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360083693560 13065@guMdYB03, M3 39b30MHMBGOL Aol Lvyer MREGM FolidE)odIM
3990yg9bg0sl LodLogbMMO SHHEHoMBMbJIbgdOL MgBOLEIEEMDdOL TGlodE0MYOEIS© S
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LSEIOLMP BIOCME 459MYgbgdME 361935653 OMD S FMPOEMBYOMD SO0, MREGM
9505¢0 15337MbsEM 9539EHOL S MLOBOPBMYBOL 8Jmbg TBTEY 96 JoMOMOEO J0dML
LoHobosmdgym Lodwowqdol dgleddbgars. Lo®golm dqdwdsggdwyEos s Jodm(EEL
39O 5MMBOM 533560 TBTY 3:300b0MYIE0 LT sEgds. FoMdm®qbowo BsdMmdo
99036995 (00030l JErMOHOEOUL, Logm3zgEmMsmE 498tmygbgdIeo 308MmU bsfobosswdgym
361935653900 (305L3WsGH0bOL, 35MOM3sEH0bob, 49930390060l s dergmdoEobols),
9900306580 BsOOME Fobmygbgdmeo gsdblibgergdol (codgmowwbeamdloool,
B0D0MEMY{0OHO BbsMOL s OLEOW0MJIMO [gwol) s Ldowgbdol mdlool
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M33H080D5305L 30dML 3OMEMbME0 MYMS300L sbsEr0 0bM3530vMO ©sIbsty
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39D0MMwo 80X IEHOL BoMRW9dT0 3900359963 gd0L oxz0bIBLYdOL Tglobgd
3308500 250054939301 90930L J0®gdol 9M0-gMHMO Jms3560 0bLEHMII6EHO s60L 9.§.
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5mgbMdOLS O VOMYOMEGOOL 83390005 F9I30MGOOL S EPSVBMMIG MOV
3539090056 39356mE0 FM3gMHmdoL 3MH0b(303900L HBOHNMB3gEymRol Jobboo.
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LOLbEPISOOZMS H535YOS S 30dM 53196l I60T369wM356 (BTG - LI3gMSOEHOWO)
MOH0YHM3I530ML. 303 IM935¢30m33Mb96E 0560 30033060 1gM305 5L 30dML
937966 MdOL J9sMd0m sHWO Fo0sqn39dEH0sbo s FgsMgdom M369d9w0 Lobgmds,
63903 33306963900l LfimeMsw d9Mhg30L s 30350 EMHBoMmYdoL dgdmbggzsdo
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153396dm LOGHY3900: BoEIEZ0L 300M, 303ML Lofobsswdgam 9379MbsEIMdY, Iy
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X 56960090 Md0L ©:330L GJdbrmeMmyogdol 9gz3sL9ds (HTA), 09630990 0oMgdmergds,
303539 &™JL03MOMBY, 3505)Y39EH0gdol J0dgdYd0, LadMEMM GogE™MMId0, LoimEbaols
L59M0M bobaMde03mds, 935©JOOL 3MMPMGBOMGOOL 450939 LoEgMEbEolL bsbaMmAwozMdy,
X 969Om9gmd0l IYMIoMGMdLE 93538060900 LoEgmEbrol baMolbo, sd3wEmbscrm
9839d&H0L md0gd@MMo 8583969090, Imbsgmbywo 1mgMs300I0 VoMmYOWWYdS.
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3Mb3983309.
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b60bmEGHOM3Mo (y>1) XXZ 35099609630L 3356360 3500w EHmbosbom dosgrmdoblzo-
dmMosl s 3-13060sbo  JoMsw Mo MOMMOIONIIIO0m,  MEMbE VIXIMO BLYZLOM-
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Botrgzo M™Igerdos oym 30 93¢» 10% SDS o 3 9d3c» Proteinase K (20 9p/0¢») ool
30033mbgbEH0oL dmbEdMGgdWs©. gb Bogzo 063190060 ©YdIM@S 2 Lssmol Jobsgewrmdsdo 37°C
A9939605GH 5Dy s ©ogds@s 100 93¢ 5M NaCl. 9999 ©s99s%)> 0039 IMEImdOol
JwmOHmgm®do ©s 0bmsdowol L3odGo (24:1) s gb Bsgzo ©IEIBEGHMOBWIOMS.
396&®0RMR0M9g00L 8909y ©HT-0 sT5EHIO0MO 253(d9bOLMZ0L MB35 FoBols s9gToGS
R96mwo s JMOMBMOHIOL ©s 0BMITowol LB30MEGOL 0039 InEMEwmds (24:1). ©bd
©ogdoer 0465 0,6 mEyemds 0HBM3MHM3sbmmom s 396GHM0RMA0M©IdM©s 15000 rpm-by
30 §mool 968s3wmdsdo. bogngdo aooMgisbs mOxge  70% gomsbmwoom s 296, ©bd
3oblboo ogm 200 93¢ 10 mM Tris-HCl-do, pH 7.0. do@gdmeo ©bd b3gd@©Hgdo dormomgdl
©b63-0b 25(8960ob Fowser mbyby (D 260/D280= 2; D260/D230 = 1.9). 10 83 domgdmo
©b63- o gegdBHBHMBMOGHOL BBSMGOO0 1.5% 5a560MBoL ggedo 1xTAE 39539600l 0sbsmdolsols
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©5 1kb Plus DNA Ladder (M) g30P39690L, ®md 53 09nm©om 800gdwe ogm domsgro
9390 ool B BMoadgbEHgdo (HM DNA) (bsb. 1).

M 1 23 45 67 8 9 101112 13 1516 17 (clones number)

- s ™ 2
. HM DNA
10,000 bp v ' -“ .h-i“" by Dt
— B ) N

bsb. 1
LogoMM39wml  ddodg  omMbgdom  BOBIMMGIMO  BHIOOEGMO0J00ID  BodBHIM0gdOL
3037Wd300L  0BMWsBHIOol  LolBMogzols s IMZ50RIOM3BIOOL  ILELILOSMIYdWS©
990myggbgd ey 0gbs ©IBaGNOOMPOYO FMIR0IBAHNO0 9ol JLIIHOMBMOILOL (©B)
/DGGE) 09bs¢v6s300lb 009 329e0m@-00memyow)®o 8900m@0. 9 3996035 GO0 30vwmsb
965, blbol sboew  JglodegdEMmdgdl  d5dGHgM0gd0L  JMOMIWOMdOL  Tgdsygbermdol
965eoBolmzgol. DGGE-8o ©bd-ob 536538963900l godmymazs 9i3dbgds B30Mmoe-gmMaswby
3933l F5YbGIM0MYdJO 53963Jd0L (GoMrIEM3565 O BMEOTST0O) o3 gbolsl o
300093 00 B3ogdBb, MMI -0l FMEg3MWOol (MOMYS0) FMOOEINIOMBS 30¢053MOESTOPOL
3980 649589 Y3600 s TGLodsdoLO 00 bEYds MIMS30. JM™O S 03539 Lod®Aol
©b63-0b 53Moa3963H700, MrTgems 2oblbzsz9dwwo 6493egmEH0MHO 6303 Y3MMdS 5J300
3965(35035390M05  9M1355gm0LOYSE. B3gb JogM 33oxz0i306090wo ogm 16S rRNA 960l
V3 33ws0 M930mbol PCR 36530963900, 00 990moxgsmawgdms 20-25 bmzwgm@Goool
056000093MMd0m, OMIId0E  3MmbLYMZOGHOMMOos  Y3gms  dogd@gMoobmzol.  d90gy0
3mbLgm3sBH0Mwo  m9bd0dg3mmdgdo OBy 0odbs  Mboggdlogrme  dsgd@gmovIe
3650096Mm9dsc: F341 oo R534 (699965305 983w9dbgds E. coli-l 16S rRNA 96L), bomesgl 200 bp
930mbL.  40-693wgmGHoMHo GC 0s6800©g3emds ©ogdods F341 365009ML olg, Hma
4mx0e0ym godmmBgmwo 33eso Mg0mbol m©bsgo 35005309003 30. DGGE-0l Bodstgds
F341gc 36150896000m, 5-
CGCCCGCCGCGCGLCGGCGGGCGEEGCGGEGEGECACGGGGGGCCTACGGGAGGCAGCAG-3;
©5 R534 365099600 5’-ATTACCGCGGCTGCTGG-3’ bgdms. bmem PCR &oMogdms Bio-
Rad TI100 (USA) 096m3m3Eozeg®dyg. Lotgodgom bs0gzol dmawemds 50 03¢  oygm.
593080353008 3MMEYJBHJO0  oobowobEs 1.5% sa5MHMBIL ggedo 100 V1 Lssool
39635300mdsdo, ™I MmommgMEo ©bd 0BmwsEo, Mdmdgwoi PCR-Go Hmym®3 dsdembo
399m09g9bgdmeos, 200 bp  gMs3d96@E0L dglsdsdolbse DGGE  sbsgrobolimgol ymgowoym
505bmsbo3g 49dmygbgd o (bsb. 2).

M 123456789 1011121315 16 17 (clones number)

PCRfragments

-= 200bp
200bp - et e e (3 O (DD G D 2 D QNP o (0 B0 WS ————

100 bp

bsb. 2
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DGGE gobbmégogews GRI DGGE Lob@gdsdo (General Research Instruments, Ltd, UK).
53005300l 3639639305 3gedo ogm 8%, brmerm 3509bsEHIMH06M9dwo 3Mo0gbEH0 0ym
20-s6 60%-0¢0g. 100% 059bs@wmomgdgwo blbsto dgogszs 7 M do®mmgsbsls, 40%
BMmOI>doL, 8% s3M0sdoEl: dolLozMowsdol (37.5:1) s 0.5xTAE dwxuqél (pH 8.0).
3999mx0 9ol LogMdg ogm 20 B, 2 LA g9gwo 30 ©IbSEGHMIOOMYOMWO 5395EJOOL Fotgdg
©ABOE  0gm  9gmx  2gwbg, Moms  dgddbowogm  3oMMdgdo  60dMIgdol 390
©54mB0Lsm30L. PCR 360009993900 20 ul m©gbmdoo ogm ©s@sbowo ggwbg. DGGE bsds®s
0.5xTAE 3939630 (pH 8.0) 60°C 393396M0@m6sbg 16 Losmol gobdagermdsdo 100 V dmdogo
dod30L 306Md90d0. ygo dgowgds SYBR™ GOLD (Molecular Probes USA). LwGomo 3-%g
Domdmoygboos DGGE  sb65¢roBol  d99gaq00. ©0oEbgzgdo  Fgqloedsdgds  0Bmers@gdol
Bm39Go300L. OmymeE 3 bLyyMsmosb BsbL, 1, 3 (11, 12), 4 (10, 13, 17) s 16 0bmwsEgdo
bLYBmo 09dBHIM0Mo 9Eodgdos, HmIgdoE 3obLbgegwds gHmTbgmoligsb. gl BsbL 0dgsb,
6md DGGE-0ob ;ommgmeo Bemeno dg9Lsdsdgds 3mb3609¢ e dod@gtmowgar 9¢sdl (0009gb@«to
30mbgdo JomomYdMos BORHBOET0). 2MTPOIPIIOMO 3 GH030M90ME0 3 mbydols
390m39gboo  gobdgmMHgdsMds  29630MMdYOMWos 0dom, MHmI Tglfogwrowo  Jwmbgdo
d009dmME0s 00539 LAHMMIEGHMOOL BOBIWEOL J9Bgd0ID, MMIEs sVYdIMs LodsMmZggemls
9dodg om™bmd00 sd06IMEOYOMEo BbZ3oILLZS Mga0Mbosb. Fs00 MoMmEYbmds donwosbo
0593900 3m3ws3ool 0,1-sb 1%-09 dgeygmdl. 16S rRNA 999amdo sbseoBo ggbols
0560080093MM30m  4oBLOYBEOZOOL  LsdMogdsl  dmMy3z3gdl @S Tgbodsdobo  39d59ds
d9L5dEgOMds  obgLsBW3zMM®m ddodg OoMMbYBO®  BOBIMMYIMEO  LosMm3gE M
93006300l 35JBHJM0M0  3M3MEo300L  0BMWSGHIOOL  GHogumbmdomMo  3Mm3bogrgds,
I gdLs3 99559500 39905900 JoOmen 3gem® Godlb GWT (Georgian Wild Type).

1 23 4 5 6 7 8 9 10 11 12 13 15 16 17 (clones number)

bsb. 3
II. bsdgboghm LsgMsb@m 3MmgdBgdo (15959MEm EsRODIBLYdO™):
3) LGYEGdYEO:
Ne | 0930l obiosbgargds | ©s8830656Lgdg | Hodygzsbo dmbsf. dmbsfoergbo
o mO2060Bs300 5m9bm | 50
(e LOOYIGIO0E
56
1 | “9s@®ogduryero [s[QToN 0. X535b0dz0ol 5 1. 05056
39@owm3OHMEJobsB | MMlmogzgeol | bsb. mdowolols JoOH»39¢0d30
900UL 59E03mdol LodoMm3zgml | Labgedfogm wo
9935905 dBomBo3ol | 9eH™m3bmeo 60396L0&9H0,
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3996mmyoom”#ST | Ladgsbogem 9. 2. 309436
EM-22-320 (2022- x3mbo 3bM™bo 358300 bmbodg
2024) ol bab. 3obBozol 3. o0
0bLEBHOGH™MEO sbobodzowo
obhs;0s

