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TECHNOLOGICAL PLATFORMS FOR PERSONALIZED
AND PRECISION MEDICINE

Nana Shashiashvili
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Personalizing patient treatment is one of the most
important goals in medicine, as each individual is char-
acterized by unique molecular, physiological, and be-
havioral traits that define their health and the develop-
ment of diseases. The development of diseases involves
a complex set of mechanisms and processes, the nature
and interactions of which have not been fully explored.
For example, many molecular and genetic processes in
human physiology remain unclear. Significant progress
in the discovery of biomarkers is essential to improving
the effectiveness of patient treatment and diagnosis,
as it leads to a better understanding and prediction of
disease processes. Furthermore, it is important to de-
velop diagnostic and therapeutic models that will allow
doctors to establish accurate diagnoses and treatment
methods tailored to the specific health condition of the
patient. This includes the creation of biological signa-
tures that reflect dynamic changes in the disease, which
will further facilitate more effective treatment. Such an
approach requires the development of new methods
that continuously align with the patient’s specific con-
dition, thus optimizing both dosing and drug selection.
This paper discusses key technological advances that
contribute to the development of personalized and
precision medicine. It addresses technologies such as
genomics, proteomics, biomarker discovery, and the
development of new therapeutic methods. However,
many challenges still exist in this field, and their res-
olution is necessary to ensure the creation of a fully
individualized model of patient care. Addressing these
challenges will create more precise and effective ap-
proaches in medical practice, ultimately improving the
quality and outcomes of treatment.

Keywords: Personalized Medicine, Precision Med-
icine.
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bBybo 39003060 gdyscigds o 3m3nma30®
3mba(39393L o (3000mmMABL, 0bngnal 33yMbaemm-
b0l 39385 83 Imbs(398780L baggyydggemdg dgoddomb.
aobbbgoggdom 3gMLmbamabgdamo 3g00(3060La56,
Amdgmog domosbs gmgmbodgdamos mammgem
35(3096@ 1y 5 o6 Lognmmgdl oo 8mbazgdms do-
Bgdalb obomadL. LagyMemadms @gdbmmmgona
80mbBgg9d0 mMogg BoamBsda: nbygabMgdo sgnmatg-
396 ©99bmmmangdl, Gmamass dogeHm/bobmaes-
mynEo3gs bLodbogbals (306 3nmaomgdon MRMgEgd0lL
(CTC) (gb xEgoo Lodbogbob doMomsw 3g@sb Gm-
3900 ©@s Lobbmob dodmgig30L Lob@gdsdan gowawal,
o3 39@&obEBeDydalb Bom3mJdbals Laggmdzgemo dg-
admgds  aobogl) sbsmababogzol, Bsbm@gdbmemm-
305 0bg3900 domxboobomgzal, 0doxnbgol 3moGym-
3980, Hm3momasg 390dmagds 656m3gwn 303968gdals
989J&056mdab 3Gmabmbafgds.

0bpogoasmamo dmbo@mMobaol §ggbmmm-
30980 gomoMmgds Lbgosbbgs dndsMoymgdno:
3530060 3mBymdommmdgdo: Lobbemdo gemyzmbal 3m-
6@)6(*)@0, 630607[)@)08‘3@0(300, m%qmb 60m8m60@)m-
M0bgo; bgmmgbyGo 0bgmgd@o: 39000359968 9800
dgehgze o EMDaMgds; Mmgesbmb@oags: gqgbymo Gg-
©54&0Mgdalb babmbsbamszgdo, Bm3mgdai gMow-
Aogme SbAMmgdgb ©0egbmbGognM ©s mgMe-
3o g3bd0sL. 93 Ggdbmmmangdol bEsLmsb
gfmsE, dgooiEnbs gacm gigd@osbsm JdgdmgdL
0bengoemyma d3nMmbommdal ogqadzsl, Mo
bgmb dgubymdl “gfomnsba Ladgmoaznbm LEsbwos-
M8g0ab” dggmol 3gMbmbamabgdamo dowamdg-
oo [1].

