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1 Deadline

e Nov 1, 6, 8: 20 minutes presentation.

2 Learning outcomes

e Paraphrase scientific results
e Communicate technical information

e Develop good reading habits

3 Directives

Papers in (refereed) journals and conference proceedings are the main vehicles for communicating scientific
information. You must select a publication that introduces an algorithm or data structure to tackle a
specific bioinformatics problem. Sometimes the details for the algorithms will be found in the supplement
section available on the Web.

The scientic journal PLOS Computational Biology has an excellent series of articles entitled “Ten simple
rules for...”. It touches subjects as writing, starting a company, obtaining funding, etc. In the latest article,
the author speaks about developing good reading habits. touches a variei

e Mndez, M. Ten simple rules for developing good reading habits during graduate school and beyond.
PLoS Comput Biol 14, ¢1006467 (2018).

3.1 Deliverable
e One or two-page summary of the publication

e 15-minute presentation + 5-minute for the questions

3.2 Selected publications

You must select a publication in a distinct area than that of your project. Below you will find a list of
publications. You are welcomed to propose publications outside of the list. In an appendix, I am including
a list of the major journals where bioinformatics research is published. Use the following form to give the
reference of the scientific paper that you would like to present:

e https://docs.google.com/document/d/1_ImpmRGSXiFazjC573K4fCADjOYTbnko3jGrnGbWMIc/edit?
usp=sharing


http://www.eecs.uottawa.ca/~turcotte/teaching/csi-5126/assignments/review/index.pdf
https://docs.google.com/document/d/1_ImpmRGSXiFazjC573K4fCADjOYTbnko3jGrnGbWMIc/edit?usp=sharing
https://docs.google.com/document/d/1_ImpmRGSXiFazjC573K4fCADjOYTbnko3jGrnGbWMIc/edit?usp=sharing
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e Genome assembly
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e Pairwise alignment of genomic sequences

1.

Abouelhoda et al. CoCoNUT: an efficient system for the comparison and analysis of genomes.
BMC Bioinformatics (2008) vol. 9 (1) pp. 476
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e Median string problem
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. N.-P. D. Nguyen, S. Mirarab, K. Kumar, and T. Warnow, Ultra-large alignments using phylogeny-

aware profiles., Genome Biol (2015), vol. 16, no. 1, p. 124.

Yue and Tang. A Divide-and-Conquer Implementation of Three Sequence Alignment and Ancestor
Inference. Bioinformatics and Biomedicine, 2007. BIBM 2007. IEEFE International Conference
on (2007) pp. 143 - 150

. F. Nicolas and E. Rivals, Hardness results for the center and median string problems under the

weighted and unweighted edit distances, Journal of Discrete Algorithms (2005), vol. 3, no. 2, pp.
390415.

e Seeded alignment methods

1.

Hahn, L., Leimeister, C.-A., Ounit, R., Lonardi, S. & Morgenstern, B. rasbhari : Optimizing
Spaced Seeds for Database Searching, Read Mapping and Alignment-Free Sequence Comparison.
PLoS Comput Biol 12, €1005107 (2016).

. H. Xin, S. Nahar, R. Zhu, J. Emmons, G. Pekhimenko, C. Kingsford, C. Alkan, and O. Mutlu,

Optimal seed solver: optimizing seed selection in read mapping., Bioinformatics (2016), vol. 32,
no. 11, pp. 16321642

. Flannick J, Batzoglou S. (2005) Using multiple alignments to improve seeded local alignment

algorithms. Nucleic Acids Res. 2005 Aug 12;33(14):4563-77.

. Ma B, Tromp J, Li M. (2002) PatternHunter: faster and more sensitive homology search. Bioin-

formatics. 2002 Mar;18(3):440-5.

. Li M, Ma B, Kisman D, Tromp J. (2003) PatternHunter II: highly sensitive and fast homology

search. Genome Inform. 2003;14:164-75.

Gotea V, Veeramachaneni V, Makalowski W. (2003) Mastering seeds for genomic size nucleotide
BLAST searches. Nucleic Acids Res. 2003 Dec 1;31(23):6935-41.

e Applications of suffix trees and other indexing techniques

1.

Sarkar, H. & Patro, R. Quark enables semi-reference-based compression of RNA-seq data. Bioin-
formatics (2017). doi:10.1093/bioinformatics/btx428

Cheng, H., Wu, M. & Yun, X. FMtree: A fast locating algorithm of FM-indexes for genomic data.
Bioinformatics (2017). doi:10.1093/bioinformatics/btx596

R. Rahn, D. Weese, and K. Reinert, Journaled string tree-a scalable data structure for analyz-
ing thousands of similar genomes on your laptop., Bioinformatics (2014), vol. 30, no. 24, pp.
34993505.

