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MakeoHCcKa akaieMHja HA HAYKUTE U YMETHOCTHUTE
HcerpaxyBauku LleHTap 3a reHeTCKO MHKEHEPCTBO U
ouorexnosoruja ,,I'eopru /1. E¢ppemon*

Macedonian Academy of Sciences and Arts
Research Center for Genetic Engineering and
Biotechnology “Georgi D. Efremov”

Byaesap ,, Kpcre Mucupkos® op. 2, 1000 Ckomnje,
Peny6auka CeBepna Makenonuja

Av. “Krste Misirkov” No. 2, 1000 Skopje
Republic of North Macedonia

MKC EN ISO 15189:2013
MKC EN 1S0O 15189:2013

MounekynapHa 11jarHOCTHKA HA MOHOT€HCKH HacJeIHU 00JIecTH

IpenaTanHa AMjarHOCTHKA HA HAJYECTH XPOMO3OMCKH aHCYIUIOUINN
(13, 18, 21 1 monoBH XpOMO30MH) U APYTH HACIETHH COCTOjOU CO
MO3HAT I'eHCKH Ae(eKT

JHK ananmm3u 3a wmcmuTyBama Ha (DaMUIHjapHU peNaIiu

MornekynapHa JeTekiuja W KBaHTH(UKaNWja Ha HHPEKTUBHU
nprurHuTenH Ha 6osectu (X1IB, XBB)

L[eJ'IOCHO CI30MHO CCKBCHIIMOHHUPAKE

Molecular diagnosis of monogenic inherited diseases

Prenatal diagnosis of the most common chromosomal aneuploidies
(13, 18, 21 and XY) and other inherited conditions with known gene
defect

Familiar relationship testing using DNA methods

Molecular detection and quantification of infectious agents causing
diseases (HCV, HBV)

Whole Exome Sequencing
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5. JETAJIEH OIIAC HA OIICEI'OT HA AKPEJJUTALIUJA
Detailed description of the accreditation scope

Knacudukanuja mo noapadja 3a odosacra Ha Tectupame (kjaacuukanuja ciopen MAPM IpaBuanukot P 15):

2. Bbunoaoruja, buoxemuja, 2.1 MojekyJapHH MeTOIH

Kiaacudukanuja mo THn Ha NPoU3BoAU/MaTepHjaiu 3a TecTupame (kaacupuxkanuja cnopen MAPM IIpaBHJIHHKOT
P 15):

1. BHoJIOIIKH IPUMEPOIH

Classification according to testing areas (classification according to IARM Regulation R 15):

2. Biology, Biochemistry, 2.1 Molecular methods

Classification according to types of products/materials for testing (classification according to IARM Regulation R 15):
1. Biological samples