doGomomo &ggdb@o. domabygabgfos 360336gmmm-
396 b LAY gdL DbG o s 3gMbmBamabgdama
39000(3060L 8693530, sbgzg Jommzal LogoGm
&9dbmmmangdal gsbgomatgdsda 3mabogymo 33eg-
332)0[) Bﬁodé)odoan. @ﬁ)oggnen‘gqm 60(*780@908060@06
Bogdgmo (3mEbs 3mobogg® 3orebyzg@emgdgder
30600436985 0b6gnbgMonl 0bLbEGIgb@gdobs o
80gmdgdab badmamgdoo. 06g0bE AL gobbs jymg-
Sdemo 3603369mmds 9bodgdom 88 bgggmmb gobzome-
696530, o330 dgbodmms, K9 dmmmdeyg 56 gbdm-
090, M3 bsm ©oEos doma B gdbmmmangdals 3m-
G3b@0omo e@y8ry 3orogdhgmoe Jmabo o dMHm-
3mqdgdol Imboggemgdmaw. 3gMbmbamadgdmma oo
Bb@on 8gma30bs, nbmgsonma §gdbmmmangdo ©s
300D 899mo 3mmo@ 030l shgzebn gMmaw gabbbals
abob Mm3@0dndgdemo FnbBbmMIMagz0 MmgMadngdal, wo-
535096960b 3693963005 ©8 5530560l 535090 -
b0l 308980b LEMmosw sbamn Joamdabs 396.

BbEo dgmazabalb bygmdmd w339 dmagzs 3603-
369mmgs60 0bgm@msz0s 0dal dgbobygd, oy Hmame
0bygds os35009ds, MHmM3gem dommmaon® Lodabby-
q8Lb dgmdmoaso 3oMesdam dgohgmmb dobo 3Gma-
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MgboMgds s Mmdgmo domdafMyzgmgda sboboggb
3396M6smmdob 9539J&nMmdsb. 88 (3m©bsd 3603367-
mm30b0 Bodoggdo aomomas 353096890l 339Mbe-
mmdob Jgmgagdob gomdxmdgbgdaligh. sboma dm-
bo398ma Bystimadobs s doma 3m3dabozngdol go-
hgboom, dLG0 3ga(306s bgmb 3gnbymdl sMLgdmma
3o @Bmmdgdal, GmamMozes Gomdsgmagbmdo o
©> 353096@0basb omgdgme YROIRIme FIEY-
6960, aond3xmdgbgdsl. owa dmbszgdms d5Dgdabs
0b@ga®sz00lb Lodgomgdom, 88 Bopgmdgdl dgund-
050 353M3m0bmb 30bbmdMogn mgMsdngda, GHmd-

9303 bGObIMEB MM Jr0bogyM 3 3MFMbommdsbmsb
dgmamgdoo q39mgb Hgogogdsb 0b39396. 3¢sdscw,

9L 3ombazgdo od@onFo asbabomgds 3mabo @
330939090, 93 MHmobmgol Gedwgbndy 3mabognco
3339 3080bamgmdl, ®mIgmaz DubE Igooobol
36598 030do bgFgegl. dogomomac:

* gom@gob  godmb  gaerggeb  @oMamgddo
bgds 900530560l s 3rMmMbymalb Jbmgomgdalb ag-
bmdn@n sbammaba s 8nbo dgxgeads ndagobanl dm-
65(39893056, Boms go3xmdgbgl mbggemn domes-
Loab 3gomegdo (NCT02597738).

. 33939, Om3gmag db@ doamdab nygbadl
300mb @Mmb & 30300l dsBmngobmgal - 3530968980
N@oMmgdsm CYP2D6 0o OPRM1 g96m 8 03gdals bgcn-
bobgo, Goms dgusboglh doma Mgodos m3oman
33mMboemmdadg (NCT02664350).

. BbGo 3gwaobol Lodmsmgdom (3LoEm-
396 o500g0bmb 3q9bm3nMo s Immgzmy@a JoM-
396960, Gm3mgdoz 3GHMabmbomgdab 17 JoEmd-
Lo3EMagbGgMmbals Jo3Gma@ob (170HPC) 9594&x-
mdob BooMgzn ddmdascmdal 36g396(300bangals
(NCT02173210).

. 3396©0b 30dmb LadgzyMbomme g 33emg-
3590 (NCT02624973) mobo 3Gmabmbamgdswo do6-
3960 (HER2, TP53, CHEK2 s RB1) 85L38ed6M0 ag-
69&03mc0 b3Fbabanl Lodgsmgdom gRMNSbEYds,
oms 3904365L 3mba(398ms dabs, MmMIgma(s ogbds-
6190s 0bengo@msmMae dmMaqgdyma 339Mmbamm-
dob dgMhggeda [2, 3].

Bb@o dgoognbs dbmemmm g9bm3nE dmba(zg-
390Dy o6 oMol ©8dm3omgdamo. gb YBHM FoBnm
3Mb3g830ss, MHmIgma ©gMHm0abgdl domenmaoasl,
30D03L, 0bgabgmosl, 3330y adm 3936096 9-
dobo o Robro(335L, Goms dgddbsl 3mba(3939dDy
og3mdbgdamo, 3g4s60b3Dy mM0gbGoMgdama badg-
©0(306m doamdgda.

