
NIJ’s Forensic Science

Research & Development Programs

Gerald LaPorte

Director

Office of Investigative & Forensic Sciences

National Institute of Justice

National Commission on Forensic Science

January 11, 2017



Disclaimer

• Any opinions or points of view expressed are those 

of the presenter and do not necessarily reflect the 

official position or policies of the U.S. Department of 

Justice.



“... the scientific paper is a marker on the way to 

scientific progress, not itself a destination. Scrutiny of 

papers is therefore to be welcomed, if only to check 

that the signposts are pointing in the correct direction. 

New knowledge arrives constantly to correct and 

displace the old. It is a messy process, full of 

acrimonious discussions and painful realizations, but 

necessary. Errors must be rooted out.” 1

1. Critics’ choice: Post-publication scrutiny of papers is essential for science — but it 

should be done politely, December 2016, Volume 540, Nature, p.7.
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NIJ’s Office of Investigative and Forensic 

Science

• The lead federal agency for forensic science researc

and development as well as the administration of 

programs to improve laboratory efficiency, reduce 

backlogs, and provide technical assistance.

https://www.nij.gov/funding/awards/pages/awards-
list.aspx?tags=and%3aForensics%2cResearch%20and%20Development



Vision of the Office of Investigative & Forensic Sciences

Justice through sound science, scientists, and forensic practice.

Mission of the Forensic Science R&D Program

Advance forensic science by supporting research and innovation 
to protect the public and ensure justice for all.



DOJ Issues Scientific and Research 

Integrity Policy

http://www.justice.gov/open/doj-scientific-integrity-policy.pdf

http://www.justice.gov/open/doj-scientific-integrity-policy.pdf


DOJ Asserts NIJ Independence

“Across-the-board culture of scientific, technological 

and research validity, reliability, accuracy, objectivity 

and integrity”

“Director of the National Institute of Justice shall have 

final authority over all grants”

“NIJ retains control over the timing and content of 

research reports”



http://www.nij.gov/Documents/nij-research-and-development-
process-high-level.pdf



Forensic Science R&D Program

https://nij.gov/funding/Documents/solicitations/NIJ-2017-11080.pdf



Forensic Science R&D: FY2011 to FY2016

Average Award Size: $445K

$17,650,918.00

$15,014,155.00
$14,844,068.00

$21,712,987.00

$29,748,420.00

$24,260,996.00

FY 2011 FY 2012 FY 2013 FY 2014 FY 2015 FY 2016

Forensic Science R&D Funding Levels

Average Funding Rate 22.8%
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Forensic Science R&D Grant Recipients

Distribution of Forensic Science R&D Funding by Discipline 
2009-2016

Forensic DNA

Controlled
Substances/Toxicology

Impression & Pattern
Evidence

Trace Evidence

Forensic Pathology

Forensic Toxicology

Anthropology

Crime Scene Investigation

Controlled Substances

Digital Forensics/Biometrics

General Forensics

Forensic Entomology

Academic
70%

FFRDC/Fe
deral Lab

5%

For-Profit
9%

Local 
Gov’t

4%

Nonprofit
12%

Awards by 
Applicant Type



Forensic Biology and DNA R&D

Collection, Sampling, Storage

Intra-Bone Variation of 
Recoverable Nuclear and 
Mitochondrial DNA from 
Human Skeletal Material 

(D. Foran)

Molecular Characterization of Trace 
Biological Evidence for the Optimized 
Recovery and Analysis of 'Touch DNA‘ 

(J. Ballantyne)

DNA from Burned Bone: The 
application of ancient DNA 
methods to forensic DNA 

recovery (A. Stone)

Developing an Empirically-Based Ranking Order for Bone 
Sampling: Examining the Differential DNA Yield Rates 

between Human Skeletal Elements over Increasing Post 
Mortem Intervals (A. Mundorff)

Detection and remediation of PCR inhibition 
using real time PCR melt curves as a diagnostic 

tool. (B. McCord)

Establishing a Rank Order for Skeletal Element 
Sampling: Examining Differential DNA Yield Rates 

Among and Between Buried Human Skeletal Elements 
as Compared to Surface Recovered Skeletal Elements 

(A. Mundorff)

An Investigation of the Effect of DNA 
Degradation and Inhibition on PCR 
Amplification of Single Source and 

Mixed Forensic Samples (B. McCord)

Improved Tools and Interpretation 
Guidelines for Examining Limited Low 

Copy Number DNA Obtained from 
Degraded Single Source Samples: Bones, 

Teeth, and Hairs (B. Budowle)

Proposal to 
Enhance Methods 

for Studying 
Degraded DNA (B. 

