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Outline of Topics to Discuss
* Introduction to Low Template (LT) DNA

» Historical perspective of LT-DNA testing

» Technical Aspects of LT-DNA testing
— Challenges and limitations with LT-DNA testing
— Approaches to genotyping low template DNA
— LT-DNA data and Peak Height Ratios (PHR)

 History of LT-DNA testing at OCME

* Conclusions and recommendations for setting
up an LT-DNA testing lab

http://www.cstl.nist.gov/biotech/strbase/LTDNA.htm 1
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Introduction to Low Template
(LT) DNA

Some Definitions of Low Template (LT) DNA

e Work with <100 pg genomic DNA (~15-17 diploid copies of nuclear
DNA markers such as STRs)

« Data below stochastic threshold level where PCR amplification is not
as reliable (determined by each laboratory; typically 150-250 RFUS)

« Enhancing sensitivity of detection (34 cycles instead of 28 cycles)

» Having too few copies of DNA template to ensure reliable PCR
amplification

« Often the minor component of mixture samples consists of low level
DNA template amounts

LT-DNA analysis is dependent on
the amount of DNA present NOT
the number of PCR cycles
performed; LT conditions may exist
with 28 or 34 cycles

http://www.cstl.nist.gov/biotech/strbase/LTDNA.htm 2
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Amounts of DNA Required

1985-1995  RFLP/VNTRs 50 ng — 1000 ng

|

1991-present PCR/STRs 05-2 ng

(kits since 1996)

1999-present LT-DNA/STRS <0.1ng

LT-DNA testing extends the range of samples
that may be attempted with DNA testing

Impact of DNA Amount into Multiplex PCR Reaction
We generally aim for 0.5-2 ng

DNA amount | pigh levels of DNA create interpretation

(log scale) challenges (more artifacts to review)
100 ng =
A Too much DNA
—+A = Off-scale peaks
10ng = = Split peaks (+/-A)
= Locus-to-locus imbalance

- 2.0ng ell-balanced STR multiplex
1ng = STR Kits Work Best in This Range

vens J" ﬂ Ll

100 pg

0.1 - .
ng template Too little DNA

= Heterozygote peak imbalance

5 = Allele drop-out
0.01 ng P9 .
' 1 template = Locus-to-locus imbalance

Stochastic effects when amplifying low
levels of DNA can produce allele dropout

http://www.cstl.nist.gov/biotech/strbase/LTDNA.htm 3



Becky Hill — Promega 2009 TL Meeting October 15, 2009
Low Template DNA Analysis

Low Template DNA situations exist in many samples

* |n a 1:1 mixture, each DNA source is LT when the
total amount of DNA in the amplification reaction is ~
0.125 ng.

e In a 1:9 mixture, the minor component could be LT
even when the total amount of DNA in the
amplification is 1 ng.

Two different amplifications would be useful with a 1:9 mixture situation:
Normal level of total DNA (e.g., 1 ng) so that major component is on-scale
High level of total DNA (e.g., 5 ng) so that minor (e.g., ~500 pg) is out of LT
realm — yes, the major component will be off-scale...

Robin Cotton, AAFS 2003 LCN Workshop
“Are we already doing low copy number (LCN) DNA analysis?”

Historical Perspective of
LT-DNA Testing

http://www.cstl.nist.gov/biotech/strbase/LTDNA.htm 4
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LT-DNA is not a “new” technique...

* 1996 — Taberlet et al. describe “reliable genotyping of
samples with very low DNA quantities using PCR”

» 1997 — Findlay et al. report single cell STR analysis

* 1999 — Forensic Science Service begins LT-DNA casework
in UK (as an alternative to mtDNA)

* 2001 — Budowle and FBI co-authors urge caution with using
LT-DNA

» 2005 — NY State Commission of Forensic Science with the
recommendation of NY State DNA subcommittee approve
NYC OCME to use protocols for LT-DNA testing

Low Template DNA Work

e Early work on touched objects and single cells:

— van Oorschot, R. A. and Jones, M. K. (1997) DNA fingerprints from fingerprints. Nature.
387(6635): 767

