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The resolution of pressing issues in forensic science, medicine, and other scientific research requires the develop-
ment of methods for long-term storage of DNA samples. This issue is becoming increasingly important against the
backdrop of advancements in cutting-edge technologies that enable the efficient preservation of genetic information
and its application in various fields.

The aim of this study was to explore new, more effective methods for obtaining and storing DNA samples from
human touch DNA traces.

Control human DNA from the "GlobalFiler™" test kit (USA) at a final concentration of 0.5 ng/ul was used as the
DNA matrix. Genetic material was collected from sweat and grease secretions on fingertip ridges. DNA swabs from
human fingerprint residues were stored at various temperatures ranging from 20°C to -196°C for 30 days.

The results demonstrated that storage at room temperature (20°C) caused significant DNA degradation. Lower-
ing the storage temperature increased DNA integrity preservation after thawing. The use of a modified buffer (10
mM Tris (hydroxymethyl) aminomethane, 0.5% v/v Tween 20, 50 mM KCl, 0.1 mM EDTA (ethylenediaminetetraacetic
acid), 5% glycerol, 0.1% NaN3 (sodium azide), sterile deionized water) during DNA extraction proved more effective

compared to deionized water, reducing DNA loss even at room temperature.
The conducted research underscores the need to improve DNA preservation methods in forensic and research
practices and highlights the effectiveness of cryopreservation in extending the shelf life of DNA samples

Key words: DNA, long-term storage, cryopreservation, forensic analysis.

Connection of the publication with planned re-
search works.

The work was carried out as part of the research
project with the project code 11.8.5-2022/3 “Develop-
ment of Methodological Recommendations for Con-
ducting Forensic Molecular-Genetic Examination Using
Cryopreservation of Human Biological Material”.

Introduction.

Long-term storage of DNA samples has significant
scientific, medical, and legal relevance. This issue is be-
coming increasingly important in the context of the de-
velopment of new technologies that enable the effective
preservation of genetic information and its application
across various fields.

In forensics, DNA samples obtained from crime
scenes are crucial for identifying individuals and estab-
lishing facts related to criminal activities. Preserving such
samples not only allows for confirming or disproving the
guilt of suspects but also enables the review of previous-
ly made court decisions in cases where new technologies
provide more accurate and detailed analysis results. The
ability to reanalyze DNA samples is especially important
as new genetic research methods emerge or when ver-
ifying the potential for errors in criminal investigations.

In a medical context, the storage of DNA is critical-
ly important for studying genetic diseases, particularly
those where heredity or specific genetic variants may
manifest only after a certain period. Genetic research
can help identify predispositions to various diseases,
enabling timely prevention or the development of new
treatment methods [1, 2].

The role of DNA preservation is also essential in sci-
entific research on evolution and biodiversity. Genetic
samples from different species allow for comparative
genome analysis, which facilitates the reconstruction of

evolutionary processes and the understanding of genet-
ic relationships between species.

With the advancement of modern preservation
methods, such as cryopreservation, the long-term stor-
age of DNA has become technically feasible, opening
new horizons for future scientific research [3]. More-
over, the continuous improvement of preservation tech-
niques allows not only for the storage of DNA itself but
also of other biological materials, which is valuable for
a wide range of scientific disciplines, from genomics to
ecology [4, 5].

Thus, the long-term storage of DNA samples is a vital
component in the progress of modern science and med-
icine, creating new opportunities for research, diagnosis,
treatment, and justice.

The aim of the study.

To develop an optimal method for obtaining and stor-
ing DNA samples with a high concentration over time.

Object and research methods.

As the DNA matrix, control human DNA from the
«GlobalFiler™» test kit (USA) was used at a final con-
centration of 0.5 ng/uL. DNA preparations (20 pL each)
were applied to an intact plastic surface and dried for
two days at 22°C in a closed PCR box without UV illu-
mination. Washes were performed using sterile cotton
fabric moistened with 20 pL of deionized water, and the
washes were stored under the same conditions. After
the storage period, 20 uL of deionized water was applied
to the fabric.

For genetic material, sweat and sebaceous secre-
tions from the fingertips of 10 individuals (5 men and
5 women) aged 18 to 48 years were used. The study
was conducted in accordance with the principles of the
Helsinki Declaration on the Protection of Human Rights,
the Council of Europe Convention on Human Rights and
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Biomedicine, and the provisions of the relevant laws of
Ukraine. Written informed consent was obtained from
all individuals who participated in the study. Prior to
the study, the participants’ hands were not exposed to
water or cleaning agents for 1-2 hours. The fingerprint
material from both hands was applied to a pre-sterilized
and DNA-free smooth surface by pressing and rolling the
fingertips with moderate force for 5 seconds. The con-
tact area for each finger was 6 cm?. Biological material
was collected 20-30 minutes after the fingerprints were
applied by washing with sterile cotton fabric (0.5x0.5
cm), soaked in buffer solution or deionized water. Each
fingerprint wash collected on the cotton fabric was
placed in a separate 1.5 mL Eppendorf tube. The tubes
were centrifuged at 14,000-15,000 rpm for 5 minutes.
The filtrate from the washes in the 1.5 mL Eppendorf
tubes was incubated in a thermoshaker at 70°C for 15
minutes. After incubation, the samples were mixed at
low speed and briefly centrifuged. Filtrate incubation
was performed under three conditions: at room tem-
perature for 30 minutes (control samples), at 70°C for 30
minutes, and at 99°C for 8 minutes. After incubation, the
samples were vortexed at low speed for 5 seconds and
briefly centrifuged.

DNA washes were performed using either deionized
water or a modified buffer solution with the following
composition: 10 mM Tris (hydroxymethyl) aminometh-
ane, 0.5% (v/v) Tween 20, 50 mM KCl, 0.1 mM EDTA
(ethylene-diamine-N,N,N’,N’-tetraacetate), 5% glycerol,
0.1% NaN3 (sodium azide), and sterile deionized water.

To obtain storage data, groups were formed as fol-
lows: washes labeled as «0 days» (not subjected to
storage) and washes stored for 5, 7, and 30 days at an
ultra-low temperature of —=196°C. Cryopreservation was
performed in 1.5 mL Eppendorf tubes by directly im-
mersing 25 uL samples in liquid nitrogen. Negative stor-
age controls were samples stored at room temperature
(20°C) for the same periods. Five replicates were pre-
pared for each storage condition.

Statistical analysis was performed using one-way
analysis of variance (ANOVA).

Research results and their discussion.

Fingerprints are among the most informative and
commonly encountered evidence at crime scenes.
Today, alongside dactyloscopic visualization methods,
molecular genetic analysis is one of the most reliable ap-
proaches for examining biological traces,

5-7 days, the DNA concentration in washes performed
with deionized water and stored at room temperature
decreases on average by 18-23 times. For washes stored
for 30 days, the DNA concentration decreases by approx-
imately 170 times (figure 1).

