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Outline

▪ Cancer – a condition of genetic mutations

▪ Knowing about these mutations is important

▪ Testing for genetic mutations in a tumor

▪ Genetic mutations that are inherited

▪ Testing for inherited genetic mutations

▪ How this information is useful together

▪ Q&A
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Genetics Background
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What is Cancer?

▪ Disease in which cells divide without 

control

- Mass or tumor with ability to invade 

other tissues

▪ Results from malfunctioning 

regulation processes

- Cells have innate ability to control their 

own replication through DNA

▪ “Oncogenes” or “tumor suppressor 

genes”

▪ Genetic mutation is what disturbs 

regulation

▪ Cancer is the result of genetic 

mutations
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Why know about tumor mutations?

▪ Explore what is “driving” a 

tumor 

- Mechanisms of growth and 

how mutations interact with 

one another

- Target for treatment or 

therapies, can we exploit 

genetic mutations?

- Help in tissue identification

- More complete picture 

about an individual case

Pathogenic or Likely Pathogenic Somatic 

Alterations

Variant CLASSIFICATION

ARID1A p.G276fs Pathogenic

ESR1 p.Y537N Pathogenic

JAK1 p.K860fs Pathogenic

KRAS p.G12V Pathogenic

PIK3CA p.E545G Pathogenic 

PTEN p.S229fs Pathogenic

NF1 c.7970+2T>A Likely Pathogenic

SETD2 c.S1366fs Likely Pathogenic

ZFHX3 p.G699fs Likely Pathogenic
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Ways to do Tumor Genetic Testing

▪ Solid tumor biopsy or 

“tumor profiling”

▪ Liquid biopsy (blood or 

urine)
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Case Example

▪ Women in 50s presented with signs of advanced pancreatic 

cancer, pathologists confirm

▪ Treated at UCSF, new ovarian mass found as cancer is 

progressing

▪ Biopsy of the mass identified ovarian cancer instead due to 

genetic mutations

- KRAS

▪ Chemo attempted with ovarian cancer-specific medication

▪ Completed reversed symptoms, and able to achieve 

remission with chemotherapy and surgery

▪ Power of tumor genetic testing application
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Inherited Genetic Mutations

▪ Most cancerous genetic mutations are acquired during one’s 

lifetime

▪ Some rare individuals have a genetic mutation present from 

birth, in every cell of the body

- Typically inherited from one parent (in original egg and/or sperm)

▪ Easier to develop cancer during lifetime

- “Predisposition” to cancer

▪ Some cancer presentation is more likely to involve an 

inherited cancer risk factor than others

▪ Shared cancer risk between family members
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Inherited Mutations are (somewhat) rare

▪ Ovarian cancer – 20% (Walsh et al., 2011)

▪ Endometrial (uterine) cancer – 5-10% (Lu et al., 2007)

▪ Uterine sarcoma – unknown

▪ Cervical cancer – minimal inherited factors 

Sporadic (average risk)

Familial (moderate risk)

Hereditary (high risk)

75%

10-15%

5-10%
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Why know about inherited mutations?

▪ More accurately prediction of lifetime cancer risks

▪ Similarities between an individual’s cells and their cancer 

cells

▪ Other cancer risk profiles

▪ Specific tumor pathologies more likely, used to drive care and 

treatment

- Impact on surgical decisions 

- Impact on treatment/medication

▪ Indicated genetic testing for family members
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Germline genetic testing options

▪ Performed on healthy “normal” tissue

- Blood sample

- Liquid saliva or cheek cells (buccal)

▪ White blood cell content

▪ Can tailor amount of information, number of genes

▪ Sequencing and deletion/duplication
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Case Example

▪ Patient presents with ovarian 

cancer

▪ BRCA1 inherited gene mutation

▪ Family history of prostate 

cancer

▪ Could now:

- Benefit from PARP inhibitor

- Qualify for clinical trials 

- Be aware of other cancer risks 

for herself 

▪ Risk for family members, 

regardless of sex
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What does each kind of  test tell us about the other?

▪ Not much…

- Liquid biopsy testing 

has NO information on 

inherited genes

- Solid tumor testing 

MAY contain some 

other information

- Inherited genetic 

testing DOES NOT 

report on tumor 

mutations
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Combined testing (“Paired”) is also an option
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Summary

Inherited Genetic Testing 

(“Germline”)

▪ Identify inherited risk 

factors for cancers

▪ Blood or saliva sample

▪ Smaller number of genes

▪ Impact on current cancer 

treatment

▪ Impact for family members 

▪ Tumor Genetic Testing 

(“Somatic”)

▪ Identify mutations that 

drive growth of a cancer

▪ Tumor tissue or blood 

sample testing for 

circulating tumor DNA

▪ Larger number of genes

▪ Impact on current cancer 

treatment
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Thanks to the Cancer Genetics and 
Prevention Program (CGPP)

▪ Director Amie Blanco

▪ Supervisor Julie Mak

▪ Team of 17 Genetic 

Counselor specializing in 

Cancer Risk

▪ Specialties in Gyn/Onc as 

well as breast cancer, 

colon cancer, childhood 

cancers, etc.

▪ Hereditary Cancer Clinic 



Charlotte Rosenfield, MS, CGC
Genetic Counselor
UCSF Cancer Genetics and Prevention Program
charlotte.rosenfield@ucsf.edu

Clinic Phone Number: 415-885-7779

mailto:charlotte.rosenfield@ucsf.edu


Extra Slides
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Oncogenes (Proto-oncogenes) vs Tumor Suppressor Genes

▪ Proto-oncogenes become 

oncogenes with mutation

▪ Altered products that 

increase/active cell 

division

- Activation causes cancer

▪ Mostly occur in tumor 

tissue (rarely in inherited 

DNA)

▪ Ras gene, HER-2, EGFR

▪ Protective genes that 

control cell growth

▪ Mutations cause stops to 

normal cell cycle, leading 

to tumor development

- Inactivation causes cancer

▪ Can occur in tumor tissue 

or inherited DNA 

(germline)

▪ BRCA1 and BRCA2, APC, 

MMR gene mutations
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“Two-Hit” Hypothesis of  Hereditary Cancer
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Microsatellites

▪ Short repetitive sequences in the 

DNA

▪ Biomarker for DNA stability

- Microsatellite instability (MSI)

▪ Functioning genes keep these 

microsatellite regions in order 

through DNA mismatch repair 

(MMR)

▪ “Mismatch repair deficiency” = “MSI-

high” = “MMR absent”

▪ MMR gene mutations can be 

inherited

- MLH1, PMS2, MSH2, MSH6, EPCAM
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BRCA1 Cancer Risks

▪ Profile of cancer risks with 

each tested gene

▪ Ex. BRCA1 has “primary” 

cancer risks, as well as 

“secondary” cancer risks

▪ Possible that presentation in a 

specific family is specific to 

only one type of cancer and/or 

multiple
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