Checiny, dnia 23.01.2026 .

OGLOSZENIE O WPLYNIECIU ODWOLANIA OD ROZSTRZYGNIECIA KONKURSU OFERT

Dotyczy postepowania numer: DV-$M-3-2025

Udzielanie swiadczen zdrowotnych w zakresie wykonywania badan molekularnych
i cytogenetycznych na rzecz pacjentow Szpitala w Czerwonej Gérze.

Wojewodzki Szpital Specjalistyczny im. Sw. Rafata w Czerwonej Gérze informuje, iz w dniu
22.01.2026 zostato wniesione odwotanie od rozstrzygniecia konkursu ofert z dnia 16.01.2026
na Udzielanie $wiadczen zdrowotnych w zakresie wykonywania badan molekularnych
i cytogenetycznych na rzecz pacjentéw Szpitala w Czerwonej Gorze przez:

Diagnostyka Oncogene Sp. z 0.0.

Ul. Mogilska 86/3, 31-546 Krakéw

Do czasu rozpatrzenia odwotania Wojewédzki Szpital Specjalistyczny im. Sw. Rafala w Czerwonej
Gorze wstrzymuje zawarcie umowy na udzielanie swiadczen zdrowotnych w zakresie wykonywania
badan molekularnych i cytogenetycznych na rzecz pacjentdw Szpitala w Czerwonej Gorze.

Youssef Sleiman

p.o. Dyrektora



Oncogene
0D/39/01/26 Krakow, 21.01.2026 .

Sz.P. Dyrektor Youssef Sleiman
Wojewddzki Szpital Specjalistyczny
im. sw. Rafata w Czerwonej Gorze
Ul. Czerwona Géra 10

26-060 Checiny

Dotyczy: Konkursu ofert — na udzielanie $wiadczeri zdrowotnych w zakresie wykonywanie badan

molekularnych i cytogenetycznych na rzecz pacjentéw Szpitala w Czerwonej Gérze”

Odwotanie od rozstrzygniecia postgpowania konkursowego,

ogtoszonego w dniu 16 stycznia 2026 r.

I Niniejszym, dziatajgc w imieniu Diagnostyka Oncogene Sp. z 0.0. z siedziba w Krakowie,
na podstawie art. 26 ust. 4 ustawy z dnia 15 kwietnia 2011 r. o dziatalnosci leczniczej w zw. z art. 154
ust. 1 ustawy z dnia 27 sierpnia 2004 r. o swiadczeniach zdrowotnych finansowanych ze $rodkéw
publicznych, wnosimy odwotanie od rozstrzygniecia postepowania konkursowego ogtoszonego
w dniu 16 stycznia 2026 r., ktdre to rozstrzygnigcie nastapito w konsekwencji zaniechania odrzucenia
oferty podlegajgcej odrzuceniu.

11, Zarzucamy Zamawiajagcemu niezgodne z powszechnie obowigzujacymi przepisami
zaniechanie dokonania czynnoéci odrzucenia ofert oferenta, to jest niezastosowanie przepisu
art. 149 ust. 1 pkt. 7) ustawy z dnia 27 sierpnia 2004 r. o $wiadczeniach opieki zdrowotnej
finansowanych ze srodkéw publicznych w zw. z art. 26 ust. 4 ustawy z dnia 15 kwietnia 2011 r.
o dziatalnosci leczniczej, co w konsekwencji doprowadzito do dokonywania oceny ofert na badanie
z poz. 142 i 146 z uwzglednieniem oferty podlegajacej odrzuceniu, a to oferty oferenta Instytut
Genetyki i Immunologii GENIM sp. z 0.0.

1. W zwigzku ze wskazanym powyizej zarzutem — wnosimy o powtdrzenie czynnosci wyboru
ofert wzglednie o uniewainienie postepowania konkursowego, dotyczacego badari z tych pozycji.

Uzasadnienie

W dniu 16 stycznia 2026 r. (wedle daty zamieszczonej na samym dokumencie umieszczonym
stronie Zamawiajgcego), Zamawiajacy ogtosit o rozstrzygnieciu konkursu (opublikowat na swojej
stronie informacje o wynikach konkursu ofert). Tym samym Diagnostyka Oncogene Sp. z 0.0. uzyskata
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uprawnienie do wniesienia na podstawie art. 26 ust. 4 ustawy z dnia 15 kwietnia 2011 r. o dziatalnosci
leczniczej w zw. z art. 154 ust. 1 ustawy z dnia 27 sierpnia 2004 r. o $wiadczeniach zdrowotnych
finansowanych ze érodkéw publicznych, odwotania od rozstrzygnigcia dokonanego przez Komisje
Konkursowa do Dyrektora Szpitala jako kierownika zamawiajacego, o ktérym mowa w art. 26 ust. 4
ustawy z dnia 15 kwietnia 2011 r. o dziatalnosci leczniczej.

W przedmiotowym konkursie, ofertg ztozyt oferent Instytut Genetyki i Immunologii GENIM
sp. z 0.0. oraz odwotujgca. Zadna z tych ofert nie zostata odrzucona.

il
W szczegdlnoici na niespetnianie przez oferenta warunkéw postawionych przez Zamawiajacego

wskazuja:

1) Postugiwanie sie prawdopodobnie przerobionym lub z innych przyczyn nierzetelnym dokumentem
Certyfikat GenQA z kontrolg ,2024 Lung cancer - fusions (Molecular)” z oceng satysfakcjonujacy
z datg 12 marca 2025.

Fragment tego dokumentu wstawiony ponizej:

This certificate confirms participation and performance for the above labcratoryfcentre on 12
March 2025 for the following 2024 GenQA EQA programmes: . . ‘»7 g
EQA Performance status
2024 Lung cancer - fusions (Molecular) Satisfactory = ‘

Strona nr 44 oferty Instytutu Genetyki i Immunologii GENIM sp. z 0.0.