Kemp)

Population Genetic 
Issues for Forensic DNA 

Profiles [2] (B. Weir)

Advanced statistical population 
genetics methods for forensic DNA 

identification. (N. Rosenberg)

Population Genetic 
Issues for Forensic DNA 

Profiles [1] (B. Weir)

Identification & Attribution
Evaluating the Efficiency of the Use of the Qiagen® QIAsymphony® with High 
Throughput Y-screening as an Alternative to Conventional Serology (J. Chute)

Methods for obtaining STR-
quality touch DNA from archived 
fingerprints (T. Cruz)

Assessment of rapid, robust and efficient 
postmortem DNA sampling method for DVI and 
missing persons identification (A. Mundorff)

Novel Collection Device for Enhanced 
DNA Recovery and Release from 
Biological Stain Samples (B. Budowle)

Trace DNA from Fingernails: Increasing the Success 
Rate of Widely Collected Forensic Evidence (D. Foran)

Preservation & High Throughput Methods for 
Human Tissue Samples in Tropical Climates; 
An Improved DVI Approach (S.H. Stamm)

Targeted Non-Destructive Evidence 
Detection and Collection (D. Slack)

DNA Profiling of the Semen Donor in Extended 
Interval Post-Coital Samples (J. Ballantyne)

Sample Collection Systems for DNA Analysis 
of Forensic Evidence Samples (E. Tan)

Photo-dissolvable Swabs for Improved 
Recovery of Forensic Samples (A. Natarajan)

Automated Processing of FTA Samples (E. Fineout)

Preventing Hydrolytic and Oxidative 
Damage to Biological Evidence with 
Antioxidants and Chelators (J. Davoren)

Effective Long-Term 
Preservation of 

Biological Evidence 
(D. Slack)

Development of SERS-active forensic 
evidence swabs for rapid, non-destructive 
confirmatory serological screening and STR 
typing of human bodily fluids (D. Evanoff)

Development of an automated system to 
detect spermatozoa on laboratory slides to 
increase productivity in the analysis of 
sexual assault cases (E. Buel)

Rapid STR Prescreening of Forensic 
Samples at the Crime Scene (M. Halpern)

Proximity Ligation Real time PCR for the 
Detection of Spermatozoa (D. Podini)

Automated Multianalyte Screening 
Tool for Classification of Forensic 
Samples (D. Cohen)

Separation & Extraction

Rapid Extraction of Sperm from Sexual 
Assault Kits (A. Henry)

Pre-Extraction Separation of Mixed Source DNA 
Samples through Micromanipulation and Direct PCR 
Short Tandem Repeat Typing of Cells (E. Wurmbach)

De-convolution of Body 
Fluid Mixtures: Cell Type 
Identification and Single 
Source Genetic Profiling 
of Micro-Dissected Cells 
(J. Ballantyne)

Highly efficient sperm cell separation from 
sexual assault samples for DNA analysis using 
novel polymer filter technology (S. Sinha)

Automation of a Sperm DNA Capture Assay 
for Forensic Applications (M. Gerdes)

Application of Proteinases for 
DNA Isolation of Challenged 
Bone Specimens (R. Li)

Delivery of a Microfluidic Acoustic Sperm Cell 
Trapping Prototype for Rapid Processing of 
Sexual Assault Evidence (J. Landers)

The physical separation and single source DNA 
profiling of individual mixture components by 
RNA in situ hybridization-based cell type 
identification (E. Hanson)
A rotational platform-driven microdevice
for differential separation, purification, & 
amplification of sexual assault forensic 
samples (T. Cruz)

Y Chromosome Whole Genome 
Analysis Strategies: Improved 
Detection of Male DNA (J. 
Ballantyne)

Development of an Immuno-
Magnetic Procedure for the 
Separation of Spermatozoa from 
Vaginal Epithelial Cells (M. Prinz)

Sperm Capture Using Aptamer
Based Technology (G. LaBerge)

Detection and quantitation 
of spermatozoa (C. Carson)

Use of pressure cycling technology 
to enhance DNA yield and profile 
success in touch samples. (R. Kahn)

Quantitation
qPCR Genotype Determination and Mixture 
Detection Using High Resolution Melting 
Curve Analysis of STR Loci (T. Cruz)

