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Dear Sirs:
The article by M. Muzzio et al., entitled “Software for Y
Haplogroup Predictions, a Word of Caution,” purports to
evaluate two software programs for predicting Y hap-
logroups from a set of Y-STR marker values, and the
authors conclude that “haplogroup prediction software
available does not show adequate accuracy.” The authors’
title urges “caution” in using these programs. In the
interests of disclosure, I am the author of one of those
programs, the Haplogroup Predictor.

In fact, the study that was carried out is really more of an
evaluation of the minimally informative dataset that was
used. As the authors themselves point out, at just seven
STR markers, the possibility exists that the same haplotype
could occur in more than one haplogroup. In this case no
algorithm can provide the answer as to which haplogroup is
the “real” one. One would have to readily agree that if
using only seven markers, “caution” should indeed be
exercised, or better yet, the whole effort should probably be
avoided.

If the authors had employed a dataset with only five
markers instead of seven, they would have found that the
programs performed even less well. If they had used a
dataset with 17, 19, or 25 markers, they would have found
that the programs perform quite well. With the addition of a
sufficient number of markers, the prediction probability for
the correct haplogroup can be “driven” past 99% in nearly
all cases, and this almost always occurs by the point where
20 markers have been used. The evaluation carried out by
the authors does not really address the quality of the

software at all—it only addresses the inadequacy of their
own dataset.

Very few studies today measure so few Y-STR markers
as the one that produced the dataset used in the authors’
evaluation; indeed, the seven-marker dataset apparently
resulted from a study carried out over 5 years ago and
published in 2005. Studies with so few markers were
common 10 years ago, but not anymore. Today even
forensic and population studies typically employ 16 [1], 17
[2], 19 [3], or more [4] markers. In the genetic genealogy
field, where at least one of the evaluated programs has its
main application, 37-, 43-, and 67-marker haplotypes are
common. My own program can accept up to 76 markers (or
in most cases, up to 86).

The authors include the following very curious and
incorrect statement in their Discussion section: “An increase
in the number of STRs employed to predict the haplogroup
would not enhance accuracy, considering the few reference
samples available with the standard seven STRs....” Leaving
aside the statement that seven STRs are “standard,” it is
obvious that the authors have not tried very hard to discover
the needed reference samples. I have found sufficient data to
include 76 markers in 23 haplogroups in my program,
though it is true that one or two of these haplogroups barely
had sufficient samples for inclusion, but most of the 23 had
plenty of reference samples, even out to 76 markers.
Compiling the necessary data to support one of these
programs is, indeed, the major challenge of implementing
it, but it can and has been done. The quoted statement makes
one wonder if the authors actually looked at the Haplogroup
Predictor program web site, with its data entry section
covering 86 markers. How did they think so many markers
could be offered for use if no data were available?

The authors’ dataset also had very minimal SNP
information, only enough to define four broad groupings
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of haplogroups, plus one specific haplogroup, which they
name as follows:

F*—presumably including G, H, I, and J (H would be
rare in the population of Argentina), or more accurate-
ly, F (xK)
K*—presumably meaning L, M, N, O, S, and T (M
and O would be unlikely in this population), or more
precisely, K (xQ1a1a, R)
Q1a1a—this is the only specifically defined hap-
logroup and the name appears to reflect the use of
very recent haplogroup nomenclature (probably refer-
ring to Q-M3), rather than the YCC-2002 nomencla-
ture as stated, and if Q-M3 was intended, this
haplogroup probably occurs only in the Native Amer-
ican population in Argentina.
R*—presumably meaning R1a, R1b, R1 (xR1a, R1b),
R2, and R (xR1, R2) (real R*, as opposed to the
authors’ construct, would be rare in this population)
DE*—presumably meaning DE and including all of D
and E (D is probably rare in this population)