Tymczasem w innym postepowaniu z tego samego sprawdzianu, oferent ten przedstawit dokument
datowany na 13 marca 2025 r. (a wiec dzier pozniej), z ktérego wynika, ze kontrola ,2024 Lung cancer
- fusions (molecular)” jest dopiero w toku — fragment wstawiony ponizej:
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This certificate confirms participation and performance for the above laboratoryfcentre on 13 |
March 2025 for the following 2024 GenQA EQA programmes
o

EQA Performance status
2024 BRCA lesting for ovarian, breasl, prostate and pancrealic Enrolied
cancer - germline
2024 BRCA testing for ovarian and prostate cancer - somalic Enrolled
2024 Breast cancer (PIK3CA tesling) Enrolled
2024 Central Nervous System (CNS) tumours Enrolled ‘
2024 Colorectal cancer - core (¢ I! Sausfactory [

|
2024 Endometnal tumours Enrolled -
2024 Gastrointestinal stromal lumours (GIST) Enrolled
2024 Lung cancer - fusions (malecular) Enrolled \
2024 NTRK fusions Enrolied

Fragment certyfikatu GenQA 2024 Instytutu Genetyki i Immunologii GENIM sp. z o.0. zatqczony w innym konkursie

Biorac pod uwage harmonogram tego sprawdzianu, w ktérym dopiero 10. czerwca 2025 zostaty
zatwierdzone wyniki kontroli, zaréwno 12. jak i 13. marca 2025 r. oferent Instytut Genetyki
i Immunologii GENIM sp. z 0.0. nie mégt dysponowac certyfikatem z oceng pozytywna (skoro test byt
dopiero w toku). Zamawiajgcy moze zweryfikowac prawdziwos¢ przediozonego dokumentu, zwracajgc
sie do podmiotu, ktéry sprawdzian prowadzit o potwierdzenie czy dokument datowany na 12. marca
2025 r. rzeczywiscie oferentowi wystawit.

2) Nieprzedtozenia raportu ILR dla certyfikatu wydanego dla badania PIK3CA (co moze
sugerowad, ze oferent ten przeszedt sprawdzian ale nie metodg NGS a metoda PCR, ktdrg zastosowato
w tym sprawdzianie 29% uczestnikow wg podsumowania organizatora).

Na etapie wyjasnien oferent Instytut Genetyki i Immunologii GENIM sp. z 0.0. przedstawit
dodatkowo certyfikat GenQA z kontrolg ,2024 Breast cancer (PIK3CA testing)”. Jest to jednak oddzielna
kontrola badania mutacji zwigzanych z wrazliwoscig na alpelisib w raku piersi i takie badania
wykonywane sg w rakach piersi testami PCR. GENIM nie przedstawit zatem certyfikatu
potwierdzajacego biegtosé w badaniu jednoczasowym mutacji PIK3CA razem z innymi genami testem
NGS w tej samej probce raka ptuca, ani nie przedstawit dowodu w postaci szczegétowego raportu
z kontroli, ze to badanie byto wykonane technikg NGS w ogdle.

3) Oswiadczenie ztozone w wyjasnieniach dotyczagce certyfikatu EMQN z kontrolg
»DNA SEQUENCING —= NGS (Somatic SNVs and Indels)” zawiera nieprawdziwe informacje.
Zgodnie z informacjami organizatora jest to kontrola techniczna jakosci danych bioinformatycznych
otrzymywanych z sekwencjonowania (petna tres¢ raportu EMQN ze szczegdtowymi informacjami
podsumowujgcego ta kontrole dostepna jest pod adresem: https://www.eman.org/wp-
content/uploads/2025/08/NGS-Somatic-EQA-Summary-report-2024-v1.pdf). Ponizej natomiast
przedstawiamy istotne fragmenty raportu wraz z ich tftumaczeniem na jezyk polski. W kontroli tej
uczestnik otrzymuje zaledwie jedng probke DNA wyizolowana ze swiezej tkanki guza. Organizator
kontroli (EMQN) wymagat przestania danych bioinformatycznych z sekwencjonowania tej probki,
bez interpretacji patogennosci obecnych wariantéw genetycznych oraz bez ich interpretacji klinicznej

Strona3z 10

Diagnostyka Oncogene Sp. z 0.0. ul. Mogilska 86/3; 31-546 Krakow
1SO 9001 KRS: 0000364292; NIP: 6772347623; REGON 121330933
‘ NR rejestracy]nv laboratorium w KIDL: 3086

W 12 410 58 73 www.ontogene.pl biuro@oncogene.pl ~ L



Oncogene

dla onkologa. Nalezy zwrdci¢ réwniei uwage, ze ta kontrola wykonywana jest na DNA z materiatu
o innej chemicznej jakosci nieutrwalanym w formalinie oraz pomija etap badania biegfosci w izolacji
DNA z materiatu klinicznego. Jedyny wariant patogenny w tej kontroli to mutacja genu TP53
(dane na str. 11 Raportu), a nie genu PIK3CA. Nie sposéb zatem uznac, ze ten certyfikat dowodzi
biegtoéci w badaniu mutacji genu, PIK3CA w prébkach klinicznych jak to prébuje przedstawi¢ oferent.

EQA DESIGN AND PURPOSE

The aim of these EQAs is {a assess data quality and accuracy of NGS analysis for somatic SNV (single nucleotide
variant) and indel (insertion/deletions <50 base pair) variants

Strona nr 3 ,,2024 External Quality Assessment for Next Generation Sequancing Somatic Scheme Summary Report”
Ttumaczenie:

PROJEKT | CEL EQA (External Quality Assessment)

Celem tej zewnetrznej oceny jakosci jest ocena jakosci danych i dokfadnosci analizy NGS dla
somatycznych wariantéw SNV (wariant pojedynczego nukleotydu) i indel (wstawienia/delecje <50 par
zasad).

e Tumour testing only (no matched sample provided) (for the purpose of this report we will call it "Tumour-
Only'): one DNA sample extracted from fresh frozen Lung squamous cell carcinoma. This EQA was designed
for laborataries performing somatic variant testing not requiring germline variant subtraction

Strona nr 3 ,2024 External Quality Assessment for Next Generation Sequancing Somatic Scheme Summary Report”
Ttumaczenie:

Tylko badanie guza (bez dostarczenia dopasowanej probki) (na potrzeby niniejszego raportu bedziemy
nazywacé to ,Tumour-Only”): jedna prdbka DNA wyekstrahowana ze swiezo zamroionego raka
ptaskonabfonkowego pfuca.

REPORTING REQUIREMENTS

This was a technical EQA scheme, and participants were not expected to submit variant classification or a clinical
report on the results of their analyses. The following were requested:

¢ A technical survey describing the sequencing approach, bicinformatics pipeline, and internally defined quality
thresholds (submitted online to the EQA Euformatics website).

Strona nr 4 ,,2024 External Quality Assessment for Next Generation Sequancing Somatic Scheme Summary Report”

Ttumaczenie:

WYMOG! DOTYCZACE SPRAWOZDAWCZOSCI

Byt to program techniczny EQA i od uczestnikéw nie oczekiwano przedtozenia klasyfikacji wariantow

ani raportu klinicznego dotyczgcego wynikéw ich analiz. Wymagano nastepujgcych informacji:
Strona4:z10
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e Badanie techniczne opisujgce podejscie do sekwencjonowania, proces bioinformatyczny oraz
wewnetrznie zdefiniowane progi jakosci (przestane online do serwisu internetowego EQA
Euformatics).