There is a statistically significant difference in DNA
concentrations between the washes stored for 5, 7, and
30 days at room temperature and those stored under
ultra-low temperatures (-196°C). Notably, after thawing
cryopreserved samples, the mean values for the groups
“0 days,” “5 days,” “7 days,” and “30 days” indicate that
DNA concentration in washes stored under ultra-low
temperatures remains unchanged over 5-30 days.

The conducted study confirms the hypothesis of sig-
nificantly reduced DNA degradation in washes stored at
low temperatures, even in the absence of DNA-stabiliz-
ing agents.

The search for optimal DNA extraction methods is a
critical aspect of genetic research, as it determines the
accuracy, efficiency, and reliability of subsequent anal-
yses. A comparison was made between the number of
identified alleles at the studied loci obtained using wash-
es with deionized water and those using the proposed
buffer with 5% glycerol.

The results show that the use of the buffer allows
the identification of 52.8% of alleles, representing the
presence of all allele states at the studied loci (figure 2).
In contrast, washes with deionized water demonstrat-
ed the absence of a high-quality amplification product
(allele dropout) at the studied loci, with only 14.1% of
alleles identified.

During the genotyping of sweat and sebaceous
washes, which is the most challenging identification task
due to the extremely low amount of genetic material
contained in it, washes performed using the proposed
buffer allowed the identification of alleles at the studied
loci an average of 4 times more frequently compared to
washes performed with deionized water.

Given that the proposed buffer allows for high-
er-quality DNA material extraction, comparative studies
on sample preservation were conducted depending on
the method of wash collection. It was shown that when
samples obtained using deionized water were stored at
20°C, DNA concentration decreased by 7.5 times after
7 days, and by more than 18.5 times after 30 days (fig-
ure 3). In washes performed with the proposed buffer

including human sweat and sebaceous
traces (SSTs). The choice of detection
and collection methods for SSTs, as well
as their transportation and storage dura-
tion prior to molecular genetic studies,
plays a crucial role. In forensic practice,
when working with SST washes collect-
ed at the crime scene using deionized
water, obtaining a complete genetic pro-
file of the individual who left the traces
poses significant challenges [6]. At this
stage of the study, the objective was to 0.0
investigate the potential degradation of 2
DNA in washes performed with deion-
ized water during storage over time.

It was found that the mean values
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Figure 1 — DNA concentration in samples obtained using deionized water after storage
for 5, 7, and 30 days at temperatures of 20°C and -196°C.
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The most important component for
preserving the biomaterial in its native
state at low temperatures during stor-
age is the 5% glycerol, which has a prov-
en protective function on cell structures
during freezing. One of the constant
components of buffer compositions
is 0.01-0.4% NaN3, which provides a
strong antimicrobial and antifungal ef-
fect without inhibiting PCR.

The proposed buffer also includes

control Modified buffer solution

Deionized water

0.01-0.5 mM EDTA (ethylene diamine
tetraacetate). In animal tissues, iron

Figure 2 — DNA profile values calculated from the results of typing human sweat and
sebaceous samples collected using washes with deionized water or a buffer with 5%
glycerol, compared to the control — complete (100%) typing of the samples.

ions (Fe2+ and Fe3+) are present in large
quantities as part of hemoglobin and are
released during its denaturation. The
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binding constant of EDTA to iron ions is
=107-4 M7-1 (Fe2+) and =107-24 MA-1
(Fe3+) [7]. Therefore, the presence of
EDTA in the buffer eliminates the inhib-
itory effect of iron ions on PCR. At the
same time, low concentrations of EDTA
in the buffer do not inhibit PCR, thus not
hindering «direct» PCR.

A slightly alkaline environment is
optimal for DNA sample storage. There-
fore, to create the buffer capacity, main-
tain a slightly alkaline pH, and stabilize
DNA molecules, a Tris solution (1-40 mM
Tris) is used.

The use of the modified buffer for
DNA sample storage for 5, 7, and 30

30

Figure 3 — DNA concentration in samples obtained using deionized water and modified

buffer, after storage for 5, 7, and 30 days at 20°C.
Notes: m — deionized water, m — buffer with 5% glycerol.

mixture, the concentration of active DNA template de-
creased by 3.2 times after 7 days, and by 7.9 times after
one month compared to the control group (0 days of
storage). It should be noted that after 30 days, the buffer
containing 5% glycerol continued to exert a stabilizing ef-
fect on the DNA, unlike deionized water.

Thus, the storage of swabs made using the proposed
buffer solution — 5% glycerol buffer — for 30 days at room
temperature (20°C) is equivalent to the storage of swabs
made with deionized water for one week.

The obtained results can be explained by the pres-
ence of the chaotropic agent Tween 20 in the proposed
buffer, which, during the swabbing process, causes dis-
ruption of cellular structures in the sample and filtrate,
facilitating the access of DNA polymerase (Taq) and
primers to the DNA matrix. Thanks to the stabilizers for
PCR (Tween 20, KCl, glycerol) included in the buffer, the
half-life of Tag DNA polymerase at 95°C during the DNA
denaturation step is extended.

Table — DNA concentration in samples obtained
using the modified liquid medium, depending
on the storage time and temperature

days at different temperatures showed
(table) that at 20°C, the DNA concen-
tration in the swabs decreased by 1.7
times on day 5, 3.2 times on day 7, and
7.9 times on day 30. When the storage temperature was
reduced to 4°C, the DNA concentration also significantly
decreased starting from day 5, with a 4.2-fold decrease
by day 30.

Storing samples with the modified buffer at neg-
ative temperatures significantly improved DNA pres-
ervation over the entire storage period compared to
swabs collected using deionized water. At -20°C, the
DNA concentration significantly decreased after 7 days
of storage, and by day 30, the measured concentration
had decreased only 1.75 times. At liquid nitrogen tem-
peratures, the DNA concentration in the samples did
not show any significant decrease throughout the entire
storage period.

The results obtained showed that the use of the
modified liquid medium for DNA matrix storage, instead
of regular deionized water, provides better preservation
over 30 days.

The conducted study confirms the assumption
of significantly reduced potential DNA degradation
in samples treated with the modified medium and
stored at low temperatures, even in the absence of

5 DNA stabilizing factors. This is particularly import-
DNA concentration, % : . . .
T,°C ant for samples of fingerprint residues, which con-
EgNE] LEEE LD JLET 30days | t5in small amounts of genetic material.

20 100+0,028 | 96,25+0,08 | 59,17+0,12 | 31,08+0,12 | 12,54+0,14 Conclusions.

4 - 93,82+0,10 | 75,09+0,14 | 39,70+0,11 | 23,97+0,08 It was shown that when storing human ﬁnger-
-20 - 98,87+0,02 | 96,0740,10 | 93,26£0,07 | 57,1120,11 | print residue samples (PJR) at room temperature, a
-196 - 99,98+0,01 | 99,62+0,02 | 97,94+0,06 | 94,19%0,02 | sharp decrease in DNA concentration is observed,
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especially after 30 days (by 170 times). In contrast, when
stored under ultra-low temperatures (-196°C), the DNA
concentration remains practically unchanged.

