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AJKD

Core Curriculum in Nephrology

Clinical Genetic Testing in Nephrology:

Check for

disorders can improve care when employed with proper patient selection. Due to advances in tech-
nology, testing with curated gene panels associated with kidney diseases are commercially available,
are relatively inexpensive, and have quick turnaround time. While this may reduce barrier to entry, their
adoption into routine nephrology care may be hindered when practitioners do not have comfort and
experience ordering or interpreting these tests. ldentifying patients who may have a monogenic eti-
ology of their kidney disease will increase the diagnostic yield of testing, avoid unnecessary use of
resources, and reduce anxiety around unclear or secondary findings. Genetic testing can end one’s
diagnostic odyssey and help identify other family members at risk. Additionally, obtaining a genetic
result can aid diagnostic precision, enhance understanding of disease, and may allow for alterations in
treatment plans and screening for extrarenal manifestations of disease as well as clarify prognosis and
aid in family planning. In this Core Curriculum, using a case-based approach, we highlight these and
other topics in clinical genetic testing to enhance utilization in the general nephrology patient
population.
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KAIVIK] XpNOIHOTNTO

»ECaToMIKEUNEVN Olaxeipion: Npoocapuoletal n Bepatreia e BAON TN CUYKEKPIUEVN YEVETIKN
TTapaAAayn.

»Atrouyn Aavlaopevng d1ayvwong: AIOKpivEl JETACU TTAPOUOIWY CUVOPONWY (TT.X. dla@OopOoTToinon
aruttnc ADPKD a1ro aAAeC KUOTIKEC VOOOUQ).

»ATtTo@uyn KIvOUVOU aTToppIYnS HOOXEUMATOG. 2€ TTEQITITWON OIKOYEVOUC TTaB0YOVOoU METAAAAECNG
OTO OOTN TOU JOOXEUMATOC.

» OIKOYEVEIOKOG TTPOYPOAMUMATIONOC | EKTIMNON KIVOUVOU: EvTotriel uEAN TNC OIKOYEVEIAC TTOU
EVOEXETAI VO ETTNEEACOVTAI KAI TTAPEXEI AKPIBECTEPN TTPOYVWON.

WWW.genotypos.gr
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AlayvwoTIKN akpiffeia ['eveTIKwyv EAsyxwyv

XapaKTNPIOTIKA acBevwy TTOU aucAvouv TN OlayVWAOTIKN aTTod00N TOU YEVETIKOU EAEYXOU:

Young age of
onset

Examples:
* Nephrotic syndrome
*  Microscopic hematuria
* CKD
HTN/electrolyte
abnormalities

WWW.genotypos.gr
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Examples:

« ADPKD
* Alport syndrome
*  Young onset of ESKD

Cystic/anatomic
abnormalities

Examples:

Multiple renal/hepatic
cysts
CAKUT

CKD of unclear
etiology i

Examples:

* No diagnosis despite
thorough work up

* Tubulointerstitial disease
of unclear cause
(ADTKD)

Extrarenal

manifestations

Examples:

&

Liver cysts
Developmental delay
Skeletal abnormalities
Vision/hearing loss

AJKD Vol 84 | Iss 5 | November 2024
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[TapAyoVvTEC TTOU TTPETTEI VO ANPOOUV UTTOWN TTPIV
TNV TTAPAYYEAIO YEVETIKOU EAEYXOU

[MapAyovTeG TTOU aPOPOUV TOV KAIVIKO 10TPO

» EKTIuNON TNC eykupOoTNTaC TOU KevTpou [ eveTIkKNG AvaAuong

» EAeyxoc Twv yovidiwv TTou TrepIAaufavovTtal oto TTaveA (o€ trepimmtwon NGS)

» A10Be0IYOTNTA YEVETIKNC OUUPBOUAEUTIKAC, EQOCOV ATTAITEITA

» Oa avagepovtal TTapallayEc apeBainc onuaaciacg (VUS) n deuTeEpOYEVN EUPNMATAQ,

» ATTauTeital evnuepwpevn cuykataBeon (informed consent);

MapayovTeg TTOU aPopoUV ToV aocBevn

> H egETa0N EVOEXETAI VA NV TTPOCPEPEI OPIOTIKA dIAYVWON N TA ATTOTEAEOUATA VA Eival Aoan)
» Ta ATTOTEAEOPATA PUTTOPEI VA ATTAITOUV ETTITTAEOV EAEYXO YIa GAAEC TTABNOEIC

