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Bioprotection of Wine Using Nanostructural Colloidal Silver as Sulphur Dioxide Substitute.
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gia, Institute of Viticulture and Oenology; S. Durmishidze Institute of Biochemistry and Biotechnology;
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Post-Genomic Technologies in Personalized Medicine.
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Comparative study of anti-radical properties of different price and aged of the vintage Saperavi wines.
Nino Gersamia, Mariam Kapanadze, Tamuna Mindorashvili Ivane Javakhishvili Tbilisi State University

30. oo GMsoEoeo Fgloom ©sggbgdmo Jgzga®ol mgzobol sb6@omglosbdm®o sg@ogmdols
893850905 @5 393Ebs @WodBMEOAHIBOL IXMIRTI FIWGYHBY.
335635 856805830000, 65005 LEABMBOdY, M0b50b MMBJ059300 03569 K oz35b0d300L Labgarmdols
d0obob Lobgwdfoxm Mmbogg®Lo@gdo
Georgian traditional Qvevri Wine antioxidant activity and impact on human lymphocytes cell culture.
Gvantsa Shanshiashvili, Natia Samsonidze, Tinatin Turkiashvili Department of Biology, Faculty of Exact
and Natural Sciences, Ivane Javakhishvili Tbilisi State University

31, Gygdeob xodol ,.foogmo MHMAs“-l Bsgmazol s dobysb fFoMdmngdmmo 3GHm©MIBHIool
30mE@My0YMIQ sgHoYHo BgHogdo
XU, BMBHIM5dg  9.9. 395609, 8.6. 3560d9 350Fob Fms HMLM39w0l Lobgerdfonm
96039OLOGHIHO
Chemical composition of Prunus sort «red flag» fetus and its derivative products
J.S. Putkaradze, A.G. Kalandia, M.R. Vanidze Batumi Shota Rustaveli State University

32.  sbsgmgem ULsgds®mgzggmmdo 0b6@MmM©YE0Mgdvymo BMOMMbEOl doMmEmyonMeE sd@om®o
659G gdoL gsbLsbOZMs
0bgo Jo6 303509, 5€93m 35605 350)Fob Imms HMLM39wol babgerdfonm »boggdlodgGHo
Determination of biological activity compounds introduced of orange in western Georgia
Inga Kartsivadze., Aleko Kalandia Batumi Shota Rustaveli State University
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©63-0b 3ggymgol 3Bgd0 3039MMNYHAMBOEME 30MHxgddo
©5300) gH3byodgogwo
903000 Myo0l ©935MESIIBE0, 35UEHIMOL 0bLEHOEGHWEO, 35G0D0, LygzMsbygmo
9w-gmb@o: david.prangishvili@pasteur.fr

3H9o §456Hmgd0, LosE B9a39GMmodEes 80° 5©gds@gds, Fo0Mdmoygbl vz ™ 306MH1GdOL 3530EFSAGL.
b 306900 5068303009896 30396MEIOTMBOMEO 5MJ9gol O FIAMOMBI3056 Fobls3MMYdIMo
9OBMEMA0IMH0 S 3959303100 130190980 [1-3]. om0 LEHOIEHIOOL M93MbLEOYI300 5EHMINOO
396B93000Md0L ™Mby B9 LETMsGdSL 035 25063391 B0 MYMMESBOLIOHMDOL BN 3UIIHO
9999603900 s 90gddbsl BsbMdOMEH9JbmemaoMo 860d3bgemdol sboeo dslisgngdo [4-7].

How to package DNA: lessons from viruses of hyperthermophilic archaea
David Prangishvili
Department of Microbiology, Institut Pasteur, Paris, France
E-mail: david.prangishvili@pasteur.fr

Environment with temperatures above 80°C represent habitat of DNA viruses with unusual virion architectures and
exceptional genetic content [1-3]. In common to their hosts-hyperthermophilic archaea-the viruses show adaptation
to their natural environments and are highly stable at temperatures exceeding 80°C, which are usually destructive
for DNA. Reconstruction of virion structures at near-atomic resolution helps to understand the molecular bases of
such stability and opens doors for many biotechnological implications [4-7].
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35g3H9M0mBsagd0L §53cyggbgds Bsfiemsgol 30dmb 3HGMBOEsIEHOIoLmZ0oL: 3mGgbEosmol Bgnsoligds
Bo@o d53m6sdg, 60bs Fsbodzomo
3-9200535b Lob. 3594EgMH0MBsQ00L, 03MOHDBOMEMYO0LS S 30OHMLMEMYO0L 0bLEOEGHWE0, MdOEOLO,
Lodotromnggerm
9-g3mb@o: nina.chanishvili@gmail.com

omm fargddo 933039099 gdoms dBsMEds Mrom©gbmdsd fob {odmfos Logombo JoMEobmygbme
36m39bd0 399F-bsfersgol Jozmmdom@Gol dob)H-09gamdMH030 Mol dglsbgd. goblszmmMmgdmwo
49965000905 ©ogmdm 9b@gOHm@mdbogqbmé Bacteroides fragilis (ETBF), Gmdgwog ©5353006090v91c000
albgoo bsfarsgols 300ml 0930 gdsLbmsb. 36Mmd0w0s, HM dogdEIM0MBOYJOOM (BoAM-) 0GOS0
983905 d5dBHIM0Mo [omBmImdol bgsabbgs 0bx39d30M0 5350909008 93MBsMBOLLL.
5990056 259m30bs6Y, B39b 30356M5M©Ym, MM BogmmMMs3058 Fgodwgds 3OHMBOWSIGH03MOO HMEO
005358mU dbbgoo bsfierogol 30dml 369396(30580(.

B3960 33930l  B0BbL  [oMmBmoabs  B5dEIM0MBsAol  MYMI30MWO s 3OMBOESEH03MO
3m3H9bEosoll  gdmbl@®momgds ETBF  B.fragilis-om gs9mf3g9mmo  0bggdiool  Lsfobsswdogyma,

HoLMZ30LSE PodMYgbgdme 0dbs Bofiarsgzol Jumzowmgzsbo 3w EmEmol dmgwro.
59 30Bbol Jobomfigzs B.fragilis 353900 399mymBowo 0dbs Lo3zsbseoBsgom fywol bodmdgdosb s
d9Lfogarowo 0dbs oo ImMFMEMYos, Jo130bIgdoL 035DMbO, sMILZ0L 9BIJGHMO™dS s bbgs

12



3565993HM900. B53900L 3@ 9630IMH0 MYM30vwo 9x39dE0 FgBsLEs ex situ Jumz0wm3zs60 3MwEHMOHOL
9ol 359mygbgdom, MHmIgero 990y9)bowo 0gm 5 3mbm3sbzo®mmadol MxMgmwo bsbol HCT116,

dsbbg 0bm3zMomgdreo ETBF 9@sdo E3-Ls s gLsdsdolo FVA7 Rsaom. 33og0l dod@gMomEoyero
9%399G0L 259m dogdBHgM0mo MoEbzo 8993060 ca 2-3 wmysM0mMIom. 08MbMYbmEo gi39JdEo 899mjds
ELISA 9g00mo0o TNF-a s IL8 06gdligdol gobmdzgdoom. TNF-a BGodmmsEos ogdoms 935bs,
53 392900l ©5©Yd0M 03MBMYEME 9539dELS O Fo00 1gM30 3tBHIBE0SML SEOLEGMGMGOL. M3,
IL8 ©mboli By HMam® 3 LEWE0S© OO0 FJOIAIE 396 BSOMZoWs, MroYB, gMmol dbMog,
00 80MM0mMYBL BogdEBHJOol LBEGHOINWOGMOWMW 9839dGHDY, FoaMsd, dgmeg dbGOZ, gl Fgodwgds oyml
LMoL 300mb 3063900 Boggbm@Ol IJmbg 3530903HIOOLMZ0L, MoYSE IL 8 Fo®dmads sbx0ma969BmM6
SbME0MYd. 59996 39dMI0bGY, 53 Bd30MbL MROM FOHDBOWO s OS> Tgufogews BLFoMmYds.
50009650, 990dmgds o3533bsm, MM FgdmTszs 9BIIGHMOO ex situ Jumzowmzsbo 3MwEHMGOL
990, HMIYOE BORJOOL MYMH30Wo s 03bMYIBMMmO 3mEGHIbE0sol Tgx3olgdol bydmogdsls
0d935; 6@ 500bodbml, Mmd B.fragilis jobssdgy 9JGH0wm0 09MH5309wo 3930l godmymas s
3500 56&0859G9MH0E0 s 08bMA96MHO M30L9d9d0L FgBsligds 30039 0gm Bo@oMgdo.
50b0d3bs: gl 3MMgdBHo TbsMOFIMH0E0s Tms MMLm39eol Lobgemdol gHm3zbmewo bsdggbogdm
53mbobl yMsbEom # FR-235/7-250/ 14

USE OF BACTERIOPHAGES FOR PROPHYLAXIS OF COLON CANCER:
ASEESSMENT OF THE POTENTIAL
Nata Bakuradze, Nina Chanishvili
George Eliava Institute of Bacteriophage, Microbiology & Virology, Tbilisi, Georgia
E-mail: nina.chanishvili@gmail.com

A growing body of evidence in the last years has raised up the question of the putative causal role of gut microbiota
in the carcinogenetic process. A specific attention was paid to Enterotoxigenic Bacteroides fragilis (ETBF) which
is associated to predisposition to colon cancer. It is well known that bacteriophage (phage) therapy is effective in
treatment of various infectious diseases of bacterial origin. Therefore, we have assumed that phage therapy might
play a protective role in prevention of colon cancer as well.

The goal of our study is to demonstrate therapeutic and prophylactic potential of bacteriophages against infection
caused by ETBF B.fragilis using the gut tissue culture model.

To achieve this goal the B.fragilis phages were isolated from the sewage water samples and thoroughly studied for their
morphology, host range, effectiveness of plating, etc. The potential therapeutic effect of phages was assessed using
an ex situ tissue culture model developed on an adnocanciroma cell line HCT116, inoculated with the ETBF strain
E3 and the corresponding phage ®VA7. Due to bacteriocidal phage effect the bacterial counts dropped down for ca
2-3 logs. Immunogenic effect was tested using ELISA method by measuring TNF-a and IL8 indexes. Stimulation of
TNF-a approved a positive immunogenic effect of phages and indicated on their therapeutic potential. However, an
increase of IL8 level could not be considered as a completely positive result, because, on one hand it the indicates
on a stimulatory effect of phages, but on the other hand, this may be risky for the patients with already developed
first stages of cancer, since production of IL 8 is associated with angiogenesis. Therefore, this issue requires more
careful and deep studies to be performed.

Thus, we can conclude that an effective ex situ tissue culture model has been developed which allows assessment of
therapeutic and immunogenic potential of phages; It should be noted that isolation of the therapeutic phages active
against B. fragilis has been implemented and evaluation of their antibacterial and immunogenic properties has been
performed for the first time.

