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A Wale of Two Families

Van Tuyl Van Tuyll van Serooskerken
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Tuyl/Tuyl /Tuijl/Tuil —
A Small Village
on the River Waal
Origin of the
Family Name “Van Tuyl”
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Van Tuyl Records-Based Phylogeny
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67 Locus Mutation Results for 3 Van Tuyls Tested

1-12

13-25

26-37

38-52

53-67

1 2 3 4 5 6 7 8 9 10 11 12
Name DYS393 | DYS390 | DYS19 | DYS391 | DYS385a |DYS385hb | DYS426 | DYS388 | DYS439 | DYS389i | DYS392 |DYS389b Different from Ancestral
3VT 12 2 11 1 1
3 14| 11 11 14 12 12 4 13 7 Haplotype R1b1a2a1a1
VT 12 23 14 11 11 14 12 12 11 13 13 17
vT 12 24 14 10 11 14 12 12 11 13 13 16
t t t t Different from MRCA OVT
13 14 15 16 17 18 19 20 21 22 23 24 25
Name DYS458 | DYS459 | DYS459 DYS455 DYS454 DYS447 | DYS437 | DYS448 | DYS449 | DYS464a| DYS464b |DYS464c | DYS464d
3VT 17 9 10 11 11 25 15 20 28 14 15 17 17
VT 17 9 10 11 11 25 15 20 28 14 15 17 17
vT 17 9 10 11 11 25 15 20 29 14 15 17 17
26 27 28 29 30 31 32 33 34 35 36 37
Name DYS460 Y-G&TA- YCA-lla YCA-IIb DYS456 DYS607 | DYS576 | DYS570 | CDY_1 CDY_2 DYS442 DYS438
3vT 11 11 19 23 15 15 19 18 38 38 12 13
VT 11 11 19 23 15 15 18 18 38 39 12 13
vT 11 11 19 23 15 15 18 18 38 38 12 13
Name DYS531 | DYS578 | DYF395S1 | DYF395S2 | DYS590 DYS537 | DYS641 | DYS472 [ DYF406S1 | DYS511 DYS425 |DYS413a|DYS413b | DYS557 | DYS594
3vT 11 9 15 16 8 10 10 8 10 10 12 22 23 15 10
VT 11 9 15 16 8 10 10 8 10 10 12 22 23 15 10
vT 11 9 15 16| 8 10 10! 8 10 10 12 22 23 15 10|
53 54 55 56 57 58 59 60 61 62 63 64 65 66 67
Name DYS436 | DYS490 | DYS534 DYS450 DYS444 DYS481 | DYS520 | DYS446 | DYS617 | DYS568 DYS487 DYS572 | DYS640 | DYS492 | DYS565
3VT 12 12 16 8 12 23 20 13 12 11 13 11 11 12 12
VT 12 12 16 8 12 23 20 13 12 11 13 11 11 12 12
T 12 12 17 8 12 23 20 13 12 11 13 11 11 12 12

L]
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67 Locus Mutation Results for 3 Van Tuyls Tested

1 2 3 4 5 6 7 8 9 10 1 12
Name DYS393 | DYS390 | DYS19 | DYS391 | DYS385a |DYS385b| DYS426 | DYS388 | DYS439 | DYS389i | DYS392 |DYS389%b
3VT 12 23 14 11 11 14 12 12 11 14 13 17
VT 12 23 14 11 11 14 12 12 11 13 13 17
VT 12 24 14 10 11 14 12 12 11 13 13 16
13 14 15 16 17 18 19 20 21 2 23 24 25
Name DYS458 | DYS459 | DYS459 | DYS455 | DYS454 | DYS447 | DYS437 | DYS448 | DYS449 [DYS464a| DYS464b |DYS464c [ DYS464d
3VT 17 9 10 11 11 25 15 20 28 14 15 17 17
T 17 9 10 11 11 25 15 20 28 14 15 17 17
VT 17 9 10 11 11 25 15 20 29 14 15 17 17
26 29 34 35 36 37
q N =
Y-GATA DYS576 CDY_1 | cDY_2 | DYS442 | DYs43s
19 38 38 12 13
18 38 39 12 13
31 32 33 18 38 38 12 13
YS500 | DYS537 | DYS641 | ﬁs472 DYF406S1 | DYS511 | DYS425 |DYS413a|DYS413b | DYS557 | DYS594
15 19 8 10 .4 8 10 10 12 22 23 15 10
8 10 /0 8 10 10 12 22 23 15 10
15 18 8 10 10 8 10 10 12 2 23 15 10
8 59 60 61 62 63 64 65 66 67
DY#481 | DYS520 | DYs446 | DYs617 | Dys568 | Dys4s7 | Dyss72 | DYse40 | DYs492 | DYs565
/ 20 13 12 11 13 11 11 12 12
23 20 13 12 11 13 11 11 12 12
2 23 20 13 12 11 13 11 11 12 12
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FTDNA Differences —vs- Relationship Chart

Y- Y- Y- Y-

DNA12 |DNAZ25|DNA3T (DNAGT
Very Tightly
Related N/A N/A 0 0
Tightly
Related N/A N/A 1 1-2
Related 0 0-1 2-3 34
Probably
Related ! 2 4 26
Only
Possibly 2 3 5 7
Related
Not Related |3 4 b =7




Y-STR Differences at 12, 25, 37, 67 Loci

Y-DNA12 Y-DNRZ25 Y-DNR37 Y-DNAG7
1 Van Tuyl to 2 Van Tuyl 3 4 5 6
20 Generations
1 Van Tuyl to 3 Van Tuyl 4 5 6 7
21 Generations
2 Van Tuyl to 3 Van Tuyl 1 1 3 3
15 Generations

11

Red = Probably Not Related per FTDNA Charts
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FTDNA Differences —vs- Relationship Chart

Y- ¥- Y- Y-

DNA1Z |DNA25 (DNA3T (DNAGT
Very Tightly
Related N/A N/A 0 0
Tightly
Related N/A N/A 1 1-2
Related ] 0-1 2-3 34
Probably
Related 1 2 4 2
Only
Possibly |2 3 ] 7
Related
Not Related |3 4 b =7