O c¢uKceH omcer O ¢yrekcHOUIIEH orcer \ duxcen / gpaexcuduIeH oncer
(fixed scope) (flexible scope) (fixed/flexible scope)
Hamomena: Co Crenen Ha diekcubmiIHOCT (cnopen mpoueaypata [P 05-09):
BLacE Degree of flexibility (according Procedure PR 05-09):
obOenexyBa
(IIEKCHOWITHHOT | [J HOBM a:KypHpaHH \ HOBH MaTepHjaau/IPOU3BOIM/IPeAMETH H/UIH | [] HOBH
OIicer Bep3UH HA cTaHaapIn/ KapaKTEePHCTHKA/CBOjCTBO/AHAJIUT KOj ce MepH CTAHIAPAU/A0KYMEHTH,
JOKYMEHTH /WY NIPOLIMPYBaHk-€ HA MEPHUOT OIncer NpHJIaroJeHu Ha 0apamara
new up-date versions of | new materials/ products/ items and/or measured | ma kamenToT
the standards/ characteristic/ property/ analyte, and/or new standards/ documents,
documents extension of measuring scope upon a request by the client
Br. O3Haka Ha HacJjioB Ha craHgapaHaTa IMoapauje (r) Ha Mepeme, Marepujanu q
CTaH/IapJiHaTa METO/1a, MeTo/1a, HeCTaH apiHaTa TECTUPAHE OTHOCHO e
HecTaHJap/AHaTa METOAa, | METoja, METoJa pa3BUeHa TPOM3BOIH c
METO/Ia pa3BUCHA BO BO JlabopaTopHja, MeTo1a T
nmabopaTopuja, METo1a crienuuUIpaHa o 0
cnenuduUIUpana ox CTpaHa Ha T
CTpaHa Ha MIPOM3BOAUTENIOT Ha a
NPOU3BOAUTENOT HA onpemaTta, MeTo/a
ompeMaTa, MeToza o0jaBeHa OJ yriieHa
o0jaBeHa OJ1 yIileHa TEXHUYKA WHCTHTYIIH]a
TEeXHUYKA WHCTHTYIIHja WA MEeTO/1a 00jaBeHa BO
W MeToZa 00jaBeHa BO pEJIEBaHTHU HAyYHH
pEJIEBaHTHU HAYYHH TPYIOBH MM BECHHIH
TPYAOBU WU BECHULIU
No.
Title of standard testing Range (r) of measurement, Materials f
Reference to standard method, nonstandard testing /Products r
testing method, testing method, method e
nonstandard testing developed by the q
method, method laboratory, method u
developed by the specified by the e
laboratory, method manufacturer of the n
specified by the equipment, method c
manufacturer of the published by reputable y
equipment, method technical
published by reputable organization or method
technical published in relevant
organization or method | scjentific texts or journals
published in relevant
scientific texts or
journals
1 H3onammja wa JHK/ PHK
DNA/ RNA lIsolation
11 MagCo_re Nupleic Acid ABTOMaTcKa eKCTpakiyja HacjeHH OonecTi Paznuuen Ji|
' Extraction Kit User’s Ha TIHK / PHK co XIIB/XBB - nerekiuja OuoJIOImKH
Wspanue 1/1ssue 1 OB 05-25-1

Bepsuja 4/Version 4 OB 05-25-1 Crpana/Page 2 onfof 7



o

HHCTUTYT 3A AKPEJJUTALINJA HA PEITYBJINKA CEBEPHA MAKE/JOHHNJA
INSTITUTE FOR ACCREDITATION OF THE REPUBLIC OF NORTH MACEDONIA

