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Relatedness

“Relatedness is a consequence of sharing
iIdentical alleles. Allelesthat have
descended from a single ancestral alleleare
said to be Identical by Descent (I1BD).”*
Allelesthat are IBD will have the same base
seguence.

However, alleles with the same base sequence
are not necessarily IBD, they can be |dentical
By State and not originate from the same
ancestral allele. Thismay betruein an
Individual that Is homozygous at a given locus.

* B.S. Wair, 1996. Genetic Data Analysis|l. (p 204).



The genetic profile of a suspect matches
the genetic profile of an evidentiary
sample, therefore, the suspect cannot be
excluded as a potential contributor of the
biological evidentiary sample.

Popstats can then be used to calculate the
frequency with which a person taken at
random from a population of potential
perpetrators has the profile in question?



Il Po pstats 5.3

File Edit Profile Case Twpe Configuration Window Help

B i =
B Single Sample Target Pro...

Single Sample Target Pro... E]@|E|

i) Reference: -:.i| Reference:
LD&AS E vidence | + | |_|:;|,|:|,5 Suzpect |i|
Locus Allele 1 ] Allels & | = Locus Allele 1 | Allele 2 |~
OIS | | Dasi3se 17 17 LDIS | |p€ D3s1368 17 17 [
[T 14 16 B whais 14 16
X FGA 20 23 ™ FE | o
e D8s117e 14 15 R Das1173 13 15
pe D21511 23 Nz = & D21511 29 N2
e D18551 12 18 B Diessl 12 18
e Dssels 11 12 [ Dss31s 11 12
e D135317 8 12 ® D135317 S 12
e DFS820 8 1 X D7SE20 S 11
< CSFIPO 12 13 < CSFiPOD 12 13
M TPOX g q R TPON g g
[ THO1 7 9.3 B THOT 5 g7
< D16s538 12 13 h [ D165533 12 13 -
< | '* o | :

Reference = Evidence Reference = Suspect



File

Edit

Profile Case Twpe Configuration Window Help

S|M

K

=L

| bk

1| % |2 ]

| ?

Ed Summary of Probability Statistics

Locus

cal |

ELE.

sEH

S H -

0351358

4.6529E -02)

WA

FG&

LE51173

021511

L18531

DE5818

0135317

L5820

C5F1FPO

TP

THOT

L165559

4 1106E-02
4 6O05SE-02
£ 44428 02
3.60353E-02
2. 3427E-02
2.3041E-01
B.1451E-02
B.5630E-02
4 B424E-02
1.3412E-01
1.0530E-07
1. 1T082E-01

4 1600E-02
3.5938E-02
1.8050E-02
4.5057E-02
2.8637E-02
1.5228E-02
1.8563E-01
3.5080E-02
£FFA3E-02
3.2880E-02
1.3395E-01
9.2329E-02
6. 1615E-02

2. 7F0TE-02
3.6357E-02
3.5152E-02
5.9/ 25E-02
4 0353E-02
1.4371E-02
2.4343E-01
5. 2553E-02
B.4360E-02
4 027E-02
5.4350E-02
1.1863E-01
5.2615E-02

1.7185E-02
4 4303E-02
2.0043E-02
Fo293E 02
3.5259E 02 —
1.0950E-02
2. 4480E-01
2.8834E-02
5. BR00E-02
2. 0685E -0
3.7185E-02
1.6233E-01

2NEEE-0Z -

Tatal

CAL
4 FO9E-16

BLE
1.420E-17

sEH
B.373E-17

S H
4.231E-18
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K1 Inverse Summary of Probability Statistics

Locus CALl ELF. sEH T H =
0351358 21 24 36 At
Wi 24 28 27 23
FGA 22 55 28 a0
0351173 13 11 12 13
D21511 28 35 29 28—
018551 43 EG B¢ a1
DB5518 3 ] 4 4
0135317 16 29 13 35
L5520 15 13 16 18
CSF1P0 22 3l 20 20
TPOx 7 7 12 27
THO1 ] 11 g B
[165533 ] 16 12 17 -

Call BLE. SEH SwH
Total 2,124, 000,000,000,000  70,420,000,000,000,000)  15,650,000,000,000,000)  309,500,000,000,000,000




Relatedness Statistics

Although, unrelated individuals
have avery low probability of
sharing the same genetic profile
with a suspect, the probability
INncreases for relatives.



Relatedness Statistics

What Is the probability of a
person with a given degree of
relatedness having the 1dentical
genotype as the known genotype
of our suspect?



Relatedness Statistics

Calculations for related individuals
are conditional probabilities.
They answer the question for a

specific genotype

In general, the closest relationship that has
an impact on calculationsis
full-sibs
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The following Fopstats Help Topics are availlahle:
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Fopstats Calculations
Elossan,

For Help on Help. Fress F1

Click on Popstats Calculations
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Relatedness Statistics

The Relatedness Statistics calculation is perfarmed anly for DA profiles that hawve no maore than twao bands/alleles at every locus. This calculation is suppaorted in both

the Forensic-Single Sample and Farensic-tultiple Samples Cases. Given an individual's DNA prafile, the conditional probability (fi"]l thatthe individual's non-inbred
relative has the same locus genotype can be calculated by the following formulae:

» Forparents, oftsprings, halt-siblings, uncles, nephews, and first cousins

Homozygote: L =F'2 +ap(l-p)G
Heterozygote: Jr=ipg tiptg-dpg)C

Cy

=1/4 for parents and offsprings,
Cy

=1/ for half-sblings, uncles atd nephew s, and
Cy

C: : 5 =1/16 for first cousins.
wherethe values of  *  are userconfigurable. The suggested valuesfar  °  are:

Howewver, you can change these defaultvalues to any other number,

+  Forfull siblings, the relatedness formulae are:

Hom czygote: 1, =(]+2P+P2)M
H eter czygote: Jo=(tptg+tipg)id

The comhined relatedness statistics (F?’]l otthe DA profile is calculated by the Praduct Rule, as follows:

E=1]s

Toci
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Statistics Options
| Configuration “Window = | LociAFPop Groups | DO utput Farmat
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[ Calculate Relatedness Statistics
Farent/OFffzprings/H alf-SiblingsU ncle A2 unt N ephew A AMlieceFirst Cousin

Hormozyugotes:s: _,.'-‘;. = pz i 4}3":1— p}C}
Heterozygotes: _,.'-‘;. =2 g+ 20 g —4 g '::;-"

For Parent/Offzpring: &% = |[0.25
For Half-Sibling U ncle/Aunt/ Nephew /Hisce: O = ||:|_1 25

