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Now, modified magnetic particles are widely used in different biological and
medical applications (enzyme and protein immobilization, cells separation
and purification, MRI, targeted drug delivery, etc.). The aim of the present
study is to reveal the ability of synthesized silica-modified magnetic particles
to isolate DNA from the biological tissues in comparison with common
method used the non-magnetic particles. Magnetite (Fe;0,) particles are pre-
pared via co-precipitation of Fe'? and Fe™ with NH,OH in aqueous solution.
Silica—magnetite nanocomposites are prepared via tetraethoxysilane hydro-
lyzation in alcohol-water—ammonia mixture. The average core size of syn-
thesized magnetic nanoparticles is about 15 nm (according to the TEM data).
Application of these compounds for DNA isolation from different biological
objects showed significant time-savings, overall higher yields, lower RNA
contamination and better polymerase chain reaction (PCR) amplification
compared to commercial available silica non-magnetic particles (Promega).
High efficiency of nucleic-acid purification by silica—magnetite particles is
confirmed in molecular assays with reverse transcriptase—polymerase chain
reaction (RT-PCR) assays of RNA- and DNA-virus diseases of plants, avian,
cattle and estimation of bacterial spectrum in dairy products (probiotics).

MoaudikoBaHi MarHeTHi YaCTHHKY 3apas IIIMPOKO BUKOPUCTOBYIOTLCS AJIA Pis-
HuX 0ioJIOTiYHUX Ta MEeIUYHUX 3aCTOCYBaHb (iMMob6inisaria easumiB Ta 6iJIKiB,
BUAIJIEHHA Ta OUMINeHHs KiituH, IMP, HanmpaBieHa mocraBKa JiKiB Ta iH.).
MeTo10 IIHOT0 JOCTiAMKeHHA 0YJI0 TOKA3aTH 34ATHICTh CHHTE30BAHNX MATHETHIX
YaCTUHOK, MoauGikoBaHUX KpeMHe3deMoM, Bupiiatu JITHK 3 pisaux Giosoriu-
HUX TKaHUH y IIOPiBHAHHI i3 cTaHZApPTHOIO METO0I0 3 BUKOPUCTAHHAM HeMar-
HeTHUX YacTuHOK. MaruetuTosi (Fe;0,) yacTuHKY 0yJI0 OIEPIKAHO MIISAXOM CIIi-
BocamuenHa Fe'? ta Fe'® 3a momomororo NH,OH y Bogmim posummi. Cmrika-
MATHETUTOBI HAHOKOMITO3UTH OyJIM Ofep KaHi IMIJIAX0M Tigposisarii TeTpaeTok-
cucuJIaHa y CIIUPTO-BOAAHO-aMOHiTHIY cymitmi. CepenHii posmip simpa cMHTE30-
BaHVX MarHeTHUX HAHOYACTUHOK OyB 6insa 15 HM (3a faHMMY IPOCBiTIIOBATIBHOL
eJIeKTPOHHOI MiKpOoCKoOIIii). 3acTocyBaHHA IMUX CHOAYK mid Bumisenusa [JTHK 3
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pisHUX GiosOTiUHMX TKAHWH BUABUJIO 3HAUHE 3a0IMAMKeHHA Uacy, 3arajJbHUM
6inbint Bucokuit Buxin [[THK, 6inbiin Hu3bKY KinrbKicTs gominiok PHE Ta kpamrty
amrLTidpikarito mosrimepasuoi jauiorooi peakirii (IIJIP) y mopiBusamHI 3 Tpa-
IUIIAHUMY CUJIIiioBUMKU HeMarHeTHuMH udacTuHKamMu (Promega). Bucory
e(PeKTUBHICTh OUUIIEeHHA HYKJIEIHOBUX KUCJIOT 3a JOIIOMOTOIO CUJIiKa-MarieTu-
TOBUX YACTUHOK OYJIO IMiATBEPI:KEHO B MOJIEKYJIAPHO-0i0JOTiUHUX TecTax, I0
Oy BUKOHAHI Ha OCHOBi 3BOPOTHBOI TPAHCKPHUHILl 3 MOZAJIBIIIOI IOJIiMepas-
Ho1o JaHITIoroBoio peakitieio (3T-IIJIP) mono Buasmenrs PHK ta [THK Bipyc-
HUX 3aXBOPIOBaHb POCJUH, NTaXiB, CiIBCHKOTOCIIOAAPCHKNX TBAPUWH Ta OIiHKU
SAKOCTH MOJIOUHUX ITPOAYKTiB (Ip0obioTHUKiB).