It was found that, compared to deionized water, the
modified buffer with glycerol (5%) and other stabilizing
additives contributes to higher DNA concentration in
samples after storage. Specifically, the use of the buf-
fer reduces DNA degradation even at room tempera-
ture, which is particularly important when working with
low-concentration biological traces.

The studies conducted showed that storage of sam-
ples at ultra-low temperatures significantly increases
DNA stability. At the temperature of liquid nitrogen
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(-196°C), no DNA degradation was observed, even after
long-term storage for 30 days.

Prospects for further research.

Future research should focus on optimizing DNA
preservation buffers and exploring alternative storage
methods, such as portable cryopreservation, to improve
DNA integrity in diverse conditions. Additionally, studies
on the long-term effects of ultra-low temperature stor-
age and the impact of environmental factors on DNA
degradation could further enhance preservation tech-
niques for forensic, medical, and scientific applications.

YOOCKOHANEHHA METOAIB 36EPEXXEHHA AHK A1 3ACTOCYBAHHA
B CYAOBIN EKCNEPTU3I | HAYKOBIA NPAKTUL
'HauioHanbHWiT HAyKoBUIA LEeHTp «IHCTUTYT cyaoBuX ekcnepTus im. 3aca. npod. M.C. Bokapiyca»
(m. XapkiB, YKpaiHa)
2lHcTUTYT Npobnem Kpiobionorii i Kpiomeguumuu HAH Ykpaiium (m. Xapkis, YKpaiHa)

nadiiachernobai@gmail.com

BupiweHHA Ha2anbHUX MUMAHbL KPUMIHAAICMUKU, MeOUUUHU ma iHWUX HAyKosux 00Ci0xceHb rnompebye
po3pobKu memoodie 0oseocmpokosozo 3bepicaHHA [AHK 3paskis. Lle numaHHA cmae ece binbw 8aMIUBUM HaA
mni po3eumKy HO8IMHIixX mexHosoeill, w0 003807780Mb eheKMuUBHO 3bepicamu eeHemu4Hy iHGopmauito ma

suKopucmosysamu ii 8 piaHuUx cgpepax.

Memoto daHoi pobomu 6ys nowyk Hosux, binbw egekmusHuUX criocobie ompumaHHA ma 36epicaHHA AHK

3pa3Kie MOMOXCUPOBUX Cidie 0OUHU.

Ak [AHK-mampuyro sukopucmosyeanu KoHmponsHy AHK awduHu 3 mecm-Habopy «GlobalFiler™» (CLUA) y

KiHyesili kKoHueHmpauii 0,5 He/MKn. B akocmi 2eHemu4yHo20 mamepiasy 00Caidxcysanu Momoxuposi udineHHs
nodywe4ok nansuyis. TamnoHu AHK i3 3anuwkie 8i0bumekie nassuyie Nt0OUHU 36epi2aanuca npu piaHUX memnepamypax
8 diana3oHi 8id 20°C 0o -196°C npomszom 30 OHis.

Pe3ynbmamu 00cnidxceHHs NoKa3au, wo 3bepieaHHA npu KimHamtil memnepamypi (20°C) 8UKAUKANA 3HAYHY
Odezpadauito AHK. 3HuxceHHA memnepamypu 36epicaHHA cnpusno 36inbweHHo 36epexceHocmi  uinicHicmocmi
JIHK nicns eidiepisaHHA. BukopucmaHHA modugikosaHo2o bygepa (10 mM Tpic (2idpokcumemun) amiHomeman,
0,5% 06. TeiH 20, 50 mM KCI, 0,1 mM EATA (emuneHdiamiH-N,N,N’,N’-mempaauemam), 5% eniuepuH, 0,1% NaN3
(a3ud Hampito), cmepunbHa OeioHizoeaHa 800a) npu sudineHHi AHK 6yno binbw egekmueHUM, MOPIBHAHO 3

deioHizos8aHoO 80000, Mma 3meHwysasno empamy AHK Hasime 3a KiMHamHoi memnepamypu.
lMposedeHi docnioreHHs nioKkpecatoroms HeobxioHicmes YyOOCKOHAs1eHHA Memodie 36epexceHHA [HK y cydoso-
MeOuYHiIll ma 0ocniOHUYbKIl Npakmuyi ma epeKmusHiCmo BUKOPUCMAHHA KPiOKOHCepsy8aHHA 011 306inbWeHHA

mepmiHie 36epexceHocmi JHK 3paskis.

Knrouoei cnoea: [IHK, doszompusane 36epieaHHA, KpioKOHCepsy8aHHs, cy008ad eKcriepmusa.

38’A30K nNy6iKauii 3 nnaHOBMMU HAyKOBO-AOCAIA-
HUMUK poboTamu.

PoboTa BMKOHaHa B pamKax HayKoBO-40C/iaHOi pobo-
™ 3 wndpom npoekTy 11.8.5-2022/3 «Po3pobka meToamny-
HUX peKOMeHAALLIM LLoAO NPOBELAEHHA CYA0BO-MeANYHOT
MONEKYNAPHO-TeHETUYHOI eKCNepTU3N 3 BUKOPUCTAHHAM
KpiOKOHCepBYBaHHA BionoriYyHOro matepiany H0AUHUY.

Beryn.

36epiraHHa JHK 3paskiB npoTarom TpMBaNoOro vacy
Ma€ 3HaYHy HayKOBY, MeANYHY Ta NPaBOBY aKTya IbHICTb.
Lle nuTaHHA cTae Bce Ginblu BaXK/IMBMM Ha T/li PO3BUTKY
HOBITHIX TEXHONOrIN, WO [03BONAIOTbL ePEKTUBHO 36epi-
raTv reHeTU4YHy iHbopMaL,ito Ta BUKOPUCTOBYBATH ii B pi3-
HUX chepax.

Y KpumiHanictmui 3paskn OHK, oTpumaHi Ha micui
3/104MHY, MatoTb BUpiLLasibHE 3HAYEHHA ANA ineHTUdIKa-
Lii ocib i BcTaHOBNEHHA (aKTiB, NOB’A3aHMX 3i 3/104MHOM.

36eperkeHHA TaKMX 3pasKiB [03BONSE He AnLe NiaTBep-
AnTn abo cnpocToBYBATW BWMHY MiJO3PHOBAHUX, @ N Me-
pernagaTv paHiwe yxsBaneHi cyaosi pilleHHA y BUNaAKax,
KOJ/IM HOBi TEXHO/OTii A03BOIAOTL OTPUMATU BiNblL TOYHI
Ta AeTabHi pe3ynbTaTv aHanisis. Baxkansolo € mMoxnu-
BiCTb BMKOpMCTaHHA 3pa3kis JHK gna nosTopHOro aHa-
N3y 3a YyMOBM PO3BUTKY HOBMX METOAIB FeHEeTUYHOro
[oCnigKeHH:A, abo nepeBipKM HAABHOCTI NOMU/IOK Y KpU-
MiHaNbHUX CnpaBax.