TP53 variant

TP53 variants are freguently associaled with non-small cell lung cancer and specifically Iur_wg squamous cell
carcinoma, being detected in up to 50% of patients. Consensus analysis identified a TP53 vanant in this tumour DNA
sample NM 000546 .6:c 743G>A p.(Arg248GIn)

GRCh38 NC_000017.11:9.7674220C>T GCRh37 NC_000017.10:9.7577538C>T

Strona nr 11,2024 External Quality Assessment for Next Generation Sequancing Somatic Scheme Summary Report”
Tfumaczenie:

Wariant TP53
Warianty TP53 sq czesto zwigzane z niedrobnokomaorkowym rakiem ptuca, a konkretnie z rakiem

ptaskonabtonkowym ptuca, wykrywanym u nawet 50% pacjentdw. Analiza zbiorcza wykazata
obecnosc wariantow TP53 w tej probce DNA guza:

Genim ponadto nie zataczyt ani do oferty, ani do wyjasnieni Indywidulanego Laboratoryjnego Raportu
(ILR), o ktérym mowa na certyfikacie EMQN i ktory zawiera wiecej szczegotow dotyczacych tej kontroli.

4) W zakresie badari PD-L1 i ALK, oferent Instytut Genetyki i Immunologii GENIM sp. z 0.0.
probuje wprowadzi¢ Zamawiajacego w bfad, przedstawiajac (rzekomo na potwierdzenie pozytywnego
przejécia sprawdzianu dla badan), certyfikat, ktéry dotyczy jedynie technicznej jakosci barwien na
potrzeby badania.

Jak wynika z zataczonych do oferty dokumentow wyjasniajacych czego dotyczy certyfikat
przedktadany przez tego oferenta, Instytut Genetyki i Immunologii GENIM Sp. z o.o.
w rzeczywistosci przeszedt pozytywnie sprawdzian techniczny w zakresie barwien preparatow
na potrzeby badania ekspresji PD-L1 i ALK. Wykonanie samego preparatu nie jest tozsame
z umiejetnoscia jego oceny i wydania prawidtowego wyniku testu. Kompletne badania PD-L1
oraz ALK polegaja nie tylko na wykonaniu barwienia IHC preparatu, ale réwniez
na identyfikacji wtasciwej populacji komoérek i przeliczeniu komérek pozytywnych w obrazie
mikroskopowym i wydaniu wyniku. Techniczna kontrola jakosci UK NEQAS nie obejmowata
badania biegtosci oferenta w uzyskiwaniu prawidtowych wynikéw w testach PD-L1 i ALK.
Wskazuja na to ponizsze fragmenty dokumentu Raportu Oceny, jakie ten oferent przedtozyt.
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UK NEQAS,! AHNOCYTOCHEMISTRY

Inteere siarn Zoality Lyna o lL.vHVDPr'

Certificate of Participation
This is to certify that

Laboratory GENIM, Genetics and Immunology Institute, Lublin, 20-609, Poland

Has participated in UK NEQAS ICC & ISH during the period April 2024 to March 2025 for
the following Module/s:

ALK IHC NSCLC, MMR, PD-L1

This certificate is not an indication of the averall perfarmance of the participating laboratory, and as such is not an
endorsement of the quality of staining produced

Strona nr 37 oferty Instytutu Genetyki i Immunologii GENIM sp. z o.0.

wob i dukumentem moze poslugiwab sig
]edynle wehuzany pudmiot I.unmss::m
wykonujasy Latiania objete certyflka 7
w laboratorlutn, N8 r:éoo: kiorego zoslal
wycs

TEUMACZENIE POSWIADCZONE Z JEZYKA ANGIELSKIEGO

UK NEQAS o . .
Miedzynarodowa Lkspertyza Jakosci, Immunocytochemia i 11ybrydyzacja In-Situ

CERTYFIKAT UDZIALU
Niniejszym po$wiadcza sig, 2e
Laboratorium Genim, Tnstytut Genetyki i Immunologii, 20-609 Lublin, Polska

Brat udziat w UK NEQAS TCC & ISH w okresie od kwietnia 2024 r. do marca 2025 r. w
nastgpujgcych modutach: ;

ALK IHC NSCLC, MMR, PD-L1

Niniejszy certvfikat nie jest potwierdzcniem calosciowego wykonania przez laboratorium
uczestniczace i nic jest zalem potwierdzeniem jako$ci wytworzonege barwienia.

[Pan] Andrew Dodson (Dyrektor) [podpis nieczytelny] o

Strona nr 38 oferty Instytutu Genetyki i Immunologii GENIM sp. z o0.0.
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UK NEQAS PliEDsIER oRayy,,
Immunocytochemistry & In-Situ Hybridisation

POUFNY RAPORT OCENY
Laboratorium Nr: 1730
Modul: PD-L1

Rozsylanie oceny: tuty 2024 1, Generowanic raportu: maj 2024 r.

Procedura oceny

A. Indywidualne Oceny Oceniajacych

Ocena przeprowadzana jest przy uzyciy mikroskopu wieloglowicowego, a kazdy preparat jest
oceniany przez 4 niezaleznych oceniajacych i kierownika mikroskopii.

- Kazda z prébek NEQAS (A, B, C, D itp.) jest oceniana indywidualnie, a kazdy oceniajgey
przedstawia wlasng inlerpretacjg i opinie techniczng na temat kazdej z prébek NEQAS.

- Nastgpnie oceniajacy przyznaja indywidualng deene w skali S-puriktowe;.

Strona nr 52 oferty Instytutu Genetyki i Immunologii GENIM sp. z o.0.

ALK IHC NSCLC Laboratorium Nr: 1730  Runda 148, Styczen 2025 r.
Interpretacja wynikéw i przewodnik po wynikach

Om_:na..lakos-'.c; jest obliczana na podstawie ocen czterech indywidualnych oceniajaeych.
{(a?d}'.of:el?qucy przyznaje wynik (w skali do 3) zgodnie z ponizszymi wytycznymi. Prasimy
Zipoznac sig rdwniez z Podreeznikiem dla uczestnikéw: Kryteria oceny {dostgpne pod

adresem www.ukneqasiccish.org/downloads)..

‘Oceny poszezegdlnych Calofciowy wynik Powody odjeciu punktéw

ocenisjgcych iakosci (do 20) )

o= Szk ielko nie zostate -3 = !‘fiqucqatO\vnlny Punkty 53 odejmowane, gily jakos¢ barwicma jest nizsza od

#wrocone, 12 = Graniczny oczekiwanef i/lub gdy interpretacia kliniczna jest

! lub 2 = Nicakeeptowalna. Akceplowalny utrudniona z powodu: falszywie dodatiiego/ujermnego

3 = Akeeptowalnadiraniczna. | 13-15.= Akceptowalny barwienia; nIr:spaq)ﬁmnu'gafnfeMas‘dwe'go'bar\.{"ienia.