00mB039d0Ls 5 dBoMLgblmEmgdol 893853905 SMJMO 3OMYbMBMwo domdodor®o

956 396930L JoLoMYds© HoMdMmogbl domsdgoEobm @gdbmewmyools gho-ghHom

594G P@® 15300bU. FoEHMoJumeo dg@swM3MHMEJobsbgdo (MMPs) dmbsfowgmdgb

xR M9 Bo@Bmogduol (ECM) sdsdo bea®dswmt gobomemyon® 30m3qligddo, 50539
©OML YYOOYNBOM OHMEL 535dMdI6 0ligo Lb3oILLZS IMV39390T0, HMYMOOEGS 30dML
39G9LGH>BYd0, OBYAGHO0, FML-LLOLLEISOOIMS V5350Y0J0, 0BLWWEHO S 5.9. Fsdm03390
MMP-9, Hmam®3 30m3s0396M0L 458tmggbgds dmgero Moo s9350900Lm30L. MMP-gd0l
399Mm3gbs 990degds gobbm®m30gmall ®sdgbody ygbom. 439wsbg bdoMow 4sdmygbgdyero
&99b0355 ELISA, 60089003 000emy0w® 603w)dgddo (rom©gbmd®o3sm goblobng®ogl
3090l dgLsdsdolo sBEHOLbYMEgdOL godmygbgdom. s5¢@gMbso@ ozl Homdmowaqbl
D0dMmAM55300 JoEYMTs. 30005300530 OL 290 BY IRIDYdEo FaMdbmdosty
999 BHOMRMOYHBM0 39d6030L 259mygbgdom, ol HBodma®msx305 BmIsgl MMP-gdol,
Lobberdo y39amobg 3@ 2930 39gdero 3d3-9 s 393-2 5dGH03mdsL Bomo LYIBLEGE OO,
J95G0bol, HMmIgeois Ho®dmoygbls ECM-ol bigy®mwyd@dmeo 3:033mbgb@ol 3mwmasggbols
©965¢MOH0MJIM BMEOISL, IOl JoHBbom. BoIMAGMR30v90 FJNMEO Fobolibzsggdl 36rm-
MMP s 5g&ome MMP g3006390L, 353650 56 g5bLsD03Mo38 MMP-l Hom©qbmd®mogs. ELISA
(50g6MmdM0350 5096l o056 MMP-U. dmerm ML d904dbs 86s35¢00 0bmgsom®mo
00mbgblmEo, Jso Mol MMP-9 d0mligbbm®mqdo, HmIwgdog ogwdbgdmwos 393¢ 0ol
3940 BYHY 5 299gmBol 29609dg. 59 G030l 3ombgblm®mgdoL sIBEYdS ImomMbm3L o
doeolibdgzsl o M0 9dbmEMmy0sls s MGOIMHSE 56 Q59BB0s50Y TGLodegdeEMmds
3990y9gb9gde 04656 3e0b035d0. B39b 39530005090 3OMEJ0b-doMmBO3OL sboen
A93bMMmy05, HMIgoE s8IdbgdE0s 19w s@G0bols s 3MW0s3M0WsdoEOL dgwols
05653Mm@039H0Ds305%Y, Mo glodegdgels 2obwol MMP sg@03mdol biMeg asBmazsl.
25906-B- 36030609090 5900530b60-3e053M0sdool g@go 89ddbowros MMP
593H03m00b godmbogwgbs, Mo3 BoLEYdS BeMMMgligbaool 0bE9blogMdOL T9d;30Mgd0m,
3°0m§399w0 MMP 8096 G:rmsdob B-306090609309c00 59mwa@obol gaMomszoom.
RMMO9gb396300L 06¢gblogmds 0bBMIgds MMP 53035300 dMx396H 30, MM 3esBdol
0632995305009, 5939 dob 999y.

u Before Incubation = After Incubation
1200

1000

I-l=

24% 10%
o= % 12%

600

400

200 I
0

To06 To10 T066 TO67 T073 NO74 NO75

Fluorescent signal (A.U.)
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Bob. 1. MMP 59&03m30b 99005690000 565¢00D0 Bodmacrsgools s 19ws@obo-domBodols
doamdgdol 45dmygbgdoom.
O3 Bob. 1-00b Bsbl, 930000 5¢03m3MmebBg M 30YdY0 35:3095E0L 3eoBol
36500 d0mP039d0m (1393H900) s BoIMAMIB0Wo JoEymdoo (MMP-9 sdEogzmdols
390l 53 FM5) 39617 FgbodsdolMmdsd0s. BEIMEMgLEIBEIOO Logbswol 0bEHgblogmdol
dE09MH0 ©5d390009d5 ©535380609d0s MMP-9 B50o¢0 54303MmdsLmsb, HMmIgeos
6583969005 1gmMH0 Dregdols Laboo wMHx BmbYY s doModoom.

d) 39535350 (56mB)5(305 - FBMEIME LssbYSMOIM gl Fgldergdmen Lodwydsmb):

Ne | 9930l obiasbgargds | odg30656L9dg | Hodygzsbo b dmbsfowgbo 59
o mO2060Bo3 | Mom©gb | LGHOWIEHMOOE
05 005
1 | bdoengbdob, [s[QTON obvy 4 060bg
3963bEol o 053900l bwy30d300,
mdémlb PAMAM Logdotongganmls 35L0¢ ¥6MYYdY,
9GO~ 96™gbmo 05356 205,
6563033 gglgdol | Lsdgibogem 996
394965 o dvm0 x3mbco, QIWOQ)EHSTZ0
MON0gMHnddgogoo | STEM22-1347 0.
b d9LHogers ba-
056 ¥bge o
3mEM0bmE00M90
e 3060HMO70do
2 | ©b3d-0ob s [s[QTON obvy 5 060by
3m0bM3gm@Go© | HMLbmsgzgeols bwodzowo,
900L 5By bogdotongganmls 390 dMgYsdY,
L3oggbdob, 96036mmo 05956 20M6M5AY,
3963bwol o Lodg3bogm™ bobo
mdemb 0mbgdol 53mbeo, d9wododgzomo,
bbgoolibgs gbom | FR-23-21749 2300620
503960 JoBe0odz0eo
b5 gdOm
96mY6BMIowgdo
sbo
BobmlEOwdEHmE9d
ol 99Jadbo.
3 | 95JBH9M0mBoagdol | dmoms 3 900356 | 5 M0
doge ddody MLmsg9eol | Lob. MBgMerodzoo,
39@ow9dol bodoM39wMU | d5gd@gMHomy
dgomgz0l9dol 96mgbmero 500l 5e09qLoboy
d9L5dEgOMDS Lod93bogm™ 9036Mmd0m &Bgmodzowo,
x3mbo, MA00Ld
STEM 22-13- | ©»o
10 306w
000l
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0BbHOGAO

0
“oblvyan@ol [s[QToR 0.X539b003 60bm sbsmosbo,
00503960900l MMBm539¢0L | 0ol bsb.
d9935L90s LodoM39wML | mdoErolol 05956
5¢0303Mmobd s 96mgbmero Lobgedfog Jomn3z9w0dz0e
3000900l bodg3bogerm ® o}
9mgdggdolob”; # | 3mbeo FR- m60396MLOEG

22-21528; 930, Bgero
2023-2025 9. sb®mbo Lodmybogmgos

399300l

Bob.

530D0o30L

0BLGHOAN

0
“3aoBdom [s[QTR 0.X539b003 bogaro
395430300930 | lcsggerol | ool bob. Lodmz1bo3m3o,
Dgeool L5goMmM39wML | MdoEroLOL
903600mmM560bd90 | gMmgbmero Lobgedfogy P
b9 Bgdmddgqdol | LsdgabogMm ® 395330¢00,
95399 MIO™MdOL 53mbo »60396L0G
33q30” #FR-22- 900 ©5300 3grgbody
3307; 2023-2026 9. 9bOmbo

399300l Bobm sbsmosbo

Bob.

330D0o30L

0BLGHOAN

0

3sbeadspos 1.

360 mgdGHdo d930LHogegm mgemlb 0mbgdol swagbs G4(NH2) s G4(OH) PAMAM
©960MH039MH90d0. 35930330090 d0Mqdeo PAMAM 99¢3)s@m-bs6m3madwmagdbgdo
1399AHOMLIM3MEO S MYMHIMPOLIT03MWo FgNMPIOIOm.

89©9a900:

- 2959mm3owos PAMAM ©960®0396M900L 9@ mgdl dmn®mob fymwoo 893b9dw9o "x0dggdol”
AEMECMdS, M53 8995905 BEMgdoo 600-650 fyerols Imeg3meEsl, Mo LoghHmm
dm3Mmd0L ssbarmgdom 40%-1 895y9bL.

- 53006, MMI G4(NH2) PAMAM ©9b®0dg®ol 99000b393580, gl 656mbsfioenszols
§o60mddbs bgds ©9b®M0dgMHol doabom. mdemml 0mbgdol dswswro 3mbEgbd®mszoolsl,
BBgds dgmMg 3030 9BMbBIbLMwo MEMmm0gMHNJdggd9d0L G999, M3 F0mOmMHdL
Bobmbofoems 3ol 35994stgdals s BmEmIOL (33000 9gd5DY.

- 5bMMBE00L 3069303900 33¢0935 LTOEOL 235dag3l A9B3LEBOIOM™M SELMOBdEFO0OL
LoRJs0L 30BLEBES, 5ELMMBdEFOOL gbgMos ke = 5.3-102 §0; £: = 64.6 3x/0men (Au’), o
5099960l ogMHos D =1.13 - 102 L3%/{;0.
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- 306, Hmd G4(OH) PAMAM ©qb®odgmols d500b393580, solm®mdos begds
©96M0dgMH0OL BYI30MHDBY. 5ELMMIE00L 30693030 33e9306 J9BM3MZoWgm
5LMOMBE300L LORJSMOL 30BLEHBES S SELMOBdE0OL 9bgtyos ke = 2.9-102 (j01; £: = 66.2
3x/0me (Aud).

3badsos 2.
360m9dGdo d930LFs3wgom ctbd s 3MmWobmzwgm@GHogdHy Cu?, Ag: s Aud-ol 0mbgdols

503965 5@MIME dyMIsMgMddY Lb3oalibgs sliboggdol Igommol, 39Mdm:

M G®500LRIM0 L0390, BI-To 0bEYM oMo Bsgds3930L boee s69do
©5Lb03gds s Y oliboggdol (1¥7Cs) 4sdmygbgdom. 33¢0935 Bo@otqs

1399 BHOMBMEGM™IGEGHOMwo (139dBHMIO0 S BMBOL IMHYYd0), S
139JAHONBWMMO0IYIGHOME0, FgNMEYI0m. bZoslbls IH039d0L F9EIEIL A0BWS,
603 g0l 0mbgdol s©bsYIBs® HI-BY oE™MINMH IEYMToMYMDIIWY 439w oY

9%399G M0 8900MEOS Y abb0ggds. LryGmamo 1 s 2 230639690L 39M3Eberol s Mmgdml
0mb900L 507658 bI-BY Yy alboggdol (137Cs) 45dmygbgdoom.

0.10 1.0

a @ho- Au®* Boero 1Au®*/bp
a @bo- Ag* cvvgiboggdgero 1Ag*/bp b ga_ AUt ig:gbgg 3AU*/bp
b bd- Ag* cvrboggdgeo 3Ag*/bp - AU cosliborad 1AG% b
A A € @bd- Au™" qsbboggdgero 1AU™/bp
€ @3- Ag*obboggdgero 1Ag*/bp d (50- AU qsbboggdgeo 3AU3/bp
d 8- Ag* slboggdgero 3Ag*/bp

€ b

a

Absorbance

Absorbance
o
=
&

LmBomo 1. 3903berol 0mbgdols sm9gbs
ctbd-by Yy sLboggdolL (1%Cs)
¢ B53w95¢9d00.

vvaveienyui (i)

L0 2. mJOHML 0mbgdol smy9bs
00 Cctbd-bg y  slboggdol  (137Cs)
15395 gd0m.

3b6mdspos 3.

33930Lsm3z0l dgombys E. coli-ol 3¢00b03Mo 9Esdo s dolo B3gE0x0329M0 Bogo, HMIwol
396m3dol Bmds sG>0l 378kb 5 309390036935 30356GHOO BMIoL Boals, H®MIgewroE d903o3L obgo
39693L, OHMIgd0E OMYMEOE Folo, 56 5MHOL ToboliNsMYIJWO BMYSWIE BoYJIOLMZ0L
51939 BoL0sMYdS MO WHBHIBEGHIOO 390000 S F30MY FoFMLOZ06MdOm.

3969 dogdBHgMoe 9EsaL M3 d99bgds dgo@bs Acinetobacter baumannii-ols 3¢006032960 @00
@5 dobo 13930B03WMO BoYO, OMIJOE M0l 3MPMZ06MH0Y, 9903538 Tbmwmo 4030 HBmdols
396mal, bollosmgds dm3wg 063053099M0 396-H0MEO0 O BoPHEO A5TMBIZE06MBO.
39¢>wgd0sb 8935MBogo Cu?* s Cd?. L3ogrgbdob 0mbgdo m3EH0doeMo 3mbi39bGOs30gd0m
SMEOEYdIE05 05dBHIMH0O MXMGOOL gob30msMgOOLMZ0L, oD olobo Fomdmawagbgb
3035JGHMMGOL JoM0m9©O  MHgEMIL-39MHTg6EHJIOLMZ0L. 35JBJMH0gdL 25586050 LB3oErgbdols
3089mLGsBob 965MFMBgd0L MbsG0: MX MOl 39MH03sBING S 30GHM3sHBIN® LogzM (3990
Fo600 (D9dgE0) 0530LvR5w0 (30MEH0MYOM0) 0mbgdol FgdmF30l dgdoboBdgdo. hzgbo
d0Bsbo  0ym  93965bs  B30gbdol ol Bodbodor o 3MBEIBEGHGMSE0s,  BMEs  BddIGHIM0S
06560pMbgdl BOOL bl s 259MmY393e0bs FgEO0m FoxgM9dIo FES39d0l do3agbs
2530L 39965300l s 2odmbgE0gbmdol Ms30LgdYMYdgdbg. Cd* 0mbgdl, L3owgbdol
0mbg00L 6 45BLb3539d0m 59300 BHMJL03MOO 95BgIBHO FM350 dgGgMHoolmzol. Cd* ombgdo
56 9mbsHoergmdgb 8609369 m3s6 Lsbogmbarm domdodow® 3MmEgLlgddo s boliosmgdosb
50500MPOIRMIOMGO0m. 53530MOMYs Cd s dolo ®omddol ygzges bsgdomo fgsedo
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blboos @9, GgLodsdols, 9©30ws® dgol 339d0m XoF3d0. B3gbo doBsbo oym a396s5bs

3060376  d5dBgmome 93Hsdgddo  350dowdol Jgmzobgds s Ms3gbs  GmJbozmMo

d90dgds  gmyowoym  35¢d01dol  0mbgdol  bbgoolibgs  3mb3gb@®mogos  3mb3Mg@ o

05939000 9Esdobmzol s Jobo gogolmgob.

1. 2963b5Bm3Mgo Cu? s Cd*-ol ol BoduodoMo 30mb3gbGHME0s, MMIgEoE o6 b
Acinetobacter baumannii s E. coli-ob 8@&s9900L BMol 063080609dsb.  33wg3d 8033
©OMOL 3563390 329599030 (1Lm, 6Lm,24 L) 95Tl BHoG®OL 33935l Bg30MHEO
©509L30L IJNMEOm. §9EJRIV IYO0bS, ®MA E. coli 48 9 sdo Dol 0630006093l o6
obgbl 0,13/c» Cu? s 0,053/¢c» Cd?-ob 0mbgdo. Acinetobacter baumannii-ols dg0mbggzsdo
ddodg 9B oegdol 3mb3gb@®maos 898gabsomos - 0,1y/c Cu? s 0,019/c» Cd?. 900939006
BobL, MH™A L30ErgbIoL 0MbgdOL 0O MsbIBIM FEYMI MBS 539l M3 FEsd0, d5d0b
OmEgbsa  Acinetobacter Mg3Om  I3MHI6MO0sMY  5©0IMAbEs  3900F0mol  0mbgdol  Togbg
b99mddg9d0L dodsMo.