MogudunupopanHble MarHUTHBIE YAaCTUIILI cefiuac IIUPOKO MCIOJb3YIOTCA B
Pa3IUYHBIX OMOJIOTUYECKUX U MEIUIIMHCKUX IPUIOMKEeHUAX (MMMOOUIN3AI A
9H3UMOB U 0eJIKOB, BbIJieJIeHNEe 1 OYUCTKA KJIeTok, SIMP, HanpasieHHas moc-
TaBKa JIEKApCTB U T.A.). 1leJbi0 HACTOAINEro MCCIeJOBaHUSA OBLIO ITOKA3aTh
CIOCOOHOCTh CHHTE3WMPOBAHHBIX MATHUTHBIX YACTUIl, MOTUMUIIMPOBAHHBIX
KpemMHe3eMOM, BbiAeaATh [JHK u3 pasauuHbIXx GMOJOTMYECKUX TKaHEH II0
CPaBHEHUIO CO CTAHJAPTHHIM METOJOM C MCIIOJIb30BaHMEM HEeMarHUTHBIX dac-
tun. Maruetrurossie (Fe;O,) 4acTUIIBI OBLIN IIOJYUYEHBI IIYTEM COOCAKIACHUS
Fe' u Fe*® ¢ momompio NH,OH B BoguOM pacTBope. KpeMHMII-MaraeTHTOBbIE
HAHOKOMIIO3UTHI OBIIM MIPUTOTOBJIEHBI IYTEM T'MIPOJU3AIUUA TeTPAETOKCUCHU-
JlaHA B CIMPTO-BOAHO-aMMOHMIEBOH cmecu. CpeqHuii pasmMep Aapa CUHTE3UPO-
BAHHBIX MAarHUTHBIX HAHOYACTHI[ OBLT 0K0JI0O 15 HM (110 JaHHBIM IIPOCBEYU-
BaOIIed 3JIEKTPOHHON MUKpoOcKomuwu). IIpruMeHeHUe 3TUX COeAWHEHUH IJIs
BeigeneHus [JHK w3 pasiuuHbIX OMOJOTMUYECKUX TKaHell BBIABUJIO 3HAYU-
TeJbHYI0 SKOHOMHUIO BpeMeHu, oOmiuii 6ojee BbIcOKmii Bbixox HHK, Gosee
HusKoe KoaudecTBo nmpuMeceii PHK u ayumyo aMmmandukamuio mojinMmepas-
Holi menHo# peaknuu (IIIIP) mo cpaBHeHMIO ¢ KOMMEPUYECKU AOCTYIIHBIMU
KPeMHHEeBLIMU HeMarHuTHbIMEU yactunamu (Promega). Bricokas addexTus-
HOCTbh OUMCTKY HYKJEWHOBBIX KMCJOT C IIOMOIIBI0O KPEeMHUH-MarHEeTUTOBBIX
YacTuUIl ObLIa MOATBEPIKAEHA B MOJIEKYISIPHO-0MOJIOTUYECKUX TECTaX, BBIIIOJI-
HAEeMBIX Ha OCHOBE 00pPATHOI TPAHCKPHUIIIUU C IMOCJIEAYIOIIeH moJInMepasHoi
nenHoi peakiueii (OT—-IIIIP) mo Beissaenuio PHK u ITHK BupycHBIX 3a60o.ie-
BaHUU pacTeHUil, IITUIL, CeJTbCKOX03ANCTBEeHHBIX JKUBOTHBIX 1 OIleHKEe Ka4yecT-
Ba MOJIOYHBIX IIPOIYKTOB (IIPOOMOTUKOB).
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1. INTRODUCTION

The superior sensitivity of nucleic acid amplification technique en-
ables diagnosis of infectious diseases an early stage before positive se-
rologic results confirm an infection. These molecular methods have
become a standard application in clinical laboratory in recent years. In
addition to diagnosis of infectious diseases, the determination of virus
load has gained increasing importance in medical and veterinarian vi-
rology laboratory. Although the introduction of real-time polymerase
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chain reaction (PCR) has led to considerable progress in automating
the amplification and detection steps of molecular biological tech-
nique, a nuclear acid isolation remains very labour-intensive when per-
formed with traditional phenol-chloroform extraction and ethanol
precipitation methods. Additionally, these methods are too compli-
cated, time-consuming, and hazardous and produce on the last stage
denaturated nucleic acids.