For First Cousin: O = ||:|_|:|E:25

Full Sibling

Homozypgotes: f;. — e 2P+P2:' 4
Heterozwaotes: #f = (1 + @2+ o'+ 2 20 04

| Ok, I Cancel | Help |

C: Isthe Coefficient of Kinship whichisthe

probability that the two alleles between relatives are
| dentical By Descent




Codfigatd Kirsip(H dintiat
definition:
- randomly select an allele from each of two
Individuals
- the probability that the two alleles are identical
by descent (IBD) is called F, the coefficient of
Kinship
- the expected proportion of allelesthat are IBD
between two people is 2F
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S| W[ ¢ s vk £ | %722 2| 2
CAL | BLK | SEH | SwH |
Half Sibling,
Locusg Unrelated Farent, Qffzpring Full Sibling Unicledbuntd Firzt Cousgin
M ephew/Miece
[351358 4 6RZOE-02 2. 1180E-01 2.6711E-07 1. 283501 0.6R94E-02
WAL 4 1106E-02 1.5175E-01 3. 3615E-0 9 6428E-02 B.8VE7E-02
FlaA 4 BO0SE -0 1.5180E-01 3.3740E-M 9.8902E-02 7. 2453E-02
051179 £ A4AZE -0 2. 2450E-01 2.8036E-M 1.4947E-01 1.1196E-01
021511 4 B0E3E -0 1.4030E-01 3.2916E -0 8 8163E-02 B.2104E-02
018551 2. 3427FE -0 1.0970E-01 2 1071E-M E.EREAE-02 4. 4336k -02
DARSE18 2.9041E-01 2.8210E-01 7.1365E-01 3.3626E-01 21333501
0135317 B.1421E-02 2.0410E-01 2.6741E-0 1.3277E-01 9, 7098E-02
D7S820 B .ARI0E -0 1.8230E-01 3.5757E-M 1. 2400E-01 9 484 3E-02
CSF1PO 4 b424E -0 1.98325E-01 3.60V3E-0 1.2234E -0 0. 4381E-02
TP 1.3412E-M 3.3375E-01 4.5040E-07 2. 3395k -0 1.8402E-01
THO1T 1.05320E-07 2. 2390E-01 2.9578E-M 1.7210E-01 1.2870E-01
0165539 1.1082E-M 2. 5125E-01 4.0333E-0 1.8102E-01 1.4592E-01
Tatal 4 709E-16 9513E-10 2 838E-06 R.299E-12 1.224E-13
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S| 0 [ § ads[ ||| u&| £ |22 (22[E 5| P
CAL | BLK | SEH | SwH |
Locus Unrelated Eﬁ?ésn:_:; Full Sibling Hr?glg;.hﬁ!ﬁr?tf’ Firzt Couzin
Mephew/Miece
351368 21 & 3 a 12
W, 24 F a 10 15
Fla, 22 F a 10 14
0as51173 13 4 a 7 9
021511 28 7 3 11 16
018551 43 = 3 15 22
DAR5E18 3 3 2 3 3
0135317 16 s 3 o 10
D75E20 15 s 3 o 11
CSF1PO 22 s 3 o 12
TP 7 3 2 4 R
THO1 3 4 3 = 7
0165553 3 4 2 = 7
Tatal 2.124.000.000.000.000 7,057.000.000 02 400188, 700,000,000 8,770,000, 000,000
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CaLl | BLE: | SEH | S |
Half Sibling/
Locus Unrelated Farent! Offzpring Full Sibling Uncleddunt, Firgt Couszin
Mephew/Miece
351358 4 1600E-02 2 0000E-01 3. BO00E -01 1. 2000E-01 8. 0000E -0z
WA a2 B928E-02 1.6805E-01 3 43ME-M 1.0199€E-01 B.89RRE -0
FlaA 1.8080E-02 9 BRO0E -0 3.038E-M F.B325E-02 3818802
051179 9 B0A7E-02 2 1805E-01 38279E-M 1.5655E-01 1.2581E-01
021511 2 BR37E -2 1.3265E-01 3.2348E-M 0. 064 3E-02 5. AB40E -2
018551 15220 02 5. 4450E-02 2.0102E-M1 h.4833E-02 250358 02
DESE1A 1.85E59E -1 3.0835E-01 4 BOB0E -1 2. 4702E-01 2 1636E-01
0135317 2.50B0E 02 2.5975E-01 2.8865E -1 1.4742E-01 9.1248E 02
D75820 P = 1 1.9380E-01 2.6385RE-M1 1.3830E-01 1.0804E -1
CSF1PO 3. 2880 -2 1.7740E-01 2432 -1 1.0574E-01 E.9070E -0
TP 1.2395E-M1 2. fa10E-01 4. 2104 -1 2.0453E-01 1.6924E -1
THO1 9 2329 -2 2. f26RE-01 4.0341E-M 1.8243E-01 1.2 E-M
0165539 E.1E15E-02 1.7585E-01 2.5335E-M 1.1873E-01 9.0174E-02
Tatal 1.420E17 2.373E-10 1.903E-06 1.1R0E-12 1.5BBE-14




[T Popstats 5.3 - [Relatedness Statistics]
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S| 1]t [ [H8i] &) £ [ %2 5]~ 7

2 | BLK | SEH Sh/H |
Lacus Urnelated St | Ful Sibing i :Emsﬂﬁ; B
Mephew/Miece
D351358 24 - ; - —
Vol 28 : 3 10 15
FGA 55 10 3 17 5
DE51173 11 5 3 : :
D21511 £ : 3 12 -
D18551 66 11 3 18 5
DES818 ; ; : ; -
0135317 29 4 ; - 11
D75820 13 5 3 7 :
CSFIFD 0 : 3 10 14
TROX 7 4 2 5 :
THO! 1" 4 ; - :
D165533 18 : 3 : 11
Total 70,420,000,000,000,000 2,965,000,000 523,800 862,100,000,000 £3,850,000,000,000
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S| M| ale|2% M0 ui| £ |20 (a5 @
CaU | BLK | SEH; | SwH |
Half Sibling,
Locus Unrelated Farent, Offzpring Full Sibling Unicledbunt Firgt Cousin
Mephew/Miece
0351358 2.770E-02 1.6220E-M 2.2774E-M 9.4321E-02 B.0331E-02
LR 4.6987E-02 1.6880E-M 3.4365E-M 1.0283E-M £.9940E-02
FGA 2.0152E-02 1.3350E-M 3.2064E -0 8.4326E-02 h.9739E-02
051173 007 Z0E-02 2. 3820E-M 2.9053E-M 1.6136E-M 1.2384E-M
021511 4 0353E-02 1.6230E-M 2.4124E-M 1.0133E-M 7.0844E-02
018551 1.49/1E-02 5 RRBOE-0Z2 3.0152E-M R.BZ60E-02 a.5116E-02
DESE18 2.4343E-M 2.5025E -0 4.8938E-M 2.0234E-M 2. 7R83E-M
0135317 A 20E3E-02 1.7130E-M 2.4308E-M 1.1222E-M 8.2374E-02
D75820 B.4360E-02 1.8440E-M 2.5823E-M 1.2438E-M 9. 4370E-02
CSF1PO 4 A0L7E-02 2.1255E-M 3.6853E-M 1.3073E-M 8.9903E-02
TP 2.4360E-02 2.3480E-M 4.1843E-M 1.8957E-M 1.3636E-M
THOT 1.1863E-01 2.4375E-M 4.0156E-M 1.8122E-M 1.4335E -0
0165539 02615 -02 2 0825E -0 2.7483E-M 1.4548E-M 1.1405E-M
Tatal B.373E-17 4 241E-10 2. 160E-0E 2 047E-12 2.607E-14
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*% File Edit Profile Case Type Corfiguration ‘Window Help
S| 0] b a8 k| 7 [% 7B ]| P

