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Disaster Victim Identification (DVI)
= Mass fatalities

= Remote locations

= High temperatures & humidity

= Limited/lack of facilities

= Loss of electricity

= Inability to perform DNA analysis for
weeks/month

= Skeletal samples

Goals
= Fast, simple DNA collection (in field)
= First 2 weeks (or prior to skeletonization)
= RT storage of samples
= Faster sample processing for STR typing
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Sampling Approach - Swabs
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STR Results - Swabs

Traditional Analysis — QS Direct PCR - GO!
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« Full profiles with fresh tissues (skin & muscle)
« Cotton swabs & the foam heads from Whatman® EasiCollect™ Devices seemed to generate the most
consistent results regardless of the tissue type sampled

« Direct PCR of swabs less successful from decomposed remains; Nylon — PCR inhibition, dilution required
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Inhibition — Nylon Swabs

Other direct STR kits?
No DNA, PCR failure, and/or complete inhibition?

Small Amplicon| 0.0487
Large Amplicon] 0.0000
Degradation | n/a
IPC -0.31
Allele % 100
Small Amplicon| 0.0084
Large Amplicon] 0.0000
Degradation | n/a
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-13.87
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i




60 120 180 240 300 360 420

1900+

L A 1 1

1
X 7 15 14 29
1477 1788 3664 2212 2150

DP [ ] [ ] [ ] [ |
TPOX [Dvs3of][  Dis16s6 [[ D12s3e1 |
60 ) 1 ?O ‘ 1§0 ‘ 24}0 ) 390 ‘ 3§O ‘ 420
1900+
0
DP

60 120 1%}0 24‘10 300 3§0 4?0

I T | k ]

11 T A“‘A
14 16 12 13
2099 3268 1097 2913 914

20
851

1524 1035

DP [ | [ | [ ] [ | [ |
[ D2sas1 ]
60 ) 1?0 ‘ 1§0 ‘ 24}0 ) 390 ‘ 3§0 ‘ 4?0
1900+
A L | 1
T
10 |14 14 19
12011710 1124 1209
16 20
1277 1581
DP [ ] [ ] [ ] [ ] [ ]
| [ csktpo  J[ D3s3tz ] [ Dsssts ][ D7ss20 | (|
60 1§0 ‘ 240 ) 390 ‘ 3(?0 ‘ 4?0 /\ )
1900+
[ il L | L) / ﬁ\
Q 11 9 14 12 8 |12 S
1407 1176 1678 [1336 2457 1436/1282 2904
12

1209

Dilution



DECOMPOSED

100% Alleles
S N
‘8 J b lan noow . ] A . N
whd
o
O
93% Alleles
\ B oema . A
. 98% Alleles
E :ll ‘JJJLJIJ A ! A l L w !Juﬂ A . AN N
©
(@)
LL
93% Alleles
} Lﬂud . n . o B o . - Jﬂl
Qs - 81% Alleles
S ‘°°§M_J_}l_il!llh L owmens o N ]
> nnnnn
z EEEEE
“““““ 29% Alleles

DDDDD

DDDDD

.LL 1/( Mok J’L




Preservation — 1 month
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* No significant difference between skin & muscle tissue
 Significantly fewer alleles were recovered from samples collected & stored on Nylon
ANGFLOQSwabs for 1 month




Examples of Reworked Samples
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» Quantifiler Trio indicates low to moderate degradation, no inhibition

» Quantiplex Pro indicates high degradation and no inhibition

32000

24000 ST: 0.24
Quantiplex 1 LT: 0.011
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Examples of Reworked Samples
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Examples of Reworked Samples

QS imbalance
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Sampling Approach - Biopsy

PDQeX (ZyGEM) QlAquick

~ 4

<20 min \

Quantifiler Trio

l

24plex QS

Modified TENT Buffer
10mM Tris, 10mM EDTA, 1M NaCl, 2% Tween 20

(DNA leaches into solution)

Stored for up to 1, 3, & 6 months

1:10 Dilution (no purification)

2uL

24plex GO!



DNA Concentration (ng/ulL)
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Average No. Alleles (%)
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FRESH TISSUES - 6 month storage
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Differences in Decomposition

Early Decomposition (days 6 — 8)
Before/onset of Bloat




DECOMPOSED - Before/Onset of Bloat
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Difference in Decomposition

Advanced Decomposition (days 10 - 14)




ADVANCED DECOMPOSITION |
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ADVANCED DECOMPOSITION =
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Low/No DNA present
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Degradation N/A
IPC 0.049

No/little benefit in re-running sample in attempt to improve profile
Re-extract?




Highly Degraded
GO!
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Conclusions ~—

All methods preserved DNA well for relatively fresh tissues (up to 4 days in this

study)

Most promising methods for collecting & storing DNA at RT from decomposed

remains:

Cotton or foam swabs via incision in underlying muscle tissue

Tissue biopsy in TENT buffer rapidly purified with PDQeX 2400 System
Direct PCR approaches show some potential but require optimization

Quality indicators in the Quantiplex Pro kit can increase first-pass success rates,

and Quality Sensors in the Investigator 24plex STR kits can be used to confirm

best route for sample rework (or not)
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