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1973
Sharp, Sambrook, Sugden

Gel Electrophoresis 
Chamber, $250

1958
 Matt Meselson &

Ultracentrifuge, $500,000

The Egalitarian Gene
Agarose Gel Electrophoresis, 1973





Human Genome:
$2.7 Billion, 13 Years, 

1000s of people

Human Genome:
 $900,  6 Hours, one person

2014
Oxford Nanopore

MiniION

2001:
 ABI 3730 Sequencer 

The Egalitarian Genome
Third Generation Sequencing 2014



Paul Hebert

DNA Barcoding Begins: 
CSHL Banbury Center Meetings 2003

Jesse Ausubel

Mark Stoeckle



The Inspiration 
Mark and Kate Stoeckle



Ginkgo Product Fraud (2012)

Mary Acheampong, Bobby Glover, and Marisa VanBrakle
Mentor: Allison Granberry
Hostos-Lincoln Academy of Science, Bronx
2012 UBP Grand Prize Winners



Ginkgo Product Fraud (2012)



Ginkgo Product Fraud Revisited
NY Attorney General Cease and Desist Order (2015)



Students 1834 2042

Teams 671 702

Mentors 134 241

Schools
Academic Institutions

91
32

68

DNA Samples >10,600 >10,800

DNA Sequences >16,000
111 million NextGen sequencing 

reads

>8,600
~22 billion bp and 75 mil reads from 

microbiome projects

Sequences in 
GenBank

67 novel
15 with polymorphisms

115 GPS data

55 novel
275 with polymorphisms

966 GPS data

Years Active UBP 2011-
UBRP 2014-

2014-

DNALC’s Three High School DNA Barcoding Projects



Barcode Long Island Symposium
Cold Spring Harbor Laboratory



Andrew Jorquera, Bronx HSS
Emily Atlas, Stuyvesant HSS
Noah Burg, AMNH
Oscar Pineda-Catalan, DNALC

1st Genbank Record (2012)







Walk?



…ride!



DNA Subway
an educational Discovery Environment

• Developed as educational outreach for 
iPlant (Cyverse), a 10 year NSF project 
to develop a computer infrastructure 
to apply computational thinking to 
solve big-data biological

• Students “ride” on any of five 
different lines to access simplified 
workflows for gene discovery, 
annotation, and comparison

• 25 collaborators at 11 institutions 

• Launched in March 2010 
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DNA Subway Visitation to Date
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DNA Subway Visitation to Date

• 66,652 registered users 
• 329,653 total users 

(including guests)
• 799,058 user sessions, 

averaging 17 minutes 
(25.8 person years)

• Blue line analyses account 
for 71% of traffic

• 277,534 DNA sequences 
uploaded from GENEWIZ 
(mainly DNA barcodes)

 

• 73% said DNA Subway is easy 
to use 

• 76% were likely to use in again
• 73% K-16 students, 27% 

teachers
• Students and faculty were: 

75% four-year, 10% CC, 15% 
precollege

• 41% of non-K-16 students were 
researchers or graduate 
students 

Pop-up Survey Results (n=5,000)
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