Acknowledgement: This project was supported by the SRNSF grant # FR-235/7-250/14

3b3ewo M3mdoL BgIg9boMYdsBY IBMABIIMEO 5303530900 - 396mTozol dmdsgswo
30050 3MGHMM>330em0
Q593500905m5 3MBBHOMOLS 5 BLEBMYPSPMIIM0Z0 X S6IOMYEMIOL 9HM3bmwo 396EHM0, MdowobO,
LodoOmggem
9w-13mb@o: adam.kotorashvili@gmail.com
©553500905m5  3MBAHMHME0oLy s LEBMYSMYOMH030 X IBIOMYEMIOL gOHM3bme 396GH®To 396maols
3960 3mbJaombocmqdl 2012 {erosb. 496maols 39bGHM0 Mbo3sMEm0s MM LodoMm3zgEmbsmzol,
51939 M930mbol J39yb9d0l Bstyargddo (5HgMHds0X 60, Lrmdbgmo, MMMJgmol sedmbsgmgm bofjowro,
M365065).  396GH0L MBI MBMBL AoBLEBOZMIZL gHMOL FBEOOZ S0 MMmdOL bgd39boMgdol
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3odBm®Is MiSeq (H™Igebg3 bmME09wgds MMM dodBg®omwo s 300vo doeosbo
396m3dol bz gmGoEGo 565300 g3MMdOL  A580x3zMs, S193) JM3IM0MGHME0  MMY6oDIGOOL
(35B0b, be®dol, Jos@mommo bgzwozol s .9.) ggbmdol s65¢00b0), bmwm dgmegl b3 domowo
3390030353000 936090 m XMR0, MHMIGM3 39300 593U GHMYobobygdo sd96M030L dgaMmmgdwo
9H5GJO0LS O 930M30L 59943956 WHdMOHEHMM090T0, BsOMbo 501056 IM35¢ LsdgEbogem 33w935d0
5 99999050 330293900l 256bmM3091gds Msbs8gMM39 390Mm©YdOL 45dMmYgbgdom. sboero Momdol
199d39606900L dWsEBRMMIs MiSeq (s> dolo OO EOBHZ0MMNZ00 BY630MmboMYGIOLIMZOL LoFoMHm
53b3oMg  935M5GHMES)  396GHMOLIMZ0L 30039 9BS3BY dgdgboero 0dbs 539030l FgaMmmgdEo
9H5G9O0L 5305(330L ©Y39MEHTIBGHOL 633300 LHTRMHMHYJdOL T9I30609d0L BosggbBml (DTRA)
9096. 9ma3006900m, Tgmeg SWo@BMMIs Fgdgbowo 0dbs 935 gdsMs  3MBGHMMOL (3963 MOL
00X IGH0b.

199d39606900L  BHgdbmemaool 3963000509058 BMBPITIBGHWOO s 2odMmYgbgdomo 3393900
00mb5I)0E0bM J0T>MH¥IEGd0m sboe LoggbE®BHg 5094356s. 30335605 0 MBOBL 3eodBMEDs MiSeq by
(6™Igois 396maol 396@®30s 396m319dE0) FglsdegdgE0s 4obbMME0gw gl BT ol ydzgbo®mgds,
AOGIMGo 63 ob  bgd3z9gbLo, TgBorgbmdN©o, 3JwobolzwW®mo, LobsdsGmwm  9939MHEH0BoLsMZ0L
3963Mm3boo 609499900l 330935, SWOEAHBMMTS 51939  FgLodEdgE0s  J9FMYgbgdo  0gbsl
2bs39bGHMM0 s 98MmYygbgdomo 33t93900L 39360 Lbgs d0doMmMMEgdom (296900l gdudMglools
d9Lfogams, 8900030, 303MM MBI ol 9gJu3MgLos s 5.9).

396m3dol 396@®do gobgwowo brmmo erols gobdsgermdsdo 339 39BbMMOgw®s s J0dE0bsGgMdL
96535000 360M9d3Ho. 39bmdol 396GHMB 9GO 96539OMI™MIYE Johmmewo MboggdlLo@gdgdoo
36OMo  1bo3zgMboGg@0, 0wosl  MbogaMLo@gBHo, X935b08300l  MBdOOLOL  Labgwdfonm
»60396L0GYGHO ©d 5.9.

@b 5¢5dmbob bo30MmbsEOHO W sdMESEHMM0s (60w I9Jlo3m, 587) 396maol (39bGHMOL Mbod3zbgmmg569L0
39MGBb0oME05, H®MIGE0E SHMME309WgdL 39B6EGH®OL 3H9dbo3M® s 0bGHI 9GO IH b FYMSL dobo
23bJ30mboMmadol 30039039 MY9Id0H.

36M9H96@9300L MM gobbowrmwo 0gbgds sbao momdol gd39b00gdsHg s83mdbmdMWO 530 35309d0

HMIggd03 BIOMME 250M0Ygbgds 5o Ibmewrm BBLTIBEGHWME 331939030, 5M6TgE 299mygbgdom
3936096909330, 3500 FmMHob 3¢00bo3M® 3M5]E03500.

Next Generation Sequence Bases Applications — Future of Genomics
Adam Kotorashvili
National Center for Disease Control and Public Health, Tbilisi, Georgia
E-mail: adam kotorashvili@gmail.com

Genome center (GC) at National Center for Disease Control and Public Health became functional at 2012. Whole
Genome Sequencing patform Illumina Miseq located at GC makes Center unique not just for Georgia but for whole
region including Azerbaijan, Armenia, eastern part of Turkey, Ukraine. MiSeq is best choice for bacterial and viral
whole genome sequencing and at the same time it can be used to analyze genomes of eukaryotic organisms (Grapes,
Wheat, Lizards and others). GC is represented by the group of the scientists with high qualification. They have got
trainings in leading universities of United States and European Union countries and are involved in many scientific
project implementations using advanced techniques and technologies.

Next Generation Sequencing platform MiSeq (and all required equipment for library preparation and sequencing)
for National Center for Disease Control and Public Health was provided by Department of Thread Reduction
Agency (DTRA, USA). Later the second platform (MiSeq Dx) was procured by National Center for Disease Control
and Public Health of Georgia.

Development of Next Generation Sequence based technologies enabled biomedical applied and basic science to reach
new level in research. On the Illumina MiSeq platform (located at NCDC Lugar Center) we do DNA and total RNA
sequencing, metagenomics, MiSeq platform can be used to analyze clinical and forensic samples. There are many
other MiSeq based applications (gene expression profiling, methylation assay, micro RNA profiling and so on).
During last five years at the Genome Center there are many implemented and ongoing projects. NCDC Genome
Center has very close collaborations with Georgian Universities: Agrarian University, Illia State University,
Javakhishvili State University, Batumi State University and others.

Los Alamos national Lab (LANL, New Mexico USA) is the main partner of Genome Center. LANL provides
technical and intellectual support for center from the 2012.

Presentation will focus on Next Generation Sequence based applications widely used in applied and basic research
as well as in clinical practice.
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JoOEo 3sBoL MmmMbo x0dob bErymo gg6mdol LgzzgboMmxds s FgEsMYPdOMO §gbmdogs
05 BOGOdS
L5939 ML 550 MB03xMOLEYGHOL dMg3IMO 49b9EH030L 0BLEOGHMGHO
9-Rmb@o: i.pipia@agruni.edu.ge

3500 mBwoml geHm-9Hmo Yyzgwsdg 36093690 mgzs60 93965090 3ME@GMss. 35Dol Lbgoalbgs
X 03900L2960mdobi9339606905m3B60I369M3569L MM SLE¥YgdLZBOLA9EMAOL0bEIM3MYGHSE0BS
930 300bdgLHo3eolLogdgdo. 06599069330 930L BMIRMGOT0 3063905 0gbsbbMEME0gwgdMo
bbgoolibgs 3s3mxaado 993535¢00 JoOmvero 35Hol mmbo x0dol: BbsggMol, Loggmagol, dgibwy®o
d3969L5 s BJsHoomgrol LOwo 296mgdoL (doMMZMWO, JEMOMIWILEIOO, JoFmdmbo®omwo)
19339606905 5 396900l bMEH0MYds. 296MmTgdoL BMSYTI6EHOMGOMEO B0BO0MY3900L 19339606 9ds
396bm®E0gw©s 0erdobs 35093 (Illumina HiSeq) 3@ Bm®dsBy. 30w 39v9eo x0dol 19 §Hmdmbmdsemo
0568080930M30L ©9EIMB060MIOOLIMZ0L Fodmynbgdme 0dbs MRIMBLMEO 30bm 695Gl ggbmdo.
19339606900L  F9YRIO0L  B0MOBRMMT>EH03Mw0  565¢0Bom  (29bMmToL  BMEHOEo0L  3MOGHBMEODs -
39396@)9), 653969005, A Bbogg®o go3egl 17.409, Logg®mago 17.021, dgbbmeo 953569 18.355, Odsfoogaro
30 13.960 996L. 3500 dM0b, GH9gM39bLlobmaobsols 106 bsGobslfo®mdg@yzgero (9.§. predicted genes) o 43
1L9I3MA960 bs3m3zbo 0dbs JHMAMbmIgddo 12, 18 Hsbmdo (18R) s 19, LEGoWdgb Lobmsbgdols 44
3960sGH0 3960 30 JOHMAMbMIgddo 10 s 16. 3609369 M35605, 50060TbML, GMI Js@mmo 35Bob
Xx00d9080 653m3b0 04bs M58gbodg obgmo sbsgro GHgMH3gblobmsbsols (4) s  LEGHOWBYBLOBMSBL (7)
3960, OH™Igeros 306m 69919M0OL ©B3-0o 56 Im0dgdbs. 2oMs dOMMIMWO gbmdols, Bgdmmbligbgd o
JoOH 0 350l MmmMbogzg x0dobom30L lY33950MYOIEO S 255650 BGdIM 0dbs JEmBMSWILEGO
@5 30@GMJMmbM0mwo 9gbmdgdo (2obLoBO3MWWOs 496900l MoEbgo, LBo3gdo s 0bgwgdo). 33wg3s
Vitis vinifera-b bbgo@olibgs 303wmxamnqdol §o0dmdsygbargdol dgsmgdomo LGwmwo gqgbmdm®o
965¢0Bol 30MH39w (30090l FoMdmoygbl.

WHOLE GENOME SEQUENCING AND COMPARATIVE GENOMICS OF FOUR GEORGIAN GRAPE
CULTIVARS
Ia Pipia
Institute of Molecular Genetics of Georgian Agricultural University
E-mail: i.pipia@agruni.edu.ge

Grapevine is the one of the most important fruit species in the world. Comparative genome sequencing of grape
cultivars is very important for the interpretation of the grape genome and understanding its evolution. The whole
genomes (nuclear, chloplast, mitochondrial) of four Georgian grape cultivars - Chkhaveri, Saperavi, Meskhuri
mtsvane, and Rkatsiteli, belonging to different haplogroups, were resequenced for the first time. The shotgun
genomic libraries of grape cultivars were sequenced on an Illumina HiSeq. The sequence of all 19 chromosomes of
four Georgian grape cultivars was determined by resequencing using Pinot noir as a reference genome. Annotation
of chromosomal DNA by MEGANTE annotation system, revealed 17,409 candidate genes in Chkhaveri; 17,021
in Saperavi; 18,355 in Meskhetian green and 13,960 in Rkatsiteli. Among them, 106 predicted genes and 43
pseudogenes of Terpene synthase (TPS) (chromosomes: 12, 18 random, 19) and 44 candidate genes of Stilbene
synthase (STS) (chromosomes: 10 and 16) were found in all studied Georgian cultivars. Several novel TPS and
STS genes not presented in the reference Pinot noir genome were detected. Besides, genomes of chloroplast and
mitochondria were sequenced and analyzed for all above mentioned four Georgian grape varieties (the number
of genes, SNPs, indels are determined). This work is the first attempt of a comparative whole genome analysis of
different haplogroups of Vitis vinifera cultivars.

30690l J0dsM9dd> BYs30MYPOBY: JegdBHOMLEIGH0ING0, 3560gMZs5LOL s Bgs35-GIGH™3obo
9600gHNJ8EgdoL fawowol Bggaligds
3.0 60, b. 35690, 3.3- HOMDO
90B0gsbol Lobgdfoxm MboggMLo@gdo, LEdbGmgm Wsblobyo, doBoysbo 48824, 533
9-5mb@o: tarabara@egr.msu.edu

dgbsz00: 306¥lol B0BsEYds BYEs30MHBY SO gdl 360369 M356 MMl 0dol oblsbL3MHT0,
Y] HMAMO05 50530560L 9JB3MDBOEOOL HEIBIMMBS 30O 3500MYGboLoET0. IO0BIMYdO
D93060 F90dgds 0gmlb 003500 35593900, MMIgEog ™Mb gMm3z0L 6 5dw0gMgdl 30MHXYLOL
39053995L 5059056 b 30MH30M0 3MbBodBHOL MM, 1939 OOBIMMYdIMOo 15339000 6 fywoo.
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3060MBoLs 5 BYs30MHOL  oblib33900 MM IO™MJIgEIdol 360d3bgemdol B3gbgds LsFo®mms
3060l d0dsM9d0L 3MbEOMEOoLsmM30L. Derjaguin-Landau-Verwey-Overbeek (DLVO) o Ub3gs, dmeom
©OML 203039 gdwo DLVO (XDLVO) 0gm6ogdo 3sGomm@ 459m0g4qbgds 3060mLol ©9s30605b
MOH00YONMOOL SOBFIMS. 9JU39MH0TIbEMEs©, 30MYLOL J0ToMgds BgI30MBY Fgodegds dgnsliglb
339030L 3M0BESol J03OMBLLFMMO00 3506930l IMbOEBHMOObYOL 3odmygbgdoo.