2. 0900093 9B93Bg  2960LsBE3MS  BodBHM0gdol  Foge  FgGHowgdol  Fgmzolgdol
99LodgdMBS. 330935 RGNS MO0 3035000 gdom: 1 Ig@owo ds@gdmes 105 3§q/dem
(3™b0s HoHdmdJdbgeo gOHmgo JowowoB®bBg) oGOl Ls33eg3 8@l s bEdmEs
56930 93Hsdob BHoGHMOL s @)ool 3mbEgbG®moE00l AsbLsbE3gMms 0,4,6,10,12,18, Lssmgddo.

E.coli Dégool 3Gmebg dg@emgdol gogwgbs
1E+09

0 o
—9 ' ®
Cd- 193 pg/g Cd-901 pg/g

100000000
Cu-9331 pg/g
\ @ @ ®

£ 10000000
S~
)
L
o

1000000

100000

Time (h)

—e—Cont. LB —8—Cd 0.05g/L —@—Cu0.1g/L
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A.baumannii ©égol 36vbg 3g@Eowgdols gs3¢gbs

1E+09

® —e
Cd-148 pg/
100000000 He'e
>
T 10000000 Cu-12894 pg/g
—o—o ® °
1000000
100000
0 5 10 15 20 25
Time (h)

—e—Cont.LB —@—Cd0.01g/L —e—Cu0.1g/L

QO3 000539006 Bsbl, Jombgegzs 0dobs, GMI dgdowob gl 3mbagb@®msogdo o6
5bgbl  9BHodolb BOHOL  0b3000MGIL, (330l B3JBIM0sMS  BOEOL  IOWMEL. ™OO39
306039960 9¢sdol d9dmbgzg3sdo, 39000030 sbabyMmdogqdl lag 35BsL, mdEs Acinetobacter
baumannii-ol 9990b3935d0 MBOM 9o, FbmEm© 6 Lssmol dgdgy 0fygdl dEsdo BEOIL
@5 18 LsomolmM30L  MEHMEEYds 3MBGHMMEU. Mg d99bgds L3owgbdol 0mbgdls, ol 56 330l
bOol  IOwMob  Lofigobl  BsBL, mMIzs  I30MPYdS  WMYPSOOMINO  RBO O
LGOE0MbOE MM RBsBOL IEYMTOLIZ0L Fg@owol sM9do BsBsMO FEHsAol GHoGmMmo ghomo
WMsM0mdom  Bo3wgdos,  3MbGHMM@Wmsb  Fgomgdom. gl bbgosmds  bstBmbgds
390 G0306093056 24 LosmToi. bbgomdss dsddHgMomwo 93sdgdol doge dgmzolgdeo
39G9w9d0lL  MomMmgbmMdsdoa. OMymGmE dmbowwmbiwo ogm mGo F@sdol doge OO
©5m©9bMmdom dmbs  B3owrgbdol 0mbgdols dgmgzobgds E. coli — 933193/, Mitm 390
dgomgols Acinetobacter baumannii 83s33s - 12 894932/3, 306H0doo 500bodbs 3sdomdol
990mbgg30d0, o bofiersgol Bbo®ol (£. coli) doge goz30Lgdwos MRcdem dg@o dg@oswo
(90103%/2), 30006 Acinetobacter baumannii-ob 9096 (14893p/3).

054GH9M0o 93s99d0l doge d93owgdol dgm3z0Lg00l bsols dqlobfogurs dgmg doymds
90 M35MxMds 99mIdo: dod@gMowero d@sdol 0sdol 39w@nMsl Hodmoo 57108 3g/0¢
(3mmbos  Fo@dmdJdbgro gomgmwo  Fowowod®BY) ©ogdsds  dgEowo  Fguedsdolo
3063963653000 s 4960LsBO3MS  TgBowrol  3mb3gbG®mszos 1, 3, 5 o 24 Losomdo.
390092900056 BsBL, I B3oErgbdols gdmnbz93580, dgGJM0s MBOM 9@ TgEowl 0m3z0LgdL
59BH0MH0 BOHOL FobBsdo, 3000 bGsEOMbsEMEMO BOHPOL Bsbsdo.
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Cu 2* gm30L9ds 3gEowgdols
dog®

DOAcinetobacter baumannii  BEE. coli

7000

5921 939/y 5857 83a/p
6000 5714 833/y

5000
4000 2995 A3/ 3840 933/
3000
2000 1387 839/
1000  68033%/d 48305,
R S
1 3 5 24

1. 33930l 99909 LsxzgbOBg gobolisDezms Bogol BEBOWMIOMDS F9@9wgdol bsdwydom
3Mb6396@®300L  306MdgdTdo. Mbs 5©00bodbMl, ®MmAd dgBEowgdol FgMBgMeo  bsdwdom
3063963300l 30MHMdYdd0  Roa0  0bsMBRMEIOL  5dGH03MdL (@90mfds 96  Losomols
3960530 mdsd0), 0Mdzs Foowo 1/w 3mbi3gbEHGMsEool 306MHMdgddo Lb3owrgbdol ombgdo
0§/39305 DM0901000 53520L BHOGHMOL 3gdsls, 95306, MMEILSE 390T0mdol 0mbgdo 56 sHYbws
3930965L.  B30Egbdol  0Mmbgdol  BHMJLOIMEO  Fogwrgbs  306MHMgdbY  Bobsbos  sMYMen

3319390303, 00935 ©HI-099(339¢ 359BHJMH0MBsA9ODBY Abo3b0 F9IRO 96 IBOJLOMYOMWS.

35943H9Mm0MmB53g00L LidsdommMmds dg@sgrols 0mbgdols 0sbsmdOLsL

control LB (pH=5.3) LB+ Cu?* ions LB+Cd?ions
Phage
24h 96 h 24h 96 h 24h 96 h 24h 9% h
A. Baumannii 7.0E+0 3.0E+0 8.0E+0 5.0E+0 1.0E+0 1.0E+0 7.0E+0 4.0E+0
7 7 7 7 7 6 7 7
Citrobacter (1) 2.6E+0 1.0E+0 1.0E+0 1.5E+0 1.2E+0 1.1E+0 1.8E+0 1.2E+0
7 8 8 8 7 7 8 8
Citrobacter (2) 1.0E+0 1.5E+0 1.0E+0 2.0E+0 2.0E+0 1.0E+0 1.0E+0 2.5E+0
7 7 7 7 7 7 7 7
Stenotrophomo 2.0E+0 2.0E+0 3.0E+0 1.0E+0 1.7E+0 1.0E+0 1.0E+0 1.8E+0
nas 7 7 7 7 7 5 7 7
Morganella spp 2.1E+0 2.5E+0 2.0E+0 2.1E+0 1.0E+0 3.5E+0 25E+0 2.4E+0
9 9 9 9 8 6 9 9

2. 99@omgdol 4ogemgbs Bogol Lsbogmaberm 303wbY. s0bodbmwo 33¢g3s Bo@o®o
Acinetobacter baumannii dog@gMome dEsdobs s dobo b39E0BRO0IMNOO BoZOL F53mYgbgdom.
9930Lfo3go Boa0L SELEODE0S S FITMBEZE05BMBS B30Egbdols s 35¢80Tol 0Mbgdols
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Lodmdom  3mb3gbEHMOE00L  MIBsMdOLLL.  33¢930LmM30L  godm3z094gbge  Lsdo  39M0s309,
d930L593cg0 B0l SELMMBE0S S FoTMBOZ06MdS

2.1 gog0l domErmao0l Jglfogerolisl dg@owo 9ds@gdms ¥dwgsem 3oL sHygool Hob (07)
(56 bgdMs JE580LS s BoAoL Hobslffo®o Y3690 BgBowol 3oHMdYdT0)

2.2 3350l d0MmMyool  Jgufogerolomzgol  2sdm30ygbgm  d5gBHgMomo  JEsdo, GMmIol
3990 G03060985 dmbs 39@Eowol mobsmdobsl (18 Lvsmo mbggzs dg@owol 999339 153390
56930 s 999Ma Yot 06MH0d s 939 IgEHowol d9d;339e 350Dy 18 Lssmo)

2.3 g3og0l  dommyool  Igufogzerolo;mzol  godm3z09gbge  d5gBgMomwo JEsdo, MMIgmos
0bg3500 9Goeol 99339 153390 9M9do 935Y4™M3bgm 2 Losmo (Pobobya@dwogzgdreo Lag
739D9).

50b0dbero 33093900 9909250 R0, MHMA F9E 9900 453w9bsl SHEYBL sG> FbME M
9300l BOHoL IOMEDBY, s1939 Bl LEoEgMEbwM 3030 BY. s33wg30 Vb-Aci-7 Bsgolmzol
5LMEOdE300L O™ 5MOL 5 oo s 96 %, Gog dggbgds gBEHogdol 393w gbsl, GMmEgLsa
1533093 9M9d0 9GO 935BHJds “9dsEMmE 3EOL sLLHYoldo, b3owgbdo 360d3bgwmgsb
393gbsls 56 9bgbl 5353900l 35GHMMD MK M9EIODY SLMOBOMGdIBY (90% 5 Fm0), M3
35008019308 0mbgdol Fgdmbggzsdo 093390005  3WGINEMBL  SELMOHIOMYIMO  BOZOL
(omgbmds s 89opqbl Ibmemo 77%-b 15 {momdo. d@sAol TgGomsb 18 Losomosbo
399w GH03060900L d9dmbgzgzsdo b3owrgbdol MsbsmdOLLL YBOM 39300 BoR0 SELMOBOMOYDdS
35GMHMb MxGgby (94% 5 (momo) g306g 4.1 3oL ©OML, Bsa®sd Lofobsswdwgym
©5530JL0MES 350dodol J9gdmbgzg3zsdo, 3093 MBROM 899300 SELEMBOMGIMWO BoQol
5m©9bMds -37% 15 fomdo. Gog dggbgds 4.3 33e0930L 99009390, 5 Ldowgbdols dgdmbggzsdo
15 modo Ibmerm 45% >ELMOBOMEYdS, 3580b OMES 3500F0Tob 5M9do SOBYGOMBOLLL FBogols
SLMOMBEO0L Y39oby domowro d5B396909o sgodbo®ms 87% 15 frmdo. s0bodbmeo
39092900056 259m80bstrg Bsbl, O3 L3ogbdol 0mbgdo sM9do sdsEHgdol 99dmbzgzsdo
Lofyolbl 9Bo3bg 96 sbgbl 293w gbsls Bogol 35GHOME MX MDY SELMOBOMYDsDY, MBS
603 30 0fiYgdL MR MIT0 5JG0ME T3, BoAOL SELMEOD305 00MYMEYds s FBMW M
39033990 EOMOoL 3969, 89 swoom 3sdmf3gmwo LEGHMILOL sdwgzol d9dyma (18 Lssmo),
33530 193696935 bMT> e B0BOMEMYoE FEYMTIMGMIL O Fogol SELMODOMYOLSS
b9wo 506 gdegds.

39030mdoll  0mbgdols 9dmbzgzsdo 3oModom, GMmymea BBl ombgdo s®gdo  derm3s3L
SELMOBOMYOOL 3OIM3gLL, 2 Loysmol 9999y, MMmEYLsg 0mbgdo 0fggdl WxGgdo Tgugarsls
Bofomdm0g 50905 B0l XM DY SELMODBOMYOOL bSO, FoM5d FgEHowols s FEsdol
18 Losmosbo 3M@GH0306090s 49339 LEOWWOosE Bs3dsMOLosS, MM sdmzwobogl Ig@Eowob
AJL03MM0 253w9bs FB8BY, MG 50LbYdS SELMOBOMYOMO BoAOL B 3MM3EI6ETO.
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vb-Aci-7 g3o30L slm®md305 (%)
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o K K Ko RS Ko K¢
) Q Q K K v v
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B5(Gyono B10Hnoo W15 Hrmo

99350 393gbsl sbgbs 305 FBMWME B0l SLMEODdF00L 3MIM(39DE DY, Sbg39 F9E39ws
2990b53e056Md9, 034 B0l 2o9Mb3ww0sbMds Bra®IMer 306:MmdgdTo sGOL 166 Bogm®o
Bofoas 30, L3ogbdol MsbsMmdOLLL, 4,1 3oL EOML 458MbOZE0sBMdS Fgdi0M©s -100

33529960 b5{os30, bawm 4,2 3000L @OH®L 30 IbMME 14 BosgmEo boffoerszo 3sdmgeobs,
9011b9535@ 080LY, MM SELEEAD300L Forswo 3MMEI6EGO 8gbs@BmMbgdwo oym. 350d0dds
3oL godmlioger0sbmds 9339m6Mo@ 99593009, 4.1 @ 4.2 33009308 EOHML sR0JLOMES
dbmwm 8-9 Bogmco bsfowszo.

VB-ACI-7 g50mb53¢056mds

——306¢Omwo  ——0'Cu  —4—18'Cu
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VB-ACI-7 250mb53¢056mds

——306¢Omwo  ——0'Cd —4—18'Cd

10000

1000

100

10

3bmdsgos 4

MMP-9 ©ombols s MMP-9 54&0w60 s 360MmgE0mwo 3m@magool 0obsgs®mdol dgaolgds
65630303 50300096M539db9 M 30IIMWO 3530963HJOOL LolbEOL 3esbdsdo.
596 M3000900 LJoMMN39WMT0 Y39wWsBY 393M(39YdIE0 bsMI3MEH03MO
603000969355, 1533093 33530530 HoMmBMPAIBO0s M30MOEMMO TMI0PHOIGdOL
dgmbg 35:3096¢9d0. 439w 35309630 06EMJL035300Ls S SBLEBH0bYB300L IEYMISMYMdSTO
04 9905©™bob, 313095 B0boL 56 39Mmobols Fmbdstgdols §398. 993-9 3ewsBIMEmo
30639635300l H5MmEIbMdMH030 95351905 2obbmM0ges ELISA dgomeoo d33-9-ob
0655039 IMbMm3wMmbmMo 56¢30lbgegdol gsdmyggbgdom. gl IgmmEo 5dmsgbls 3d3-9-
ol 4y39ws BmOIsL, OHMIJE0E 0894mBIds 3¢sHT5d0, 3500 FMOL 3MMsgdE 0L, 5JEH0MOL S
0630006090ml, Ho08mgddbowl dg@swm3MHm@gobsbgdol Jumzowmols 063080EHMOm™M6
3033gdLol oMgdoLsL. MMM bob. 1-sb s FBOOW0ED 1-sb Bsbl, 353096390
M3000©YIO0 IM3I0IOIGd0L MM039 BsDsdo 3Jmbosm 333-9-0l 3esbdMGo
3063963530900, OHMIWGOIOE 250D KX IBIOMYE 306093056 F9EMYd00D s 506
abaoglos.

