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Bode Cellmark

Forensic DNA Solutions

Forensic Intelligence

Solutions
* Rapid DNA
¢ Mixture Deconvolution

Data Management/
Reporting

DNA Database Services and
Software

-BodeMatch * Post-Blast Exploitation
-BodeHITS
Collection Products
* Buccal DNA Sample Collection
DNA Analysis System
DNA Casework * Crime Scene Evidence
« Casework Collection
* Post Conviction
* Cold Cases
* Databanking
* Missing Persons
DNA Investigative Services
Lab Management
Lean Six Sigma Consulting
Validation Services -
Proficiency Test Kits g Eo%gﬁsﬁgllmark



Sexual Assault Kit Testing at Bode

More than 50% of Bode
work is SAK Testing

Los Angeles — 10,000 kits
Las Vegas — 7,000+ (ongoing)
New York City — 6,000

H Sexual Assaults Houston — 5’800
B Property Crimes

© Law Enforcement Tean - 5,500+

B Missing Persons Det rOit _ 4,000+

M Custom Casework

Utah — 4,000+ (ongoing)
lllinois — 3,000+ (ongoing)
Memphis — 3,000+

* More than 65,000 SAKs tested
e >20,000 SAKs in 2018 alone
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Sexual Assault Crisis

Every 98 seconds, an American is
sexually assaulted.

And every 8 minutes, that victim is a child. Meanwhile, only 6 out of

every 1,000 perpetrators will end up in prison.

NUMBER OF PEOPLE VICTIMIZED EACH YEAR

Inmates:

Pe =)
Co 80,600 were sexually assaulted or raped'

Children:
60,000 were victims of “substantiated or indicated” sexual abuse."

® @ ® General Public:
..' 321 ,500 Americans 12 and older were sexually assaulted or raped. "

Military:
1 8,900 experienced unwanted sexual contact.

National Sexual Assault Hotline | 800.656 HOPE | online.rainn.org
2

Please visit rainn arg/statistics/scope-problem for full citation

1 out of eve ry 6 American women has
been the victim of an attempted or completed rape in
her lifetime (14.8% completed, 2.8% attempted).

National Sexual Assault Hothne | B00.656. HOPE | online.rainn.org
5

Please visit rainn org/statisticsAvictin al-violence for full citation
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Driving Sexual Assault Kit Testing

Legislation (2017) Funding: ~$200 million

e 76 pieces of reform .
introduced .

— 22 reforms enacted

29 active projects

in 21 states

RAPE KIT SUBMISSION

- Laws previously enacted
|| pending in 2018

[ ] Did not pass in 2018

2015 - Manhattan’s DA Office - S38M
2015-2020 - Dept Justice - S160M+

Bode Kits Tested per year

2014
2015
2016
2017
2018 (proj)

4,300
6,400
10,000
16,000

20,000
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TECHNICAL APPROACHES

GOALS:
National Best Practices
1) Optimize the Process for Sexual Assault Kits:
* Direct-to-DNA
2) Improve Efficiency
* Automation
3) Maintain Quality
* Simplify




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

A RECOMMENDATION 27:

Laboratories should consider changing the order of processing
the evidence by going to Direct to DNA and then, only if needed,
proceed with serology.

More efficient

Maximize chances of CODIS
eligible profiles

Focus resources on
probative cases

Stretch funding to more
cases
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Direct-to-DNA

: /[
1000 unscreened kits
700 DNA detected
586/700 have foreign DNA

1% of cases will
138/150 Offender
likely proceed
with a full
offender HITS . . .
criminal trial

v




Direct-to-DNA

aka- YSCR, Y-screen, Y-chromosome screening

NOT YSTR Testing

Quantify with Male DNA +
: sample(s)
Quant Trio )
Human/Male

Differential

Cut swabs extraction of
all samples

negative

Quant samples stop
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Direct-to-DNA

A TRIO OF SUCCESSYA

-
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Direct-to-DNA: Detection of degraded
samples

 The degradation index (Dl) 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
e 3-10: moderate degradation — target double
e >10: severe degradation — target 4X

= Bode Gellmark
b= FORENSICS



’ Direct-to-DNA

Degradation index vs. profile quality
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e DI =10.05
* Profile is ski-sloped, indicative of degradation

= Bode Gellmark
b= FORENSICS 12




Direct-to-DNA: Accuracy of Quantifiler Trio

Reamp rate impact

>40% reduction |° Older Quant Kit:
: . 169 of 1088
in reamplification _
required re-amp
ratell!
(15.5%)

e Trio: 77 of 909
required re-amp
(8.5%)
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Goal #1: Optimize the Process