67 Locus Mutation Results for 3 Van Tuyls Tested

1-12

13-25

26-37

38-52

53-67

13

1 2 4 5 6 7 8 9 10 11 12
DYS393 | DYS390 DYS391 | DYS385a |DYS385b | DYS426 | DYS388 [ DYS439 | DYS389i | DYS392 |DYS389b
12 23 11 11 14 12 12 11 14 13 17
12 23 11 11 14 12 12 11 13 13 17
12 24 10 11 14 12 12 11 13 13 16
13 14 15 16 17 18 19 20 21 22 23 24 25
Name DYS458 | DYS459 | DYS459 | DYS455 DYS454 | DYS447 | DYS437 | DYS448 | DYS449 | DYS464a| DYS464b |DYS464c [ DYS464d
3VT 17 9 10 11 11 25 15 20 28 14 15 17 17
2VT 17 9 10 11 11 25 15 20 28 14 15 17 17
VT 17 9 10 11 11 25 15 20 29 14 15 17 17
26 27 28 29 30 31 32 33 34 35 36 37
Name DYS460 Y-G&TA- YCA-lla [ YCA-lIb DYS456 | DYS607 | DYS576 | DYS570 | CDY_1 | CDY_2 DYS442 | DYS438
3VT 11 11 19 23 15 15 19 18 38 38 12 13
2VT 11 11 19 23 15 15 18 18 38 =B 12 13
VT 11 11 19 23 15 15 18 18 38 38 12 13
Name DYS531 [ DYS578 [DYF395S1 | DYF395S2 | DYS590 | DYS537 | DYS641 | DYS472 [ DYF406S1 | DYS511 | DYS425 |DYS413a|DYS413b| DYS557 | DYS594
3VT 11 9 15 16 8 10 10 8 10 10 12 22 23 15 10
2VT 11 9 15 16 8 10 10 8 10 10 12 22 23 15 10
T 11 9 15 16 8 10 10 8 10 10 12 22 23 15 10
53 54 55 56 57 58 59 60 61 62 63 64 65 66 67
Name DYS436 | DYS490 | DYS534 | DYS450 DYS444 | DYS481 | DYS520 | DYS446 | DYS617 | DYS568 DYS487 DYS572 | DYS640 | DYS492 | DYS565
3VT 12 12 16 8 12 23 20 13 12 11 13 11 11 12 12
VT 12 12 16 8 12 23 20 13 12 11 13 11 11 12 12
VT 12 12 17 8 12 23 20 13 12 11 13 11 11 12 12

L]




Actual vs Expected Mutation Rate
for Van Tuyl Family
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Results with MR

CAs and Ance

stral Haplotype Added

1

2

4 5 6 7 8
Name | DYS393 [ DYS390 | DYs19 [ Dys391 | DYJl385hQYS385b ] DYS426 | Dvs388 | DYsS439 | DYS389i [ DYS392 [DYS38% Different from Ancestral
\ 3vT ) 23 14 1 1 12 1 11 14 13 17
T 1 23 14 1 1 14 2 i) 1 13 13 17 Haplotype R1lbla2alal
1N 12 24 14 10 1 14 DN, D 1 13 13 16
VIM\, 12 23 14 1 11 14 2] N2 11 13 13 17 Different from MRCA OVT
ovT 12| 24/23 14 11/10 1 14 12 N, 11 13 13| 16/17
AHT N 13 24 14 11 1 14 12 12 13 13 16
13 14 15 16 18 19 20 21 2 23 24 25
Name | DvS4X [ DYS459 | Dvs450 | DYS455 | Dvsa54 | W(S447 | DYS437 | DYS448 | DYS449 |DYS464a | DYS4640QYS464c | DYS464d
avT N 9 10 11 1] \25 15 20 28 14 15 17
T AR 10 11 11 15 20 28 14 15 17 17
\ wr 170 \ 9 10 11 11 \é& 15 20 29 14 15 17 ™
\ vim 17 \9 g " > >
\ovr 17
\HT 17

4

k|00 Name | DYS393 | DYS390 DYS391
T \ 11
T \T 12 23 11
ovT 11
AH 11

= T I 11
Name | DYs531
T \11
VM u
ovT N 1
A : MRCA: OVT

53 \

Name DYS436 !
3VT 12
VT 12
vT 12
\(I).I;/'Yll' ii 12 1 12 23 2 13 12 11 13 11 11 12 12
AHT 12 12 15 8 12 22 20 13 12 11 13 11 11 12 12




1-12

13-25

26-37

38-52

53-67
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Results with Recent Mutations H

igh

lighted

P 3 4 5 6 7 8 9 1

Name | DYS39f [ Dvs390 [ \DYs19 | Dvs391 [ Dvsassa |DYS385b| DYS426 | DYS388 | DYS439 | DYS380i | DYS399/ [DYs389b
3vT 12 23 14 11 11 14 12 12 1 14 13 17
VT \2 2| ) 14 1 11 14 2 2 1 13 3 17
w1 N 24 14 10 11 14 12 12 11 13 N 1]

VM 12 3 14 11 11 14 12 12 11 13 1B 17
ovT 12| 24/23 14 11/10 1 14 12 12 1 13 13| 16/17
AHT 13 2% 14 1 1 14 12 12 12 13 13 16
13 14 15 16 17 18 19 20 2 23 2% 25 ;

Name | DYS458 | DYS459 | DYS459 | DYS455 | DYS454 | DYS447 | DYS437 | DYsS448 /| DYS449 [DYS464a| DYS464b | DYS464c | DYS464d Different from Ancestral
3vT 17 9 10 1 1 25 15 0 28 14 15 17 17 Hap'otype Rib1a2alal
T 17 9 10 1 1 25 15 0 28 14 15 17 17
T 17 9 10 1 1 25 15 N 29 14 15 17 17

VTM 17 9 10 11 1 25 15 20 14 15 17 17 .
ovT 17 9 10 1 11 25 15 200 29/28 14 15 17 u| | Different from MRCA OVT
AHT 17 9 10 1 1 25 15 19 29 15 15 17 17

26 27 28 29 30 31 32 33 34 35 36 37

Name | DYS460 Y'G&TA' YCA-la | YCA-Ib | DYS456 | DYS607 | DYS576 | DYS570 | CDY_1 | CDY_2 | DYS442 | DYS438
3vT 1 1 19 23 15 15 19 18 38 38 12 13
2VT 11 11 19 23 15 15 18 18 38 39 12 13
VT 11 11 19 23 15 15 18 18 38 38 12 13
VM 1 1 19 23 15 15 18 18 38 38 i) 13
ovT 1 1 19 23 15 15 18 18 38 38 12 13
AHT 1 1 19 23 15 15 18 17 37 37 12 12

Name | DYS53L | DYS578 [DYF39551|DYF39552 | DYS590 | DYS537 | DYS641 | DYS472 | DYF406S1| DYS511 | DYS425 [DYS413a|DYS413b | DYS557 | DYS594
3vT 1 9 15 16 8 10 10 8 10 10 1 2 23 15 10
T 1 9 15 16 8 10 10 8 10 10 2 2 23 15 10
T 1 9 15 16 8 10 10 8 10 10 i) 2 23 15 10
VTM 11 9 15 16 8 10 10 8 10 10 12 22 23 15 10
ovT 11 9 15 16 8 10 10 8 10 10 12 22 23 15 10
AHT 11 9 15 16 8 10 10 8 10 10 12 23 23 16 10

53 54 55 56 57 58 59 60 61 62 63 64 65 66 67

Name | DYS436 | DYS490 [ DYS534 | DYS450 | DYS444 [ DYs48l [ DYS520 | DYS446 | DYS617 [ DYS568 | DYS487 | DYS572 | DYS640 | DYS492 [ DYS565
N 2 2 16 8 12 23 20 13 12 1 13 1 1 12 12
a1 2 12 16 8 2 23 20 13 12 1 13 1 1 12 12
w1 12 2 17 8 2 23 20 13 2 1 13 1 1 2 2