CAU | BLK | SEH SwH |
Locus Unrelated Eﬁ?;;:::{; Full Sibling E:EISEE% First Cousgin
Mephew/Miece
[3513658 36 E 3 11 17
WAL, 27 E 3 10 14
FGA 28 ! 3 12 17
0851179 12 4 3 B 3
021511 20 E 3 10 14
018551 E7 10 3 18 2
De5E18 4 3 2 3 4
0135317 13 E 3 3 12
D520 16 5 3 a 1
CSF1PO 20 5 3 a 1
TPOX 12 3 2 h I
THO 8 4 2 B I
0185539 12 5 3 7 3
Total 15.680.000,000,000,000' 2,066,000,000 463,000 4238, 500,000,000 23,570,000,000,000
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S| 0| b eds|t | w22 [22 2 || B
Call | BLE | SEH | Swi |
Half Sibling,
Locus Unrelated FParent/ Offzpring Full Sibling Uncle/dunts Firzt Couzin
Mephew/Miece
0351358 1.7185E-02 1.2680E-01 21742E-M £ 14359E-02 4 3759E-02
WA, 4 4303k -02 2. 1060E-01 2.BE3BE-MM 1.2745E-M 2587 VE-02
FGA 2.0043E-02 1.0530E-01 2.07396E-M B.2975E-02 4151 2E-02
0351179 7 B293E-02 2 2045E-M 3.7305E-M 1.4787E-M 1.1158E-01
021511 2.5239E-02 1.4530E-M 2.3146E-M 9 0263E-02 B.2754E-02
018551 1.0950E-02 F.8800E-D2 29214E-M 4 4870E-02 2 791 3E-02
DA5813 2.4480E-M 2.5580E-M 4 8315E-M 2.0035E-M 2 T 258E-01
0135317 20834k -02 1.4165E-01 2.28032E-M a.0242E-02 A 7038E-02
DFS820 A BR00E-02 1.9380E-M 3 B110E-M 1.2530E-M 9. 1050E -02
CSFT1PO 5.0625E-02 2. 2845E-M 2. FE30E-M 1.3957E-M 9 5126E-02
TPOX 2.7185E-02 29425 -M 4 N642E-M 1.6672E-M 1.07145E-01
THOT 1.6238E-M 2.8345E-M 4. 3547E-M 2 2622E-M 1.9460E -01
0165539 h.A1EBE-02 1.9475E-M 2.B217E-M 1.2696E-M 9 3062E-02
T otal 2.231E-18 2.643E-10 1.840E-06 £ 319E-13 7.543E-15
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*% File Edit Profile Case Type Configuration Window Help

S| W[ b oM uk| F[2(722 0|
Gl | ELEK | SEH | SWH |
Locus Unrelated I;?;Enrt'u; Full Sibling Iu-lsgéﬂﬁ* First Couzin
Mephew/Miece
D3551368 ha 8 3 14 23
Leh 23 b 3 o 12
FGa alll d 3 16 24
DB51179 13 s a 7 9
021511 28 7 3 11 16
D18551 31 13 3 22 36
DESATE 4 3 2 3 4
0135317 a0 7 3 12 18
DYSa20 18 s a o 1
CSF1PO 20 4 3 7 i
TP 27 3 2 = 10
THO E 3 2 4 R
165539 17 & 3 o 1
Total A03,500,000,000,000,000 3,734,000,000 R43,500 1,366,000,000,000 132, 500,000,000,000




% Popstats 5.3 Report

L] ez (=] ][] Totat2650  100% 250 of 250

September 22, 2003 Popstats 5.3 DNA Relatedness Profile Page 1

Fixed Bin. Related Individuals=s

Databhase: C:%WCODISTTCODIS, POPDATANFETY STR
User Name: eizenber -
Boundaries: 1] Z00a0 looao g
WMindowrs: * 0O.0EE == 0.025 =< 0O_.080
Specimen:

Suspect

Population Group: CAU
Belationship: Unrelated

EBand/ Band/
Locus Allele 1 Allele 2 Freoquency 1/Frequency
D33135a 17 4_gEEZ9E-0Z zl
A 14 1&g 4_110&8E-0Z Z4
FGL z0 23 4_g00EE-0Z EZ
DE21173 13 1k 7.444FE-0Z 1z
Dz1511 z39 21.Z 2.60359E-0Z Zg
D18sEl 1z 1la Z2.34Z7E-0Z 43
nDEzs8lsa 11 1z Z_.9041E-01 3
0135317 =] 1z 5.1421E-0Z 1&g
DYS8Z0 =] 11 6. BER0E-0Z 1k
CEF1F0 1z 1z 4_5474E-0Z ZZ
TR0 =] 2 1.341ZE-01 7
THOL 7 q.3 1. 05Z0E-01 2
Dle2E33 1z 1z 1. 102ZE-01 3

Composite Erecquency = 4.7059E-1&
1l out of Z_ 124 000, 000, 000, 000




2 (2] Y] B &

Total 260

100% 260 of 20

Relationship: Parent/0ffspring

Band/ Band/
Locus Allele 1 Allele Z Frequency 1/Frequency
Da51358 17 £.1180E-01 K
TTL 14 16 1.5175E-01 7
FGL 20 23 1.5130E-01 7
Dasllvs 13 15 £.2450E-01 4
DZ151l1 £ 3l.E 1.4030E-01 7
D125kl 1 18 1.0570E-01 3
DLEale 11 1 3.8Z10E-01 3
0135317 g 1 £.0410E-01 K
D7E8Z0 g 11 1.8230E-01 K
CSF1PO 1 13 1.3825E-01 K
TROX g 3 3. 3375E-01 3
THOL 7 3.3 £.3830E-01 4
Dle553s 1 13 £.51Z5E-01 4

Composite Erequency = 3.5153E-10

1 out of 1,051,000,000



% Popstats 5.3 Report

14 [« 2ot12 (2] ] [M] Total: 260 100%

Septetnher 22, 2003

Database: C:hWCODISIINCODIES, POPDATANFEINSTE
User Name: aeisenber
Eoundaries: 1] 000 laa0o
Tindows: > 0.025 == 0Q.0ZE == 0.020
Specimen:

