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[ EPIDEMIOLOGY OF 6ALLBLADDER ] ETIOLOGICAL RISK FACTORS AND GENETIC ABERRATIONS LEADING TO GBC FUNCTION OF GENES INVOLVED IN OUR
CANCER EPIDEMIOLOGY OF GBC IN INDIAN SCENARIO : STUDY )
The ASR of mortality was 1.7 per| |There were around 116,000 new cases of GLOBOCAN 2020 data reports 15,333 incidences of GBC in India in a year, and = Most frequently mutated genes in GBC: Tp53, SHH, ELF3, ARID1A. | - W L aner >
100,000 persons (worldwide average)| |GBC in 2020, with an average incidence accounts for one of the three leading cancers for women in North and North-East = Most frequently amplified oncogenes in GBC: CDK4, ERBB2, FRS2 = — ] N a
and the highest mortality rates were| |rate of 1.4 per 100,000 in females and India. The age standardized rate (ASR) for GBC in women of North and north- MDM2. AND MYC. w =
observed in Eastern Asia (2.4), South| |[0.9 per 100,000 in males. The incidence east India are 11.8/100,000 population and 17.1/100,000 population respectively. = Most frequently deleted tumor suppressor genes in GBC: CDKN2A e "
America (2.0), whilst the lowest rates| |of GBC stands highest amongst native : - | . ) CDKN2B. == b :
tifette WELING) U Whest fuiies! HO-28)) and - (L et saimien siily o ' @ 200 per] - || . WLLIE. s Pl sl = Most frequently dysregulated genes in GBC: EGFR, ERBB2, CDKN2A =E—rleET AE—rEo T EE D
middle Africa (0.29). 100,000 persons. Fralese Chichacerl s Diets MUC1, MUCS5A, p16, Cyclin E, Cyclin D1. St kel e : —r—
F—— ” . iy s . Los_s of _heterozy_gosuy_ (LOH) has been reported in various chromosomal moRILne e
Melsnesia Jp S ' regions in GBC including 2p, 3p, 59, 79, 8p, 9p and 22q. %
Nortan s  —— Race/ethicy Ochrtoin Primaryslrosing cholangis = Single nucleotide polymorphisms (SNPs) in genes ABCB1, ABCB4, “EGFR/ ERBBZ_ i EC?FR and H_er2/ neu(gr ERBBZ) are mem'?ers Of_ the ERB_BZ
sshchAm = . » — ABCGS. DCC. etc. receptor tyrosine kinase family associated with cell adhesion, differentiation
Cental ot et 2 o — : = Epigenetic factors, mainly hypermethylation induces silencing of TSGs ’and MIgkavion. _ o _ _ "
e 1 Lt e T like SHP1, CDH13, CDHL, APC, etc in GBC. *+CCND1 - CCND1 (Cyclin D1) expression is a key mediator in the transition
S Euop i c ¥ = High degree of microsatellite instability infrequently observed in GBC from G1 to S phase of the cell cycle. _ _
Norther Europe —nis tgraphy Crohn's diease - R “+MYC - MYC encodes for transcription factors that activate expression of many
sl and New el o o~ f (Weighted average = 3.5%). _ :
W:::::r:::rf:;: %;1s=o?'sﬁsﬁ sen i Anomalous bliary ductal insetion = All genetic risk factors vary Wlde|y across different geographical and pro-prollferatIV(_e g-enF:S. ) . )
Souther s p—— : : %+ CDKNZ2A — Inhibits interaction of CDKs with Cyclin D1.
Wesern i i ethnic backgrounds. _
e ol Gilltone “*SMAD4 - Arrests cell cycle at the G1/S cell-cycle checkpoint.
- Sopersyione “*KRAS - Encodes protein K-ras, which relays proliferative signals from outside
PSR W) per 100000 ' the cell to cell’s nucleus, and mutated K-ras have been implicated in many
Global mortality rates from gallbladder cancer. Mortality data from Globocan 2018 (hetps://geo.farc.fi/today/home) Adapted from Halaseh et al., Cureus, 2022 . . cancers
Huang et al. Cancer Letters, 2021 Adapted from Dultta et al. Chinese Clinical Oncology, 2019 .
| AIMS AND OBJECTIVES | [ MATERIALS AND METHODS ] " DIFFERENTIAL GENE (CCNDI, MYC and DIFFERENTIAL GENE (ERBB2, SMAD4 and
EGFR) EXPRESSION STATUS IN GBC CDKNZ2A) EXPRESSION STATUS IN 6GBC
* To study the differential expression of 6 frequently dysregulated genes in GBC »>GBC tissue alongwith adjacent normal samples and GSD tissue samples were \ SAMPLES SAMPLES
in East Indian population. collected from 2 different government hospitals in Kolkata megacity followed by
N . . ‘ ’ . | b. |
_ - IRB Institutional ethical rules. > b.B= =.ERES2  E—
* To estimate the amplification pattern of ERBB2/Her2-neu gene. > Real Time PCR analysis conducted to study differential gene expression. :
_ _ _ _ »>Distributions of 272<t values for the respective genes were checked by T : « - | : :
* To estimate the mutational frequency of KRAS codon 12 in gallstone disease Anderson-Darling test for both matched tumor and adjacent normal groups. iy | .