500 -
400 4
£ ]
] T
(2]
o 0
=
=
100 4
]
EZga | |
0

Control Narcotic  Narcotic Withdrawal
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Bob. 1. 883-9-0b 3:mb396¢Ms300l 89aMgds 3530963HJO0L 3esHdsdo bst3MEH03Mwo

06 ™gbo3s300olL (b56M30mEH03290) s 33LE0b9bE00L (b56M3MmEH03w0 5dLEH0BYBEO0L)
13599030 5 X 9BIOMYEo IMboolggdol bogmbEG®mMmEm Xamando (3mbEHMM®o).

3b®owo 1. 3esHds8o 393-9 3:6396¢ o300l p-060d369wmdgdol 9gsMgds BoM3mEH039dbg
533000909 353096(3)9d0L 3¢sBodo bsI3MmBH03I0 063¢MJLo3s300L (BsGZMEH030) o
30LE0bgb300L (656M3MEH03MwOo 53LE0bgbE30s) BYMTIMYGMBLS s X 6IOMYE Fmbogoliggdl
dmM0ob (3mbGHMMO)

Control & Control & Narcotic &
Narcotic Narcotic Withdrawal = Narcotic Withdrawal
0'013 0.001 0.'11.
(are marginally (are significant] (are not significantly
3493-9 significant p<0.05) e sig Y different p>0.05)
different p<0.01)
ng/ml (8ot 56 56MOb
0600369wm3bs
96093690 m3560 9609369cm3bs
206bbgo39899o
20bbbge390vgmo

B0dMyM55305 5MOL (96035, G0 39w gdMm03 39dMm0Ygbgds 333 sgd@o3mdol
d9L5x35L90e5. gl 5MOL GNMO, Lo BYMTIHEHJIOL 30HYSO0DoE0S brgds LBLEBHMOEGOL
363903 5300L ¢9db030L godmygbgdom. 333 Bodm®55305 oMM gbl 9ergdBHOMaMMHYbU,
OIgoi GHOMY0s 9wo@0bol 99933900 3005 36MH0sd0ol/bo@mowdol om©yEow
b)ExsGOL 49egddo (LBLE IGO0 333-9-0LmM30L). BOIMYMR0S Tg0degds 0yml A9 s
36003690 m3560 3gdbogzs 833-9d0L 30M5dGH0MIM s 5dGH0IM BMMIGOL TaMol 2oblb33900L
d9L5x35L90s. 360M-333-9 (MW= 92 kDa) s sg@oweo 393-9 (MW = 87 kDa) 530063900l
3099500Bs30s FoMdmyqbogos bab. 2-9o.

7.5% PAAG/4.5%/0.10% Gelatin Laemmli
2h 20mA

1% 172 1713 102 68 230 141 283 257 354 pglpl
Pro-MMP-9

e — o, -‘- +
Active MMP-3

bo6e GO70 BO71 6O73 G074 6075 BO72 BO6 bo6: boe0

MMP-9 proenzyme, 92 kDa and cleaved active enzyme, 84 kDa
MMP-2 proenzyme, 72 kDa and cleaved active enzyme, 64 kDa

Bob. 2. 3wsBdol oMol FH030MEMm0 BodMYEmsTs, HMBYEoE F9gbodsdgds 3530903H9OL
Bo®3mE03mwwo 0b@mdbozsgool (N069-N074) s sdLEH0bgbizool (NO75-N060) 935%gddo.
©5GZ0MM35 g9glsdsdgds 1 ul 3ersbdsls.
MBS 500b0TbMU, HMA bob. 2-B9 956005 353095E0L LE0WIbEHOR0ZSE30M BrrIGMOLS
0om3my9bowos 883-9 Homgbmdm030 Ggnslgdols dmbs3gdqdo (godmbsbmeo pg/ul),
396LsBW3MMo ELISA 8gomom. 393-9 m6039 363 s®LYdmd®s 353096@ 900l 3ersHdsdo
M300O0 06GHMIJL03o300Ls S 0LEGH0BIBE00L MM YMdST0. 5©LBOTBSZ05, ™I
353096900 (6074, 6073) 563 079 Bosero 833-9 30b396GO 5309300 3esHdsbo
boL0smMEYO0sD 3F3-9 5dBH0MMO BMOHI0M, MMIJEOE PO3OWYO0m byI0T0s 30069
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3654 BH0MM0 GO, 53539 OML Jogswo 393-9 3mb3gbGHMoEool 3dmby 3530963900 (6062,
6061) bsliosIO0E 365303 MBIV IGO0 S 3MIMSJBHOMMO BMOTJOOm.
9my35600 dmbs389000sb 439esbg Jowawo 333-9 3mbi39bGHMoE0d 508MBBS 353096EHL
(6060), 515939 439w 5BY BP0 5gBHOMEMI O 3OMIJEHOMOO BMMHTJd0, A5BLsBEIGWWO
D03MmAM553000. FGBodsdoLo, bob. 2 5839690l 333-9 obslinsmgdOLLL MO39 BgomOl
(ELISA 5 D000ma®553005) d9Lsd530Lmdsl. mvdEs w96 500bodbml, MM Bodmy®msg0s sGOL
030LMdM030 s 305 M3MPIEMIM0Z30 dgmMmeo. 333-2-0l 03039 3OMBOWO -BOJBOMES
6039 GH030L 3530963900l 60dw9dgdd0.

3b6mdsp0s 5

953939 396980b 9Jdbols godm, 3esbBToom gosdEHoMgdeo figseo (plasma activated water-
PAW) 33000¢q090L 930096l dol god@Eotmdslis o Mgmdl bEs@mbdo. «9bws 500bodbmb,
603 Jem®ob, B391w06MH030 Lo HBobRgJE0oM LdMsgdoL, O7BA30L 3MAEHYBEOIWO sGOL
1.36, 5360 55605000 (O1), 3000MHMJlowol Ms035¢gdol (OH™), Fyswdsol Bgsgsbaol
(H202) @5 mBmbob (O3) s60ob 2.42, 2.81. 1.78 s 2.07, 9gL50590L5¢0. 530l goMs, 3ensbdsbyg
3930965 5bgbl Mo0530wo 9bxMY0s, 3930@ 9300l LTI H3MY WS SEEIObsGHOWwo EM
39Q0-

Bo90bsMg Hyangdolomzgol odmygbgdre 0dbs 15 338 Lo szl Hgo®m, s Tglodsdobo
B396 d0gM 890dabs 306HMd9d0, M0 d0EIMEMYdM FMbo3035¢M Bsdobstg fyargdols
05gdBH9Mm0m 0b659dE035300L 3JMmbMms 9PO0Wo: P30S LYo O EHMO hsdEObsMY Hgowo;
do035 896949Mds 20-sb 35 3-Y, 9gbo 0ym 340=350 o. 3¢sDIMEO 256079bE30L O™ 0ym
1-2 §9; 30 o090 s 60 fodo.

59 30613900 2om35e0fjobgdom LosbysMmOdM 3gMH0MEA0 259MmYygbgdmeo oym Modw9body
3996035, B30 9535909 0ym 359GHJM0900L BLoEgMEbEOLYBbIMOBMdS 3esBdMGo

396399bGH30L5L o333 sd0bINGMYdM ymgddo. gigbos 3039w Moado MTT Ggldo,
(390 IM3Z0IOM0S MR MJIO0L LoEMEbEOLYIBsM0EMBOL FgBsligdsy

1930653 930MMYGBsBOL o5dE0MYd0m, HMIJoi3 99393V BHIGOIBME0Tol Logdogl
MTT (3-[4,5-0039000m05bMme-2-0e]-2,5 ©oxgbow@Hg@®sbmewonddmmdonl) fyserdo
blbs© BMEOHTsHIBOL LoMgdsz35. sdolsmgol Luria Broth (LB) godmoygbgdms Gmymds
39003390 3996030350 fywol sig3g 3o6Bsg9dmwo PAW 1:10 {gerol 998mbggzsdo.
Botg30 999099 06390060900 0gm 24 Lssmob gobdsgarmdsdo 37°C-bBg. 063d5300 d909y
90 pl 8036:Md0 379G 49EB0E 0gm ELISA 3esbdg@ol omdwmwgddo. MTT blbsro
(10 pl) 35390 0gm 00mMIME O do Ladmermm 3mb3gb@®moosdwg 500 3y/de o
063006090990 04 3 L50OL gobdsgermdsdo 37°C-bg. g™ Boengdo oblibgdms 100 ul
03900 bEgamdbool (DMSO) ©sds@gd0m MomMY e MIMEdo. sLMMdE0S 560 s
630 69, dgLod5T0LO®, PodM0YgbgdMEs X MJOIOOL 45IMAIBOLS s BMbOL AolsBMIs 30
0m00560 063105300960 3gMom©ol 999 37°C-By. mmbo MHIMWOo godm3033W0gm
MO E 99993539090, 0y 3esbdom ©s3Ts39d9wo IMBoEo3sw o fywolmazol
©OMDBY ©53M30IIO FHOm, MM 256239B5DW3MdJBHIM0O sd06INMYdOL

360 396¢)0 3esBMEmO 2563bE30L 999AMa.

bbgs 390000 5Ol vom®mglo dyMdbmdostg PrestoBlue v Mgogdol
LoMmEbEolvbs056MmdOL sbse0Bo. dgbfogerowo 3Mboiodsw Mo fgswo 3esHdMGo
396399H3 30l ©53F53900L 456939 (L53MBEHMMEM) s PAW 956%s390w9c00 ogm 1:10 LB
390990 s 063998060900 0gm 24 Lssmol gobdsgermdsdo 37°C-bg. 0632995300l 8999
90 ul 3036MMdY0 399EHWIOS 25050G0gL ELISA 530693030l 3e0sbdg¢gdol 0o®md«eqddo.
PrestoBlue® 69og96&0bl blbsto (Fisher Scientific, 5d8) 0559539l mommgnel  0bbGMmdsool
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d9L50530L5¢ (10 pl) s 063MBOMYdMEo 0gm 30 {rmol 3o63sgwmdsdo 37°C-By. SOLMEOD30s
560 69 s 630 63, GgLodSTOLO, PodM0Y)bgdMS “YXMJIOOL LoEMELEPOLYBIMOBMdOL ©s
RMboL 458MbIMZEYS@. 51939 99 5b5¢0DBYdT0 d5JBHYM0EO dOEIMEOYBOL 3BIM(396EH0
35H3MM0 2563MbBH30L ©s3Ts3930lL J9d9Y F9n3sLs MmMbo 3esbdgEol MMl
565¢0B00m 45006dMH93o fyrolm3zol, HMIgEoE 56 0Ym ©sv)335390900 s MMTYO3
3@oDdom 0Ym 539353904100, CMHMDBY IM30JIMWgdom . PAW-0ol 0gbobxgdsool
b560lbo 3esHMMO ©w)ds3900l I 3I0IIMYId0m OHMAo 6583969805 sbGowdo 1.

3b®ogo 1. PAW-0l 80360:m300m¢ma0v900 sd0b3d»Mgds 3063 ®Mm@mmsb 8085600908580

3¢sHdol 3030 Md0MEMy0MO 30360:Md0MMy0®o
59853900l 50063930l ©sygbs MIT | ©s8063MHgdols o gbs
6O, ()0 3900M©om PrestoBlue dgomom

1-2 82.2% 87.7%

30 5.2% 1.6%

60 1.2% 1.05%

LoEMEbEWOLWbIM0BO B5JEHIM0gdOL 3MIM376EG Mo Fsh39D909ge0 8339 99300
35D MM0 93790b5eMmd0L boba®AE03md0L Fo?3)Jdslmsb gMm. sOlYdMBL Msbbgzg®s 5J
M6 90yMIsL IMob, HMIGd03 398Mm0ggbads 3mEbowo 85gEHgMH0gdoL TgLonslgders
3505 0063 MEMdME 3103035 M Bsdobotg Fywrgddo HmBgwoE 3esBdMMo
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V.I. Berezhiani, S.M. Mahajan, Compton rocket effect due to the action of radiation reaction
force in degenerate plasma, Physics of Plasmas, 31, 070702 (2024)
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electron-ion-photon gas. Journal of High Energy Astrophysics 43, 20-30 (2024)
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1. A closed set of fluid equations with radiation reaction force (RRF) are constructed from the

moments of the appropriate single particle kinetic equation describing a relativistic degenerate (high
density) electron plasma. The closure, in analogy with the Maxwellian closure for non-degenerate
plasmas, is affected via a parametrized Fermi-Dirac distribution. It is shown that the degeneracy

increases RRF just as will be predicted from the so-called “Compton Rocket” effect.
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396500 gd0ol 356599BHM0BE0s. BB3g69d05, M Qo350 BMHEOL RRF-I olig, Hmym®s
99Lodegd9ge0s 30{0bsbsMGY39wmo 9.§. “3mI3EHMO0L M53930L” 9839JGHOL LEdMSEgdOm.