Automated Processing of Sexual Assault 
Cases Using Selective Degradation (C. 
Carson)

Automation of Differential Extraction with Sperm Quantitation using Microfluidic-
Integrated Shadow Imaging System for Forensic Applications (U. Demirci)

Isolation of Sperm DNA Through 
Protamine Capture (M. Gerdes)

Human Specific DNA Quantitation for 
Fully Integrated Microfluidic STR 
Analysis (E. Tan)

The Enhancement of the 
Native American CODIS STR 
Database for Use in Forensic 
Casework (S. Kanthaswamy)

Improving the efficiency of DNA casework analysis 
through simple, effective, PCR-based screening 
methods (E. Buel)

Development 
of Linkage 

Phase Analysis 
Software for 

Resolving 
mtDNA

Mixtures

PCR 
Amplification 

& Analysis
Ultrahigh speed Direct PCR. 
A method for obtaining STR 
based genotypes in under 6 
minutes (B. McCord)

Taq Mutants Engineered for 
Forensics (M. Kermekchiev)

Next Generation Sequencing-based STR 
Mixture Deconvolution and STR Profiling 
of Degraded Samples (D. Rowold)

The Behavior of Contamination 
and Methods for Extraction and 
Capture of Low Copy Number and 
Degraded DNA. (B. Kemp)

Data Interpretation

Low-template DNA mixture interpretation: 
Determining the number of contributors (C. Grgicak)

Advancing probabilistic approaches to interpreting 
low-template DNA profiles and mixtures: Developing 
theory, implementing practice (K. Lohmueller)

Establishing Exclusion Criteria and the 
Significance of Inclusion: Developing Tools 
for the Interpretation of Complex DNA 
Mixtures (C. Grgicak)

Establishing Exclusion Criteria and the Significance of 
Inclusion for Complex Low-Template DNA Mixtures 
(C. Grgicak) Familial DNA Database Search 

System-Hardware/Software 
Integration Project (G. LaBerge)A Hybrid Machine Learning 

Approach for DNA Mixture 
Interpretation (M. Marciano)

Closed System DNA Purification for Degraded and Compromised Evidence in 
Microfluidic Devices (J Landers)

Microchip Analyzer for Forensic STR 
Typing of Single Cells (R. Mathies)

DNA Analysis of LCN 
Samples: Towards 
Fully Integrated STR 
Profiling (E. Tan)

Microfabricated Capillary Array Electrophoresis 
Genetic Analysis for Forensic Short Tandem 
Repeat DNA Profiling (R. Mathies)

Identifying the Factors Necessary 
for Successful DNA Profiling from 
Spent Cartridge Casings (D. Foran)

Assessing the Effects 
of DNA Damage on 

Next Generation 
mtDNA Sequencing

Powerful Forensic 
Markers Optimized 

for Massively 
Parallel Sequencing

Development of a SNP Assay 
Panel for Ancestral Origin 
Inference and Individuals 

Somatic Traits

Genome-
Wide 

Forensic DNA 
Analysis

Ancestry 
Identification 
for Forensic 
Investigation

Further 
Development 

of SNP 
Panels for 
ForensicsDevelopment of an 

Automated Holographic 
Optical Trapping Method 

for Rape Kit Analysis

Enhancing and sustaining 
the ALFRED-FROG-kb 

forensic resource

Development of a 
Self-sustaining, Open 
Access Forensic STR 
Sequence Diversity 

Database

An automated 
dielectrophoretic-
based single cell 

separation technique 
to improve laboratory 

efficiency, mixture 
deconvolution and 

combat sample 
inhibition

Holographic 
Optical 

Trapping in 
Forensic 

R&D 
Application 
to Rape Kit 

Analysis

Identification and Separation of 
Same Gender Mixtures of 
Various Cell Types Using 