VTM 12 12 16 8 12 23 20 13 12 1 13 1 1 12 12
ovt 12 12 16 8 12 3 20 13 12 1 13 1 1 12 12
AHT 12 12 15 8 12 2 20 13 12 1 13 1 1 12 12




Mutations
Common to

All Descendants

Mutations that

Distinguish

Descendants

Problem

—

—

Phylogeny Generation: Step 1
From Raw Data, Segregate and Organize Mutations

16+4
Mutations

Rlbla2alal Ancestral Haplogroup
[12 total mutations to Ancestor]
570 (+1) 439 (-1) CDY_1(+1)
557 (-1) 448 (+1) CDY_2 (+1)
534 (+1) 464a (-1) 438 (+1)
481 (+1) 393 (-1) 413a(-1)
n Tuyl MRCA
390(-1)
389b (+1)
449 (-1)
g
389i (+1) 391 (-1)
CDY_2 (+1)
576 (+1) 534 (+1)
2VT (16) 1VT (16)
3VT(17)

non-VTs
(12-20)

Note: 67 Loci

: Mutations After MRCA are Unbalanced (4, 5, 2)



Mutations
Common to
All Descendant

Mutations that
Distinguish
Descendants

—

S

—

Phylogeny Generation: Step 2
Re-Partition Mutations to Balance Branches

Rlbla2alal Ancestral Haplogroup

[13 total mutations to Ancestor]
570 (+1) 439 (-1) CDY_1(+1)
557 (-1) 448 (+1) CDY_2 (+1)
534 (+1) 464a(-1)  438(+1)
481 (+1) 393 (-1) 413a(-1)
449 (-1)
Van Tuyl MRCA
390 (-1)
389b (+1) 449 (+1)
449544
389i (+1) 391(-1)
CDY_2 (+1)
576 (+1) 534 (+1)
2VT (16) 1VT (16)
3VT (17)

1614
Mutations

non-VTs
(12-20)

Now Mutations After MRCA are Balanced (3, 4, 3)

18

Mutations in 449
Reassigned:

(-1) moved pre-MRCA;
Offsetting (+1) Post-MRCA

Why 449?

Analysis shows this scenario
Is the most likely of the three
Possibilities

This scenario is 19x more likely
than the one in which

390, 389b and 449 all mutate
In the CDVT/RLVT line

Note: 67 Loci



Final Results with MRCAs and Ancestral Haplotype

1-12

13-25

26-37

38-52

53-67

19

1 2 3 4 5 6 7 8 9 10 1 12
Name | DYS393 | DYS390 | DYS19 | DYS391 | DYS385a |DYS385h| DYS426 | DYS388 | DYS439 | DYS389i | DYS392 |DYS389b Different from Ancestral
3T 1 23 14 11 11 14 12 1 11 14 13 17
T 12 23 14 11 11 14 12 12 11 13 13 17 Haplotype R1bla2alal
T 1 24 14 10 11 14 12 1 11 13 13 16
VTM 12 23 14 11 11 14 12 12 11 13 13 17
ovT 12 24 14 1 1 14 12 12 11 13 13 16 Different from MRCA OVT
AHT 13 24 14 11 11 14 12 12 12 13 13 16
13 14 15 16 17 18 19 20 21 2 23 24 25
Name | DYS458 | DYS459 | DYS450 | DYS455 | DYS454 | DYS447 | DYS437 | DYS448 | DYS449 |DYS464a| DYS464b | DYS464c | DYS464d
VT 17 9 10 1 11 25 15 20 28 14 15 17 17
T 17 9 10 1 11 25 15 20 28 14 15 17 17
wT 17 9 10 11 11 25 15 20 29 14 15 17 17
vIM 17 9 10 1 11 25 15 20 28 14 15 17 17
ovT 17 9 10 1 1 25 15 20 28 14 15 17 17
AHT 17 9 10 1 11 25 15 19 29 15 15 17 17
26 27 28 29 30 31 32 33 34 35 36 37
Name | DYS460 Y'G&TA' YCAdla | YCcAb | DYys4s6 | DYseo7 | DYss76 | DYS570 | cDY. 1 | cDy 2 | Dys442 | Dys4ss
VT 11 11 19 23 15 15 19 18 38 38 12 13
T 1 11 19 23 15 15 18 18 38 39 12 13
w1 1 11 19 23 15 15 18 18 38 38 12 13
VTM 1 11 19 23 15 15 18 18 38 38 12 13
ovT 1 1 19 23 15 15 18 18 38 38 12 13
AHT 11 11 19 23 15 15 18 17 37 37 12 12
Name | DYS531 | DYS578 |DYF39551 [ DYF395s2| DYss00 | DYss37 | DYs641 | DYS472 |DYF406S1| DYS511 | DYS425 |DYS413a|DYS413b| DYS557 | DYS594
3VT 11 9 15 16 8 10 10 8 10 10 12 2 23 15 10
NT 11 9 15 16 8 10 10 8 10 10 2 2 23 15 10
T 11 9 15 16 8 10 10 8 10 10 12 22 23 15 10
VM 11 9 15 16 8 10 10 8 10 10 12 22 23 15 10
ovT 1 9 15 16 8 10 10 8 10 10 12 2 23 15 10
AHT 11 9 15 16 3 10 10 8 10 10 12 23 23 16 10
53 54 55 56 57 58 59 60 61 62 63 64 65 66 67
Name | DYS436 | DYS490 | DYS534 | DYS450 | DYS444 | DYS481 | DYS520 | DYS446 | DYS617 | DYSE68 | DYS487 | DYS572 | DYS640 | DYS492 | DYS565
VT 12 12 16 8 12 23 20 13 12 11 13 11 11 12 12
T 12 12 16 ) 12 23 20 13 12 11 13 11 11 1 12
T 12 12 17 8 12 23 20 13 12 11 13 1 1 2 12
VM 12 12 16 ) 12 23 20 13 12 11 13 11 11 12 12
ovT 12 12 16 8 12 23 20 13 12 1 13 11 11 12 12
AHT 12 12 15 8 12 2 20 13 12 11 13 11 11 12 12




Phylogeny Generation: Step 3
Add Post-MRCA Timeline Based on Known Genealogy
Estimate pre-MRCA Time Using Independently Derived Mutation Rates

Generation R1lbla2alal Ancestral Haplogroup
" .120 [13 total mutations to Ancestor]
570 (+1) 439 (-1) CDY_1(+1)
557 (-1) 448 (+1) CDY_2(+1)
534 (+1) 464a(-1)  438(+1)
481 (+1) 393 (-1) 413a(-1)
449 (-1)
. 1614
0 Van Tuyl MRCA [OVT] Mutations
390 (-1)
389b (+1) 449 (+1)
4
389i (+1) 391(-1)
CDY 2 (+1)
576 (+1) 534 (+1)
10 2VT (16) 1VT (16) non-VTs .
11 3VT (17) (12-20) Note: 67 Loci

Note that the number of Van Tuyl mutations in ~130 generations is completely
consistent with average mutations observed in R1bla2alal data . But the number of
mutations since MRCA is much higher than would be expected.



