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The Prize 



Computing 

doodleaday.wordpress.com 



The Challenge 

Reads were generated by taking a portion 
of an organism's reference sequence and 
inserting a “DNA-encoded” famous quote 
into the sequence. Your challenge is to 
identify the inserted sequence, decode the 
quote, and identify its speaker.  The first 
person to send the correct quote and its 
speaker to btg2012info@gmail.com wins. 



The Response 

The winner will be announce on 
Twitter @ddgenome 



The Data 

http://goo.gl/3Zwkk 

http://genome.wustl.edu/pub/user/ddooling/BeyondTheGenome2012InformaticsChallenge.tar.gz 

ftp://genome.wustl.edu/pub/user/ddooling/BeyondTheGenome2012InformaticsChallenge.tar.gz 



To the bold 

You are free to proceed 



To the brave 

We will present more information 
about the challenge 



To the bewildered 

We will pause, then discuss 
possible approaches 



DNA Encoding 

DOI: 10.1126/science.1226355 
https://www.sciencemag.org/content/early/2012/08/15/science.1226355.full 



DNA Encoding 
Text Hello, world! !



ASCII 



DNA Encoding 
Text Hello, world! !
ASCII 72 101 108 108 111 44 32 119 111 114 

108 100 33 !



Bits and Bytes 

•  Bit: off or on, 0 or 1 
•  Byte: eight bits, 01010101 
•  Each position represents a power of 2 
•  All characters in the ASCII set can be 

repesented by one byte (0 – 127 (= 27-1)  



DNA Encoding 
Text Hello, world! !
ASCII 72 101 108 108 111 44 32 119 111 114 

108 100 33 !
Binary 01001000 01100101 01101100 01101100 

01101111 00101100 00100000 01110111 
01101111 01110010 01101100 01100100 !



DNA Encoding 

•  0 becomes A or C  
•  1 becomes T or G 



DNA Encoding 
Text Hello, world! !
ASCII 72 101 108 108 111 44 32 119 111 114 

108 100 33 !
Binary 01001000 01100101 01101100 01101100 

01101111 00101100 00100000 01110111 
01101111 01110010 01101100 01100100 !

DNA AGCAGCCC ATTCCGAT CTTATTAC CTTCTTCC 
CGGAGGGG AATATGCC ACTACCCA ATGTATTT 
ATTCTTGT ATTTAATC CTGCGGAA CGTAAGCC !



How we did it 

1.  Downloaded a reference sequence from 
NCBI 

2.  Excised out a chunk 
3.  Encoded the quote into DNA 
4.  Randomly inserted the quote-DNA into 

the excised chunk from the reference 
5.  Generated simulated reads from the new 

reference 



What you get 

dna-encode.pl! Perl script to encode/decode text to/
from DNA !

i2x100f180.1.fq ! Read 1 of Illumina 2x100 reads from 
180+/-20 bp fragments !

i2x100f180.2.fq ! Read 2 of Illumina 2x100 reads from 
180+/-20 bp fragments !

i2x50f2000.1.fq ! Read 1 of Illumina 2x50 reads from 
2+/-0.2 kbp fragments !

i2x50f2000.2.fq ! Read 2 of Illumina 2x50 reads from 
2+/-0.2 kbp fragments !

i2x250f700.fq ! Interleaved reads 1 and 2 of Illumina 
2x250 reads from 700+/-50 bp fragments !



dna-encode.pl 
NAME !
       dna−encode − encode and decode ASCII text into DNA !

SYNOPSIS !
       dna‐encode [OPTIONS]... [FILE]... !

DESCRIPTION !
       This script encodes a string of characters first into big endian!
       (network order) binary and then into DNA where zero become A or C and !
       one becomes G or T. !

       This implementation is based on the algorithm described in George M. !
       Church, Yuan Gao, and Sriram Kosuri. Next‐Generation Digital !
       Information Storage in DNA. Science 2012. DOI: 10.1126/science.1226355. !



dna-encode.pl 
OPTIONS !

       −d, −−decode !
           Decode a DNA sequence into a message rather than the default of !
           encoding a message into DNA. !

       −l, −−little−endian!
           Encode/decode characters using little endian byte order rather than !
           the default big endian byte order. !

       −r, −−reverse−complement!
           Reverse complement the DNA after encoding (or before decoding). !

       −−verbose !
           Output intermediate binary when encoding/decoding. !



Pause for Questions? 