BbEo 390003065 5565mnDdgdL o ImMbo(39358L
©d 306[)0%Q3(4103b, Bmamt  MHgog069dL  3mbzMg-
Bmo 35(3096@)0 o3509d0lb JpgmBomgmdady o
@5 0b@9M396(309005 3oy 98I IM0. of 0bgo-
6gF0s 3603369emmzs6 Bmmb sbEmmgdl bbgewabbgs
3mbo(398mo “96M0b” ©s3e3d0Mgdadn, Moy badmaemy-
3oL g30dma3l os3000908 bgmobmes as63LbsbdmgHmm




5 godmgmo dban, 3gMb3gd@oymoa bLodnmbormm
LEGeGga0gd0. 0bgnbEgda 3b0d3bmm3zs6 Bgmoml
49080696 DnbE 390306530 d93gan dodstoremg-
dgd00: dom3aMyzgmgdol sm8mBgbal dbsmmagg®s,
©0536mbE03nM0 s LybbmGnma 3moGEmMIgdal
d948b6s, sbamn 8900035396@ 950l Jobmegdols LabGg-
3930l gobgomamgds, Moms Dab@a mgMsedns gugddo-
obo@ 3096mmb 35(3096@L (LyyMama 1).

0bg0bgFnnls Boam3dgdds domdsmzgmgdol smdm-
Bgbobs o 8830390930 dgbadmgdgma gobswgl
0bgmo Loabo@Mgdal (Bommmgoym®o bndbgdab)

d9d86s, Mm3mgda(z 35(3096@0L Mgodzasb mge-
300Dg 0bsdagFom sbobagl. 3gbmdnma 33mg3zgd0bs
©d sbamoa JgomEgdal, Mmam@a3es Im3wg36m mom-
b0l Lgg3gbamgds (NGS), sbgMazed bybEon 8gwa(so-
bolb gofomm 3mabognMa godmygbgds gosdsM@Gonge.
dogomomos, SiMoA (Single Molecule Array) &qq46m-
ma0s, Hm3groE (3ogggmo dnemgygmgsob 3og-
G 63Dl dEHNbzgmymgzl, 3HMbEG @b j0dmb
(39399 RE9qgddn PSA (36mb@odob bdgogo-
3160 86@0aqbol) 33mmomgdgdl ngb@ognomgdos,
Momdz 860d36gmmgbo  gooydxmdglbs  @osabm-
LB0go.

dmgimaeba 8o3mmas@mnzgdacs (Fiber microar-
rays) Lbgoobbgs dom3amzgMal sbomnbobmgals go-

dmaygbgds. 53 &gdbmmmansd (30LG M0 FodHmDal
(CF) 3m@qbionma damdamzgfamoa 3Gmagoma go-
dmagabs, Hm3gmos 3magages VEGE IP-10, IL-8 wo
EGF-ab 8m3858 99 ombgl, beagnm MMP-9-0ls 393 (30-
9dmem ©mbgl. gb gdgbo domdamzgmals 3maddobscsns
553509806 bLoddndal dggxgebgdobogol aodmaygbal.
BogBmgrgorg®o Ggbmemangdo 1339 oo be-
Bos 30dmnygbads domdgoo(30bsda (306 dm(zmemm-
3oL 603939330  domBa 396gdal  gsdmbogmgbac.
33@a30L  BoMamgddo, FogHmagego-
Mds 3mbymdammdad bobbrdn 393s@m(3gemmme-
o 36 306m8ob (HCC) (306 3mmomgdswa bodbog-
bnco gregegdo (CTCs) godmagmabs. 838 dgomods
ondnds39dgma HCC 35330968 900L 9-wsb 16-30n
Lo3LNgbYMo MRMgEgdo 03mgzs, 35306, Bmzs GMo-
oogmo AFP (seng3og398m36m @ gabal) sbsmaba 3

d980b39398L 396 93mabos. goMs 8dabs, (39em39-
Mo QrOggdob sbsmado (Single-cell analysis) by

@O 3m3mofmo begds. 3 dogmdsl 0ygbgdgb
300mb qxEgadol 33mg30bmzgal, Mems Jggebogl
Lo3LN3BaL BoMB8mMImds, gobzomemgds s 3g@ob@e-
Botgds. dogomoamsm, RT-PCR-0b g53mygbgdooc 3g3s-
Gm3myGgMo @ghmgebo gxMrgdelb agbgGogamo

