355 Embryology

Name:_______________________________

Final Exam

Student Number_______________________

INSTRUCTIONS






2   Hours
Before writing, take the time to read through the exam. You should have 10 pages  (last 2 are tear-off information sheets).  READ CAREFULLY: SOME QUESTIONS OFFER CHOICES!!!  Print your name and student number at the top of each page.  Write in ink.  Feel free to employ diagrams in your answers. CHOOSE ONLY FIVE OF THE FOLLOWING EIGHT QUESTIONS.  Each Arabic numbered labeled question is worth 10 points (to total 50). DO NOT EXCEDE THE SPACE PROVIDED.

1. You have cloned a gene that appears to be activated by a homeobox transcription factor called Wingnut  that plays a role in brain development. You have access to the reagents for a gel mobility shift assay using double stranded radio-labeled oligonucleotides, cell lysates from cells transfected with a Wingnut expression vector, a potential dimerizing partner of Wingnut (called Numbskull), and an antibody specific to Wingnut.  With the aid of a diagram, illustrate the range of experiments and observations possible using this approach.  (10 Marks).

a.   Labeled diagram of general gel/autoradiograph results (6 marks)

b.   Brief list of parameters that you might test to assess the specificity of Wingnut/motif interaction (4 marks)

2) Hox genes were re-deployed to play a role in the development of the metapterygial arch.  Under the following headings  (10 marks):

Define metapterygial arch (2 marks):
What attributes of Hox proteins, target motifs, and cellular context contribute to Hox target specificity (list 4)? (2 marks)
What differentiates fish fin from limb development  (2 marks)?

What might you expect the phenotype of a Hox13 null mutation to display? What is this called? (2 marks)

If you were to implant limb buds with a bead containing retinoic acid, what would the resultant phenotype display (briefly justify your answer; 2 marks):

a) if the bead is implanted in and anterior margin
b) if the bead is implanted in the posterior margin

3A. BRIEFLY define the term posterior prevalence  (and give an example)

B. BRIEFLY define  homeotic transformation (and give an example)

C. BRIEFLY define antennapedia (and give an example)

D. BRIEFLY define gap gene (and give an example)

E. BRIEFLY define a maternal effect gene (and give an example)

F. BRIEFLY define the role of colinearity in vertebrates

G. BRIEFLY define the term atavism as it pertains to Hox mutants (and give an example)

H. BRIEFLY define HOM cluster and give an example
I.  BRIEFLY  define acron and give an example organism
J. BRIEFLY  define biramous and give an example
4. Imagine you were setting up a series of experiments to test the role of caudal in Drosophila development.  What morphological result (phenotype) would you expect in each of the following instances – please BRIEFLY justify your answer (10 marks):

a) inject caudal mRNA into the posterior embryo

b) inject caudal mRNA into the anterior end of an embryo 

c)    inject a caudal antagonist (perhaps a mutated and inactive form of caudal into one cell-stage embryos. 

d) inject caudal mRNA into the anterior end of a bicoid null mutant embryo 

e) inject hunchback into the anterior end of a bicoid null mutant embryo

5. Laterality is a critical feature of vertebrate patterning. A man arrives at a fertility clinic and is discovered to have immotile sperm. (10 marks)  

a. Why might this be cause to wonder if he has situs inversus (reversed orientation of visceral organs), and what is likely to be the underlying cause? What other symptoms will he likely have experienced and why? (3 marks)

b. Let’s say the man and his partner decide to use intracellular sperm injection to introduce a sperm nucleus (harvested direct from his testes) into an oocyte and to thereby fertilize and embryo. Ignoring his likely genetic disorder, what other concerns might they reasonably consider concerning the future health of their future progeny? Why? (2 marks)

c. If a normal couple had the misfortune to produce Siamese twins that were born conjoined at the torso and face-to-face, what would the laterality phenotype be?  Why (please use a labeled diagram that outlines the molecular/developmental mechanisms underlying your prediction to simplify your explanation) (2 marks).

d. List, briefly describe, and justify two ways in which you might perturb laterality without additional consequences. (3 marks)