99b396M0096¢gd0: 306vLol  53gHBool TGLoBsLYdWwsE FMIBsEs  oblblzs39dMo  FMbEHols o
30OMBOMOHMIOL  IJmbg  BgEs30MHOL  IBIMZs  (3M0ggdBHOMMOEJd0, BoymasEbmzmgdm
159053900, 39MOLMBs MO IMZWOL 3OMYJ3HI00). 3bE o OL 3MbOL AsBMAZs LoTL5gdSL 35dg3L
39358356 306LOL 30OMBOWIOMDS igoedo godmygmaowo msgz3oLbvBswo 9bgMyool dobggzom.
QCM-D-obl 899939md00 300900 94u39Mm0dgb¢ Mo J9gaq00 5sd0sbol sEgbmgzgomlols s MS2
335900 593356 B930MHMb 53900l 99dmbgg3z9d0 dgsts XDLVO 0gméools 36:mabmgdmsb.
99092900:  306LoL  2o65Hogds 309w BHOHMWOGHOlL  36M635¢ M6 bgsdomby dmbps ™G
35D5: 5O BoBS M0EI3L 30MHLO-HBYI30MOL MMNO0IOHMJIGIOL, FgMMg BsBS 30 - 30OHNLO-
3060l MOHM0YONJIGId0M 3MBEOME0MGOs© J0TogMgd0l 3069FEH035L. JoMHOMoEO 3M3MbgbEgdOL
3b65¢0Bds 583965, HMI 58 MO0 Bobol 0dogMgdol JsB3969090 ©sTMY3000gE0s JOHMT6IOLYD
S MOMMIME0  3MMG0MIdL  dgbsdsdolo XDLVO gbgéyool 36Hmpowol dgmes doboddmasb.
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Virus attachment to surfaces: Assessing relative contributions of electrostatic, van der Waals, and acid-base
interactions
H. T. T. Dang, X. Wang, V. V. Tarabara
Michigan State University, East Lansing, MI 48824, USA
E-mail: tarabara@egr.msu.edu

Introduction: Virus deposition onto surfaces plays an important role in determining the likelihood of human
exposure to viral pathogens. Environmental transmission via contaminated surfaces (fomites) can be a major transfer
pathway that complements or enhances direct person-to-person transfer, or transfer with contaminated food or
water. Elucidating the relative importance of different interactions between a virus and a surface is for controlling
virus deposition. The Derjaguin-Landau-Verwey-Overbeek (DLVO) and, more recently extended DLVO (XDLVO)
theories have been broadly applied to describe virus-surface interactions. Experimentally, virus deposition onto a
surface can be quantified using quartz crystal microbalance with dissipation monitoring (QCM-D).

Experiments: A number of different surface coatings (polyelectrolytes, household paints, personal care products)
of different charges and hydrophobicities were prepared and evaluated in virus adhesion tests. Contact angle
measurements gave an estimate of virus hydrophilicity in terms of free energy of interfacial interaction in water.
Experimental results on human adenovirus and MS2 phage adhesion to such surfaces obtained using QCM-D were
compared with predictions by the XDLVO theory.

Results: Virus deposition onto polyelectrolyte multilayers occurred in two phases: an early phase defined by virus-
surfaceinteractionsandalater phase with virus-virus interactions controlling deposition kinetics. Principal component
analysis showed that the deposition rates in the two phases were independent one of another and that each was
correlated to the depth of the secondary minimum of the corresponding XDLVO energy profile. Hydrophobic and
electrostatic interactions governed the deposition process: short range hydrophilic repulsion prevented deposition
into the primary minimum while electrostatic interactions defined the dependence of the deposition kinetics on the
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ionic strength. Different surfaces showed distinct kinetics of and capacities for virus deposition.

Conclusions: Comparison of QCM-D observations with XDLVO predictions show that virus deposition rate
correlate with the depth of the secondary minimum in the XDLVO energy profile. The depth of the minima is defined
primarily by the acid-base and electrostatic interactions supporting the hypothesis that charge and hydrophilicity
of the surface control virus adhesion. When the deposition occurs from high ionic strengths, the screening of
electrostatic interactions makes the role of acid-base interactions more prominent emphasizing the importance
of hydrophilicity as a surface design criterion. The overarching observation is that differently prepared surfaces
show distinct kinetics of and capacities for virus deposition supporting the hypothesis that surface coatings can be
designed to have tailored adhesive properties with respect to viruses.
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Precision Irrigation under Full and Deficit Irrigation for Adaptation to Climate Change
Pantazis E. Georgiou
Aristotle University of Thessaloniki, School of Agriculture, Laboratory of General and Agricultural Hydraulics and
Land Reclamation, 54124 Thessaloniki, Greece
Email: pantaz@agro.auth.gr

Climate change is considered as a critical factor for water resources management. Negative consequences of climate
change are directly related to hydrological processes and crop production. To address the challenges caused by
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climate change, adaptation measures should be adopted by decision makers. Traditionally, agricultural research is
focused primarily on maximizing the yield per unit area by allocating water to different crops according to their
water requirements. In the recent years, the research focuses to increase water productivity within the constraints
of available limited water resources. The sustainability of irrigated agriculture requires the efficient management
of the limited availability of water resources under the existing constraints. In this paper an optimization model is
developed to determine the optimal crop pattern and allocation of irrigation water under full and deficit irrigation
conditions for adaptation to climate change using precision irrigation principles. The model takes into account the
water availability for irrigation. The objective function of the model is based on crop-water production functions
and economic values. The model constraints include the available water resources, irrigation water requirements,
crop yield etc. The optimization problem is non-linear, without analytical solution and with multiple local optima.
For this reason, global optimization techniques are used to identify the global or near global optimal solution. The
optimization model is applied in a Mediterranean area for two study periods. The one period refer to historical
data (1977-1997) and the other one refer to climate change during 2081-2100. Two climate change scenarios were
used (RCP 4.5 and RCP 8.5) which were generated by two Earth System Models (ESMs) CanESM2 and HadGEM2-
ES. The downscaling was performed using the weather generator ClimGen. Given the expected continuous
decrease of water resources availability due to climate change, the results showed the effectiveness of applying
optimal deficit irrigation practices and indicated that the proposed optimization model could be a valuable tool for
precision irrigation scheduling and development of adaptation strategies regarding irrigation systems planning and
agricultural water management.
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Molecular plant physiology: the significance of plant nutrition in supporting human nutrition
Christos Dordas
Aristotle University of Thessaloniki, School of Agriculture, Laboratory of Agronomy, 54124
Thessaloniki, Greece,
Email: chdordas@agro.auth.gr

Global food systems are failing to provide adequate quantities of essential nutrients and other factors needed for good
health, productivity and well-being in many developing nations. In addition, Green revolution cropping systems
have resulted in reduced food-crop diversity and decreased availability of micronutrients. Nutrition transitions are
causing increased rates of chronic diseases such as cancer, heart disease, stroke, diabetes, and osteoporosis. There are
many nutritional problems such as protein-energy malnutrition which affects over 150 million under-five children,
Iodine deficiency which affects over 740 million people, vitamin A deficiency causing blindness which affects over
3 million children under-five, Iron deficiency causing anemia which affects over 1.5 billion women, children and
men, malnutrition of the elderly which affects over 540 million elderly from which over half of them have some diet/
nutrition-related degenerative disease such as cardiovascular, diabetes, osteoporosis, and cancer. Holistic, sustainable
improvements in the entire food system are required to solve the massive problem of malnutrition and increasing
chronic disease rates in developed and developing countries. Agriculture’s primary focus is on production alone,
with little concern for nutritional or health-promoting qualities. Nutritionists tend to emphasize unsustainable
medical approaches to solve malnutrition problems such as supplements and food fortificants. However, these are
simplistic views and looking for “silver bullet” approaches for solutions. The improvement of nutritional quality of
foods can be done with several ways such as increase in density of trace minerals by increasing uptake, increasing
allocation to edible portion of crop and also decrease density of anti-nutrients such as phytates and tannins. Also the
increase density of substances that promote bioavailability of trace minerals such as hemoglobins and ferritins has
been proposed as a way of increasing the content of iron and possible other nutrients. Moreover, there are several
agricultural approaches to produce “Healthier” Plant Foods such as better field site selection, use of fertilizers,
cropping systems such legume-cereal rotations, use of micronutrient-dense varieties of food crops, increase in
production of vegetables, fruits, and legumes, utilization of indigenous plant foods and diversify food systems, and
genetically modification of food crops to improve nutrient output of farming systems. In conclusion, there are many
mechanisms that can be modified and molecular biology offers many tools to solve nutrition problems and together
with the use of conventional breeding programs we can find better genotypes with better nutritional quality.
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Molecular events involved in the acquisition of fertilizing ability in mammalian male gametes
Prof. Bernabo N., Dr. Valbonetti L., Dr. Ramal Sanchez M., Dr. Simoes Machado J.,
Dr. Capacchietti G., Prof. Barboni B.
Faculty of Bioscience and Technology for Food, Agriculture and Environment, University of Teramo, Teramo,
Italy.
E-mail: nbernabo@unite.it

Introduction. One of the most challenging issues of modern society is the reduction of Human fertility. In this
context, male infertility is responsible for approximately the 50% of infertility cases affecting the couples, and among
them, around the 40-50% are due to unknown factors (idiopathic male infertility)[1-3]. Consequently, the study of
molecular mechanisms driving spermatozoa to reach their full fertilizing competence is attracting the attention of
several groups of researchers all around the world [4-6].
Materials and Methods. With the aim to shed light on the process that leads male gametes to acquire their ability to
fertilize eggs, the so-called capacitation, we adopted a mixed in silico-in vitro innovative approach in which we realize
mathematical models of the interaction among all the known molecular components involved in signal transduction
of mammalian spermatozoa. Then we validate the inferences obtained from the model in in vitro systems of growing
complexity, with gametes only, with gametes and somatic cells, in 3D culture in presence of biomaterials.
Results. As a result, we identified the whole network of interaction involved in spermatozoa physiology [7-9] and, in
this context, we have been able to discover new functions of molecules and pathways [10,11] and we investigated the
use of graphene oxide as material able to engineer sperm membrane with positive effects in terms of IVF outcome [12].
Conclusion. Human infertility is a complex problem, with important negative consequences either at the couple level
(worsening of life conditions, psychological and physical stress, expenses) and at societal level (rise of National Health
Systems costs, decrease in natality, social changes, population ageing). It has a multifactorial etiopathogenesis related
to the life style and to the emergence of new pathologies and has a multiform clinical pattern. For this reason the
adoption of an analytical approach able to take into account its complexity, based on n silico and in vitro experiments,
could contribute in understanding male gametes physiopathology and to discover new diagnostic and therapeutic
strategies.
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Nanomaterial-Based Sensing of Phenolic Compounds and Related Antioxidant Capacity in Food
Dario Compagnone
Faculty of Bioscience and Technology for Food, Agriculture and Environment, University of Teramo,
64023 Teramo, Italy;
E-mail: dcompagnone@unite.it