Y meanyHOMY KOHTeKcTi 36epiraHHa [HK € KputuuHo
Ba)K/IMBMM O/19 BUBYEHHA reHEeTUYHUX 3aXBOPHOBAHb, A€
CMaZKoBiCTb ab0 NeBHi reHETUYHI BapiaHTM MOXKYTb Npo-
ABNATUCA INLLE Yepe3 NEBHUIM MPOMIXKOK Yacy. [eHeTUYHiI
OOCNIAXKEHHA MOXKYTb JONOMOITH ifeHTUdIKYBaTU CXUNb-
HIiCTb A0 Pi3HMX 3aXBOPIOBaHb, IO A03BOJIAE NPOBOAUTH
CBOEYACHY Npodinaktmky abo po3pobnatv HOBi meToam
nikyBaHHA [1, 2].
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TaKo BaXKAMBOIO € posb 36eperkeHHs JHK B KoHTek-
CTi HayKOBMX AOCAiAXeEHb Y ranysi eBositouii Ta biopisHo-
MaHITTA. [eHeTUYHI 3pa3Ku 3 Pi3HUX BUAiB OpraHiamiB 03-
BO/IAKOTb 34iMCHIOBATU NOPIBHANbHMIA aHani3 reHoMIB, WO
A€ 3MOry BiATBOPIOBATM €BO/OLIHI NnpoLecyu Ta 3’'Acy-
BATW reHEeTUYHI 3B’A3KM MiXK BUAAMMU.

3 PO3BUTKOM Cy4aCHWX MeTofiB 36epiraHHA, TakMX AK
Kpio3bepiraHHs, 36epiraHHa [JHK Ha TpuBanuin nepiog
CTa/Io TEXHIYHO MOKINBUM, LLLO BiAKPUBAE HOBI TOPU3OH-
TW ONA MalbyTHIX HayKoBUX gocigykeHb [3]. Kpim Toro,
nocTiiHe BAOCKOHANEHHs METOAiB 36epeseHHA [03BO-
nsae 36epiratm He anwe camy OHK, a 1 iHwi GionoriyHi
maTepianu, Lo MA€E 3HaYeHHA ANA LUMPOKOTO CNeKTpa Ha-
YKOBWX HanpsiMKiB, Big, reHOMiKu Ao ekonorii [4, 5].

TakuM 4YmHom, 36epiraHHa JHK 3pas3kiB Ha AoBrui
TEPMIH € BaX/IMBUM KOMMOHEHTOM PO3BUTKY Cy4acHOi
HayKu Ta MeAULMHU, BiAKPUBAKOUYN HOBI MOX/IMBOCTI A/1A
[OCNiAXKeHb, [iarHOCTUKM, IKyBaHHA Ta NpaBocya .

MeTta gocnipyKeHHs.

Po3po6bka onTmasibHoro cnocoby oTpMmaHHSA Ta 36e-
perkeHHA OHK 3pa3KiB 3 BUCOKMM pPiBHEM KOHLEHTpaLLi
NPOTArOM yacy.

O6’€eKT | meToAMN JOCNIAMKEHHS.

Ak OHK-maTtpuuto BUKOPUCTOBYBAsIM  KOHTPOJIbHY
OHK ntoamHm 3 Tect-Habopy «GlobalFiler™» (CLUA) y KiH-
LeBil KoHueHTpauii 0,5 Hr/mkn. HaHocuam no 20 mKn
npenapatis AHK Ha iHTaKTHy N1aCTUKOBY NOBEPXHIO i Cy-
LWMAK NpoTarom ABox 4i6 3a 22°C y 3akputomy MJIP-60Kci
6e3 BK/IoYeHHs YOI. MpoBoanam 3m1BM 3a AONMOMOTOH0
CTepPW/IbHOT 6aBOBHAHOI TKAHMHM, 3Mo4YeHOoi B 20 MKA Aei-
OHi30BaHOi BoAW, i 36epirann BUKOHaHi 3MMBUM B 3a3Have-
HUX BULLE yMOBaXx. [icns 3akiHYeHHs TepMiHy 36epiraHHA
Ha TKaHMHY HaHoCcMAM No 20 MKA AeioHI30BaHOI BoAM.

AK reHeTUYHUI MaTepian BUKOPUCTOBYBAIM MOTOMKMU-
poBi BUAiNeHHA noayLledok nanbuis 10 ocib (5 yonosikis
i 5 »KiHOK) Bikom Big 18 fo0 48 pokis. JocnigKeHHs npo-
BOAMNOCA BigNoBiAHO A0 MpuHUMNIB lenbCiHCbKOi ae-
Knapauii npo 3axuct npas ntoanHun, KoHeeHuii Pagn €s-
ponu Npo npasa NoANHU Ta BiomeanLMHY Ta NONOKEHb
Bi4NOBIAHNX 3aKOHIB YKpaiHW. Big ycix ocib, aki 6panu
y4acTb Y JocCniaxKeHHi, 6yao oTprmaHo nucbmoBsy iHop-
MOBaHy 3rogy. MNepepn npoBefeHHAM AOCAIAKEHHA PYKU
BMNPObOBYBAaHMX He NiALABaIMCA KOHTAKTY 3 BOAOK Ta
oumLEeHHto 3a 1-2 roanHn. HaHeceHHA NOTOXKMPOBOI pe-
YOBMHM MOAYLIEYOK NanbliB 060X PyK Ha 3a3panerigb
CTEPW/IbHY Ta OYULLEHY Bif, MOXNBOI HAABHOCTI CTOPOH-
Hboi OHK rnageHbKy MOBEPXHIO 34iMCHIOBAMM LIIAXOM
iXHbOro OAHOPA30BOr0 KOHTAKTY 3 MOMIPHOI CU/IOKD Ha-
TUCKaHHA Ta MNPOKOYYBaHHAM NpoTaArom 5 cekyHa. Mone
KOHTaKTY OJ/1A KOXHOro NasbLA CTaHOBMAO 6 cMm2. Buny-
YeHHs bionoriyHoro matepiany nposoguan yepes 20-30
XBUAWH MiCNA HaHeCeHHA BiAOWTKIB WAAXOM 3MMBIB Ha
cTepuibHy 6aBOBHAHY TKaHMHY, po3mipom 0,5x0,5 cm,
npocoyeHy 6ydepom abo aeioHizoBaHo Bogoto. KoxkeH
3MMB Ha 6aBOBHAHIM TKAHWHI, OTPMMaHWUI Big OAHOrO
BigOUTKa nanbugd, Nomilanm B okpemy 1,5 ma npobipKy
Tuny EnneHgopd. LieHTpudyrysanu npobipkm 3a 14000-
15000 06/xB npoTArom 5 XBUAWH. PinbTPaT BUKOHAHWUX
3MMBIB, WO 3HaxoAnTbeA B 1,5 ma npobipkax Tmny Ennex-
nopd, iHKybyBanv B TepmoLueikepi 3a TemnepaTtypu 70°C
npotarom 15 xsuauH. Micna npoeaeHoi iHKybaUii 3pasku
nepemillyBann Ha HU3bKMUX 06epTax i KOPOTKO LLeHTpU-
¢dyrysanu. NMposogunn iHKybaujto dinbTpaTiB y TPbOX pe-
KMMaXx: 33 KIMHaTHOI TemnepaTypu BNpogosK 30 XBUAUH
(KOHTpONbHI 3pa3ku), 3a 70°C BnpogoBK 30 XBUAKH i 3a

99°C BnpoaoBXK 8 xBWUAMH. [icna npoBeaeHHs iHKybauji
3pasKuM nepemillyBain Ha BOPTEKCI 33 HM3bKMX 06epTiB 5
CEeKyHA, NOTiIM KOPOTKO LeHTpudyrysanu.