— Findlay, I., Taylor, A., Quirke, P., Frazier, R., and Urquhart, A. (1997) DNA fingerprinting from
single cells. Nature. 389(6651): 555-556

« Application to routine forensic casework was pioneered by the
Forensic Science Service:

— Gill, P., Whitaker, J., Flaxman, C., Brown, N., and Buckleton, J. (2000) An investigation of the
rigor of interpretation rules for STRs derived from less than 100 pg of DNA. Forensic Sci. Int.
112(1): 17-40

— Whitaker, J. P., Cotton, E. A., and Gill, P. (2001) A comparison of the characteristics of
profiles produced with the AMPFISTR SGM Plus multiplex system for both standard and low
copy number (LCN) STR DNA analysis. Forensic Sci. Int. 123(2-3): 215-223

— Gill, P. (2001) Application of low copy number DNA profiling. Croatian Medical Journal 42(3):
229-32

http://www.cstl.nist.gov/biotech/strbase/LTDNA.htm 5
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Previous Presentations on LT-DNA Issues

* AAFS Feb 2003 LCN workshop

* AAFS Feb 2006 Advanced Topics in STRs
workshop

* MAAFS May 2006 LCN workshop
 NEAFS Nov 2007 Cutting Edge workshop

* MAAFS May 2009 Advanced Forensics DNA
Concepts workshop

http://www.cstl.nist.gov/biotech/strbase/pub_pres/AAFS2006_qPCR_LCN.pdf

Technical Aspects:
LT-DNA Challenges, Approaches for
Testing, and Example Data

http://www.cstl.nist.gov/biotech/strbase/LTDNA.htm 6
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Challenges of LT-DNA Testing

Gill, P. (2001) Croatian Med. J. 42(3): 229-232

* Increased chance for contamination (want a sterile lab
environment to reduce staff contamination)

» Data interpretation is more complicated (due to
stochastic variation during PCR amplification):
— Allele drop-out
— Allele drop-in
— Increased stutter products

Reagent contamination

LT-DNA profiles may
be interpreted with
careful guidelines

* May not be able to associate DNA profile with bloodstain
or other visual evidence

Comparison of STR Kit Amplification SOP with LT-DNA
Using the Same DNA Donor

Input DNA Data from Debbie Hobson (FBI) — LCN Workshop AAFS 2003
SOP IEIIU |2IU |4IU |6IU |EIlU ZE‘IU ZZ‘U 24'0 26‘0 ZéU SE‘IU SZ‘U 3“:0
[ D5S318 | 0133317 ] D7sE20 ]
Donor C .. L kxn)-52 52 Yellow Donor © 1ng (S0 r=n)
800
500
1ng U 1 1 =
El [1]
[203] [7z5] EH
PHR = 87% 50 uL PCR
Allele Drop Out
L CN Donar © L rxn)-T4 74 Yellow Donor @ 0078ng (Sgd rxn)
/n
100
8pg A Al
El
279 142 135
PHR =50% 5uL PCR
Heterozygote

Allele Drop In Allele Imbalance

http://www.cstl.nist.gov/biotech/strbase/LTDNA.htm
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Stochastic (Random) Effects with Low DNA
When Combined with Higher Sensitivity Techniques

Loss of True Signal Gain of False Signal
(False Negative) (False Positive)
Heterozygote Allelic Higher Stutter  Allelic Drop-in
Peak Imbalance  Drop-out o = :

el % .
/ jﬁ‘o";_ﬁu‘i S?jtfer 16 allele drop-in
_____ I \ 1

o

Problems with Obtaining Correct
Allele Calls at Low DNA Levels

Sensitivity Series - 32 cycles

Percent Typed

|

100 pg 50 pg 20 pg 10 pg 5 pg
M Correct 100% 90% 60% 40% 0%
O Partial 0% 10% 30% 40% 50%
7 Incorrect 0% 0% 10% 20% 20%
O Failure 0% 0% 0% 0% 30%

DNA Concentration (pg)

Coble, M.D. and Butler, J.M. (2005) J. Forensic Sci. 50: 43-53

http://www.cstl.nist.gov/biotech/strbase/LTDNA.htm
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Suggestions for Optimal Results with LT-DNA