Suspect

2E0 of 260

Popstats 5.3 DNA Relatedness Profile

Fixed Bin. Belated Individuals

Page 2

Population Group: CAU Continued

Belationship: Full 5ibling
Eand/ Eand/
Locus Allele 1 Allele Z Fremquency 1/Frequency
D2513E8 17 2.6711E-01 3
VA 14 15 3.3615E-01 3
FG4 Z0 23 2.3740E-01 3
has1175 13 1k 3.808cE-01 3
Dz1511 z9 21.Z2 2.2916E-01 3
D1as51 1z 1s 3.1071E-01 3
DEs218 11 1z E_136EE-01 z
D135317 5] 1z 3.6741E-01 3
n75220 2 11 2_E7E7E-01 3
CEF1PO 1z 1z 3.6073E-01 3
TPOX 2 ] 4_E040E-01 z
THOL 7 2.3 3.9578E-01 3
D1s35349 1z 13 4_0333E-01 z

Composite Fredquency = Z_838E-05
1 out of 35Z,400




% Popstats 5.3 Report

WY wn FMMBRIE rwm o sdm

Relationship: Half-SiblingfUnclefRAunt /Nephew/Niece
Band/ Band/

Locus Allele 1 Allele Z Frequency 1/Frequency
0351358 17 1.2833E-01 g
WA 14 16 9.6428E-07 10
PG4 il 23 9. 890ZE-0z 10
Dgs1173 13 15 1.4947E-01 7
DZ1511 29 al.é 8.816%E-0z 11
D13551 12 18 6.6564E-0z 15
DE5g1a 11 12 3.3626E-01 3
0135317 g 12 1.3277E-01 r
075820 g 11 1.Z400E-01 8
C3FLR0 12 13 1.22348E-01 8
TROA g 3 £.3393E-01 4
THOL 7 9.3 1.7210E-01 :
Dle55as 12 13 1.8103E-01 B
Composite frequency = &5.299E-1Z

1 cut of 182,700,000, 000



IAKT

% Popstats 5.3 Report

Septernber 22, 2003

Database: CoWwCODISIINCODTISY POPDATAYNFETIY STE
T=zer Name: eisenber
Boundaries: ] 2000 laooo
Windows: > 0.025 <» 0.0z25 <= 0_.080
Specimen:

Suspect

3et12 (2] ] M) Totah260  100%

260 of 260

Popstats 5.3 DNA Relatedness Profile

Fixed Bin. Related Indiwviduals

Page 3

Population Group: CAU Continued

Belationship: First Cou=sin
Band/ Band/
Locus Allele 1 Allele Z Frequency l/Frequency
D351358 17 2. 6594E-02 1z
A 14 1s &.876YE-02 15
FGL 0 Z3 T.Z2453E-02 14
nax1175s 1z 1k 1.119cE-01 2
Dz1511 £9 31.2 &.Z104E-02 15
D1a551 1z 1a 4_439cE-02 ZZ
DEx218 11 1z 2.1333E-01 3
n135317 2 1z 9_7098E-0Z 10
nyssz0 2 11 9 4843E-0z2 11
CEF1lPO 1z 1z 2. 4381E-0Z2 1z
TPOX 2 2 1. 540zE-01 5
THOL 7 2.3 1.3870E-01 7
D1lss535 1z 13 1. 4593E-01 7

Composite Frequency = 1.z2Z4E-13
1 out of 8,170,000,000,000




Relatedness Statistics
Brothers

Prob (Full-Sibs have same given genotype)

A. A; (homozygous locus): (1 +p,)?*/4

A; A; (heterozygous locus): (1 +p;+p;+2pp;) / 4



LOCUS

D351358
VWA
FGA
D8S1179
D21511
D18551
D55818
D135317
D75820
CSF1PO
TPOX
THO1
D165539

ALLELE ALLELE
| |

17
14
20
13
29
12
11
8
8
12
8
7
12

frequency (f)

1 / frequency (1/f)

ALLELE
FREQ

Pi

ALLELE
FREQ

Pj

FORMULA
FULL SIBLING

(1+p)?/4
(1+pi+pj+2pp;) /4
(1+pi+p; +2pip;) /4
(1+pi+pj+2pp;) /4
(1+pi+p; +2pip;) /4
(1+pi+pj+2pp;) /4
(1+pi+pj+2pp;) /4
(1+pi+pj+2pp;) /4
(1+pi+pj+2pp;) /4
(1+pi+pj+2pp;) /4
(1+pi+pj+2pp;) /4
(1+pi+pj+2pp;) /4
(1+pi+pj+2pp;) /4

FULL
SIBLING

0.36711
0.33615
0.33740
0.38086
0.32916
0.31071
0.51361
0.36741
0.35757
0.36073
0.45040
0.39578
0.40333

2.838E-06

352,334

Probability that a Brother would have the
same profileis1in 352,334




Relatedness Statistics
Brothers

Prob (Full-Sibs have same given genotype )

Probability is approximately 1/4 per
locus, Therefore, for “L” locl,

The Probability that two full-sibs would
have the same given genotype s
approximately

(1/4)-



Relatedness Statistics

Brothers
(Full-S1bs)
L (1/4)L
4 1/256
5 1/1024
9 1/ 262,144

13 1/67,108,864



Relatedness Statistics

Father and Son
Prob (Parent-Child have same given genotype)

A; A, (homozygote):  p;

A; A (heterozygote): (p; +p;) /2



ALLELE ALLELE FORMULA PARENT &
ALLELE ALLELE FREQ FREQ PARENT CHILD CHILD

LOCUS | i Pi P

D351358 17 i 0.21180
VWA 14 i + P 0.15175
FGA 20 i + P 0.15180
D8S1179 13 i + P 0.22450
D21511 29 i + P 0.14030
D185S51 12 i + P 0.10970
D55818 11 i + P 0.38205
D13S317 8 i + P 0.20410
D75820 8 i + P 0.18230
CSF1PO 12 i + P 0.19825
TPOX 8 i + P 0.33375
THO1 7 : i + P 0.23890
D165S539 12 i + P 0.25125

frequency (f) 9.517E-10

1 / frequency (1/f) 1,050,718,457

Probability that a Father or Son would have the
same profileis1in 1,050,718,457




Relatedness Statistics

Half-Brothers
Prob (Half-Sibs have same given genotype)

A; A, (homozygous locus): p; (1 +p;) /2

A; A; (heterozygous locus):  (p; + p; + 4 pip;) / 4



ALLELE ALLELE
LOCUS i ]

D351358 17
VWA 14
FGA 20
D8S1179 13
D21511 29
D18S51 12
D55818 11
D13S8317 8
D75820 8
CSF1PO 12
TPOX 8
THO1 7
D16S539 12

frequency (f)

1 / frequency (1/f)