Manual ver.2018-ALL-4

kopucreme Ha CE- TYMOPCKHU TKHBA Marepujai
BaJIMIUPaHU KUTOBH, Ha (amunujapHu penanuu
PY /WP 5.5.01 B2 MagCore HF16 plus IIpeHaTallHa J1jarHOCTHKa Diverse
Meroa / Method 5.5 01/1 MHCTPYMEHT sample
04.02.2021 Inherited diseases sources
Automated extraction of HCV/HBV detection
DNA/RNA using CE-IVD | Tumor tissues
kits on MagCore HF16 Family relationships
plus instrument Prenatal diagnosis
o MMoaumepasuo BepHIKHA peakuuja
Polymerase Chain Reaction
Saiki, R. K., Gelfand, D. H.
and Mullis, K. B. (1988)
Primer directed enzymatic
amplification of DNA with HACJIeTHH 00JIeCTH 2
terlmostabile s nggA y= TOJeMHHA Ha
polymerase. Science, ,
487491 NP - Ywmoxysame ¢dparmenrtor cneuntbuq%ﬁ
na cerveni o1 JHK | (100 bp DNA Ladder Ready to
Efremov GD, D'-mOVSk' A, cnenuduuHu 3a Load, 1 kb DNA Ladder Ready
Plaseska-Karanfilska D, aHaM3UpaHaTa CoOCTOjOa to Load) JIHK
1% Simjanovska L, Sukarova
EABSSZ?%%RYS. (1999) PCR — Amplification of Inherited diseases 2 DNA
MANUAL 3rd Edition, | specific DNA fragments y= determination of the size
ICGEB, MANU. upon the condition that is of the obtained amplified
analyzed fragment using Size marker -
PY /WP 5.5.02 81 100 bp DNA Ladder Ready to
Metroa / Method 5.5 02/2 Load or 1 kb DNA Ladder
Merox / Method 5.5 02/3 Ready to Load
Merton / Method 5.5 02/4
Meroxa / Method 5.5 02/5
02.09.2019
Noveski P., Terzic M., Muxkpoaenenuun Ha Y
Vujovic M., Kuzmanovska XPOMO30M M CeKC—
M., Sukarova Stefgnovska XPOMO3OMCKH T[POMEHH
E., Plaseska-Karanfilska D. npenaraina
(2019). Quantitative .
fluorescent polymerase AMJArHOCTHKA Ha
chain reaction (QF-PCR) XpOMO30MCKH
for the rapid prenatal aneymionaun Ha 13,18,
diagnosis of common fetal 21 u XY xpomozomu
aneuploidies. protocols.io HCV- hepatit C virus —
https://dx.doi.org/10.17504/ reHOTHITM3AIHja
protocols.io.2v9ge96 y= roJleMHHa Ha
(dbparMeHToT/UTE
Pertl B. et al. Quantitative Myzrrunzexce CTIOCLHHICH/HI 32}
fluorescent PCR for the (ayopecuenTer PCR KOHKpeTHara coctojoa (100
rapid prenatal detection of | (QF-PCR) bp DNA Ladder Ready to AHK
commom aneup|oidies and Load, L1Z 500 Size standard
fetal sex. Americal Journal | Quantitative-Fluorescent Marker); DNA
2.2 of Obstetrics and Gynecol. | Multiplex PCR (QF-PCR)
177: 899-902, 1997 Microdeletions of Y and
sex-dependent chromosomes
i Prenatal Diagnosis of
Davalieva K et al, Fast, chromosomal aneuploidies
reliable and low cost user-
developed protocol  for on 13,18, 21 and XY
detection,  quantification chromosomes: _
and genotyping of hepatitis HCV- Hepatitis C virus -
C.Journal of Virological genotypization
Methods, 2014, 196:104- y= determination of the size
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112 of the obtained amplified
fragment using Size marker -
100 bp DNA Ladder Ready to
11:/[3; T/ 0‘;’}’&5{%&25‘2 02.9/1 Load and/or L1Z 500 Size
Meton / Method 5.5 02.2/2 standard Marker);
Meton / Method 5.5.03/1
02.09.2019
HACJIe[HU COCTOjOu,
CJIe/IeHh€ HA YCIICHIHOCT Ha
TPAHCILUIAHTALMjA HA
KOCKeHa CpLEeBUHA
yTBpAyBame Ha
¢pamunaujapuo cpoacrso,
y= rojicMuHa Ha
(¢parmenTUTE CrienUpUICH
3a 15-Te aHamU3HPaHU
AMpFISTR Identifiler | THK anamusn sa JOKYCH M aMelOTCHHH
PCR Amplification Kit, | ycnurysama na FeHOT (L1Z 500 Size
User manual. PE Appl_led daMwMjapHn penatuu standard Marker) JIHK
Biosystems, Foster City,
23 CA, USA
’ DNA analysis for Confirmation of inherited | DNA
PY / WP 5.5.02.3 61 determination of Familiar | conditions, Monitoring the
02.09.2019 I’e|atIOI’lShIp bone marrow
transplantation outcome,
Determination of familiar
relationship
y= determination of the size
of the obtained amplified
fragment using Size marker
specific for 15- analyzed loci
and Amelogenin locus (LI1Z
500 Size standard Marker);
3 Pesep3Ho - Tpanckpunuuonen PCR (RT-PCR) co IIIP Bo peasno Bpeme
Real time - Reverse transcription PCR (RT-PCR)
Davalieva K, Kiprijanovska
S, Plaseska-Karanfilska D.
Fast, reliable and low cost i kBanTH(uKanmja Ha X1[B
user-developed protocol for | KBarTngukanuja Ha y=LOD 112 1U/ml
detection,  quantification | Hepatitis C Bupyc PHK
3.1 and genotyping of hepatitis . L
c Vi%us- XpVigol Me?hods. Quantification of Hepatitis Quantification of Hepatitis RNA
