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IN an accompanying Letter to the Editor in this issue because of handedness preference and hair-whorl orien-
concerning an article published last year (Klar tation association found in the general public and be-

2003), Ehrman and Perelle (2004) raise several points cause the latter feature is clearly determined strictly by
that require clarification. My article (Klar 2003) pre- genetics and, by association, handedness likewise must
sented two sets of results. First, a highly significant corre- be genetically determined. If 80% of left-handedness
lation was reported between the clockwise vs. counter- results from a combination of nongenetic causes, such
clockwise rotation of the hair whorl found on the head as pathological and learned etiologies (8.4% of left-
and right-handedness vs. left-handedness. It was reported handers should exhibit counterclockwise rotation simi-
that only a minority (8.4%) of persons from the unse- lar to the level found in the general public), and 20%
lected general public support counterclockwise orienta- from the r/r genetics causing random-whorl orienta-
tion, while left-handed (LH) individuals display roughly tion, then among the 49 left-handers reported, only 8
an equal frequency of clockwise and counterclockwise are predicted to develop counterclockwise rotation. The
swirls. Additionally, persons chosen specifically because expected 8 and observed 22 counterclockwise cases

(Klar 2003) are significantly different statistically (�2 �of their counterclockwise hair whorls are equally divided
29.3, d.f. � 1, P � 0.001). Thus these results rule outbetween right-handedness and left-handedness. Sec-
nongenetic models for explaining left-handednessond, children of both right-handed (RH) and LH dis-
found in the general population.cordant-handed monozygotic twins show an increased

I agree with Ehrman and Perelle’s (2004, this issue)rate of left-handedness, similar to that of the progeny
second point that “pathological left-handedness” de-of standard left-handers, a rate that is very different
rives from an insult to the left cerebral hemisphere orfrom the progeny of standard RH parents. On the basis
brain hypoxia. This follows from the fact that the leftof these findings, combined with other results (Klar
brain hemisphere controls contra-lateral, right hand,1996), I hypothesized that a single dominant gene,
and the right hemisphere controls the left hand. How-RGHT1 (for right-handedness), causes the development
ever, this explanation involving apparently rare casesof both RH preference and clockwise hair whorls and
of brain-damaged individuals should not concern thethat both traits are randomly distributed to the left and
etiology for the general cases of unselected, and appar-the right side in individuals homozygous for the non-
ently healthy, left-handers reported in the study. (Thefunctional, recessive r (for random-handedness) allele.
study was selective in another aspect, however: only indi-Handedness discordance of monozygotic twins was also
viduals with short hair and a single hair whorl, and thusattributed to randomness resulting from the deduced
not bald, were investigated and reported.) If most (orr/r genotype. Thus, genetic etiology for handedness was
all) left-handedness is caused by early brain damagesupported for the unselected human population by re-
and/or from a “learned left-hander” etiology, then bothsults of both hair-whorl correlation and familial inheri-
RH and LH parents should produce a similar propor-tance of the handedness trait.
tion of LH progeny. The results of family crosses alsoIn contrast, Ehrman and Perelle (2004, this issue)
rule out such a model (Klar 1996).estimate that �20% of left-handedness may be due to

In summary, the two main etiologies of pathologicalgenetics. This estimate is incompatible with my results
and learned left-handedness may apply to special and
rare cases, but such etiologies do not pertain to unse-
lected cases of left-handedness from the general popula-

1Address for correspondence: Gene Regulation and Chromosome Biol- tion reported in the study. The result of the associationogy Laboratory, National Cancer Institute, 7th St., Bldg. 539, P.O.
Box B, Frederick, MD E-mail: klar@ncifcrf.gov of handedness with the culturally noninfluenced, bio-
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