» [11IBavn avixveuon atrpoodOKNTWYV ) OEUTEPOYEVWYV EUPNUATWYV

» Ta OETIKA ATTOTEAEOUATA UTTOPEI VO €XOUV ETTITITWOEIC KAl YIa GAAQ JEAN TNC OIKOYEVEIQC

> Ta OETIKA AaTTOTEAEOPATA EVOEXETAI VO ETTNPEACOUV TNV ACPAAIOTIKI) KAAUWN (ECaipEiTal N Aao@AAION UyEiag)
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AAyopI10uoc MeveTikou EAgyxou via Negppikeéc Noooug

Is the patient suspected to have the same disease as an
affected relative with a known precise pathogenic variant?

No/Unknown

Yes

Test for specific variant, Large multi-disease CAKUT
if available y kidney panel i.e. t-NGS \ diagnosis
Negative, but strong If no deletions or
suspicion of genetic =~ microduplications c::;':';‘::”
etiology remains detected y
Whole exome /
sequencing or whole
Hgenon genome sequencing

National Kidney Foundation Working Group
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[MlpokANnoeic Kal NMapayovrec TTpog Aigpeuvnon

»Eppunveia & Ektraideuon: O1 vePpoAOyol EVOEXETAI VO AVTIMETWTTICOUV OUCKOAIEC OTNV EpUNVEIa
OUVOETWY YEVETIKWY ATTOTEAECUATWY KAl VO XPEIAoVTal EKTTAIOEUCN VIO TV KATOVONON TNG
Tacivounong Twv TTapaAlaywyv (TraBoyoveg evavti TTapaAdaywy aeaing onuaaoiac — VUS).

»KooTog kal NpooBaon: INapdAo TTou To KOOTOC UEIWVETAI, N KAAUWN aTTO AO@AAIOTIKOUC (POPEIC
gival avUTTOPKTN OTN XWEA MOC, WOTOOO0, TTOAAQ £pYACTNPIA TTPOCPEPOUV OIKOVOUIKEC
OIEUKOAUVOEIC.

»Yuyokolvwvikoi lMNapayovteg: O YEVETIKOC EAEYXOC UTTOPEI VA TTPOKAAETEI AYXOC, AVAOEIKVUOVTAC
TNV AQVAYKN VIO YEVETIKN OUPBOUAEUTIKN.

WWW.genotypos.gr
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2Uxva KAnpovouika Noonuoara Ne@pou

» Autoocwuikn ETikpaTtic NMNoAukuoTikl Nooog Neppwv (ADPKD): To ouxvoTtepo KANPOVOUIKO
VOONUa TWV VEQPWY, TTOU ouVNOBWC eKONAWVETAI aTNV EVNAIKN Cw).

»2U0vOpouo Alport: Mia ouyxvn YEVETIKN aiTia Xpoviac veppiknc vooou (CKD).
»Nooog Fabry: H diayvwaon kai diaxeipion Paciovral OTOV YEVETIKO £AEYXO.
»MNpwTtotradng YmrepogaAoupia (PH1) : H diayvwaon kai diaxeipion BaacifovTtal OTOV YEVETIKO €AEYXO.

»A1Tw Nepikn ZwAnvapilakn O¢cwon (dRTA): H diadyvwon kai diaxeipion faciovral OTOV YEVETIKO
ENEVXO.

WWW.genotypos.gr
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AC KOVOUUE MEPIKEC EPWTNOEIC...

1. Avayvwpion acBevoug KataAAnAou yia 'eveTikd 'EAgyyxo

Mia 20xpovn yuvaika TTPOCEPXETAl VIO acloAoynon mTpwrTrelvoupiac. H kKpeartivivip opou TG €ival 1,1 mg/dL Kai o
EKTIMWMPEVOC pUBUOC oTTelpapaTtikne 0Innong (eGFR) gival 50 mL/min/1,73 m2. H avdAuon oupwv Kal N €¢ETa0N
ICNUATWY oUpWV EXEl METPIO eupnuaTta. H tTpwTeivn oupwyv 24wpou gival 2,5 g/24 wpec. To OIKOYEVEIAKO TNG
IOTOPIKO €ival CNUAVTIKO UE TEAIKOU OTAdIOU VEPPIKN VOOO OTN INTEPA TNC TTPIV TA 35 £TN KAl XPOVIA VEQPIKN VOOO
(CKD) oTto peyoAuTtepo adeApO (ayvwoTtng aitioAoyiag). To utrepnxoypa@nua ve@pwyv TNC OEIXVElI VEPPAQ
(PUCIOAOYIKOU PEYEBOUC QUPOTEPOTTAEUPA XWPIC KUOTEIC N OVOTOMIKEC AVWMAAIEC.

