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Bode Cellmark
Forensic DNA Solutions

Data Management/ 
Reporting
DNA Database Services and 
Software 
-BodeMatch
-BodeHITS

DNA Analysis
DNA Casework
• Casework
• Post Conviction
• Cold Cases
• Databanking
• Missing Persons
DNA Investigative Services

Lab Management
Lean Six Sigma Consulting
Validation Services
Proficiency Test Kits

Forensic Intelligence 
Solutions
• Rapid DNA
• Mixture Deconvolution
• Post-Blast Exploitation

Collection Products
• Buccal DNA Sample Collection 

System
• Crime Scene Evidence 

Collection



Sexual Assault Kit Testing at Bode

More than 50% of Bode 
work is SAK Testing 

• More than 65,000 SAKs tested
• >20,000 SAKs in 2018 alone

Notable Projects
Los Angeles – 10,000 kits

Las Vegas – 7,000+ (ongoing)

New York City – 6,000

Houston – 5,800 

Texas – 5,500+

Detroit – 4,000+

Utah – 4,000+ (ongoing)

Illinois – 3,000+ (ongoing)

Memphis – 3,000+
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Sexual Assault Crisis
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Driving Sexual Assault Kit Testing
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Funding: ~$200 million
• 2015 - Manhattan’s DA Office - $38M 
• 2015-2020 - Dept Justice - $160M+

Legislation (2017)
• 76 pieces of reform 

introduced
– 22 reforms enacted

Bode Kits Tested per year
2014 4,300

2015 6,400

2016 10,000

2017 16,000

2018 (proj) 20,000

29 active projects 
in 21 states



GOALS:
1) Optimize the Process

• Direct-to-DNA
2) Improve Efficiency

• Automation
3) Maintain Quality

• Simplify

TECHNICAL APPROACHES



Goal #1: Optimize the Process
Direct-to-DNA

• More efficient
• Maximize chances of CODIS 

eligible profiles
• Focus resources on 

probative cases
• Stretch funding to more 

cases
7
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1000 unscreened kits

700 DNA detected

586/700 have foreign DNA

380/586 uploaded to CODIS

150/380 CODIS HIT

138/150 Offender 
HITs

99/138 new 
offender HITS
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1% of cases will 
likely proceed 
with a full 
criminal trial

Direct-to-DNA



Direct-to-DNA
aka- YSCR, Y-screen, Y-chromosome screening
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Cut swabs
Differential 

extraction of 
all samples

Quantify with 
Quant Trio 

Human/Male 
Quant

Male DNA + 
sample(s) 
proceed; 
negative 

samples stop

NOT YSTR Testing
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Direct-to-DNA



• The degradation index (DI) is a good gauge of 
whether profile results will indicate 
degradation of sample
– Established DI to profile quality in validation

• 1-3: no to little degradation – target normal
• 3-10: moderate degradation – target double
• >10: severe degradation – target 4X
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Direct-to-DNA: Detection of degraded 
samples
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Direct-to-DNA
Degradation index vs. profile quality

• DI = 10.05
• Profile is ski-sloped, indicative of degradation



Reamp rate impact
• Older Quant Kit: 

169 of 1088 
required re-amp 
(15.5%)

• Trio: 77 of 909 
required re-amp 
(8.5%)
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Direct-to-DNA: Accuracy of Quantifiler Trio

>40% reduction 
in reamplification

rate!!!



Goal #1: Optimize the Process

18 Months
Full Serology

1350 Cases (18 mo)

Male DNA with Semen 
Confirmed

2000 cases (14mo)

Male DNA Screening*
2000 cases (12 mo)
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Goal 2: Improve Efficiency
Automation

• Higher Output
• Increase Accuracy
• Maximize use of 

laboratory personnel
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1995
Organic/Chelex

2005
DNAIQ Biomek

2005
QIAamp Micro

2006
Cellulase

2006
EZ1 BioRobot

2007
Manual 

Modifications

Objective: Automate Differential Extraction

Wish List
• High Quality
• High Quantity
• Clean Male DNA Fraction
• Reduce Sample Handling