3mueum AHK maTtepiany pobuavcs 3a gonomoroto aei-
OHi30BaHOi BOoAM ab0 3 BUKOPUCTAHHAM MOoaMdiKoBaHOTO
bydepHoro cepegoBmLia 3 HACTYNMHUM ckaagom: 10 MM
Tpic (rigpokcumeTnn) amiHometaH, 0,5% 06. TgiH 20, 50
MM KCl, 0,1 mM EATA (etuneHgiamiH-N,N,N’,N’-TeTpaa-
uetar), 5% rniuepuH, 0,1% NaN3 (asunpg, HaTpito), cTepub-
Ha AeioHi30BaHa BoAa.

3 MeTol OTPMMaHHA AaHWX Mo 36epiraHHo, Byan
chopmoBaHi rpynu: 3mmem «0 4i6» (TobTo 3mMmnBK He Mia-
AaBanvca 36epiraHHIO) | 3MKUBM, AKi 36epiraan NpoTarom
5, 7 i 30 £i6 3a ynbTpaHM3bKoi TemnepaTypu —196°C. Kpi-
OKOHCEPBYBaHHA 3a4icHIoBaAMn B 1,5 ma npobipkax Tmny
EnneHaopd Wwasaxom nNpAMOro 3aHypeHHs 3paskiB ob’e-
MOM 25 MKA Yy piAKNiA a30T. HeraTUBHMM KOHTposiem 36e-
piraHHA 6ynn 3pasku, Aki 36epiranu 3a KimHaTHOT Temne-
paTypu (20°C) Takunin camnit 3a TpusasicTio yac. KoxkHomy
TEepMiHy Bignosigann no 5 napanenei.

CTaTUCTUYHMI aHaNi3 NPOBOAMBCA 3 BUKOPUCTAHHAM
04HOCTOPOHHbLOIO AncnepciinHoro aHanisy (ANOVA).

Pe3ynbTati gocniaKeHHs Ta ix 06roBopeHHs.

BiAbWTKM ManbLiB HanexaTb A0 HaWbinbw iHbopma-
TMBHOIO i MoWMpeHoro o6’eKTa, 3a/IMWEHOr0 Ha Micuj
3104MHy. CbOrofiHi, Nopag, i3 MeTofoM AAKTUNOCKONIYHOI
Bi3yasnisalii, MONeKyNsipHO-TEHETUYHUI aHani3 € O4HUM
i3 Hanbinbll [OOKA30BUX METOZAiB aHanizy 6ionoriyHmx
cnigis, 30Kpema notoxunposux chigis (MHKC) ntoanHn. Be-
JIMKe 3HAYeHHA Mae BMOIp MeToay BUAB/EHHA Ta 360py
MXKC, ix TpaHCNOPTYBaHHA, TPMBANICTb 36epiraHHA Nepes,
3AiCHEHHAM MOJIEKYNAPHO-TEHETUYHNUX AOCANIAKEHDb. B
eKCMepTHI NpakTuui nig yac pobotn 3i smmamm MAKC,
34iMCHEHMMM Ha MicLi noaii 3a 4ONOMOro AeioHi3oBa-
HOi BOAM, OTPUMAHHA MOBHOTO TEHETUYHOro Mnpoodinto
ocobu, fiKa 3an1LLKAA CBOI CAigK, NOB’A3aHe 3i 3HAYHUMM
TpyaHowamu [6]. Ha ubomy eTtani pobotn metoto byno
DOCNiAXKeHHA MOXXAMBOI aerpagauii AHK y 3musax, BuKo-
HaHMX 3a AOMNOMOrOH AeioHi30BaHOI BoaM Nig yac 36epi-
raHHA i3 NIMHOM Yacy.

BcTaHoBAEHO, WO cepeaHi BUBIpoK «0 aib», «5 aio»,
«7 pi6b» i «30 4ib» BKasyloTb Ha Te, WO BXe 3a 5-7 A4ib
KoHUeHTpauis JHK y 3mmBax, BUKOHAHMX 33 LONOMOro0
[OeioHi30BaHOI BoaM, siKi 36epirannca npu KimHaTHIN Tem-
nepaTtypi, 3BMeHLWYETbCA B cepeaHbomy y 18-23 pasu, a B
3MumBax, Wo 36epiranmce npotarom 30 4i6, —y 170 pasis
(puc. 1).

HasBHa [0CTOBIpHICTb BiAMIHHOCTEN Yy KOHLEHTpPaL,i-
ax OAHK y amuBax, aki 36epiraanca npotarom 5, 7 i 30 ai6
npw KiMHaTHI TemnepaTypi, Ta 3MMBIB nicia 36epiraHHA
B YMOBAx HagHW3bKux Temnepatyp (-196°C). 3okpema,
nicna pO3MOPOXKYBaHHA KPiOKOHCEPBOBAHMX 3pasKiB ce-
peaHi Bubipok «0 aib», «5 aib», «7 ai6» i «30 gi6» BKa-
3yHOTb Ha Te, Wo 3a 5-30 4i6 KoHueHTpauis JHK y 3mmBax
3a ymoBM 36epiraHHA B yMOBax HaZHM3bKUX TemnepaTyp
3a/IMLLAETHCA NEPBICHOLO.

MpoBeaeHe AOCNIAKEHHSA NIATBEPAKYE NPUMNYLLEHHA
Npo iCTOTHO 3HWMKeHY Aerpasauito AHK y 3mmBax 3a ymos
36epiraHHA 3a HU3bKMX TEMNEepPaTyp, HaBiTb 3a YMOB BiA-
cyTHocTi cTabinisytoumx AHK dakTopis.

Mowyk onTMmanbHUX crnocobis BuaineHHa AHK e
KPUTUYHO BAXK/MBMM QaCMNEKTOM B FeHEeTUYHUX [O0Chi-
[OYKEHHSAX, OCKi/fIbKM BiH BU3HAYa€ TOYHICTb, ePEKTUBHICTb
Ta HaZilHiCTb NoAanbluMx aHanisie. byso nopiBHAHO pe-
3y/IbTATU MO KiNbKOCTI iAeHTUPIKOBAHUX afie/IbHUX CTaHIB
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Y [OCAiAXKYBaHMX JIOKYCaX, OTPUMAHMX B
pe3ynbTaTti 3MUBIB AE0HI30BaHOK BOAOH
abo 3a [0ONOMOroH BMKOPUCTaHHA 3a-
nponoHoBaHoro bydepa 3 5% miyepu-
HOM.