In the last thirty years, polyphenolic compounds in foods have received outstanding attention because of the
technological role and health benefits related to their well-known antioxidant capacity (AOC). They provide
tangible added values in food, playing a key role in preventing or delaying autoxidation and have attracted much
attention as food stabilizers, dietary supplements, and natural-health products. For these reasons, many efforts
have been made to provide simple, effective and user-friendly analytical methods for the determination of the AOC
evaluation of food polyphenols, both in the research and food industries. Moreover, the development of efficient
procedures for the extraction, analysis, and characterization of PCs from different sources is a challenging task due
to the structural diversity of PCs, the complex natural sources and their interaction with different food components.
Nanomaterials have been increasingly employed for the development of sensors and sensing assays, because of their
size-tunable and unique optical, electrical, magnetic, catalytic, biological, or mechanical properties. Optical and
electrochemical sensing strategies of for the rapid detection of polyphenolic compounds in food have been the
object of recent research activities. Two main approaches for the detection of polyphenolic AOC in foods developed
at the University of Teramo will be presented: optical detection of the synthesis of metal nanoparticles and the
use of nanomaterial based electrochemical sensors. The Au and Ag nanoparticles formation by the polyphenolic
compounds has led to rapid, extraction-free spectrophotometric detection of AOC in different food commodities
with performances comparable or higher than classical Folin or ABTS methods. The use of carbon black modified
electrochemical sensors on the other hand, allowed an extremely sensitive, and low cost analysis of o-di-phenolic
compounds in food. Analytical features and performances on real samples will be reported
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Preserving Freshness of Processed Vegetables Using Emerging Processing Technologies
Federico Gomez Galindo
University of Lund, Food Technology, Engineering and Nutrition, Lund, Sweden
E-mail: federico.gomez@food.lth.se

Preserving freshness in fruits and vegetables that have been subjected to “harsh” processing operations such as
freezing/thawing and dehydration is a technological challenge. This challenge can be addressed by the application
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of pulsed electric fields (PEF), in the reversible form of the technology. This lecture describes the application of
reversible PEF for the quality improvement of frozen/thaw leafy vegetables and dried basil leaves. For improving the
freezing tolerance of leaf tissues, a cryoprotectant (for example trehalose) is first infused in the extracellular space
of the tissue using vacuum impregnation (VI). The impregnated tissue is subjected to PEF which could (i) distribute
the cryoprotectant in the extra and intracellular spaces of the tissue and/or (ii) cause stress responses that would
lead to an increase resistance to abiotic stress such as freezing. The combination of VI and PEF drastically increase
the freezing tolerance of the treated leaves. Another application that is discussed in this lecture is the preservation of
quality on aromatic herbs such as basil during dehydration. The method is based on the observation that application
of pulsed electric field can lead to stomatal opening, suggesting a differential influence of the electrical treatment on
the stomatal complex relative to its influence on the surrounding epidermal cells. Forced stomatal opening facilitates
water loss from the tissue, enhancing the rate of dehydration and the quality of the final product.
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Development of effective monitoring and management practices against invasive pest brown marmorated
stink bug
Greg Krawczyk, Ph. D.
The Pennsylvania State University, Department of Entomology;,
Fruit Research and Extension Center, Biglerville, PA
E-mail: Gxk13@psu.edu

Brown marmorated stink bug, Halyomorpha halys (Stal) (Hemiptera: Pentatomidae), an invasive insect pest
originated from Asia continues to represent serious challenge to agricultural crops. Although broad spectrum
insecticides such as pyrethroids, neonicotinoids and carbamates are still the main tools utilized in an effective
management of BMSB, a better utilization of BMSB monitoring practices and development of alternative BMSB
management options proved to be an effective way to significantly reduce the number of necessary insecticide
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applications. Trap based BMSB treatment thresholds utilizing the captures of BMSB adults and/or nymphs, although
still somehow provisional, appear to be viable and useful BMSB management decision tool. Also, the utilization of
“ghost traps “and various variations of Attract and Kill (A&K) strategy proved very promising in reducing the direct
reliance on pesticides to reduce fruit injury caused by BMSB.

Recent BMSB monitoring studies documented the viability of monitoring of BMSB adults and nymphs by
commercially available traps and lures from Ag-Bio Inc., (Westminster, CO), Rescue trap and lures from Sterling
International Inc. (Spokane, WA) and BMSB traps and lures from Trece (Adair. OK). Additionally, under alow BMSB
pressure or during initial phases of invasions, the clear sticky plastic traps represent very valuable early detection
and surveillance tool. The net based traps such as the so-called “ghost traps utilizing long lasting insectivide treated
net (D-Terrence net, Vestergaard Frandsen, Lausanne, Switzerland) baited with multiple commercial BMSB lures
captured high numbers of BMSB adults and nymphs, frequently much higher then currently available commercial
BMSB traps. And while we are still in the early phases of being able to precisely correlate the numbers of captured
BMSB with the real levels of injured fruit, employing traps in the orchard is the most reliable indicator of the stink
bugs presence and pressure in the orchard.

Halyomorpha halys-ob 30m@mg0s, Do6e0, §3939 5 009MHggodo dobo 3mbEemeol (Hg3mdgbsgogdo
089 pedorgego

AYob 065069Mm00l 93563939630, 393HYg39mdOL B353WGHIG0, SOM306 JmOml Mboggdlodgdo,
5O™M3060, e Jgomo

9-gmb@o: temel.gokturk@gmail.com

RoOMLBL, osm. Halyomorpha halys-b (399053¢96s: 396@o@™000s), 9d3L 2sGymazgomo bgyogwgbs
0690603 s Legerol JgMMbgmdOL §3mLOLEJIGODY, Mo3 3d0Tg MBSO 93mbMT0 3O BsIsCYL
0fi393L. BOMLSBs godmoMBgzs Foowo ©MbOL 3MmEoRsYMdOm, 9Bv) FoAb s FgIPO®, SHB0sBIOL
36153500 3030l I;39b56M9l, Boo FaMol: bolmaem IgmEBIMdOL 3MEMMOHIOL, dMLEGHBIMWL, bowls ©s
©93MO5EH0 3396560 ggdL. BoOMBLDS 5MOL 0635D0MO Lobgmds, HMIgeoE 56 GOl MYMHJgmolbmgzol
©585bs0sMYdgEo dfgmo. ol dgdmbzgzom Fgoygzsbgl Jgdsedsbsdo (smgz0b-mmddgmo) 2017 gl
@5 3900098 BIOMNMP 393MEIWES. BoOMBLBIL 306390 gsdmbgbosb Fbmem ghmo fgwofsdo
035300 M9a0mbol 3030l do©hgddo 339 Loa®IBMdO B0 IROJLOMP.. gl sHOL MYMJgmols 3ogol
3536030609090 9HM-9gHM0 MJR0mbo, HMIgedog 98 0635B0wE Lobgmdsls 3030l gobsMMgd0m
LYHOMBMEo HBosBol doygbgds dgwydwros.

1533093 9Mgowdo  BoMMbboL  olidobdws  80-0g 93gbsOgMo  Lobgmdss  ILEbggdMO.
Y39sbg 960936903560 dsl30bdangdos bowol bggdo s 3BJgd0, HmaMMoEss: 3030, GYolb mbowo,
5500, Jan0s30, 35do, dbowo, 3oGHOMLYd0, MmOl by, bmE@ds s 350, Y39 39M3MbsbO
1533990 3MGHWOYO0, OMYMOOESS WMmdom; bLoJobEo; GHYol bggdo, GmymGmoEss: bg39MPboco o
A060g0, 53Mgm39 ©I3MMG0MEo bggdo s dBJgdo, Mmymmoass: Buddléja davidii o gb®s@ysgs;
0mbBHBYIM0o, HMYMO0E 3moE™MO s Hofszs. 33900l OOHML BsBMLLBs bgmgBHL d39bsM0lL Jumzowls
5 i3l Mx Mgl Goamogll, Mog 0§393L bowol gnm®mds300L, BgMOL 39MR35LS S 2oTogMYdYIO
Jumzoobl {o®dmddbsl. ymzgwozg gl 36MMm©wYdEHgdl GmMWWs© goLsgol beol s BHEOL bmzmgsbo
06%39J300L MolgL.

9399m» 8mEg8Mwos MOJgmdo, sMM3060L bsggwryg 300HMdYBT0, BsOMLIBL domemyools sOfigeos.
ROMLBOL Fgydaros (gwofoBo 1-2 momds Fo@mdmazel.d30M39wo  33903bgd0 0360L0L ©sbsfiyoldo
503M5B0obgls, bmwm 306390 s JgmEg WM bEo©0sdo 8ymBo 06030700 - 20 0360LL, GHyob
0bool bgbyg. 59mbsdm®gdyeds BOHslitweds 060300903 339MEBOL EYds Jsoliol §v)s Mosbzgddo
50(94ql 5 530G ML Tmo MHO3b390dY A9BMIGL. 0ol s Jobg300 ) HMIGero I39bsMOL Lobgmds
LOMEgdl Fobdobderols ML, dg®gdl dgderosom 28-32 339G Eboligsb F9asM0 3eslBgmgdols
Loboo 60-sb 170-00g 3390EbOL ©ogds. WsM3zs 0893905 339MEHOL ©oYd0IB IsbErmgdom 5-7
©9do. 250mBg30L ImIbEH0L BOILOME 060303 BIOMLLDS JoOL 5 WsMZ3ME LEoEOLl,
oLo3 30-sb 55 ®YBY s6E™IYBL. dEYOMIdO 339OEBOL IIIL 30M39Wo FobaHOEsE 15-28
9o 0fgqd9b. (gm0l 306390 MMmds LOWYRLM3BsW F9630MM©Ids 78-96 Mgdo. TgmMg Momdob
§o63mddbs 0fggds 0g3coliols demermlb, bmem 1gdEHgdd®mol dmeml 58 Msmdol 0b030gd0 bgdosb
BOHILOMBO. HB58GT0 58 BOHEILOME 06E0300IOL 9fygdsm MY3MMEIIEH0MEO O035v)Ds s 53
@OML JOOHO0MOEIE F9bMdIdT0 53690 9b.

H. halys-ols 006530930l  bodolvybm@  go0Bsds  39UGH0E0IO0L  dmbIstgds, Msbog dglodwms
56MYMBoM0 353096 3Jmbgl LobvMgderm ggbLsblM0sH6YdOL Mom@gbmdsbY s godmofizoml dgmMowo
05369000900l 453053 gds. 3ol godm, 3MBEHMMEOL s EgMbs@orwo  IgmmEgdol dogds sofym.

24



9mbo@mMobols s 30mbGHOMWOoLmM30L 458m0gqbgds BgOMIMbMwo Jobggdo, MMIwgdos 0bowsz9b
H. halys-ob M@0 060003000906, BOHLOwo 060030009008 ©sFIOOL 9339dEWIOMOSBY OO
393965 3dmbs Lo@ymstl ©sdwdsggdsl dgmoen (E,E,Z)-2,4,6-00935¢®0mbsGom. gMom 33060580
dmmol sboo 420 BOHLOWWo 060300 0F0MIL, bmwm [9dm3zs60 dsboom - 160 BOLOYIO
0bogz0o.

50 95369090l 93039900l 053006  SbOE0Wgdws©, IPM-ob  3mb@®mmeol Lolb@gds wmbos
259m30y9bmom.

Biology, damage, behavior and control recommendations of Halyomorpha halys in Turkey
Temel Goktiirk
Department of Forest Engineering, Forest Faculty, Artvin Coruh University, Artvin, Turkey
E-mail: temel.gokturk@gmail.com

The brown marmorated stink bug, (BMSB) Halyomorpha halys (Stal) (Hemiptera: Pentatomidae) adversely impact
on natural and agricultural ecosystems, resulting in heavy economic losses worldwide. This herbivore is highly
polyphagous, feeding on and damaging diverse plants, including field crops, vegetables, tree fruits, and ornamentals.
BMSB is an invasive insect not native to Turkey. It was accidentally introduced near Kemalpasa (Artvin-Turkey) in
2017 and has spread since that time. Only 1 years after this first detection, increasing damage was reported in kiwi
orchards in the Arhavi region, the first invaded area, which is one of the regions for the Turkey Kiwi production in
which the species can cause severe damage through feeding on kiwi.

In the study area up to 80 plant species are list for host of H.halys. The most important hosts include fruit trees and
bushes such as, kiwi, hazelnut, cherry, plum, apple, pear, Citrus spp., mulberry, persimmon and grape; leguminous
field crops such as common bean; corn; forest trees such as maple and willow; as well as ornamental trees and
shrubs such as butterfly bush and honeysuckle; vegetables such as tomato and pepper. When feeding, the stink bug
is piercing plant tissues and sucks the cell content, causing fruits deformations, scars, discolorations that makes the
agricultural products unmarketable and increase the probability of fungus infections.