4 = Akgcpln\_xulna{ﬂ:‘:hra. m-lzo-r- Dobry/ nadmiernege barwlenia wtoplaznm rycznégo: '

5= AkeepiovalnaiDoskonats. | Doskonaly slabegofrozproszonego harwienia; zbyt slabego Jub zbyt
sihnego barwienia kentrastowego; uszkodzenia
marfologicznego i/lub jadrowego.

Strona nr 61 oferty Instytutu Genetyki i Immunologii GENIM sp. z o.0.

5) Dokumenty przedstawiane przez oferenta Instytut Genetyki i Immunologii GENIM sp. z o.0.
w zakresie barwienia PD-L1 (ze stron 37-38 i 47-49 oferty) sa rdwniez wzajemnie sprzeczne
(co moze sugerowac, ze ktory$ z nich zostat przerobiony lub w inny sposéb zmanipulowany) -
to jest wskazujg na inne okresy przeprowadzenia testéw. Wskazuje na to poréwnanie ponizszych
fragmentow certyfikatu oraz dokumentu ILR dla tego certyfikatu:
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Certificate of Participation
This is to certify that

Laboratory GENIM, Genetics and Immunology Institute, Lublin, 20-609, Poland

Has participated in UK NEQAS ICC & ISH during the period April 2024 to March 2025 for
the following Module/s:

ALK IHC NSCLC, MMR, PD-L1

Strona nr 37 oferty Instytutu Genetyki i Immunologii GENIM sp. z o.0.

UK NEQAS Confidential Assessment Report l_ Laboratory No.: 1730 l
& n-Situ 4|.l;m‘ PR T [ Module: PD-L1 ]
Assassmoent Distribution  Fesruary 2024 Repiet Generation: May 2024

[ '}:.'.!ril-_w ticn & Code. 145 PDn ] l 7 ”b‘t DE NEQAS I

Strona nr 47 oferty Instytutu Genetyki i Immunologii GENIM sp. z o.0.

Przedtozenie dokumentéw z kontroli technicznej barwien byto prawdopodobnie celowym dziataniem
majacym na celu ukrycie faktu, Ze oferent ten nie uzyskat pozytywnej oceny w 2024 roku
w zewngtrznym sprawdzianie poprawnosci wynikéw badania ALK IHC przeprowadzonym przez
organizacje QUIP. Jako dowdd przedktadamy ponizej certyfikat ztozony w innym konkursie
(do poréwnania z certyfikatem Oncogene ztozonym w ofercie, str. 71).

!‘ ISO 9001
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Quality in Puthology

Niniejaxym dokumentem mote poshugiwes sig
Jedynie wakazany podmiot leczniczy
wykonujgey bsdania objyle conylikalem
w lsbof alotium, na rzecz kidrego zostal on
wytlnfry
Genetics and Immunology Institute - GENIM
Filaretow 27/2
20-609 Lublin
Poland

has participated in the proficiency test

ESP/QuIP Lung Cancer Related
Markers - ALK (IHC)

(Trial Period 04.11.2024 - 15.11.2024)

Fragment certyfikatu ESP/ QUIIP 2024 Instytutu Genetyki | Immunologii GENIM sp. z 0.0. zatgczony w innym konkursie

Quip

Quality In Pathniogy

CERTIFICATE

- an o

PAV Y2

Diagnostyka Oncogene LLC
Mogilska 86/3
31-546 Krakow
Poland

has successfully completed the proficiency test

SP/QuIP Lung Cancer Rela
Markers - ALK (IHC)

(Trial Period 04.11.2024 - 15.11.2024)

Fragment certyfikatu ESP/ QUIIP 2024 Diagnostyki Oncogene zalgczony w ztoZonej ofercie na str. Nr 71
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Il Uchybienia to sprawiajg, ze oferta zfozona przez oferenta Instytut Genetyki i Immunologii
GENIM sp. z 0.0. nie spetnia warunkéw wymaganych od oferentéw. To za$ w konsekwencji prowadzi
do koniecznosci jej odrzucenia na podstawie art. 149 ust. 1 pkt. 7) (niespetnienie wymogow
zamawiajacego) ustawy z dnia 27 sierpnia 2004 r. o $wiadczeniach opieki zdrowotnej finansowanych
ze $rodkéw publicznych w zw. z art. 26 ust. 4 ustawy z dnia 15 kwietnia 2011 r. o dziatalnosci
lecznicze] jak réwniez na podstawie Rozdziatu 7 pkt. 7 SWKO.

.

W petni uzasadnione jest zatem zgdanie dokonania ponownej oceny ofert i wybor oferty
niepodlegajacej odrzuceniu (po odrzuceniu oferty Instytut Genetyki i Immunologii GENIM sp. z 0.0.).
Alternatywnie, z przyczyn powyzej szczegétowo omowionych, mozliwe jest uniewaznienie
postepowania i jego ponowne ogtoszenie.

V.

W swietle powyzszego, niniejsze odwotanie jest w petni uzasadnione, zas interes prawny
wnoszacego odwotanie (jako podmiot, ktorego pozbawiono zaméwienia, na skutek nieodrzucenia
oferty oferenta, ktdry nie spetnia wymogow konkursowych Zamawiajgcego) doznat przez zaskarzone
rozstrzygniecie uszczerbku.

V.
W tym stanie rzeczy, wnosze jak w petitum niniejszego odwotania.

Zatgczniki:

- Certyfikat GenQA 2024 (Zatacznik nr 1),

- NGS Somatic EQA Summary Report 2024 (Zatacznik nr 2),
- Certyfikat Quip 2024 ALK IHC (Zatacznik nr 3).

Z powazaniem,

Administr

Kierownik Dziatu
i i Rejestracji

W el
ia Turek

Otrzymuja:

—  1egz adresat

- legza/a
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This certificate confirms participation and performance for the above |laboratoryfoentre on 13 ’
March 2025 for the following 2024 GenQA EQA programmes:

EQA Performance status
2024 BRCA testing for ovarian, breast, prostate and pancrealic
. Enrolled
cancer - germline
2024 BRCA testing for ovarian and prostate cancer - somalic Enrolled ‘
2024 Breast cancer (PIK3CA testing) Enrolled
2024 Central Nervous System (CNS) tumours Enrolled ‘\
2024 Colorectal cancer - core } e 2 1‘.[ Salisfactory “
2024 Endometrial tumours Enrolled “
2024 Gastrointestinal stromal tumeours (GIST) Enrolled \
2024 Lung cancer - fusions (molecular) Enrolled \
2024 NTRK fusians Enrolled \
\
It is expected that satisfaciory performance will be attained, ) e
Thank you for your participation v o
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2024 External Quality Assessment for

Next Generation Sequencing
Somatic

Scheme Summary Report

EMQN CIC Genomics Quality Assessment (GenQA)
Dr Simon Patton Professor Sandi Deans