» Typically at least 2 — 3 PCR amplifications from the
same DNA extract are performed to obtain consensus
profiles

» An allele cannot be scored (considered real) unless it is
present at least twice in replicate samples

» Extremely sterile environment is required for PCR setup
to avoid contamination from laboratory personnel or
other sources

Typical LT-DNA Analysis Procedure

Extract DNA

from stain Quantify Amount

of DNA Present

Perform
3 Separate PCR
Amplifications

Interpret Alleles Present

Develop a Consensus Profile
(based on replicate consistent results)

http://www.cstl.nist.gov/biotech/strbase/LTDNA.htm 9
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New Interpretation Rules Required for LT-DNA

Sciepce
Forensie Science International I“{Pmitl.lll

112 (2000) 17-40

www.elsevier.com locate, forseiint

An investigation of the rigor of interpretation rules
for STRs derived from less than 100 pg of DNA

Peter Gill*'*, Jonathan Whitaker®, Christine Flaxman®. Nick Brown®,
John Buckleton”

"Forensic Science Service, Priory House, Gooch Sireer North, Birmingham B3600, UK
"ESR, Private Bag 92021, Auckland, New Zealand

Becerved @ December 1999 receved in revised forma 12 Febmuary 2000; acceptad 13 Febauary 2000

Replicate LT-DNA Test Results from FSS

Gill, P. (2002) Role of short tandem repeat DNA in forensic casework in the UK--past,
present, and future perspectives. BioTechniques 32(2): 366-385.

Table 1. Results of Six Replicate PCR Tests of a Sample Under Low Copy Number Analysis Conditions Compared to the Control Sample
Amelo D19 D3 o3 THO VWA D21 FGA D16 D18 D2

CONTROL XX 14,14 18,18 15,15 793 19,19 26322 20,23 9,12 12,16 17,23

Sample
1 - 14 F - 15F - - 28322  20F - 16 F -
2 XF’ - 18F  15F - 19F - - 12F - -
3 XF - - 15 F - - - - - - 17F
4 XF  14F  18F - - - - - 912 - -
5 XF - 18F - - - - - - -
3 XF'  14F - - - 19F 28322  20F - 12F -

Consensus XF  14F  18F  15F - 19F 28322  20F 12F — -

The consensus resultis reported, provided that an allele is observed at least twice. If only one allele is observed, then an F
designation is given to denote the possibility of allele drop-out

F’ used to designate that allele drop-out of a second allele cannot be
discounted when only a single allele is observed (OCME uses “Z”)

http://www.cstl.nist.gov/biotech/strbase/LTDNA.htm 10
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NIST Example LT-DNA Data

Experimental Design to Study LT-DNA Issues

Pristine DNA Samples
— 2 single-source samples (and mixtures created from these)
— heterozygous for all loci tested (permits peak height ratio studies)
* Low DNA Temple Amounts
— Dilutions made after DNA quantitation against NIST SRM 2372
— 100 pg, 30 pg, and 10 pg (1 ng tested for comparison purposes)
* Replicates
— 10 separate PCR reactions for each sample
* STR Kits
— Identifiler and PowerPlex 16 HS (half-reactions)
* Increased Cycle Number
— Identifiler (28 cycles and 31 cycles; 28 for 1 ng)
— PowerPlex 16 HS (31 cycles and 34 cycles; 30 for 1 ng)