2014 Feb;196:104-12 C Virus C Virus
y=LOD 112 IU/ml
PY /WP 5.5.03/1 B1
02.09.2019
Jerekuunja u
HBV Real-TM Quant, | KBauTuduxanuja Ha kBaHTH(UKannja Ha HBV
Sacace Biotechnologies, | Hepatitis B Bupyc (xemarut b Bupyc) JTHK
3.2 Cxanabpunn, Utanmja y=LOD 300 xomuu /ml
' Detection and Quantification of Hepatitis DNA
PY /WP 5.5.03/2 81 quantification of Hepatitis | B Virus
02.09.2019 B Virus y= LOD 300 copies /ml
4 SNaPshot- meTona
SNaPshot - method
Atanasovska B, TajlaceMuja
41 Bozhin_ovski G, Plaseska- i)ll\lpaeixs;}::}-brizogi;}qecm y= roneMMl:I]a Ha (parMeHTuTe AHK
) Karanfilska D, Chakalova crierinryeHH 3a 8-Te
L. Efficient detection of | MYyTalllu BO bera AHAJIM3UPAHHU MYTAIlHUH BO DNA
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Mediterranean B- | TamaceMUYHUOT TEH tanacemuunute reau (LIZ 120
thalassemia mutations by Size standard Marker)
multiplex  single-nucleotide | sNapshot method for Thalassemia
primer extension.  PLOS | yataction of the 8 most y= determination the size of
One. ~ 2012;7(10):  DOLI: ions in b the 8 analyzed mutations
10.1371/ ccr)]mlmon e one In beta using specific size marker
; Thalassemia gene
Journal.pone.0048167 (LIZ 120 Size standard
PY / WP 5.5.04 81 Marker)
Meroa / Method 5.5 04/1
02.09.2019
Terzic M, Jakimovska M.,
Fustik S, Sukarova uucTHiHa Gpuoposa
Stefanovska E., Plaseska- SNaPshot- metona sa y= rojieMiHa Ha GparmeHTuTe
Karanfilska E.  Cystic | OAPCAYBatbe Ha crieruuycky 3a 11-re
fibrosis mutation Spectrum HajquTI/ITe MyTaluu BO AHaJIM3UPpaHU MyTalluu BO
in North Macedonia: a step | '€HOT 3a UCTHYHA TEHOT 32 HHUCTHYHA hrbpo3a JTHK
42 toward personalized | dubposa (L1Z 120 Size standard Marker)
. therapy. BIMG Cystic Fibrosis
2019,22(1):35-40. SNaPshot method for y= determination the size of | DNA
DOI:10.2478/bjmg-2019- detection of the 11 most the 11 analyzed mutations
0009 ions i using specific size marker
common mutations in gsp
Meroa / Method 5.5 04/2 Marker);
02.09.2019 '
Madjunkova S, Volk M, TpOMﬁOq’“ﬂHH
Peterlin B Plaseska- -
| ’ > _ y= roJieMruHa Ha parMeHTHTe
Karanfilska D. Detection of | SNaPsnot- metoza sa crioemduueHi 3a 10-Te
thrombophilic ~ mutations | OAPCAYBame Ha AHATH3MPAHH MyTALHH BO
related to  spontaneous | HAJuCCTHTC MyTallii BO tpomGodumanuTe reru (LI1Z
abortions by a multiplex | TpOMGOdHIIHATE reHN 120 Size standard Marker) JAHK
4.3 SNaPshot method. ~ Genet Thrombophilia
Zes,rt. 1'\6/3'(‘)‘1')22%@;‘@3' 2012 | SNaPshot method for y= determination the size of | DNA
PRI detection of the 10 most | the 10 analyzed mutations
PY / WP 5.5.04 n1 common mutations in using specific size marker
Meron / Method 5.504/3 | ompophilic genes (L1Z 120 Size standard
02.09.2019 Marker);
Maleva I., Madjunkova S., KapuuHom Ha 10jka
Bozhinovski G., Smickova y= roJIeMHHa Ha
E., Kondov G., Spiroski Z., | SNaPshot- metona 3a bparmentute crienupuuHL
Arsovski  A.,  Plaseska- | onpenyBame Ha 3a 14-Te aHANMM3MpaHU
Karanfilska ~D. Genetic | yaiyecture Myrauun Bo myTauuu Bo BRCA1 u
variation of the BRCAL and | gp A | i BRCA2 resmre | BRCA2 rennre (LIZ 120 JIHK
BRCA2 genes in .
4.4 . : Size standard Marker)
Macedonian patients. BIMS h hod f
Supplement 15 (2012), 81- SNaPs_ ot method for Breast car_lcelj _ DNA
85 detection of the 14 most y= determination the size of
common mutations in the 14 analyzed mutations
PY / WP 5.5.04 81 BRCAL and BRCA2 genes | using specific size marker
Meton / Method 5.5 04/4 (L1Z 120 Size standard
16.11.2021 Marker);
5* CeKBquuormpaH,e
Sequencing
Blgll)ye Termlngtor v1._1 Hacaeen KapuuHom 2
Cycle  Sequencing  Kit Hacnennu 6oectn
Applied Biosystems 2
Lincoln Centre Drive CexBeHLIMOHNPAE HA MOHOTEHCKH .
Foster City, CA [IBP aMHHHq)HquaHH y':cneKTpanH.a Kanuoparmja, ' I[HK
* BigDye Terminator v1.1 Matrix
5.1 (hparmeHTH Standard
PY / WP 5.5.05 81 Sequencing of PCR bt 2 DNA
. Cancer-inherited
Meton / Method 5.5 05/1 amp“f'ed fragments Inherited mono enic
Metox / Method 5.5 05/2 . > g
Meron / Method 5.5 05/3 diseases
Meron / Method 5.5 05/4 y=spectral calibration, BigDye
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Mertopn / Method 5.5 05/5
02.09.2019