Approach Comparison: Typical Project 18 Months
300
ks Il Serol
2 250 Full Sero 9gy and
E_ DNA Testing
200 .
§ Male DNA with Semen
g Confirmed
8 10 —Male DNA
sy 100 - i Screening, Semen 2000 cases (14mo)
g Confirmed, and
E 50 - DNA Testing Male DNA Screening*
< —Male DNA 2000 cases (12 mo)
O r1r 111 1 17T 1T 17 1T 1T 1T 1T 1T T TTT" .
Screening and DNA
1 3 5 7 9 11 13 15 17 Testing
Number of Months
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/ Goal 2: Improve Efficiency

Automation

* Higher Output

]
Increase Accura cy National Best Practices

* Maximize use Of for Sexual Assault Kits:
A Multidisciplinary Approach
laboratory personnel

Laboratories should consider incorporating robotics and/or
automation at each step of the DNA process for the most efficient
high-throughput approach.

National Institute
NIJI of s
NCE JUSTICE.
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Objective: Automate Differential Extraction

Wish List Outcomes

* High Quality * Increase Recovery

* High Quantity * High Throughput

e Clean Male DNA Fraction * Increase Process Flow
* Reduce Sample Handling * Reduce post-extraction

purification/concentration

1995 2005 2005 \ 2006
Organic/Chelex / DNAIQ Biomek QIAamp Micro EZ1 BioRobot

2009 \ \
QlAsymphony
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Automated Differential Extraction

'. Automated Differential
5
! #3
ﬁz r #1 g Suspend Pellet #2
emove Digestion Buffer a with DNase +Start Remove -EF
ProK Buffer 8
Automated: 88
#3 samples/HOUR
Wash Pellet #4
Centrifuge @ Deactivate Dnase
with Stop Buffer
#4
Wash Pellet
Centrifuge
Manual:88 @ Epithelial DNA |
samples/DAY 45

Wash Pellet @ Spermatocyte DNA |
Centrifuge

Next -

Lyse Sperm Pellet K Bode Gellmark
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Pilot Study - Time/Cost Comparison

350 cases done with
Michigan State Police
& Detroit PD

Cases selected
— Mostly female victims

— Age of kits 2002-2009
« Time Savings:
1.14hr/case

More than 5 full-time
analysts

Time (Hours) Manual DNase
Analysis/Kit 4.46 3.42
Review/Kit 0.36 0.26

10,000 Kits (extrapolated)

Total Time Savings

11,400 hours

Total Cost Savings

$456,000

Internally developed manual DNase procedure has minimal
consumable/reagent cost savings

Time estimated at S40/hour
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Objective: Automate Everywhere

Fully Automated

Quant/

Automated Normalization/

Differential CE Set Up

Amplification

* Biggest time- e Hamilton STAR
savings and STARlet

e Tecan EVO

= SN PNTE T .

e e i
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Automation / Workflow Improvement
B

Y-Screen / Direct to DNA

Extraction separation of
male DNA from female
DNA

Quantitation

Normalization &
Amplification

Capillary Electrophoresis

Implemented - 2016

Implemented - 2017

Implemented - 2018

In Review

In Progress

AUTOMATION STATUS IMPACT

No more sperm searches

Estimated $12k or 124
labor hours saved per day

~120 labor hours/month
or $13,000/month

~120 labor hours/month
or $13,000/month

~60-70 labor hours/month
or $6250/month



Goal #3: Maintain Quality

* LSS principles
* Project Simplify 7

* Mixture :C@;

assistance tools
* Barcode labeling
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PERSONNEL REORGANIZATION

Fusion6C POD 24Plex POD

Globalfiler FusionsS POD

POD

SAMPLING POD

Technologists

LABORATORY inventory/sample
SUPPORT/AUTOMATION TEAM SRS = [ for
extraction
Technologists
Extraction through CE




Project Simplify

Reduced STR Workflows from 11 - 4

1. Thermo Globalfiler on 3500

2. Promega Fusion 6C on 3500

3. Promega Fusion 5C on 3500 A B

4. Qiagen 24plex on 3500

5—Glebaltleren3130 <
. A B

6—promega-Fusion 6C on 3130 >

\ -y
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Tray ID:

Shipment:

Project Simplify

Reduced Quant/Norm/Amp worksheets from 30 > 1

Auto-calculates based on kit

DNA Normalization and Amplification Worksheet

Extraction Batch

Tube
Numbe
r

WS created by: \mp completed by: Witness: /// «'/” -
\ N
Date: Date: Date: \5 i
>7& I E

