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Burden of Disease

Liver Cancer (C22): 1979-2035
Observed and Projected Age-standardised Incidence Rates, by Sex, UK

==Female,Observed ASR @ Female Projected ASR ==Male,Observed ASR
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AR Matignant Cancers
Head and Neck Region
Brain & other narvous systam
Oral cavity & pharyngeal
Laryngeal
Lung & broachus
Breast
Gastrointastinal (Gl) Tract
Esnphageal
Stomach
Liver & intrahepsatic bile duct
Pancraatic
Small intastine
Colon and Rectalt
Urngenital System
Kidiney & renal pelvis
Ovarian
Utarine (non-cervical)
Cervical (utering)
Urinary bladder
Prostate
Testicular
Ielanoma (skin)
Hematological Systam
Leukemia
Lymgharma
Hodgkin lymphoaia
Mon-Hodgkin lymphoma
Myeloma
Bones & joints:
Soft fissue [including hearf)

Estimated 2013 Estimated 2013

total tptal® <« DECREASING 0%  INCREASING &
1,660,200 580,350 =245

23,130 14,080 11T
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228,190 159480 -2 EE— g
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17,990 15,210 .1‘4_“ +43

21,500 10,00~ —

30,640 21,670 m
45,220 38,460 13, a0

8810 1,170 |

142,820 50,830 md_l

55,150 13,680 P

22,240 14,030 ~15.9 mm—

49,560 8,180

12,340 403 =374

72,570 15,210

238,590 29,720

7820 370

76,600 9,480

43,610 23,720

4260 1,160 435 I Vale
69,740 19,020

22 350 10710 [ Female
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http://www.cancerresearchuk.org/health-professional/cancer-statistics/statistics-by-cancer-type/liver-cancer/incidence#theading-Four
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Hallmarks of Cancer

Sustaining proliferative
signaling

Resisting
cell death

Inducing
angiogenesis

Enabling replicative '
immortality
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B ASI_ Hanahan, D. ez al. (2011) ‘Hallmarks of Cancer: The Next Generation’, Cell. Arnold Constable, London, UK, 144(5), pp. 646—
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Universal Tumour Associated Antigens

A novel anti-apoptosis gene, survivin, expressed
in cancer and lymphoma
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Specific Association of Human Telomerase
Activity with Immortal Cells and Cancer
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Promoter Regions

Telomerase SNPs Survivin -31G/C

Increase fold compared to wt (G1)
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Xu, Y., et al (2004). A Mutation Found in the Promoter Region of the Human Survivin Gene is Correlated to Overexpression
of Survivin in Cancer Cells. DNA and Cell Biology, 23(7), 419-429.

British Association for the Study of the Liver Huang D-S, et al. Recurrent TERT promoter mutations identified in a large-scale study of multiple tumour types are
associated with increased TERT expression and telomerase activation. Eur J Cancer. 2015 May 1;51(8):969-76.




Primary Diagnositic code: Liver, n = 1055.

Excluded (n = 486)
Adenocarcinoma, Metastatic, NOS. n = 445
Carcinoma, Metastatic. n= 23.
Transitional Cell Carcinoma, NOS. n = 6.
Small Cell Carcinoma, NOS. n =4
Malignant Melanoma, NOS. n = 3.

Neuroendocrine Carcinoma, n = 2.
Clear Cell Carcinoma, n = 1.

Carcinosarcoma, NOS. n=1.
Squamous Cell Carcinoma, NOS. n = 1. == 569 potential patients remaining

Adenocarcinoma, NOS. n = 369 samples requiring review
of Pathology report.

Primary Liver Lesions Carcinoma NOS. n = 11.

Hepatocellular Carcinoma, NOS. n = 114.
Hepatocellular Carcinoma, fibrolamellar. n =4.
Cholangiocarcinoma, n = 43.
Adenoma, NOS. n = 11.

Bile Duct Adenoma, n = 11.

Liver cell adenoma, n = 6.
Excluded (n = 363)
Biopsy , Non primary hepatic

neoplasm.
1
Included:
HCC, n =47 \ Included:

Excluded (n = 90)
Biopsy, n = 50.
PM Tissue, n = 18.

Fibrolamellar HCC, n = 2. (Carcinoma, NOS and

Al el (H1EE 0S & ‘ one patient recruited from clinic)

Mixed HCC-CCA, n = 7. ‘

=
Cholangiocarcinoma, n = 16. (Adenocarcinoma,
Cholangiocarcinoma, n = 31.

No consent sheet found, n = 5. Adenoma, n = 10.

Incidental finding, n = 4.

No access to tissues blocks, n = 3. l
Duplicate listing, n = 2.

Insufficient material, n = 2. Final Numbers
Extensive necrosis, n = 2. HCC =47.
Review of samples, n = 2. Fibrolamellar HCC = 6.