Interphase FISH Techniques 
and Laser Microdissection

Development of a 
Procedure for 

Dielectrophoretic
Separation of Sperm 
and Epithelial Cells 
for Application to 

Sexual Assault Case 
Evidence

DNA Profiling of Complex 
Biological Mixtures using 
HLA-Antibody Probes and 

Fluorescence Activated 
Cell Sorting

Front End Separation of 
Compromised Blood 

Mixtures for Single Source 
DNA Profiling

Automated Sperm 
Detection in forensic 

DNA analysis: 
Implications for Rape 

Kit Analysis

Identification and 
Separation of Evidence 

Mixtures Using SNP-
Based FISH Techniques 

and Laser 
Microdissection

Rapid and selective 
extraction of male 
DNA from rape kits 
and other forensic 

evidence using 
pressure cycling

A Low Cost Microfluidic 
Instrument for Typing 

SNPs

The Determination of 
the Physical 

Characteristics of an 
Individual from 
Biological Stains

Development of a 
DNA-Based Real-

Time PCR assay for 
Identification of 

Semen, Blood and 
Saliva

Determination of 
the Age of a 

Biological Stain

Identifying and Communicating Genetic 
Determinants of Facial Features 

Practical Considerations in Forensic 
Molecular Photofitting

Isolation of Highly-Specific Protein Markers 
for the Identification of Biological Stains: 

Adapting Comparative Proteomics to 
Forensics

Validation of Highly-
Specific Protein 
Markers for the 
Identification of 
Biological Stains

Developmental 
Validation of a High-
Specificity Multiplex 

Assay for Human Body 
Fluid Identification

A Microfluidic Microarray 
Instrument to Type SNPs 
for Physical Appearance

Establishment of a Fast 
and Accurate Proteomic 

Method for Body 
Fluid/Cell Type

Application of Raman 
Spectroscopy for an Easy-to-

Use, on-Field, Rapid, 
Nondestructive, Confirmatory 
Identification of Body Fluids

Deep Sequencing for Identification 
and Characterization of MicroRNAs 
in Forensically Important Biological 

Fluids

Forensic Identification of an 
Individual in Complex 
Mixtures Utilizing SNP 

Technology

Development of a DNA-Based 
Multi-Species Identification 

and Quantification Assay

A Rapid, Efficient and 
Effective Assay to 

Determine Species Origin 
in Biological Materials

Predicting the 
Biological Age 
of a Bloodstain 

Donor

Transcriptome Sequencing of 
Forensically Relevant Biological 
Fluids and Tissues to Optimize 

Degradation Analysis for Sample 
Age Estimation

Use of Novel Chemistry & 
Microwave Instrumentation to 

Improve Body Fluid Assay 
Sensitivity & Speed while 

Reducing Costs

Improving the prediction of 
human quantitative 

pigmentation traits such as eye, 
hair and skin color using a 

worldwide representation panel 
of US and European individuals

How it got there: associating 
individual DNA profiles with 

specific body fluids in 
mixtures using targeted 

digital gene expression and 
RNA-SNP identification

Evaluation of the 
[Parabon] assay to 

obtain phenotypic and 
ancestry information 
from skeletal remains

Developmental 
validation of a miRNA 

panel for forensic body 
fluid identification

Human Organ Tissue 
Identification by 

Targeted RNA Deep 
Sequencing to Aid in 

the Investigation of 
Shooting and Other 

Traumatic Bodily 
Injury Incidents

Genetic Analysis 
of Facial Shape 

and Appearance

Evaluating Massive 
Parallel Sequencing 
for Missing Persons 

Identification.

Genomewide
Association of 
Quantitative 

pigmentary traits in 
admixed US 
populations

Body fluid Identification using 
epigenetic methylation markers 

and pyrosequencing

On-Site 
Confirmatory 

Test for Tissue 
Type and 

Specimen Age

Human Hair 
Proteomics -

Improved Evidence 
Discrimination

Identification of Forensically 
Relevant Fluids and Tissues by 

Small RNA Profiling
Use of Genetically Variant 

Peptides to Statistically Estimate 
the Genetic Background of Hair 

Shafts

Raman spectroscopy for 
analyzing body fluid traces, 
stain aging, differentiation 

between races, genders and 
species

Identifying Individuals Through 
Proteomic Analysis: A New 

Forensic Tool to Rapidly and 
Efficiently Identify Large Numbers 
of Fragmentary Human Remains

Raman spectroscopy for 
analyzing body fluid 

traces: Moving towards a 
practical forensic 

application
Development of a Proteomic Assay 
for Menstrual Blood, Virginal Fluid 

and Species Identification

Continued 
Development of 

FROG-kb: A Forensic 
Resource/Reference 

on Genetics 
knowledge base

High resolution SNP 
panels for forensic 

identification of ancestry, 
family, and phenotype.

