



Figure 1. Algorithm for Classifying variants by genomic regions for SNPAAMapper-Python 
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Part A: Preprocess the gene structure to build annotation for each exon

1 Initialize necessary arrays/hashes and label features (CDS, Intron, 5’ UTR, 3’ UTR)

2 For every chromosome

3 For each annotated exon

4 If exon’s chromosome is the same as checked chromosome

5 Save all of the “start” annotations for each feature into a feature_hash (key="“chromosome ID”)
6 Pair the feature “end” with its corresponding “start” (key=“chromosome_start”)

7 Pair the feature “UCSC gene ID” with its corresponding “start” (key=“chromosome_start”)

8 Done

9 Done

10 Sort each feature_hash and save all of values into a feature_array to be used for binary search

11 For each chromosome_start in the feature

12 For each chromosome_start in the same feature

13  If there exist the same chromosome_start(s)

14 Consolidate and save the longest “end” as this block’s “end”

15 Consolidate and save the longest end’s corresponding “UCSC gene ID” as this block’s gene ID
16 Done

17 Done

Part B: Map identified variants onto the genomic location and report the hit class

1 Load previously saved feature “chromosome_start <-> end” and “chromosome_start <-> UCSC gene
ID” pairs into feature hashes for fast access

For each identified variant
Obtain its chromosome ID and location information
Open feature_array file(s)
If variant’s chromosome is the same as the chromosome from feature_array
Process the corresponding chromosome’s starts and store all of values into a new array (No
chromosome information saved)
7 Perform a binary search for each variant against the array of storing each feature’s start and return
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the position
8 If the SNP falls in the searched position range of the feature
9 report the hit class and the associated UCSC gene IDs

10 Done
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4        If exon’s chromosome is the same as checked chromosome 

5          Save all of the “start” annotations for each feature into a feature_hash (key=“chromosome ID”) 

6          Pair the feature “end” with its corresponding “start” (key=“chromosome_start”) 

7          Pair the feature “UCSC gene ID” with its corresponding “start” (key=“chromosome_start”) 
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9    Done 

 

10  Sort each feature_hash and save all of values into a feature_array to be used for binary search 

 

11  For each chromosome_start in the feature 

12    For each chromosome_start in the same feature 

13      If there exist the same chromosome_start(s) 

14        Consolidate and save the longest “end” as this block’s “end” 

15        Consolidate and save the longest end’s corresponding “UCSC gene ID” as this block’s gene ID  

16    Done 

17  Done 

 

Part B: Map identified variants onto the genomic location and report the hit class 

 

1    Load previously saved feature “chromosome_start <-> end” and “chromosome_start <-> UCSC gene 

ID” pairs into feature hashes for fast access 

 

2    For each identified variant 

3        Obtain its chromosome ID and location information 

4        Open feature_array file(s) 

5        If variant’s chromosome is the same as the chromosome from feature_array  

6          Process the corresponding chromosome’s starts and store all of values into a new array (No 

chromosome information saved)  

7        Perform a binary search for each variant against the array of storing each feature’s start and return 

the position  

8        If the SNP falls in the searched position range of the feature 

9           report the hit class and the associated UCSC gene IDs 

10  Done 
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10  Sort each feature_hash and save all of values into a feature_array to be used for binary search



11  For each chromosome_start in the feature

12    For each chromosome_start in the same feature

13      If there exist the same chromosome_start(s)

14        Consolidate and save the longest “end” as this block’s “end”

15        Consolidate and save the longest end’s corresponding “UCSC gene ID” as this block’s gene ID 

16    Done

17  Done



Part B: Map identified variants onto the genomic location and report the hit class



1    Load previously saved feature “chromosome_start <-> end” and “chromosome_start <-> UCSC gene ID” pairs into feature hashes for fast access



2    For each identified variant

3        Obtain its chromosome ID and location information

4        Open feature_array file(s)

5        If variant’s chromosome is the same as the chromosome from feature_array 

6          Process the corresponding chromosome’s starts and store all of values into a new array (No chromosome information saved) 

7        Perform a binary search for each variant against the array of storing each feature’s start and return the position 

8        If the SNP falls in the searched position range of the feature
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