The biology of BMSB under field conditions in Artvin, Turkey is reported here in. BMSB can develop 1-2 generations
per year. The first eggs clusters were found at the beginning of June and the first larvae of 2nd and 3rd instar were
spotted on 20 June, on hazelnuts trees. The overwintered adults laid their first egg mass in mid-May and continued
until mid-August. Depending on the host plant species, females produce 60 to 170 eggs by depositing egg masses
comprising 28-32 eggs each. Nymphs emerged in approximately 5 to 7 days after the eggs were laid. The 5 nymphal
stages from hatching to adult took from 30 to 55 days. Females started laying eggs from 15 to 28 days after their
final molt. The insect completed its 1st generation in 78-96 days. 2. generation starts at the end of July, at the end
of September the insect becomes adult stage and overwinters in the adult stage in reproductive diapause, usually in
human structures.

Pesticide applications have increased in response to H. halys infestations, potentially negatively influencing
populations of beneficial arthropods and increasing secondary pest outbreaks. Therefore, alternative control
methods have begun to be investigated. Pheromone traps attracting H. halys adults used to montoring and control.
Lure treatment (Methyl (E,E,Z)-2,4,6-decatrienoate) significantly affected adult captures. There were a total of 420
adults captured by bottle traps and 160 adults captured by sticky trap in only 1 week.

If we dont want spread this potential pest, we must must using IPM control sistem.
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Attractiveness of semiochemical stimuli paired with field-deployed traps of Halyomorpha halys in Europe
and the USA - Results of a multinational trapping study
Morrison III, W. R.!, Milonas, P.2, Kapantaidaki, D. E., Cesari, M.’, Di Bella, E.’, Guidetti, R.?, Haye, T.%,
Maistrello, L.>, Moraglio, S. T.?, Piemontese, L.’, Pozzebon, A.%, Ruocco, G.% Short, B. D.7, Tavella, L.>, Vétek,
G.3, Leskey, T. C.”
E-mail: Vetek.Gabor@kertk.szie.hu

'USDA, Agricultural Research Service, Center for Grain and Animal Health Research, 1515 College Ave., Manhattan,
KS, 66502, USA, e-mail: william.morrison@ars.usda.gov
*Department of Entomology and Agricultural Zoology, Benaki Phytopathological Institute, 8 St. Delta str., Kifissia,
Greece
*Department of Life Sciences, University of Modena and Reggio Emilia, Via G. Amendola 2, Reggio Emilia, and via
Campi 213/D, Modena, Italy
*CABI, Rue des Grillons 1, 2800, Delémont, Switzerland
*Dipartimento di Scienze Agrarie, Forestali e Alimentari, University of Turin, Largo P. Braccini 2, 10095, Grugliasco,
TO, Italy
SDepartment of Agronomy, Food, Natural Resources, Animals and Environment — University of Padova,
viale dell'Universita, 16, 35020, Legnaro, PD, Italy
"USDA, Agricultural Research Service, Appalachian Fruit Research Station, 2217 Wiltshire Rd., Kearneysville, WV,
25430, USA
$Department of Entomology, Szent Istvan University, Villanyi ut 29-43, H-1118, Budapest, Hungary, e-mail: Vetek.
Gabor@kertk.szie.hu

26



The brown marmorated stink bug (Halyomorpha halys), native to East Asia, is an invasive alien species in the
USA and Europe, where it poses severe threat to agriculture. The pest is also a significant biosecurity concern for
Australia and New Zealand. The use of reliable pheromone-based technologies may largely help early detection
and monitoring of the species, and may also contribute to the development of effective control methods. Large
black pyramid traps have already been found to be effective at capturing H. halys when baited with the Plautia
stali-produced aggregation pheromone (‘MDT"). It has also been found that MDT synergises attraction to H. halys
male-produced aggregation pheromone (‘PHER’) when deployed in traps, and the combination of PHER and
MDT is able to provide for reliable season-long attraction of H. halys adults and nymphs in North America and
Asia. The aim of this study was to establish the attractiveness of semiochemical stimuli paired with field-deployed
traps in Europe (Greece, Hungary, Italy, and Switzerland), compared with the USA (Maryland). There were a total
of seven sampling sites, ranging from rural to urban, spread across the five countries. In order to evaluate the
population-level response of H. halys to semiochemical stimuli, four treatments (PHER alone, MDT alone, PHER
+ MDT, and unbaited control) were paired with clear sticky cards. The traps were checked weekly for the presence
of H. halys adults and nymphs from 8 August to 6 October 2016. In total, 6280 and 3034 H. halys adults and
nymphs were captured, respectively. The presence of PHER, MDT, or both when deployed with the sticky cards
significantly increased the trap capture of both adults and nymphs. The qualitative patterns in adult trap capture
among treatments were similar between European countries and the USA. The presence of MDT with PHER had a
synergistic effect on attraction of adults, but not of nymphs, in each country than when traps only had PHER. These
results suggest that the pheromone-based tools have worldwide applicability, possibly including the use of traps for
monitoring to inform decision-making, and for attract-and-Kkill, although these specific tactics need to be validated
in other parts of the world.

This paper was supported by the NKTH 2017-2.3.3-TET-VN-2017-00006 (Biological control of invasive pest species
in Vietnam and Hungary) research project.
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Investigation of the effect of alternative management strategies on distribution of Brown Marmorated Stink
Bug Halyomorpha halys (Hemiptera: Pentatomidae) in commercial hazelnut orchard
Maka Murvanidze', Nino Inasaridze?, Greg Krawczyk’
'Georgian Agrarian University, *Tbilisi State University, Georgia; * The Pennsylvania State University, USA

Abstract. Effect of alternative management strategies on distribution of Halyomorpha halys in commercial hazelnut

orchard was investigated in Ergeta village, Samegrelo region, Georgia. Such strategies included “Attract and Kill”

(A&K) approach, boarder sprays (BRD) of effective chemicals and grower’s standard application scheme (GS).
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Unmanaged blocks were regarded as control (CTR). Pheromone baited sticky traps were used to compare numbers of
BMSB captures in blocks with different management strategies. Migration of stink bugs to hazelnut orchards started
in the end of April,, while full set of adults and all instar nymphs were recorded from July 20 to the end of September.
A&K approach has been showed to be very effective in killing of high number of stink bugs through the growing
season and showing better effectiveness compared to the Grower’s standard application scheme. Boarder sprays
of effective insecticides also protected the interior of the orchard much better than standard application scheme.
Our investigation confirmed H. halys as a perimeter driven insect by showing higher numbers of captures on the
borders of orchards compared to the interior. Percentage of healthy kernels decreases from perimeter to the interior
of managed blocks. Corking damage by H. halys is also associated with the perimeter of the orchard and higher in
the perimeter. Finding of 2nd instar nymphs to the end of September supports earlier statement on minimum two
generations of H. halys in Georgia.
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Study of extending fresh meat shelf life with organic acids under refrigerated condition
Zurab Kuchukashvili!, Ilia Gorozia %, Ketevan Panchvidze, Masho Panchvidze, Tamuna Mindorashvili,
Maka Lemonjava.
! Department of Biology, Iv. Javakhishvili Tbilisi State University, Tbilisi, Georgia
? Faculty of Natural Sciences and Healthcare, Sokhumi State University, Tbilisi, Georgia
E-mail: zurab.kuchukashvili@tsu.ge

An issue of food quality and safety is inseparable from human health. Nowadays it is an actual problem to prolong
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the keeping process of perishable food in raw condition, especially, this is difficult for meat. For this purpose, many
different approaches and technologies are being researched. Although there isn’t any effective and economically
realized technology because of different causes. In our study we treatment Chilled Meat with some organicacids (citric
acid, oxalic acid, malic acid) for decrease or braking development of pathogens and accordingly, for prolongation of
shelf life. So, using natural bacteriostatic ingredients against meat spoilage bacteria seems perspective.

The research foresees of beef treatment with organic acids for study influence on physical - chemical and biochemical
properties, established their bactericide affectivity, active concentrations and combinations, their qualitative
bacteriostatic spectrum and quantitative designators.

The research includes determination of antioxidant status of the treatmented Chilled Meat with organic acids, which
implies analysis of antioxidant enzymes activity - catalase and superoxide dismutase. Also, it includes determination
of malondialdehyde (MDA), ammonia and hydrogen sulfide in treatment with different organic acids (citric acid,
oxalic acid, malic acid).

The data shows, that the organic acids prolong shelf life of meat and do not change its quality. Based on received
data, technology for prolongation of shelf life of chilled meat, based to process meat by citric acid, before chilling,
has elaborated and a probated in the industry.

Serial Electrical Stimulations of Orexin (Hypocretin)-containing Neurons in Dorso-Medial and Lateral
Hypothalamus Promotes Come Out from Acute Comatose State and Deep Barbiturate Anesthesia, through
the Acceleration of Sleep-Wakefulness Cycle (SWC) Recovery
Dr.Sci N. Nachkebia, Dr. V. Tsomaia, Dr. N. Maglakelidze, Dr. O. Mchedlidze,

Dr. E. Chkhartishvili, Dr. E. Chijavadze, Ms. M. Babilodze, Dr. S. Dzadzamia,

Dr. M. Shavgulidze, Ms. Kh. Bejanishvili, Ms. N. Rogava
E-mail: vtsomaia@gmail.com

The work was aimed for the ascertainment of following question — whether Orexin-containing neurons of dorso-
medial (DMH) and lateral hypothalamus (LH) and brain Orexinergic system in general are those cellular targets
which can speed up recovery of disturbed sleep homeostasis and accelerate restoration of sleep-wakefulness cycle
phases during some pathological conditions — experimental comatose state and/or anesthesia-induced artificial sleep.
Modeling of experimental comatose state in white wild rats was made by systemic administration of barbiturates at
highest doses. Medium doses of barbiturates were used for anesthesia-induced artificial sleep. 30 min after comatose
state and/or barbiturate anesthesia induced artificial sleep repetitive electrical stimulations of DMH and LH orexin-
producing neuronal regions, lasted for 1 hour with the 5 min intervals between subsequent stimulations applied by
turn to the left and right side DMH and LH, were started. EEG registration of cortical and hippocampal electrical
activity was started immediately after acute experimental comatose state and/or barbiturate anesthesia induced
artificial sleep and continued continuously during 72 hour.

It was shown for the first time that repetitive electrical stimulations of DMH and LH Orexin-producing neuronal
regions significantly elevates the content of endogenous Orexin A in CSF 1.5 h after starting of these pathological
conditions and at the period of come out, shortens anesthesia and coma time and promotes come out from acute
comatose state and deep barbiturate anesthesia, through the acceleration of normal sleep-wakefulness cycle
recovery. These data give us possibility to suggest that the levels of endogenous Orexin A may be causally related to
the acceleration of recovery from pathological states studied in the presented experiments.
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Rare Neurological Disorders — Diagnostic and Clinical Challenges
Giorgi Lomidze "% Sofia Kasradze '
! Institute of Neurology and Neuropsychology;
* Caucasus International University;
E-mail: lomidzegiorgi@yahoo.com

Background: Leukoencephalopathy with calcifications and cysts, also known as Labrune syndrome, is an extremely
rare condition which consists of a triad of leukoencephalopathy, cerebral calcifications and edematous cysts. The
first case of the disease was recorded in 1996, and currently there are about 30 cases are described around the world.
Objective: We diagnosed Labrune syndrome in 2006. Our report provides twelve years observation period and
describes the characteristics of the disease course and the dynamics of complications.

Method: Patient history - Male patient, 34 years old. At the age of fourteen acute headache and seizures. At the age
of nineteen, seizures recurred with right-sided sensory symptoms and subsequent bilateral tonic-clonic seizures.
During last two years memory problems, walking difficulties and episodes of confusion were notable.

On neurological examination elements of sensory-motor aphasia, Gerstman syndrome, bilateral Babinski sign and
diffuse muscle hypertonia.