MorKHa BiA3HaAYMTK, WO B pPa3i BUKO-
pucTaHHA bydepa KifbKicTb iaeHTUdIKo-
BaHMX aneniB AopiBHIOE 52,8% i nosHa-
Ya€ HafABHICTb YCiX aNefbHUX CTaHIB Y
[OCNiAXKyBaHMX IOKycax (puc. 2); nig yac
3MMBIB [€iOHI30BaHO BOAOK BiA3Ha-
YaETbCA BIACYTHICTb AKICHOTO MPOAYKTY
amnnidikayii (BMnagaHHa anenis) y go-
CNiJyKyBaHUX NOKYCaX, KiNbKiCTb iAeHTU-
¢dikoBaHMX anenis gopisHoe 14,1%.

Mig, yac reHOTMNyBaHHA 3MWBIB MO-
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KOHTPOJIb 5 7

B 20 rpaxycis H-196 rpanycis

30
Tepmin 30epiranssi, AHi

TOMMPOBOI PEYOBUHM, AK HAWCKNALHI-
woro ob6’ekTa iaeHTMdIKaLii 32 paxyHOK
BKpali HW3bKOI KiNbKOCTI FeHEeTUYHOro
maTepiany, Wo MIiCTUTbCA B Hill, BUKOHAHMX 33 AOMNOMO-
rolo 3anpornoHoBaHoro bydepa, BAAETbCA iAEHTUDIKY-
BaTW aneni B AOCNIAXKYBAHMX SIOKYCax B cepegHbomy Yy 4
pa3u binblue y NOpiBHAHHI 3i 3MMBaMM, BUKOHAHMMM 33

PucyHoK 1 — KoHueHTpauia AHK y 3pa3Kax, oTpuMmaHuX 3 BUKOPUCTAHHAM AeioHi30BaHOT
BOAM, nicnA 36epiraHHA npotarom 5, 7 Ta 30 Ai6 3a temnepartypu 20°C Ta -196°C.

NiABULLYETbCA Yac HaniBKuTTa depmeHTy JHK-Tag-noni-
mepasu 3a 95°C Ha eTani geHaTypauii AHK.

Hali6inblw Baxknmeum gs 36epekeHHs biomaTepiany
B HAaTMBHOMY CTaHi 32 HU3bKWX TemnepaTyp nig yac 36e-

[0MOMOroto AeiOHI30BaHOI BOAM.

BpaxoBytouM, WO 3anpornoHoBaHuit bydep ao3Bonse
oTpumaTh bBinbll sKicHWIA nodyatkoBui JHK maTtepian,
bynv npoBeaeHi NOPiBHANbHI AocniaxKeHHA no 36epexe-

HOCTi 3pa3KiB B 3a/IE}KHOCTI BiZ crnocoby
OTPUMAHHSA 3MMBIB. MOKa3aHo, WO npu
36epiraHHi 3pasKis 3a TemnepaTypu 20°C,
OTPUMAHMX 3 BUKOPUCTAHHAM [eiOoHi30-
BaHOi BOAM, BKe 4yepe3 7 fib Bigdysa-
€TbCA 3HUXKEHHA KOHUeHTpayii AHKy 7,5
pasis, a yepes 30 4i6 —y 6inbl Hixk 18,5
pasis (puc. 3). Y 3muBax, aKki 6yamn BuKo-
HaHi 32 JONOMOrot0 3anpPONoOHOBAHOI by-
depHoi cymilli, KOHUEHTPALA aKTUBHOI
OHK-maTpuui npu temnepatypi 20°C3Hu-
3unaca3a 7 g6y 3,2 pasu, a3a micaub—y
7,9 pa3u NopiBHAHO 3 KOHTposiem — 0 Ai6
36epiraHHA. Cnig 3asHauuTH, WO Yepes
30 ni6 6ydep, Wwo mictuTtb 5% rniuepuHy,
NPOAOBKYE UMHUTU CBilt CTabinisyroumii
BnivB Ha OHK, Ha BigMmiHy Bia, AeioHi30-
BaHOI BOAM.

TakMm YMHOM, 36epiraHHA 3MMBIB,
BMKOHaHMX 3a AOMNOMOrOK MPONOHOBA-
Horo cepegosuwa — bydepa 3 5% riye-
puHom nipotarom 30 4i6 npu KiMHaTHIN
Temnepatypi (20°C), piBHo3HayHe 36epi-
raHHIO 3MMBIB, BMKOHAHWX 3a [AOMOMO-
rolo AeioHi30BaHOI BOAW, MPOTArOM 0OA4-
HOTO TUXKHA.

OTpuMaHi pe3ynbtaTv MOXKHa Mosc-
HUTW HAABHICTIO B MPOMOHOBAHOMY by-
¢depi xaoTponHoro areHTa TeiHa 20, nig,
BN/IMBOM AKOrO B MPOLECi 3AiMCHEHHA
3MUBY Y BUKOHAaHOMY 3MMBI Ta Moro disib-
TpaTi BiAOYBa€ETbCA PYMHYBAHHA KAITUH-
HWUX CTPYKTYP, | TMM CAaMUM NONETLLYETLCA
poctyn depmenty AHK-Tag-nonimepasm i
npaimepis go AHK-matpuui. 3aBgsaku
crabinizatopam MJIP (TeiH 20, KCI, rni-
LEepVH), WO BXOAATb A0 cKaagy bydepa,

piraHHA € 5% riuepuH, WOAO AKOro A0BeAEHO 3aXUCHY
bYHKUjI0 Ha CTPYKTYPW KAITUH Mifg, Yac 3aMOPOXKYBaHHS.
OQaHi€lo 3 NOCTIMHMUX CKNAA0BUX BypepHMX KOMNO3ULM €
0,01-0,4% NaN,, Lo 4nHUTb BUpaxeHUi AHTUMIKPOBHMIA
Ta aHTUMIKOTUYHWUI edeKT 6e3 iHribyBaHHA MNJ1P.
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PucyHOK 2 — 3HaueHHa [IHK-npodinis, po3paxoBaHi 3a pe3ynbTaTammu TUNYBaHHA 3paskKis
NOTOXKUPOBOT PEYOBUHU NIOAMHM, BiaibpaHMX 32 4ONOMOrolo 3MUBIB AeioHi30BaHOO
Bog0t0 abo bydpepom 3 5% rniuepmHOM No BigHOLEHHIO A0 KOHTPOAIO — nosHe (100%)
TUNYBAHHA 3pasKiB.
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PucyHok 3 — KoHueHTpauia AHK y 3paskax, oTpMMaHUX 3 BUKOPUCTAHHAM AeiOHi30BaHOI
BoAu Ta mogudikoBaHoro cepeaoBuLLa, nicna 36epiraHHa npotarom 5, 7 Ta 30 4i6 3a
Temneparypu 20°C.