EpwTtnon:
[Tola oToIxEia TNC KAIVIKAC EIKOVAC AUCAVOUV TNV TTIBavOTNTA OETIKOU ATTOTEAECUATOC TOU YEVETIKOU EAEYXOU;

a. Neapr nAiKia Eévapeng

3. loxupO OIKOYEVEIAKO IOTOPIKO

Y. XNN ayvwaoTou aitiohoyiag

0. [MiBavn TTpwTOTTAONC OTTEIPANATIKI) VOOOC

€. OAa Ta ava@epopeva oToIXEIQ EVIOXUOUV TNV TTIBAVOTNTA YEVETIKNG AITIOAOYIOC

WWW.genotypos.gr
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AC KOVOUUE MEPIKEC EPWTNOEIC...

2. Eidocg N'eveTikNg ECETaONG

‘Evac 28xpovoc avdpac PE I0TOPIKO TTaXUoapKiag, 2A TUTTOU 2, UTTEPTAON KAl QAEBIKN BpouBwaon YETA aTTO
XEIPOUPYIKN ETTEURAON UNVIOKOU TTPO UNVOC, UTTO apixaban, rpoocpxeTal yia aciohoynon tng XNN Ttrou
OIATTIOTWONKE O€ TTEPIEYXEIPNTIKEC eceTAOEIC. H KpeaTivivn Tou gival 1,3 mg/dL ye eGFR 49 mL/min/1,73 m2. H
avaAuon oUupwv OEiXVel MIKPOOKOTTIKN alyaToupia pe 8-10 epuBpa alyoaaipia ava 1redio. O AOyog AsukwuaTivng-
KpeaTivivnc oupwyv gival 1.050 mg/g. 270 OIKOYEVEIOKO TOU IOTOPIKO avaPEPEl TEAIKOU oTadiou VEPPIKA VOOO AOYyw
ouvopopou Alport, TTou dIOYVWOTNKE PE BIoYia OTOV TTATEPA TOU Kal OTOV B€i0 TOU ATTO TNV TTAEUPA TOU TTATEPO TOU.

EpwTtnon: lNoleg e¢eTaceic Ba cuoTnvaTe OE AQUTOV TOV A0OEev;
(a) Blowia vegppou
(B) AAAnAoUxIon oAGKkANnpou Tou yovidiwuaTtog (WGS)

(Y) AAAnAouxIon OAwvV Twv ecwviwv (WES) pe avaluon kKupiwg Twv COL4A3, COL4A4, COL4ASL.
(0) KapuoTuTTIKI avaAuaon yia OOUIKEC dIaTaPAXEC (EAAEIWPEIC, avadIaTALEIC)

WWW.genotypos.gr
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AC KOVOUUE PEPIKEC EPWTNOEIG...

3. Eppynveia AtroTteAsopaTwy MeveTIKwy EgeTaoEWY

Mia 40xpovn yuvaika Xwpic TTPoNYOUUEVO IATPIKO I0TOPIKO TTPOCHABE yia acloAdynon TTPWTEIVOUPIaC o€ ouvhon
EAEYXO. H ouAAoyn TTpwTEIVNC oUpwV 24 wpwv emmiepaiwoe 3,9 g/24 wpeC YE QUOIOAOYIKN KPEATIVivn, aABouuivn
kKal eGFR. Aoyw tTn¢ Tpwrelvoupiac, uttoBANBNKe oe vePpikn Plrowia tTou £0c1ce FSGS. Aev €ixe BeATiwon oTtn
OUYKEVTPWON KPEATIVIVNG TNC TTAPA TN BepaTreia pe tTpedviCovn. AOYyw TNG EAAEIYNC avTATTOKPIONG OTA
KOPTIKOOTEPOEION, N aocBevnC uTTOPANBNKE 0€ YeEVETIKO €Aeyxo ue NGS.

