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[image: ]In class, we looked at different strategies from several different organisms use to reproduce. Our goal now is to decide which strategy, asexual or sexual, we believe to be most advantageous. To do this, we will be focusing on a species of lizard that lives here in North America called the whiptail lizard. As a group, you will read the short article below and answer some questions to find the most important details your group will focus on. 
1. Why have scientists not found any male whiptail lizards?

2. How many chromosomes does an adult lizard have?


3. Do you think asexual reproduction allows for genetic diversity?

4. What advantage do whiptails lizards have over other species? Be specific. 


5. What advantage might other species have over the whiptails? Be specific. 

Now, read some more background information about asexual and sexual reproduction. Your group will use this information and what you have learned about whiptail lizards to make a claim. 
	Asexual Reproducers:
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	For most living things, sexual reproduction has proven the best overall strategy to perpetuate a species in the rough-and-tumble, unpredictable fray of natural selection. With two partners combining varied genes, a species has more flexibility to adapt to changing environments. 

There are, however, rare examples of asexual species that reproduce by cloning. Each offspring is genetically identical to the parent, with little variation generation after generation. (Mutations do create a minor amount of change.) 

If asexual reproduction survives at all, conditions must sometimes favor it, even in competition for a niche with sexually reproducing species. Some insects, like aphids, are both asexual and sexual reproducers. Though rare, those species that reproduce asexually tend to persist. 

Efficiency, for one thing, is on the side of asexual organisms: Without the need for males, every clonal individual passes a full set of identical genes onto the next generation. In addition, a single female can establish a new population. This gives asexual creatures on the fringes of a habitat an edge in colonizing a new one. 

Clonal organisms with tolerance for a broad range of conditions also exist. Even if they do not vary much genetically, they possess what scientists have dubbed "general-purpose genotypes." One example is a type of minnow found in Minnesota that tolerates both highly oxygenated and poorly oxygenated waters. Able to survive in an unpredictable environment, this minnow outlasts more specialized strains. 

Asexual animals arose from diversified sexually reproducing ancestors. Often they are hybrids between two different species, and may possess two complete sets of chromosomes. 

One such asexual organism is the whiptail lizard in the U.S. Southwest, Mexico, and South America, which consists only of females who reproduce by parthenogenesis. They appear to be the only known unisexual reptile. 

Clones generally hit a dead end, going extinct when their limited variation collides with changing environmental conditions or with better-surviving sexual reproducers. With their unusual way of reproducing, they continue to fascinate scientists because they are natural experiments in interactions between fixed genotypes and varying environment.
	



	Claim: ________________ reproduction is the most advantageous.

	Evidence: Direct quotes from both articles.
	Why the information in the quote shows why that type of reproduction is the most advantageous.


Your task now is to, as a group, decide whether sexual or asexual reproduction is the most advantageous. To do this, you will create a Claim-Evidence-Reasoning chart like the one shown below on your piece of butcher paper. Your claim should use the sentence frame below. All of your evidence should be direct quotes from both the whiptail article and background information above. The reasoning should be why the quotes show that your form of reproduction is the best. 
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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 lincage 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.

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

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

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
cach, 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 purposcfully. The study results appeared online in
Nature on February 21, 2010. @ -sarAn C.P. WiLLIAMS
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