Laboratory investigations: MRI/CT: Multifocal supra-infratentorial cysts, diffuse leucoencephalopathy, calcifications
in thalamus and basal ganglia. Cytology of cyst fluid content showed dismorphic erythrocytes and macrophages
with haemosiderine sediments in cytoplasm without neoplastic cells.

Treatment: Various AED therapies were applied without significant success. In 2014 and 2016 ventriculo-cysto-
peritoneal shunting was conducted for both bilateral parietal cysts and latter left temporal cyst with symptom free
period for next several years.

Conclusion: The clinical and radiological picture was typical for Labrune syndrome. In our case cysts draining
yielded a temporary effect for a few months. More stable effect was achieved with cyst shunting.
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The study of Hippocampus Functional Heterogeneity in Active Avoidance Memorization
Nino. Archvadze, Sulkhan Tsagareli
Biology Department, Iv. Javakhishvili Tbilisi State University, 13, University str., 0143, Tbilisi, Georgia
E-mail - nino.archvadze@tsu.ge

Despite of extensive research there is still controversy over the general function of the hippocampus, which is
considered as a cognitive structure involved in the learning and memory and tied to emotion and stress responses.
Nowadays it is suggested that ventral zones are involved in emotional, affective behaviour while dorsal regions
mediate cognitive function or spatial processes in rodents. Using the combination of neuroimaging experiments and
data clustering studies, last findings provide evidence of additional distinct subregions. Some data provide notion of
evidence for a hemisphere-specific specialization of the hippocampal formation. Behavioural, anatomical, and gene
expression studies try to indicate functional heterogeneity and behavioural segmentation within the hippocampus.
However, few behavioural studies clarify these functional heterogeneity in memorization and retrieval of contextual
fear memory tasks.

The research was conducted to reveal hippocampal functional heterogeneity in memorization of active avoidance
responses in rats with bilateral lesions of anterior (ADH) and posterior (PDH) parts of Dorsal Hippocampus, treating
after 6 and 20 days from surgery (ADH-6; ADH-20; PDH-6; PDH-20). The measured behavioral parameters are:
avoidance reactions on light (CS), escape reactions on 25 mv foot-shock (5.sec.)(US) and inter-trial spontaneous
activity, assessed by frequencies and latency. Two experimental (20 days with 10 trials per/day) series were conducted:
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the fear conditioning treatment in (I) fixed environment (peering CS with followed US in each trial) and (II)
random environment (rundom pearing of CS with US).

The obtained results show that in (I) fixed as in (II) random environment anterior Dorsal Hippocampus
(ADH) lesions don't influence active avoidance acquisition (ADH-6, ADH-20), but lesions of posterior Dorsal
Hippocamus (PDH) decrease avoidance responses of PDH-6 group in (I) random environment only. Different
patterns were revealed in escape responces: as in case of avoidance responses, there are a significant differences
between the intact group and groups with PDH (both PDH-6 and PDH-20) lesions in I experimental series (fixed
environment). The escape frequencies in rats with PDH lesions (both PDH-6 and PDH-20) were lower then in
ADH rats (ADH-6 and ADH-20). Escape reactions frequencies are significantly decrease for II series (rundom
environment) again.

The effects of ADH and PDH damages on the inter-trial spontaneous behavior in (I) fixed-environment series
show the same conformities as for CS avoidance reactions, but for II (random environment) series there are no
significant differences between groups. Obtained results give possibility to suppose that Dorsal Hippocampus is
involves in active avoidance memorization in the fixed-environment while in rundom environment effects of dorsal
Hippocampus demages are expressed in prolonged latent periods of fear unconditional responses only.
Proposed preliminary data provides the behavioural evidence for different contributions of hippocampus subregions’
to fear-conditioning. The additional studies are planned for the rats with bilateral and unilateral-damages as well. The
comparison of our findings to next-steps’ results and existing models will guide future research toward a resolution
of controversies about hippocampal functions.
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EPIGENETIC MODELING OF ANTITUMOR IMMUNE RESPONSE
Mitskevich Nunu!, Tsertsvadze Tamar', Guruli Georgi’.
'Division of Immunology and Microbiology; Department of Biology; Iv. Javakhishvili Tbilisi State University,
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Introduction and aim of study: Prostate cancer is one of the most common cancers among men over the age of 60.
Once prostate cancer spreads outside of prostate, it becomes incurable. The principles of the only effective therapy
for the advanced prostate cancer - hormonal therapy - was introduced in 1940s, and has not been changed ever since.
Once tumor becomes resistant to androgen deprivation, only few treatment options are left to the patient, yet none
of them are very effective. Here, we proposed to address this need by developing a novel immune-chemotherapeutic
strategy for prostate cancer. Though there was some success in the immunotherapy of the prostate cancer, these
endeavors are usually short lived, and virtually never lead to the cure of the disease in humans. In this application,
we explore the value of the epigenetic modification and immunomodulation in the prostate cancer environment.
In this research we evaluated the role of epigenetic modifier 5-azacitidine (5-AzaC) and immunomodulator -
Lenalidomide and their possible impact on the immune response in the murine prostate cancer model. We studied
their impact on murine prostate cancer cells and on dendritic cells (DC), the most potent antigen-presenting cells
known.

Materials and Methods: RM-1 is a murine prostate cancer cell line, resembling hormone-independent model,
which is a lethal variant of this disease in humans. Dendritic cells were obtained from murine bone marrow. Cell
proliferation assays were performed to evaluate the effect of 5-AzaC and lenalidomide on prostate cancer and DC.
Flow cytometry, ELISA and real-time PCR was performed to evaluate the effect of these compounds on DC and
prostate cancer cells.

Results: 5-AzaC treatment of RM-1 prostate cancer cells and DC resulted in the decreased proliferation for both,
while lenalidomide had no effect. DC were treated with lenalidomide and the expression of surface markers MHC
Class I, MHC Class II, CD80, CD86, CD 205, and CD40 was increased. Secretion of IL-12 and IL-15 by DC increased
significantly with addition of 5-AzaC. There was also the change in the expression of endothelin receptors on DC,
which can affect their function. 5-AzaC also resulted in the increased expression of cancertestis antigen, P1A, by
prostate cancer cells.

Conclusion: Combination of epigenetic modifications and immunomodulation by 5-AzaC and Lenalidomide
should increase tumor immunogenicity and it enhanced DC function. Therefore, these compounds might have a
role in the treatment of advanced prostate cancer.

3o Gggbmenegool 83853905 JoBorMae B0BEANMYdYWO Fyergdol FalisbrigmszIdesE wrHX-
3569 GigoepgBaty b3oGreobal 358mggbboos
6. 30E3bMbB0s, 1. 3m3059300M0, . bo@obsdz0mo, 3. grMs830¢o, 3. FH<MOdY, e . Bmbgwo, 0. 356M3bO
L5JoMMNZIML 53MOME0 Mb039MLOEGE0, MToTodol domdodools s dom@gdbmemyool
0bLEGOGHME0, BOMEMAO0IMO 56230l dMMIEMEM0S, 5085896900l bgogsbo 240 39, mdowrolo, 0159,
LoJoMMN39WM;
9-gmb@o: t.varazi@agruni.edu.ge

939bsMg 353080 YGHMIJLOZOEOMOO 3MEHIBEOIWOM J3MWMYPOMIE KOLOWO oMl F9bseBmbadols
Y399 9839IGHMO LodMoEgdsls FoMdmoygbl. B0GMMIT)05300L FMe35M0 M30MOEJLMds, LOOSTOL
396009, 08590 IEYMT>MYMOL, M 59 D00 5 0MHPZY3S 3N MYPOOO B5EbLO. BOGMMGIYOSEGHMMOL
Gaedo  B30MOHEobsl 259mygbgdols Jglodwgdwmdgdol 33eg3s FgEIMGO0m sboEos. B30MWObLL
390 G035305 ©5 d0MIsLoL 3OMOYI30d 56 MoMbM3L O sbIBLIGINJOL.

33



fomdmoagboo Lodmdoml doBobos mEx-0f3569 Fysedzgbodg L3oMobsls (Spirulina platensis)
9990053099 30396305 BY YMHbMOd0m JodoMEms© ©d06dMMIOMEO fyrrgdol FolvRM3900L
30GMM9I900530990 Gdbmemyools 994abs. dgltrmergdweo LsdMdomlb 0gs 9YOHbMdS L30MMEObsL
9096  H™Jbo3sbEgdol Fgm30L9gdol 3MHMELOL M3EGH0ToEMO 30MHMBJOOL sAJBL s Hywgdol
3LRMO3900L B9IbmEmy0qdol Lodowrm@g godmasL.

Bo@o®mgdmao 33¢930L 99093900050 499mdobstg m35wloBobms, HMA wGx-053569 §gowdEgbaty
130MHE0bs BoLOSMPYdS FYoIb MHMYMOE MOYbMwo FHMJL03sbEHgdol - DDT-U o TNT-U, sbiggg
9dodg d9¢owob - 39B0mdol 0mbgdols Ggm30L9d0L oo MBsGO.

3996mmy0900L 9B9JGHMOMS 2o0MEEOMOos Badowrm@g IMEgw)H 9Ju39MH0d9bEHJdT0, MMIMGdO3
40 @-056 M9B9M32950900 BoBM©s. Ladowrm@g 259mEsd 9B396s, MM L3oMMwobs 989JGHMMO©
SBMBM3908L 50060 FHMJL03sbEHJd0m bgrmzbrMms d0bIMEMmdME ywrgdl s gl 9B9ddHo 15
OOb 396353 mdsdo doomfjg3s. 93 39MH0MPOL gobdsgermdsdo Bodobby GHmJuozsb@gdol d9d;39emds
09odo 90-97%-0m d30MHE©Yds.

36099 GHob Imboermbgeo 99093900L 1bo3oemds MMMl fiywrol LGwmwo ys36989wymaol s
39LYRMO3900L 93MWMYOMSP MLOBODBM F9800535H9d) 8900, BTl sOLOS LEGYIYOSEF0M
53%8o  MEOX-0(3569 §9od3gbstg L3OOl BoMAsLOL 9BgIBHIOO MOoMmEIbMdOL TgBobs o
3oLOLYIBM53939O MB0YIE0WB Q503390 MMOL F9dgy oo IMEFOWds.

Pomdmoagboo LsdMdsm JguOves godmyggbgdomo 36MmgdBHol 216944 gstyargddo GMLMszgEol
963690 Bsdg36096H™m  BMBbEOL s  LyJoMMZ9ML  saMMImo  6039MOLOGHYGHOL  BobsBbLYYIMHO
dbsMFIM00.

Development of a novel technology for cleaning chemically polluted waters by using algae Spirulina
N. Kilasonia, S. Popiashvili, G. Khatisashvili, M. Kurashvili, M. Pruidze, L. Chokheli, T. Varazi
Durmishidze Institute of Biochemistry and Biotechnology of Agricultural University of Georgia, Davit
Agmasheneblis kheivani, 240 km, Tbilisi, 0159, Georgia;

E-mail: t.varazi@agruni.edu.ge

Plant kingdom may be successfully used for long-term protection of environment and disposal of chemical toxicants
from the environment or their conversion into common non-toxic compounds.

For phytoremediation of polluted waters by blue-green algae Spirulina (Spirulina platensis) should have prospects.
Cultivation and biomass production of Spirulina is cost-effetive. Evaluation of ecological potential of Spirulina, in
particular, its tolerance and detoxication ability towards heavy metals and organic ecotoxicants, is the novelty in
sphere of researches in xenobiochemistry.

The main goal of the research is to estimate resistance and detoxification potential of Spirulina towards environmental
contaminants of different chemical nature. It has been revealed experimentally Spirulina’s high remediation potential.
The obtained data became the main motive to think of elaboration of high efficiency (productivity) biotechnology,
based on application of Spirulina’s potential, for remediation of chemically polluted waters.

The aim of presented project is the creation of phytoremediation technology for cleaning of polluted waters based
on using of ecological potential of alga Spirulina (Spirulina platensis) to different chemical ecotoxicants namely for
DDT, TNT, Cs+.