Cumulative Variance
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Genetic Distance from Ancestor
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Monte Carlo Simulation of Y-STR Mutation
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Genetic Distance from Ancestor
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Monte Carlo Simulation of Y-STR Mutation
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Mutations Occur Sporadically, Not at a Constant Rate
But When Averaged Over Many Individual Evolutions,

an Average Mutation Rate Emerges

L x g = Var = N = Total Mutations

M = Average Mutation Rate per Generation

g = Number of Generations Elapsed since MRCA
Var = Variance of Data Set with Common Ancestor
N = Total Number of Actual Mutations
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Per Infinite Alleles Theory:
Observed Mutations < Actual Number of Mutations since MRCA

Nobs ~ [1 j eXp('ll X g)]

N

M = Average Mutation Rate per Generation
g = Number of Generations Elapsed since MRCA

obs = Number of Observed Mutations
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Mutaitons

25.0

20.0

15.0

10.0

5.0

0.0

Total and Observed Mutations

_ Constant Mutation Rate
=== (O bserved Mutations

=== Total Mutations L
Infinite Alleles Theory

Slope = |

0 50 100 150 200 250

Elapsed Generations
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Expected Pairwise Differencesin 67 Loci

Expected Pairwise Differencesin 67 Loci -vs- Total Generations of Separation
for Monte Carlo Simulation and Walsh Infinite Alleles Theory

14.0

12.0

10.0

Lo
(=]

6.0

4.0

2.0

-
-
z
-
L
-

10 20 30 40 50
Total Generations Separation =TMRCA1 +TMRCA2

# Monte Carlo Mean
2 Monte Carlo Mean + 1 5td Dev
o Monte Carlo Mean - 1 5td Dew

Walsh Theory Mean

— Upper95% Confidence Level
—— Lower95% Confidence Lewvel
— Walsh Mean -1 5td Dev

— Walsh Mean + 15td Dev
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Expected Pairwise Differencesin 67 Loci

Expected Pairwise Differencesin 67 Loci -vs- Total Generations of Separation
for Monte Carlo Simulation and Walsh Infinite Alleles Theory
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Total Generations Separation =TMRCA1 +TMRCA2

# Monte Carlo Mean
2 Monte Carlo Mean + 1 5td Dev
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Walsh Theory Mean

— Upper95% Confidence Level
—— Lower95% Confidence Lewvel
— Walsh Mean -1 5td Dev

— Walsh Mean + 15td Dev
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Expected Pairwise Differencesin 67 Loci

Expected Pairwise Differencesin 67 Loci -vs- Total Generations of Separation
for Monte Carlo Simulation and Walsh Infinite Alleles Theory
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Expected Pairwise Differencesin 67 Loci

Expected Pairwise Differencesin 67 Loci -vs- Total Generations of Separation
for Monte Carlo Simulation and Walsh Infinite Alleles Theory
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Expected Pairwise Differencesin 67 Loci

Expected Pairwise Differencesin 67 Loci -vs- Total Generations of Separation
for Monte Carlo Simulation and Walsh Infinite Alleles Theory
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Probability That Two People are

Separated by K Generations
-vs- Number of Observed Mismatches in 67 Loci

33

35.0%

30.0%

25.0%

20.0%

15.0%

Probability

10.0%

5.0% ‘Flsm% K-20 @ﬁ
AN N
0.0% x* \_r
3 4 5 6 7 8 9 10

N = Detected Mismatches in 67 Loci



Probability That Two People are
Separated by K Generations
-vs- Number of Observed Mismatchesin 67 Loci
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30.0%
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Expected Pairwise Differencesin 67 Loci

Expected Pairwise Differencesin 67 Loci -vs- Total Generations of Separation
for Monte Carlo Simulation and Walsh Infinite Alleles Theory

14.0

12.0

10.0

8.0

6.0

4.0

2.0

0.0

# Monte Carlo Mean
Monte Carlo Mean + 1 5td Dev
Monte Carlo Mean - 1 5td Dev
= Walsh Theory Mean
— Upper95% Confidence Level
—— Lower95% Confidence Lewvel
— Walsh Mean -1 5td Dev
— Walsh Mean + 15td Dev

10 20 30 40 50
Total Generations Separation =TMRCA1 +TMRCA2

/E(') gen



Conclusion:
Despite Instructions, Accurately Estimating Time to
MRCA is Just Not Possible

Your degree of matching is within the range of most well-established surname lineages in Western
Europe. If you have tested with the Y-DNA12 or Y-DNAZ25 test, you should consider upgrading to
additional STR markers. Doing so will improve your time to common ancestor calculations.
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But Relationship can Clearly Be Differentiated
from non-Relationship

Cumulative Probability That Two People are Separated by <40 Generations and 264 Generations
-vs- Number of Observed Pairwise Differences in 67 Loci

120%

100%

&

Related by <40 Generations Unrelated: 264 Generations

Probability

&

&

01234567 891011121314151617181520212223242526272829303132333435363738394041424344454647 484950
N=Detected Mismatches In 67 Lod

(=]
e
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Probability -vs- Genetic Distance

15 Generation Expectation
/‘\ 2VT -3VT
g
R1bla2alal Distance
Between Random Men
0 5 10 15 20 25 30 35
Genetic Distance over 67 Loci
Probability -vs- Genetic Distance
21 Generation Expectation
/ 3VT - 1VT\ *
R1bla2alal Distance
Between Random Men
0 5 10 15 20 25 30 35

Genetic Distance over 67 Loci
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Probability -vs- Genetic Distance

15 Generation Expectation

‘ 2VT -3VT
g
R1bla2alal Distance
82,292:1 Between Random Men
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Genetic Distance over 67 Loci
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Summary

e Relationship is Highly Likely
 Can we have More Certainty?

 What about changing direction to look for
what we have in common, rather than what

our differences are?



