IIIFMT 4(2) 2006

EFFECT OF DIFFERENT PRESERVATIVES ON THE HUMAN SOFT TISSUES STORED AT
DIFFERENT TEMPERATURES AND INTERVALS OF TIME FOR THE ISOLATION OF DNA
FOR DNA FINGERPRINTING

Anupuma Raina, Bhuvnesh K.Yadav, S Lalwani & TD Dogra

DNA Fingerprinting Laboratory, Deptt. of Forensic Medicine, All India Institute of Medical Sciences,
New Delhi, India

ABSTRACT:

The major problem faced by the forensic laboratories is to get the samples in proper conditions. Most of the
biological samples brought for DNA analysis are either partially degraded or completely degraded and many a
times it is not possible to extract DNA from them. It necessitates the optimization of the temperature
conditions and preservatives for the storage of the biological samples (soft tissues). Our study concluded that
-80°C temperature and normal saline as preservative is the best combination for the storage of the forensic
samples till processed further. Since —80°C facility is not available in all the labs, the samples stored in normal
saline at lower temperature (4°C) is found to be the feasible condition for long storage. Formalin fixation of the
samples for long storage is not desirable for the isolation of DNA because first it has to be deformalized and
also it hampers the PCR activity.
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INTRODUCTION

Rapid technological changes have allowed highly discriminating DNA profiling to be accomplished using trace
samples found at crime scenes (1). These laboratory methods include techniques for DNA amplification,
fragment separation and direct sequencing.

Besides fresh samples, evidences from the scene of crime are forwarded in form of dried or preserved in
different preservatives and sometimes associated with contaminants (2). Raina & Dogra have discussed the
procedure for collection and preservation of biological samples for DNA analysis (3). Postmortem degradation
of DNA is a complex phenomenon, begning with autolysis and followed by aerobic and bacterial distruction of
the cells (4). Physical and chemical degradation can distroy most of the DNA contained in the ancient remains
(5). The high risk of contamination is due to the fact that DNA is highly degraded and only minute amounts are
preserved. Left DNA is in poor condition, damaged and broken in small pieces causing difficulty in analysis
(6). The high risk of contamination is due to the fact that ancient DNA is highly degraded and only minute
amounts are preserved, while the PCR technique is extremely sensitive and can easily pick up tiny amounts
of contaminant DNA (7). Contamination controls and detection therefore becomes extremely important in
ancient DNA studies (8). It has been shown that the yield of DNA varies when seminal stain is stored on
different textures of cloths (9).

DNA is susceptible to degradation by hydrolytic and oxidative endonuclease (10). By the time the samples
reach to the DNA labs, samples are either degraded or decomposed completely. So one has to optimize the
conditions at which the samples are received in the best form. But not any one condition is responsible for the
degradation of DNA. It depends upon the condition of tissues, durations and temperature of storage and
preservative used (11). Samples are mostly preserved by a large number of chemicals. Storage time, solution,
type of tissues and storage temperature may affect the quantity and quality of the DNA. This work was carried
out with the objectives to study best preservatives and effect of preservatives on DNA and to study effect of
temperature, duration on the DNA.

MATERIAL AND METHODOLOGY:



Soft tissues (brain, kidney and heart) were collected from the unclaimed dead bodies from the mortuary, deptt.
of Forensic Medicine and Toxicology AIIMS with prior permission of concern authority. The samples were cut
into small pieces, weighed and stored in sterile containers having different preservatives (i.e. formalin, normal
saline and tap water). These were stored at different temperature i.e. —80°C, -20°C, 4°C, room temperature
and environmental conditions for different durations (i.e.1day, 2 days and so on uptoll weeks). The samples
were observed for their physical conditions and then processed for the DNA isolation (12). The quantification
of DNA was done using Agarose gel electrophoresis and spectroscopy.

RESULTS

In this study, -80°C was observed the best storage condition temperature for the analysis of DNA. It was
found that samples stored at -80°C yielded the best DNA both qualitatively and quantitatively (Fig.4). 120ng of
DNA was isolated from the sample stored at —80°C for one day and 70ng of DNA after 11 weeks as compared
to the samples which were stored at 4°C (64ng, 2ng) or environmental conditions (30ng).

Normal saline was found to be the best preservative amongst formalin and tap water. The best results was
observed using Normal saline even after 11 weeks in both brain and kidney samples (Fig.2 & 2b). Samples
preserved in tap water showed the fastest degradation of the tissue (Fig 3 & 3b).

The samples stored in formalin although were least degraded (Fig. 5-8) but the yield of DNA was minimum
(Fig 4, 1 & 1b). The reason may be that Formalin affects the quality of the DNA as it binds to the proteins.

In this study it was observed although the tissues stored in formaline become hard but do not degrade even
stored for 11 wks at any temperature. However, Normal saline preservative shows degradation at RT and
enviornmental condition even for short durations whereas at 40C the tissues were observed partially
degraded after 5 weeks and the conditon of the sample was almost same even at 11th week. Tissues stored
in tap water were observed as degraded after 2nd week but started developing maggot formation after 10
weeks at RT and in 5th week at enviornmental conditions. The condition of the tissues stored at -80°C in
formailine, normal saline and tap water were almost after 11th week as was on the first day of storage (Fig. 5-
8).

Isolation of DNA is inversely proportional to the duration of storage. But compared to the tissue type, storage
solution and temperature, the duration of storage has minor effect on the DNA. On the basis of experimental
observations and the gel results, it is concluded that — 80°C temperature and normal saline is the best
combination for the long-term storage.

DISCUSSION

All the results of our 11 weeks study show that sample stored at -80°C in normal saline gave the best results.
It is due to the fact that at —80°C degradation of sample is almost stopped and the samples remain as such.
But as facility is not available in all the laboratories, therefore, it is not a feasible condition. The lower
temperature i.e. at least is required with normal saline. 4°C also minimizes the rate of degradation but it is not
for long-term storage. At the room temperature the samples are at their worst condition because at room
temperature there is the fastest degradation the tissue. Even maggot formation occurs in the samples stored
at environmental conditions. Earlier a study was conducted on the evaluation of DNA from blood samples
stored at same temperature but for different duration of time. This study reveals that low temperature i.e. —=70°
C is the best storage condition but 4°C is most feasible condition for storage of samples (13).

Normal saline gives the isotonic condition to the samples, hence is the best preservative (Fig.4) whereas
Formalin minimizes the tissue degradation to almost zero as it binds to the tissue proteins. Therefore, it is
difficult to remove the protein and DNA isolated is usually contaminated with protein. Samples stored in
formalin did not show maggot formation at any condition. Tap water is the worst preservative, as in almost all
samples stored in tap water there was maggot formation.

Compared to the storage solutions and conditions of the storage, duration of the storage has minor affect on
the degradation of the samples over the time course of the tissue study. As we can store samples at-80°C for
indefinite time but in environmental conditions samples degrade in short durations i.e 1-2 weeks (Fig.4).
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Fig.1- Brain in Formalin
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Fig.1(b) Kidney Preserved in Formalin
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Fig. 2 Brain Tissue in Normal Saline
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Fig. 2(b) Kidney in Normal Saline
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Fig.3 Brain Tissue in Tap Water
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Fig.3{b) Kidney Tissue Preserved in Tap Water
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Fig. 5 Decomposition in Tissues stored at 200C
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Fig. 6 Decompositon in tissues stored at 4oC
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Fig. 7 Decomposion in tissues stored at Room
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