Amp Dilution Amp Tray Concentratio Timplatte Remaining

Plate Sample Name | arge Volume

well DNA (pl) | TE (ul) |DNA (ul) | TE(u) | M (ng/ul) Amount )
(nq)

A11

B1.1

C1.1

D11

E1.1

F1.1

G1.1

H1.1

A21

B2.1

C21

D21

E2.1

F2.1

G2.1

H2.1
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AUTOMATE MIXTURE INTERPRETATION

Statistical Evaluation Worksheet: Mixture Evaluation for Comparison and Statistics

Analyst:
Date:
Sample Name:

Number of contributors:

o2

O At least 2

Total Number of Alleles*:
System

O 3 or more

Locus

Evidence Profile

Major Component »

Minor Component ~

Suitable for
CPEICPI Stat.

Notes

D351358

vWA

D165539

CSF1PO

TPOX

Yindel

AMEL

D8S1179

D21511

D18S51

DYS391

D2S441

D195433

THN1
4 » » | INSTRUCTIONS | Mixture - GF < Major Contributor Minor Contributor Foreign ~ Major Mixture L.R. Evaluation

GMIDX_Data

ot

e Standardize analyst
interpretations and
calculations

e Reduce admin errors

 Save time on calculations
for analyst & reviewer

Time saved interpreting
mixture

Analyst — 50%
Reviewer — 75%

= Bode Gellmark
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BARCODING
4

e 2D barcodes
replace need for
withess

e Reduce errors

* Improve tracking

e " -‘ ' i L
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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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Swap the Swab: Bode Armor:
Improved DNA Stability & Recovery Enhanced Protection for DNA Samples

Bode Armor™: Enhanced Protection for DNA Databanking Samples
Dan Watsula, MS; Sayed Mosavi, MS; Allie Flores BS; Jangbir Sangha, MA; Robert Bever, PhD
Bode Cellmark Forensics, Inc. 10430 Furnace Road, Suite 107, Lorton, VA 22079
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Introduction Serology Results Introduction
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inhibting nucleases and preventing the as wellas other withDNA degradation. This will detail the studies providing evidence of
DNase and bacteria inhibition as wellas long term accelerated studies displaying the enhanced DNA stability.

Accelerated stabilty studies were performed by placing Bode Armor treated Buccal DNA Collector samples in a 56°C incubator for nearly 3 years. At the 3 year time point, samples were removed
from the selected storage conditions and processed using standard DNA analysis procedures. Using an accelerated aging calculation, storage for approximately 3 years at 56°C equates to
storing at room temperature (22°C) for thirty (30) years.

This study demonstrates the next step in enhancing buccal sample stability; Bode Armor. Bode Armor, when applied to collected samples, prevents naturally occurring enzymes, bacteria, and
additional factors collected from the individuals mouth from affecting DNA yields and profile success rates. Combining low humidity storage (The Bode Vault) and a preservative solution (Bode
/Armor), Bode’s scientists have shown stability of a buccal DNA sample up to 30 years during an accelerated study.

ST T 'C Low Humidity
saliva, blood, and seminal fluid.
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Bode’s Enhancementsin Anti-Microbial Property Bode Armor DNA Stability Study

S 3: 5 Stability Bode Armor Significantly 30
- Inhibits Bacterial Growth Sample Age (Years) :
Porson A - = (simulated)
iy anatec b ;:;’co:s:z s ) 2 Storage e Room Room 56°C
A Y BT 5 / Temp Temp
PowerPlex Fusion, 3 year Accelerated Sudy ‘ i High — Low
5 _ Average Small
8 / Autosomal Target 7.28 499 264
77777 003 00 Knfe. 10g ONA O£ 088 8003 on Kafe, 103 ONA, O 435 - (nglpl)
o Bode Vault Average Large
-Provides protection of the DNA from 3 \ Il Autosomal Target [E:EX] 418 0.81
environmental effects such as 2 (ng/u)
uncontrolled humidity. ati
radation BT (RN ¥
Index
81003 on Sroe, 3 ng ONA,OE 169 S1000 0n Sroe. DNAmEES o, OF Ung. c';':omnz::; " 50'1 Aﬂode o »Degradation index= DNA quantity of large target / DNA quantity|
Plale rmor Recuction of smalltarget
$99.46% >Degradation index 1=Little to no degradation
Top: Bacterial culture collected with = »Degradation index 2-4=Some degradation has occurred
Methods cotton swab from a shoe (Left) or Cl 2 »Degradation index 5+= Sample is degrading
Serratia marcescens (Right) is plated 19 98.7%
T —
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