EMQN CIC Office Laboratory Medicine, NHS Lothian

3rd Floor, ICE Building NINE, Edinburgh BioQuarter

3 Exchange Quay Little France Road

Salford, M5 3ED, UK Edinburgh, EH16 4UX

Tel: +44 (0)161 757 1591 Tel: +44 (0)131 242 6898

Email: office@eman.org Email: info@genga.org

Website: www.eman.org Website: www.genga.org

EMQN is a community interest company (CIC) registered in England GenQA is operaled under the legal entity of OUH NHS Foundation
and Wales (Companies House Registration: 12020789). Trust and is provided from two sites
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Dear Colleague, 30/06/2025

The 2024 Next Generation Sequencing (NGS) Somatic pilot external quality assessments (EQAs) are run as a
collaboration between EMQN and GenQA. This Summary report includes assessment data from all participants for
both EQAs. Your EQA provider is responsible for these EQAs, and all correspondence related to them should be
directed to either EMQN or GenQA at the relevant address.

The assessment is now complete and your individual laboratory scores have been agreed. Please go to your EQA
provider's website to download your Individual Laboratory Report (ILR), Data Quality Report and Variant Call Analysis
Report.

EQA DESIGN AND PURPOSE

The aim of these EQAs is to assess data quality and accuracy of NGS analysis for somatic SNV (single nucleotide
variant) and indel (insertion/deletions <50 base pair) variants

Please note these are pilot EQAs and as such Perfarmance Criteria DO NOT apply.

These EQAs were designed to be platform and gene-target independent. Participating laboratories were provided
with the following samples, with full testing consent (please note: the same tumour sample was provided for both
EQAs):

e Tumour testing only (no matched sample provided) (for the purpose of this report we will call it “Tumour-
Only’): one DNA sample extracted from fresh frozen Lung squamous cell carcinoma. This EQA was designed
for laboratories performing somatic variant testing not requiring germline variant subtraction.

e Tumour with germline subtraction analysis (matched germline sample provided) (for the purpose of this report
we will call it ‘Somatic-Matched’): two DNA samples, one extracted from fresh frozen Lung squamous cell
carcinoma and a matched germline DNA sample extracted from fresh frozen normal lung tissue. This EQA
was designed for laboratories performing analysis which involves the subtraction of germline variants from
the variant analysis.

Participants were asked to process the sample(s) and subsequent generated data using their normal NGS
procedure(s). Participants were asked to use their ‘in-house’ testing strategy which could include analysis of a single
gene, gene panel and/or whole exome or genome. In addition, participants were encouraged fo submit up to three
different sets of results/data.

Data collection, quality control (QC), storage and analysis to EMQN / GenQA defined standards and requirements
was subcontracted to a commercial company, Euformatics (hitp://euformatics.com/). Working with Euformatics has
enabled the EQA providers to assess data quality and provide direct comparison of different methodologies.

Participants were required to submit a list of identified variants as VCF (Variant Call Format) file(s) and a BED
(Browser Extensible Data) file. In addition, submissicn of raw and processed sequence data (e.g. BAM/CRAM,
FASTQ) was encouraged. All submitted data was assessed and quality metrics for each sample were calculated and
analysed, as well as the ability to identify appropriate variants. The cumulative data from all participants was used to
provide averages for reference.

The EQA is designed and overseen by members of the NGS EQA specialist advisory group (SAG) set up by both
organisations (Table 1).

CONFIDENTIAL. Copyright @ EMQN & GenQA
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Table 1: SAG members

Name Role | EQA Affiliation
Dr Joo Wook Ahn Chair None
Dr Jonathan Coxhead Member None
Dr Bauke Ylstra Member None
Dr Paul Westwood Member None
Dr Chris Boustred Member None
Dr Erika Souche Member None
Dr Kevin Balbi Member None
Dr Joseph Halstead Member None
Dr Helena Ahlfors Member None
Ms Farrah Khawaja Deputy Director GenQA
Dr Dave Cregeen Deputy Director GenQA
Prof Sandi Deans Director GenQA
Dr Simon Patton CEQO EMQN
Dr Weronika Gutowska-Ding | Scheme Organiser | EMQN

If you would like to become involved in this advisory committee, please contact the EMQN
(office@emgn.org) or GenQA (info@genga.org) offices for further information.

REPORTING REQUIREMENTS

This was a technical EQA scheme, and participants were not expected to submit variant classification or a clinical
report on the results of their analyses. The following were requested:

e A technical survey describing the sequencing approach, bicinformatics pipeline, and internally defined quality
thresholds (submitted online to the EQA Euformatics website).

e VCF file of detected variants (SNVs and small indels) mapped to hg38/GRCh38 or hg19/GRCh37 - this list
should be compiled after QC and region of interest (ROI) filtering (and after germline subtraction for the ‘tumour
with germline subtraction analysis' EQA).

e \Version 4.x variant calling format (VCF) files should be submitted (VCF standard format defined at
https://samtools.github.io/hts-specs/).

Additional requirements on top of the basic VCF format requirements:

e ONLY variants with the filter set to ‘' or to ‘PASS' in the 7" column were assessed. Any other text in the 7th
column excluded the variant from assessment.

e Please note that any variants filtered out were not assessed.

e BED file defining (fully matching) the genomic co-ordinates of the ROl analysed. An optional second BED file
could be uploaded to further limit the regions where variant calls should be assessed (the “clinical target"). BED
files should have a minimum of: Chr, Start, End. A fourth name field was optional. Any overlapping regions were
merged. Please see the BED standard format defined at Ensemble
https:/iwww.ensembl.org/info/website/upload/bed.htm| for format specifications. lllumina manifest files needed to
be converted to the BED format.

e The corresponding FASTAQ file for the data analysed. All FASTQ files must have been compressed in the
GNU zip format, an open source file compression program (see http://www.gzip.org/). This is indicated by the
.gz file extension.

e The corresponding BAM or CRAM file for the data analysed. CRAM files are now supported for submission. »)

CONFIDENTIAL. Copyright © EMQN & GenQA
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RESULTS SUMMARY

Four documents' have been generated for EACH laboratory and these reports are accessible from your EQA
provider's website account. The documents are as follows:
e EQA Summary report (this document) summarising all the results.

e Anindividual Data quality report containing selected quality metrics from the submitted FASTQ, BAM, and VCF
files, benchmarked against the distribution of the same metric from other laboratories.

e An Individual Variant consensus _analysis report containing a comparison of the variants reported by your
laboratory against a list of consensus variants. Variants are classified as: concordant with the consensus
("Agree"); not concordant with the consensus (“Disagree”), not reported by your laboratory ("Missing"); reported
by your laboratory but not present in the consensus ("Extra"); reported by your laboratory but could not be
assessed against the consensus e.g. uncertain consensus, or length is >50bp (“Not Assessed”).

e Individual Laboratory Report (ILR) — summarising the overall Performance status of your laboratory for this
EQA.

