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HW3 Intro





General Idea:
Using known translation start sites, generate a 
weight matrix.

Use that matrix to score every known TSS, and 
then every nucleotide in the genome!

(Is there evidence of unannotated translation 
start sites?)



How do we get a hold of 
known TSSs?

From a GBFF (Genbank Flat File)

https://www.insdc.org/submitting-standards/feature-table/
(International Nucleotide Sequence Database Collaboration)

https://www.insdc.org/submitting-standards/feature-table/


GBFF file format

Cliff Rostomily & Joe Min



GBFF file format
Gene: includes 
exons, introns, 
UTRs

CDS: respects 
strand, excludes 
introns.
(use this! first 
annotated 
nucleotide = TSS)



GBFF file format
1233609..1234634
means
“the region (inclusive) between 1233609 
and 1234634”

join(r1start..r1end, r2start..r2end) means 
append the two regions

complement(start..end) means take the 
reverse complement of the region



Examples:

Cliff Rostomily & Joe Min



Examples:

Cliff Rostomily & Joe Min



Other Gotchas

Positions with a < or > represent unknown (but 
bounded) annotated features, just skip CDS’s with 
ambiguous ends.

Consider each annotated CDS once (don’t try to 
remove duplicates)



Building the Weights Matrix
1. Get background nucleotide counts & frequencies (whole 

genome, + and – strands!)
2. Get count matrices around each TSS (from -10 bp to +10 bp – 21 

bp in total.)
3. Get TSS frequency matrix (normalized count matrix)
4. Get weight matrix:
• weight = log2( nt freq in site model / nt freq in bg model )
• set weight = -99 for spots where the freq matrix = 0



Weights:



Scoring nucleotides

1. Compute scores for every nucleotide in the genome
• Scores are associated with nucleotide at the center of the window!
• Don’t need to extend past the genome ends (i.e. start at index 10, end at 

index genome_length - 10)
• forward and reverse strands

This HW is deterministic -- you can match the test output exactly!