Terminator v1.1 Matrix
Standard

6 MLPA - Multiplex Ligation Probe Amplification
MYCKyJIHa auctpoduja/
3a0CTaHyBakbE BO
MICUXOMOTOPHHUOT Pa3Boj
MLPA General protocol, /ayTH3aM/MUKPOACICLIHOHH
MPC-Holland CHHApPOMU/
KOPHCTEHA MCIIaBHHA Ha aboprupad miox /
npoGH: CrivHaHa MyCKyJIHa
MLPA P034 DMD mix 1, arpoduja / TyGeposna
MLPA PO35 DMD mix 2, CcKIIepo3a / IHCTHYHA
MLPA P245 Microdeletion- buGpoza /
1 MLPAP297
Microdeletion-2 MLPA neypogubpomarosa /
P036 Subtelomeres mix-1, TanaceMuH / aHeynionaum /
MLPA P070 Subtelomeres 10J10BO Bp3aHu 6onectn /
mix-2 ~ MLPA P021 Y Xpomo30M / aHIIporeH
SMA, MLPA enentop / hpaHKOHMEBA
P060 SMA carrier MLPA metopasa EHeMHja/I;(agl)_[HHOM Ha JI0jKa
MLPA P124 TSC1, O/IPEAYBAILE Ha BAPUJALIH y= criopen0eHN aHAIN3U
MLPA P337 TSCZ’ Bo 6p0‘] Ha KOIHH BO Ha CeKOj Ol aHAJIU3UPAHUTC
MLPA P091 CFTR, XYMaHHOT FCHOM JHK
6.1 | MLPA P122 NF1 area (parmenTi co Hopmaa 1
MLPA P140 HBA MLPA method for HTepH KOBTPOa DNA
MLPA P102 HBB determination of Copy Muscular dystrophy/
MLPA P185 intersex L developmental delay/
MLPA P095 aneuploidy Number _VaLrlatlons autism/ Microdeletional
MLPA P360 (CNVs) in human genome syndromes/ Causes of
Ychromosome MLPA P074 spontaneous miscarriages
AR MLPA and aborted material/ Spinal
PO3L FANCAmMIx 1, muscular atrophy / Tuberose
MLPA P032 FANCA mix sclerosis /
2, MLPA P002 BRCA1 - .
MLPA P045 Cystic Fibrosis
BRCA2/CHEK?2 Neurofibromathosis /
Thalassemias /
PY /WP 5.5.08 B1 Sex related diseases /
Meron /Method 5.5 08/1- Androgen receptor / Fanconi
18 anemia
02.09.2019 Breast cancer
y=comparison of analyzed
fragments with normal and
internal controls
MLPA wmeTona 3a Mpanep Buau / Aureaman
Methilation sensitive | OAPCAYBAC HA Bapujallu | CHHAPOMH
MLPA General protocol, BO OpoOj Ha KOTIHHU BO y= criope0CHH aHATN31 Ha
MPC-Holland  xopucrena | XYMaHHOT F€HOM KaKoO U CEKOj O] aHATM3UPAHUTE
MeIIaBUHA Ha POOH: METHUJIMPAYKHU CTaTyC Ha (parMeHTH co HOpMaJHA U JHK
6.2 MLPA ME 028 HCIIUTYBAHUTE PETHOHU HMHTEpPHA KOHTPOJIa
MLPA method for Prader Willi / Angelman DNA
PY /WP 5.5.08 1 determination of copy syndromes
Meron /Method 5.5 08/19 | 1, mper variations in y=comparison of analyzed
02.09.2019 human genome and fragments with normal and
methilation status internal controls
* NGS - Next Generation Sequencing metogoaoruja (methodology)
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CAHOBPEMECHO TapreTUpaHo
PCCCKBCHIMOHUPAKHLC HA