http://www.cstl.nist.gov/biotech/strbase/LTDNA.htm 11
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Identifiler, 100 pg @ 31 cycles, % Reaction
PTe4411_L00ps Identifiler v1 []
D318 ] BRISIT ] [D75820 ] [CSFIFO ]
240030 o 130 150 1 130 210 730 250 230 B0 330 350 370
m& JIL Jl_\ imbalance
)| i L A A
31.2[332
PTo4411_L00ps Identifiler v1 []
[DISIEE 1 [TEDT | DI3531T ] [DIG5E3% ] [DZ51338 ]
an o 120 150 70 "\S[I 210 730 2500 270 230 B0 350 370
ooy \ imbalance /
1000. M
PTo4411_L00ps Identifiler v1 []
[DI95433 ] WA ] [POX ] [DIEEEL |
2000 KR 1300 150 170 130 210 270 230 o 330 350 370
1200 imbalance
i h Ly N I
i
PTo4411_L00ps Identifiler v1 []
pESETE [Fex |
a0 o 130 150 170 130 210 230 2500 270 230 B0 330 350 370
2000
1000.
| *No drop-out, slight peak height imbalance, full profiles in all replicates
Identifiler, 30 pg @ 31 cycles, ¥z Reaction
PTE411_30pg Tdentifiler vl []
[HETTTS ] [ZISIE | DTS | EEFG \
a0 o 130 150 70 130 210 230 230 270 90 0 30 350 370
1000
4 A i A A n
BizBia
PTeddll_3ps Identifiler v1 []
[D351358 ] [THOL | DI3S317 | D165539 | Dz ]
30 o 130 150 470 180 210 230 50 7 730 o 30 350 370
AB00.
A\lmbalance /dl imbalance U
200 J‘L
PTeddll_3ps Identifiler v1 []
(D9S3 ] WA | [[POX ] DIESEL ]
2 0 10 5 130 1500 170 130 210 0 70 70 230 o 330 350 370
1000, imbalance / imbalance J\
J\/ ]l 2l A I
PTE411_30pg Tdenifiler vl []
s Fex |
a0 0 130 150 70 130 210 230 230 270 90 0 30 350 370
1600
200
!
| *Slight allelic drop-out in replicates, significant peak height imbalance

http://www.cstl.nist.gov/biotech/strbase/LTDNA.htm
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Identifiler, 10 pg @ 31 cycles, ¥ Reaction
PTE4411_10ps Tdenifile_v1 [
[Dgs1ITe ][D21811 ] DTS20 ] [CSFIPO |
30 110 130 150 170 130 0 730 2500 En] o 330 350 a7
50& allele dropout allele dropout
. 2 N I\
U EIFI W U
PT84411 10pg Identifiler_ vl .
[D3s13E8 1 [THOT ] [D135317 | [DL&5539 ] [D2sI3sE ]
30 110 130 150 170 130 0 250 270 a0 0 330 350 a7
&00 allele dropout
{ Y A il h I J\A o [\
el I\
PT84411 10pg Identifiler_ vl .
tEzss) | FE | [FOX | DIESET \
30 10 130 150 170 180 0 230 250 270 230 B0 330 350 a7
s} high stutter h -ﬂ mal\eledropoul
1 Il L A " A
9]
PT84411 10pg Identifiler_ vl .
e e ]
a0 110 130 130 70 140 210 230 230 270 230 0 EED) 250 )
snt& ,‘\ mallele dropout
AL A JlL
\V
I *Significant allelic drop-out in replicates, high stutter and allelic drop-in I

PowerPlex 16 HS, 100 pg @ 34 cycles, %2 Reaction

PTE4411_Lotpg PowerPlex_16_ID3 2.0 ‘ ]
[D3sIEEE [THIT | 21811 ] [DIESEL | [PentaE
00 200 300 400
imbalance
2000 \ \ imbalance
1000
ol ) , L
14 BE
133.2]
PTE4411_Lotpg PowerPlex_16_I03 2.0 []
[DESEIE ] [DI3S3IT | [D75E20 ] [DIssE30 ] [CSFIPO | [Penta D
100 200 200 400
2000 A J \ imbalance A
1000
L . J‘h | | )
B [
[10]
PTE4411_Lotpg PowerPlex_16_I03 2.0 []
[ ] [DES1ITe ] PO |iex
100 200 200 400
2000
-l M || I |
A, “
m

I *No drop-out, slight peak height imbalance, full profiles in all replicates

http://www.cstl.nist.gov/biotech/strbase/LTDNA.htm

October 15, 2009
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PowerPlex 16 HS, 30 pg @ 34 cycles, ¥2 Reaction