Ta amroteAéopaTa €ival Ta €CNG.  Gene COL4A3
Associated disease(s) COL4A3-related Alport syndrome
Inheritance AD and AR
Variant Missense, ¢.88G>C (p.Gly30Arg)
Zygosity Heterozygous
Classification Likely pathogenic

EpwTtnon: Nwc¢ epunVveveTe QUTA TA EUPNUATA;

(a) Tuxaia eupnuaTa

(B) O aobBevnc £xel KAaoikd ouvdpopo Alport

(y) O aoBevAc ptTopei va €xel pia popepn yeveTtikng FSGS.

(0) O aoBevnc xpeialeTal EVTATIKOTTOINON TNC AVOOOKATAOTOANC TNG

WWW.genotypos.gr
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AC KOVOUUE MEPIKEC EPWTNOEIC...

4. Epunveia ATToTeEAEOHATWY [EVETIKWYV EgeTAOEWY

Avopac 50 eTwv PE UTTEPTAON KAl 2A TUTTOU 2 TTPOCEPXETAI YIA EKTINNON XPOVIAC VEPPIKNC VOOOU Kal TTPWTEIVOUPIAC.
H kpeaTivivn opou cival 1,4 mg/dL, eGFR 45 mL/min/1,73 m? kal o AGyoc AsukwpuaTivng/kpeaTivivng oupwyv 800 mg/g.
To utrepnyxoypa@nuUa VEQPWY OEIXVEI Mia PIKPN aTTAn KUOTN OTOV Avw TTOAO TOU O£CIOU VE@POU Kal Jia OTOV KATW
TTOAO TOU apiaTepoU. O TTaTtEPAc Kal 0 BEi0C TOU AVETITUCAV TEAIKOU OTAdIOU VEPPIKI VOOO OTA TEAN TNGC EKTNG KaI OTIC
APXEC TNC EBOOUNC deKAETIAC TNG CWNC TOUC AVTIOTOIXA, UE IOTOPIKO KAKWES PUOUIONEVNC UTTEPTACONC KAl OIaBATN, EVW
NTAV Kal BApEiC KATTVIOTEC.

AOYW TOU OIKOYEVEIOKOU IOTOPIKOU, {NTAEI VA YiVEl YEVETIKOC EAeyXOC UE MIKPO NGS TTaVEA YOVIOIWYV VIO VEQPIKEC
TTaBNoEIC, TO OTTOIO AVEDEICE TA £CNC:

Gene: PKD1

Associated Disease(s): ADPKD

Inheritance: AD

Variant: Missense, ¢.12905G>A (p.Ser4302Asn)
Zygosity: Heterozygous

Classification: Uncertain (VUS)

[Tw¢ epuNVEUETE QUTA TA EUPNUATA;

(a) O aoBevnc €xet ADPKD
(B) O aoBevnc dev £xel ADPKD.
(y) O aoBevnc éxel FSCS

T1 Ba TTpoTEivaTeE OTN CUVEXEIQ™?

WWW.genotypos.gr
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AC KOVOUUE MEPIKEC EPWTNOEIC...

5. MpopETANOOXEUTIKOG MEVETIKOG 'EAEyXOGC

Avopac 30 etwv pe ADPKD, utréptaon, ve@pouc katnyopiac Mayo Imaging Class 1D kai TTaBoyovo JeTaAAagn
oT1o PKD1, TTpOoCEpXETAI VIO TOKTIKN TTApakoAouBnaon. AvagEpel OTI ETTIBUUEI va CEKIVNOEI OIKOYEVEIQ gUVTOUA.
[TOAAG HEAN TNC OIKOYEVEIAC TOU AVETTTUCAV TEAIKOU OTAOIOU VEPPIKI VOOO OTNV TTEUTTTN OEKAETIA TNS (WG
Touc Aoyw ADPKD, kal avnouxel yid To EVOEXOMEVO TA TTAIOIA TOU VA KANPOVOUNOOUV TN VOOO.

lola a1To TIC aKOAOUBEC dONAWOCEIC gival aAnBNC;
(a) AuoTuxwc, Oev PTTOPEI va Yivel TiTToTa. YTTapXEl Kivouvocg 25% ol atroyovoi Tou va €xouv pia TtapaAiayn PKD1.