. Phoophakdee and Zaki. TRELLIS+: an effective approach for indexing genome-scale sequences

using suffix trees. Pacific Symposium on Biocomputing Pacific Symposium on Biocomputing
(2008) pp. 90-101

. Khan et al. A practical algorithm for finding maximal exact matches in large sequence datasets

using sparse suffix arrays. Bioinformatics (2009) vol. 25 (13) pp. 1609-16

. Ohlebusch and Kurtz. Space efficient computation of rare maximal exact matches between mul-

tiple sequences. J Comput Biol (2008) vol. 15 (4) pp. 357-77

Herold et al. Efficient computation of absent words in genomic sequences. BMC Bioinformatics
(2008) vol. 9 pp. 167

e Statistics



1. Afreixo, V., Rodrigues, J. M. O. S., Bastos, C. A. C., Tavares, A. H. M. P. & Silva, R. M.
Exceptional Symmetry by Genomic Word. Interdiscip Sci Comput Life Sci 9, 1423 (2016).

2. Liu, S. S., Hockenberry, A. J., Lancichinetti, A., Jewett, M. C. & Amaral, L. A. N. NullSeq:
A Tool for Generating Random Coding Sequences with Desired Amino Acid and GC Contents.
PLoS Comput Biol 12, 1005184 (2016).

3. G. Peris and A. Marzal, Statistical significance of normalized global alignment., J Comput Biol
(2014), vol. 21, no. 3, pp. 257268.

4. Quinn, T. & Sinkala, Z. A direct method for computing extreme value (Gumbel) parameters
for gapped biological sequence alignments. International journal of bioinformatics research and
applications 10, 177189 (2014).

5. P. Ortet and O. Bastien, Where does the alignment score distribution shape come from?, Evol
Bioinform Online (2010), vol. 6, no. 6, pp. 159187.

6. Bastien and Marchal. Evolution of biological sequences implies an extreme value distribution of
type I for both global and local pairwise alignment scores. BMC' Bioinformatics (2008) vol. 9 pp.
332

7. Newberg. Significance of gapped sequence alignments. J Comput Biol (2008) vol. 15 (9) pp.
1187-94

8. S. Wolfsheimer, B. Burghardt, and A. K. Hartmann. (2007) Local sequence alignments statistics:
deviations from gumbel statistics in the rare-event tail. Algorithms for molecular biology : AMB,
2:9.

9. G. Landan and D. Graur. (2007) Heads or tails: a simple reliability check for multiple sequence
alignments. Mol Biol Evol, 24(6):1380-3, Jun 2007.

10. D. Metzler. (2006) Robust e-values for gapped local alignments. J Comput Biol, 13(4):882-96,
May 2006.

11. A. Y. Mitrophanov and M. Borodovsky. (2006) Statistical significance in biological sequence
analysis. Brief Bioinform, 7(1):2-24, Mar 2006.

e Profile alignment methods

1. E. Giaquinta, S. Grabowski, and E. Ukkonen, Fast Matching of Transcription Factor Motifs Using
Generalized Position Weight Matrix Models, J Comput Biol (2013), vol. 20, no. 9, pp. 621630.

2. Pizzi and Ukkonen. Fast profile matching algorithms - A survey. Theoretical Computer Science
(2008) vol. 395 (2-3) pp. 137-157

3. M. Beckstette, R. Homann, R. Giegerich, and S. Kurtz. (2006) Fast index based algorithms and
software for matching position specific scoring matrices. BMC Bioinformatics, 7:389.

4. Yona G, Levitt M. (2002) Within the twilight zone: a sensitive profile-profile comparison tool
based on information theory. J Mol Biol. 2002 Feb 1;315(5):1257-75.

e Rearrangements

1. M. Brudno, S. Malde, A. Poliakov, C. B. Do, O. Couronne, I. Dubchak, and S. Batzoglou. (2003)
Glocal alignment: finding rearrangements during alignment. Bioinformatics, 19 Suppl 1:i54—62.

2. T. M. Phuong, C. B. Do, R. C. Edgar, and S. Batzoglou. Multiple alignment of protein sequences
with repeats and rearrangements. Nucleic Acids Res, 34(20):5932-42, Jan 2006.

e Palindromes

— Kim, H. & Han, Y.-S. OMPPM: online multiple palindrome pattern matching. NCBI. Bioinfor-
matics 32, 11511157 (2016).

¢ Repetitive elements or words
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A Evaluation criteria

The evaluation is as follows: my evaluation of your presentation (80%), evaluation the presentation by your
peers (10%), summary of the publication (10 %).

CSI5126. Introduction to bicinformatics 2018

Presenter:
Evaluator:

10 is exceptional, 9 is excellent, & is very good, 7 is geod, & is passable, § is below
expectation and 4 is a failure

Structure (weight = 2)

Obpctives clearly stated? Was the problem te ke solved well presented and
mobivatad? Was the background information suffidgent and appropriata? The
organization was good? It was easy to follow the pressatation? The student was
able to complete the prasentation within the allowad Bime?