2. The problem of Astrophysical Jet formation from relativistic accretion disks through the
establishment of relativistic disk-powerful jet equilibrium structure is studied applying the
Beltrami-Bernoulli equilibrium approach of Shatashvili and Yoshida 2011; Arshilava et al. 2019.
Accretion disk is weakly magnetized consisting of fully ionized relativistic electron-ion plasma and
photon gas strongly coupled to electrons due to Thompson Scattering. Analysis is based on the
generalized Shakura-Sunyaev a-turbulent dissipation model for local viscosity (being the main
source of accretion), in which the contributions from both the photon and ion gases are taken into
account. Ignoring the self-gravitation in the disk we constructed the analytical self-similar solutions
for the equilibrium relativistic disk-jet structure characteristic parameters in the field of gravitating
central compact object for the force-free condition. It is shown, that the magnetic field energy in
the Jet is several orders greater compared to that of accretion disk, while jet-outflow is locally Super-
Alfvénic with local Plasma-beta < 1 near the jet-axis. The derived solutions can be used to analyze
the astrophysical jets observed in binary systems during the star formation process linking the jet
properties with the parameters of relativistic accretion disks of electron-ion-photon gas.
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. Map Sum Spectrum

3 C
3.9

1
4.5 keV

Map Sum

Spectrum

Element Line Type Weight % Weight % Sigma Atomic %
O K series 50.62 0.51 60.59
Al K series 44.44 0.47 31.53
C K series 4.94 0.70 7.88
Total 100.00 100.00

. Map Sum Spectrum
l g J—_
""'I""I""I""I"" |||Af
45 keV
Map Sum
Spectrum
Element Line Type Weight % Weight % Atomic %
Sigma
(0] K series 51.08 0.49 61.45
Al K series 44.81 0.45 31.96
C K series 4.1 0.66 6.59
Total 100.00 100.00
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. Map Sum Spectrum

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5

Map Sum

Spectrum

Element Line Type Weight % Weight % Atomic %

Sigma

(0] K series 51.54 0.39 61.22
Al K series 41.19 0.33 29.01
Ti K series 1.27 0.07 0.51
C K series 5.79 0.51 9.16
Ca K series 0.21 0.04 0.10
Total 100.00 100.00
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6.B mesons double radiative decays B — yy are investigated in frame of two Higgs doublet model
type II. The branching ratios are calculated.
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6.High-frequency driven resonant spin rotators are routinely used as standard instruments in
polarization experiments in particle and nuclear physics. Maintaining the continuous exact
parametric spin resonance condition of the equality of the spin rotator and the spin precession
frequency during operation is one of the challenges. We present a detailed analytical description
of the effects of detuning the exact spin resonance on the processing vertical and in-plane
components of the polarization. An important part of the formalism presented here is the
consideration of experimentally relevant spin decoherence effects. Within the developed
formalism, we address the impact of feedback via pilot-bunch-based magnetometry on continuous
spin flips and on the related interpretation of charged-particle electric dipole moment searches
using storage rings. We propose a spin-flip-based tomography of the longitudinal profile of
polarization in a bunch, which is important for the evaluation of polarization-dependent
luminosity in collider experiments. We emphasize the potential importance of the previously
unexplored phase of the horizontal polarization of the envelope as an indicator of the stability of
radio-frequency-driven spin rotations in storage rings and as a testing ground for spin
decoherence mechanisms.

7. KM3NeT/ORCA is a water Cherenkov neutrino detector under construction and anchored at
the bottom of the Mediterranean Sea. The detector is designed to study oscillations of atmospheric
neutrinos and determine the neutrino mass ordering. This paper focuses on an initial
configuration of ORCA, referred to as ORCA6, which comprises six out of the foreseen 115
detection units of photo-sensors. A high-purity neutrino sample was extracted, corresponding to
an exposure of 433 kton-years. The sample of 5828 neutrino candidates is analysed following a
binned log-likelihood method in the reconstructed energy and cosine of the zenith angle. The
atmospheric oscillation parameters are measured to be sin2023=0.51-0.05+0.04, and
Am312=2.18-0.35+0.25x10-3e V2U{-2.25,-1.76}x10-3 eV? at 68% CL. The inverted neutrino mass
ordering hypothesis is disfavoured with a p-value of 0.25.

8. Gamma-ray bursts are promising candidate sources of high-energy astrophysical neutrinos. The
recent GRB 221009A event, identified as the brightest gamma-ray burst ever detected, provides a
unique opportunity to investigate hadronic emissions involving neutrinos. The KM3NeT undersea
neutrino detectors participated in the worldwide follow-up effort triggered by the event,
searching for neutrino events. In this paper, we summarize subsequent searches, in a wide energy
range from MeV up to a few PeVs. No neutrino events are found in any of the searches
performed. Upper limits on the neutrino emission associated with GRB 221009A are computed.
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9.The KM3NeT/ARCA neutrino detector is currently under construction at 3500 m depth
offshore Capo Passero, Sicily, in the Mediterranean Sea. The main science objectives are the
detection of high-energy cosmic neutrinos and the discovery of their sources. Simulations were
conducted for the full KM3NeT/ARCA detector, instrumenting a volume of 1 km3, to estimate
the sensitivity and discovery potential to point-like neutrino sources. This paper covers the
reconstruction of track- and shower-like signatures, as well as the criteria employed for neutrino
event selection. With an angular resolution below 0.1° for tracks and under 2° for showers, the
sensitivity to point-like neutrino sources surpasses existing observed limits across the entire sky.

10.. The KM3NeT neutrino telescope is currently being deployed at two different sites in the
Mediterranean Sea. First searches for astrophysical neutrinos have been performed using data
taken with the partial detector configuration already in operation. The paper presents the results
of two independent searches for neutrinos from compact binary mergers detected during the third
observing run of the LIGO and Virgo gravitational wave interferometers. The first search looks
for a global increase in the detector counting rates that could be associated with inverse beta
decay events generated by MeV-scale electron anti-neutrinos. The second one focuses on upgoing
track-like events mainly induced by muon (anti-)neutrinos in the GeV-TeV energy range. Both
searches yield no significant excess for the sources in the gravitational wave catalogs. For each
source, upper limits on the neutrino flux and on the total energy emitted in neutrinos in the
respective energy ranges have been set. Stacking analyses of binary black hole mergers and
neutron star-black hole mergers have also been performed to constrain the characteristic neutrino
emission from these categories.
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2024 gl 0bLEBHOGHWEHOL o653dOMIGdO FMbsfowgmdbgb dmms Glmseggwol ghmagbmwmo
Ls3g36096Mm Bmbool 20 LsgMsbEm 3Mmgd@do s MEbmMEmo BMbEYdom sxEBIBLYdME 2 LogMsbEm
36mgdGdo.

L5393boghm 30300690900 LsBMZCYIMYO
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Lsdg3bogem  33¢g3900L  BoldGOMgdEsE,  BYdobs®mgdBy s  3MbxgMgb30gdby  Tmbligbgdgdol
ABO3INJOIWOs© @S 9d30gdol  Golsgombo  Msbmgmol  Lydggboghm  396EGHGMYdT0,  39Mdme,
13obgmlol »bogzgMloGg@do (J. SIMs0s, S3BEGHMIM0S), 3M30B30w0 30BogoL dodl d3wsbzol
0bbGoGHMEG0 (J. 3m@LETo, 2gMTsbool BgEMsE0Mwo MYL3MBdE03s), 09bol FMoGmob dowgmol
1B039MOLOGYEHOL Fo0gdo@03Me 0bbEHOGWGHTo (J. 09bs, 29MTsbool BaIMIEOWWo MIL3dE0JIs), J.
©M3IBoBHTo  (3gMTsbool BgEIMsE0Mo  MHYL3MBIWO3S), MIMMONo BoBogol LsgHmsdmMolem
396¢®do (4. BHMogbGo, 0@swool MHIL3d03s), 30Dol gbom g xMmOXOL Fomgds@olmeo 33wg3olL
3953®0o (J. 30D, 0G0l MHJL3MBdW03s), LEBGSYM Y 3MI3MBEYEEL MbogzgLoG G0 (gLdsbgmols
LSFBRM), VOB MBS MBogzxMLOEIGHO (J. V9OBYEMBs, qu3sbgmol LsdgBm), J. 39oBdo (gudsbgomols
Lodgxm), 93906MmL MbozxOLoGH G0 (J. 93900M, 3MMEHMRW0s), 39MHEoL MboggdloGgddo (. Lob-
b9sbo, 3M90GM-M03m), J. 3930680 (Bobgmol Lobserbm MglidmdE03s), 35MH0B-Lo3mmgl »MbogzgMlodg@do
(- 39000, Logmabygmo), bow-omMzol  bozgLoGIHOL 90w  @dOL  Gowosdo  (5MdMS
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050995303996 993609050505 Lzmwsdo (4. gabGHgMo, oo dMOGEHMBIMO), J. 399d3Goxdo (OO
0M0@BgoL  Lodgnm), ¥3MIBoEool MbBoggMlbo@gBHdo (4. dMIBOWOs, BMIBOWOOL  FJOINSFOIEO

M9L3BW03s), ©MBBOL  BdoMMIMEo 331930l F9gOM0sBIdMo  0bLEHOGHWAEHOL  EbZM®MIs3E0Eo
39950900l @sdMMOGHMM0sdo  (HLgmol B9 MsE0s), Bgbgomol  dgagbogMgdsms 535000l
30330E g 3936096090505 0bLEOEGHWET0 (. 3M9Ws, hgbgmols MglidmdE03s), Pabgmol dg3bogMgdsms
935009300l 509gdo@03zol 0bLEGOGHMEGHOL dMbML Gowrosedo (J. dMbm, hgbgmol MHgldMdngzs), dMbml
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Boa™q0do  (beaM353H00ol MHg3d03s), J. BGHswo0sdo (MEdgmol HgL3Md03s), Lmdbgmol
05099530306 0bbEHOEGMGHTo  (J. 9693560, ULmIbgmol  MIL3MdE03s), . d5gmdo  (5BgMd0KSBOL
M9L3YB¥W039), B5BMdY30L Lobgamdol MbogzaMLOEIGT0 (. SLEBS, gsBabgmol MgliddE03s).
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(ob. sbstmo 3)

0bLEOGHME0 258mb39aL Lod LogMMsTMMOLM OB

L5JoOMNZIW ML FogdoEH03M0 FMMboswo (Georgian Mathematical Journal );

5. ©590sdol  Lobgarmdol  domgda@ozol obbEo@dw@Gol dMmgdo (Transactions of A. Razmadze
Mathematical Institute);

09099509080 0xIMIBE0SWME 2obBHMEgdgdLS s Tsmgds@0zn® i30Bo3sd0 (Memoirs on Differential
Equations and Mathematical Physics ).

39M©s  500bs, 2022 Herosh  obLlGoGWGHo  godmbigds  "REPORTS OF QUALITDE"
(https://rmi.tsu.ge/eng/reports_of QUALITDE.html), Hm3dgeog 8903936 o53gM9b30swmm 45b@megdsms
300906003 MgMMH05d0  LsgHMsdmmolem 3mM3m3ol QUALITDE-ol dsbogrgdl. 2024 §gaol 259mo3s
"REPORTS OF QUALITDE"-ob dgls9g ¢emdo.

0bLEGHOGHMGHOL FogH BoGMgdmwo 3mbxggMgbiogdo

obv)  96Mm0s MHTsdol  Lobgermdol  Gomgdo@ozol obLGoGMEHL  3mbrgMabizos, dodmgbowo
36OHMRGBMO om0 dsbxs30d0ol 100 {erolmagols s 93509do3ml brase d9MH03sd30¢ols 95
P aobmsgzoboado, mdoolo, 19 — 23 mgdg@gswo, 2024 §.
(http://www.rmi.ge/geo/conf/RMI_program-2024.pdf);

L59MSTMOHOLM 3MMITM30 ORIMIBE0IME F9BEBHMEGBIMS MZ0LYOM0Z Mgmeosdo — QUALITDE-
2024, odoobo, 21-23 ©9393d960, 2024 §. (https:/rmi.tsu.ge/eng/QUALITDE-2024/workshop-
2024.htm).

VIII 3m630m30 ©obizMg@er 8500935303580, 0bvy sbMos MsBdodol Lobgarmdol domgda@ozol
0bLEOGH™ME0, MdoEroLO, 15 3900900, 2024 .
(http://www.rmi.ge/eng/DM/Discrete_Mathematics.htm).
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dgLfogers Oyeg-
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sbeadopos
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d900mEgdo  Byommdg3bog®gdsdo”  maEbmgwo  gdudgOGHol  BsOmmmdom,  GMIgEog  49dvJos
Lomobom 39023960y http://science.org.ge/?p=15979 ©s GHgerg30%0sdo https://fb.watch/rjQgkyK52p/

3) 300933900 MEbrMMHo sGobIbLgdom:

Ne | 09980l oliabgengds ©59530656L9dgE0 | §odyzsbo dbsf. dmbsfogabo s3
mO2560D5300 | HOMIbMdS LAHOMIGHIO0I
1 | Effective Factorization | Horizon 2020, Aberystwyth 12 1
techniques for matrix- | Call: H2020- University 505 gn3Mgdody
functions: Developing | MSCA-RISE-2020
theory, numerical grant 101008140
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impactful applications
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1| 5. 3060m5dg | @gdgaol Bmds | 50md3gdermds | ISBN 978-9941- | 576 g3.
5 0b6@gatowo | ,mboggmlogo”, | 33-903-5
®d0olo
2 | M. ds3bodg | gmGogl 03969 ISBN 978-9941- | 378 a3.
9606BMmdo- | 35608300l | 36-121-0
900560 Lobgermdols
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9hHmo s mGO | Lobgwdfonm
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1. §ogbdo asbbormmos BmAs©o BmBol  MIMOOOL, WgdgEol BmIol, wWgdgAol  0bGHIYMIOL,
0639300l Bmyso ®MgmMHool bszomMbgdo. FmEqdwos HBmdol ®MgMOOoL MdMswm 393306 gdO
LodMO3gms  MYMMOMB,  DBMYs©  BHM3MEMPOsLMID,  BMPs© 5y gOMLMb,  MLILEY™
30d065EGHMM035Lm0b.

2. bspoero I - goGo9l If3(003980. gm0 (33¢050L  BBJ30900Lm30L o, 290IMEgdMwos Bgdo
93¢MmOMd0m 2015 gl olvy-l Jog® 499md39969dweo ,gmmogl 3F36003900° Mo sbogro Fggaol
5953 9d00m.

bspogro Il - m6Go 33¢7s@@0b 39630560056 sbeagot98o9cmo w9H09l 9602356 BMI0er980560 df3(503980.

) 33506053 %5990 flx,¥) §mbJgosl, LoddmwmnGa f € L=, m]?, 39glsdsdgds gm®ogl
MOXIO5©0 3360030, LEAdMEMGs© S[f]. S[f] 3F3603900L Fglobgd 3sdmg3z9ybgdwe BsIGMIMS FmMOl
300b303wwo 3603369wmdolss gtmo 65d0mdo - Fefferman Ch., On the divergence of multiple Fourier
series, Bull. Amer. Math. Soc., 77(1971), 191-195 - Lo@SE 9RJ6O0s MMO (33¢PEOL Y39eash Mfyzg@o
obgmo Flx,v) 8164300L s®lgdmds, HMIgEog 21 39H0M©ME0S MDOMMIMEO 330l J08sHm s dob
99bsds30L FMogl mOXIOs© S[F] 3G3O03L o6 255B60s FoMm3MMbEIdOL JobgE30m 3MGBdIEMBOL
960 HaOGHowos 30.