2024 EQA Participation

This year, 97 laboratories successfully submitted 153 different datasets for the 'tumour-only’ EQA (an increase of
10.1% in participating laboratories and 16.8% increase in submissions since 2023). For the 'somatic-matched’ EQA
37 laboratories submitted 64 datasets (an increase of 8.8% in participating laboratories and 12.3% in number of
submissions since 2023),

Submission Issues

The following tumour-only EQA submissions were excluded from the consensus set: five submissions which did not
include a BAM file, three duplicate submissions, eight submissions which did not contain SNVs, 53 submissions
which did not contain indels.

The following somatic-matched EQA submissions were excluded from the consensus set  : 21 submissions which
did not include a BAM file, seven submissions which included germline variants, one duplicate submission, one
submission which did not contain SNVs, 13 submissions which did not include indels.

In some cases, the target region was not reported correctly, with the submitted BED file listing regions not
adequately covered by the sequencing. For the participant consensus creation, this was addressed by admitting
only those submissions into the consensus set where the corresponding BAM file was available and considering
only those regions within the target where the BAM file indicated >100X read depth.

Additionally, issues with VCF file validity were common. According to the EBI VCF validator
(https://github.com/EBlvariation/vcf-validator), only 31% of the submitted VVCF files were considered valid according
to the VCF specification (version 4.1, 4.2, or 4.3). Itwas  possible to work around the file validity issues which did
not impact the variant concordance analysis.

Variant calling and genes analysed

Most submissions for the 'tumour-only’ (no matched sample) EQA were targeted sequencing panels (137/153,
89.5%). There was an increase in submissions for whole genome sequencing (from 14/57, 24.6% in 2023 to 25/64,
39.1%) in the 'somatic-matched’ EQA (Figure 1).

! one report per submitted data set. =

CONFIDENTIAL. Copyright © EMQN & GenQA
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In both EQASs, up to three separate submissions were permitted from participants with results mapped either to
hg19/GRCh37 or hg38/GRCh38 (Figure 2). A further increase was observed in laboratories using GRCh38 in the
"tumour-only’ EQA — 23.5% (36/153) submissions were mapped to GRCh38 this year (an increase from 20.6% in
2023). The percentage of submissions mapping to GRCh38 in the 'somatic-matched’ EQA remains similar at 56.3%
(36/64), compared with 56.1% (32/57) in 2023.

Figure 1: Sequencing approaches for submissions in the NGS somatic 2024 EQAs.

20

Number of submissions

Tumour-only Somatic-Matched
B Targeted 137 17
B Whole Exome 9 22

Whole Genome 7 25

Y
o
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Figure 2: Reference genome used for submissions to the NGS Somatic 2024 EQAs.
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As for previous EQAs, submissions were mapped to GRCh37 which was used by the majority of participants. For
the variant consensus analysis report, the variants were remapped back to the original genome build used by the
participant.

Please NOTE: to ensure fairness for the laboratories that filter out germline variants, for the ‘tumour-only’ EQA we
have based the results on the likely-somatic variants (variants with frequency in common population below 1%) only
(see Appendix A for further explanation).

Figure 3 shows the sensitivity and precision for both EQAs submissions separated into SNVs and Indels.

CONFIDENTIAL. Copyright © EMQN & GenQA
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Figure 3: Sensitivity and precision of variant calling A) Tumour-only SNVs, B) Tumour-only Indels, C) Somatic-

matched SNVs and D) Somatic-matched Indel submissions.
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Laboratory practice
NGS tumour-only EQA

Most laboratories (69.3%) continue to use one of the lllumina NGS platforms, with NextSeq 500 remaining the most

common (25.5%, a small decrease from 27.4% of all submissions in 2023). Life Technologies lon Torrent platforms
were selected by 27.5% of participants.

NGS somatic-matched EQA

As seen in the ‘tumour-only’ (no matched sample) EQA, the majority of laboratories (90.6%) continue to rely on
lllumina NGS platforms. While the NovaSeq 6000 remains the most commonly used system, its usage has declined
to 57.8% of submissions, down from 70.2% in 2023. The NovaSeq X Plus is the second most utilized platform,
accounting for 14.1% of submissions. Additionally, there were two submissions using the Oxford Nanopore
PromethlON.

For the detailed breakdown of platforms used please see Figure 4.

Figure 4. Sequencing platforms used by the participants.

Tumoui-only

100 3
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Number of submissions
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Commercial kits for library preparation were used by 83.7% of 'tumour-only' (no matched sample) EQA and 76.6%

of ‘'somatic-matched’ EQA participants. This is an increase from 2023 where they were used by 76.3% and 71.9% of
participants respectively.

A range of capture kits were employed by participants, with ThermoFisher kits slightly surpassing lllumina in usage
(26.2% vs. 25.5%) among those in the ‘tumour-only’ EQA. In contrast, for the ‘somatic-matched’ EQA, lllumina kits
were the most commonly used, accounting for 31.3% of submissions and surpassing Twist Bioscience (26.6%) for
the first time. No other brands exceeded 10% of submissions in either EQA.

The confidence in reporting diagnostic test results from NGS increased for the ‘tumour-only’ EQA, with 75.4%
participants saying the results would be reported without confirming by an orthogonal method if the minimum
coverage threshold was met (46.6% in 2023). In contrast, in the 'somatic-matched' EQA only 24.6% of participants
said the same (decrease from 29.8% in 2023).

Figure 5 shows the distribution of minimum reportable coverage used to call a variant.

Figure 5: Distribution of minimum sequencing coverage for reporting variants. Coverage is an average number of
reads that align to known reference bases (also known as read depth).
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TP53 variant

TP53 variants are frequently associated with non-small cell lung cancer and specifically lung squamous cell
carcinoma, being detected in up to 50% of patients. Consensus analysis identified a TP53 variant in this tumour DNA
sample: NM_000546.6:c.743G>A p.(Arg248Gin)

GRCh38 NC_000017.11:9.7674220C>T GCRh37 NC_000017.10:9.7577538C>T
Tumour-only EQA: 120/153 submissions (78%) targeted this position, with 117/120 (98%) calling the variant.
Somatic-matched EQA: 64/64 submissions (100%) targeted this position, with 60/64 (94%) calling the variant.
The average VAF of the called variant in the submission was 51%.

Bioinformatics analysis

Various in-house, commercial, platform provided and outsourced bicinformatics pipelines were used by participants
of both EQAs (Table 2).

Table 2. Bioinformatics strategies used by participants.

