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World Trade Center

• Two 110 story towers
• 50,000 workers average week day
• Transportation hub  - four subway lines
• Six basement levels – stores and plaza

• Collapse estimated at 130mph
• 24,000 gallons of jet fuel
• Fires burned at 1400 Fahrenheit for over three months
• 2bn pounds of rubble
• 2,749 victims, 1549 identified (Feb 2004)







Human DNA Identification



Human Identification 
using DNA
• Simple Tandem Repeats (STRs)
• 13 core loci where the lengths vary based 

on the number of STRs



Human Identification 
using DNA
• Most people think of “Fingerprinting”
• 13 core loci where the lengths vary based 

on the number of STRs



Human Identification 
using DNA
• Mitochondrial DNA
• Matrilineal inheritance
• Can also sequence two, hypervariable

regions on the mitochondrial genome
– Not as specific as STRs but likely to be more 

available
HV1 HV2



Human Identification 
using DNA

• Single Nucleotide Polymorphisms (SNPs)

• Approx. 4M SNPs in Human nuclear DNA

• Panel of 70 SNPs from Orchid Cellmark

• Not (yet) validated for forensic casework



26-Oct-01 KinTest© - CODIS 13 Core Loci
ID #1: ID #2:
R. O. :

1 2 1 2 Fsib
1 D3S1358 14 16 16 15 0.72
2 vWA 14 13 15 13 10.40
3 FGA 18 26 18 26 133.10
4 D8S1179 12 18 18 18 20.55
5 D21S11 36 28 28 26 2.06 Population
6 D18S51 22 22 18 17 0.25 Hisp

7 D5S818 10 12 11 12 0.68
8 D13S317 10 10 12 10 2.73
9 D7S820 9 7 9 12 2.86

10 D16S539 10 12 12 12 1.12
11 THO1 8 6 6 7 0.79
12 TPOX 12 12 12 12 34.33
13 CSF1PO 12 10 10 10 1.24

Total: 2.1E+06
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Kinship Analysis calculates the likelihood ratio that 
indicates if two people are related.  In this example, as 
Full Siblings in the Hispanic population. (attr. Dr. George 
Carmody)

Probability that these are full sibs,
divided by probability that two 
unrelated people in this population 
would share the alleles

Full 
sibling

Hispanic
pop stats



Extreme Programming





XP Timeline

• Coding started – November 5th 2001
• First demo to OCME – December 6th 2001
• First release delivered – December 13th 2001
• 78 releases since then (to Feb 2004)

• 2500+ automated tests run on every code change
• 107 code development cycles





M-FISys
Mass Fatality Identification SYStem



• 22 data sources

• Data curation, 
not victim 
identification

• Aggregate 
formation a 
critical first step

(Example data used here)



Samples found to match each other on 
the basis of DNA (or other) evidence













Samples available for DNA analysis





Family relationships of victims





Quality control and other data curation tools