Comments:

Ideas and logic, quality of content (weight = 3)

Concepts clearly presented? Level of complexity adequate? Sufficient evidences or
examples? The presenter mastersd the subject? Did the presanter critically
analyzed the work? Did the condusions fellow from facts?

Comments:

fis s
Considers the audience? Maintains eye contact? Speaks with conviction? Ware the
spoken words easy to understand? Did the presenter peak at a reasonable spead?
Aveids reading shides aleud? Originality ?

Comments:

Support, visual aids (weight = 1)

Was the support adeguate? Well chosan diagrams? Were the slides, or writtan
descriptions, dear and concise? Did the slides contain too much or too ittle
information? Did the sides contain spelling or grammatical errors? Did the slides

contain conceptual errors?

Comments:

Addiional comments:

B Scientific journals

This section lists the scientific journals where bioinformatics research is most often published. The numbers
in parentheses are the impact factors of these journals. Major contributions and/or inter-disciplinary research
are published in journals such as the following:

e Nature (40.137)
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http://www.nature.com/nature/index.html

e Science (37.205)
e Nature Communications (12.353)
e Proceedings of the National Academy of Sciences of the United States of America (PNAS) (9.661)
e PLOS One (2.766)
The following life science journals are known to publish bioinformatics research on a regular basis.
e Nature Reviews Genetics (40.282)
o Cell (31.398)
e Genome Biology (11.908)
e Nucleic Acids Research (11.561)
e Molecular Biology and Evolution (10.217)
e Molecular Systems Biology (8.447)
e GigaScience (7.463)
The following journals are dedicated to bioinformatics research.
e Bioinformatics (5.481)
e Briefings in Bioinformatics (5.134)
e Computational and Structural Biotechnology Journal (4.148)
e PLOS Computational Biology (3.995)
e Database (3.978)
e BMC Bioinformatics (2.213)
e IEEE/ACM Transactions on Computational Biology and Bioinformatics (1.955)
e Bulletin of Mathematical Biology (1.484)
o Computers in Biology and Medicine (2.115)
e Journal of Theoretical Biology (2.049)
e Evolutionary Bioinformatics (1.877)
e Journal of Mathematical Biology (1.846)
e Statistical Applications in Genetics and Molecular Biology (1.77)
e Journal of Proteomics & Bioinformatics (1.57)
e Algorithms for Molecular Biology (1.536)
e Computational Biology and Chemistry (1.331)
e Journal of Data Mining in Genomics & Proteomics (1.16)
e Journal of Computational Biology (1.032)
e Journal of Bioinformatics and Computational Biology (0.931)
e Current Bioinformatics (0.770)
Lists of bioinformatics journals can be found here:
e https://en.wikipedia.org/wiki/List_of_bioinformatics_journals

e https://scholar.google.com/citations?view_op=top_venues&hl=en&vqg=eng_bioinformatics
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http://www.sciencemag.org/
http://www.nature.com/ncomms/index.html
http://www.pnas.org/
http://journals.plos.org/plosone/
https://www.nature.com/nrg/
http://www.cell.com/
http://genomebiology.com/
http://nar.oxfordjournals.org/
https://academic.oup.com/mbe
http://msb.embopress.org
https://academic.oup.com/gigascience
http://bioinformatics.oxfordjournals.org/
http://bib.oxfordjournals.org/
http://www.journals.elsevier.com/computational-and-structural-biotechnology-journal
http://www.ploscompbiol.org/
https://academic.oup.com/database
http://www.biomedcentral.com/bmcbioinformatics/
http://www.computer.org/portal/web/tcbb/home
https://www.springer.com/mathematics/mathematical+biology/journal/11538
http://www.journals.elsevier.com/computers-in-biology-and-medicine/
http://www.journals.elsevier.com/journal-of-theoretical-biology/
http://journals.sagepub.com/home/evb
https://www.springer.com/mathematics/mathematical+biology/journal/285
http://www.degruyter.com/view/j/sagmb
https://www.omicsonline.org/proteomics-bioinformatics.php
https://almob.biomedcentral.com
http://www.journals.elsevier.com/computational-biology-and-chemistry/
https://www.omicsonline.org/data-mining-in-genomics-proteomics.php
http://www.liebertpub.com/cmb
http://www.worldscinet.com/jbcb/jbcb.shtml
https://benthamscience.com/journals/current-bioinformatics/
https://en.wikipedia.org/wiki/List_of_bioinformatics_journals
https://scholar.google.com/citations?view_op=top_venues&hl=en&vq=eng_bioinformatics

C Resources

e http://www.bioinformatics.org/wiki/journals

e https://en.wikipedia.org/wiki/List_of_bioinformatics_journals

D Frequently Asked Questions (FAQ)

1. None, yet.
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http://www.bioinformatics.org/wiki/journals
https://en.wikipedia.org/wiki/List_of_bioinformatics_journals
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