PTEL411_30pg PowerPFlex_16_103 2 0 ‘.
[D35T3E TEDL ] [DZT31IT [DIESET ] PeabaE
100 200 300
1200
1200 imbalarice imbalance
” l\ ﬂ n J\ rl
L. | s )
PTE4411 30pg PowerPlex 16 103 .2.0 .
[D55818 ] [DI3S3IT ] [DT5820 ] [DIE5532 ] [CSFIPO | Penta D ]
100 200 s 300 a0
1600, _
imbalance
1200.
B0O A J‘"
e 1 ] 1
o2l B ]
PTEL411_30pg PowerPFlex_16_103 2 0 ]
WA ] [DESIITS ] [TPOX |[FCA
100 200 300 400
1800.
1200 imbalance
&00 1 A /}\
L A L ! L
i m
[15]

I *Slight allelic drop-out in replicates, significant peak height imbalance

PowerPlex 16 HS, 10 pg @ 34 cycles, 2 Reaction
PTELIL 10pg PowerFlex_16_103 2.0 ’._
[D35T358 TTHOL | [DEISIL [DIZSET ] Pexia ®
100 200 200 400
800 allele dropout allele dropout
500
an
i I ﬂl Aﬁn ﬂ ’L y
V S
a2 [14]
PTELIL 10pg PowerFlex_16_103 2.0 ’._
[DESETE ] [DI383IT ] [DTSEED ] [DIESESD ] [C3FIFO | Penia D ]
100 200 300 400
00! allele dropout
500
an
IR | N UV VO | 0!
IE‘ \J
[1g]
PTH4411_10pg PowerPlex_16_T03 1.0 ’f
WA ] [DESIITE ] [rPOX |[Fea
100 200 200 00
a0
001 high stutter
400
w | | o h ‘_
i ] 2
| *Significant allelic drop-out in replicates, high stutter and allelic drop-in

http://www.cstl.nist.gov/biotech/strbase/LTDNA.htm
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Sensitivity Comparison

Tested sample is heterozygous

Green = full (correct) type
= allele dropout
Red =locus dropout

(possesses 2 alleles) at every
locus, which permits an
examination of allele dropout

0wk 0w d
moxTH
R N
Lo oeg
m o ~350
©ronoo
Nk wonwed

PT84411

A single profile slice O

10 pg

A replicate slice /

30 pg

100 pg

10 pg (=2 cells)
30 pg (~6 cells)
100 pg (~18 cells)

34

Black = drop-in
D [1) C e 8
7 6 S n S
ssrt|a 11 | Results broken
23k | w1 o el down by locus

> 10 replicates
of each [DNA]

> 10 replicates
of each [DNA]

> 10 replicates
of each [DNA]

Cycles

allele
dropout allele
[DIBTEEE TmT— | [DZ181T 1 [DIESEL dropout [Penta E 1
00 200 El A0
o (] O (] O (]
= N ) A A
» L L A A A
\4 \VJ
imbalance allele
[DESETE O | [DmEsEs | [CEFIEG | Penta & dropout
00 200 400
o (] (] (] (] [ | O
a0 ~ \
n | ) N |
Eﬁ \j
imbalance imbalance o] Locus ie]
) - drop-out
WA ] [D8s1ITE | @POX |[FGA
100 200 200 400
o { ‘ m /I n / J
400
= |, 2 dl Ly
[
[2s]
imbalance imbalance imbalance  imbalance 24 = high stutter

http://www.cstl.nist.gov/biotech/strbase/LTDNA.htm
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Impact of Three More PCR Cycles |©reen=iull EYF:e((lo))
‘g L. = partial (-
Identifiler Identifiler |Red = dropout (-2)
Black = drop-in (+1)
D D D D D[D D D D D DJD
8 DD C|3 11 2|1 D D 8 DD C|3 11 2|1 D D
S 2 7 s|s 3 6 S|9 1 5 S 2 7 S|s 3 6 S|9 1 5
1 1 S F|l1 T s s 1|s T 8|A S 1 1 S F|l1 T S s 1]|s T 8|A S ee 66
1 S 8 1|3 H 3 5 3|4 v P S|M 8 F 1 S 8 1|3 H 3 5 3|4 v P S|M 8 F 0\ 0\
7 1 2 P|5 0 1 3 3|3 WO 5|]E 1 G 7 1 2 P|5 0 1 3 3|3 WO 5|E 1 G %0\\ (,*
PT8441119 1 0 O|8 1 7 9 8|3 A X 1|L 8 A PT84411|9 1 0 Ofl8 1 7 9 8|3 A X 1|L 8 A ’L lbl\'
g g
py o 4% 68%
— —
(@] (@)
g o‘l 78% 97%
(4p] (40]
(@) (@]
o o
o o 99% 100%
o o
— — Full type =
both alleles
above 50 RFU
(does not account for
28 Cycles 31 Cycles posk Imbalance)

