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Why Analyze Stutter?

- Validation to aid in sample analysis and interpretation

- Allows software to ignore stutter, improving efficiency in data analysis
- Distinguishing minor contributors from artifact in mixtures

- Improved models of stutter characterization by
understanding what influences stutter formation
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Stutter Product Formation

PRINCIPLES Stutter % =

RFU of stutter peak
Stutter Products RFU of true allele peak

True allele
(tetranucleatide repeat)
Typically 6-16% of true
allele in tetranucleotide
repeats STR loci

Occurs less frequently

n-4 (typically <2%) — often
stutter n+4 down in the “noise”
product stutter depending on sensitivity
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Stutter by Sequence

D12S391

(N-8)sq = 22%

[(1-8)ceq = 5%] [(0+4)o00 = 1%]
v !

[AGAT,, [AGACI; [AGAT]

[16% = [AGAT],, [AGACT; [AGAT] |

[ 6% = [AGATL,s[AGACT; [AGAT] |

4% = [AGAT],; [AGAC][AGAT]

1% = [AGAT],, [AGAC], [AGAT]



5/25/2016

D8S1179 18%
Allele
16%
10
11 0
12 e 5 146
13 [TcTAlL3 £
e 2 1%
I
S 10%
o0
£
9
§
13 (<)
& 6% Q °
2% o [TCTA]n
<]
2% " " " " " " " |
9 10 11 12 13 14 15 16 17

Allele Number

D851179 18%
Allele Repeat Structure
[TCTA]10-14 16%
10 [TCTA]10 ]
1 e L 14% o ° &
12 [TCTA)12 g 8 )/ o
13 [TCTA]13 3 %
PP REEINET 8 12% ° L
[TCTA] [TCTG] [TCTA]10-14 I /I1/ g £
< g
< 10% —‘g
Y M
8 H
S 8% = O
& % S ° N
@ [TCTA]n
4% r
= o [TCTA][TCTG][TCTA]n
2% T T T T T T T |
9 10 11 12 13 14 15 16 17

Allele Number

D8S1179 18% °
Allele Repeat Structure
[TCTA]10-14 16%
10 [TCTA]10 4]
11 [TCTA]11 - 14% o o S *
12 [TCTA]12 a : o
5w £ e /33/;, =
14 [TCTA)14 & 12% ° o °
; = S B s
= Lo s— ¢ 4 —1
13 ] ’:/ /-/ s °
14 2 g
16 [TCTA] [ 5 8% e
[TCTA] [TCTA] [TCTG] [TCTA]8-15 g ° ) I/’
11 (TCTA) [ICTA) [TCTG) [TCTA]8 a 6% °© o [TCTAIn |
12 [TCTA] [TCTA] [T¢ [TCTA] 9
IJ3 [TCTA] [TCTA] [T ncmmol 4% = © [TCTA][TCTG][TCTA]In |
14 [TCTA] [TCTA] [T¢ [TCTA]11
15 [TCTA] [TCTA] [T¢ [TCTA]12 ° [TCTA]Z[TCTG][TCTA]”
16 [TCTA] [TCTA) [TCTG) [TCTA]13 2% d d d d d T T !
17 [TCTA] [TCTA] [T [TCTA]14 9 10 11 12 13 14 15 16 17
18 [TCTA] [TCTA] [TCTG] [TCTA]15 A"ele Number



5/25/2016

o
18% ° 18% .
16% 16%
e .
o 14% ° e ° L 14% . ° H .
) 8 o g  § ]
£ H % £ : i s
2 12% S o 2 12% 5 . . 5
: : ; : i
< =] = 2
S 10% § : S 10% ] ] |
g s C ,'/: ¥ . ] 3 .
8% s T o8% . . .
=3 o] o L]
I~ ° '/ = (3 L
& 6% Q o S e% o :
4% = 4% .
2% : : : : 2% - - - - - . . )
9 10 11 12 13 9 10 11 12 13 14 15 16 17
Allele Number Allele Number