7 Loci in 37 Have Evolved from Ancestral Haplotype

1-12

13-25

26-37

38-52

53-67
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yant 2 3 4 5 6 7 8 10 11 12
Name / DYsS393 [\pYs390 [ DYs19 | Dvs39o1 | Dys3ssa [DYS385b | DYs426 | Dvs3sg | DYs439 [\Dyssssi [ Dvs392 [Dvs3sob Different from Ancestral
VT 12 23 14 11 1 14 12 2 11 14 13 17 Haplotype R1bla2alal
T 12 23 14 11 11 14 12 12 11 13 13 17
w1 12 7! 14 10 1 14 12 12 1 13 13 16
VM 12 23 14 1 11 14 12 12 1 13 13 17 Different from MRCA OVT
ovT 12 24 14 11 1 14 12 2 1 13 13 16
amt 13 7! 14 11 1 14 12 f 13 13 16
13 14 15 16 17 18 19 0 21 23 24 25
Name | DYS458 | DYS459 | DYS459 | DYS455 | DYS454 | DYS447 | DYS437/] DYs448\| DYS449/| DYS464a\ DYS464b | DYS464c [DYS464d
VT 17 9 10 11 1 25 5 20 3 14 15 17 17
T 17 9 10 11 11 25 15 20 28 14 15 17 17
W1 17 9 10 11 11 25 15 20 29 14 15 17 17
VM 17 9 10 11 11 25 15 20 28 14 15 17 17
ovT 17 9 10 1 1 25 5 20 3 14 15 17 17
AHT 17 9 10 11 11 25 X 19/ % 15 15 17 17
26 27 28 29 30 31 32 3 N\j 36 Y
Name | DYS460 Y'GQTA' YCA-la | YCA-Ib | DYs4s6 | DYs607 | Dyss7f | DYS57/\ cDY_1 \CDY_Z DYS442 / DYS438
vt 11 11 19 23 15 15 19 8 38 38 2 13
T 11 11 19 23 15 15 18 18 38 39 12 13
T 11 11 19 23 15 15 18 18 38 38 12 13
VM 11 11 19 23 15 15 18 3 38 38 2 13
ovT 1 1 19 23 15 15 3 38 38 13
AHT 11 11 19 23 15 15 » \_/1X \} / 37 B\ \/1
Name | DYS531 | DYS578 |DYF39551 | DYF39552 | DYS500 | DYS537 | DYS641 | DYS472 |DYF406S1 | DYS511 | DYS425 |DYS413a|DYS413b | DYSS57 | DYS594
VT 11 9 15 16 8 10 10 8 10 10 12 2 23 15 10
w7 11 9 15 16 8 10 10 3 10 10 12 2 23 15 10
w1 1 9 15 16 8 10 10 3 10 10 12 2 3 15 10
VM 1 9 15 16 3 10 10 3 10 10 12 2 3 15 10
ovT 1 9 15 16 8 10 10 8 10 10 12 2 23 15 10
AHT 1 9 15 16 8 10 10 8 10 10 12 23 23 16 10
53 54 55 56 57 58 59 60 61 62 63 64 65 66 67
Name | DYS436 | DYS490 | DYS534 | DYS450 | DYS444 | DYS481 | DYS520 | DYS446 | DYS617 | DYS568 | DYS487 | DYS572 | DYS640 | DYS492 | DYS565
vt 12 iP) 16 8 12 23 20 13 12 11 13 1 1 12 12
T 12 12 16 3 12 23 2 13 12 11 13 1 1 12 12
T 12 12 17 8 12 23 20 13 12 11 13 11 11 12 12
VIM 12 12 16 3 12 23 2 13 12 11 13 1 1 12 12
ovT 12 12 16 8 12 23 20 13 12 1 13 1 1 12 12
AHT 12 12 15 8 12 2 20 13 12 11 13 1 1 12 12
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Variance per Locus

Seven Loci in Proposed Van Tuyl Haplotype

Spectrum of Observed and Expected Pairwise Differences

r 37 Loci, 350 R1bla2alala Individflals

B Variance per Locus for 350

R1bla2alala Pairs

O Observed Probability of a Difference
Between Randomly-Selected Pairs

Locus DYS-

Loci 1-12

Loci 13-25

Loci 26-37

1.600
1.400
1.200

- 1.000
r 0.800
r 0.600
- 0.400
r 0.200
- 0.000

Probability of Difference Between Pairs



43

Van Tuyl Haplotype Has High Selectivity and Stability

Relative Probability

S—

Locus Rlbla2alal Van Tuyl | Selection | Avg.Gen
Haplotype Haplotype Ratio to Mutation
HT Mode 44
DYS-393 13 SS>>>>>> 12 33 455
DYS-438 12 SSS>>>>> 13 29 625
DYS-448 19 S>S5>>5>> 20 18 862
DYS-449 29 S>>5>>>> 28 2 116
DYS-570 17 S>>>>>5> 18 3 158
DYS-439 12 SS>>>>>> 11 2 299
CDYa 37 SSS5>>>> 38 2 116
Van Tuyl Haplotype
1.0E-01
Lym
1.0E-02 \
1.0E-03 &446
1.0E-04 \1\/41’454
1.0E-05
1/726,215
1.0E-06
1.0E-07
\1/41,000,000
1.0E-08
None +DYS393 +DYS438 +DYS448 All7

116 - 862
Generations
Between
Mutations



67-Locus Phylogeny for 3 Descendants of Ott Janse van Tuyl

Generation
r

-120

10
11

44

Rlbla2alal Ancestral Haplogroup
[13 total mutations to Ancestor]
570 (+1) 439 (-1) CDY_1(+1)
557 (-1) 448 (+1) CDY_2 (+1)
534 (+1) 464a (-1) 438 (+1)
481 (+1) 393(-1) 413a (-1)
449 (-1)
1614
Van Tuyl MRCA [OVT] Mutations
390 (-1)
389b (+1) 449 (+1)
389i (+1) 391 (-1)
CDY_2 (+1)
576 (+1) 534 (+1)
2VT (16) 1VT (16) non-VTs
3VT(17) (12-20)

3 —fe— 7 —
— ...

Genetic Distances

Note: 67 Loci
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2400-6000ybp |
|

1300

1400

1500

1600

1700

1800

1900

2000

Van Tuyl Phylogeny

130+35gens

2400-6000 ybp

~130 Generations
15 Mutations

. Ancestral
~ 113 Generations
SNP? |— Haplogroup
Rlbla2alal
Ghijsbrecht
van Tuyl
7 Generations
Ott van Tuyl
~120 Generations
13 Mutations 3 Generations
2 Mutations
10 Generations — Abraham _—
2 Mutations Van Tuyl
7 Generations 8 Generations
1 Mutation 2 Mutations
2 Van Tuyl 3 Van Tuyl
~130 Generations| | 131 Generations
1 van Tuyl 16 Mutations 17 Mutations
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What About SNPs?

 The Van Tuyls Descend from Haplogroup
R1bla2alal [R1b — L11]

* What is This Group’s Pre-History?
 What Subclades Might The Family Belong To?