Modified magnetic particles now are widely used in different bio-
logical and medical applications (enzyme and protein immobilization,
cells separation and purification, MRI, targeted drug delivery, etc.)[1,
2]. Due to the strong magnetic properties and low toxicity of magnetic
particles, their applications in biotechnology and medicine have gained
significant attention. Basically, all types of magnetic particles consist
of magnetic core with inorganic or organic shell. The target molecules
or cells are captured on magnetic particles coated with a target-specific
surface, and separated from unbound components by the application of
magnetic field. The need for quick bacterial plasmid DNA and virus
DNA/RNA preparation methods has increased the flood molecular
protocols requiring highly purified genetic templates [1-3].

Magnetic separation of DNA offer benefits over usual method due to
rapid processing time, reduced chemical needs, the ease of separation
[1]. Thus, the aim of the present study was to reveal the ability of syn-
thesized silica-modified magnetic particles to isolate DNA from dif-
ferent biological tissues in comparison with common method based on a
non-magnetic sorbents.

2. MATERIALS AND METHODS

Materials. Ferric chloride hexahydrate, ferrous sulphate tetrahy-
drate, tetraethoxysilane were purchased from Sigma Chemical Co.
Agarose L (low electroendosmoid) was from Amersham Biosciences
(Uppsala, Sweden). Reagents for use in DNA isolation and analysis
were of molecular biology grade. Ribonuclease A was obtained from
‘Sigma’. All other chemicals and solvents used were of analytical
grade. The water used throughout this work was the reagent-grade wa-
ter produced by Milli-Q Ultra-Pure-Water Purification System.

Preparation of Silica—Magnetite Nanocomposites. The magnetite
particles were prepared via co-precipitation of Fe? and Fe" with
NH,OH in aqueous solution under normal conditions. Stock solutions
of 1 M FeCl;-6H,0 and 2 M FeSO,-4H,0 were prepared as a source of
iron by dissolving the respective chemicals in deionised water under
stirring. Stock solution of 1 M NH,OH was prepared by dilution of con-
centrated NH,OH solution. The reagents solutions were mixed quickly
in reaction vessel, and 50 ml of ammonium solution was added drop-by-
drop to reaction mixture under slow mechanical stirring. After the re-
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action completing, magnetic particles were lightly dispersed using ul-
trasound disperser, three times rinsed with deionised water to remove
the residual surfactant and unreacted reagents.

Obtained magnetite was coated with silica via tetraethoxysilane hy-
drolyzation in alcohol-water—ammonia mixture. Thereto, obtained
magnetic particles were dispersed in 25 ml of water using ultrasound
disperser. 100 ml of ethanol, 2 ml of concentrated NH,OH were added
to the reaction mixture at slow mechanical stirring. After that, 3 ml of
tetraethoxysilane (TEOS) were added drop-by-drop to the reaction
mixture. The hydrolysis of TEOS was carried out for 20 hours under
normal conditions.

The resultant product was thoroughly rinsed with deionised water
three times to remove the residual surfactant and unreacted reagents,
and collected by magnetic separation using a permanent magnet. The
silica—magnetite nanocomposite (MAGNAT) was stored in deionised
water at a concentration of 10 mg/ml.

Characterization of Magnetic Nanoparticles. The size and morphol-
ogy of magnetic nanoparticles were observed by transmission electron
microscopy (TEM) using PEM-U (Sumy, Ukraine). Magnetic measure-
ments were performed using magnetometer with Coulomb sensor (Tver
University, Russia). X-ray diffraction measurements performed using
diffractometer DRON-UM1 in filtered emission CoK, with recording
Bragg—Brentano geometry.

Magnetic Response Characteristics. Magnetic response of synthesized
magnetite nanocomposites was measured by monitoring an optical
density of the magnetite adsorbent suspended in water at 600 nm. A
spectrophotometer cuvette holder with attached neodymium (S36
grade) magnet was used.

Binding Capacity of Magnetite Nanocomposites. Binding capacity of
engineered nanoparticles was tested against Marker DNA standards
with different molecular mass. Binding and recovery of Marker DNA
fragments (Lambda DNA/Hind III with 125-23.130bp and
phiX174/Hae III with 72-1.353 bp) were titrated into 2000 ug concen-
trations of nanoparticles and nonmagnetic commercial absorbent.
Binding was performed in binding buffer for DNA purification, elu-
tion of absorbed nucleic was carried out in deionised water. Eluted
DNA was quantified by absorbance at 260 nm.