Green = full (correct) type

Sensitivity & Performance _ allele dropout

Red = locus dropout
PowerPlex 16 HS Black = drop-n

D P D D P o T PT D T
3 DDelp1D1cCe 8 3 DDelp1D1Ce 8
s 21n|5376sn s s 210|537 6sn s
1718 tfssssFfa 1 1T 18 tfssssFEifa 1T Results broken
3 HS S als 385 1 alMmviecF 3 HS S als 3851 alMmvipeeEF
50 15 11 3 P E w7 G 50 15 112 3P EWZ7O0G dOWnbleCUS
Pr84411]s 1 1 1 E|s 7 0 9 0 D|L A 9o x A|[PTBaa1z]s 1 1 1 E|s 7 0 9 0 D|L A 9 X A
[ ] [ T 0 1T
I -
- .
- 10 replicates

10 pg

of each [DNA]

10 pg (~2 cells)
30 pg (~6 cells)
100 pg (~18 cells)

30 pg

Full (correct)

2 2 profiles

o o observed in

S = all replicates
at 100 pg

31 Cycles 34 Cycles

http://www.cstl.nist.gov/biotech/strbase/LTDNA.htm 16
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D3S1358 .
works D3S1358 Replicates
e PowerPlex 16 HS (10 pg @ 34 cycles)
thanmost —
1 0% )| | 6 ) 76% 0
, e
2 4% 4 |m 7 ﬂ sso/ﬂ O
I, ,
3 J 94% M 8 \ 46% 0
4 2206 J\ ] 9 K 45% @
5| W Ll 10 45% |
i
D351358 Replicates
PowerPlex 16 HS (30 pg @ 34 cycles)
1 5% | 6 JL 94% Jk 0
B I B
2 A 43% j\ 0 A J\ 0
3 J\ 79% | |m 8 JL 81% [
4 ) 54% J\ n 9 K 8% | |m
5,
5 91% J\ 0 10 56% [
B

http://www.cstl.nist.gov/biotech/strbase/LTDNA.htm 17
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D3S1358 Replicates
PowerPlex 16 HS (100 pg @ 34 cycles)

[]

120 130

1 93%
120 130
AN
v
2919 3745
120 130
Sl )
120 130
Ll
120 130

5 58%
&

20 130

6 AM%J\ O

\‘
o]
<
=3
O

Eh=—=

20

10 K 76%

FiS
£
.>

FGA Replicates
PowerPlex 16 HS (10 pg @ 34 cycles)

230

a0 @50 0

330 a0 30 a0

330

A
21 [
[635] 40|

30 30 380

21]
61

[2s
104

30 350 30

0 .

L

230

[21 [2s
Lin) L44)

0 @0 0

330

»
1]
s

23]
71

340 350 30

330

30 30 380

a1 2
[290] 131]
[s
163]

230

23]
95

30 350 30

a1 [2s
299 L2s]

fas
123

[]

380 30 350 360

330 30 3E0 360

FGA is more prone to
Allele Drop-in from stutter

http://www.cstl.nist.gov/biotech/strbase/LTDNA.htm
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CSF1PO
is more
Locus -
Drop-out
p WVMN\WQWMM
2 j\49%
i
8 bl b i
4 J\la%
e
5 j\58%

[]

6

10

CSF1PO Replicates
proneto 'erPlex 16 HS (10 pg @ 34 cycles)

