Entire Chromosome 21 Inherited from 5" Great Grandparents — Captain
Daniel and Elizabeth (Windecker) Young

The Ancestors: Daniel Young was born about 1755 in the Canajoharie District of the Mohawk
Valley New York, U.S.A. and died 9 May 1836 at his home in Barton Township (now City of
Hamilton), Wentworth County, Ontario, Canada. His father was Johann Adam Jung (Young)
who was born in 1717 at Foxtown, Schoharie Valley, New York, and died 1790 at the Grand
River in what is today Seneca Township, Haldimand County, Ontario. Daniel’s mother was
Catharine Elizabeth Schremling who was born about 1720 in the Schoharie Valley, New York
and died in 1798 at the home of her son Daniel in Barton Township. Daniel was a Sergeant in
Butler’s Rangers during the American Revolution, and a Captain of the 5™ Lincoln Militia during
the War of 1812. An overview of his illustrious career can be seen here. Daniel’s wife was
Elizabeth Windecker, born about 1763, probably on the Windecker Tract, Canajoharie District,
New York, and died at her home in Barton Township on 8 March 1829. Elizabeth’s father was
Hendrick Windecker born about 1738 probably on the Windecker Tract, and died after 1814
likely at the Grand River, North Cayuga Township, Haldimand County, Ontario. Her mother
was Dorothy Pickard born about 1743 in the Canajoharie District, date of death unknown.

Author’s Genealogical Connection: The extensive paper documentation travels back in time
from David K. Faux to his mother Violet M. Williamson to her mother Eva F. Dawson to her
father Joseph W. Dawson to his mother Hannah Adelia Young to her parents Henry Young and
Elizabeth M. Young (first cousins). Henry’s father was Henry Young Sr. and mother Rachel
Young (a first cousin once removed to her husband). Elizabeth M. Young’s father was George
Young and her mother was Mary Terryberry. Henry Young Sr. and George Young were
brothers, both the sons of the above Daniel and Elizabeth — making the latter the 5™ great
grandparents (twice over) to David K. Faux.

DNA Testing: The autosomal (22 chromosome pairs) DNA of David K. Faux was tested by
Ancestry.com and 23andMe.com and further analyzed by Gedmatch.com. Cousins of varying
degrees were also tested and analyzed by one or more of the above firms. Key matches to
segments along chromosome 21 (and others) were informative cousins (close cousins share too
many lineages to be certain of how to interpret the results) ranging from half third cousins once
removed and 4™ cousins (where a matching segment on a chromosome can be assigned to the
Young / Windecker family), to 5™ and 6™ cousins (where the match can often be isolated to
either the Young or the Windecker family) — basically those with whom the only connection,
meaning ancestors in common, was via the Young or Windecker families. Thus in some
instances a matching segment between two distant cousins could be deemed to be from Daniel
Young or Elizabeth Windecker (and in some cases even to the level of their parents).



An Overview of Chromosome 21: Before delving into how the author is able to say with
certainty that the entirety of his maternal chromosome 21 comes from his 5™ great grandparents,
it will be useful to provide a brief description of the nature of the this chromosome.

To visualize chromosome 21 within the context of the human genome a good starting point is a
karyogram to show what it “looks like™ at least at one stage of the process of cell division. If for
example a blood sample is drawn and say a white blood cell is “opened up” to view the nucleus
and its contents when during cell division the chromosomes have isolated themselves into
discrete entities during division, what follows is what one would see:
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It can be seen that chromosome 21 is the smallest of the 22 autosomes (the 23" pair being the
sex chromosomes), and that there are two — one from the father and the other from the mother.

Another useful way of visualizing chromosome 21 is diagrammatically where the different
regions can be displayed, and their distinguishing features noted, as seen below:
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length of the chromosome in total is 46.7 Mb, meaning 46,700,000 base pairs in length (other
work gives as much as 48,129,895 bp. So you may have say an A nucleotide base (a SNP or
single nucleotide polymorphism) from your mother and a C from your father at one location
along the chromosome — the total being over 46 million pairs of them. For our purposes this is
what is most important due to what is being tested, but it is noteworthy that a chromosome
included many other elements such as short tandem repeats (STRs) such as strings of say
ACGACGACSG, insertions, deletions and perhaps an inversion, and a host of other characteristics
that do not come into play for our purposes. Although Hattori found only 127 known genes, 98
predicted genes and 59 pseudogenes, more recent research suggests that the number may be as
high as between 477 and 635 genes. The above ideogram does not show all the bands that
appear on chromosome 21 after staining and viewing under a microscope — each band being used
to help define the location of a gene.