ALLELE
FREQ

Pi

ALLELE
FREQ

Pi

FORMULA
HALF SIBLING

pi (1+pi) /2
(pi +pj + 4pip; ) / 4
(pi +pj + 4pip; ) / 4
(Pi + pj +4pipj) /4
(Pi +pj+4pp;) /4
(pi +pj + 4pip; ) / 4
(Pi +pj +4pipj) /4
(Pi +pj+4pp;) /4
(i +pj +4pipj) /4
(Pi + pj +4pipj) /4
(pi +pj+4pp;)/4
(i +pj +4pipj) /4
(Pi + pj +4pipj) /4

HALF
SIBLING

0.12833
0.09643
0.09890
0.14947
0.08817
0.06656
0.33619
0.13277
0.12400
0.12234
0.23393
0.17210
0.18103

5.298E-12

188,748,573,845

Probability that a Half Brother would have the
same profileis 1 in 188,748,573,845




Relatedness Statistics
Uncle-Nephew

Prob (Uncle and Nephew have same given genotype)

A; A; (homozygous locus):  p; (1 +p;) /2

A; A (heterozygous locus):  (p; +p; +4 pip;)/ 4



LOCUS

D351358
VWA
FGA
D851179
D21511
D18551
D55818
D13S317
D75820
CSF1PO
TPOX
THO1
D165539

ALLELE
i

ALLELE
J

ALLELE
FREQ

Pi

ALLELE
FREQ

P

FORMULA
UNCLE NEPHEW

pi (1+p) /2
(pi +pj +4pipj) /4
(Pi + pj +4pip;) /4
(i + pj +4pip;) /4
(pi +pj +4pipj) /4
(pi +pj +4pipj) /4
(Pi + pj +4pip;) / 4
(pi +pj +4pipj) /4
(pi +pj +4pipj) /4
(pi +pj +4pip;) /4
(pi +pj +4pip;) /4
(pi +pj +4pip;) /4
(pi +pj +4pip;) /4

UNCLE &
NEPHEW

0.12833
0.09643
0.09890
0.14947
0.08817
0.06656
0.33619
0.13277
0.12400
0.12234
0.23393
0.17210
0.18103

frequency (f) 5.298E-12

1 / frequency (1/f) 188,748,573,845

Probability that a Uncle or a Nephew would have the
same profileis 1 in 188,748,573,845




Relatedness Statistics

First Cousins
Prob (First Cousins have same given genotype)

A; A; (homozygous locus):  p, (1 +3p,)/4

A; A; (heterozygous locus): (p; +p; + 12 pip;) / 8



ALLELE ALLELE
LOCUS i j

D351358 17
VWA 14
FGA 20
D851179 13
D21511 29
D18S51 12
D55818 11
D138317 8
D75820 8
CSF1PO 12
TPOX 8
THO1 7
D165539 12

frequency (f)

1 / frequency (1/f)

ALLELE
FREQ

Pi

ALLELE
FREQ

Pi

FORMULA
FIRST COUSIN

pi (1 +3pj)/4
(pi +pj+12pip; /8
(Pi+p+12pip; /8
(Pi +p;+ 12pip; /8
(i +pj + 12pip; / 8
(i +pj + 12pip; / 8
(pi+pj+12pip; /8
(Pi+p+12pip; /8
(pi +p;+12pip; /8
(pi +pj + 12pip; / 8
(i +pj + 12pip; / 8
(pi+pj+12pip; /8
(pi+pj+12pip; /8

FIRST
COUSIN

0.08659
0.06877
0.07245
0.11196
0.06210
0.04500
0.31326
0.09710
0.09484
0.08438
0.18402
0.13870
0.14593

1.224E-13

8,171,074,738,912

Probability that a First Cousin would have the
same profileis11n 8,171,074,738,912




Sexual Assault Case Processed by the Arizona
Department of Public Safety, Southern Regional
Crime Laboratory in Tucson for the Farmington,

New Mexico Police Department

Sexual Assault Case in which the suspects
DNA profile matched the DNA profile from
the male fraction of the vaginal swab
collected from victim



H o pstc
File Edit Profile Case Type Configuration “Window Help

vl £33 e
S| W[ ol ||hiE | ok F 22| P2E a|ZE | P
i sle Sample Target Pro b | ﬂ
.y Reference:
LDF'.S Suzpect Farmington, M Fape Casd |i|
Locus Allele 1 | Alele 2+ Locus Apache Minnesata Mavajo | |
LIS | I Dasi3se 15 15 351353 2EI16E-01  2.7926E-01  2.2338E-01
é P e, 17 19 LAt 3.9386E-02  51R40E-02  5.096BE-0Z2
X FG& 21 27 FGA 26841E-03  1.18589E-02 Z21050E-02
P DES1179 13 14 0351173 20713E-01 23386E-01)  1.74B3E-01
[ D21511 M 1 —] 021511 FAB0ZE-02  BYZ9BE-0Z2  F.397SE-02 —
X D18551 16 18 018551 J4844E-02  1.3689E-02 1.8441E-02
@ DeSE1E 11 055313 2A043E-01  1.98320E-01| 3.7437E-0O1
M Dmasxny 1 12 0135317 11604E-01  1.2297E-01)  9.9303E-02
[ DFsezo0 10 12 D¥F5820 1.1685E-01  1.1826E-01 9.4054E-02
[® CSFIPOD S 10 CSF1PO 29473E-02  BABRE3E-0Z  4.0468E-02
[ TPOx a 11 TPOX 2036EE-01  3.0153E-01) 2BEERE-OT
[® THOT ! THOT 22837E-01 24171E-01) 41000E-07
® D165539 9 13 - 0165539 3.7805E-02 [ 5.9583E-02 -
1 k
Apache | tinnesota | M awajo
Reference = Suzpect Farmington, MM Rape Caze Tatal 1.162E-14 4. 314E-13 5.302E-14




il Popstats 5.3

File Edit

Profile Case Twpe Configuration ‘Window Help

W*

T

{_..1

Eh.i 1T}

%

MR

&

i

[0... _E! O KA Inverse Summary of Probability Statistics

Reference:

LE_)ES_ Suzpect Farrmington, MM Bape Caze

Locus Allele 1] Allele 2 = | Locus Apache Minnesata M avajo bt

LDIS| @ D3s13B8 15 16 0351358 4 4 4

& | X s 17 19 i, 5 19 20
™ FGA 21 27 FGA, 115 a4 48

| I pes1iza 13 14 DE51173 5 4 5
[ D21511 30 £} —l 021511 13 T 14—

| Di1gss1 1B 18 D18551 29 73 54
@ DESElE 11 DESE18 3 5 3
M 0135317 1 12 0135317 g A 10
@ D7sEz0D 10 12 D7S820 g f 11
[ CSFIPOD 9 10 CSF1PO 34 15 25
P TPOX g 11 TPOx 5 3 4
P THO i THO 4 4 2
B 0165533 3 13 ~ |l 0165539 5 17 5
: | | d |_ Apache | Minnezota ] M awa|o

Feference = Suspect Eamingion, M Fape Casdl ] otal 86,060,000,000,0000  2.318,000,000,000f 18,860,000,000,000




THE BROTHER DID IT?