6.  Briefly define 5 of the following giving specific examples where possible. (10 marks total)

a. 
ontogeny recapitulates phylogeny
b.
blood islands
c.
lymph heart
d.
DAX1
e.
talpid3
f.
neural crest
g.
tinman
h.
Pax6
i.
prosomere

7.  Somites are the precursors of vertebrae, intercostal muscles, and various other dorsally segmented structures. With specific reference to some of the genes and substances that play a role in this process, account for the following or explain the outcome (10 marks)

 i)  Retinoic acid is used to induce a precocious (anteriorized) expression of Hox genes. Cervical vertebrae subsequently undergo homeotic transformation. Will they be anteriorized or posteriorized and why? (2 marks)

ii)  If you mutate a Hox gene to render it inactive, what will happen to the patterning of somites? (2 marks)

iii)  You ectopically express a thoracic-expressing Hox gene into the occiptal somite regions – what will be the likely outcome?  (2 marks)

iv)  Define an atavism and give an example (2 marks)

v)  Define colinearity as it applies to mammalian axis development (2 marks)
8.
Describe the progression of gene activity and tissue elaboration that must occur in the development of an XY individual who is null for the androgen receptor.  (Hint:  what will be their internal and external phenotype and why? Will they be fertile?  Be explicit with regard to the steps getting to the final phenotype, and list your assumptions) (10 marks)

Have a GREAT holiday, enjoy yourself, and come back in one piece! (And if you see a maniacal professor flying recklessly downhill on a snowboard... save yourself and  get out of the way – it is me blowing of steam after grading your exams...!) 

Tear this sheet off for your use!

Applications are invited from eligible undergraduate students http://www.nserc.ca/sf_e.asp?nav=sfnav&lbi=1_tocfor the 2015-16 NSERC Undergraduate Student Research Awards (USRA) program.  Information is available from NSERC's website.

Students must be supervised by a faculty member holding an active NSERC research grant either at the time the student submits the application, or at the time the student takes up the award.

Awards may be held in one of the following terms: Summer term 2015, Fall term 2015, or Winter term 2016.

-  NSERC has advised that the quota of USRAs for 2015-16 at the University of Windsor is 34 (the same as last year). 
-  The value of the scholarship for 2015-2016 is $4,500.00 for 16 weeks, with a travel allowance where necessary.  
-  NSERC requires that all students holding USRAs receive supplementary assistance from University sources of at least 25% of the value of the award, that is, of at least $1,125.00.  This mandatory supplement is a minimum value; any supplement above this level may be set at the University’s discretion.  Research supervisors or programs should therefore indicate clearly what they are prepared to contribute.

A student applying for an award must be a Canadian citizen or permanent resident, and be registered in a bachelor’s degree program at an eligible university.  Students must have obtained a cumulative GPA of at least 70% up to the time of application (realistically you need a A average to be competitive).  Students may not hold more than three USRAs in their academic career or more than one award in any fiscal year (April 1 to March 31).

Detailed instructions and the application forms are available from: http://www.nserc.gc.ca/forms/formtable_e.htm.
The deadline to submit applications to the Biology Office is likely to be mid-late January.  You need transcripts and letters of recommendation so start early!

ALSO

OGS (Ontario Graduate Scholarships) applications are due in soon for prospective Graduate Students.  These pay $15,000 per year.

ALSO

Deadline for applications to Graduate School (for a May 1st start) is the end of December by which all transcripts, letters, application must be submitted.
Course offering Winter 2015
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Course Description

This course will employ the unfolding story of the human genome project to see how different developmental problems arise, how mutations are uncovered and characterized, and how in some cases we might have cause to ponder the evolutionary and ethical dimensions of this work. In addition, through assignments, we will practice using genetic, mutation, publication, and relational databases to develop a rich picture of specific developmental anomalies from all phases of animal and human development - from embryogenesis through growth, to senescence. By the end of this seminar-based course, students will have gained familiarity with the primary literature concerning human and some animal mutations and genes that are interesting for their effect, their type, and the means employed to expose them, as well as with some of the tools available to aid experimental analysis and planning. Students will be marked upon the basis of participation in discussions, a web assignment, a seminar, and efficacy as a respondent to designated seminars.
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