Published Y-STR Mutation Rates
Based on Father-Son Observed Mutations

http://www.yhrd.org/Research/Loci/YGATAH4

per YHRD: 95% Confidence Levels

mean min CL max CL  Std Dev
DYS-19 2.30E-03| 1.60E-03| 3.20E-03| 4.00E-04
DYS-393 1.05E-03| 5.70E-04] 1.75E-03| 2.95E-04
DYS-391 2.60E-03| 1.84E-03| 3.57E-03| 4.32E-04
DYS-439 5.20E-03| 3.88E-03| 6.85E-03| 7.43E-04
DYS-389 | 2.52E-03| 1.75E-03| 3.52E-03| 4.43E-04
DYS-38911 | 3.64E-03] 2.70E-03| 4.80E-03| 5.25E-04
DYS-390 2.10E-03| 1.43E-03| 2.98E-03| 3.88E-04
DYS-392 4.12E-04] 1.50E-04] 8.97E-04| 1.87E-04
DYS-438 3.10E-04] 6.30E-05| 8.90E-04| 2.07E-04
DYS-439 5.20E-03| 3.90E-03| 6.80E-03| 7.25E-04
DYS-437 1.23E-03| 6.30E-04] 2.10E-03| 3.68E-04
DYS-448 1.57E-03| 7.50E-04| 2.89E-03| 5.35E-04
DYS-456 4.24E-03] 2.80E-03| 6.20E-03| 8.50E-04
DYS-458 6.40E-03| 4.60E-03| 8.70E-03| 1.03E-03
Y-GATA-H4| 2.43E-03| 1.44E-03| 3.84E-03| 6.00E-04

Variances and Mutation Rates of Loci in Green were used to estimate the number of
generations to Ancestral Group



6500 ybp

TMRCA for R1b-P25 and Subclades

NW Europe Neolithic

3700 ybp

R1b1l
Rilbla2
Rlbla2a
Rlbla2al
R1lbla2ala
5775 - 4125 ybp 3325 - 2335 ybp
Rlbla2alal 165 gen< >95 gen
| |
350 300 250 200 150 100 50
Generations to MRCA
Generations 350 300 250 200 150 100 50
YBP @ 35yrigen| 12250 10500 8750 7000 5250 3500 1750
YBP @ 25yrigen| 8750 7500 6250 5000 3750 2500 1250
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European Contour Map --- R1b Clade

Distribution of haplogroup R1b in Europe

+10%

+5% y
B o !

Eupedia map of haplogroup R1b

R1b: 53.5%Frequency in The Netherlands
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Netherlands Map...All SNPs
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Netherlands Region Map...U106 Only

37% of Netherlands Ancestors
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17% of Netherlands Ancestors

Netherlands Region Map...P312 Only
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Earliest Known Van Tuyl Ancestor
Ghijsbrecht van Tuyl, 14t" Century
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2400-6000 ybp

|

1300

1400

1500

1600

1700

1800

1900

2000

Van Tuyl Phylogeny

130+ 35gens
2400-6000 ybp

~130 Generations
15 Mutations

. Ancestral
~ 113 Generations
P312 }—| Haplogroup
Rlbla2alal
Ghijsbrecht
van Tuyl
7 Generations
Ott van Tuyl
~120 Generations
13 Mutations 3 Generations
2 Mutations
10 Generations | Abraham |
2 Mutations Van Tuyl
7 8 Generations
Generations 2 Mutations
1 Mutation
2 Van Tuyl 3 Van Tuyl
~130 Generations| | “131 Generations
1 van Tuyl 16 Mutations 17 Mutations
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Van Tuyl Phylogeny

130+ 35gens

2400-6000 ybp

2400-6000 ybp |
- i Ancestral
- ~ 113 Generations I
n P312 |—| Haplogroup
n R1lbla2alal
u
|
|
|
— —
1300
Ghijsbrecht
van Tuyl
1400
7 Generations
1500
Ott van Tuyl
1600 ~120 Generations
13 Mutations 3 Generations
2 Mutations
1700
10 Generations — Abraham ——
2 Mutations Van Tuyl
1800 7 8 Generations
Generations 2 Mutations
1 Mutation
1900 I
2 Van Tuyl 3 Van Tuyl
~130 Generations| | “131 Generations
1 van Tuyl 16 Mutations 17 Mutations
2000 ~130 Generations

15 Mutations

Turn of 19th — 20t
Centuries




Line 3 —circa 1918
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Line 2 —circa




80 Year’s War with Spain — 17t c. -

A )

19th ¢,

v - .
A

Dike Breaks —17t, 18th,

French Invasion 17t c.

i "? Cattle Plague 18t c.




irca 1900

— Circa

Line 1
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Two Families “From Tuyl”

The Family van Tuyl

First Mentioned in 14t" Century

The Family van Tuyll van Serooskerken

First Mentioned in 16" Century
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Van Tuyl van Serooskerken Records-Based Phylogeny

1300
1400 R
Pieter Hugen Reynersz
alias Serooskerke
1500 5 Generations

Hendrik (van Tuyll) van

Serooskerke [1574-1627]
1600 MRCA

4 Generations ’6 Generations

Frederik Christiaan Hendrik
1700 van Tuyll van Serooskerken

3 Generations

1800
H.N.C. baron VTVS
3 Generations 3 Generations 6 Generations
1900
3 baron VTVS 2 baron VTVS 1 baron VTVS

2000
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Earliest Known Van Tuyl Ancestors
of Van Tuyl and Van Serooskerke Families
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1-12

13-25

26-37
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37 Locus Mutation Results for 3 VTVS Tested

Different from Ancestral
Haplotype R1bla2alal

1 2 3 4 5 6 7 8 9 10 11 12
Name DYS393 | DYS390 DYS19 | DYS391 | DYS385a [ DYS385b [ DYS426 | DYS388 | DYS439 | DYS389i | DYS392 | DYS389b Different from MRCA OVT
2-VTVS 14 24 14 11 11 16 12 12 14 13 13 14
1-VTVS 14 24 14 11 11 16 12 12 14 13 13 14
3-VTVS 14 24 14 11 11 16 12 12 14 13 13 14
MRCA 14 24 14 11 11 16 12 12 14 13 13 14
AHT 13 24 14 11 11 14 12 12 12 13 13 16
13 14 15 16 17 18 19 20 21 22 23 24 25
Name DYS458 | DYS459 DYS459 | DYS455 | DYS454 | DYS447 | DYS437 | DYS448 | DYS449 | DYS464a [ DYS464b [ DYS464c | DYS464d
2-VTVS 16 9 10 11 11 26 15 19 29 15 15 17 17
1-VTVS 16 9 10 11 12 26 15 19 29 15 15 17 17
3-VTVS 16 9 10 11 11 26 15 19 29 14 15 17 17
MRCA 16 9 10 11 11 26 15 19 29 15 15 17 17
AHT 17 9 10 11 11 25 15 19 29 15 15 17 17
26 27 28 29 30 31 32 33 34 35 36 37
Name DYS460 |Y-GATA-H4| YCA-lla | YCA-lIIb | DYS456 | DYS607 | DYS576 | DYS570 | CDY_1 CDY_2 | DYS442 | DYS438
2-VTVS 10 11 19 23 16 15 18 17 36 41 12 12
1-VTVS 10 10 19 23 16 15 18 17 36 41 12 12
3-VTVS 10 11 19 23 16 15 18 17 36 42 12 12
MRCA 10 11 19 23 16 15 18 17 36 41 12 12
AHT 11 11 19 23 15 15 18 17 36 37 12 12,