Defense argued that suspects brother
committed the crime. Defense called
Dr. Dan Krane from Wright State
University in Ohio to testify to
probability of brother having the
same profile.



m Popstats 5.3
File Edit Profile Case Type Configuraktion ‘Window Help

SHF| || ol |||

Relatedness Statistics

I %R 5] 9
=159

Spache

Minnezota

Mavajo

|wf|

Locus

Unrelated

Parent/ Offzpring

Full Sibling

Half Sibling
Unclesdunts
Hephew/MHiece

First Couzsin

351353

WA,

0351173

021511

018551

DE5818

1353517

DFsa20

CSF1FO

TFOA

THOT

L165533

2. 2338E-01
5.0366E -0
2. 1050E-02
1.7463E-M
F.3979E -0
1.5441E-02
3. 7457E-M
4.3303E -0
3.4054E -0
4 0463E-02
2 BEEEE-M
4. 1000E-M
R 9583E-02

4. 3520E-01
1.2410E-M
5.6500E-02
2.9595E-M
2. 7a40E-M
1.0155E-M
5.8240E-01
21015E-M
2. 1295E-M
1.5525E-M
3.62B5E-M
B.12E0E-M
1.5540E-M

5.1987E-0O1
3. 506EE -0
2.9623E -0
4.3300E -0
4 M57E-M
2.0241E-M
b.2600E -0
3. FF08E-M
3. 7670E-M
3.3408E-M
4. 9633E-M
B.5012E-M
3.3370E-M

3. 2064E-01
1.0323E-M
4. 75E-02
2.3003E-M
1.6394E-M
5. 4143E-02
4 BO73IE-M
1.4303E-M
1.4692E-M
3.0544E -0
3. 1265E-M
4.9334E-M
1.0M70E-M

2.B186E-01
. 1864E -0
3.0492E -0
1.9703E-M
1.0672E-0
3.0543E -0
3.9333E-M
1.1855E-M
1.1330E-M
5.8192E-02
2.8765E-M
4 34E1E-M
F.4850E-02

T atal

5. 302E-14

5. 145E-03

4.387E-06

5.051E-11

1.084E-12




m Popstats 5.3
File Edit Profile Case Tywpe Configuration Window Help

e S I i =

Relatedness Statistics

f % E =) 7

Apache Minnezota Mavajo

Half Sibling.
Full Sibling Unclefdunts First Couzin
MHephew/Miece

3
q
200
4
G
13
&
i
i
11
3

Farent

Locus rrelated Qffspring

[3513558 4
AL 20
43
DB851173 =
D21511 14
D18551 A4
DE5818 3
0135317 10
DFSE20 11
CSF1FO 25
TP 4
THOT 2 2

D165539 17 10 13
T atal 18.860,000,000.000 122,800,000 106,500 19,800,000,000 322 500,000,000

[ R L R T R S R I R o T R L R N R S R R

L g Y A S Ty Oy R T e R = S R Y o ) R L

L




The approximate frequency of this profilein
Native Americans (Navao) IS

1in 18.86 trillion (1.886 X 10%3)

The probability that the brother of the suspect
has the identical profileis

0.387 X 10°

It 1s 106,500 times more likely to these genetic
results if the male fraction of the vaginal swab
originated from the suspect as opposed to his
untested brother



THEBROHERDDIT?

The problem was that the suspects
brother was deceased and not
avallable for testing

TheTrial ended with ahung jury



Relatedness Statistics

We can calculate a Likelihood Ratio (for any given
profile) in which the probability that the suspect 1s
the contributor of the evidence 1s compared with the
probability that a specified relative 1s the contributor
of the evidence

In the following example the profile at agiven
locus Is either homozygous or heterozygous and
the allele frequency is 0.1

Formulas: B.S. Weir, 1996. Genetic Data Analysisil. Table 5.7 (p 221).



Relationship  Homozygous  Heterozygous
Locus Locus
5! (10/0X0[0 50.00
Full-Sibs 3.31 3.28
B () ()
& 16.67
Uncle-Nephew 18.18 16.67
First Cousins 30.76 25.00




Kinship Determination From
Genotype Data On Two Individuals

Currently Popstats does not have the
capability of calculating the most likely
kinship relationship between two individuals
whose genotypes are known.



il Fopstats 5.3 - [Multiple Samples Target Profile]
Edit

LI File

Prafile

Case Twpe

Zonfiguration

Wlindons

Help

T eds ™

O LEES

.-.'_..1_

— I"|""|"I
1

\5’1\ i

LD.':'.S

Heference:

F-:-rensic—l'ﬂultl!:ule Samples

[E1E692-1] E
Locus Allele 1 | Allele 2 |

[® D3si1zs8 17 18

[ Wi 15 20

[ FGaA 24 25

[® Das117a 12 15

® D21511 27 30

[® D128s551 16 17

> DEs5818 2 13

™ Di1zsziy 11 12

[® D7Fss20 10 11

[ CSF1FPO 9 10

[ TPO= 9 10

[= THO g

[ Di1Es533 11 12

N

mples
E1692-2 |£
Allele 1 | Allele 2 |
16
16 20
2 2h
12 15
=3 30
17
o 13
11 12
10 12
10
9
o
11 13




T

L . T R IS et = .'.I
| T . R ] o TR

T

A e

]| EH

]

Heference:
lpas| [E16921 B
Locus Allele 1 ] Allele 2~ |
LDIS| | D3siaze 17 17
& | [ v 15 20
™ FGA 24 25
? ® Dasi17a 12 15
X 02511 27 30
| D1Ess1 16 17
¢ Des818 8 13
M D13s:7 N 12
& D7ssz0 10 11
™ CSFiPO 9 10
™ TPOX g 10
® THM g
[ D165533 11 12

Popstats Warning 1350

[luestioned 5amples

[Q:

E1692-2 E
Allele 1 ] Allele 2| |
15

15 20

22 25

12 15

29 a0

17

5 13

11 12

10 12

10

g

1

11 13

Q2

Allele 1

Allele 2 =]

E (3

B

Allele 1

Allele 2 | |

AN

Specimen 61692-2 has 1 bands/alleles at locus 0351358, and this number is not equal ko the corresponding number of
bands/alleles, 2, in the reference. Therefore, 61692-2 will nok be used in the calculations,

8] 4

Cancel




PiPopstats 5.3 - [V

] v

[uezhioned Samples

G1:

]
||| B W |els S| R
| Reference:
ipas| [F1E32 B
Locus | Allele 1 | Allele 2|~
LDI5 | I Dasiase 17 18
& | I Wi 15 20
‘ P FGA 24 23
? p¢ DEsiira 12 15
‘ X D21511 27 30
|} Diass1 1B 17
X DeEs21E & 13
X Di3szy 1 12
X D7sEz0 10 11
X CsFiPO 9 10
X TPOX 3 10
X THOT g
X 165539 11 12

Popstats Warning 1365

F1692-2 E
Allele 1 | Allele 2 | ]
16

16 20

22 25

12 15

29 30

17

g 13

1 12

10 12

10

9

g

11 13

(B,

4

Allele 1

Allele 2 |+

E HICK

(2]

Allele 1

Allele 2 |+

Mone of the questioned samples match the reference in the number of bands)alleles in each locus, Mo calculakion will
[ be performed.