Purification of Plasmid DNA by Silica—Magnetite Nanocomposites.
E.coli cells expressing the plasmid pGL3-Conrol-Vector were grown to
log phase in culture media containing 100 pg/ml ampicillin. Bacterial
cells were harvested from 3 ml of cell culture and treate4d with 0.05 M
Tris-HCL pg/ml ribonuclease A. Cell lysis was performed with 0.2 M
NaOH containing 1% of dodecil sulphate. Genomic DNA and other con-
taminants were precipitated by addition of 6M guanidine-hydrochlo-
ride, pH 5.5. After centrifugation, the cell lysates were used for plasmid
DNA purification with synthesized nanocomposites. Binding and elu-
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tion of plasmid DNA were performed with common procedure and
chemicals. The concentration of purified nucleic acids was calculated
using absorbance at 260 nm.

Purification of Total DN A from Plants, Bacterial and Mammal Tis-
sues by Silica—Magnetite Nanocomposites. Procedures of DNA ex-
traction from different biological samples were the same as it was writ-
ten above but included the stage of tissue homogenization before DNA
extraction and usage of tissue specific buffer systems.

Isolation of Total DN A from Milk Food Products by Silica—Magnetlite
Nanocomposites. Procedure of DNA extraction from milk product
samples were the same as it was written as it is indicated above.

Total RNA Extraction by Silica—Magnetite Nanocomposites from
Avian and Mammal Tissue Samples. Purification of total RNA from
avian tissue, embryonated eggs and porcine blood cells were performed
with usage a commercial buffer system kits for RNA extraction (‘Am-
pliSens’, Russia). Mononuclear blood cells were harvested by centrifu-
gation and washed two times with Hank’s solution. Cell pellets were
mixed with extracting buffer and suspension of silica—magnetite
nanoparticles in dose of 10 ul (stoke concentration 10 mg/ml) were
added to each samples. Sedimentation was carried out by neodymium
(S36 grade) magnet (‘Promega’, USA). Repeated procedure of suspen-
sion/sedimentation was made. Elution of absorbed nucleic acids was
carried out in deionised water. Eluted RNA was quantified by absorb-
ance at 260 nm. All above manipulations were done in 4°C. Purified
RNA immediately was used for reaction of reverse transcription.
Reverse Transcriptase Reaction (a Single cDNA Synthesis). Reaction
mixture included 1 pug of total RNA, 0.5 ng oligo dT,5 primer and incu-
bated in microtubes for 5 min in 70°C, cooled on ice. Then 1 mM dNTP,
10 mM Tris buffer, 40 unite of RNAse inhibitor were added to each re-
action mixture and 5 min incubation in 37°C was followed. Finally, 200
units of M-MulLV enzyme were added to reaction cocktail and it was
incubated for 60 min in 37°C. Then, inactivation of enzyme was made
during 10 min in 70°C. Synthesized cDNA was stored in —20°C.

PCR Amplification. The PCR procedure had been carried out with
primers targeting the insertion elements IS900 of Map. The mass of
amplicons is 800 bp. The purified DNA (0 ul) was mixed with cocktail
including PCR buffer (10 mM Tris-HCL, pH 8.3) with 50 mM KCL, 1.5
mM MgCL, 5.0 pm/ml of each primers, 200 uM of each dNTP, 2.5 U
Tag DNA polymerase. Cycling conditions were 20 cycles of 95°C for 1
min, 60°C for 1 min, 72°C for 1 min. Molecular mass of amplified DNA
fragments were detected by electrophoresis in 1% agarose with 0.5
ug/ml ethidium bromide and 1 kb molecular mass standards (Sigma).
The running buffer was TAE (49 mM Tris, 20 mM acetic acid, 1 mM
EDTA, pH 8.0). Electrophoresis was carried out at 90 V for 1 hour.
Visualisation PCR products was performed by UV illumination.
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3. RESULTS AND DISCUSSION

The size and morphology of magnetic particles were characterized by
TEM (data not shown). It shows that the size of magnetic nanoparticles
is about 15 nm. X-ray diffraction (XRD) measurements show that the
magnetic core of the synthesized particles consists of magnetite
(Fe;0,). Six characteristic peaks for Fe;O, in XRD pattern (data are not
shown) were observed for magnetic nanoparticles. These peaks reveal
that the resultant particles were pure Fe;0,.