Efficiency of the given technology was estimated after pilot testing of method. Spirulina reveals effect of cleaning for
15 days. During mentioned period was decreased 90-97% of toxicants in all artificially contaminated test variants of
water polluted by DDT, TNT and Cs.

Results of the project contain novelty both in scientific and practical standpoints.
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Georgian Technology of Bio Wine Production
N.Sh. Baghaturia, M. T. Loladze
Georgian Technical University, Institute of Food Industry, Tbilisi, Georgia
E-mail:nugzi@yahoo.com

The World is trying to return naturality of food products by all means and to make by hand whatever is possible
to be done without application of synthetic means. In last years, in outstanding winemaking countries is widely
introduced production of bio wine, what means processing of the grapes grown on bio-farms by known technological
techniques. We have not found the data about bio and bio dynamic wines more safety and profitability than general
classic technology wines in accessible to us literature.

The purpose of the study was to investigate the oenochemical characteristics of the wine samples prepared from the
grape grown in bio-farms and to compare the results obtained to the standard characteristics; investigation of the
alcoholic fermentation of the destemmed must and bio-wine formation process in the area of CO2.

The objects of the study were wine samples - prepared from the grape grown on bio-farms; Control (I) and Test (IL.1;
I1.2) samples: I - fermentation of the destemmed must with aeration, further maturation in closed reservoir; II.1 -
fermentation of the must in the area of carbon dioxide and maturation in the same conditions; I.2 - open racking
off the lees of the wine fermented in area of carbon dioxide and its maturation in closed reservoir. In the samples
there was conducted investigation of the oenochemical and organoleptic characteristics.

It was found that wines prepared from grape grown on bio-farms are equal to wines prepared by standard technology
in all characteristics; with oenochemical and organoleptic characteristics outstands the bio-wine sample, prepared
via maturation of the wine in the same reservoir where wine fermented on destemmed must in the area of carbon
dioxide.
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Biologically Active Substances in Red Dessert Wine Prepared via Innovative Technology
I.A. Kekelidze, N.V. Ebelashvili, M.Sh. Japaridze
Agricultural University of Georgia, Institute of Viticulture and Oenology, Tbilisi, Georgia
E-mail: inessakekelidze@yahoo.com

Phenolic components are outlined from the vast spectrum of bioactive substances of red wine by high antioxidant
effect. They meaningfully lessen the risk of numerous diseases development. Nowadays, growing demand on red
wines in international market is caused by antioxidant activity. As there is positive correlation between antioxidant
effect and wine phenolics, are outlined those red wines, where amount of these components is high. Concentration
of phenolics depends on grape variety, place of grapevine growth, preparation technology of enriched with phenolics
red dessert wine.

We have elaborated innovative technology of red dessert wine enrichment with phenolics. The aim of the study
was to study phenolic content in red dessert wine samples from Saperavi grape made via existed (Control) and
elaborated by us innovative(Test) technologies. Test wine samples were prepared via separate and combined
maceration techniques: removal of known part of grape juice before alcoholic fermentation, fermentation of must
till dryness, correction of alcohol till16% (vol) infermented must and leaving it for a week. The quantitative analysis
of phenolics was conducted by HPLC Method.

It was found that concentration of phenolic substances increases most of all in test sample prepared via application
of combined maceration techniques: removal of known part of juice before alcoholic fermentation and fermentation
of must till dryness. In this test sample, compared to control, amount of phenolics exceeds as follows: (-)-epicatechin,
quercetin glucoside and caffeic acid - 5-times; ellagic acid - 4-times,caftaric acid - 2-times; syringic acid by 65 %;
(+)-catechin - by 39.5 %.

Elaborated by us innovative technology, compared to the existed, gives opportunity to receive higher extraction of
phenolic compounds. High concentration of biologically active phenolics increases antioxidant effect, biological
stability and nutritional value of the dessert wine.
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Bioprotection of Wine Using Nanostructural Colloidal Silver as Sulphur Dioxide Substitute
N. V. Ebelashvili*, N. A. Gagelidze**, N. N. Chkhartishvili***, I. A. Kekelidze*
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In order to hamper development of microorganisms and reduce oxidation of bioactive substances, antiseptic - sulphur
dioxide (SO2) is used in biotechnological process of wine making as universal antiseptic. Free sulphur dioxide has a
highly poisonous effect on human body (sometimes fatal on people suffered from asthma and allergy). Reduction of
sulphites or substitution with safe in wine processing is considered as a primary objective in oenology. Antiseptics
used in winemaking should not be toxic, should not affect useful for human microflora, the wine’s bouquet and
taste. Such antiseptic is nanostructural silver. Numerous scientific researches have evidenced that colloidal silver has
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a wide range of antibacterial action; it destroys about thousand of pathogenic microorganisms and does not act on
the microflora useful for a human being. We have studied the effect of nanostructural silver and SO2 application, in
biotechnological processes of making white and red wines, on the grape must and wine microflora.

The objects of research were white and red wine samples: control — during preparation was used standard dose of
SO2; test samples — various doses of the nanosilver (0.2; 0.4; 0.5; 0.6; 0.7; 0.8; 1 mg/1). The antiseptic was applied as: 1.
in preparation of white wines — in bioprocess of must stabilization (hamper of the spontaneous yeasts, development
of the yeasts pure culture); 2. in red wine preparation process - after conduction of the malolactic fermentation.
There were established the optimal doses of the nanosilver application (as real alternative material instead of SO2)
for bioprotection during the biotechnological processes of wines. in process of the white grape must stabilization
- 0.4 mg/l; when inhibition of the lacto- and aceto- bacterias: for white wine materials — 0.8 mg/l; for red wine
materials - 0.6 mg/1.
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The Synthesis of Superficially Active Substances by Microorganisms
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Oil processing industry is one of the most important factors in environmental pollution. One of the essential
mechanisms in the process of oil hydrophilic hydrocarbon oxidation is the production of oil-resistant microorganisms
which are superior active substances — biosurfactants. They lead to hydrocarbon desorption, emulsification and
solubilization, which, in turn, make microbial cells permeability easier and are important in bioremediation process.
Nowadays, interest for biogenic surfactants as ecologically safe and economically efficient compounds has been
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arising.

The aim of the research was to screen surfactants of biosurfactant products of superficially active substances between
the bacteria allocated from micro-contaminated soil microorganisms in Kakheti region (Sighnaghi, Dedoplistskaro,
Sartichala, Sagarejo).

We took samples from the oil contaminated soils of Kakheti region using the “preserved” method. We used different
food areas to release bacteria from soil suspension.

With the intention of revealing microbial biosurfactant products and oil resistant strains, we cultivated cultures for
crude oil on petroleum products, and oils were added to sterile, strengthened aged food from above and then used
sterile loop to move clean cultures to areas where crude oil was the only source of carbon.

The intensity of cultivation increase on the solid food fields was rated with a four-way system visually (+ - very weak
growth, 2+ growth, 3+ - average growth, 4+ - good growth).

43 bacterial strains have been allocated from the biomass of the oil contaminated soil in Kakheti region. 8 Bacillus,
9 Pseudomonas and 7 Rhodococcus strains have been identified. The screening of biosurfactant has distinguished
5 bacterial strains. Productivity of Bacillus biosurfactant strains gains its maximum in 24 hours, while for
Pseudomonas and Rhodococcus it takes 72 hours. A bloody agglomerate growth and hemolysis is characterized for
strain Pseudomonas sp. K 21.
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Biodiesel Production from Vegetable Oil Obtained from Secondary Raw Materials
Mariami Kirvalidze, Mariami Batsiashvili
Takob Gogebashvili Telavi State University
mariam kirvalidze2018@gmail.com batsiashvilimariam755@gmail.com

Creating ecological, waste-free technologies, which are essential for the world’s sustainable economic development,

is gaining more and more importance in the modern world. In food and recycling industry raw materials are
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recognized as determinants of quantitative and qualitative development. The utilization of secondary raw materials
from wine-making is an urgent problem in every wine producing country. In this respect, Georgia is in a deplorable
condition. Nowadays 65-70% of Georgian vineyards are concentrated in the ancient and unique region of viticulture
and wine-making - Kakheti.

The usage of secondary raw materials from wine-making such as grape pips, deserves attention. In practice, there is
misallocation and incomplete usage of grape pips. This fact is especially concerns to wine-making in our country.
80% of chacha, in which 25-27% are grape pips, in the best cases, is used for cattle feeding. In other cases, it is just
thrown away. These piles of grape pips located in the territory of wine factories, ecologically pollute not only the land
around the factories, but also adjacent territories.

Another problem is secondary oil waste from fast food restaurants or cafes. For example: frying (friture) oil, which
cannot be reused in cooking due to its changes caused by thermal processing.

The aim of our research was to use grape pip oil and frying oil in order to obtain alternative, renewable and eco-
friendly, carbon-neutral fuel - liquid biodiesel which is believed to be the fuel of the future.

The first step of the research involved gathering secondary oils from fast food restaurants and cafes and grape pips
from wine factories. After that, we washed and sorted the pips and dried them under the humidity of 7-8%. We
extracted environmentally friendly oil from grape pips using cold pressing method. Approved methods were used
during the production of biodiesel. The biodiesel was tested on agricultural machinery and we finally got sure that
biodiesel is clean fuel of quite good quality. Unlike oil fuel, biodiesel does not pollute environment with heavy
metals, sulfur dioxide and other carcinogens or harmful impurities. Having considered several characteristics,
Biodiesel outmatches regular diesel.
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Study of recombinant DNA degradation of broiler chicken’s sub products and feces
Ketevan Silagava', Tamaz Giunashvili>, Akaki Petriashvili®
'Genetic Research Centre “Alelle”, Tbilisi, Georgia,
*Department of Biology, Iv. Javakhishvili Tbilisi State University, Tbilisi, Georgia Qetisilagava@yahoo.com;
Tazogiunashvili@gmail.com; akaki.petriashvili@gmail.com

According to the legislation of Georgia, genetically modified organism is any organism that intended for food /
animal feeding, whose genetic material is modified using unnatural methods. At the same time, they do not belong
to the traditional selection and breeding methods.

GMO organisms are often use as food in humans and in animals feeding. More than 90% of the animal food in
Georgia is imported from those countries which produce GMOs and accordingly, the Georgian market is filled with
poultry GMO food.

There is a few experimental studies about GMO food’s DNA degradation by microorganisms in Georgia, so it is
not clear if there is any degradation of recombinant DNA by microorganisms in the broiler chicken feces. Since the
legislation of Georgia does not regulate the waste management of GMO food, the uncontrollable scattering of these
waste is a potential threat to the horizontal gene transfer.

Object of our research was broiler chickens, their sub-products, food and feces.

The broiler chickens were divided into two - control and experimental groups.The experimental group was fed by
GMO containing food and control group - by non-GMO. We combined chickens feces and sub-products from the
both groups and from the chicken farm too.

We have isolated microorganisms from the ground of near chicken farm under the aseptic conditions and cultivated
dominant microbial strains on GMO soy-containing food area, as well as on the food area containing experimental
group feces. After cultivation of microorganisms on GMO food area we have studied degradation of recombinant
DNA.

By the recombinant DNA analysis of the broiler chicken feces and sub-products we have revealed that in contrast to
the initial molecular marker area, the poultry organisms don’t perform the complete degradation of the molecules
and the sequence of the recombinant DNA structure remains unchanged.

As a result of our research the new approach for the assessment of recombinant DNA degradation has been
developed. We have found that the natural bacterial strains from the soil lack the ability to degradation the GMO
construction of recombinant DNA.
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Post-Genomic Technologies in Personalized Medicine
Salome Gorozia, Ketevan Chikvinidze
Department of Biology, Akaki Tsereteli State University, Kutaisi, Georgia
Salomegorozial 9@gmail.com

The idea of personalization - the necessity for an individual approach to each patient, still existed at the dawn
of medicine. The development of personalized medicine is based on the belief that on the basis of the accurate
diagnostic and prognostic information the most effective treatment strategy may be individually selected. The goal
of personalized medicine is to optimally select a course of therapy for the patient that provides the best treatment
outcome for each patient.