(B) MTtTopEi va xpnolIJoTToINDEI TTPOEUPUTEUTIKI ETTIAOY VIO VA UEIWOEI 0 KivOUVOC JETAdOONC UIOC TTaBoyovou
TTapaAAaync oTouc aTToyovouc TOU.

(y) O Kivduvocg ol atroyovoi Tou va avarrtugouv ADPKD eival xapnAoc.

WWW.genotypos.gr
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Mational Comprehensive
MVIOIVE Cancer Network”

Detection, Prevention, and Risk Reduction

NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) are posted with the latest
update date and version number.

Breast Cancer Risk Reduction Genetic/Familial High-Risk Assessment:

Version: 1.2026 Colorectal, Endometrial, and Gastric

version: 1.2025
Breast Cancer Screening and Diagnosis

Version: 1.2026 Lung Cancer Screening
version: 1.2026
Colorectal Cancer Screening
Version: 2.2025 Prostate Cancer Early Detection

version: 2.2026
Genetic/Familial High-Risk Assessment:

Breast, Ovarian, Pancreatic, and Prostate
Version: 3.2026
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Here, we prov1de an initial characterization of cancer
risk in a cohort of solid-organ transplant recipients with
diverse, incompletely penetrant HCS. The 5-year post-
 transplant malignancy incidence of 15% exceeds the pre-
viously ascertained rate of 4.4% across all solid-organ
transplant patients, yet there was a similarly high rate of
pretransplant cancers among our cohort. Moreover the

Kal Ouo Aovyia yia TOV KOPKIVO!

Case Reports

®lmpact of Hereditary Cancer Susceptibility in Solid-Organ
Transplant Recipients

Nicholas Khuu, BS' (3); Marie Jeanjean, MS?; Talia Donenberg, MS?(5); Rachel Silva Smith, MS?; Daniel Sussman, MD?;

bty |

www.gen

otypos.gr

terlzed by an increased llfetlme risk of specific tumors, often with an earlier age of onset. For
solid-organ transplantation patients with HCS, however, the impact of chronic immunosup-
pression on cancer risk remains unclear, as the current literature is limited to single case reports
with highly disparate outcomes. In addition, analyses of small patient cohorts with rare,
completely penetrant genetic syndromes, such as tuberous sclerosis complex, Von Hippel-
Lindau, and familial adenomatous polyposis, have suggested that appropriately selected pa-
tients can have acceptable graft survival and overall mortality.“®
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Opwc TToI1a KAl TTOCA YOVIdIa TTPETTEI va TTEPIAauBavel To panel?

National

) GOGE SCEHCE
Comprehensive —
Cancer BEST PRACTICE

Whole Exome Sequencing (>20.000 yovidia) Kot

genOtypOS virtual Pan Cancer panel analysis!

SCIENCELABS 2npepa 110 yovidia...avplo?
2024724 yoviola 2024727 yoviolar

2025 : 32 yovidLa 2025: 28 yovidLa

T

WWW.genotypos.gr
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H epappuoyn TtoAuyovidiakou eAeyxou (WES)
OTOV KANPOVOUOUMUEVO KOPKIVO EXEI:

[MAEOVEKTAMOATA:
» 'EAEYXOC TTEPICOOTEPWY YOVIOIWV TTPOOIABECNC VIO TOV OUYKEKPIMEVO TUTTO (TT.X. hon-BRCA)

» 2UMTTEPIANYN YOVIOIWY TTOU OIEPUYAYV ATTO TN CUCXETION TOU OIKOYEVEIOKOU IOTOPIKOU

Ouwe T mBava HELOVEKTAMOTO HITOPOUV VOL UTTEPKEPALOTOUV
OTOV OL EAEYXOL YIVOVTOlL ATtO ELOLKOUC 1 TIOPOLTTEUTTIOVTOL OE
OLUTOUC Via GUMBOUAEVUTIKNA

» 2UMTTEPIANYWN YOVIOIWYV PE TTEPIOPICHEVN N ABERAIN KAIVIK) CUCXETION

» AugnueEvn mOavoTnTa avixveuong JeTaAAacewyv VUS

» Augnon Tou ayxouc AOyw eupnuaTwy aERaing cuoXETiong

» AugnueEvn moOavotnTta avixveuoncg petaAAacewyv CHIP (Clonal Hematopoiesis of Indeterminate Potential)