Kinship Determination From
Genotype Data On Two Individuals

There are anumber of programsthat are
avallable to provide statistical support
for the kinship relationship between two
Individuals with observed genotypes.

Currently the FBI has released a contract
to devel op the appropriate software
which would be included in future

versions of Popstats.



Kinship Determination From
Genotype Data On Two Individuals

The programs that are available to provide
statistical support for the kinship relationship
between two individuals with observed genotypes
essentially make use of the same algorithm.

Let Gx(1) and Gy(1) be the genotypes of two
individuals X and Y, the algorithm finds the best
support for the kinship relationship between
individuals X and Y based upon genotypes Gx(1)
and Gy(l) for L loc1 (1=1,2,....,L)



Kinship Determination From
Genotype Data On Two Individuals

The algorithm requires two sets of information.

First, the kinship of two individuals dictate with what
probabilities the genotypes of two individuals will
have two, one or zero alleles IBD. These three
guantities are denoted by:

d2, 01, and do, (0<di <1, dp2+ d1+ Ppo=1),
IBD status 2, 1, and O are called asevents|, T, and O.



Kinship Determination From
Genotype Data On Two Individuals

The algorithm reguires two sets of information.

Second, the probabilities of Gy(l) given Gx(l) at the
|-th locus, under the scenariosof I, T, and O (i.e.,
under the scenario that Gx(l) and Gy(l) have 2, 1, or
O alelesIBD)
The three conditional probabilities are:

Po(xy) = probability of Gy(l) given Gx(l) with 2 of their aleles IBD
P1(xy) = probability of Gy(l) given Gx(l) with 1 of their allelesIBD
Po(xy) = probability of Gy(l) given Gx(l) with O of their aleles IBD



Kinship Determination From
Genotype Data On Two Individuals

The three conditional probabilities are:

P>(xy) = probability of Gy(l) given Gy(l) with 2 of
their alelesIBD

P1(xy) = probability of Gy(l) given G«(l) with 1 of
their alelesIBD

Po(xy) = probability of Gy(l) given G«(l) with O of
their alelesIBD
Thelikelihood of observing Gy(l) given Gx(l) for a
given kinship (i.e., for agiven set of ¢2, ¢1, and ¢olS
computed by

rn /\I\l\ ~s L 1 1 rn /\I\l\ ~s 1L 1 [ ] rn /\I\l\ ~s L 1



Kinship Determination From
Genotype Data On Two Individuals

[Pa(xy) X ¢2] + [Pu(Xy) X ¢1] + [Po(Xy) X o]

The likelihoods that are computed for each locus can be
multiplied over all L loci to compute the combined likelihood
under a specified kinship relationship. The kinship that
provides the maximum likelithood Is the best-supported
kinship relationship for the observed genotype profiles of
individuals X and ..




At a Single Locus, Two Individuals Can
Have the Following Genotypes

#1  #2
AB AB

2 alleles shared
JAVA JAVA
JAVA AB

1 allele shared
AB I\\@
AB CD

JAYAY BB >~ O alleles shared
JAVA BC _




|dentity By Descent (IBD) Coefficients:

o2 Oy do
* Full sibs 1/4 1/2 1/4
e Parent-child 0 1 0
e Half-sibs 0 1/2 1/2
» Cousins 0 1/4 3/4
e Unrelated 0 0 1



How Are The Identity By Descent

(IBD) Coefficients Determined.

¢, 9, Po
Full sibs 1/4 1/2 1/4
L ets say we have two parents AB and CD,

their offspring are either AC, AD, BC, or BD
AC AD BC BD

ACl2111]0

2 adleles|BD = 4/16 or Ya
AD|1|2]|0]1

1 alelesIBD = 8/16 or 4
BC 11101211 |541desIBD =4/16 or ¥4
BD (o |[1]|1]2




How Are The Identity By Descent

(IBD) Coefficients Determined.

¢, 9, Po
Parent- Child O 1 0
L ets say we have two parents AB and CD,

their offspring are either AC, AD, BC, or BD
AB CD

AC |1
AD | 1
1
1

2dlelesIBD =0/80or0
1 adlelesIBD =8/8or 1
OdlelesIBD =0/80or 0

BC
BD

= | ===




AC
AD
BC
BD

How Are The Identity By Descent (IBD)
Coefficients Determined:

0,
1/2

L ets say we have three parents AB (m), CD (af1), and EF (af2)
their offspring are either AC, AD, BC, BD or AE, AF, BE, BF

Half-sibs

¢,
0

AE AF BE BF
1 1 0 0
1 1 0 0
0 0 1 1
0 0 1 1

2 al
1al
O al

eles
eles
eles

vy,

Do
1/2

D=0/160r0
D =8/160or 1/2

D =8/160or 1/2



The Identity By Descent (IBD)

Coefficients
P, 0, Py
Half-Sibs 0 1/2 1/2
Uncle/Aunt/Nephew/Niece O 1/2 1/2
Grandparent-Grandchild 0 1/2 1/2

|IBD Coefficients are the same for these
Kinship relationships



Kinship Formula:

C.C. Li and L.Sachs, 1954.
Method of ITO stochastic matrices

Transition matrix for 2 alleles IBD

AA, AA, AA,
AA | 1 0 0
AA, | O 1 0
AA, |l 0 0 1



Kinship Formula

Transition matrix for 1 allele IBD

AA AA; AA,
AA Py P 0
AA; 0.5p;  0.5(p;+ py) 0.5p,

ALA, 0 P1 P



Kinship Formula:

Transition matrix for O alleles IBD

AlAl A1A2 A2A2
AAL| P o p,°
AA | P o p,°
AA, | Py o P’

O =



#1
AB
AA
AA
AB
AB
AA

AA

#2
AB
AA
AB
AC
CD
BB

BC

Kinship Formulas:
[Pa(Xy) X ¢2] + [Pa(Xy) X ¢1] + [Po(Xy) X ¢o]

frequency

0y + 0.5¢1(pa + Ps) + 2dgPaPs
Gy + O1Pa + PgPa
¢1Pg + 20PaPs
0.501pc + 2QgPaPc

2(
(

D0
D0

2(

D0

DcPp
o

DePC



AB
AA
AA
AB
AB
AA
AA

Likelihood Ratios for Full- & Half-Sibs

full-sib  : half-sib : unrelated
AB (1+p+q+2pq) : (p+g+4pq) : 8pg
JAVA (1+p)?2 : 2p(1+p) : (2p)?
AB (1+p) : (1+2p) . 4p
AC (1+2p) . (1+4p) . 8p
CD 1 ; 2 ;4
BB 1 ; 2