MpUMIiTKN: B — feoHi3oBaHa Boaa, m — bydep 3 5% rninepmHom.
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Tabnunua — KoHueHTpauia AHK B 3paskax, oTpumaHux 3
BUKOPUCTAaHHAM MOANGDIKOBAHOrO PiAKOro cepefoBmLLa,
B 3a/1€}KHOCTI Big TepMiHy Ta Temnepatypu 36epiraHHA

CTOBIPHO He 3HU¥KyBasiacA NPOTArOM BCbOrO TEPMi-
Hy 36epiraHHs.
OTpumaHi pe3ynbTaTi MOKasanu, WO BUKOPU-

e Komuenrpanin AHK, % C‘I6'aHIij-| MO,EI,MI(L):.;(OBaHOFO. piakoro cepesosmia A
; T — 046 5 416 7 a6 3046 | 3 epiranna IHK-maTpuu 3amicTb 38u4aiiHoi aeioHi-
20 | 100+0,028 | 96,25+0,08 | 59,17+0,12 | 31,08+0,12 | 12,54+0,14 35336“:'eBH‘zg':c')c'”'TﬁBO(fT’;ergJ\ps”oMai%” Kpalul nokashn-
4 - 93,82+0,10 | 75,09+0,14 | 39,70+0,11 | 23,97+0,08 P po AlD.

MpoBeaeHe AOCNIAKEHHA NiATBEPANKYE NPUMY-

20 - 98,87+0,02 | 96,07+0,10 | 93,26+0,07 | 57,110,11 ; '

LLLEHHA MPO iCTOTHO 3HMKEHY MOXK/IMBY Aerpadallito

196 - 99,98+0,01 | 99,62+0,02 | 97,94+0,06 | 94,19+0,02

JOHK y BMKOHaHMX 3MMBax 3a YMOB BUKOPUCTAHHA

TaKoX [0 CKnaZy 3anponoHoBaHoro bydepa BxoanTb
0,01-0,5 mM EATA (etuneHgiamiH-N,N,N’,N’-TeTpaaue-
TaT). Y TBAPUHHUX TKAaHMHAX Y BEIMKUX KiIbKOCTAX Npu-
CyTHi ioHM Fe2+ i Fe3+, o BxoaATb A0 CKAagy remornobi-
Hy i BMBINbHAIOTLCA NPWU MOro AeHaTypauii. KoHcTaHTa
38’A3yBaHHA EATA 3 ioHamu 3ani3a ctaHoBUTbL =10-4 M
-1 Fe2+) i =10-24 M-1 (Fe3+) [7]. Takum 4nHOM, 3aBAAKM
HasasHocTi EAITA y cknagj bydepa ycyBaeTbea iHribiTopHMiA
edeKT ioHiB 3ani3a Ha MJIP. Mpu uboMy Mani KOHLEeHTpa-
uii EATA B 6ydepi cami no cobi He YMHATDL iHribytoyoi aii
Ha MJ1IP, TUM camum, He NepeLLKOAXKatouM NpoBeaeHHo
«npamoi» MJIP.

CnabonyKHe cepenosulie € HaMbiNbLL ONTUMANbHUM
ana 36epiraHHA npenapatis AHK. Tomy ona cTBopeHHA
6ydepHoi eMHOCTI, NiATPMMaHHA c1abonyKHOro 3HaYeH-
Hs pH i cTabinisauii monekyn OHK BUKOPUCTOBYETLCA pPO3-
YnH Tpic (1-40 mM Tpic (rigpokcumeTnn) amiHomeTaH).

BukopucTaHHa mogmudikosaHoro bydepa ana 36epi-
raHHAa JQHK 3paskis npotarom 5, 7 Ta 30 gHiB Npu pisHMX
TemnepaTypax nokasasno (tabnuua), wo 3a Temnepatypm
20°C koHueHTpauia AHK y 3muBax 3HMKyeTbCA B 1,7 pasis
Ha 5 goby, y 3,2 pasu Ha 7 aoby Ta y 7,9 pasis Ha 30 aoby
36epiraHHA. Mpu 3HUKEHHI TemnepaTypu 36epiraHHsA Ao
4°C KoHueHTpauia JHK TakoXK NoYnMHaA€E AOCTOBIPHO 3HU-
»KyBaTuca 3 5 0obu 36epiraHHs, npu ubomy Ha 30 goby
36epiraHHA KoHueHTpaLuis AHK 3HuKyeTbea y 4,2 pasu.

36epiraHHA 3paskiB, OTPMMaHUX 33 LOMOMOFOH MO-
andikoBaHoro bydepa, 3a Bia eMHUX TemnepaTyp A03BO-
JINNIO CYTTEBO NMOKPALLUTL pe3ynbTaTh 36epexkeHocti AHK
3pa3sKiB MPOTAroM BCbOro TepMiHy 36epiraHHA NOPiBHAHO
3i 3MMBaMM, OTPMMAHMMU 3 BUKOPUCTAHHAM fiaHi30Ba-
Hoi Bogu. TaK, 3a Temnepatypu -20°C gocToBipHE 3HU-
YKEHHA KoHueHTpauii AHK Bigbysanocs Ha 7 noby 36epi-
raHHA, Npu Lpbomy Ha 30 f06y fOCAiAKYBAHUIA NMOKA3HUK
3HMKyBaBcA anwe 1,75 pasie. 3a Temnepatypu pigxkoro
30Ty KOHUeHTpauia HK B gocnigxKyBaHuX 3paskax 4o-

MogmnodikoBaHOro cepefoBuiia Ta 36epiraHHA 3a
HU3bKMX TeMMepaTyp, HaBiTb 33 YMOB BiACyTHOCTI cTabini-
3ytoumx [JHK dakTtopis. Lie mae ocobanse 3Ha4eHHsA LLOA0
3MMBIB NOTOXKMPOBOI PEYOBUHMU, i€ MiCTUTBCA Mana KiNb-
KiCTb reHeTUYHOro maTtepiany.

BucHoBKMW.

MoKasaHo, Lo npu 36epiraHHi 3paskiB NOTOXMPOBUX
cnigis (MKC) ntoamMHM Npu KiMHATHIA TemnepaTypi cno-
CTepIraeTbca piske 3HWMMKEHHA KoHueHTpauii JHK, oco-
6nmBo vepes 30 ai6 (y 170 pasis). HatomicTb, npu 36e-
piraHHi B ymMOBax y/NbTPaHU3bKUX Temnepatyp (-196°C)
KOHUeHTpauia AHK 3an1waeTbea NpakTMYHO HE3MIHHOIO.

BcTaHOBNEHO, WO Yy MOPIBHAHHI 3 Aei0HI30BaHOLO
BOAOO, MogudikoBaHuin bydep 3 miuepuHom (5%) Ta
iHWWMM cTabinisytounmm fobaBKamm CnpuUsE BULLiA KOH-
ueHTpayii AHK y 3paskax nicns 36epiraHHA. 30Kpema,
3acTocyBaHHA bydepa A03BONAE 3MEHLUNTM Aerpajalito
OHK HaBiTb Npu KiMHaTHIKM TemnepaTtypi, Wo ocobamso
BaXK/NMBO /1A poboTM 3 BionoriyHMMKM cRigamm HU3bKOT
KOHLeHTpaL,i.