2017 9ol 4o9md3gybgdar Bgdl 9o bsddmddo - O. Dzagnidze, One-dimensional Fourier series of a
function of many variables, Trans. A. Razmadze Math. Inst., 171(2017), No 2, 167-170 - 35630m5690weo0os
abosero 39mmEo, Mmool dobgz0m 1 -356BMmIowgdosh [—ir, u]™ 39080 %5995 ©S POMMYMWO
33wool dodsmom 2m 3gMome fx) gmbdgoslosb, x = (ky,..,x,), SLmgo®EIds @MGogl N
50m@I6mdoL  gBHNXIMs©o  S[fly, ..., S[fl,. 963003900 X,..., X, (33wsgd0ol 0o JgLodsdobs,
HMIGEms 3098030963900 ©sIM3Z0EIOE0s EIBIMBID (11 -1) MoMmEIbmdOL 33w sEIdDY.

35OMGOM0s MgMO9ds (0b. 83. 296-297): 1395396360l Flx,v) gmbdzool dgLedsdolo gomxIMHI©O
S[fly o S[f]- 853603990 gOOMM@OE 3Ogd0s Momddol yggws (X, ¥) € [—m ] GgdEowdy. g
500b»s, 3m39dme0s sbmEoMgdmEo 33003900l 3MYBIMOOL 599300 gdgEo s Lo3daMolo 30MHMBYBO.

bspogro I - m@o ;33075000 §ere130 3:96930900.



90 33Wwsol 3bdioobmgol d. M0dsbds Fgdmowm sbogro s 96033bgermzsbo  m30Lgds,
O@Igbsg Logdom@ 3056 o, Bogdmbods Mm@y aErzmds. gmbjgool vzmds mEmm Lo
30Lg055, 300069 FoHIMgdmEol sOLYdMBds. IB0T3bgerMz960s ol, GMT X509d50 BMbI300L BwOOogL
3036030 3090500 ey3mdOL oM@ 0w By dgLsdsdolo 3603369 mdol3gb.

50 29M90mgdsd, 2oM339mo 0bGHIMgLo AssB0obs MmO 33wWsEOlL BbJEooL AEmzMmdol  3bgdoL
39000900l s dobo 963 30 M30L9dgd0L OYIBOL (ob. O. Dzagnidze, The smoothness of functions of
two variables and double trigonometric series, Real Analysis Exchange, 34(2008/2009), No 2, 451-470).

596005 MMHO (33Ol ORIMIBEOMIdO BMBI300L er3mds (0b. 3. 311) s MYmMYds
(ob. O. Dzagnidze, Smoothness conditions for functions of two variables, Georgian Math. J., 28(2021), No 6,
859-865): m®0 33woob  flx,y) $mbJ300L 4em3mdobm3ol (x4, va) F9OGHOWBY, 309dgE0s ©S
15305600 f -0l POMOMYMWOo (33WHEOL J0ToMm JMObMmSE FBDMASOMYdIMEO A 3Mds 03539
(xg,v0) §9OG0DY (0b. 33. 323). 5939, 39990 SLMEoMYdYEo 3F3003900L 3MGdsEMBOL 1s53d5HOLO
306Md900( (3. 325-327).

bspocro IV - 45896089 d9co980 2dsgo dfi3603980b G9bsbgb.

59, 3MOHIN0MGOIE0s bLbgsalibgs dmbmy®sg000sb s Log®mbogrm Wo@IMe@ Mo 3bmdowo
39093990, GMIgEbog dggLsdsdgd05b ghmxgMeo 3f3003930LmM30L 36MdOEO JoMOMIE MYMEHGTqdL;
3963MM-gd920L  MMEYIL, ©bgMe-Hobol MmgmEYIsl, Bglgeol 0gOZgMBIL s MGHMEMBLU,
350179350l BMEMdL, HOLO-80TgMHOL MYMEYIL s HOTB-wWgdgAOL CgMEMYIsL.
dm390Mos  Bumogl m®3sao  GOModmbmdgEmomwo  d)3Moz30L  FoMmMmbmgsbo  3gMdm  xsdgdol
06@9Mmsm@o  FoMmdmoaabs, gMMmogl m®mdsyo GHMoymbmdgEmomwo 9)30M030L TsGHm 3Mmbypgdom
36090500MdOL 599309090 s B3TMOLO 30MHMBS s, 3MYMZY, 153FoMOLO 30MHMdYdO.

2900m33909wos  6o3memb  (3o@s) m9zBsdol 1970 Farol mgmEgds, 335G XSO0
3169300L GMMHogl MmMTsgo IHIM030L 3350060 Bobgz00 MOMJIob 439w 3M9ds™dOL Tglisbgd
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Extrapolation in Grand | Conference of the | Batumi
Banach Function Spaces | Georgian Mathe-
matical Union
Dedicated to the
100-th Anniver-
sary of the
Georgian Mathe-
matical Union
2 | A. Meskhi Commutators of XIV International | September 2-7, | D. Makharadze
Sublinear Operators in | Conference of the | Batumi
Grand Variable Georgian Mathe-
Exponent Morrey matical Union
Spaces and Applications | Dedicated to the
to PDEs 100-th Anniver-
sary of the
Georgian Mathe-
matical Union
3 | A. Meskhi Boundedness Criteria XIV International | September 2 — | Lazare
for the Multilinear Conference of the | 7, Batumi Natelashvili
Riemann-Liouville Georgian Mathe-
Operators matical Union
Dedicated to the
100-th Anniver-
sary of the
Georgian Mathe-
matical Union
4 | A. Meskhi Interpolation in International June 24-27,
weighted (grand) mini-symposium | Kutaisi
Morrey spaces “Analysis and International
Related Topics” University,
Kutaisi
5 | Sh.Tetunashvili On universal functions | XXXVIII April 22-24, T. Tetunashvili
representing certain International Thilisi
classes of functions Enlarged Sessions
of the Seminar of
Ilia Vekua
Institute of
Applied Mathe-
matics of Ivane
Javakhisvili Thilisi
State University
6 | Sh.Tetunashvili On universal functions | Conference of A. | February 19-24, | T. Tetunashvili
representing certain Razmadze Mathe- | Thilisi
classes of functions matical Institute
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7 | A.Kirtadze On some properties of | XIV International | September 2-7,
small sets Conference of the | Batumi
Georgian Mathe-
matical Union
Dedicated to the
100-th Annivers-
ary of the
Georgian Mathe-
matical Union
8 | A.Kirtadze 93069 LodGMsgzggdol | VIII Workshop in | 15 December,
LoIOMHZE OO Discrete Thilisi
31399900 s oTm- Mathematics
949690900
9 | m.dspbodg ™O0 (330090l 03569 x9395b0030- | 22-24 536000, | 0. fogfogsdg
abdzool 930- ol bobgermdol | mdoErolo
MEobdogMo ®doolol
30500963900 Lobgedfogm
03909630070 Mds. | bogzgMloGEgEHOL
005 393499L bo-
bgwmdol
2459dmygbgdomo
350935030l
0bLBoGHMEOL bg-
dobomoly XXX VIII
LO9OMSTHOLM
2A9BIOOMGINYW
Lbmdgdo
10 | 5. bs®sBodz0mwo | Labioemo 39-8 3mM30m30 15 93993960,
§90GH0wm™mgs60 ob3OgEHME 0d0OoLO, o.
LodMH3¢g9d0L 905303580 5Bdodol Lob.
53069960 Jom9ds¢o3ol
05393 M9d0L dglobgd 0bLGoGH™MGo
11 | L. Ephremidze Algorithm for Wiener- | XIV International | September 2 —
Hopf factorization of Conference of the | 7, Batumi
polynomial matrices Georgian
with monomial Mathematical
determinant, Union Dedicated
to the 100-th
Anniversary of
the Georgian
Mathematical
Union
) ygbemgodo:
Ne | 53¢mMo LOMOOO a3mOwdol OM 0565533 MOMdS
oLObgEgds 5003000
1 A. Meskhi Multilinear fractional | Function spaces XIII July 8-12, Adam
(Plenary integrals: Mickiewicz
Speaker) boundedness criteria University,
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and sharp estimates

Poznan, Poland

A. Meskhi Extrapolation in some | The International June 20-22, Baku,
(Plenary mixed-normed Conference on Azerbaijan
Speaker) function spaces Modern Problems of
Mathematics,
Mechanics and their
Applications
(MPMMA)
A. Meskhi Extrapolation in International April 21-25,
(Plenary grand Banach scientific workshop Institute of
Speaker) function spaces OTHA Spring 2024 Mathematics of
National
Academy of
Sciences of
Armenia,
Yerevan
A. Meskhi Extrapolation in 7 th International May 8-11, Yildiz,
(Plenary grand Banach HYBRID Conference | Technical
Speaker) function spaces on Mathematical University,
Advances and Istanbul, Turkey
Applications
A. Meskhi Extrapolation in International February 3-6,
weighted grand conference Nazarbayev
Morrey spaces "Functional spaces, University,
analysis, and Astana,
approximation” Kazakhstan
L. Ephremidze | A numerical UAE Math Day March
algorithm for matrix 2, New York,

spectral factorization
on the real line,

University in
Abu Dhabi, UAE

L. Ephremidze

Random generator of
orthogonal matrices
in finite fields

Future of Information
and Communications
Conference

April 4-5, Berlin,
Germany

L. Ephremidze

On approximate
Wiener-Hopf
factorization of 2 x 2
matrices

Workshop on the
applications, Genera-
lisation and impleme-
ntation of the
Wiener-Hopf Method

July 1-5, Isaac
Newton Institute
for Mathematical
Sciences,
Cambridge, UK.
https://www.yout
ube.com/watch?v
= W3TCul.BFloc

L. Ephremidze

On explicit Wiener-
Hopf factorization of
NxN matrices in a
vicinity of a given
matrix

IASM-BIRS
Workshop: Cross-
Fertilisation of ideas
from the Riemann—
Hilbert Technique
and the Wiener—Hopf
Method

October 27-
November 1,
Hangzhou, China
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2) 336:069960L 250md390mdol gm@boerol J. Math. Sci. (Series A) 1390 MO BHMIOL ,LoJoMNZgEMLs
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B596H™3900% dmfizgwmo MHgEsgEH™mMo.

3) Lodo®mggumls 350995303600 09Mbsenols, Lemdbgmol domgds@Golm®mo gmMbserols, “J. Math. Sci (Seria
A) (Springer), “]. Math. Inequal. Appl.”, “J. Function Spaces”, “J. Inequal. Appl.”, “Commenatationes
Mathematicae” -0l Lstgogom 30egaool Hazmo.
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LSMMP60DIEOM 3MB0EYEHOL Megdx MM, dsmwdo, 2-7 BgdEgddgdo, 2024 faro.
L59ODIMOOLM  J0b0-0d3MBOWIOL  ,9bs0BO o BobMb  39380MBMWO  Lbsgombydo*
mO2560DsGHMM0, 24-27 03bobo, 2024, J1ms0LobL LogHmsdmmolm «boggdlodgdo,

3) ©99309-19dobsMgdo:
bgdobstgdo:

mgbmgodo:

1) 5. 8glbbo, 3gdgosms 3MOLo: ,,0M03weElMR030 fowmommo  0b@gadowmgdo s  Folosb
5353006090990 b5300bgd0*, 393060l bm®MTserMo »bogzgmLOGEHYEOL Fomgdsdogol bimes, Bobgomol
LoboEbm MHgL3MdE03s

2) 5.3gbbo, w9d30sms 3MMLO: ,0M3wsHMR030 FowsMo 0bGIYMowgdo®, s350MHm

MB0g9MLOGIGH0, SMOEHMYIW0D.
3) 5. 9glbo, 0mblLgbgds ULYdobs®By: “Gmbomo  gMsb  TmMoL  LogMEYIdO:  ONPEWMOMDS S

9JBEA®3Mo30d. 398mYgbadgdo 35M3MbomEro 5b5Er0BOL M3gMsBHMMOms FGIMLIBEOZOMBLS O
39600fsmIMgdMmadosh  ©oxgmgbgoswme  aob@GHmergdgddo”, 939060l «boggmLodydo,
3MOGROE00,

4) @. 986M900dg 853030l  L39JGHMIWMmO BMbJEool BodGHMMobsgos s gMgbxgMol  dobyb-
990093MdM0Mds,  16-20 bmgddgMo, 2024, Bgomm@Ig3b0gmms  WdMOGHMM0s, g GHOMbME
993b609Mgd0Ls s Bgdbmemyogdol mboggdbo@dg®o, bgbawv, Bobgmo

@)d30gdo:

1) 5. 9g9Lbo, bowobo 2, sbsgobo 3, FOR0Z30 sewagdGs, 650300 s 3MI3WJuyHo sbsErobol
MRgmwo  Lsgombgdo, bmaso  HBmds s 0bGHIAMso  35MTmboren  sbswobBdo,  Jmomsobol
L5gODTMOHOLM 1b0gxMLOGEHYEOL F509T5BH030Ls S 300309 JOYE Tg36096MGOSMS 3,
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BOEIOSO.
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MB039MLOEYEHOL 500935@ 030U LM
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3L 9dE 063oLYIM-Jo@mo Fomgdo@03IMo Gghdobgdols sdagb Lodwdom xaymaL.

299mU5d399bgdes domadwyaros 99890 bGs@ogdo:

1. A. Meskhi, Extrapolation into Grand Banach function spaces, Journal of Mathematical Sciences, Series A,
Springer Nature (to appear), 18pp.