BC 1 : 2 4
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27-Sep-03 |KinTest® - CODIS Core Loci +
ID #1: P-61692 ID #2:
RO
Test 1 2 1 2 Fsib Fsib AFAT

1| D3s1358 17 18 16 16 0.25 Hsib e

2 WA, 15 20 16 20 10.05 — o

3 FGA 24 25 22 25 2.06 y— —

4| Dss1179 12 15 12 15 10.09 N

5| D21511 27 20 29 20 0.79 Population

6| D18S51 16 17 17 17 1.86 Cauc |

7| Ds5s818 8 13 8 13 77.57

gl D135317 11 12 11 12 2.32

a| D7S820 10 11 10 12 0.68
10| D165S539 11 12 11 13 0.71 Total:| 3.3E+09
11 THO 8 8 8 8 20.07
12 TPOX g 10 g g 2.28
12| CSF1PO g 10 10 10 1.24
14| D251338 19 23 19 19 1.98 - Print- |
15 D19S432 | 142 | 16 14 | 142 7.85 Erase
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19 LPL 11 12 11 12 3.45
20 Fent E
21 Fent D




=] File

Edit  Wiew

Insert

Formak

Tools Data

Wilindow

Help

acrobat

ATAT
Zauc
Hisp
N

Fopulation

Cauc

5 0E+06

- Print- |

Erase

STR'I‘ STRE|

27-Sep-03 |KinTest® - CODIS Core Loci +
1D #1 F-61692 D #2-
F. O
et 1 2 1 2 Hsib Fsih

1l D2s1358 17 18 16 16 0.50 Hsib
g, WA 15 20 16 20 10.30 ——
3 FGA 24 25 22 25 2 31 y—
4l Dss1179 12 15 12 15 2.50

5l D21511 27 20 29 30 1.04

6| D18551 16 17 17 17 2 11

7| D55818 3 13 3 13 1111

g D138317 11 12 11 12 1.30

gl D7S820 10 11 10 12 0.93

10| D165539 11 12 11 13 0.96 Total:
11 THO1 8 8 8 8 448

12| TPOX g 10 g g 2 53

13| CSF1PO g 10 10 10 149

14| D251338 19 23 19 19 2.23

15| D198432 | 142 | 18 14 | 142 810

16| F13401 32 | 15 32 | 15 1159

17| FESFPS 11 12 11 12 1.34

18 F138 6 10 g 10 0.81

19 LPL 11 12 11 12 1.55
20 Fent E
21 Fent O
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27-Sep-03 |KinTest® - CODIS Core Loci +
1D #1: P-61692 1D #2:
. O
rest 1 2 1 2 —Pchild Fsib
1| Das13s58 17 18 16 16 < 0.001 > Hsib
2 WA, 15 20 16 20 10 F0—] T
3 Fo.mo, 24 25 22 25 2 63 e
4| D8S1179 12 15 12 15 400 —
5| DZ21511 27 30 29 20 1.08
6| D185S51 16 17 17 17 3.21
7| Dsss818 8 13 5 13 21.21
3| D13s317 11 12 11 12 1.59
gl D7S820 10 11 10 12 0.86
10| DI16S539 11 12 11 13 0.92 Total:
11 THO1 = s s S R ls
12 TP q 10 e o 4 06
13| CSF1PO g 10 10 10 1.97
14| D2S1338 19 23 19 19 3.45
15| D195433 14 2 16 14 14 .2 15.20
16|  F13201 3.2 15 3.2 15 2217
17| FESFPS 11 12 11 12 1.68
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=] File

Edit  Wiew

Insert

Formak

Tools  Data

Wlindow

Help

Acrobat

ATAT
Zauc
Hisp
Pl

Fopulation

Cauc

4 8E+04

- Print- |

Erase

STH‘I‘ sz|
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1D #1° P-61692 D #2
F. O
Test 1 2 1 2 Cousin Fsih
1| D351358 17 18 16 16 0.75 Hsib
g, WA, 15 20 16 20 5. 65 —
3 FGA, 24 25 27 25 1 66 —
Al D8S1179 12 15 12 15 175
5l D21S11 27 a0 29 30 1.02
6| D18S51 16 17 17 17 1.55
7| Dsss1s 8 13 8 13 6.05
g8l D13s317 11 12 11 12 1.15
gl D7sS820 10 11 10 12 0.97
10| D16S539 11 12 11 13 0.98 Total:
11 THO1 8 8 8 8 2 74
12 TPOX g 10 g g 177
13| CSF1PC g 10 10 10 124
14| 251338 19 23 19 19 1 61
15| 195432 | 142 | 16 14 | 14 .2 4 55
16| F132401 3.7 15 3.7 15 .29
17| FESFPS 11 12 11 12 117
18 F13B 6 10 g 10 0.91
19 LPL 11 12 11 12 1.28
20 Fent E
21 Fent O




Kinship Determination For Genotype Data
On Two Individuals in Case P-61692

~ull — Sibs 3.3E+9
Half — Sibs 5.0E+6
Parent — Child 4.3E+6
- rst Cousins 4.8E+4

The likelihood ratio comparing Full-Sib to Half-Sib is
3.3E+9/ 5.0E+6 = 660

It 1s 660 times mor e likely given the genotype of
iIndividual one, and the genotype of individual two,
that the two individuals are Full-Sibs as opposed to

Half-Sibs



Kinship Analysis P-61692

at the D5S818 L ocus
Individual 1 Individual 2 Allele Freq
8 8 0.0128
13 13 0.1462
P, ¢, P,
Full - S1b 0.25 0.5 0.25
Half - Sib 0 0.5 0.5
Parent - Child 0 1 0
First Cousins 0 0.25 0.75
Unrelated | 0 0

2 + 0.501(Ppa + Ps) + 2¢0PaPs

o~



Kinship Analysis P-61692

Full — Sibs

Half — Sibs

Parent — Child

First Cousins

Unrelated

at the D5S818 L ocus

¢2 + 0.5¢1(pa + Ps) + 200PAPs

= 0.25 + (0.5*0.5(0.0128+0.1462)) + (2*0.25* 0.0128* 0.1462)
= (0.5*0.5(0.0128+0.1462)) + (2*0.5* 0.0128* 0.1462)

= (0.5*(0.0128+0.1462))

= (0.5*0.25(0.0128+0.1462)) + (2*0.75*0.0128* 0.1462)

= 2*0.0128*0.1462



Kinship Analysis P-61692

at the D5S818 L ocus
—ull — Sibs 0.291
Half — Sibs 0.042
Parent — Child 0.080
-irst Cousins 0.023
Unrelated 0.004

Divide each of the kinship likelthood by the
likelihood for Unrelated



Kinship Analysis P-61692

at the D5S818 L ocus
—ull — SIbs 77.67
Half — Sibs 11.12
Parent — Child 21.24
First Cousins 6.06

Unrelated 1



Thank youl
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