MpoBeaeHi AoCNigKeHHA MNoKasanu, Wwo 3b6epiraH-
HA 3pasKiB 32 HaZHM3bKMX Temnepatyp 3Ha4yHO NiaBu-
wye ctabinbHictb AHK. Mpu Temnepatypi pigkoro asorty
(-196°C) perpapauii HK He cnocTepiraeTbes HaBgiTb nicaA
TpuBanoro 36epiraHHa npotarom 30 4i6.

MepcnekTMBM NOAANBLUNX AOCAIAMNKEHD.

ManbyTHi gocnigKeHHA MatoTb ByTM CNpPAMOBaHI Ha
onTuMmisaLito bydpepis ans 36epexkeHHs [AHK Ta BUBYEHHSA
aNbTEPHATUBHUX METOAiB 36epiraHHsA, TaKMX AK MOPTATUB-
Ha KpiOKOHCepBaLia, A8 NoKpaleHHA uinicHocti JHK B
pi3HUX ymoBax. Kpim Toro, gocnigxeHHA OBrocTPOKOBMX
HacnigKiB 36epiraHHA NpU HaZHU3bKMX TemnepaTypax i
BNAnBY GaKTOpiB HAaBKONMLLIHLOIO CepefioBMLLA Ha [Je-
rpagauito AHK mMoXKyTb CnpuATM NOJANbLUOMY BAOCKO-
HaJIEHHIO MeTOAiB KOHCcepBaLii ANA CyA0BO-MeAUYHUX i
HAYKOBWX 3aCTOCYBaHb.
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METOAUN TA METOAUKU / METHODS AND METHODOLOGIES

CYA0BUX pilleHHAX. Y MegunumHi 36epexkeHHsa IHK gonomarae BUBYaTM reHETUYHI 3aXBOPHOBAHHA Ta CXM/IbHOCTI, WO
CNpUsie CBOEYaCHiN ineHTMiKauii, paHHIK npodinakTUli Ta po3pobui eheKTUBHMUX METOAIB NiKyBaHHA. Kpim Toro,
36epexkeHHs [HK Bigirpae BaxknuBy posib y A0OCNiAKEHHAX eBOtOL,T, Hagatoum iHbopmaLito npo BiopisHOMaHITTA
Ta reHeTUYHi 3B’A3KM MiXK BUZaMMU.

Memoto ybo20o 00cniOHeHHA byno po3pobuTn onTUManbHUA MeToA OTPUMaHHA Ta 36epiraHHA 3paskis AHK 3
BMCOKOI KOHLLEHTPALIEID MPOTArOM Yacy.

06’ekm i memoou docnioreHHA. 3mueu AHK 3 3anuwkiB BiAbUTKIB NanbLis AtogmuHu 6ynu 3ibpaHi 3a gonomo-
roto geioHisoBaHoi Bogu abo moandikosaHoro bydpepa (10 mM Tpic (rigpokcumeTnn) amiHomeTaH, 0,5% 06. TeiH 20,
50 mM KCI, 0,1 mM EATA (etuneHaiamin-N,N,N’,N’-TeTpaauerart), 5% rniuepuH, 0,1% NaN3 (asug HaTpito), cTepub-
Ha AeioHizoBaHa Boaa). 36epiraHHA npoBoauaock npotarom 0-30 aib npu Temnepatypax 4°C, 20°C, -20°C Ta -196°C.

Pesynemamu. [JocnigeHHA 30cepeasKeHo Ha BAOCKOHaNeHHi meTogis 36epiraHHa AHK, 30kpema gns 6iono-
MYHUX CNigiB 3 HU3bKOK KOHUEHTPALLIED, TaKMX K 3a/IMWKKU BiOUTKIB NanbLiB Nt0gMHW. Pe3yabTaTi Nokasanu, Wo
3pasku, 36epexeHi Npy KiMHaTHIM TemnepaTypi, 3a3HalOTb Pi3KOro 3HMKEHHS KoHueHTpauii AHK, ocobanso nicna
30 ai6. OaHak 3pasKku, 3beperkeHi NpU HagHU3bKMX TemnepaTtypax (-196°C), malixe nosHicTio 36epiraloTb CBOIO
uinicHicte. MoandikosaHuin bydep 3 5% rniLepuHOM Ta iHLWMMK CTaBiNI3yrOUYMMM areHTamMK 418 BUKOHAHHA 3MUBIB
BUABMBCA BiNbll epEeKTUBHUM, HiXK AeiOHI30BaHa BOAA, 3HMKYoUM Aerpasauito AHK HaBiTb npu KiMHATHIA Temne-
paTypi.

OTpuMaHi pe3ynbTaT NiAKPECNIOOTb BaXK/IMBICTb ONTUMI3aLii TexHIK 36epexeHHs [HK, ocobaneo B cyaosii Ta
MeANYHIN NpaKTUui, Ana 3abesneyeHHA HaLiMHOCTI Ta TOYHOCTI FEHETUYHOTO aHasli3y NPOTATOM Yacy.

Knwouosi cnoea: IHK, nosrotpusane 36epiraHHA, KpiOKOHCEPBYBaHHA, Cy40Ba eKCNepTusa.

IMPROVING DNA PRESERVATION TECHNIQUES FOR FORENSIC AND SCIENTIFIC APPLICATIONS

Chernobai N. A., Bulavina V. S., Rudnieva K. E.

Abstract. The study focuses on methods for obtaining and long-term storage of DNA samples for their application
in various fields, including forensic science, medicine, and others. In forensic investigations, DNA preservation is
essential for identifying individuals and verifying criminal cases, enabling re-analysis of evidence using advanced
technologies and ensuring fairness in judicial decisions. In medicine, DNA storage aids in studying genetic disorders
and predispositions, facilitating timely identification, early prevention, and the development of effective treatment
methods. Additionally, DNA preservation plays a vital role in evolutionary research, providing insights into biodiversity
and genetic links between species.

The aim of this study was to develop an optimal method for obtaining and preserving DNA samples with high
concentration over time.

Object and research methods. DNA extractions from human fingerprint residues were collected using deionized
water or a modified buffer (10 mM Tris (hydroxymethyl) aminomethane, 0.5% v/v Tween 20, 50 mM KCl, 0.1 mM
EDTA (ethylenediaminetetraacetic acid), 5% glycerol, 0.1% NaN3 (sodium azide), sterile deionized water). Storage
was carried out for 0—-30 days at temperatures of 4°C, 20°C, -20°C, and -196°C.

Results. The research focused on improving DNA storage methods, particularly for biological traces with low
concentrations, such as human fingerprint residues. The results showed that samples stored at room temperature
experienced a sharp decrease in DNA concentration, especially after 30 days. However, samples stored at ultra-
low temperatures (-196°C) almost entirely retained their integrity. The modified buffer containing 5% glycerol and
other stabilizing agents proved more effective than deionized water in reducing DNA degradation, even at room
temperature.

The findings highlight the importance of optimizing DNA preservation techniques, especially in forensic and
medical practices, to ensure the reliability and accuracy of genetic analyses over time.

Key words: DNA, long-term storage, cryopreservation, forensic science.
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