There are other more mundane problems with the
authors’ dataset. Several haplotypes are almost certainly
not in the “haplogroup” that is indicated, which can be seen
even with only seven markers in a few cases. SNP lab
errors occur at a frequency on the order of 1%, and “clerical
errors” are even more common. Four problematic haplo-
types are listed below as they are shown in the supplemen-
tary data file by Muzzio et al.; specifically, they are listed in
the marker order DYS019, 389i, 389ii, 390, 391, 392, and
393. In the following, “Ysearch” refers to the public Y-STR
database, currently containing about 81,000 Y-STR hap-
lotypes, located at http://www.ysearch.org. To perform a
search in Ysearch, it is necessary to use at least eight
markers, so a value of DYS426 of 11 or 12 was added to
each seven-marker haplotype, since greater than 99% of all
samples would have one of those two values (about 99% of
samples in F*, K*, and DE would have DYS426=11, while
about 99% of R* and Q would have DYS426=12). Here are
some examples of problematic haplotype assignments to
haplogroups:

Haplotype 25 (labeled by the authors as “K*”) 14-13-
31-24-11-13-13

Results from Ysearch using haplotype 25 plus
DYS426=11: no matches. Haplogroups L, N, O, and T,
presumably the constituents of the authors’ “K*”, all have
99% of DYS426 values equal to 11.

Results from Ysearch using haplotype 25 plus
DYS426=12: there are 127 exact matches in Ysearch,
almost all of which could be identified as R1b, either as a
result of SNP tests, or from the extended Y-STR haplotype
characteristics. The value of DYS426=12 alone would

distinguish “K*” from R* and Q in 99% of cases. Since
haplotype 25 plus DYS426=11 produces no matches,
whereas haplotype 25 plus DYS426=12 produces numer-
ous matches in Haplogroup R1b, the assignment of the
haplotype by the authors to “K*” appears to be incorrect.

Haplotype 31 (labeled by the authors as “K*”) 14-13-
30-24-11-13-12

Results from Ysearch using haplotype 31 plus
DYS426=11: one match to a 37-marker haplotype, which,
other than the unusual DYS426=11 value, has values quite
typical of R1b.

Results from Ysearch using haplotype 31 plus
DYS426=12: 75 exact matches in Ysearch, all of which
could be readily identified as R1b. Therefore, the assign-
ment by the authors to “K*” appears to be incorrect.

Haplotype 74 (labeled by the authors as “R*”) 13-13-
30-24-10-11-13

This haplotype has the exact modal values for Hap-
logroup E1b1b, but the modal R1a seven-marker haplotype,
15-13-30-25-10-11-13, is different on just two markers. The
allele frequency in R1a for DYS390=24 is 18%, so that is
possible, but the frequency in R1a for DYS019=13 is only
0.3%, which is rather unlikely. The probability that this
haplotype could be in R1a is very low, though it is not
impossible, while it would fit perfectly into E1b1b. It
would fit even less well in R1b and R2 than R1a.

Haplotype 77 (labeled by the authors as “R*”) 14-13-
28-24-11-11-16

The value DYS393=16 does not occur in my collection
of 2,000 R1a haplotypes or 1,600 R1b haplotypes (a value
of 15 occurs only three times in each in these R1a and R1b
datasets), or in 83 R2 haplotypes. The value is unusual in
other haplogroups too, but does occur at just under 1% in
Haplogroups C3, E1b1a, G2a, I2b1, and N. It is much more
likely to be in one of these five haplogroups than R1a, R1b,
or R2.

There are other haplotypes that appear to have improb-
able assignments, but with only seven markers, only the
four above are sufficiently improbable to be singled out
here. It is likely that several of the discrepant results found
in the study by Muzzio et al. result from incorrect
haplogroup assignments by the authors, rather than prob-
lems in the haplogroup programs. Before one embarks on a
validation study, one must be sure of the validity of the data
that will be used.

In summary, the study by Muzzio et al. has only
demonstrated that their Y-STR database is unsuited for the
validation of any haplogroup prediction program. If one
uses a set of seven-marker haplotypes with a haplogroup
prediction program, then the authors’ warning that one
should “use caution” in accepting the results, is entirely
appropriate. Their assessment does not, however, address
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the capabilities of the two programs when they are used
with an adequate dataset.

Sincerely yours,
Whit Athey

Conflicts of interest The author of this Letter to the Editor is also
the author of the Haplogroup Predictor software. There are no
financial conflicts of interest since the program is freely available.
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