3Gmgomogds m 3obbbgoggoge gxRMyae J39-
356ymggomadol dmMolb  aobbbgeggdgdlh  sgmygbws,
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RNA
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o3 93 RM9gdol GMobLMadzonm Mgamme-
(30080 sbor 3gMb3gd@n390L @ 3e3d0Mmmgds. daLE
390306030 gfMm-gMon dmogofn aodmbggge ocal
0bgomo domdafMyzgmgdol oMomMmbgdmds, MmImgdacs
339Mbaemmdol 95399 056mdal 968603369 mzgbow
a0bLbodmgMmagh. gl gobbsgmommgdom sg@omaos
L0dLogbggdal, @‘g&gﬁdgmm%ob, &3ogomabs s G 3o-
Bob ©oD05693980L ©0536mMLEG N aLL. dozEmagmeo-
M0 @ Bobmgmmon®n §gdbmemmangdo admggs
160 goemn& aobodqvabqwmbob, 6°°6°Q’°%§Q3b Lbgo-
©abbgs dommmaogmo Loobg (oo, Lobbemo, 6g-
®By430) gPnEOEMMmL ©s PYPG™ bdoMo dmbo@mEo-
660 Bo@)oﬁ)ggab, 30(968 @60@060‘3@0 aammggganm
(8ogomomosw, CT, MRI 56 Lobbmob s65emaba). 53 do-
am3dsb 1339 9d@omcem nygbgdgb CTC-gd0b aqbm-
g0 sbomadabogzgol s dom3smzgMmadal nwgbdo-
%0(3060950bm30b GomEG3z0L, 339MEab, 3MMLESENL,
3MmmOgd@omnmo o 3ngob 30dmb dgdmbgggzsedo.
9o MgE0sbo 39bmdngs sbgzg 360d369mmzbac
33000690L 300mb 33350, dogomoama, dg@obd)e-
Byco 3OmbGsGob 3odmb (mCRPC) 34mbg 3s309-
689330 CTC-gd0b Dgednmdg AR-V7 (sbtmg gbeemo
9(393&™M0b 30600680 7) 561Lgdmds 3 39Mbaenmdals
dgga0l 36mabmbatgdsedn ogbdats [2, 4,5].
obggemo domgbos (Liquid biopsy) bqb@ dgoa(so-
bodn gMmm-geomo yzgmadg 39mb3gd@omma §gdbm-
mg00d. gb 3gomen Ladyomagdsb admggs Labbo-
56, 94bmbm3gdoesb, NYRMgEoLash msgabyagsmn
©063-b @ (30760056 dnrgdyyma dmbs(393gdab be-
#Bd39m Dy ©5350960b Fod@nbomgmds dggobogh.
sdggomn  Joamds 3m@gbon®er dgbedmgdgmb
boob oMy dbmemme  ©0350gd0b  dmbo@mmnbal,
0603900 890003539680 mgMa3n0lb  @nbsdayMow
#8MmM3qdsL" Bgomn® ©Mmdn. Imdagamdn mbggzemo
domgabos gbadmms a0dmyqbgdmm ogfbsl Bodeals
3mddgmgdolb 3Gmabmbomgdabmgal s 0boogowes-
om0 33Mbammdbol LMo gangdolb woboggadac.
296900l M908 0cgdal 0bbE G136 qda, Mmam-
cogods CRISPR (3emsob@gmgdoe asbmoggdmemo Mg-
amaMma 0b@gMzomgdom go6dgmmgdawan dm jmg
3omnbMmdmmo 16303 30mdgdn) o cmymoob
momal bggmgadgdo (ZFN), Lodmomgdslb azedmasl
dg3(339ma 3mb 3G 9@ Mo 39bmdal 3m83mby6E gdo.
ngmool momab bygmgsds (ZFN) - 59m39b6@0 dgo-
(393L ©63-0b ©sbs35330Mgdgm o oLagMgm d-
693 o godmaygbgds 39bmdal Mgwad@omgdobogal.
L bLBaL sboem dgbodmgdmmdgdl a9bg80gmco
©0989d@9%0L  3MgEodogmo  ge8mbbmgdabogals
Lbgomabbgs os35079398d0, 3sm dmMal 30dmbs ©s
503/d00bob @Gmb. CRISPR-0b bgmdabobgomdmdsd
dgbodmgdgmao dobmdMmngn  dmba(3939d0l
Bomdmgds, Moz, LogoMomomm, asdmesdzemseggdl
0553509098 dmMalb sborm 303306193bs o o708y
M3bmd  dommmann@  3gdobob3gdb.  g969& 0360

aobas

1L

138

M900d&0Mgds ¢339 BoMBs@gdom 0dbs godmygbg-

demo 3mobogedo. dsgomomaw, ZFN @ q46mmmannm
d9436nman 3Mg3omo@o SB-913 wsnbgmas 356@96als