HACJIeJHH KAPUHHOMH?
y= HHTEpHa KainuOpauuja,

TruSight Sequencing TaHeJs Ha TeHU CO HOBU KOPHMCTEHU MaTpPHIIA
_T_?Sglisg’hltucu;?]':; CEKBECHLIMOHUPAYKU HWHTEPHA KOHTPOJIa JHK
7.1 TEXHOJIOTHH
PY / WP 5.5.00 1 Targeted resequencing of Inh_erited cancer d_iseases2 DNA
22.09.2023 panel of genes using Next | y= internal calibration,
Generation Sequencing matrices and internal
(NGS) technologies controls
[1en10CHO er3oMHO PETKH HACIEHH COCTOjou 2
CeKBEHIMOHMpaIbe, IenocHo er3oMHO y= HHTEpHa Kanubpanuja,
METOJIONOTH]a ¥ aHaKM3a Ha | CEKBEHIIMOHHMpambe Ha KOPUCTEHHU MAaTpULIU JHK
79 BapHjaHTH NextSeq 550Dx ' MHTEPHA KOHTPOJIA
' Whole Exome Sequencing | Rare inherited diseases 2 DNA
PY/WP5.5.09.1 B1 using NextSeq 550D, y= internal calibration,
PY /WP 5.5.09.2 81 Illumina matrices and internal
12.09.2023 controls
8 MukpoapejHua texuosoruja (methodology)
JleTekuuja Ha BapHjaly BO YTBpAyBame Ha IPUCYCTBO
6poj wa kommm (Copy Ha JeNelyH / Iy IIHKauy
Number Variations CNVS) | Apeina kommnapatussa BO XPOMO30MMUTE Kaj JIMLA
}52 ;ijg;g)%T S?H((:)gdpy Number | FEHOMCKa x1/16p1/1_u143au1/1ja CO MHTEJIEKTyaJIHa
8.1 Array Comparative MOTPEYEHOCT

Variations (CNVs) within
human genome

PY /WP 5.5.10 B1
24.11.2021

Genomic Hybridization
(Array CGH)

Detection of Genomic Copy
Number Variants in
evaluation of intellectual
disability

* - ¢purexcudbmiien omcer/ flexible scope
2 — JO3BOJIEHO € BOBEIYyBame Ha JOIOJHHTENHA KapakTepucThka/ CBOjcTBO/ KIMHHYKA COCT0j0a Koja ce
aHaJIM3Mpa BO HHTEPEC Ha MOTPEOUTE Ha MAIMCHTUTE M KOPUCHHUIIUTE Ha tabopaTopuckure yeyru/ it is allowed
to introduce additional characteristic/ property/ clinical condition for examination, regarding needs of the
patients and users of laboratory services

Cnucoxom co momenmannama cocmojoa nHa paexcuburnuom oncez 20 nocedysa aabopamopujamal The list of

the current state of the flexible scope is owned by the laboratory.

M-p Cno6oznen YokpeBcku
Sloboden Chokrevski, Msc

Jupekrop
Director
Opa e eNeKTPOHCKA BEP3Kja of MNprnoroT KoH cepTUdMKATOT 2a aKpeguTaumMja
This is on line copy of the Annex to the accreditation certificate
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