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You should be able to: 

1. Distinguish between DNA, genes, and chromosomes as well as autosomes and sex chromosomes. 
 

2. Explain in terms of chromosome number (haploid, diploid) why meiosis is necessary. 
 

3. In terms of chromosome number of daughter cells, explain the difference between mitosis and 
meiosis. 

 
4. Label the structures of male and female reproductive anatomy involved with sperm and egg 

production and release. 
 

5. Explain how and why the number of eggs and sperm produced by male and female meiosis is 
different. 
 

6. Describe the sequence of events that occur during fertilization and egg activation. 
 

7. Explain how polyspermy is prevented.  Tell why this is important. 
 

8. Describe the changes that occur in early human development between the zygote and 
implantation of the blastocyst.   
 

9. Describe causes of male low sperm counts and low sperm motility. 
 

10. Describe causes of female infertility. 
 

11. Explain generally how the various methods of Assisted Reproductive Technologies work: 
Ø Intrauterine Insemination (Sperm Donation) 
Ø Donated Uterus with or without egg  (Surrogate mother) 
Ø In Vitro fertilization (IVF) --  explain the details of this one 
Ø GIFT (Gamete Intrafallopian Tube Transfer) 
Ø ZIFT (Zygote Intrafallopian Tube Transfer) 
Ø ICSI  (Intracytoplasmic Sperm Injection) 
Ø Egg Donation 
Ø Embryo Adoption 
 

12. Distinguish between primary and secondary sex determination. 
 

13. Explain how primary sex is determined in humans. 
 

14. Show with a Punnett Square how the sex ratio at birth is expected to be 1 male: 1 female baby. 
 

15. Discuss the characteristics of the Y chromosome, especially the SRY gene.  How is it different 
from the X chromosome? 
 

16. Briefly explain why an X-linked recessive disorder is more likely to be expressed in males than 
females. 
 
 



17. Explain how the following techniques work to help a couple choose the sex of their child: 
Ø Post-Implantation Selection   
Ø Pre-Implantation Selection 
Ø Pre-Conception Selection  
 

18. Explain how cloning is a form of asexual reproduction. 
 

19. Much of the work by developmental biologists in the 20th century addressed whether or not the 
differentiation of cells into specialized types involves the loss of genes.  In other words, biologists 
tried to determine whether or not adult nuclei had all the genes necessary to produce an entire 
organism.  What experiments and contributions to this question did the following individuals 
make? 
Ø Driesch 
Ø Spemann 
Ø Briggs & King 
Ø John Gurdon 
Ø Ian Wilmut 
  

20. Explain the details of how Dolly was cloned. 
 

21. Dolly died at middle age rather than in old age.  Discuss the hypotheses regarding the 
relationships among health problems in cloned animals, telomeres on DNA and the methylation 
of genes. 

 
22. List several applications of cloning.  Why is the cloning of extinct animals unlikely? 

 
23. Explain how a stem cell differs from most other cells. 

 
24. Distinguish between embryonic stem cells, adult stem cells, umbilical cord stem cells, and 

Induced Pluripotent Stem Cells. 
 

25. Distinguish between stem cells, lineage restricted cells (multipotent), and progenitor cells. 
 

26. Explain how paracrine signal molecules can cause differentiation in a target cell.  Give at least 
one actual example in mouse cells. 
 

27. Using the vertebrate eye, explain the concept of reciprocal induction. 
 

28. Explain how understanding paracrine signal molecules is vital to the creation of therapies from 
stem cell research. 
 

29. Describe from where mouse and human embryonic stem cells can come and the steps involved in 
culturing them. 
 

30. Explain several techniques biologists can use to evaluate stem cells for pluripotency. 
 

31. Explain the advantage to the patient of using SCNT (Somatic Cell Nuclear Transplant) to obtain 
stem cells for transplantation back into the patient. 
 

32. Explain the new technique from Advanced Cell Technologies to create stem cells.  Why might 
some feel the techniques and IPSC have fewer objections than “regular” techniques. 
 

33. What difficulties do patients with diabetes, Parkinson’s disease and heart disease have and how 
might these patients benefit from stem cell research? 

 
 


