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Introduction
The persistence of sperm DNA in semen stains is associated 

with the extraordinary resistance to disruption by the sperm 
nucleus with a significant complement of -S-S- cross-links 
within the chromatin [1,2]. The extreme degree of disulfide 
bonding in the sperm chromatin confers on the sperm nucleus 
a resistance to environmental ravages, thus permitting sperm 
DNA to remain readable over an extended period of time. The 
disulfide bonding in the sperm chromatin forms the basis of the 
differential extraction procedure [3] for separation of DNA types 
in semen stains. It has been noted that differential extraction of 
sperm mixtures deconvolutes the mixture [4], a phenomenon 
not observed with mixtures of other cell types [5]. Hence, it is 
thought that the intrinsic properties of semen played a role in 
the separation during differential extraction. These intrinsic 
properties could be from the constitution of the seminal fluid 
or the cellular make-up of sperm chromatin. Six different sperm 
mixtures of semen dried on white polyester-viscose cloth 
comprising of a major and minor contributor(s) stored under 
ambient conditions were examined over a period of 9 months at 
3-monthly intervals. This was intended to study the consequent 
effects of ‘aging’ on the properties of semen which were expected 
to impact on the differential profiles of the sperm mixtures and 
subsequent interpretation of the DNA results 

Method
The methodology was as described by L.H. Seah and B.H Wee 

[4,5]. The DNA was examined using the AmpFlSTR® Identiler 
Plus amplification kit for 28 cycles according to manufacturer’s 
instructions.

Results and discussion
Four similar sets of six different sperm mixtures comprising 

of a major and minor contributor(s) were set up (Table 1). DNA 
estimates were from quantification of discs punched from the 
semen stained cloth. The four sets were analyzed at three monthly 
intervals and defined respectively as 0-mth, 3-mth, 6-mth 
and 9-mth. The 9-month period was assumed to be a realistic 
maximum time frame that forensic casework of a sexual assault 
type could be submitted to a forensic DNA laboratory. When 
the DNA differential profiles for the six mixtures were assessed 
over the time periods studied, no variations were detected 
over the 9-month period. The differential profiles indicated 
the same separation patterns and no allelic or locus dropouts 
were observed in any of the non-sperm or sperm extracts when 
compared over the 9-month period. Clearly, the integrity of dried 
sperm DNA is preserved under ambient storage conditions over 
a period of months. The persistence and survival of dried sperm 
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DNA is important and relevant to forensic casework applications 
and represents an assurance that interpretation of aged semen 
stains remain reliable. Further work may be required to elucidate 

the mechanisms and biochemical properties in semen that helps 
protect the integrity and behavior of semen DNA.
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Table 1: Sperm mixtures comprising of a two-source major-minor in mixtures 1 to 4 and a three-source major-minors in mixtures 5 and 6.

No. Semen (DNA) Mixture
Non-sperm extract

(0,3,6,9-mth)
Sperm Extract (0,3,6,9-mth) Allelic / Locus dropouts (0,3,6,9-mth)

1 Major (M1) 107 ng + Minor 
(M2) 9 ng [M1] 12 : [M2] 1

M1 + M2 

M1 = major

M1 = dominant

M2 = not reportable*
No allelic/locus dropout

2 Major (M1) 107 ng + Minor 
(M2) 18 ng [M1] 6 : [M2] 1

M1 + M2

M1 = minor

M1 = dominant

M2 = not reportable*
No allelic/locus dropout

3 Major (M1) 107 ng + Minor 
(M3) 8 ng  [ M1] 13 : [M3] 1

M1 + M3

M1 = minor

M1 = dominant

M3 = not reportable*
No allelic/locus dropout

4 Major (M1) 107 ng : Minor 
(M3) 16 ng  [M1] 7 : [M3] 1

M1 + M3

M1 = minor

M1 = dominant

M3 = not reportable*
No allelic/locus dropout

5
Major (M1) 280 ng + Minor 

(M2) 57 ng + Minor (M3) 9 ng

[M1] 31 : [M2] 6.3 : [M3]1
M1 + M2 + M3

M1 = major

M2 = minor

M3 = not reportable*

No allelic/locus dropout

6
Major (M1) 280 ng + Minor 

(M2) 57 ng + Minor (M3) 25 ng

[M1] 11 : [M2] 2.3 : [M3]1

M1 + M2 + M3

M3 = major

M1 = major

M2 = not reportable*

M3 = not reportable*

No allelic/locus dropout

*Not reportable = insufficient allelic information for conclusive interpretation
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