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FOUNDATION SCHOLARSHIP EXAMINATION 2019/20  

TR060 Biological and Biomedical Science 

 

As described in the College Calendar: 

“The objective of the foundation scholarship examination is to identify students who, at a level 

of evaluation appropriate to the Senior Freshman year, can consistently demonstrate 

exceptional knowledge and understanding of their subjects. The examination requires 

candidates to demonstrate: skill in synthesising and integrating knowledge across the full range 

of the set examination materials; rigorous and informed critical thought; and, in appropriate 

disciplines, a highly-developed ability to solve problems and apply knowledge. “ 

The objective of the Scholarship examination in Science is to identify and reward undergraduate 

students with outstanding knowledge and ability in each of the four Science degree programmes 

(TR060, Biological and Biomedical Sciences; TR061, Chemical Sciences; TR062, Geography and 

Geoscience; TR063, Physical Sciences). Such students should demonstrate an understanding and 

knowledge of their chosen field with some degree of originality and flair, and not simply a high 

level of performance in basic coursework. The Scholarship examination is taken by Senior 

Freshman students in each degree and is based on the designated course work presented in the 

Junior Freshman and the first semester of the Senior Freshman years. In addition, students are 

examined on designated non-coursework material, which is specific for each degree.  

An application form and Foundation Scholarship regulations can be accessed on the 

Examinations and Timetables Office webpage: 

https://www.tcd.ie/academicregistry/exams/scholarship/ 

Candidates are examined in the subject area of each degree incorporating such additional 

reading as is required by the Directors of each degree. Recommendations for Scholarship will be 

based on the achievement of an overall first class result with first class marks in at least two of 

the three or four papers examined in any of the degrees (students across College will sit either 3 

or 4 papers depending on their degree) and a mark of 65% or over in each paper.  

 

https://www.tcd.ie/academicregistry/exams/scholarship/


 

2 | S c i e n c e  F o u n d a t i o n  S c h o l a r s h i p  E x a m i n a t i o n  2 0 1 9 - 2 0 2 0  
 

 

TR060 Biological & Biomedical Sciences 

Contact: Prof. John Rochford (rochfordj@tcd.ie); Dr. Glynis Robinson (robinsog@tcd.ie);           
Prof. Kevin Devine (kdevine@tcd.ie). 
 
The Foundation Scholarship examination in the Biological and Biomedical Sciences seeks to 
identify exceptional students with an ability to demonstrate a superior appreciation of both the 
course material and of the selected theme, and an ability to synthesize knowledge. 
 
Candidates are examined in the following core biology modules: BYU22201 (Senior Freshman: 
from Molecules to Cells); BYU11102 (Junior Freshman: from Organisms to Ecosystems) and on 
additional general material based on a designated selected theme for which some special 
reading will be set as an introduction.  

 

Candidates will sit three papers, each of three hours duration, with students answering three 
questions from six on each paper. 

1. General paper on a selected theme (40% final mark); 

2. From Molecules to Cells (BYU22201) (30% final mark); 

3. From Organisms to Ecosystems (BYU11102) (30% final mark). 

 

Paper 1 The general paper will be set on a selected theme for which special reading is set as an 
introduction. 

Paper 2 will be based on material covered in Senior Freshman module BYU22201 – From 
Molecules to Cells. 

Paper 3 will be based on material covered in Junior Freshman module BYU11102 – from 
Organisms to Ecosystems. 

Full details of this year’s (2019/20) selected theme and suggested reading is available below. 

 

Important Scholarship Dates: 

• Deadline for online applications 15 October 2019 at 10.00 – 29 October 2019 at 17.00; 
• Submission of online withdrawal forms 31 October 2019 – 06 December 2019 at 17.00; 
• Foundation Scholarship Examinations - 06 January 2020 – 10 January 2020 

(Please note it may be necessary to schedule some examinations in the preceding week); 
• Trinity Monday, 20th April 2019 at 10.00 - Front Square Announcement of Election to 

Scholarship 2020. 
 

 

mailto:rochfordj@tcd.ie
mailto:robinsog%40tcd.ie
mailto:kdevine@tcd.ie
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General Paper (Paper 1) 

Selected Theme:   

Evolution - The molecular signatures of natural selection 

The genetic composition of a population, and ultimately a species, changes by a combination of 
DNA mutation (altering, removing or adding genes or regulatory elements), genetic drift (change 
in the frequency of these variants due to random chance), and selection (differential survival and 
reproduction of individuals because of the genetic variants they carry).  

Natural selection creates characteristic patterns of genetic variation at or around the selected 
locus. These patterns include ratios of synonymous to nonsynonymous substitutions between 
species, and distributions of within-population genetic variation along the genome. We can 
search for these patterns in order to infer the action of selection. 