2. A. Meskhi, Ts. Tsanava, Rubio de Francia’s Weighted Extrapolation in Mixed Norm Spaces and
Applications. Lobachevskii Journal of Mathematics, Springer Nature (to appear), 30pp.
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9350099030 Bms®
0960353300l
95 Herolimsgolodo
8 | 930boen | Boundary contact Logo®omggarmls dsmdo, 6. a9hghowsdg
aoBghoensdg | problems with regard to | dsomgdo@ozmbors 2-7 b9dGH9ddgeo
friction of couple-stress | 393060l XIV
viscoelasticity for L59OHMSIMOHOLM
inhomogeneous 3mbxgMabgos
anisotropic bodies (non-
coercive, quasi-static
cases)
0) mibmgodo:
Ne | s3¢mGo0 SRYe RT4I0Te) amOwdol QO™ o 056553 MOHMBS
3Lobgagds 5QY00
1 | Otar Chkadua | Dynamical interface ConferencesCMMSE | Costa Ballena,
crack type boundary- and CHPC Cadiz, Spain
transmission problems 2024,Computational | July 2 -8, 2024
of the generalized and Mathematical
thermo-electro- Methods in Science
magneto-elasticity and Engineering,
theory International
Conference in
HPC.https://cmmse.u
sal.es/cmmse2024/we
lcom
2 | R. Duduchava | Convolutions on Lie Pseudo-Differential | 29 January —2
groups, generic Bessel Operators and February 2024,
potential spaces and Related Topics University of
applications Ghent, Belgium
3 | R. Duduchava | Convolution The 50:70:80: - August 20-24.
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integrodlIffe-rential
equati-ons on Lie
groups in Generic
Bessel Potential Spaces

infinity, Conferen-ce
in Mathematics,
Dedicated to Lars
Eric Person’s 80-th
birthday anniversary

2024. Karstadt,
Sweeden

R. Duduchava

3 @9dgos:Cal-culus of
Guent-er's derivatives
onhypersurfa-ces and
I'-convergence.
Jdcblsgbgdas:
Convolution equations
on Lie groups, Generic
Bessel Potential Spaces
and applications

Analysis, PDEs and
Applications
https://www.gmg70.c

om/

July24-August 6.
2024, Yerevan
University,
Armenia an

R. Duduchava

4 ¢mggaos:Cal-culus of
Guent-er's derivatives
onhypersurfa-ces and
I'-convergence.

dmblsgbgds:

Evolution Equations,
Approximation and
Spectral
Optimization

https://sites.google.co

September 10-
17. 2024,
University of
Alma Aty,
Kazachstan

Transmission problems | m/view/eeaso-
for a second order 2024/home
differential equation on
Hypersurface with
Lipschitz boundary in
the generic Bessel
potential spaces
R. Duduchava | Convolution equations | International October 6-12,
on Lie groups, Generic | Workshop on 2024University
Bessel Potential Spaces | Toeplitzf Operators, | of Kartagena,
and applications Wiener-Hopf Columbia
Method, and
Applications
dedicated to deceased
Emeritus Professor at
Cinvestav Nikolai
Vasilevski.
R. Duduchava | 5 Lectures at the Cross-Fertilisation of | October 26-

Hangzhoulili-

angUniversity: Wiener-

Hopf method
Presentation at the
conference:Convolutio
n equations on Lie
groups, Generic Bessel
Potential Spaces and
applications

ideas from the
Riemann—Hilbert
Technique and
theWiener-Hopf
Method.https:/www.
birs.ca/events/2024/5
-day-
workshops/24w5506

Novenmber 25,
2024, Hangzhou,
China
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V. 5bgs sgE0gmdgdo:

5) LodgEbogMm 3MGgdMErgdo:

Thilisi Analysis & PDESeminar- Extended Abstracts of the 2020-2023 Seminar Talks,Trends in Mathematics

Series, Birkhauser/Springer, 2024,https://link.springer.com/book/10.1007/978-3-031-62894-8
Editors: R. Duduchava, E. SHargorodsky, G. Tephnadze

0) 3653909630900l MmGYB6oBsE0s:

Om@sbe ©)EBgs -

1. LygPMsdMGOOLM gmM3dmggol Thilisi Analysis & PDE Workshop (TAPDE) Lom®gsbobogom
30003 9BH0b 0s30x MMy, https://tapde-workshop.ug.edu.ge/

2. 3bgddm3zs69emd Mmbensob gdobs@ygdl Thilisi analysis @ PDE seminar 2 3306580 gHhoxg 933960
456mOHMEBIOLMD 9gMmo@ (306l 3megxo, wmbombo). 2021 gl dgas 20 dbmxywromdo
36mdowo 3653500 Bomgdo@ozmliol dmbligbgds dmdbligbgdgems Los, dmbligbgdsms d5BgMgdo s
300 dmblgbgdgdol Bsbsfgegdo aobmagligdrwmos 390 3396 HY
https://www.ug.edu.ge/ge/tbilisi-analysis-and-pde-seminar

3. Lodo®mzggaml 8500935 03mboms 3630060l XIV-q bogOmedm®mobm 3mbagmgbiool bsdgsbogmm
30303930b §9360, bgdEooL ,EOBIOIEEICMOO FobEHMEIGddO S 350mYyqbgdgdo®
056sm0g3dx Moy, 2. 09 -9.09, 2024, dsowdo.

MM F350v)0 -
1. Lodomm39eml 9509853 03mLms 393doMol XIV-g LagMmsdmMolicm 3mbxgmgbizool Ladggboghm
303o@g@ oL §9300, bgdEool ,E0BIMIBE0SXMEO ABEHMEGOYd0 S Yodmygbgdgdo“
05650030x Moy, 2. 09 -9.09, 2024, dsorwmdo.

159936090 358m399900L M7 IMMYR0gd0L Fg3z6o:

09630 dmBm3mGo
1. Georgian Mathematical Journal-ob 3sb)bolidggdgero GgoodEHm®o

Ho@sbe kg
1. Integral Equations and Operator Theory, Birkhauser

2. Georgian Mathematical Journal, De Gruyter

3. Memoirs on Differential Equations and Mathematical Physics, A. RazmadzeMathematical Institute,
Thilisi.

4. Thbilisi Mathematical Journal, Tbilisi.

050 FI00V0

1. Transactions of A. Razmadze Mathematical Institute, Thilisi

3domdS BogMMTIMGOLM LsdgEBoghM MMPIBOBsEoydTO
6. MOBO3S

1. 936M™30L do3g053H03mbms 3938060l LMEOEIMHMBOL 3MTo@IE0obL 93602, sdMgdmdol 3bols
0500995¢030L 06LEHOGMEOL FdsMMZge0 LedFmb 9360, 393060, Bobgmo

2. IWOTA-U (Internetional Workshops on Operator Theory and Applications) LogOmsdmGolim
30bx396M9630900L LyBHool s N39ero LsdFMUL fgzto

3. 3933500l 850935 03mbms 3mbygmgbiogdols CMC 8dsmzggwo bodgml Hgzeo
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L59MMsMGBOLM sdgboghm §5dm3gdgdols Mgzgbbbdo

b ErEnBsgs
10-8g LogMmodmmolem Bomgds@ozm®o FMboscrol Mgi3gbBgb@o. 2024 fawl sfg®oo Bodgl 20

693956%00.

0056 FI500V0

1. Georgian Mathematical Journal;

2. Memoirs on Partial Differential Equations and Mathematical Physics, A. Razmadze Mathematical
Institute, Thbilisi;

Transactions of A. Razmadze Mathematical Institute, Tbilisi;

Communications on Pure and Applied Analysis;

Complex Variables and Elliptic Equations;

Mathematical Methods in the Applied Sciences;

Journal of Mathematical Sciences.

No g ksow

009@0bsMgmdls dmTsmds dmbmy®magogdby:

1)  O. Chkadua, S.E. Mikhailov, D. Natroshvili , -“ Boundary-Domain Integral andIntegro-Differential
Equations for Elliptic BVPS’.50 3cbma®s5300l 358m390s 03930995 “Springer”-ol 3580m39g9dsdo.

2)T. Buchukuri, O. Chkadua, D. Natroshvili, -“Mathematical Problems of Generalized Thermo-Electro-
Magneto_FElasticity Theory” .6 m8ol 358039053 039399ds “Nova Science Publishers” gs9m3935d0.

Lo9bRIMOTM 39MH0MPT0 3JRT0W0S MMM F350YL MIGHMMIBEOL 96035 PMEMEH05L Boolge-
Go3om  65dOMAoL  ,glLgzmBbggols ©@s ©@0bsdozol  bsbis bpgame-H&Hsbbdobool sdmpsbybo  039MHde-
JCPAIAO2-0H925080b  2gmG0osdo  gbgBgools 3s86930L 3s9d9“  ©5335 Lmbwdol Lbsbgadfonm
1B0390OLOGYEHOL bsdBIdOLTYBHY39w M, J500935E030L, BJJbmEMYOgdOLS O BsMTo300L B3 EBHIGDY.
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093500030l 5009953H0329M0 009MMO0L 3obymzoEgds

626 Boge99gsdg (3969ma0gdol bgwrddmgsbgro, dmsgs®o d9Ebogho 0sbsddmmadgero),
300630 35356597 (198OMLo 99360960 0sbsIdOMIgero),

LgMH ™ 393%96M30 (MgO™LO 9360960 MbsFIOMIgEro),

oD 45857§odg (MBRGMLo dgEbogho msbsddmmadgaro),

@O 3MAMMGO (393609600 Ms65d8GMIgeo).

L. bobgedfomm 3HmaMs300 (d0MxgEH00) ©sB0BsBLYdMMO 0935/0g89d0 (LssbasGodm

farobsmgobs):
Ne | 09g80l slisbgangds | 3500900 3063609 mwo 390L6OEWgdgdO (35000 BHIEGOOM)
93530
1 | 709393 gotgdmors | 2024-2028 | I gBodo, 2024 BBt Bogaroygsdy, Imszs6o 393609
d99obogol oo 565330 MIgeo
Dma0gHmo 230MOY0 3535659, MBGM™LO dg3boge
Lo3MbEOIEGH™ o 5653dOMIgeo
dghgmero LgMA™ 399399x%956M30, MRG™Lo dg3boge
Lolobwgmm 5659dOMIgeo
59m39bs @0Dbs dox35d0dg, MBOMBO dg36096
0565896HmIgeo
O YMAMEM0, gi3bogm
5659dOMTgeo

sbeahs0s

330930l doMomo  d0BobL  FomBmoagbl  ©obBsdozMmo  BEsbEHOMY39EMdOL  MgMmEool  0d
L53MBE B M 59MEDYIOL 250M 33035, BMIWIO0E 3938060 Yd056 BbgsILbZs 3MbEJEHOL 3oMmdgddo
(3M(3390MO0L M30L930L AJmbg  SMgMMNYZ5MM3560 MbYM 39060 Lol b BobgzM MG ™
999963 9d0Ls (Bo®m3gd0, LEMOBYYMYd0) s 59539 30LgdOL TJmbg  BobggzoMLOBdMEYOL/LOdGEYOU,
BobggzoMbogmEolb s Ubgs gm®dol  Lbgmegdol M mogmmddgogdsl, Mmogbsg mbgwmzgoeosbo
9099963900 00ymxnqd056  GHobagbEosmMo b bm®sMHo ©oBHZ0M™M3900L 306MdgdT0. SMIMN3Y
23960boEgds sbsgEMma0mMo LElsDBPIOHM 5dMEsbgd0, MmEILsE Lb3sILBIY BMmEMAoL Lbgmwgdo 8goiegl
©9399BIOL  dBMYOOL Lobom. BseoBME FmbJgosms s 0bGHIYMIME  ABGHMEgdsms MMM
09000 900L, 063 MO0 oModdbgdol, BoswobMe gmbdEosms LolsDzM@ sTmMEsbgdOLy o
MOOMAMBIWMH 3mobmdms 890m©gdol 259mygbgdom Lbgoalibgs GHodol LolsbEam™ sTMEIBsbY b
MBobEOem HORB0Z 5¢ggdMHIe 256GHMMgdsms LoLEYIsDY. FobloHMzMgds Lodogdgwo &sbyabaoswrmemo
5 Bm®3oerm®o Lo3MbGESJGHM dsd3000, 53Mgm39 503500l O FIWIIHOEJOOL 39¢0l  3MA3MbgbEH oL
M3bmdo  BobGHMIgd0  dBs®ol  gobfgzcmog.  AsIMI3EgMos  3bmdo  LowoEYdOL  SLOI3EHMEHWGOO
4093993939 396L53MGOM(LObYEIHE) FIOEHOWMS FobEMOCOMDSTO.

dgbfogaroos  3mb63OgdHmeo  LsbyBzmm  s9m3sbgdo  Bdwsb@Go  Mg3eo  MmEMOEdTIMo
Bo0OFoGHOLIMZ0L.  3gHdmE,  dBGHO  MHYPPMBOL  dOEYJo  MJMMOoL  LELasbLgm®  sdmEsbs
H@AdoLsNzoL fMhomwo bgzbgmom,  GmEs GMIdOL LEBEZODY Imddggdgb ImEgdro dmsgsto
399™60oL 8Jmbg 83998530 doenggdo, bmerm dogs LsBzsMDby (HOHgfoHby )-dm©dogo 0bEHgblogmdol
03900530 ©OBHZ00™M3s . Joadmwo 0gbs dmEgdmeeo 9GOl FHome  MymEby  3MbgmGOIMs©
24590053L5bogo b0l bsEr0BMMO godmlobryengds s sdmEsbs doygzsbowo 0dbs G0dsb-3owdgmEol
90m3965%Bg iMoo Gameolsmgol. 53 3565836900l 9139JEMoE sFmMbLBOL bg3mdzgw By bodogdgwro
3133gdbr®o 3¢ gbEoswgdo s3gdIEwo 0gbs 9BIIGHNO.

290M33geos  mOHOMGOHM300L  gogmgbs  bolGs  ©sdsyMgdMEo  MY3500d7053L9de0sbo
0MHb30m0  2oMlgdol 0bs303MMH MYMHTIMIEYMIEMBSDY.  39BboMEos MbgzoLs s 0bsdowmeo
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000aM5MdOL  59m 356900 B3gGH 0o Fobsliffo® ©oG30MmMEo dYb30m0 FoMLYdIOLIMZ0L. FowgdMEos
BOOTMYWII0 S 939000 AMex03900 d3oMmgbo  LobdoMgadolL  FSEPMIOOL FMMTGOOLMZOL  ©s
050396005 LsHM3zMGd0 ODIT0ZMMO SMSFPYMIEMBOL 5M9gdOLIMZ0L, HMIWGdOE ITMIOWYOYWOS
bobGo©  ©853Mgd0L  LoloBOZOH™M  30HMBIODY, MOMNMAGHMM300L  35M53gBHMIOBY, GJI3gMeEMobY,
§6935%9, ©M93900 Gmdol LodBH3oEgbs ©@s  oMLboL  FoobEOmwo  BMOToED  FosbEol
5030 sby.

d9LHog30E05 dEBE) 3T Lombgdo fHomMo BMMM360 F0Wob®Ydol dGB300 ASTM{39Mo
Lombol ImdMomds, MHMmEILbsg ©0bgdsDY dmddggdl sHodnEmMo {iBg30L AMsogb@o. bsbgzgbgdos
0b®G0 39990 Lombolb sdobs®Eo 06gdJdOL sSOLYIMDS, MMEILLE FOW0bEMOL Mg MHoolo
MBobOYEPME  0BOEIYdS.  3BMdOWos MM, 9OLYOIMBIL  IMsZoO  FJLsdsTMDs  dEBEHO  Lombol
050995303996 IMgbs s M9oeny® Im3egbgdl dmMob. sdo@™ad Fo®dmodzs 35Mmomdlgdo desb@o
1371930 LoPbOLLMZ0L, 39MAME, 55309-LEMJLOL FbEHMEGdsMs LOLEJIOL sTMbLBsMS JOIMSPIMNMBOL
153000bgdMsb ©539380MHYd0M. (359. ©. MEOdoL sMsEmdbo, MMIgoE gbgds deErsb@E v3mdd Lombgdo
B530OMY0 BMOHM3Z560 30e0bMol dMMB30m godmfzgme Lombols mdEMmsmdLL. 53 3sMamduls dogdwmabs
3.0990M3080L b5dOMI0, LHWSE oYIBOO0s .. ,,EME0dol 0HbJBFIOL SGLYdMDS.