The superparamagnetic properties of the magnetic particles were
verified by magnetization curve measurements. Saturation magneti-
zation of silica-modified magnetite particles was 87 emu/g (A-m?/kg).
This saturation magnetization of magnetic particles makes them sus-
ceptible to magnetic field and therefore makes the solid and liquid
phases separate easily.

Magnetic response of silica—magnetite nanoparticles has been ana-
lysed. Magnetic response was measured by placing nanoparticles in
buffer solution in spectrophotometer cuvette attaching to magnet on it
outside wall. Optical density of particles suspensions was measured at
600 nm over time. More than 90% of magnetic nanoparticles at con-
centration above 0.1 mg/ml were removed from buffer solution in less
than 10 seconds after magnetic field applying. Sedimentation of 90%
of nanoparticles at concentration 0.01 mg/ml were observed 25 sec-
onds after applying of magnetic field.

The mechanism of this process could be envisaged in the following
way. At the first stage of sedimentation, a few particles magnetize and
self-attract to form a critical particle mass that moves toward magnet.
At the required particle concentration for most molecular-biological
applications, efficient removal of particles is accomplished in under 30
seconds (Promega DNA kits). In case of our nanoparticles, about
15 seconds is enough for optical clearing of solution. The standard
variant of magnet was used for these investigations (Promega’s Mag-
neSil™ magnetic stand, which incorporate S36 grade neodymium rare
earth magnet).

Binding Capacity of Magnetite Nanocomposites. Ionic strength and
pH are the crucial factors estimating processes binding and elution of
nucleic acids by silica magnetite nanobeads. Absorption capacity of
nanoparticles could be modulated in wide ranges by the ionic strength
of binding buffer system, which is used for DNA purification. DNA is a
polyanionic molecular due to presence of phosphate groups and inter-
acts with positively charged functional groups on silica—magnetite par-
ticles surface [3]. In order to determine the ion strength effect on of
synthesized nanocomposites, we tested a several NaCl concentration
ranges of 0—4 M in binding buffer. It had been found that presence of
2M NaCl and above concentrations resulted in maximal binding of
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Fig. 1. Recovery of small (72-1.353 bp) marker DNA fragments from mag-
netic nanocomposites and commercial silica adsorbent.

plasmid DNA and marker small DNA fragments. In this study, the in-
fluence of binding buffer pH on DNA absorption of nanocomposites had
been estimated also. As expected, pH of binding solution had no effect
on plasmid DNA absorption by silica—magnetite nanoparticles. These
results are in agreement with data obtained by Chen-Li Chiang[1, 6] for
silica—magnetite nanoparticles with more diameter size (about 31 nm).
As revealed, the synthesized nanoparticles possessed an increased re-
covery small DNA marker fragments over commercial nonmagnetic ma-
terials (Fiig. 1). This recovery was inversely related to DNA size and
much higher recovery of smaller marker DNA was registered. Final re-
covery of small fragments was a primary function of binding since these
DNA were efficiently eluted from nanocomposites in water. The recov-
ery of lambda marker DNA fragments was a function of both binding
capacity and elution efficiency of synthesized nanocomposites. The lar-
ger fragments of DNA have a reduced binding capacity at these condi-
tions and reduced efficiency of elution in water at room temperature.
Plasmid DNA Purification by Silica—Magnelite Nanocomposites.
Obtained magnetic particles were tested for DNA isolation from E.coli
cultures, which had been transfected with some gene-engineering con-
structions. A set of experiments with bacterial cell lysates for measur-
ing of absorption capacity of synthesized nanoparticles were per-
formed. The increasing amounts of nanoabsorbent were added to bac-
terial cell lysates prepared from 10 ml cultures of E.coli containing the
high copy number of pGL3-Control Vector (plasmid DNA). The tradi-
tional silica absorbent of nucleic acids was used as a control. The result
of silica magnetite nanoparticles usage was an isolation of 80 ng of
plasmid DNA at 2.2 mg particles added to lysate. In contrast, 5.0 mg
commercial tradition silica absorbent was required for isolation of
equivalent amount of plasmid DNA from a 10 ml culture. The results
demonstrated that absorbing capacity of magnetic particles was sig-



1016 N. N. VOLKOVA, O. N. DERJABIN, and N. O. DUDCHENKO

nificantly higher than that of traditional non-magnetic silica carriers.
Application of Silica—Magnetite Nanoparticles in Molecular Diagno-
sis of Cattle and Avian Viral Diseases. The worldwide occurrence and
re-occurrence of trans-boundary viral diseases like classical swine fever
indicates that there is an acute need for the development of high-
capacity, powerful and reliable methods for detecting a causative viral
and bacterial agent before they could spread to large populations and
cause a tremendous loss. During the last one and a half decade, more
then 40 nested polymerase chain reaction assays have been developed for
variety of DNA and RNA viruses. False negative and positive results are
avoided now by the using of special tools, practices and internal controls
for purification nucleic acids and technique of amplifications.