This type of analysis of the human genome has revealed many different loci that have been 
subject to natural selection: either throughout primate evolution (e.g. the transferrin gene); or in 
recent human evolution (e.g. lactase persistence, malarial resistance, and more); but also cases 
where, despite very interesting stories, the data suggest neutral evolution (e.g. CCR5-Δ32).  

Students should review the material on the reading list below, and should extend the learning 
process beyond this to gain a comprehensive understanding of the theoretical expectations for 
genetic diversity and divergence under selection as compared to under random genetic drift 
(neutral evolution). They should pay special attention to approaches to testing selection 
between species and within populations, and consider examples of each. 

General Textbook on Evolution: 

Human Evolutionary Genetics. Mark A. Jobling, Toomas Kivisild, Chris Tyler-Smith. Garland 
Science 2014.  ISBN 0815341482, 9780815341482.    
Available at BLU counter (stack items) (PX-299-430) 

Suggested Reading: 

1. Nielsen, Rasmus, Ines Hellmann, Melissa Hubisz, Carlos Bustamante, and Andrew G Clark. 
2007. “Recent and Ongoing Selection in the Human Genome.” Nature Reviews Genetics 8 
(11): 857–68. doi:10.1038/nrg2187.  (https://www.nature.com/articles/nrg2187.pdf)   

 
2. Hurst, Laurence D. 2009. “Fundamental Concepts in Genetics: Genetics and the 

Understanding of Selection.” Nature Reviews Genetics 10 (2): 83–93. doi:10.1038/nrg2506.  
(https://www.nature.com/articles/nrg2506.pdf)  

 
3. Hurst, Laurence D. 2002. “The Ka/Ks Ratio: Diagnosing the Form of Sequence Evolution.” 

Trends in Genetics : TIG 18 (9): 486.  (https://www.cell.com/trends/genetics/pdf/S0168-
9525(02)02722-1.pdf)  

 
4. Fan, Shaohua, Matthew E B Hansen, Yancy Lo, and Sarah A Tishkoff. 2016. “Going Global by 

Adapting Local: a Review of Recent Human Adaptation.” Science (New York, NY) 354 (6308). 

https://www.nature.com/articles/nrg2187.pdf
https://www.nature.com/articles/nrg2506.pdf
https://www.cell.com/trends/genetics/pdf/S0168-9525(02)02722-1.pdf
https://www.cell.com/trends/genetics/pdf/S0168-9525(02)02722-1.pdf
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American Association for the Advancement of Science: 54–59. doi:10.1126/science.aaf5098.  
(https://science.sciencemag.org/content/sci/354/6308/54.full.pdf)  

 
5. Sabeti, Pardis C, Patrick Varilly, Ben Fry, Jason Lohmueller, Elizabeth Hostetter, Chris 

Cotsapas, Xiaohui Xie, et al. 2007. “Genome-Wide Detection and Characterization of Positive 
Selection in Human Populations.” Nature 449 (7164): 913–18. doi:10.1038/nature06250.  
(https://www.nature.com/articles/nature06250.pdf)  

 
6. Tishkoff, Sarah A, Floyd A Reed, Alessia Ranciaro, Benjamin F Voight, Courtney C Babbitt, 

Jesse S Silverman, Kweli Powell, et al. 2007. “Convergent Adaptation of Human Lactase 
Persistence in Africa and Europe.” Nature Genetics 39 (1): 31–40. doi:10.1038/ng1946.  
(https://www.nature.com/articles/ng1946.pdf)  

 
7. Barber, Matthew F, and Nels C Elde. 2014. “Nutritional Immunity. Escape From Bacterial Iron 

Piracy Through Rapid Evolution of Transferrin.” Science (New York, NY) 346 (6215): 1362–66. 
doi:10.1126/science.1259329.  
(https://science.sciencemag.org/content/sci/346/6215/1362.full.pdf)   

 
8. Sabeti, Pardis C, Emily Walsh, Steve F Schaffner, Patrick Varilly, Ben Fry, Holli B Hutcheson, 

Mike Cullen, et al. 2005. “The Case for Selection at CCR5-Δ32.” PLoS Biology 3 (11): e378. 
doi:10.1371/journal.pbio.0030378.  
(https://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.0030378)  

 

9. Wei, Xinzhu, and Rasmus Nielsen. 2019. “CCR5-∆32 Is Deleterious in the Homozygous State in 
Humans..” Nature Medicine 25 (6). Nature Publishing Group: 909–10. doi:10.1038/s41591-
019-0459-6.  (https://www.nature.com/articles/s41591-019-0459-6.pdf)  

 
 

 
 

 
Science Course Office   
 
 
Note: The information provided in this leaflet is accurate at time of preparation. Any revisions 
will be notified to students via e-mail and the Science Course Office Website: 

https://www.tcd.ie/Science/ 
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https://www.tcd.ie/Science/

	FOUNDATION SCHOLARSHIP EXAMINATION 2019/20