Actual vs Expected Mutation Rate
for VTVS Family

0.1200

0.1000

0.0800

M VTVS Family

0.0600
M Expected

0.0400

0.0200 I I
0.0000

l1to12 13to 25 26to 37 38to 67




37-Locus Phylogeny for Van Tuyll van Serooskerken Descendants

Generation Rilbla2alal Ancestral Haplogroup
T .12 [13 total mutations to Ancestor]
393 (+1) 458 (-1) 389B (-2)
3858 (+2) 460 (-1) 439 (+2)
CDY_2 (+4)
12.3+3.5
Mutations
0 VTVS MRCA
1
2 454 (+1)
3
4 464A (-1) GATA-H4 (-1)
5
6 CDY_2(+1) non-VTVS
3-VTVS (15) | 2-vTvs (13) | 1-vTVS (15) (9-16)

SEEE

|<— 22-29 Note: 37 Loci
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Expected Pairwise Differencesin 37 Loci -vs- Total Generations of Separation
for Monte Carlo Simulation and Walsh Infinite Alleles Theory

10.5

o
o

N
n

ok
o

P
[

Expected Pairwise Differencesin 37 Loci

=
U

0.0

10 20 30 40 50
Total Generations Separation =TMRCA1 +TMRCA2

# Monte Carlo Mean
O Monte Carlo Mean + 1 5td Dev
. Monte Carlo Mean - 1 5td Dev
Walsh Theory Mean

— Upper55% Confidence Level
—— Lower55% Confidence Level
— Walsh Mean -1 5td Dev
— Walsh Mean + 15td Dev



8 Loci in 37 Have Evolved from Ancestral Haplotype

1-12

13-25

26-37
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Different from Ancestral
Haplotype R1bla2alal

P 2 3 4 5 /N6 7 8 10 11
Name }/Dvs393 |\ DYS390 | DYS19 | DYS391 | DYS385a/DYS3850 )\ DYS426 | DYS388 4 DYS439 [\Dvs389i | Dvs392//Dvs38bN pifferent from MRCA
2-VTVS 14 24 14 11 1 16 12 1 14 13 14
1-VTV 14 24 14 11 16 12 2 14 13 14
3-VTV 14 24 14 11 16 12 14 13 14
MRCA 14 24 14 11 1 16 12 1 14 13 i\ 14
AHT 13 24 14 11 1N 14 12 12\ 12/ 13 13\ 16/
N N
ya 14 15 16 17 7~ 48 19 20 21 22 23 24 25
Name ¥ Dvs458 |\ DYS459 | DYS459 | Dys455 | Dysasa f DYs4a47 \DYS437 | DYS448 | DYs449 | DYS464a | DYS464b | DYS464c | DYS464d
2-VTVS 16 9 10 11 il 26 15 19 29 15 15 17 17
1-VTV 16 9 10 11 2 26 15 19 29 15 15 17 17
3-VTV 16 9 10 11 26 15 19 29 14 15 17 17
MRCA 16 9 10 11 1 26 15 19 29 15 15 17 17
AHT £\ 17/ 9 10 11 11\ 25/ 15 19 29 15 15 17 17
NS NS
6 27 28 29 30 31 32 33 34 36 37
Name J/DYS460 -GATA-H4| YCA-lla | YCA-IIb | Dys4s6 | Dyse07 | DYss76 | DYss70 | cpy 1 £ cpy 2 [Vpvsa4z | pysass
2-VTVS 10 11 19 23 16 15 18 17 3 41 12 12
1-VTV 10 10 19 23 16 15 18 17 6 41 12 12
3-VTV 10 11 19 23 16 15 18 17 3 42 12 12
MRCA 10 11 19 23 16 15 18 17 3 41 12 12
AHT |\ 11}/ 11 19 23 15 15 18 17 36 37 12 12
_~ )




Van Tuyll van Serooskerken Haplotype Has High Selectivity and Stability

Locus Rlbla2alal VTVS Selection Avg. Gen
Haplotype Haplotype Ratio to Mutation

HT Mode 44
DYS-439 12 SSS>>>>> 14 36 299
DYS-393 13 SS>>>>>> 14 18 455
DYS-385b 14 SES>>>>> 16 18 126
DYS-447 25 SSS>S>>>> 26 5 244

CDY-2 37 SSS>>>>> 41 4 98
DYS-460 11 SS>>>>>> 10 3 510
DYS-458 17 SS>>>>>> 16 2 134

Van Tuyl van Serooskerken Haplotype

1.0E-01
{
1.0E-02

1.0£-03 \‘1/1\59

Z
= 1.0E-04
@®©
0
O 1.0E-05
a 1/517,065
1.0E-06
8,799,693
1.0E-07
1/72,915,912
1.0E-08
None +DYS439 +DYS393 +DYS385b +DYS447 All7

71

98 - 510
Generations
Between
Mutations
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Earliest Known Van Tuyl Ancestors
of Van Tuyl and Van Serooskerke Families
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2400-6000 ybp

1300

1400

1500

1600

1700

1800

1900

2000

7 Generations

~ 113 Generations

Ghijsbrecht
van Tuyl

Knight
Local Lord

Ott van Tuyl
~120 Generations
12 Mutations

Farmer

130+35gens
2400-6000 ybp
Ancestral
I P312 I— Haplogroup
Rilbla2alal

3 Generations

~130 Generations
14 Mutations

2 Mutations
Farmer
10 Generations _ Abraham
2 Mutations Van Tuyl
7 8 Generations
Generations 2 Mutations
1 Mutation
2 Van Tuyl 3 Van Tuyl
~130 Generations| | ~131 Generations
1 van Tuyl 15 Mutations 16 Mutations

3 Generations
0 Mutations

~11 i
U 106 5 Generations

Van Tuyl, van Tuyll van Serooskerken Phylogeny

Pieter Hugen Reynersz
alias Serooskerke

5 Generations

Purchased
Heerlijkheid
Serooskerke

Hendrik (van Tuyll) van
Serooskerke [1574-1627]

Envoy to English Court;
First to adopt van Tuyl/

Prefixand Wapen

4 Generations

Miilitary Officer

Frederik Christiaan Hendrik
van Tuyll van Serooskerken
~124 Generations
14 Mutations

H.N.C. baron VTVS

3 Generations
2 Mutations

3 baron VTVS

~130 Generations
16 Mutations

3 Generations
0 Mutations

2 baron VTVS

~130 Generations
14 Mutations

1 baron VTVS

~153 Generations
16 Mutations

6 Generations
2 Mutations



Van Tuyl, van Serooskerken, van Bulckstein Phylogeny

130+35gens
2400-6000 ybp

2400-6000 ybp
. ~ 113 Generations SEEATE
~ 115 Generations

. I P312 I— Haplogroup U 106

: Rilbla2alal

| ]

B e e e e s e mm o mm o o e o o mm mm mm Em Em Ee Em

| | ? I

- ! X .
1300 .