In this study, we tested the possibility of synthesized nanocompo-
sites for high-effective purification of native total RNA from porcine
and avian tissues for diagnosis of avian Bronchitis virus and virus of
classic swine fever in domestic and wild populations [1, 2]. Results of
reverse transcriptase—polymerase chain reaction (RT-PCR) for mo-
lecular diagnosis of viral diseases are presented in Fig. 2. The same re-
sults were found in RT-PCR assay of health and infected avian an em-
bryonated eggs by bronchitis virus[1, 2].

Comparative analysis of data obtained with usage of silica—
magnetite nanocomposites and commercial silica absorbent demon-
strated a reduction of false negative samples in diagnosis these viral
diseases and made procedure of RNA purification much more easy,
fast and simple.

Application of Silica—Magnetite Nanoparticles in Molecular Diag-
nosis of Anthrax. Bacillus anthracis is the etiologic agent of anthrax,
an acute fatale disease among mammals. It was thought to differ from

Fig. 2. The agarose gel electrophoresis of the RT-PCR products, which were
obtained from tissues of health and infected swine. Lines 1, 2, 3—health ani-
mals; M—DNA markers; lines 4, 5, 6—amplified fragments of viral DNA.
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Bacillus cereus, an opportunistic pathogen and cause of food poison-
ing, by presence of plasmids pXO1 and X02, which encode the lethal
toxin complex and poly-D-glutamic acid capsule, respectively.

In this set of experiments, the silica—magnetite nanoparticles were
used in differential molecular diagnostic of Bacillus anthracis and
non-B-anthracis bacteria. With PCR-based technique it was conformed
the presence of both plasmids which encode capsule and toxin of Bacil-
lus anthracis in one bacterial strain which earlier was conceded as Ba-
cillus cereus and was known as weak pathogen (Fig. 3).

This work confirmed the fact that non-B-anthracis bacteria could
possess the anthrax toxin genes and explained their high pathogenic

Fig. 3. The agarose gel electrophoresis of the PCR amplified DNA fragments
from bacterial vaccine strains, Bacillus cereus (anthracoides) and bacterial
vaccine strains with protective antigen. Lines from 1 to 8—vaccine strains
(weak immunogens); line 9—Bacillus anthracoides within capsule; line M—
DNA markers; lines from 10 to 13—vaccine strains with protective antigen
(high immunogenic properties).

a

Fig. 4. The agarose gel electrophoresis of the PCR amplified virus DNA frag-
ments from sugar beet (a) and Bifidobacterium DNA from probiotic tablets
(b). Line M—DNA markers; line 1—commercial absorbent; line 2—magnetite
nanoparticles. Line M—DNA markers; line 1—negative control; lines from 2
to 5—Bifidobacterium strains.
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properties in causing a severe inhalation anthrax-like illness. There-
fore, the presence of amplified DNA fragments with molecular mass of
capsule antigen has proved the virulence of this bacteria strain and a
potential dangerous of same vaccine drugs made on base of Bacillus
anthracoides for personals and cattle.

Isolation and Identification of DN A in Plant and Dairy Products. In
this experimental set, the nanoparticles were hydrolyzed and carboxyl
groups on there surface were inducted by oxidation. The carboxyl-
functionalized silica-magnetite nanocomposites were tested for bind-
ing of Bifidobacterium and Lactobacterium DNA from crude lysates of
different probiotic tablets or from culture cell lyophilisates [1]. The
binding capacity of nanoparticles was higher then traditional commer-
cial silica absorbent. The efficiency of DNA purification was con-
firmed by results of PCR amplification with specific primers for these
bacterial strains (Fig. 4, b).

Comparative analysis of viral DNA detection in sugar beet was per-
formed with usage of commercial nonmagnetic and synthesized silica-
magnetite nanoparticles. As it followed from data performed in Fig. 4,
a, the binding capacity and efficiency of tested nanocomposites were
much more high then traditional DN A absorbent.

Thus, the data obtained have proved the high efficiency of synthesized
silica-modified magnetite particles for high purification of vital and bac-
terial native DNA/RNA for nucleic acid amplification technique.
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