LONGEST UNINTERRUPTED STRETCH
Allele Repeat Structure
[ ——
[TCTA]10-14
Forensic Science International: Genetics 10 [TCTA]10
11 [TeTAllL
Journal homepegs: www.stsevisr.comocste/tsig
12 [TcTAlL2
13 [rcTAll3
Characterising the STR locus D6S1043 and examination of its effecton () c.uce 14 (rcTAlla
stutter rates [TCTA] [TCTE] [TCTA]10-14
Jo-Anne Bright ***, Kate E. Stevenson*, Michael D. Coble*, Carolyn R. Hill*, 12 [TCTA] [TCTG] [TCTA]10
James M. Curran", John S. Buckleton* 13 [TCTA] [TCTG] [TCTA]11
- 14 [7CTAI(TCTG) [TCTA)12
16 [TCTA] [1CTG) [TCTA]14
[TCTA] [TCTA] [TCTG] [TCTA]8-15
D8S1179 11 [TCTA] [TCTA] [TCTG] [TCTA]8
Allele Repeat Structure 12 [TCTA][TCTA] [TCTG] [TCTA]S
14 [TCTA]14 13 [TCTA] [TCTA] [TCTG] [TCTA]10
14 [TCTA] [TCTG] [TCTA]12 14 [TCTA] [TCTA] [TCTG] [TCTA]11]
TCTA TCTA TCTG TCTA]11 15 [TCTA] 10 1[TCTA]12
14 |[TCTA] [TCTA] [TCTG] [TCTA] 16 (7CTAl (TCTA) (TCTG) (TCTAI13
17 [TCTA] [TCTA] [TCTG] [TCTA] 14
18 [TCTA] [TCTA] [TCTG] [TCTA]15

1 = 18% o |e[TcTAIn °
16% 16% © [TCTAI[TCTG][TCTAIn
e © [TCTAI2[TCTG][TCTAIn o
. 14% 14% - e 9 o f ;). o
[ . °
2 g B/ / [
2 12% ng% ° = /- ? -
%] w . o
S 10% £ 10% & 7
g g - VN
8% 5 g 8% 3 o
g /V. & 5 o o © 8
e 6% s o [TCTAIn
% o [TCTAJ[TCTG][TCTA]n g .
3 |
e o [TCTAJ2[TCTG][TCTA]n
2% T T T T T T T T T T T T T T 1
2% : : : : : . . |
7 3 9 10 1 1 13 ” 15 9 10 11 12 13 14 15 16 8 9 10 11 12 13 14 15
Longest Uninterrupted Stretch Allele Number LUS



5/25/2016

Next Generation Sequencing Data | i T Il P
I .k
- Samples ' i . : g ' ) l I i ) :
« N =159 (Caucasian, African American, and Hispanic individuals) . 1 : l ! 11 Py - . . i l I l :

- Assay and Instrument Stutier at9 .
- Promega PowerSeq® Auto [— 3 . “
« lllumina MiSeq . I I Slmple Repeat LOCI

.
=
.

- Loci Amplified : | . . ®
- AMEL, D1S16S56, D2S1338, D2S441, D3S1359, D5S818, D7S820, In Powerseq .
D8S1179, D10S1248, D12S391, D13S317, D16S539, D18S51, —_— HEH
D19S433, D21S11, D22S1045, CSF1PO, FGA, Penta D, Penta E, - ' ' ' from N_159 l I I l l
THO1, TPOX, VWA, DYS391 — i i" .
. Analysis Parameters [ | i . _' ' . l :
. FASTQ File -> STRait Razor Perl based software -> NGS Stutter Filter ' i " .t i- . i '
+ 10X minimum coverage . l ] I!I = . I
!
C.F. K.B. Gettings et al. / Forensic Science International: Genetics 21 (2016) 15-21 s b l [] | ; I :lllli""' ! ] I i
* s . o,
I ‘ 1!
. | i | . lli' . | | 1°
0 . ' C i
i A cile
- . ] I | . I H oL
'lllill . etbbia: SRR EE
i : - :
e I ' N : - [N i :
e i |i|! Tk ;‘|ii!
I 1. “ | : Illi
‘ ..l . ol I _" :
- . L] . - .
T R SN T TT I I L e N B N B RO ITIIE
i 'i:' i
. l I . - ‘l ¥ I :
il .:”- . :
a il .
e by ottt e b
Compound and Complex Loci
D18551 Stutter by Allele
- ) 1. Allele Length
- - =— . D22S1045
DR . .
P Do ' i | : 2. Longest Uninterrupted Stretch
£ —
S . l | | ' - D195443, D351358, D8S1179
gms
o o 3. Unique to Sequence Variants
-
s . i . D1S1656, D12S391, D21S11, D2S1338, D2S441, FGA, VWA
AR B I I I I L

3 9 W ouw 1@ 13 M 15 % 17 B W @ A w A
Allele Number

en+4en-4 en-8



5/25/2016

Stutter by Allele Length Stutter by Allele Length
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D3S1358 Sequence Motifs Stutter by LUS

D3S1358 n-4 stutter by allele
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D12S391 Sequence motifs
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D18S51 n-4 Stutter by Kit
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D18S51 n-4 Stutter by Kit
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n-4 Stutter Rates by Assay CarElisfane
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