» YTTEPEKTIUNON TOU KIVOUVOU EUNPAVIONC KOPKIVOU Kal ANPN aXPEIiaoTWV UETPWYV TTPOANWYNC

WWW.genotypos.gr
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ATTO TNV guTtTEIpIa Ha¢ (2025-onuepa)

AITIEZ NMAPATNOMITHZ

WWW.genotypos.gr
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10 (11%)

24 (26%)

WWW.genotypos.gr

ATTO TNV EUTTEIPIA HOG

Me mi@avn didyvwon

58 (63%)

® MaBoyoveg/MOava MNaboyoveg
(P/LP)

= ABéBaing KAIVIKAG Znuaociag
(VUS)

= ApvnTika (Negative)

Xwpic miavn diayvwon

7 (70%)

2 (20%)

1 (10%)

® MNaBoyoveg/Mbava
NMaBoyodveg (P/LP)

= ABéBaing KAIVIKAG
2nuaciag (VUS)

= ApvnTika (Negative)
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ATTO TNV EUTTEIPIA HOG

' ‘EAgyxoc¢ 2uyyevwyv \ 14 [MPpOUETAMOOXEUTIKOG EAEYXOGC

B OeTIKOG
B OeTIKOG

8 (53%) = ApvnTIKOG

7 (47%)

® ApVvNTIKOG

36 (95%)

b dh

WWW.genotypos.gr
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2UVOWICOVTAG...

» O YEVETIKOC EAEYXOC KaBioTaTal OAOEVA KAl TTIO ONUAVTIKOC OTN VEPPOAoYia yia TN dlIAyvVwaon KANPOVOUIKWY VEPPIKWYV
voonuatwv — otmmw¢ n ADPKD, 1o ouvdpouo Alport Kal o1 oTreipauaroTadeie¢ — 1ePUATICOVTAC TIC «OIAYVWOTIKEC
o0UOOEIEC» KOl KOBOONYWVTAC TNV ECATOMIKEUUEVN BEpaTTEiaL.

»Eival yvwoTO Kal €Xel aTTOOEIXBel OTI UTTAPXEI AUCNUEVOC KiVOUVOC €UPAVIONG VEOTTAQCIWV OTOUC QOOEVEIC TTOU
UTTOBAAAOVTOI O€ PETAPNOOXEUON KAl Apa Bewpeital amTapaitnToC O YEVETIKOC £AEyXOC yia TTPOdIA0ECN O€ KAPKIVO
OTOUC aoBeveic auTouc.

»Eilval onuavTikO €1TionNg va VYIVETAl YEVETIKOC €EAEYXOC OTOUC OOTEC HOOXEUMUATWYV, I0IAITEPA VIO TTEPITITWOEIC
UTTOBOOKOUCOC VEPPIKNG VOOOU O€ OUYYEVIKA TTPOC TOUC VEQPPOTTOOEIC ATOUO-OOTEC.

» Ol ouvnBeIC TEXVIKEC TTEPIAAUBAvouV TTAVEA yovIdiwyv, aAAnAouxnon OAwv Twv ecwviwv (WES) kal aAAnAouxnon
OAOKANpou Tou YyovidlwuaTtoc (WGS), pe uywnAd T1T10000TA OIAYVWOTIKNG aKpiBelag, 101aiTepa o€ TTAIOIATPIKEC
TTEQITTITWOEIC KAl ATUTTEC TTOPOUCIACEIC, OAAQ KUPIWC OTAV UTTApXEl ouvepyaoia Tou KAIVIKOU pE ToVv [EVETIOTH.

» 0Ol VYEVETIKEC TTANPOYOpPIEC OUMPAAAOUV OTn OIaXEIPION TOU KIVOUVOU VEQPPIKNG QVETTAPKEIOC KAl EUPAVIONG
VEOTTAQCIWYV, KOBWC Kal OTOV TTPOCOIOPICHO TOU OIKOYEVEIOKOU KIVOUVOU.

WWW.genotypos.gr
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EuxapioTw YIa TNV TTPOOKANCN KAl
VIQ TNV TTPOCOXN oagc!

MavreAenuwyv KwvoTtavrouAakng, PhD
Mopiako¢ BioAdGyocg - [ eVETIOTNC
EmioTnuovikog AleuBuvtng

p.constantoulakis@genotypos.qgr
+30 6949 204 534