The chromosome is composed of euchromatin (the g arm) which is what is being tested by the
various commercial companies, and heterochromotin (the p arm) which is a complex tangle
shown in blue above that contains few if any genes and which is lacking in many identifyable
SNPs. The pink section above is the centromere, separating the p (short) and g (long) arms, and
which is also very SNP poor and largely uninformative in terms of ancestry and family matching,
and its origin must to some extent be inferred. Thus for all intents and purposes what can be said
definitively relates to the g arm alone, and only the SNPs from about 14 Mb shown at the top of
the dark black stained band known as g21 to the telomere (end section) of the distal end at 46.7
Mb.

Some of the “performance characteristics”, particularly in terms of what happens in meiosis (the
formation of eggs and sperm) of chromosome 21 have likely impacted the origin of the
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segments found here in the author. One key finding is that there is considerably less male
recombination than female recombination during meiosis (in the order of 1.6 female
recombinations to every 1 male recombination). This means that on average male
recombinations will produce longer segments, and female recombinations more but shorter
segments — “breaking up” the chromosome more.

During meiosis chromosomes must go from the diploid (possessing 2 of each chromosome) to
the haploid (possessing one of each chromosome) state. The X shaped chromosome joined at the
centromere lines up with the sister chromatid from the mother during egg production, and the
same process occurs in the father during sperm production, then the process of recombination
occurs. To picture recombination, the following diagram should help:

Homologous Chromosomes
Same genes, different DNA sequences Recombination

Sister Chromatids
m ( Same DNA sequence
Chr 1

Each gamete gets one copy of the chromosome,
each with a unique combination of alleles.

Here, during the process of recombination, the chromatids exchange genetic material at a
chiasma (point for disjunction or break apart and junction or splicing) so that each new pair will
have chunks (blocks or segments) from its homologous mate, meaning that in a female the
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chromosome that gravitates to one of the four eggs (gametes) formed after division has perhaps
two new segments sliced from the other chromosome in the pair. During fertilization one of the
chromatids from the mother will merge with the contents of the gamete of the father. Then cell
division from this point is called mitosis. At a certain phase of mitosis (division of body cells to
form a duplicate), for example white blood cells, it is possible to isolate each individual
chromosome from the mother and father as seen in the karyogram above. Hence the new
chromosome compliment is a combination of the two original units, one from the mother and one
from the father.

The randomness and sheer number of possibilities of what emerges in the formation of the four
gametes above is staggering. However one of the possibilities is that an entire chromosome can
be passed to the next generation — but the likelihood of this happening such that someone obtains
an entire maternal or paternal chromosome from 5™ great grandparents is vanishingly small since
there are 6 meiotic recombination events or opportunities for segments to be spliced from the
other 30 maternal ancestors. It would mean that for all intents and purposes there was no
recombination, effectively it did not happen at all, for the events leading up to what is inherited
by a 5 great grandchild. In the author’s case, the outcome was to some degree assisted by a
cousin marriage, but this would explain only a small fraction of the whole picture.

Evidence that Chromosome 21 was Inherited Entirely from Daniel and Elizabeth (Windecker)
Young:

The evidence comes from the matching segments of individuals with a known genealogy. Most
of these can be displayed in the match profile from Gedmatch.com from individuals who
uploaded their raw data to that site, and comparing this to their documented genealogy. This is
seen in the diagram below:



