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Gill P et al, Forensic Sci Int Genet 2010

DNA testing is 

one -dimensional



VDNA persistence

ÅDNA from air dried

body fluids retains

sufficient quantity and

quality to generate full

STR profiles for several

years, even decades

(storage at room

temperature of air

dried samples is

standard for

databasing purposes)

Åshorter but prolonged

persistence can be

observed for DNA

deposited by simply

touching objects



Guidelines for long -term storage of biological samples

Å soft tissues: frozen ; in exceptional conditions when

freezing facilities are not available or freezer space is

limited (mass disasters) room temperature in

preservative solutions (alcoholic solutions, EDTA,

DMSO) or in solid salt! (Whatherson et al . Forensic Sci Int Genet 2018)

Adapted from National Institute of Justice: The Biological Evidence Preservation Handbook: Best

Practices for Evidence Handlers 2013

15-25ÁC 

<60% humidity

During the drying 

period samples 

should be stored 

in paper 

(transpiring) 

envelopes or 

begs to prevent 

the formation of 

moisture (such 

as in plastic 

bags) that favors 

the proliferation 

of 

microorganisms 

and consequent 

DNA degradation



VDNA persistence

ÅIf DNA loss through degradation in

forensic samples were strictly time

dependent it could be possible (provided

we have a reliable idea of the starting

DNA content of a stain, depending on

body fluid, volume, etc é) it could be

possible to infer deposition time

ÅIn addition to time, the persistence of

any biological material depends on a

range of DNA-degrading environmental

factors, including : temperature, exposure

to UV, rain, wind, humidity and presence

of micro -organisms .

DNA degradation derives from :

- endogenous nucleases freed

after cell death

- microbial nucleases (growth

favoured by humidity and

nutrients , like cadaver tissues)

- nonenzymatic hydrolysis (low

pH, high temperature)

- nonenzymatic oxidation

(radiations )

V As a consequence it is almost impossible to infer DNA deposition

time from DNA yield or quality of STRprofiles



Raymond et al Forensic Sci Int Genet 2009

inside, protected from

sun/rain ; controlled

temperature

outside, protected from

sun/rain ; environmental

temperature

outside, exposed to

sun/rain ; environmental

temperature

a) Cigarette butt smoked 5 years before testing, stored as 

b) Cigarette butt smoked 1 day before testing, stored as

a)

b)

Raymond et al. Forensic Sci Int Genet 2009

3 µl spots of buffy coat stored:



A prostitute was strangled in her 

apartment

In a bucket in the apartment two 

condoms and several pieces of 

kitchen paper the clients used to 

clean themselves are found.

DNA profiles of 6 different men 

are identified

The DNA profile on one of the 

pieces of paper matches that of 

a men who had killed 5 women 

20 years before and who had 

been recently released from jail. 

But how to prove he was the 

actual killer among the 6 clients?

Tear lines in the roll of paper not alligned with decoration

Unlessé
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VBackground DNA

ÅThe DNA present on the surface prior to the deposit of interest being

placed on the surface during the action of interest

Åmost surfaces and items, unless new or cleaned, will have some DNA

on them that has been acquired from previous use, especially so for

personal items and shared items used regularly

ÅIf items possessing background DNA are then used by others mixtures

can be expected

Åin some situations it may be useful to collect a sample from an area

immediately adjacent to the area targeted on an evidentiary sample,

thus revealing a profile that is possibly very similar to the background

component of the target evidentiary sample (substrate controls)

V Implications in fingernail DNA analysis

Å The presence of offenderõsDNA under the victimõsfingernails (and

viceversa ) could be assumed as proof of physical altercation

Å Studies show that (happily) co -habiting persons carry under their

fingernails the DNA of cohabitating individuals in 14-37% od samples