530600y H0INEBHMOMO (59308  Mo0IbEOL 493w9bs MmO BMOMZE o ob®mol dGHMbzom
399mf399 4969 9Ggd0 Lombol IMIMIMBSBY, MHMEILIE FOWOBEMOL Fs6Mg MooMLo MLsbMEM©
0DMmYds. 59 99dmbzgzsdo sHodEHMEmo 5930l gMoogb@l 99vdwos godmofjzoml Moo Mgsg0dgdo
4o o oMy ©0bgdgdl mEoL.  bsh3z9b9gd0s, GMI HMYMOE ©.eME0dol sdmEsbol Jgdmbgggsdo,
b03OMo  ©obgdgdo  sOBYOMBD @O 900 ITM30IIMYWo  Tgbsdsdobo 356539 BHMYOOL
9609369 md9d%by).

I1. Lsdg60gmm Lsg®msbBHMm 3Mmgd@gdo (Lodsdvem Esx30b6sBLYdOM):

3) LOYWIdYO:
Ne | ov9d0bs 59530656L9dg0 | Hodygzsbo dmbsf). dmbsfogmabo 58
Q3lobgagds M560BoE0s | Mom@gbmds LEHOIBHO0ED
1 | 30535¢3mM@G0sb0 | Bmms 03. 5 1
GO BHIOME0 | (MLmg39wol X939b03d300L | b. Bogerogsdy BaBs6
d9L5bLEYdOL Logds®mngganml Lobgrmdols (36mgdEHob Fogeoysdg
30330EgOmwo | 96H™36mmo d0E0obol bgaddmgzsbgeno),
36MH™gdBHomgds Lodg 36096 M Lobgeadfogm 3 39309009,
3Qd0sbols 13mbo »b0o39mLboGgGo | 3. dgbageros,
Bo®39co d. Jggbodzomo,
396¢®oL 3 yogosbo
sbsrmyoom (3Gm9dEHob
(STEM-22-1210) doM0MHEO
390bmbsero)
sberhsos

2396bomwos  ©0YEgJBHOOIMNWO MO MY39MM369d0L 983390 LT30S GO MESTBHIMOL
0509353039900 3ol 53905, HMLSG LOLEIIOL sABHYds brgds Lb3oEILHIS 3mMEJdOL TbOOEIL

JONOOMS. bbgoolbbgs 5Mgms 45894ma MHgo)® ©s FoMImbobgom Bgad30mgdBg Lbslsbwgmm
3060Mmd900L,  39wob MFY39BH™IOLS s LOAWZ0L F0MHMBYOOL MYsE0Ds300L FgEIRdE F0MYOIMWOS
0Ox03  swaqdMME  ABGHMEGdsms  MLsbOIEm  LobEgds.  Bobggbgdos,  MmI  LolL@Egds
339D0MIYMMmNI0s, M3 OgEMI300L Fgom@OL #odmygbgdmm LolBgdol Fosbermgdomo sFMbBIbLBOL
300900l L3 gdSL 0derg3s.



0) 39053535020 (5bm@E5300 - FBMEME bsbYIMOdM gl JglerErgdmE Lsdwydomb):

Ne | ovgdol 595306569090 | §odyzsbo dmbof. dmbsfogmgbo 53
Q3bobggds mO560Bsg0s | Mom@gbmds LEBHOWYIBHMO0ED
1 | demob@o dmomo 03. 6 3
Q0935000 M boeggeol X539b0dg300lL | b. Bogeraygsdy 6. 9ogamaysdy
©00659030L5 s | LadoMmzggumls Lobgermdols (3GmgdEHob . bs®0dgysdz000
M5O B30 96®gbyeo d0olol bgwddmgzsbgero), | M. xmbsdg
Mbgz0L Lodgbogmm Lobgedfogm 6. m©odgerody
bemyog@oo xmbo 960390Lb0GIGO | (3OMgEHoL
LogmbE @™ 30mMHE0bsEMM0),
@5 LobsbgHhm 5.bsG0dgs830e0,
20m(3965 (FR- . Xebody,
21-7307) 0. gsBMos,
G- X59sL30330¢m0
(doomaso
396Lembsogno)
sbeahsz0s

dMm39bM-3m@ghol  dEsb@GHo ©MY390  IMEIEol  30MMdgddo  dsbbowros  ©0bsdozm®o
LolobwgOm QS Lo3MbGIBH™ s0m356900 65b9g35ML0dGMEHYOLIMZ0L/BobgzsmLOgMEOLIMZ0L.
0639365 MMH0  2560H©5ddbgdol 4sdmygbgdom sdmEsbgdo syz3s60wos 0bFHIAMM-0BIMY6E0sME 6
0639305 29bBHMEgd5%Y.  MOHMMYMbI®  3meobmdms FgmmEol  gs0mygbadom  Jowgdaros
MLaLEWE® FOROZ 5¢dOWE A5BEMEGdsms LolBYdgdo. olLobo AsdM3IZEYMEOs MYAYEsMHMDIDBY O
50396005 Fgbsddolo sTM3967x00L sTMbLBIMBOL 30MMBGdO. MBIB-MBB gMmy35MM3zs60 93500
Bormn3ol dgmbyg 3emsb@HowM93500 BoMHBoE0LsmM30L B0MgdMEo 3mGHIMsl Bgmeyg 335M0L 0bEgytrc-
©0xgM96E0sWMMO  436GMEgds  250Mm33EgME0s  9BsoBNm  FMbJEosms  MgMmGHool  Labsbwzmm
00m360L  (39M3m@, JoMHEgdsbol BHodol s9mEsbol) dgmmol gsdmygbgdom.  s8mEsbols s8mbsablibo
fom3magbowos  gbso (9839JBHMM0) Lsbom @ ©oEAJb0E0s Logmb@oddm dod3gdool yma3od3g3e

Loba st HgdGHowgddo. Bos@GoMgdmwos doMgdmwo 99gagool  MYMMoMEo s MoEblz0m0
sbogmobo.

Lodob ObY30L  SMGMHMY3MMZB0  ABEHMEGBOLIMZOL  sAJbOos OMObgls s Byodsbols
59m356930L  5FMbLBIEMBOL 930w gdgo s 13TIMOLO FOMMBIBO  SMSYMMAZIMMZb0  LalsbLZH™
0mbs39090000  3350M5GT0. 53 30MHMDdYdOL g Egdol  dgdmbggzsdo  dm@Gsbowos  sdmEsbosoms
00mbsblbgdo  3350MG™MMYdT0. 39Mdm, 6583969000, MMT Tglodsdol gMmP35MM3sb s8MEsbIdL sz
MBobEOYEM H5MEIbMdS M B0350 ©TM300909¢0 STMbIBLBYdO, MHMIWgdoE SFMfgMogos (3boo
Lobom. 939 9IS DoMgddsL TM3BOL gOMO Z5M06EHOL 3NMgJBHWMds @S Tolo sdMbsblibo
9m 399705 33506MsGHMMmQdTdo. Lodol Gbgzol bsbgaMoHM B30  FbEHMEWGdOLIM30L  Fgbfsgzwrowos
bLog™EOMO (33¢sOL FoTsOHM GHOMEYIEO 533365, IMBEHBOE0s 15305GOLO 30MHMBYdO, OMIGELDS
d9bOaEgdol  99dmbggzodo 900  5d3l  ABboEo  5BME6OL  5BMBIbLBOL  SMLGIMBILS
JONSIOMMBL.  45bboErMEos 53 306-M3JIOL M3EH0TsermBMIOL Bsgombo, 3ghdm bsbgzgbgdos, HmAI
35000 ©EMM3930L 99db3z93580 5000 5J3L STMBLLBOL SGSOLYDdMASL.

50m39bs 58mblboos dsmaeo 356MIMb03gd0L 490350 0fobgdom, Momsi godmgwabowos LolEgdol
obgmo sbosewo  oHozMo 30190900, OHMYMOOESS SMJMS  F9IYMBO0  BY30MGIOL  Losbermgzgls
305353(39¢2905000 356:3Mb03q00L M1759E 00 39egdol HoHIMIMdS.



III. LsdgEbogMem 319der03530gdo:

3) LEsGO:
Ne | 53¢mMo LSMSOO L5d93b. Loge0). 24396 .
mOQ56m 3M©O MM~ | 0965533MOMdS
Bmdo

1 | L. Gogolauri On one problem for | Transactions of | ISSN 2346- | 6 G. Kapanadze
a viscoelastic A. Razmadze 8092
quadrangular plate | Math. Inst.
(rthombus) with a 178 (2024), no.
circular hole. 2,231-236

2 | S. Kukudzhanov | The influence of Transactions of | ISSN 2346- | 9
boundary con- A. Razmadze 8092
ditions of rigid Math. Inst.
fastening on the 178 (2024), no.
dynamical thermo- | 2, 237-245
stability of shells of
revolution, with an
elastic filler.

3 | N. Shavlakadze The boundary- Transaction of | ISSN 2346- | 8 G. Kekelia
contact problem of | A. Razmadze 8092
dynamical Math. Inst.
viscoelasticity 178 (2024), no.

3, 495-502
sbahs0s

1. g9bbormos dEsb@GHo MHY39MdOL dMGHYIo sdMEsbs MmmbIMmbs FoMxoEOLsM30L (MIdO)
PHom@o bgmgwom. 0geobbdgds, M BoMRoGHOL dogs LsHwzsmby dmddgwgdgb dm3gdmeo
06@gblogmdol  ddmbg  sbsdMs  gobsfowadmwo 83wddsgo  dognggdo  ([6939), bmerm  gotg
LYBEO3MDY BMEYdME0s 3FBMBOWO FMHZ9M0 39dBHMMOL TJmbg LFMObIBMzsbo bobBo g0
93533900,  OMIWGIOE  FOISPRAOW 003D  FbmErmE  LEBOZMOLsEIo  39MHEEH0IITMEMO
300oOHMMWgdom. 3MbBMOTME  SLobgoms @S 96s0BNH  GmBI30sms  LILsDBPZMM  sTMEIbgdOL
0gMOHo0l  IgmEIdby  ©IYMEbMdom  gobbowrmwo  s3m3sbs  dogzsboos  ®0dsb-3owdgMEHL

50m3sbsBy HMommo Gamewobsmgol ©s 39e306-3moa@Eol dmEgeol Lsgwdzgabg bsdogdgwro
3M33@9dumo 3@ gbEoowgdo  92900s  9BIIAIMOE  (5BsgroBMGmO BMmGTIom). AsBbBoEIOos
D03HEo d90mbggzs (Bmero fHomwo bghgwom).
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B53mgboos 11gdodstE0basgdol J0b0dsE Mo 3eslo, HMIWOLMZOLsE 53 AoBEGHMEGdOL BMyso S3Mbliby
LAHMPLEHMOO  gJudmbgbBos.  Tgmeg  gghbos  FoMIMiEbl  BWbJs0ombogrmE  2sbEHMgdL
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Bogo®) d98mbgn3000 LsbsHBEOZOM F0HMBOM dMEMmdo, MHMIgEoE Mgzbol sbod3EHMIMMo LogMdol

69
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35633990 3Eabobomzob.

960mMHo0Ds30s 5 MYbMEMBo0Bs300L KYMR0 36083690M396 HMEL Msd5dmdlL 3geol 3356¢3wM
0gmM05do (s 9Ms  FbmwmE BoHo3zsdo), Jolo GMAMME  ©E®I35bIXMdOL  3MOMg]EHWwo
1996053963 1IMH0 gm0l ©sx8dbgdsdo. Fobm®MmBZs sHEIbL M3bgdgmyma3sl Lobyrs®mmdgdols,
OHMIIdOE 30300930039¢0© 93306 J399 0949bgds ™300 390l 339563 IMHO MIMMHOOL sOLGdMBL.
130103160 LoE0WYI0ED Bgdmm Sb0dEMO bW sEMdYIOL TMBmEgds bEgds MgMGOOL
LYPYoL 356589GGdT0 58 A9BTOEMBYBOL Tmsbmddom. gl 3MHMEIIMS, OMIGEOoE J9IBMIMZ0L
Lobgaomss  36mdowo,  GHm39dl  bgwobwo  396356GIdMmo  (35sbmdmowo)  356sd9GHMgdol
LobOwemo  bsfoergdol sMBg3s60L  MogoLBEIGILL. BoBo3YMo  LoEoYgdoL  BMLEO
259mbobEgdgdo 59 Mz30LRBso bsforszgdol s@PBggol gy Mo sTIM3I0YdINEo. Fgmegl
dbc03, 805HE MO0 FodmMmmM3rgdol Iggys® domgdmwo 3f36M03900L 30)9dsEMds oMo Lmemgw
59 96MBg3960L LFMOO 253907900 d 29630MHMBYBOMEO. LbZs s BH3S LOWOEYJOOL OTMIOWHdINYOS
25056mIM30L  bdqgdol sMPBY35Dg JMBEGHOMEIEIds MIEMMT-x MRl  bGHMEgdgdom. dmEgdmero
360m9dBHol  Fobeqddo  Fg8mmz35DgdmEos  drogMo  MMm0gMmgdggdol 9x89dGWeo  39wolb
0gMOooL  MHIbMOI-xaBol  356M539BHMO0L  FM35wbBMTogdosbo  LogMEol  dglfogws. o0
dgbfogarol Ambobos Gsdgbody bofoszol Lgd@mMTo 89dnmmgdol mgmMmool MmMasbobszool
dgomol 9. §. bsdolbgdol mzwol Fgbol, Lomzgomgbm Gg7000l ©oEAJDs. GmymME bgdmom
503608bgm, 89dxmmgdol 3303900l  3MJBSEMOS s Fglsdsdobo boMolbgdol mgzwol fglbo
SMLYOOMOE MOl HTMIOIIMYWO  FoIBMIMZOL  BJgdob  sMPBg35Dg. 0390905  S0bodbemo
L530MbgdOL  Fgbfoges TbmErmE 6930mbgdols s 30mbgdol 9x39dBHMO 390l MgME0gdOL
3oMqddo. 30639 dqdmbgg3s80 MbMmMT-XQMBoL ABEHMEGdGd0L 965¢P0BMMIE STMbLBsEMBsS
dmboEmEbgwo. gl dgLsdegdarmdsl dmy339dL d930LHogwrmo baMolbgdol mzwol falgdo LybiEow
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