42%

j\J\ 1 @
17% D

o j\ u
34% o

5,

% |5

1.00

AVG Peak Hts

0.00

0.90

0.80

0.70 +

0.60

0.50

0.40

0.30

0.20

0.10

Peak Height Ratio: Identifiler, 31 cyc

e T

—e—PT84411_1ng

—=— PT84411_100pg
PT84411_30pg

—e—PT84411_10pg

/)3,0 1

]
Q¥

>
5
A

o QD >

5
& F

T I

Locus

S
NS
3

>

o &
el
S

Nd X
& L
& <
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Peak Height Ratio: PP16HS, 34 cyc

1.00

0.90 4

0.80

0.70 q

0.60 q

0.50 q

AVG Peak Hts

0.40 4

0.30 -

0.20 | —e—PT84411_1ng
—=— PT84411_100pg
0.10 —4—PT84411_30pg
—e—PT84411_10pg

0.00 ! ! T T T
o P O QO & & 2 &G &
P P& & 0 O! o)
& &S & & N <

Avg Peak Hts

1.00

0.90

0.80 1

0.70 4

0.60

0.50

0.40

0.30

Peak Height Ratio: Identifiler, 31 cyc

@PT84411_1ng
BWPT84411_100pg
EPT84411_30pg
WPT84411_10pg

Blue loci Green loci Yellow loci Red loci

http://www.cstl.nist.gov/biotech/strbase/LTDNA.htm
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Peak Height Ratio: PP16HS, 34 cyc

@PT84411_1ng
B PT84411_100pg
EPT84411_30pg
WPT84411_10pg

A (Y o) (e} Q N s & g e
O & » o (S
& S ® & AR

Blue loci Green loci Yellow loci

Mixture Samples

» 2 samples heterozygous at all loci were
mixed together at 1:3 and 3:1 ratios —
100 pg total DNA

« |dentifiler (31 cycles) and PowerPlex 16
HS (31 and 34 cycles) kits were tested
(half reactions)

» 10 replicates

 Variability of peak heights in replicates
was observed in both kits

http://www.cstl.nist.gov/biotech/strbase/LTDNA.htm 21
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D16S539 (ldentifiler, 31 cycles)
10 replicates of a 1:3 mixture (100 pg total)

270

C T 5 13 CO [ 13
1162|5123 1427] jgas| [z021 2045|1370 464/
270 280 290

104: 588 414 |3585)|3006] 938 1793
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D16S539 (PowerPlex 16 HS, 34 cycles)
10 replicates of a 1:3 mixture (100 pg total)
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D16S539 (PowerPlex 16 HS, 34 cycles)
10 replicates of a 3:1 mixture (100 pg total)
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Summary of Data Observed

* Increasing the cycle number creates a higher
number of full profiles (note: at both 31 and 34
cycles, 100 pg results were all correct)

» Certain loci are more prone to allele and locus
drop-out (depends on kit and PCR product sizes;
i.e. CSF1PO)

* Identifiler with 31 cycles and PowerPlex 16 HS
with 34 cycles were comparable in performance
with low-level DNA analysis.

Additional Thoughts

» “Pay attention to your data”
— Validate your individual PCR conditions

— Set appropriate thresholds and implement
interpretation guidelines

* DNA quantitation plays an important role
— Anchor to NIST SRM 2372 or a traceable material

* Protocols for interpretation should reflect
validation

http://www.cstl.nist.gov/biotech/strbase/LTDNA.htm
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Summary

» Low-template DNA (LT-DNA), often referred to as low-copy number
(LCN), is often defined as <100-200 pg input DNA.

« In order to improve sensitivity, the number of PCR cycles is often
increased (e.g., 31 or 34 cycles instead of 28 cycles) when amplifying
DNA with conventional STR kits.

» While increasing the assay sensitivity enables lower amounts of DNA
to be detected, these “enhanced interrogation techniques” are prone
to stochastic amplification effects that are exhibited in the form of
allele drop-out and drop-in.

» To improve result reliability, replicate amplifications are typically
compared from low-level DNA samples and consensus profiles
developed. Cautious data interpretation rules are also applied based
on validation studies.

 Identifiler with 31 cycles and PowerPlex 16 HS with 34 cycles were
comparable in performance with low-level DNA analysis.
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