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institute a blind-control program (see chapter 
14, Quality Control ). To partner laboratories, 
blind controls appear to be normal samples; 
however, their profiles have already been 
determined by the managing laboratory. The 
managing laboratory randomly places blind 
controls into the batches of samples (or 
microtiter plates) that are shipped to partner 
labs. The blind controls usually are renamed so 
that they are indistinguishable to the partner 
laboratories from normal samples. Then, the 
managing laboratory checks the data files that 
are produced by partner laboratories for blind 
controls and verifies them against the known 
DNA profiles. 

Matching and Statistics Software 
There are two basic approaches to DNA match­
ing: (1) direct matching, and (2) kinship matching. 
Direct matching compares two DNA profiles to 
determine whether they come from the same 
source (“individual”). Sophisticated direct match­
ing algorithms consider allelic dropout for nuclear 
DNA and heteroplasmy for mtDNA. Kinship 
matching, on the other hand, uses DNA profiles 
to identify biological relationships among individu­
als. Kinship matching should consider both allelic 
dropout (nuclear DNA) and mutations (nuclear and 
mtDNA). 

Exhibit 17 shows how mass fatality incident data 
may be searched. 

One of the primary tools for making DNA identifi­
cations is “matching software.” Currently, the 
most widely used forensic DNA matching soft­
ware in the United States is the FBI’s Combined 
DNA Index System (CODIS). However, an under­
lying design principle of CODIS is that matches 
are rare and independent events—and, in mass 
fatality incidents, matches are neither rare nor 
independent of one another. Therefore, a laborato­
ry director should be aware of CODIS limitations 
in a mass fatality incident response.   

CODIS is designed to rapidly search crime-scene 
DNA profiles against each other and against DNA 
profiles of known individuals. One assumption 
built into CODIS is that each profile will match 
only a tiny fraction (usually one or none) of the 
profiles in the database. In a criminal case, which 
CODIS is primarily designed to handle, the DNA 
profile obtained from a piece of evidence might 
not match any of the million-plus convicted-
offender DNA profiles in the database, simply 
because that person has not previously been 
convicted of a crime that mandated collection of a 
DNA sample. 

In a mass fatality incident, however, every human 
remain likely will match several samples, includ­
ing other remains or personal items. Although 
CODIS can properly identify all of the matches in 
a mass fatality incident (through pairwise compar­
isons), it does not aggregate similar matches, 
and, therefore, is less useful in a situation where 

Exhibit 17: Searching Mass Fatality Data 
Versus 
(compared with) Human Remains Personal Items Kinship Samples 

Human remains Use direct matching to Identify human remains Identify human remains 
identify multiple fragments by direct matching to by kinship matching. 
of the same individual. personal items. 

Personal items Identify human remains 
by direct matching to 
personal items. 

Use direct matching to 
verify that multiple 
personal items submitted 
on behalf of a single 
victim have the same  

Use kinship matching 
to verify that the 
personal items belong 
to the victim. 

DNA profiles. 

Kinship samples Identify human remains Use kinship matching to Not usually performed. 
by kinship matching. verify that the personal 

items belong to the victim. 
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