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Human DNA profile can be generated from DNA recovered from maggot crop contents, but currently an efficient method for generation 
of complete nuclear DNA profile is lacking. This study utilized a novel human nuclear DNA profiling kit, InnoTyper®21 (InnoGenomics 
Technologies, LLC, New Orleans, LA), for generation of  nuclear DNA profile from 20 third instar larvae (larvae fed on human tissue for 
3-4 days) from two blow fly species (Calliphora vicina and Lucilia sericata), a positive control, (i.e. frozen human tissue), a degraded 
control (human tissue, which was placed under the same conditions as the human tissue with maggots), and from a negative control 
sample. On average 41% and 37% of all expected alleles (420) were successfully recovered by this kit from C. vicina and L. sericata larvae, 
respectively. Human DNA recovered from some maggot samples yielded a better profile than the degraded control. In conclusion, 
InnoTyper® 21 has a huge potential for its utility in analysis of human DNA recovered from maggot crop contents.  

ABSTRACT RESULTS 

DISCUSSION AND CONCLUSIONS 

		 Calliphora vicina Lucilia sericata 

DNA from maggot ± SD (ng/µl) (n=10) 0.017 ± 0.025 0.034 ± 0.044 

Degraded control DNA (ng/µl) (n=1) 1.912 42.736 

Positive control DNA (ng/µl) (n=1) 12.835 28.316 

Maggot degradation index (DI) ± SD (n=5) 22.13 ± 22.64 192.88 ± 228.30 

Degraded control DI ± SD (n=1) 265.01 371.61 

Positive control  DI ± SD (n=1) 4.62 57.11 

Correlation of crop area to DNA from maggot (p<0.01) 0.879 0.855 

Correlation of crop length to DNA from maggot (p<0.01) 0.779 0.856 

Blow flies and flesh flies are well-known for their utility in postmortem interval (PMI) estimation, but in some situations can also provide 
information on relocation of corpse, actual source of maggot, identification of burned remains, and in identification of perpetrator in 
sexual-assault cases (1-3). This information can be obtained by recovery and analysis of human DNA from maggot crop contents, but in 
majority of cases recovered human DNA from maggot crop contents is very degraded, and hence generates either incomplete or no short 
tandem repeats (STR) profiles (4). This is primarily because traditional STR kits target single copy nuclear DNA and require longer target 
DNA for generation of complete STR profile. To obtain nuclear DNA profile from human DNA recovered from maggot crop contents, this 
study utilized InnoTyper® 21 (InnoGenomics Technologies, LLC, New Orleans, LA), a novel human nuclear DNA typing method. 
InnoTyper® is a marker system that utilizes a multiplexed 20 retrotransposon insertion polymorphisms (RIPs) and Amelogenin.  Among 
the advantages of using RIPs are they do not yield stutter artifacts due to slippage during the PCR, there are no known genetic mutations 
since they are identical by descent only, they are present in very high copy number, and they have a well-defined genetic lineage, which 
makes RIPs useful for relationship determinations.  An innovative primer design allows for the amplicon size for the Alu markers to be 
reduced to a size smaller (60-125 bp) than currently used STR markers (75-360 bp), such that substantially degraded DNA samples 
recovered from maggot crop can be analyzed.  
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* Elution volume was 100µl  
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u  Significant positive correlation exist between recovered human DNA yield and  maggot crop length / area. 
u  173 (41%) and 154 (37%) of all expected alleles (420) were successfully recovered from C. vicina and L. sericata crop DNA, 

respectively. 
u  A complete nuclear DNA profile was successfully recovered from a C. vicina larvae but the same was not true for degraded 

control.  
u  Low DI value of human DNA recovered from maggot samples compared to degraded control indicates that maggot 

preserve human tissue better than the actual environment.  
u  InnoTyper® 21 can generate complete nuclear DNA profile from human DNA recovered from maggot crop contents. 