NGS (tumour-only) NGS (somatic-matched)

Commercial 13.5% 8.6%
In-house Pipeline 50.1% 82%
Outsourced 7.8% 1.3%
Platform Provided 21.5% 8.1%
Other 7.1% N/A

The proportion of ‘somatic-matched EQA submissions using in-house pipelines remains high (82%), with the
proportion of submissions for the ‘tumour-only’ EQA also increasing to just over 50% (from 38.2% in 2023).

Participants continue using Burrows-Wheeler Aligners (BWA) (85.5% 'tumour-only’ and 74.6% 'somatic-matched’
submissions). Interestingly, while only 2.1% of ‘tumour-only’ participants use DRAGEN, it was used by 17.1% of
‘somatic-matched’ submissions.

GATK tools were the most used choice for variant callers in the ‘tumour-only' EQA at 42.6% and ‘'somatic-matched’
EQA at 32.1%.

Tumour mutational burden (TMB)

The figure below (Figure 6) presents the results of Tumour mutational burden (TMB) reported for both EQAs. Thirty
laboratories submitted forty TMB results (and increase from last year's 29 submissions by 19 laboratories). Twenty
results (20/40, 50%) were classed by laboratories as 'high' TMB, eleven (27.5%) were classed as 'low', one (2.5%)
was classed as 'intermediate’, and the remaining eight (20%) were not classified. Cut off values varied but the most
widely used appeared to be '10' for the threshold of 'high' TMB which was stated by 19 participants 19/30, 63%).
Three participants reported extremely high TMB scores (94, 1134 and 1303) however the reason for this was unclear.

It should be noted that these results have not been verified by EMQN/GenQA and are for benchmarking purposes
only.

CONFIDENTIAL. Copyright @ EMQN & GenQA

NGS (Somatic) EQA Summary Report 2024_v1 Page 11 of 20



0z 40 Z| abed LA ¥Z0Z Hoday Aewiwng vo3 (21ewos) SON \

vOus 3 NOW3 © ybuAdod JyILNIAIHNOD

pajels 10N

MO
s)jelpaLuIsu|
Toda Lch
YOI PALTIEW-aneWwos v Aue-1nouing
6Z 8T LT 09T 997 L9z 57 WGT IpT VT E¥Z BT PET 92T A2 REZ I OZ 6T BT AT 9T ST eI £ ZT IT DL 6 ® a2 0L e 2] L ¥ B [ T
| | i ] 1 ! ) 0 ! "
il i | ! | .
| | ¢ i ] “
| | i) |
| i 1 1 | ! | | | 14
| | 5
_ € & ¢ | 1l
| ‘ 89 ! . { | :
” & : i -4 az
5% €8 g ! ve [
) ) il ve Y6 6 Ll at
ot ToT i oT zo1 T
| /01 G'DT i It

L ¢

£ZT £TT - i

4
31038 GIlL

YOI Ajue-motang
B 6 8 WOl gar

r6

s 9Lt

(ule) g

005

—ang

000t
PELT 0ot

EQOET 00wt
0e

2 °q ‘e pajeubisap ‘UOISSILUGNS SUO UBY] alouw 1o Snsal G PayILqgns sjuedoiued jeieass sjuedioed Aq payiugns synsal gl -9 ainbid

WDWSEASSY ]
AV ONELLD)



“,a e
.-»,/’/ Genomics
e n Quality
\ Assessment
e Member of UK NEQAS consortium

CONFIDENTIALITY

Details of the confidentiality policies of each provider can be found:

e EMQN: https://www.emgn.org/participating-in-eqga/terms-conditions/ - In section 4.6 Performance

evaluation.
e GenQA: https://genga.org/confidentiality.php

SUBCONTRACTED ACTIVITIES

Your EQA provider does not subcontract activities such as EQA planning, evaluation of performance or the
authorization of reports. However, some activities are subcontracted, for example the preparation of materials may
be performed by suitably accredited providers.

FINAL COMMENTS

The assessment team would like to thank all participants for their hard work, prompt return of results and their co-
operation during this exercise.

In 2025, separate somatic EQAs will continue to be offered for participants that require germline samples and for
those that do not. Please make sure that you only participate in the 'tumour with germline subtraction analysis’ EQA
if your usual practices require subtraction of germline variants.

The purpose of the EQA service is to educate and facilitate the raising of standards. Thank you for participating in
this EQA and we hope you have found it a useful EQA exercise. We look forward to your participation in the 2025
EQAs.

Kind regards,

Dr Simon Patton Professor Sandi Deans
CEO Director

EMQN GenQA
REFERENCES

1. McGowan-Jordan, J,, Simons, A., Schmid, M. (2016), ISCN 2016: An International System for Human Cytogenomic Nomenclature, S.
Karger, Basel.

2, http://onlinelibrary.wiley.com/doi/10.1002/humu.22981/abstract https:/varnomen.hgvs.ora/

3 1S015189:2022(en), Medical laboratories — Requirements for quality and competence.
https://www.iso.ora/obp/ui/#iso:std:iso: 15189:ed-4:v1:end.

4.  Deans ZC, et al. Recommendations for reporting results of diagnostic genomic testing. Eur J Hum Genet. 2022 Apr 1. doi
10.1038/541431-022-01091-0. Epub ahead of print. PMID: 35361922,

AUTHORISATION/APPROVAL

This document has been authorised/approved on behalf of EMQN by: Dr Simon Patton on 30/06/2024

CEO of EMQN

CONFIDENTIAL. Copyright © EMQN & GenQA il

NGS (Somatic) EQA Summary Report 2024 _v1 Page 13 of 20



-]
@

A

~~Z emagn

APPENDIX A — PARTICIPATION

Table 3: Number of participating laboratories
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APPENDIX B - SAMPLES PROVIDED AND GENERATING PARTICIPANT CONSENSUS

DNA extracted from the same tumour sample was provided for both EQAs i.e., fresh frozen squamous cell carcinoma
of the lung. The additional germline sample for the ‘somatic-matched’ EQA was DNA extracted from normal fresh
frozen lung tissue from the same patient. A participant consensus variant set was established separately for both
EQAs.

The participant consensus required at least five submissions to target each variant position at >100X read depth with
>2/3 agreeing on the called alternative allele, Where there was less than 1/3 support for a variant call, the consensus
was taken to be the absence of a variant; where there was more than 2/3 support for a variant call, the consensus
was taken to be the presence of a variant. For positions where the agreement was between 1/3 and 2/3, the
consensus was considered to be inconclusive. Only positions within exons expanded +/- 30 bp in both directions
were considered.

e The participant consensus variant set was computed separately for SNVs and Indels.
e Any duplicate submissions were removed from the consensus.

e As there were not enough NGS submissions that used GRCh38 to create a participant consensus, these
submissions were remapped to GRCh37 to create a consensus sequence for all submissions. However, for
the variant consensus analysis report the variants were remapped back to the original genome build used
by the participant.

e For both EQAs we have NOT assessed variants common in the population (allele frequency over 1%).

