expression across human tissues.



CLDN18 expression in normal, preneoplastic

and neoplastic gallbladder epithelium

Histopathology

under review

1



MUC5B expression in normal, preneoplastic

and neoplastic gallbladder epithelium

Histopathology Under review

2



CA9 expression in normal, preneoplastic and 

neoplastic gallbladder epithelium. 

Manuscript under review Histopathology

2



Locally

advanced

GBC patients, 

(n=30)

Objective1.characterize

the primary tissue and its

derived organoids

In vivo adjuvant chemotherapy 

therapy  (Gemcitabine and 5-FU) 

Ex vivo organoids culture 

ÅCell viability, 

proliferation and death

(necrosis, apoptosis, 

authofagy)

ÅStem cells markers

Clinical parameters to 

patient response

Å Short-term prognosis 

value  (1-year)  

Å Prediction response to 

chemotherapy

Kaplan Meier

Algorithms design 

Therapeutic response 

parameters in 

organoids

Objective 2. Drug response of

organoids to chemotherapy

and specific target inhibitors

Surgery

Objective 3. Asses the

predictive and prognosis

value of organoids for

chemotherapy (Proof of

principle)

ÅEpithelial and stem cells

markers by IF

ÅSpecific mutations and

amplifications by

sequencing and FISH

ñPlatform of therapy response prediction and drug screening using gallbladder 

cancer patients-derived organoidsò



Organoids from tumor and normal gallbladder tissues 

Tumor 1180T

40X

40X 10X

10

X

Tumor 1293T

Chronic cholecystitis, 

sample 1

Chronic cholecystitis, 

sample 2

10X





H&E and immunohistochemistrycharacterization of normal cholecystitisorganoid

CK7 CK19

E-Cadherin Ki-67



Tumor 1180T

1180T 

organoid

CK1

9

CK19 CK19

CK19CK19
Tumor 

1293T

1293T 

organoid

H&E and immunohistochemistrycharacterization of gallbladder cancer organoids