Epigenetic, transcriptional, proteomic, post-translational modifications, metabolic and environmental factors affect
the patient’s immune response and adequate treatment. After the completion of the human genome project, the
entire patient’s genetic profile is read and sequenced, which ensures the risk factors to be identified, also, prejudice
towards this or that disease, and so on. The identified information allows physicians to treat patients in respect of
their genetic profile.

Success of personalized medicine depends on post-genomic technologies, as most perspective studies are based on
the proteomics, transcriptomics, metabolomics, epigenomics, nutrigenomics, nanotechnology data.

Post-genomic technologies help inventory of gene expression results in the human body, e.g. proteins (proteomics)
and metabolites (metabolomics), matrix and other RNAs’ (transcriptomics) inventory through microchip
technologies. Apply the proteomics methods means to transfer fundamental scientific research into medicine. Very
high accuracy is required for application of biomarkers in preclinical studies and their validation.

Proteomics studies in clinics are mainly related to the identification of biomarkers. Two categories of biomarkers
are established: those that are specific for diagnosis of illness and the other one associated with the severity of the
disease. Current research has already identified biomarkers in pathologies of various types of tumor, intestinal
diseases, amyotrophic lateral sclerosis and etc.

Methods applied in proteomics has been intensively developed, also, it is planned to draw up a proteomics map that
covers all the proteins encoded by the human genome.
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Production of Medicines by Genetic Engineering Methods
Mariam Dzodzuashvili, Nino Margvelashvili
Department of Biology, Akaki Tsereteli State University, Kutaisi Georgia
Mari.dzodzuashvili@mail.com

A genetically modified organisms (GMO) are any organisms whose genetic material has been altered to obtain the
desired properties using genetic engineering techniques.

Part of scientists discuss the creation of GMO as the natural development of plant and animal selection, others,
on the contrary, think that genetic engineering is a complete break from the classic selection, since GMO is not a
product of artificial selection, but actually artificially synthesized new species. Despite the difference of opinions,
creating a GMO is one of the vectors of human progress.

The most common group of GMOs is transgenic plants; In medicine they are actively used to produce medicines.
Plants have a number of advantages compared to other expression systems. First of all it is the totipotency of plant
cell-the property of plant somatic cells to implement of an inherited program of ontgenetic development in some
specific conditions.

The use of transgenic plants in the form of bioreactors gives a large biomass in relatively small area. Most importantly,
the plants are safe as they do not contain mammalian pathogens.

An interesting experiment was conducted by researchers to receive a resveratrol powerful antioxidant: Vine
stilbensintaza gene was inserted to tobacco cells. This enzyme catalyses resveratrol synthesis from the malonil -CoA
3 molecules and the cumaril-CoA 3 molecules.

The first plant antibodies known as plantibodies were obtained from tobacco transgenic plants in 1989. Examples of
successful realization of transgenic approach is transgender rice, where the P2G12 expression of anti-HIV antibody
takes place in the crop endosperm.

43



Genetically modified rice “Golden Rice”- have been produced, which produces a large amount of B carotene. In the
last organism it is transformed in Vitamin A.

Camelina sativa’s transgenic plants were produced by British scientists, its seeds contain long-chain omega-3
polyunsaturated fatty acids. Insulin is the first product obtained by recombinant DNA technology. E.Coli cells
are used as cell “factory” for production of insulin. It is noteworthy that scientists were able to synthesize human
recombinant insulin in Arabidopsis thaliana transgenic plants.

Nowadays the concept of biosynthesis of recombinant antigens is intensively developed and also “plant-based
vaccines” on their base.
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Comparative study of anti-radical properties of different price and aged
of the vintage Saperavi wines
Nino Gersamia, Mariam Kapanadze, Tamuna Mindorashvili
Department of Biology, Faculty of Exact and Natural Sciences, Tbilisi State University, Georgia.
nino.gersamia007@gmail.com; mariamkapana@gmail.com; tamuna.mindorashvili@gmail.com

It is well known that the positive impact of wine on human body is mainly conditioned by its polyphenolic content
and composition. These compounds have a strong antioxidant capacity.
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Phenolic compounds of grapes and their conversion products are actively involved in the biochemical processes in
all stages of wine production and directly effect the taste, bouquet, colour, transparency, and stability of the product.
Red wines, especially Georgian Sapheravi, contain large amount of polyphenolic compounds. The local market of
Georgia is represented by a wide choice of different Sapheravi Wines that have different quality and price.

Mainly, the formation of the price does not include bio-medical, prophylactic or other similar type of functional
properties, including antioxidant activity. It should also be noted that the concentration and composition of phenolic
compounds in wine depends on soil type, climate conditions, the content of microelements in the soil and etc.
Proceeding from the above, the aim of our research was to find out if there is any correlation between wine price
and its bioactive properties. Our research objects were Sapheravi wines, which have the same origin but different
age, as well as market price.

The experiment was conducted in several stages. At the initial stage of research, we chose wines according to
the parameters that was mentioned above. The next stage was to determine the concentration of polyphenolic
compounds, (via Follin’s reagent) including flavonoids, (classic approach, via aluminium chloride) in wines as
well as in flavonoid fractions, which we isolated by using ethyl acetate solution. The last phase of the research was
estimation of antioxidant activity of wines and flavonoid fractions via luminal chemiluminescence, induced by
hydrogen peroxide in vitro.

The results obtained showed that there is a significant difference between different vintage of Saperavi wine and
its extracts in terms of quantitative content of common phenolic compounds and flavonoids. Their antioxidative
properties is different as well. Close correlation was not found between the bioactive properties and market price of
the wines.
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Georgian traditional Qvevri Wine antioxidant activity and impact on human lymphocytes cell culture
Gvantsa Shanshiashvili, Natia Samsonidze, Tinatin Turkiashvili
Department of Biology, Faculty of Exact and Natural Sciences, Tbilisi State University
E-mail: gvantsa.shanshiashvili@gmail.com

Nowa days the popularity of kvevri wine, vinificated by traditional Georgian technique, is increasing steadily and
experiments are held for health effects. Georgian vinification technique differs from European one. The aim of our
study was the anti-oxidative compound impact from traditionally vinificated wine, Qvevri wine on healthy human
lymphocytes and compare data to the same properties of wine vinificated by European approach. The experiment
was conducted in several stages. At the initial stage of research, we choose the Georgian traditional and European
wine. At the next stage of study we have wine filtration, dealcoholization, flavonoid fractions, which isolation
with ethyl acetate, dehydration of extract with Na2So4, concetration, drying and get final powder on concentrate.
Estimated quantity of flavonoids via aluminium chloride. At the next stage of reaserch, we continue study of the
extract on the lymphocytes isolated from human peripherial blood. Study Cell cycles with flow cytometer.

Results: According to the research, the largest quantity of phenolic compounds, from wine and powder sampled
are in Georgian traditional wine named as “Saferavi of Qvevri”. According to flavonoids concentration the most
concentrated wine sample is Georgian traditional “Rkatsiteli of Qvevri”. We studied active compound on human
lymphocytes and observed cell life cycles. Powder fraction of wine was added to health lymphocytes and monitored
the cell cycles. After 72 hours oh apoptosis calculation, the number of apoptotic cells were few to all type of wine
samples compared to the control. In G1/M phase we have the smallest number of apoptotic cells in “Rkatsiteli of
Qvevri’ and the largest number of cell are in “European Saperavi”. Conclusion: Overview of the research results,
Georgian traditional wines, vinificated by traditional Georgian technique, contain more active wine compounds,
than the same wines vinificated by European technique. Wine, vinificated by traditional Georgian technique has
different effect on cell cultures. In particular the apoptosis rate and some percentage is likely to reduce.
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Chemical composition of Prunus sort «red flag» fetus and its derivative products
J.S. Putkaradze, A.G. Kalandia, M.R. Vanidze
Nature Science and Health Care Faculty, Batumi Shota Rustaveli State University, Batumi, Georgia
E-mail: Futkaradze.jeirani@gmail.com

Abstract: The purpose of the research was to study the chemical composition of Prunus sort «red flag» (wild and
cultivated forms) fetus and its derivative products, widely spreaded in West of Georgia. The samples were collected
on the territory of Borjomi (wild form), Adjara (cultivated form) and Samegrelo (cultivated form). The research
subject was determined as raw fruit and its prudcuts’ physical and chemical characteristics, antioxidant activity,
quality and quantity composition of carbohydrates, organic acids and phenolic impurities (anthotions, flavonoids),
the studies were fuflilled with potentiometric, classical, spectral and high pressure liquid chromatographic methods,
with MERCK & -ALDRICH reagents, that are characterised with purity of specific chromotographic studies. The
carbohydrates and organicacids quality and quantity studies were fuflilled with a high pressure liquid chromotography
produced by Waters (USA), Waters HPLC system equipped with a model 525 pump;) the recfractometric detector
-2414 Refractive Index Deteqtor and Carbohydrate ray was used for carbohifrates identification, moving phase 75%
acetonitrile, while ultra violet detector (UV-VIS 2484) 214 nm, KC 811ray and moving phase 0,1% phocphoric
acid was used for organic acids. Dissolution rate — 0,7ml/min. ray t- 400C. Sample quantity - 20 pl. As a result,
fructose and glucose were identified as dominant, sucrose - as a track. Fructose - 22,72 gr/l, glucose- 22,69gr/l. in
juice. Malic acid and lemon acid quality and quantity indicators were determined with a liquid chtomatography.
Lemon acid - 13,65 gr/l, melicacid - 5,276 gr/l. L- ascorbic acid -3,91 gr/l in juice. Monomeric anthotions quantity
fluctuates in fetus 227,56 - 682,71 (mg/100 dry weight), in fuice - 130 - 155 mg/100gr, in puree - 205 - 230
mg/100g. Common phenol and flavan- 3 ols quantity is evenly distributed. Peonidine, pelargonidine and cianid
forms are identified from fetus anthotions. Waters Breeze 2489 chromotograpgy was used for analysis. Detection
was done in ultra red and visible area. Division was done on C18, SunFirePrep C18 5 um ray. Moving phase: eluent
A -H20:HCOOH : AcCN (87:10:3), eluent B- H20 : HCOOH : AcCN (40:10:50). Additions, which were studied
by us, determine food and biological value of the fetus.
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Determination of biological activity compounds introduced of orange in western Georgia
Inga Kartsivadze., Aleko Kalandia
Department of Chemistry, Nature Science and Health Care Faculty, Batumi Shota Rustaveli State University,
Batumi, Georgia
E-mail: kartsivadzeinga88@gmail.com; aleko.kalandia@bsu.edu.ge

Citrus is one of the most important commercial fruit crops in the world, and fruit weight, size, acidity and maturity
index, harvest time, chemical and nutritional composition are important quality traits for fresh citrus consumption
and acceptance by the citrus industry. Citrus fruits have received much attention because of its nutritional and
antioxidant properties and nowadays prevention of health problems through nutrition is promoted intensively, due
mainly to the contribution of antioxidant compounds including vitamin C. The purpuse of the present study was
the sugars, organic acids, and vitamin C and antioxidant capacities of Orange (Navelina, Seike Navel and Fukumoto
Navel) introduced in Western Georgia (Adjara). Chemical analysis was conducted using different physico-chemical
and instrumental methods. Determination of antioxidant activity using DPPH stability radical- 2,2-Diphenil-1-
picrilhydrazyl (Aldrich-Germany), High-performance liquid chromatographic (Waters, UV and refractive index
detector), methods were used to identify and quantify three sugars (sucrose, glucose and fructose) and three organic
acids (citric, ascorbic, malic acids). The major organic acid was found as citric acid. With regard to sugars, sucrose
was present in the largest amounts for orange juices. The sum of sugars ranged from 89.45 to 101.52 g L-1 and the
sum of organic acids ranged from 14.3 to 15.5 g L-1. Vitamin C content ranged from 0.389 (Fukumoto Navel) to
0.535 (Navelina) mg L-1 and antioxidant activity (AE) ranged from 42.55 (Navelina) to 53.15 (Fukumoto Navel)
mg of juice 50% inhibition.
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