The individual participant submissions were normalised by splitting multi-nucleotide variants (MNV) into SNVs and
left-aligning indels and evaluated against the participant consensus following the Global Alliance for Genomics and
Health's (GA4GH) guidelines (hitps://www.gadgh.org/).

Only variants passing filters were assessed. Variants where the variant allele fraction was below the level of
detection reported by the participant or 5% (whichever is higher) were not assessed.

Observations with generating the consensus for the ‘tumour-only’ EQA

This year, among SNV calls made by at least one-third of participants at a given position, only about 10% were
found to have strong consensus support. This represents a significant difference from the 2023 Somatic scheme,
where approximately 90% of such SNV calls achieved strong consensus.

As the same tumour sample was used for both NGS somatic EQAs it was possible to compare variant calling
across EQAs. Using data from the ‘tumour with germline subtraction analysis’ EQA a generally higher VAF (around
35%) was observed for the 2024 tumour sample compared to that used in 2023 (less than 10%) (Figure 8).

Using the NGS 'somatic-matched’ consensus data, it became evident that true somatic variants were consistently
supported by strong consensus in the ‘tumour-only’ scheme. Variants lacking strong consensus support may be
germline variants and many could be excluded by filtering out variants present at higher than 1% in gnomdAD.
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Figure 8. Variant allele fraction of the somatic-matched consensus variants 2024 (left) and 2023 (right)

2024 Somatic-Matched 2023 Somatic-Matched
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APPENDIX C — INDIVIDUAL LABORATORY FEEDBACK

Data quality and variant analysis are reported separately in the following documents: (a) Data Quality Report (PDF),
and (b) Variant Consensus Analysis Report (Excel). These reports, plus the Individual Laboratory Report (ILR)
are specific to YOUR laboratory and are designed to give feedback which you can use to help improve your
processes. The following pages provide an explanation of the content of each report, both of which can be
downloaded from your respective EQA organiser's scheme webpage.

Data Quality Report ?

The Data Quality Report contains our assessment of a range of selected quality metrics from the data submitted by
your lab for the three file types: FASTQ, BAM/CRAM and VCF. We have also provided a brief glossary describing
the applied quality metrics and an explanation about why it is important to consider them for validation and ongoing
QC of your NGS processes.

Variant Consensus Analysis Report 3

Reported variants were normalised and compared against the consensus variants computed from participant
submissions (EQA Participant consensus variant set). The number of participating laboratories agreeing with the
EQA participant consensus genotype (participant consensus ratio) is shown (Figure 9). Following GA4GH's
recommendations we have stratified the results by SNVs and Indels.

Classification:

e Agree — participant's variant that matched the participants’ consensus (True positive)

e Extra — participant’s variant which was not present in the participants’ consensus (False positive)

e Missing — participant has missed a variant present in the participants’ consensus genotype (False
negative)

e Not Assessed — participant’s variant could not be assessed against the consensus (e.g. uncertain
consensus)

2 Each laboratory's repart will be called Data quality report (NGS pilot 2024) Somatic / Data quality report (NGS pilot 2024) Somatic-Matched
3 Each laboratory's report will be called Variant consensus analysis report (NGS pilot 2024) Somatic / Variant consensus analysis report (NGS pilot 2024) Somatig_-’ L
Matched
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Figure 9: An extract from the Variant consensus analysis report. This data describes each laboratory's submitted
variants (VCF file) cross-referenced against the consensus variants that should have been detected based on each
laboratory's region of interest (BED file).
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APPENDIX D — GLOSSARY OF QUALITY METRICS TERMS

Variant call assessment

e Sensitivity

Proportion of actual positives that are correctly identified as such. Defined as Sensitivity = TP / (TP + FN), where
TP is the number of true positives and FN is the number of false negatives. Also known as recall.

e Precision

Proportion of actual positives among all reported positives. Defined as Precision = TP / (TP + FP), where TP is the
number of true positives and FP is the number of false positives.

e F-Score

Harmonic mean of sensitivity and precision. Defined as F-Score = 2 x Sensitivity x Precision / (Sensitivity +
Precision). Also known as the F1 score.

FASTQ file
e Base quality (Phred quality score)

Base quality score (Phred quality score) is a measure of the quality of the identification of the nucleotide bases
generated by automated DNA sequencing. Phred quality scores are assigned to each nucleotide base call in
automated sequencer traces and are used for assessment of sequence quality, recognition and removal of low-
quality sequence, and determination of accurate consensus sequences.

o Consideration for validation: An acceptable raw base call quality score threshold should be
established during validation. Filters should be established to eliminate base calls lower than the
established guality score. The tolerance for low base quality is higher in long-read than in short read
technologies because the sequence length and accuracy at the base level is less critical for alignment.

o Consideration for ongoing quality control: The quality of the base calling signal should be monitored
over time and among used instruments by examining the base quality across reads for each sequencing
run.

BAM file
e Uniformity (%)

The percentage of bases on target covered at 0.1 x median coverage.
e Reads on/off target (%)

The fraction of reads mapped to the target region as a function of the total amount of (mapped and unmapped)
reads. This is a raw, or minimum value for the amount of informative reads, while the read enrichment disregards
unmapped reads and provides a filtered, or maximum value for the amount of informative reads. The fraction of
reads on the target region is egual to 100 minus the fraction of off target reads.

o Consideration for validation: Following the on or off target fraction will give an idea about the target
specificity. A high off target percentage means low specificity of the run. The off target depicts the non
reliable reads and should be established during validation.

o Consideration for ongeing quality control: It is important to keep a record of the fraction of reads on
the target region because it provides confidence in the validity of results in the region of study and will
make sure that no regions have been omitted in the test.

e Error rate on target

The proportion of mismatched bases on target, )
L
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e Insertsize
Number of bases between paired-end reads.

VCEF file

e Ti/Tv ratio

This is the ratio of the number of transitions (substitutions between purines or between pyrimidines) to the number
of transversions (substitutions between a purine and a pyrimidine) in the variants called in an experiment. The
TifTv ratio is close to 2.1 for the whole human genome and closer to 2.9 in exons, and depends among other on
the GC content of the DNA fragment considered. It is therefore specific to the target area in a normal genome.
Cancer genomes show aberrant evolution and can have quite different Ti/Tv ratios.

o Consideration for validation: The ratio of transitions to transversions (Ti/Tv) should be established
separately for each target capture protocol and compared to published values.

o Consideration for ongoing quality control: The Ti/Tv ratio should be monitored with every sample to
detect a change in test performance. When the Ti/Tv ratio is lower or higher than expected, this is an
indication that the quality of base calls was low, and potentially contains errors.
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