
Y does it work this way? 
 Nettie Maria Stevens (July 7, 1861 - May 4, 1912) 

“Wilson was the major spokesman and Nettie Stevens the major source of evidence” for chromosomal
  determination of sex (Gilbert, 1975). 

 “The determination of sex is not by inheritance but by the combined effect of external conditions.” wrote 
Edmund Beecher Wilson in The Cell in Development and Inheritance (1896). A defi nitive statement that was 
expanded on later in the work to state that “…it is certain that sex as such is not inherited”. While stated with 

authority by a leading biologist of the time, such answers to the question of how sex is determined were not satisfying and required
more explanation, forcing contemporaries to look more critically at inheritance patterns.

Observations in the 1880’s by Herman Henking, a professor at the University of Güttingen, noted a deeply staining “chromatin element” 
that persisted throughout most of the fi rst meiotic division in germ cells of the fi re wasp Pyrrhocoris. This “element” went to one of 
the poles without dividing, lagging behind the other chromosomes, and led to the production of daughter cells with eleven and twelve 
chromosomes, respectively. Although the nature of this “element” was not clear, it was given the term “accessory chromosome”. The
conclusion was reinforced by McClung (1902): “I agree with Henking that it is chromatin, and that the nuclear substance is thus divided 
unequally. This body is absent in one-half of the spermatozoa, which nevertheless … produce normal descendants. I would make the
suggestion that it is degenerating chromatin; in other words, that these small chromosomes … represent somatic characters which
belonged to the species in former times, but which characters are disappearing.” 

Enter Nettie Stevens. While examining cell division in the common mealworm Tenebrio molitor,
she noted that the somatic cells of the Tenebrio female contain 20 large chromosomes while 
those of the male contain 19 large ones and 1 small one. She concluded that this asymmetric 
inheritance seemed to be a clear case of association of differences in chromatin with differences 
in sex – and likely sex determination. The chromatin element must not be an accessory 
chromosome, as implied by the work of Henking, but by a physical difference in the character 
of one pair of chromosomes in the spermatocytes. Thus, the spermatozoa containing the small 
chromosome contributed to the male sex while those that contain 10 chromosomes of equal size 
determine the female. This result implies some intrinsic difference of character in the chromatin 
of one-half of the spermatozoa that affects sex, although it need not be indicated by such an 
external difference in form or size of the chromosomes as in Tenebrio. 

On May 23, 1905, Stevens submitted her manuscript “Studies in Spermatogenesis” on this work 
to the Carnegie Institution for publication in the Carnegie monograph series. It was sent on May 

29 to E.B. Wilson, a member of the institution’s advisory committee, for his opinion. He returned it on June 13 with the brief statement: 
“It is in every way a most admirable piece of work which is worthy of publication by any learned society, and I do not hesitate to 
recommend it to you for publication by the Institution.” Stevens’ monograph was published in September 1905, the fi rst documentation
that observable differences in chromosomes could be linked to an observable difference in physical attributes, i.e. if an individual is 
a male or a female. This caused many at the time to re-evaluate earlier conclusions of sex determination, and to begin looking more
generally at a chromosomal basis for animal sex determination. 

Nettie Stevens performed this working the lab of Thomas Hunt Morgan at Bryn Mawr College while working on her Ph.D. thesis. She
studied a variety of different insects, including Drosophila, and introduced Morgan and his lab to them. In a letter of recommendation
written by Morgan for a job application of Stevens, he wrote: “Of the graduate students that I have had during the last twelve years, I 
have had no one that was as capable and independent in research as Miss Stevens.” 

Unfortunately, Stevens died of breast cancer in 1912, only nine years after receiving her degree. Despite a short career, her infl uence 
was major for the time and for the fi eld. Importantly, she used animals tractable for the studies of interest, and examined several 
different species to gain confi dence for any conclusion drawn. With this, Nettie Stevens will forever be linked to our understanding of the 
genetic mechanism of sexual determination.
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On the shoulders of giants

Late anaphase progression, showing element 
x (red), and a lagging tetrad (le  ) in a dividing 
Blatella germanica male soma  c cell. Adapted 
from Stevens, 1905.

Gary M. Wessel