(GSD) and GBC patient samples by different techniques. Wilcoxon signed rank test was performed for statistical analysis. g . e D mea [, . N -
_ _ _ »Tagman Copy Number Assay was done to study ERBB2 amplification. e — e — —
- To draw a correlation between the different gene expression patterns, and >Egfr, Smad4 and Erbb2 protein expressions were estimated by c.’EGFR £ ¢
associated clinico-pathological parameters. Immunohistochemistry methods. ;
_ _ _ - »>Gene expression data and clinico-pathological data were correlated with . .
 To validate EGFR-SMAD4 expression correlation, ERBB2 amplification, and Pearson’s correlation. — i
KRAS codon 12 mutational frequency in independent GBC patient cohort. »RFLP, Allele Specific PCR and Sanger Sequencing were conducted to detect | S I ————Y
_ _ _ _ KRAS codon 12 mutations.
* 10 v alidate p:roteln expression of Egir, Smad4 and Erbb2 from tissue blocks of Gene expression status of (a) CCNDL1 (p value = 0.50), (b) MYC (p value = Gene expression status of (a) ERBB2 (p value = 0.00001), (b) SMAD4 (p value
PRITIEINT SEIaEE. 0.07) and (c) EGFR ( p value = 0.0005) in 68 tumor samples with adjacent = 0.009) and (c) CDKN2A ( p value = 0.003) in 68 tumor samples with adjacent
normal samples. normal samples.
" IMMUNOHISTOCHEMICAL STUDIES OF EGFR M ( A
CORRELATION STUDIES ] S S AD EXPR% ppnieeud 235 A M'TIEN’; ERBB2/HER2-NEU GENE AMPLIFICATION AS IMMUNOHISTOCHEMICAL STUDIES OF ERBB2
OBSERVED BY TAQMAN COPY NUMBER ASSAY EXPRESSION IN GBC PATIENT SAMPLES
T ] | SAMPLES 4 g
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4 |4 [0 |39 |40 |40 Eig' (@-tatled) 5205 '43281 fe '34942 ;10200 42 i SwADs a Amplification of ERBB2/Her2-neu gene in GBC samples (p value =
Clini roloaical 0.03). b Distribution of ERBB2/Her2-neu gene amplification in GBC Total 15 d Loaired G block ken for IHC studi
inicopathological parameters S Total 15 tumor and normal paired tissue blocks were taken for IHC studies by Tagman copy number assay. otal 15 tumor and normal paired tissue blocks were taken for studies
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VALIDATION OF KRAS CODON 12 DETECTION OF DIFFERENT TYPES OF KRAS [ CONCLUSION ] [ ACKNOWLEDGEMENT ]
MUTATIONS DETECTED BY ASPCR CODON 12 MUTATIONS AMONG GBC SAMPLES _ _
. BY RFLP TECHNIQUE U Overexpression of EGFR and ERBB2 and downregulation of CDKN2A and : :
[ il & SMAD4 have been found to be statistically significant in the population. Lab members: Rese_arch Collaborators:
s § C.g AR Dr. Gourab Saha, Sandip Ghosh, (CNCI, Kolkata)
J 3 5 I et A R i P 4 B R : - Mr.Akash Bararia, Dr. Biswarup Basu, (CNCI, Kolkata)
s 3 nooooononoo|fd A negative Pearson  correlation has been  observed
S T1 N1 T2N2 T3N3 T4 N4 T5 N5 T6 N6 § TINL T2 N2 T3 N3 TAN4 TS NS T6 N6 g " Sample 0 0 O 0 0 O O . . i Koustuv Ghosh
$TINITLNTIND MTS NS 06 06 & 9990 between EGFR and SMAD4 expression levels in Indian GBC samples and !
) =G G G- G Sl - G G g ¢ ) ) ) Kamalesh Roy
OO0 0000000 O] fvalidated also in another independent cohort. : .
RFLP Sg_yarl Pal, pll_nlca}l Collaborators: _
G12A UERBB2/Her2-neu amplification have been recorded as statistically Riju Ghosh, Prof. Shlbajyotl Ghosh, (CMC Hospital),
significant in the GBC samples. Prof. Bitan Kumar Chattop(_adhyay, (IPGME&R,
G122V :- . SSKM Hospital),
G120 U The above two observations have been validated in tissue samples through Dr. So'umen Das ('_\ISCRI’ Kolkata),_
12E sies, Dr. Sanghamitra Mukherjee (R.G.Kar Medical
College & Hospital, Kolkata)
0]
1165{? f; ?nB thI.Bi samrpl)'lles nrecor;leg QStrong positive correlations have been observed between EGFR
coron -2 MULATions, whlle no codo overexpression and recorded gallstone history, and between ERBB2 Dr: SOUI:aV Paul, I_ECSF’ Howrah. _ .
12 mutations have been recorded in All patients involved in the study and their families.

overexpression and lymph node metastasis after Pearson correlation analysis.

GSD samples. We did not observe

Visualization of Agarose Gel Electrophoresis after run of Allele Specific PCR for KRAS codon 121 mutation detected d 13 and  cod 61
detection of (a) KRAS G12A mutations (b) KRAS G12V mutations (c) KRAS G12 D by PCR-RFLP method Erir?yt t'C?] o_nn GBC an CI:) on GSD QLow percentage (11.5%) of KRAS codon 12 mutation have been observed
mutations ' utations 1 as Well as and validated among Indian GBC patients but not in GSD patient samples.

patient samples.
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