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Progress in science depends on new techniques, new discoveries 
and new ideas, probably in that order." -Sydney Brenner

Single gene analysis Chromosome microarray Next generation

Individual gene 
sequencing, dosage 

analysis (PCR, MLPA)

Chromosome 
microdeletion/ duplication 

detection

Multiple gene panels 
Whole exome / genome



Timeline

Sanger single gene sequencing                                 GINA law

              

                                      Human genome mapped             $5000 genome

1995            2001        2008                  2009     
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multifactorial                    vs.                          mendelian
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“Hi doctor,

As you know I want to be as 
proactive as possible given my 
family history.

My aunt was just diagnosed with 
breast cancer—since this also 
affected my mother, and there are 
other cancers on that side, should I 
have any specific testing?”



Common complex breast 
cancer

Familial breast cancer

Hereditary predisposition 
syndrome breast cancer

Bernsetin-Mohlo, R et al. Breast Can Rad Therapy 2022
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Public health genomics: 
“CDC3” priorities

> Hereditary breast and 
ovarian cancer syndrome

> Lynch syndrome

> Familial 
hypercholesterolemia
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Cell-free DNA 

screening: 

“liquid biopsy”

When using a negative screening examination, 
AI algorithms performed better than the 
Breast Cancer Surveillance Consortium (BCSC) 
risk model for predicting breast cancer risk at 0 
to 5 years. Combined AI and BCSC models 
further improved prediction.

Arasu, V et al. Radiology Jun 2023
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On the horizon Artificial intelligence

Cisneros-Villanueva, M et al. Brit J  Can 2022

Polygenic risk

Pharmacogenetics
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Genomics logistics

Practice support Stewardship Translational research

Streamlined pathways

Screening & tracking

Clinical decision support

Interpretation and data 
storage

Delivery science

Strategic alliances



Thank you! Stay well
leslie.manace@kp.org

PERSONALIZED MEDICINE & GENOMICS | NORTHERN CALIFORNIA SCREENING & TRACKING
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Appendix: A Medical Genetics Department

Clinical Genetics Laboratory and Research Multidisciplinary

▪ Prenatal

▪ Cancer

▪ Cardiovascular

▪ Dysmorphology

▪ Metabolic

▪ Screening & Tracking

▪ Graduate Education

▪ Germline molecular/ 
cytogenetic

▪ Cancer molecular/ 
cytogenetic

▪ Biochemical

▪ External lab partners

▪ Division of Research

▪ Research Bank

▪ Multispecialty 
Programs

▪ CA State Public Health

▪ Pharmacogenetics

▪ Reproductive 
Endocrinology & 
Infertility

▪ Cancer Care
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