Spindle Cell Carcinoma, n = 1. Mixed HCC-CCA = 7.
Patient under 18, n = 1. CCA = 46.
Adenoma = 10.
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Further Refinement

Tumour n

Hepatocellular Carcinoma 52
Fibrolamellar Hepatocellular Carcinoma 6
Intrahepatic-Cholangiocarcinoma 30
Perihilar-Cholangiocarcinoma 6
Mixed HCC-CCA 7

Total 101
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PCR Workflow

DNA from
FFPE

PCR
Amplification

Sequencing

\ [ Sanger

- [ Purification ]
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Telomerase Promoter
Hepatocellular Carcinoma
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Promoter

1n
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Surv

Hepatocellular Carincoma
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Mixed Tumours

Study Number

pSurv SNP
pTERT WT/Mut
/Tumour
Tumour WT (%) Mutant (%)
Hepatocellular Carcinoma 40 (69%)
Cholangiocellular Carcinoma 36 (100%) 0 (0%)
Mixed HCC-CCA 6 (86%)
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Telomerase Results - Pooled

Telomerase Promoter SNPs N WT Mut P
HCC 58 40 18 (<0.001 | D
Tumour Type CCA 36 36 0
Mixed 7 6 1
Gender Female 36 35 1 0.001 |
Male 65 47 18
Fibrosis Absent 59 53 6 0.01
Present 41 28 13
Cirrhosis Absent 77 67 10 ( 0.012 ]
Present 23 14 9
Outcome Alive 45 38 7 0.610
Dead 56 44 12
Margin RO 58 44 14 0.196
R1 41 36 5
Tumour Stage 1/11 64 55 9 0.229
/v 27 20 7
Well Diff 11 9 2 0.401
Grade Mild/Mod Diff 66 52 14
Poorly Diff 17 16 1
Vascular Invasion No Vi 42 35 / 0.794
Vi 52 42 10
. No Viral Hep 86 72 14 0.151
RSt Viral Hep 15 10 5
Metabolic Risk + 46 35 11 0.308
Factors - 55 47 8 \
Genetic Liver + 10 8 2 1.00 'f
Disease - 91 74 17 CHOLANGIOCARCINO @

UK AN
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Telomerase Results — HCC only

Telomerase Promoter

Mutants N WT Mut P
Female 14 14 0 ( 0.003 )
Gender
Male 44 26 18
Fibrosis Absent 32 26 6 0.044 }
Present 26 14 12
Cirrhosis Absent 42 32 10 0.066
Present 16 8 8
Outcome Alive 29 23 6 0.155
Dead 29 17 12
Margin RO 40 27 13 1.00
R1 16 11 5
1/11 31 23 8 0.528
Tumour Stage /v 19 12 -
Well Diff 10 8 2 0.576
Grade Mild/Mod Diff 37 24 13
Poorly Diff 6 5 1
Vascular Invasion No Vi 31 25 6 0.068
VI 22 12 10
. No Viral Hep 49 35 14 0.438
Viral Status Vil s 9 5 4
Metabolic Risk + 28 17 11 0.258
Factors - 30 23 7
Genetic Liver + 6 4 2 1.00
Disease - 52 36 16
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Survivin Results - Pooled

Survivin GG vs. CG+CC N |CC+CG| GG P
Gender Female 35 23 12 0.666
Male 64 38 26
e Alive 45 29 16 0.680
Dead 54 32 22
Margin RO 57 34 23 0.673
R1 41 27 14
Fibrosis Absent 58 33 25 0.399
Present 40 27 S P
Cirrhosis Absent 76 42 34 0.027
Present 22 18 4
Tumour Stage /1 64 41 23 0.814
/v 26 16 10
Well Diff 11 7 4 1.00
Grade Mild/Mod Diff 65 41 24
Poorly Diff 17 11 6
Vascular No VI 42 27 15 1.00
Invasion VI 51 32 19
. No Viral Hep 84 50 34 0.395
Viral Status Viral Hep 15 | 11 4
Metabolic Risk + 45 28 17 1.00
Factors - 54 33 21
Genetic Liver + 10 5 5 0.501
Disease - 89 56 33
HCC 56 30 | 26(] 0.043)
Tumour Type CCA 36 24 12 [ 'f
Mixed 7 7 0 CHOLANGIOCARCINO @
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Conclusions
* FFPE tissue is a potential source of DNA
for genetic analysis of tumours.
— Optimisation required.
— Short sequences only.
— Unlocks a potentially huge clinical resource

 Telomerase promoter mutations are:
— Absent in Cholangiocarcinoma
— Present in Hepatocellular tumours

* Telomerase-dependent reactivation of
senescent cells

\\\\\ \\\




Future Work

* Quantify Protein levels with IHC
— Correlate with pSurv & pTERT status

* For the Telomerase Promoter SNPs, clarify:
— Inter-tumoural heterogeneity
— Intra-tumoural heterogeneity

 Explore other methods of Telomerase reactivation:
— Amplifications
— Translocations

— Viral Insertions
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Hepatocellular Carcinoma
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Mixed Tumours
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Patient Characteristics

Months Follow R1 Viral Metabolic Risk | Genetic
o . - .
Tumour Total| M | F | Age (range) |Dead (%) Y — Fibrotic | Cirrhotic Resection | Hepatitis + Factor + Cause
Hepatocellular 58 |44 |14|63 (22-84) |29 (50%)| 47 (0- 150) 26 16 16 9 28 6
Carcinoma
Cholangiocarcinoma | 36 |16 |20| 64 (44-83) |21 (58%)| 31 (0-120) 9 1 24 2 15 2
Mixed HCC-CCA 7 512 |60(47-72)| 6(86%) 30(3-76) 6 6 1 4 3 2

CHOLANGIOCARCINOM|

UK