Developing a 
Forensic 

Resource/Reference 
On Genetics 

knowledge base

Development of 
Reference Sample DNA 
Profiling for Databases 
Using Next Generation 

Sequencing Technologies

Assessing Sample 
Preparation Methods for 

Emerging DNA 
Sequencing 

Technologies in Human 
Forensic mtDNA Analysis 

Applications

Maximizing DNA Testing 
Potential with the 

Generation of High-Quality 
Genome Reference Data

DNA Forensics Using Single 
Molecule Technology:  From 

DNA Recovery and Extraction to 
Genotyping Degraded and Trace 

Evidence without PCR
Molecular Tools for Low-
Template DNA Analysis

Validation of a Probe Capture 
Next-Generation Sequencing 

Assay for Whole Mitochondrial 
Genome Analysis

Development of 
Probe Capture 

Next-Generation 
Sequencing Assays 
for Degraded DNA

Measuring Rates of mtDNA
Heteroplasmy and Assessing 

Transmission of Variants

R&D in Disaster 
Victim 

Identification

Development of improved 
insertion-deletion assays for human 
and ancestral identifications from 

degraded samples

Tools for improving the quality of 
aged, degraded, damaged, or 
otherwise compromised DNA 

evidence
Double Strand Break 

Repair of Highly 
Degraded DNA

Resolution of DNA 
Mixtures and Analysis of 
Degraded DNA Using the 

454 DNA Sequencing 
Technology

Assessing Deep Sequencing 
Technology for Human 

Forensic mitochondrial DNA

Addressing Quality and Quantity; 
the Role of DNA Repair and Whole 

Genome Amplification in 
Forensically Relevant Samples

Characterization of X 
Chromosomal Short 

Tandem Repeat Markers 
for Forensic Use

Next-generation 
Sequencing (NGS) 

Feasibility and Guidance 
Study for Forensic DNA. Enhancing Mixture 

Interpretation with 
Highly Informative 

STRs

Typing Highly Degraded 
DNA Using Circularized 
Molecules and Target 

Enrichment

High Throughput Mass 
Spectrometry to Exploit 
Genetic Differences in 

Same-Length STR Alleles

Highly Parallel 
Analysis of Complex 

Genetic Mixtures

Robust STR calling from 
High-throughput 

Sequencing Technologies

Development of PCR-
Free DNA Typing 

Strategies via Real-Time 
High Throughput 

Sequencing

Measuring Rates of 
mtDNA Heteroplasmy
in Different Population 

Groups

Projects can be foundational, inside the box (improve existing workflows), 
or outside the box (new instruments and/or new paradigms)



Medicolegal Death Investigation/Crime 

Scene Investigation R&D



Genetic 
profiling

Novel/
Emerging

Instrumentation Samples

Dried Blood 
Spots

Hair

Cannabinoids/Cathinones

Opioids

??

Metabolites
Toxicity

Drug Interactions

Blood Protein 
Adduct

Controlled 
Substances

Toxicology

Oral Fluid

Correlation with blood?

Incorporation?

Statistical
Analysis

Aptamer-
based sensor

Methods

3D printed 
fluorometer

UHPSFC

Portable MS

Microfluidics
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Public Lab R&E Funding Rates

Research and Evaluation for the Testing and Interpretation of 

Physical Evidence in Publicly Funded Forensic Laboratories

http://nij.gov/funding/Documents/solicitations - To be posted soon

Research the process, not necessarily 
the underlying science of the testing
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FY15 & FY16 Applications by Discipline

Anthropology
DNA
Controlled Substances/Toxicology
Impression and Pattern Evidence
Multi-Discipline
Pathology



Pattern/Impression and Trace Evidence 

Portfolio 



0

10

20

30

40

50

60

2012 2013 2014 2015 2016 2017

GRF-STEM Funding Rates

 Applications Awards

http://nij.gov/funding/Documents/solicitations/NIJ-2017-10740.pdf 

• Benefits

 $35,000 / yr. 
stipend

 $15,000 / yr. 
expenses

 Up to 3 years

Recommendation #10 of the 2009 
NAS report:
“To attract students in the physical and life sciences 
to pursue graduate studies in multidisciplinary fields 
critical to forensic science…” 

*2017 Estimated Number of Awards is 20
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Collaboration with Federal Agencies



FY 2016 Federal Partnerships

• NIJ Awarded NIST $902,363 for a Forensic Firearms 
Research Database and Firearms Imaging Metrological 
Standards

• NIJ Awarded FBI $1.5M for the development of 

National Footwear Database 

• NIJ Awarded DoD - Defense Forensic Science 

Center (DFSC) over $1.0M in the past three years
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