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My Qualifications 
 

 20 years : Forensic Serology and DNA cases at the FDLE 

 

 30+ years: Training Forensic DNA Technologists  & DNA 
Analysts  

 

 30+ years: Reviewing Serology/Biology and DNA cases 

 

 Set up two Forensic STR laboratories:  

  University of Central Florida in Orlando, FL 

  Kosovo Police Service Laboratory in Pristina, Kosovo 

 

 

 



 
 
 
 
 
 
 

DON’T PANIC! 
 
 There are two types of defense requests: 

 

Some of the defense lawyers are trying to get the DNA 
evidence  excluded from being presented in their case. 

 

  The testing procedure used in the case is not valid 

The DNA match is  not relevant to determining the truth in 
the case 

The DNA Analyst does not produce reliable results 

 

 

 



The second type of defense request is for education 
about what the DNA test results mean to the client 

 

This lawyer has never handled a DNA case before 

The lawyer requests a short training module that is 
relevant to the case 

A request is made for assistance in writing questions 
for the deposition and/or for court 

If the match is reliable and valid, could there be an 
alternative , non-criminal reason for the presence of 
the client’s DNA on the evidence? 

 



Criminal Defense Attorneys rarely have access to 
a Forensic DNA Analyst in the Crime Lab 

 

Prosecutors have full access to: 
 the laboratory,  

 the evidence and  

 the expertise of the analysts involved in a particular case. 

 
The Defense Attorney only has access through a deposition 

 

Asking relevant questions of the DNA Analysts requires 
some background knowledge 

 



 
 

Providing the Forensic Biology and DNA Training to 
Defense Lawyers  

 
Refer the attorney to the dna.gov website for an over view of 

forensic DNA analysis 

 

Produce training modules specific to the issues relevant to 
a particular case 

 

Provide CLE training seminars to groups of criminal 
defense attorneys  



 
 
 
 
 
 

Remembering Our Forensic DNA Past 
Those who cannot remember the past are condemned to repeat it! 

 
 

 

Some of the Defense lawyers have had long term 
experience with the use of forensic DNA 

 

Their knowledge of DNA history has colored their view of 
the forensic DNA lab and the analysts 

 

The use of RFLP and Dot/Blot PCR techniques was the 
“wild west” of forensic biology 



Creating order where there was confusion 
 

 1984: (Sir) Alec Jeffreys developed the first DNA profiling test 
using the RFLP procedure 
 

 1987: State of New York vs Joseph Castro was the first case in 
which the admissibility of DNA was seriously challenged. The 
RFLP autorads were of such poor quality that the experts for the 
prosecution and the defense agreed to confer together to make 
sense of the data. It was decided that the data could exclude an 
individual, but not include an individual. 

 
 1988: The first PCR kit became available from the human 

genetics group at Cetus Corporation, led by Henry Erlich, This 
resulted in development of the first commercial PCR typing kit 
specifically for forensic use, HLA DQa (DQA1):i.e. “the dot/blot”. 



The Process of Standardization of DNA Analysis 
 

 1988: The FBI set up a committee  called TWGDAM; 
Technical Working Group on DNA Analysis Methods 

 

 1988 to 1992: TWGDAM worked on procedures for 
certification, accreditation, standardization, and quality 
control guidelines for forensic DNA laboratories. 

 

 1992: The first National Research Council report (NRC I) 
established guidelines for the standardization of laboratory 
practices related to DNA analysis. 



 
  

 1992 to 1996: Intensive research  on the population genetics 
involved in the interpretation of DNA matches. Individual 
analysts were trained in the use of populations statistics. 

 

 1994: The DAB (DNA Advisory Board) was established  to 
provide guidelines on a number of quality control and 
quality assurance issues 

 

 1996:  NRC II was published and focused on the use of 
population statistics for interpretation of the DNA 
matches. 



The Defense Expert will Be Checking the Case 
Files for Errors 

Case files should be reviewed for technical accuracy and 
administration information 

 

Occasionally case files have no documentation of any 
reviews 

 

 In other cases, some files have errors that have not been 
caught by the reviewers 

 

Why?   

 

 

 



The Use of Standardized Worksheets 
 

Worksheets focus the analyst on the procedure 

 

Completed worksheets document that the validated 
procedures have been used 

 

Consistent notations about any sub-optimal samples assist 
in the interpretation of the data 

 

 If you didn’t write it down, you didn’t do it! 

 

 



Is the Match Relevant to Determining the Truth in 
This Case? 

 

 Is the match between people that live together? 

 

Could the sample have been cross-contaminated by 
someone in the chain of custody? 

 

 Is the sample too small or degraded to give reliable 
information about the source of DNA? 

 

 Is there a non criminal reason for the DNA from the client 
to be on the evidence item? 



Are the Analysts Involved in the Examination 
Qualified to Render Opinions? 

 

Training records and proficiency test results must be up to 
date 

 

The analyst should have complete knowledge about the 
theory, the history and the biochemistry of each step in the 
procedure 

 

The analyst must understand population genetics enough 
to justify the statistical formula chosen to give weight to 
the DNA match 

 

 



Allegations of a DNA Laboratory’s Lack of Integrity 
 

Even with all the standards in place, individuals inside 
the forensic DNA still make errors 

 

Many mistakes occur from cross-contamination and 
mislabeling of DNA samples 

 

Some mistakes are inadvertent, others have been 
shown to involve out right dishonesty by the DNA 
analyst 



What Effect Does this Have on Defense Lawyers? 
 

