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Going Solo
RESEARCH REVEALS HoW SoME LIZARDS REPRoDuCE ASExuALLY.

For decades, biologists thought the reason they captured only 
females of some whiptail lizard species was because the males were 
better at hiding. It wasn’t until the 1960s that they realized the 
males didn’t exist: female whiptails—a cross between the male of 
one lizard species and the female of another related species—car-
ried on the lineage without sexual reproduction. Fifty years later, 
HHMI early career scientist Peter Baumann has now revealed the 
molecular basis for whiptail reproduction. 

There are various ways that other organisms reproduce without 
the mixing of genes from two distinct sexes, but they often lose their 
genetic diversity after a number of generations—only one version of 

each gene eventually is pres-
ent. But the asexual types of 
whiptail lizards, over several 
thousand generations, have 
maintained the mix of genes 
from the two species that 
spawned them. Baumann 
hypothesized they must have 
a different strategy. 

“I went looking in the lit-
erature to find out what was 
known about this and found 

very little,” says Baumann. “So I turned to classic cell biology.” 
Baumann and his colleagues at the Stowers Institute for Medical 
Research, in Kansas City, isolated nuclei from whiptail eggs and 
examined the contents. 

The eggs of sexually reproducing lizards contain 23 chromosomes 
each, so when they fuse with sperm, the resulting offspring have the 
correct number of chromosomes—46—in their nonreproducing, or 
somatic, cells. In the asexual whiptails, Baumann’s lab group found, 
meiosis (the cell division process that produces eggs and halves the 
normal number of chromosomes) begins with cells containing twice 
the normal number of chromosomes: 92. The final egg, therefore, 
contains 46 chromosomes—double the number in sexually repro-
ducing lizards—to compensate for the fact that it won’t be fertilized.

Moreover, during the stage of cell division in which parts of 
matching chromosomes, originally derived from each parent, 
usually recombine, the asexual whiptail eggs have only identical 
chromosomes to pair up—those duplicated an extra time before 
meiosis. No matter how much they mix, these matching chromo-
somes maintain their identity. During the formation of eggs for 
sexual reproduction, however, a different approach is taken—the 
matching, though nonidentical, chromosomes pair up to shuffle 
genes around purposefully. The study results appeared online in 
Nature on February 21, 2010. W – s A r A h  C . p.  W I L L I A M s

toxin—are then pulled inside the cell. once 

the toxin is inside, molecules burst out 

from inside a membranecovered bubble 

and slice up proteins vital to the cell. 

If the toxin enters the cell before assem

bly of the protein complex is completed, 

the researchers showed, the slicing mole

cules are left outside the cell and the toxin 

isn’t able to kill it. The results appear in the 

January 26, 2010, issue of the Proceedings 
of the National Academy of Sciences. 

how FrUit FLies get their coLors

In the high mountains of Africa, fruit flies 

have dark black stripes across their abdo

mens. Elsewhere in the world, the flies are 

yellower, with fainter stripes. HHMI investi

gator Sean B. Carroll saw the difference as 

a perfect chance for some digging into the 

flies’ evolutionary past.

Carroll knew that a gene called ebony 
was responsible for the difference, so he 

and his colleagues at the university of 

Wisconsin—Madison started there. After 

breeding flies with different versions of 

ebony, however, the researchers realized 

that the difference in stripe color wasn’t due 

to a change in the proteincoding region of 

ebony itself but, instead, must be a result of 

influences from regulatory regions outside 

the gene. They searched a large region of 

what was once considered “junk DNA” and 

discovered various enhancers of ebony—

bits of DNA that turn the gene on and off 

in different parts of the body.

By linking different enhancers to ebony, 

the team tracked down the enhancer 

regions that control the color of abdo

men stripes and found two mutations that 

occurred only in the blackstriped flies. The 

scientists were also able to estimate that 

the mutations had first appeared in the 

blackstriped flies about 9,000 genera

tions ago. The findings, which appear in the 

December 18, 2009, issue of Science, high

light the importance of enhancer regions 

in driving evolutionary change in organ

isms. This study marks the first time that 

researchers have determined the age of a 

mutation in a regulatory region. 

trAcKing A Missing protein

Scientists have known since the 1990s 

that deletion of a gene called SMN1 leads 

to spinal muscular atrophy, a neurodegen

erative disease that is the leading genetic 

cause of childhood mortality. But it’s been 

a mystery as to why an almost identical 

gene, SMN2, can’t produce enough SMN 

protein to make up for the dysfunction of 

SMN1. Now, a research group led by HHMI 

investigator Gideon Dreyfuss at the univer

sity of Pennsylvania School of Medicine has 

discovered why. 

The DNA sequence of SMN2 differs from 

that of SMN1 by only one nucleotide, but 

when the gene is translated into protein, this 

single change leads to a chunk of missing 

protein. And moreover, Dreyfuss found that 

this shorter version of SMN protein, dubbed 

SMNΔ7, is quickly degraded by the cell. 

Dreyfuss and Sungchan Cho, a post

doctoral researcher in his lab, found 

that the sections of SMN that had been 

improperly joined together in SMNΔ7 cre

ated a signal that sent the protein straight 

into degradation. By either changing this 

 signal or shutting down the cell’s degra

dation machinery, the researchers could 

restore SMNΔ7 to normal stability. The 

results appear in the March 1, 2010, issue of 

Genes & Development. 
The researchers hope that, with the 

understanding of this mechanism, thera

pies stabilizing SMNΔ7, which apparently 

retains SMN functionality, can be devel

oped for treatment of spinal muscular 

atrophy. If patients with deletion of SMN1 
had enough stable SMNΔ7, the symptoms 

of the disease might be alleviated.

I N  B R I E F

Some species of whiptail lizards,  
like the one shown here, reproduce 
asexually.
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