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Genetics is a way of thinking.  Genomics is 
a set of tools.  If we think rigorously about 
genetics and use these tools well, the 
resolution of disorders on behalf of our 
patients will be bounded only by our 
imagination.
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Two Transformational Events:
Opportunities and Challenges

• Information: The Human Genome Project

• Technology: Next-Generation DNA Sequencing



The Human Genome Project (1990-2003)
• Conceptualized by US Department of Energy in mid-1980s

– “The ultimate goal of this initiative is to understand the human genome” and 
“knowledge of the human genome is as necessary to the continuing progress of 
medicine and other health sciences as knowledge of human anatomy has been 
for the present state of medicine”

• Formally founded in 1990 by DOE and NIH with a budget of $3B and a timeline of 
15 years

• Initially led by JD Watson at the NIH/NCHGR, with insistence that 5% of budget be 
devoted to ELSI

• Watson resigned in 1992 in disagreement with NIH director over patenting of 
genes; replaced in 1993 by Francis Collins who became first director of 
NIH/NHGRI 

• Eventual consortium consisted of hundreds of faculty-level scientists at multiple 
institutions on four continents



The Human Genome Project – June 27, 2000



The Human Genome
• Genome: 3.3 Gb (786 MB; raw data from a NGS device ≈200 GB)

• 20,687 genes (approximately same number as fruit fly and roundworm); prior 
estimates ranged from 50K to 140K

• Protein-coding genes account for only 1.5% of genome

• Remainder consists of non-coding RNA molecules, regulatory DNA sequences, 
introns, and sequences to which no function has been assigned 

• Relatively small number of genes associated with ability to build a very large 
number of modular proteins through the selective incorporation of exons 
(alternative splicing)



Two Transformational Events:
Opportunities and Challenges

• Information: The Human Genome Project

• Technology: Next-Generation DNA Sequencing



Missing Link – Sequencing Technology

Frederick Sanger, ca. 1977

(Nobel Prize-Chemistry, 1980) 
High-Throughput DNA 

Sequencing Facility, ca. 2001 



Sequencing Technology v.2 
(“Next-Generation” DNA Sequencing)





Sequencing Technology v.2 (“Next-Generation” DNA Sequencing)
at the Miami Cancer Institute

• Targeted gene panel sequencing
(50-200 genes)

• 0.3 – 15 Gb in 5-55 hours
• ~ $1,000 variable costs
• Ideal for germ line cancer

predisposition panel or somatic 
therapeutic target panel

• Genome, exome, transcriptome
sequencing  

• 20 – 300 Gb in 15-60 hours
• ~ $2,000 variable costs
• Ideal for everyday (550) or

production (6000) scale “ome”
sequencing

Illumina MiSeq Ion Torrent PGM

Illumina NextSeq 550 Illumina NovaSeq 6000



Next-Generation DNA Sequencing Instrument for 
Targeted Gene Panels (≤50)
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Now*



*Genetics will play an 
increasingly important 
role in the practice of 
medicine: disease 
gene discovery, 
genetic predisposition, 
diagnosis, prognosis, 
and treatment



Molecular Diagnostics Laboratory
• Opened laboratory for clinical testing on April 1, 2019

• MCIAdvantage 170-gene NGS panel for solid tumors
• Microsatellite instability (MSI) analysis
• Rapid EGFR and rapid BRAF analyses

• Received full two-year CAP-accreditation and CLIA-certification 
following on-site survey on August 26, 2019

• Performed 165 oncologist-ordered tests between April 2 and August 26, 
2019

• Began performing “Viral Quant” assays (CMV, EBV, AdV, HHV6) for 
BMT Program on July 17, 2019, with 105 tests performed as of August 
26, 2019

• Three presentations at Association for Molecular Pathology Global 
Conference 2019



Phase	I	(April,	2019)
• MCIAdvantage*	Cancer	Panel	(Illumina	TST170)

• Microsatellite	instability	(MIS)	analysis	
• EGFR	&	BRAF	rapid mutation	analysis	

• Viral	load	tests	for	BMT	(CMV,	EBV,	AdV,	and	HHV6)

Molecular Diagnostics Laboratory



Molecular Diagnostics Laboratory
Phase	II	(December,	2019)
• MCIAdvantage_Liquid (35	gene	ctDNA	NGS	Panel)	

• MCIAdvantage_Heme (44	gene	NGS	Myeloid	Cancer	Panel)

• MCIAdvantage_Myeloid MRD	(14	gene	NGS	MRD	Myeloid	Panel)

• Chimerism Analysis	(Post-BMT	Engraftment	Analysis)	

• FLT3mutation	analysis	for	AML	(PCR-based	LDT)

• BCR-ABL1 Ultra	Quant	for	CML	

• Clonality NGS	Panel	(Hematologic	Lymphoid	Malignancies)

• Clonality MRD	NGS	Panel	(Hematologic	Lymphoid	Malignancies)
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Biospecimen Repository Facility 
• Banked (through rigorous and comprehensive IRB-approved informed consent) 

16,991 blood and tissue samples in FY19, for a total of 25,561 biospecimens 
since program launch

• Developed and launched the BRF Cohort Identification Tool in Tableau, in 
collaboration with the MCI Data Mart Team, to enable optimal identification of 
biospecimens and clinical data for translational research projects

• Executed nine approved requests from internal or external investigators, including 
access to banked samples and prospective initiation of targeted collections

• Launched MTAs with four external institutions
• Presented research findings at seven national and international meetings  



Biospecimen Repository Facility
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Protocol Support Laboratory 
• Supported biospecimen collection, processing, and distribution for 56 clinical 

trials, with 2,358 patient encounters
• Contributed to the design of correlative science and managed biospecimens for 

four MCI investigator-initiated trials
• Designed and implemented the MCI Research Pathology SharePoint, an 

interactive system the connects the Clinical Trials Office, Department of 
Pathology, and PSL in real-time to request and distribute biospecimens in an 
expedited and protocol compliant manner

• Active participant in clinical trials axis involving CTO, PSL, Precision Medicine 
Unit (phase I), and Clinical Research Operations.   
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Thank You