Many experienced defense lawyers still look at forensic 
DNA analysis as a questionable when applied to criminal 
case samples 

 

The fact that errors have been documented in labs from 
several states has justified the defense attorney’s reluctance 
to take a DNA report on face value.  

 

Defense  lawyers are requesting more disclosure of the 
underlying records supporting the interpretation of the 
evidence. 

 

 



 
 
 
 

What effect does increased disclosure have on the 
laboratory? 

  

Judges are granting defense requests for more detailed 
information: 

 

The SOP’s for the crime scene and Serology/DNA unit 

Contamination/unexpected results logs 

Logs for instrument maintenance  

Q/A logs for reagents 

Corrective action logs involving the case samples and the 
individuals handling the evidence 

  
 

 

 



What effect does increased disclosure have on 
the Screening/DNA Analyst? 

 

Defense lawyers expect a strict adherence to the quality 
standards for education, training and annual continuing 
education 

 

They request “oral board” questions to be used at 
depositions and at trial 

The depositions and trial testimony is analyzed to 
determine the depth of knowledge of the individual 

 



What effect does increased disclosure have on 
the case file review by the DNA consultant? 

 

The case files from crime scene, body fluid screening and 
the DNA analysis are carefully examined 

 

The procedures used are compared to the lab’s SOP manual 

 

The selection of evidence for DNA analysis is analyzed to 
determine if enough evidence has been tested to correctly 
include or exclude the client 



The Case File Review Process 
 

Provides the defense attorney with a relevant discovery 
request for his case, including the SOP’s for the law 
enforcement agency and the crime laboratory 

 

The discovery request is written to include: 

The crime scene  information 

The laboratory chain of custody 

The Q/A logs, Q/C logs , validation data 

The forensic screening and DNA analysis case files 



The Laboratory Chain of Custody 
 

Shows what evidence was submitted to the laboratory 

 

Records what evidence was actually examined  

 

Shows how and where the evidence was stored 

 

 If The DNA profile reveals that the DNA evidence was 
contaminated, it  will be necessary to identify persons who 
have handled that evidence. 

 



The Biology Screening Files 

The file is reviewed for completeness: 

Pages may be missing 

Dates and times may not show a separation in time and 
space  during the examination of the evidence 

 

The exhibits that have been screened are compared to the 
exhibits that were submitted: 

Some labs screen a limited number of exhibits 

Exhibits that may be exculpatory for the defendant may not 
be tested 

 

 



Screening Files continued 
 

Most files are complete and show an adherence to the 
SOP’s for the Biology/DNA unit 
 

Most common areas of concern: 
Dates, times and/or room numbers are not complete 
Controls for the screening tests are not recorded 
Some lab analysts only work one or two items so as to meet 

work product goals and/or  
They have evidence that matches the prosecution's idea of 

what happened in the case, so further tests are not done 
 
 

   



DNA Case File Reviews 

These files are reviewed to determine the quality of the 
examination….was it performed according to the laboratory 
SOP? 

 

Each set of bench notes must contain documentation (the 
worksheets) about times of the exam, cleaning records and 
quality data about the reagents used in the testing. 

 

Was the examiner sloppy in regards to the examination 
and/or to record keeping? 

 



DNA Case File Reviews 
 

Examples of problems in the case file 

 

No documentation of contamination control procedures 

 

Case file review sheet missing/no evidence of a second 
reviewer 

 

Pages missing, incomplete data sheets 

 

 Illegible writing or poor copy quality 

 



DNA Extraction and Quantification Data 
 

Problems seen in the DNA extraction data 

Not enough samples are tested 

No sample background controls are extracted 

The majority of extraction worksheets are complete 

 

Problems seen in the quantitation data 

Samples with small amounts of DNA, even after 
concentration, are not re-extracted using more of the 
sample 

Math errors resulting in poor quality electropherograms 

 

 

 

 

 

 

 

 



DNA Amplification  
 

Problems seen in the amplification process: 

 

Single source samples are generally amplified correctly 

Mixtures containing unequal amounts of DNA consistently 
show  problems 

Low copy number samples show inconsistent amplification 

Cross contamination of samples during the amp set-up 

 

 

 

 

 



Analysis of the interpretation of the DNA profiles 
 

The DNA consultant has plenty of time to ponder the 
conclusions made in an individual case 

 

 In cases with simple 12 to 16 loci matches between the 
evidence samples and the client, the question becomes 
whether or not a mix up has occurred with the standards in 
this case 

 

 In cases with mixtures, degraded DNA, small amounts of 
DNA…the review becomes more difficult 

 



Mixtures  
 

The interpretation of mixtures varies considerably, 
even in the same laboratory 

 

Comparison of the SOP of the DNA unit with the 
actual interpretation of the data sometimes shows 
inconsistencies 

 

The samples with ratios of greater than 1:5 create the 
most problems with interpretation 



Final Thoughts 

Stutter peaks are “real” DNA 

 

DNA units should consider “group analysis” when a case has 
difficult mixtures to interpret 

 

Human error is not limited to mistakes caused by improper 
evidence collection and handling 

 

Human errors occur in interpretation or giving misleading 
testimony about the weight of the DNA match  