Outcomes
• Increase Recovery
• High Throughput
• Increase Process Flow
• Reduce post-extraction 

purification/concentration

Bode Cellmark Confidential 16

2009
Laser Microdissection

2009
QIAsymphony

2011
AutoDifferex

2011
DNase

2016
Automated 
separation



Automated Differential Extraction
Manual Differential Automated Differential
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#1 
Digestion Buffer

ProK

#2 
Remove -EF

#2 
Remove -EF

#3
Wash Pellet
Centrifuge

#4
Wash Pellet
Centrifuge

#5
Wash Pellet
Centrifuge

#3
Suspend Pellet 
with DNase +Start 
Buffer

#4
Deactivate Dnase
with Stop Buffer

Next
Lyse Sperm Pellet

Epithelial DNA

Spermatocyte DNA

Manual:88 
samples/DAY

Automated: 88 
samples/HOUR



Pilot Study - Time/Cost Comparison
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Internally developed manual DNase procedure has minimal 
consumable/reagent cost savings
Time estimated at $40/hour

10,000 Kits (extrapolated)

Total Time Savings 11,400 hours

Total Cost Savings $456,000

• 350 cases done with 
Michigan State Police 
& Detroit PD

• Cases selected
– Mostly female victims
– Age of kits 2002-2009

• Time Savings: 
1.14hr/case

Time (Hours) Manual DNase

Analysis/Kit 4.46 3.42

Review/Kit 0.36 0.26

Bode Cellmark Confidential 

More than 5 full-time 
analysts



Fully Automated
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Automated 
Differential

Quant/
Normalization/
Amplification

CE Set Up

• Biggest time-
savings

• Hamilton STAR 
and STARlet

• Tecan EVO

Bode Cellmark Confidential 

Objective: Automate Everywhere



Automation / Workflow Improvement

AUTOMATION STATUS IMPACT

Y-Screen / Direct to DNA Implemented – 2016 No more sperm searches

Extraction separation of 
male DNA from female 

DNA 
Implemented – 2017 Estimated $12k or 124 

labor hours saved per day

Quantitation Implemented – 2018 ~120 labor hours/month 
or $13,000/month

Normalization & 
Amplification In Review ~120 labor hours/month 

or $13,000/month

Capillary Electrophoresis In Progress ~60-70 labor hours/month
or $6250/month



Goal #3: Maintain Quality

• LSS principles
• Project Simplify
• Mixture 

assistance tools
• Barcode labeling
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PERSONNEL REORGANIZATION
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SAMPLING POD

Technologists 
inventory/sample 
cases – prep for 

extraction

LABORATORY 
SUPPORT/AUTOMATION TEAM

Technologists
Extraction through CE

Globalfiler
POD 

Fusion6C POD

Fusion5 POD

24Plex POD



Project Simplify
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1. Thermo Globalfiler on 3500
2. Promega Fusion 6C on 3500
3. Promega Fusion 5C on 3500
4. Qiagen 24plex on 3500
5. Globalfiler on 3130
6. Promega Fusion 6C on 3130
7. Promega Fusion 5C on 3130
8. Identifiler Plus on 3130
9. Identifiler on 3130
10. PowerPlex 16HS on 3130
11. PowerPlex 16 on 3130

Reduced STR Workflows from 11 → 4



Project Simplify
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Reduced Quant/Norm/Amp worksheets from 30 → 1 
Auto-calculates based on kit



AUTOMATE MIXTURE INTERPRETATION
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• Standardize analyst 
interpretations and 
calculations

• Reduce admin errors
• Save time on calculations 

for analyst & reviewer

Time saved interpreting 
mixture

Analyst – 50%
Reviewer – 75%



BARCODING

• 2D barcodes 
replace need for 
witness

• Reduce errors
• Improve tracking
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TECHNICAL APPROACHES

GOALS:
1) Optimize the Process
2) Improve Efficiency
3) Maintain Quality

ACHIEVED THROUGH:
1) Direct-to-DNA Using Quant Trio
2) Automation
3) Project Simplify
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Further Information
Mike Cariola
General Manager, Bode Cellmark 
Forensics

Mike.cariola@bodetech.com
Manzar.ahmed@bodetech.com

Technical Services:
bode.service@bodetech.com
1-866-BODE-4-ID (263-3443)
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Visit our Posters
Swap the Swab:
Improved DNA Stability & Recovery

Bode Armor:
Enhanced Protection for DNA Samples
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