M114714 | 21| 9993822 | 17.306.644 [ 99 | 763 |Jackie Yorke F |fauxdk@yahoo.com I |
M812348 | 21 | 15.976.606 | 26.803.786 | 20.0 | 2.368 |Norm Sones U [nelson.tom@sympatico.ca || |
MI121610 | 21 | 16,615.536 | 44.525.069 137 |[K.L. M |fauxdk@yahoo.com [ ] | ]
M421610 | 21 | 16.615.536 | 44.525.069 7 |KL M |fauxdk@yahoo.com || [ ]
M471610 | 21 | 16.615.536 | 44.525.069 < M |fauxdk@yahoo.com [} [ ]
M141913 | 21 | 17.866.189 | 21.118.127 | 7. *lrm F I
A247392 [ 21| 17.992.429 | 38267.110 | 35.1 | 2.612 [Lawrence William Brown M |larrook@yahoo.com | ] ]
M863090 | 21 | 18.668.878 | 22.210.876 | 7.2 | 721 |Aaron Qualtrough U |a.qualtrough@hotmail. com I
M192513 | 21 | 19.118.359 | 23.407.600 | 7.0 [ 919 [*Isaac C. M [isaacbeole@gmail.com I
A009834 | 21| 23.824.415 | 33.233.219 | 14.2 | 1.134 |Nola Helen King U |sharon.swonger@yahoo.com ] | ]
M830958 | 21 | 24.810.956 | 29.880.620 [ 7.4 | '948 |Ronald Lee Smith U [csm1103@aol.com I
M030751 | 21 | 26.245.575 | 32.963.397 | 10.5 | 1.242 [Shari Foster M |Shari3012000@yahoo.com I
M570827 | 21 | 27.252.709 | 33.017.356 | 8.1 | 982 |*Josh M |taylordj22@me.com I
A560066 | 21| 29.945.050 | 36.561.559 [ 11.6 | 849 |Anthony Messuri Jr M |rpgpgmr@mindspring.com I T
A556231 | 21 | 38.014.167 | 41.909.703 | 11.5| 763 |Jayne Klausman U [nestunk@gmail com I
F369604 | 21 | 38.123.940 | 42.018817 | 12.0 | 787 |James S. Bailey M [norman@njclarke.com I
M812348 | 21 | 38.139.550 | 45.154.168 | 19.4 | 2.248 |Norm Sones U [nelson tom@sympatico.ca ] | ]
FB61728 | 21 | 38.139.550 | 42.016.285 | 11.9| 771 |*EGK M |nestunk@gmail.com I
A076319 | 21 | 38.139.550 | 42.016.285 | 11.9 | 776 |Eric Knutsen U [nestunk@gmail.com I
MO075349 | 21 | 38.276.905 | 40,969,780 | 7.1 | 713 |Victor Bennison M |vbennison@aol.com I
M274145 | 21 | 38.648.010 | 41.863.213 [ 10.1 | 925 [*MBS F |christina sabin@gmail com I
M194813 | 21 | 38.648.010 | 41.863.213 | 10.1 | 1.049 [Christina Sabin F |christina sabin@gmail.com I
M184731 | 21| 39.747.425 | 41.854.057 | 7.6 | 722 [*Freddy Dickson M I
M332302 | 21 | 39.794.258 | 41.906.407 | 7.9 | 710 [MTrent M [willyl@outlook.com I

Note that a cM is a measure of genetic distance whereas Mb is a measure of physical distance.

As a very general rule, one ctM = 1 Mb, but there are notable exceptions.

As to the individuals in the chart above:

Jackie Yorke is the author’s maternal first cousin. Her role here (despite being close kin and

adding fuzziness to the interpretation) is that her match with the author overlaps that of Norm
Sones below, suggesting that in fact the p end of the chromosome (for which there are generally
too few SNPs to provide any definitive answer) continues in the author from the match with
Norm Sones to encompass the entire p end. This, however, is something of an inference.

Norm Sones is a 3" cousin once removed with ancestor in common author’s ggg grandmother

Elizabeth M. Young. He matches in two locations.

K.L. is the author’s second cousin. Our maternal grandmothers were sisters. It appears that K.L.
shares almost as much of chromosome 21 as the author, with the exception of small amounts at
each end or telomere.

Lawrence William Brown is a 5 cousin once removed, a descendant of Peter Young (via his
daughter Catharine Cramer), brother to the author’s ancestors Henry Young and George Young.

Bob Hall is also a 5™ cousin once removed, and a descendant of Peter Young but via his son

Edmund Wellington Young. Bob’s data is not on Gedmatch at this point but our match was from
a start point of 18,330,173 to 22,749,282. The match is 8.7 cM.



Barry Schumaker is a 6™ cousin once removed, a daughter of Henry Windecker, sister to

Elizabeth (Young) Windecker. Barry’s data is not on Gedmatch at this point but our match was
from a start point of 26,798,079 to 32,046,109. The match is 7.5 cM.

Anthony Messuri Jr. is a distant cousin, a descendant of Elizabeth Windecker’s great aunt
Gertrude Windecker (8" cousin once removed) who married Jacob Pickard (7™ cousin once
removed) the uncle of Elizabeth. The match is 11.5 cM.

The other individuals shown in the chart above are either undocumented Young — Windecker
descendants, those who match the author on his father’s side, or are simply false positives.