LobeGm8oon (MPS II) osgz0gdqgm 353096@ 9330
3969&03960  3mEgdonbogal  (NCT03041324).
dbaogbn 33Mbammds  3ndogogds MPS I-bogol
(SB-318, NCT02702115) o> 358mgoamaals (SB-FIX,
NCT02695160) ULo33n@bomme. CRISPR-000 99339
o0bym 3mobognco 33mag3960 s03-0bgx0z0mgdam
35(30968 9330, Hm3mgda(z gbgds CCR5 a9630 (33emo-
93980l dg8obasl (NCT02500849).

dmenem  Bemgddn  3nbbmdMngds
86@0bbgmmgddg ox3dbgdamds
303 36Hgiodogmo dgmozebol dmogstn Logudzgemo
99ddbo. 3bgGogaM0 @ 3MmEIMgme  33e930-
dab Loggmdggmdyg 339 0bo@B8mgds 3s(3096@0bmgal
0bogoysmaden dgMRgnmo 36 3sMa@gdo. doge-
moomo, CRISPR/Cas9 §g4bmmmaonl gsdmygbgdom
dgbadmgdgmo gobos ©udgbol 3nbmmgsbo ol@mHm-
goolb (DMD) aq658)03060 5bmdsmaal 30dmbbmEgde.
03 9M3053 dgdemm ob@GHmegabol Botdmgdol -
©3965 ©s B3mEbormmdal gx3gd@nMmdalb  gobMms
3bm3ggmos dmegmgddo. sbgsg, 30dmb 3 3M@bsenm-
dobogolb PD-1, PD-L1 o CTLA-4 (30mgd%g 0og3¢)d-
bgdmmo domdafzgfgdal godmggmggs aodmaygbgds,
o3 Lodmamadol admggs 0bwognmemuMon ao-
Bobadmzmmb  3Mg3oMa@gdaol  dmgdgrogdal 3Gma-
bmdo  (Bog. B8ymsbmBal  33Mbormmdadn). aoMwms
530bs, g30gMHInmo DG ool gogd@mab Mg393@mMab
(EGFR) go6 33990 398930980 0demggs 33a&bsem-
dab 0bngoegsmama dg@hggol Ladgomgdsl goea-
&30b sMsbgMomurMHgomgsbo 3odmb (NSCLC) ocmb,
o3 obEEANmaMgdl sbomn momdals Ladabdby dgwo-
398968980l 3g3daggdsb. CRISPR-0b 9398 mmdals
a0bobOgma© 39(36096Mgd0 Lbgowsbbgs 6sbmbabo-
o396 Jobmgdab LobGgdal 0ygbgdgb. dsgsmomaco:

*  ma3oEn® bsbmbsbomsjgddy wogwdby-
dagmao CRISPR/Cas9 LobBg3s3 bomdo@qdoo woo-
nfgbs gmmgb@gHobol as8m863930 ggbol o4& o0-
3033 (36mzgmms dmegemygddo.

. mdGmb 656mbsboms 39800 CRISPR-0b 306m-
©9358 DMD-0ov oogomgdm dmegmgddn ©bd-ob

093003 ©d
33mbaorm-

©5B0sbgdmma 8mbsgzgmab smmagbs dmabgmbe.

. LggBHymo Bagmgobaols 3go3gdal (SNA) go-
8mygbgdom Jgbodmgdgmos  3mbiMgdmmo  g96ab
,,60000330" 300mb 339Mbsmmdabomgab. gb B656mMbobo-
539000, HmImgdas dgoesb domamoa bod336nz0m
a0b6moggdae b 3mgobols 3¢gs390L o god8maygbgds
3960b Ggammozanbogol Lbgowabbgs ©osz350gb0b
Boboomdmga. 98503s@ 8080bstgmdl doman 3mabo-

3060 30dm(3000.
s@bobodbagas, ©m3d SNA-3msggm&ds (NU-

0129) 9339 GabGMEds mobogyd 33eg39ddo
(NCT03020017) [4,5,6].




3900306030 go@amadnmoas 360d36gmmaebo Bo-
b0 qd0 ,gGmo 3Mg3sMmago yzgmobmgol” dowamado-
056 0bngomomu® 339Mbormmdsady gowababgmg-
ma. 30m0bgnbMgdo (30ommdgb dg4d6s6 3gMbmbe-
madgdnmo LadgEo30bm dmoGRmM@3gda (LyyMamn
2), ®mBmgdai 353096@0b 39698 030bs s gobom-
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