- Willem van Tuyl
Ghijsbrecht i
van Tuyl
1400
Pieter Hugen Reynersz Purcl:ase(.i
. . Heerlijkheid
9 Generations alias Serooskerke
7 Generations Serooskerke
1500 @ 5 Generations
? ; .
rzzzzozioteeee=  Hendrik (van Tuyll) van | Bnvoy to English Court;

Serooskerke [1574-1627] | Firstto adopt van Tuyl
Prefixand Wapen

22 Ott van Tuyl

Hely 2 ~120 Generations - )
12 Mutations 3 Generations Willem van Tuyl 4 Generations
2 Mutations van Bulckestein
[*1610 - bef. 1674] Frederik Christiaan Hendrik
1700 Abraham van Tuyll van Serooskerken
10 Generations 1 Van Tuvl 7 ~124 Generations
2 Mutations Y . 14 Mutations
3 Generations
0 Mutations
1800 7 8 Generations
Generations 2 Mutations
1 Mutation H.N.C. baron VTVS
3 Generations 3 Generations 6 Generations

1900 2 Mutations 0 Mutations 2 Mutations

2 Van Tuyl 3 Van Tuyl 3 baron VTVS 2 baron VTVS 1 baron VTVS

~ i ~131 Generations ~ .
1 van Tavl 113:“(,ilener.atlons 16 Mutations ~130 Generations ~130 Generations 130 Generations
y' utations 16 Mutations 14 Mutations 16 Mutations

2000 ~130 Generations|

14 Mutations
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A Wale of Two Families

Van Tuyl Van Tuyll van Serooskerken
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The Case of the 1850s Adoptee

Adopted in New York State by Van Tuyl couple
Family tradition said he was born “McCreary”
Was this true?

Where did the birth family come from?
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The Case of the 1850s Adoptee

Descendant was 11 — clearly not a Van Tuyl
No match for McCreary and variants on FTDNA
However...An intriguing match jumped out!

The Terwilliger Family, extensively tested by
FTDNA, was a very close match.
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4 \\{ Evert Terwilliger 1738 Homestead
7

>

The Terwilliger Family, from Vianen near Utrecht, settled in New Paltz in 1663



37 Locus Mutation Results for 5 Terwilligers and a Van Tuyl

Ancestor DYS393 DYS390 DYS19 DYS391 DYS385i DYS385ii DYS426 DYS388 DYS439 DYS389 DYS392 DYS389b

| - Solomon 13 22 15 10 13 14 11 14 11 12 11 28
Il - Matheus 13 22 15 10 13 14 11 14 11 12 11 28
Il - Manuel 13 22 15 10 13 14 11 14 11 12 11 28
IV - Johannes 13 22 15 10 13 14 11 14 11 12 11 28
V - Evert 13 22 15 10 13 14 11 14 11 12 11 28
Terwilliger Mode 13 22 15 10 13 14 11 14 11 12 11 28
Ancestral Mode 13 22 14 10 13 14 11 14 11 12 11 28
Van Tuyl 13 22 15 10 13 14 11 14 11 12 11 28
Ancestor DYS458 DYS459a |DYS459b DYS455 DYS454 DYS447 DYS437 DYS448 DYS449 DYS464-1 DYS464- DYS464-3 DYS464-
| - Solomon 15 8 9 8 11 22 16 20 28 14 15 15 15
Il - Matheus 15 8 9 8 11 22 16 20 28 14 15 15 15
11l - Manuel 15 8 9 8 11 22 16 20 28 14 15 15 15
IV - Johannes 15 8 9 8 11 22 16 20 28 14 15 15 15
V - Evert 15 8 9 8 11 22 16 20 28 14 15 15 15
Terwilliger Mode 15 8 9 8 11 22 16 20 28 14 15 15 15
Ancestral Mode 15 8 9 8 11 23 16 20 29 12 14 15 16
Van Tuyl 15 8 9 8 11 22 16 20 28 14 14 15 15

Ancestor DYS460 Y-GATA-H4 YCA-lla |YCA-llb DYS456 DYS607 |DYS576 DYS570 CDY-1 CDY-2 DYS442 DYS438

|- Solomon 10 10 19 21 14 14 16 19 34 34 12 10
Il - Matheus 10 10 19 21 14 14 16 19 34 35 13 10
lll - Manuel 10 10 19 21 14 14 16 19 34 35 12 10
IV - Johannes 10 10 19 21 14 14 16 19 35 35 12 10
V - Evert 10 10 19 21 14 14 16 19 34 35 12 10
Terwilliger Mode 10 10 19 21 14 14 16 19 34 35 12 10
Ancestral Mode 10 10 19 21 14 14 16 20 35 37 12 10
Van Tuyl 10 10 19 21 14 14 16 20 34 35 12 10
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Expected Pairwise Differencesin 37 Loci -vs- Total Generations of Separation
for Monte Carlo Simulation and Walsh Infinite Alleles Theory

10.5
é 9.0 ///
e
£ 6o e
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2 45 - =
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—E 3.0 ;// /’/,/,..f' L.Lf”fff
iR

0.0 ! : f""/—/

0 10 18 30 30 an 50

Total Generations Separation = TMRCA1 +TMRCA2

® = Terwilliger Data

O =Van Tuyl Data

# Monte Carlo Mean

& Monte Carlo Mean + 1 5td Dev

' Monte Carlo Mean - 1 5td Dev
=N 5 lsh Theory Mean

— Upper95% Confidence Level

Lower 95% Confidence Level
—— Walsh Mean - 1 5td Dev
—— Walsh Mean + 1 5td Dev
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Locus -1 Terwilliger | Selection | Avg. Gen
Haplotype Haplotype Ratio |to Mutation
11 Mode 20|
CDY-2 37 S>>5>>>> 35 4 98
DYS-19 14 SS>>>>>> 15 4 725
DYS-447 23 SSS>>>>> 22 4 244
CDY-1 35 SS>>>>>> 34 2 116
Van Tuyl and Terwilliger Haplotypes
1.0E-01
1.0E-021
::; 1.0E-03 1/1420 Terwilliger
® 1/3482
2 1.0E-04
a
.‘12-’ 1.0E-05
K
& 1.0E-06 1/726,215
1.0E-07
1/41,000,000™% Van Tuyl
1.0E-08

2 3

4

5

Terwilliger Haplotype Has Low Selectivity but High Stability

98 - 725
Generations
Between
Mutations
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Genealogical Highlights

* A compelling case was made for Terwilliger
paternity of the 1850s Van Tuyl adoptee

* Terwilliger Haplotype less selective than VT
and VTVS

* You really can find useful matches with Y-STR
Analysis!

83



84

Overall Technical Highlights

Monte Carlo simulation revealed variability of
mutation rate and poor accuracy for time dating

Using variances for loci in FTDNA Haplogroup
projects, an ancestral haplotype for R1bla2alal
was constructed and dated

Using similarities, rather than differences, proved
to be a powerful analytical technique

Unique haplotypes for three families were
developed and analyzed as to selectivity and
stability
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Recommendations

Check for Terminal SNP first

Knowing Your Ancestral Haplotype, develop a
Personal or Family Haplotype

Compute Likelihood of Relationships Based on
this Haplotype

Don’t try to Estimate TMRCA from Y-STR Data
Report Your Findings
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