Using the chart above it is clear that there are some rather astounding matches to distant kin, but
that the fit on chromosome 21 makes perfect sense. One further cousin match relating to a match
on this chromosome is found at 23andMe.com as follows:

Suzanne Longo, who is a 3" cousin once removed, matches between 40 Mb and 46 Mb. A
closer examination of the data shows that the numbers are actually 40.4 Mb and 46.2 Mb. The
match is 14.6 cM.

Some interesting Facts About Chromosome 21:

1) Itis the smallest of the 22 autosomes.
2) The chromosome was first sequenced and fully described in 2000 by Hattori et al.

3) Female recombination is about 1.5 times greater on this chromosome than it is in males, with
a tendency to see more near the centromere (8 times more likely) and decreases along the g arm.
Male recombination in the telomeric regions is about 1.8 times that seen in females.
Chromosome 21 has an overall recombination rate double the human genomic average. In both
sexes there is a “deficiency” in zero exchanges [the author’s family clearly being an exception],
and an excess in single exchanges, with males showing far fewer multiple exchanges than
females. Also there is a decrease in recombination with increasing maternal age [the author’s
great-great grandmother was 18 years old when she had his great-grandfather — so evidence of
exceptions in some recombinations], but paternal age is not a “major determinant” of
recombination in human chromosome 21q. Females and males show 63% and 25% respectively,
of all meiotic exchanges in the first half of 21g. This study was by Lynn et al., 2000.

4) The centromere exerts a negative effect on recombination both within itself and in proximal
regions. However, the exception as noted in the Lynn study is in females where the
recombination rate is higher in the most proximal region (2.4 Mb) of the g arm to the centromere
than along the rest of the arm. In females there is also a “recombinationally hyperactive region
localized at 5 Mb from the centromere (a “hot spot™). Little is known of the recombination
activity along the short arm — 21p. Study by Laurent et al., 2003.



5) A series of recombination jungles (hot spots), as well as “cold spots” or deserts, has been
profiled for all chromosomes by Chowhurdry et al., 2009. This relates to the g arm, from about
14.5 Mb.

6) Chromosome 21 represents between 1.5 and 2% of the total cellular DNA — so in this one
“package” the author received about 1% of his DNA.

7) Recent studies show that it includes over 450 genes, almost all on the q (long) arm.

8) This chromosome is the cause of Down’s syndrome, Trisomy 21, there being three
chromosomes rather than the normal two. Thus the excess proteins or other factors due to this
irregularity is what causes the features characteristic to Down’s including the distinctive facial
features, intellectual deficits, short fingers, thick tongue — to name a few.

9) It is associated with a variety of health conditions including Alzheimer disease, amyotrophic
lateral sclerosis, familial atrial fibrillation, prostate cancer, familial combined hyperlipidemia,
and predisposition to bipolar disorder to name but a few.

10) In the blog by Kitty Cooper she has a posting entitled, “Using the Chromosome Mapper to
make a four generation inheritance picture. Using this tool “Byrnne” had four generations of her
family tested, meaning all 8 of her great grandparents. One observation is that it was,
“Interesting that she has chromosome 21 intact from her paternal great-grandmother”. The
author did not have this luxury / blessing, but the data still shows that his maternal great-
grandfather was the source of the author’s maternal chromosome 21.

11) More information can be found in the Wikipedia article for Chromosome 21, and “Genetics
Home Reference” Chromosome 21 articles online.

Conclusions:

Combining all of the data above, it can be seen that there are no gaps, the author has inherited the
entire maternal chromosome 21 from Daniel and Elizabeth (Windecker) Young.

It is often difficult if not impossible to parse out the contributions of the husband (Daniel) and
wife (Elizabeth), but in this case for at least one segment we can be certain that Elizabeth
(Windecker) Young was the one who contributed the segment from 26,798,079 to 36,530,895
Mb.

It would appear that of the two sons of Daniel and Elizabeth, George Young provided the
beginning and end (telomere sections) of the chromosome, and likely his brother Henry Young
contributed the mid section, that is shared with Lawrence William Brown (start 18,344,173 to
38,239,633).

The question presently on my mind is which of my grandchildren will have nothing of my
maternal chromosome 21, how many will have some part, and whether perchance one or more
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will have the entire package. As noted, it appears that the author’s second cousin K.L. also
inherited most or all of chromosome 21 from the same source. There seems to be some sort of
“stickiness” factor at work, but it is more likely that the correct interpretation is that we are
seeing merely a very low probability occurrence manifesting itself.

Dr. David K. Faux
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