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FIGYELMEZTETES
Ezt a tdjékoztatdt csak a kezel6orvos haszndlhatja és értelmezheti. Az orvos mérlegelheti, vagy figyelmen kiviil hagyhatja a jelentés altal nyujtott informacidkat. Az Oncompass Riport informéciét

szolgaltat a tumorok és a molekularis profil kozti 6sszefliggésekrél a tudomanyos irodalom felhasznaldsdval. Az ONCOMPASS Medicine a szakirodalom tartalméaért felelésséget nem véllal. A
feltiintetett gydgyszerek az adott tumortipusban lehetnek térzskdnyvezettek és/vagy finanszirozottak, annak viszonylatdban, hogy a riportot melyik orszagban hasznaljak.
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BETEG ADATAI

Oncompass™ ID: Primer daganat lokalizaciéja: gastric

Név: Anonymous Szovettani tipus: adenocarcinoma
Sziiletési datum: 1954 Metasztazis lokalizacidja: liver, lymph node

SZAKERTOK

Molekuldris Farmakolégus: Dr. Petak Istvan
Genetikai Tanacsado: Déri Jalia, MSc
Konzulens Orvos: Dr. Pajkos Gabor
Molekuléris Bioldgus: Vérkondi Edit, PhD
Szakértd: Dr. Szuszén Marianna

Betegut Koordinator: Molnar Katalin
molekuléris biolégus: Boldizsar Akos, PhD
Biofizikus: Lakatos Déra, PhD

PATOLOGIAI ES MOLEKULARIS DIAGNOSZTIKAI VIZSGALATOK
Mintaazonositd: XXX
Minta eredete: primer tumor

Tumorarény: 40%
Tumortipus: gyomor adenocarcinoma

Elvégzett vizsgalatok:

NGS - 591 gén

MSI - MSS

TMB - HIGH

IHC - PDL1 (Overexpresszi6: 80%)
FISH - PIK3CA (Nem amplifikalt)

Korabban elvégzett vizsgalatok:
IHC - HER2 (Normal expresszid)

KORABBI KEZELESEK
1. vonal - FOLFIRINOX
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OSSZEFOGLALAS

Elkészilt XXX (gyomor adenocarcinoma) Oncompass Riportja digitélis terdpia tervezés és célzott terdpids lehetéségek feltdrasa céljabal.
NGS-591/MSI/PD-L1 alapu molekuléris profil vizsgélat a XXX primer tumor szoveti mintdbdl késziilt 40%-os tumorardny mellett. NGS sorén a
kovetkezd eredmények szignifikdnsak:

A tumor TMB-H (5,75), PD-L1 80% pozitiv ugynakkor MSS.

A vizsgalt mintdban a szekvencia analizis (NGS) sordn kapott 1 megabézisra vonatkozé mutdciék szdma (TMB) 5,75. Az adatbazisunkban lévd
kalkuldlt TMB értékek (n=576) eloszldsa alapjdn az eseteink 89%-dban ennél alacsonyabb TMB értéket kaptunk. Pembrolizumab FDA
torzskonyvezett PD-L1 pozitiv gyomor daganatban illetve TMB-H szolid tumorban. Molekuléris profil alapjan immunterdpidra rezisztencia mutéciot
nem detektaltunk.

PIK3CA-E545K driver (AF 40%) egy ismert aktivalé mutacid, mely esetén a daganat molekuldris profiljdval pozitiv asszocidciéban emlithetéek a
PIK3CA/AKT/mTOR gétlé hatdanyagok. Az ALPELISIB és a COPANLISIB (FDA) torzskonyvezett PIK3CA gétlé hatdanyagok. Forgalomban 1évé
mTOR-gétl6 készitmény az EVEROLIMUS, a METFORMIN, SIROLIMUS és a TEMSIROLIMUS.

A szovettan alapjdn a 2. vonalban on-label elérheté ramucirumab és paclitaxel kombindcié nem kontraindikdlt metforminnal kiegészitve.
A szovettan és molekuldris profil ismeretében célzott FDA térzskonyvezett terdpids opcid: pembrolizumab plusz metformin off-label.

MOLEKULARIS CELPONT ELEMZES

MOLEKULARIS ALTERACIOK INDIREKT CELPONT GENEK

TMB-H driver (AEL: 796,72, AF/TR: NA/40%), CD274 vad tipus (AEL: 1700,55),

PDL1 protein overexpression driver (AEL: 493,34, AF/TR: NA/40%), ® MUC16-S14437F driver (AEL: 0,51);
PIK3CA-E545K driver (AEL: 251,73, AF/TR: 35.85%/40%), ® TMB-H driver (AEL: 796,72) ;

FBXW?7-E449Q VUS, driver gén (AEL: 4,90, AF/TR: 13.23%/40%), ® PDL1 protein overexpression driver (AEL: 493,34) ;
FGFR3-P795L VUS, driver gén (AEL: 3,83, AF/TR: 13.06%/40%), ® ARID1A-S558fs*65 driver (AEL: 2,43)
ARID1A-S558fs*65 VUS, driver gén (AEL: 2,43, AF/TR: 13.23%/40%),

ABL1-T653R VUS, driver gén (AEL: 2,36, AF/TR: 9.59%/40%), PD-1vad tipus (AEL: 1372,75),

KMT2C-G908C driver (AEL: 1,73, AF/TR: 8.7%/40%), ® MUC16-S14437F driver (AEL: 0,51) ;
KMT2C-G3106_K3109del VUS, driver gén (AEL: 1,72, AF/TR: 12.89% ® PDL1 protein overexpression driver (AEL: 493,34) ;
140%), ® TMB-H driver (AEL: 796,72)

MUC16-S14437F VUS, driver gén (AEL: 0,51, AF/TR: 49%/40%),

PTPRD-D778N VUS, driver gén (AEL: 0,12, AF/TR: 6.3%/40%), CTLA4 vad tipus (AEL: 803,49),

LAMA2-T821M VUS, driver gén (AEL: 0,10, AF/TR: 49.22%/40%), ® TMB-H driver (AEL: 796,72) ;

SBDS-C119S VUS, driver gén (AEL: 0,10, AF/TR: 14.61%/40%), ® MUC16-S14437F driver (AEL: 0,51)

CDC73-K524T VUS, driver gén (AEL: 0,09, AF/TR: 15.78%/40%),

SPRED1-E63* VUS, driver gén (AEL: 0,06, AF/TR: 12.99%/40%), " .

FOXP1-M188T VUS, driver gén (AEL: 0,02, AF/TR: 52.22%/40%), P o SR A 5K e  IAEL: 25173)

SLIT2-A502V driver (AEL: 0,01, AF/TR: 57.99%/40%),
BCL6-E164D ellentmondasos driver (AEL: 0,00, AF/TR: 59.31%/40%),

PAX7-R221Q ellentmondasos driver (AEL: 0,00, AF/TR: 53.49%/40%), | MTOR vad tipus (AEL: 277.97),

® FBXW7-E449Q driver (AEL: 4,90) ;

Elg/a%%ss presence ismeretlen jelentéségti varidns (AEL: 0,00, AF/TR: e PIK3CA-E545K driver (AEL: 251,73)
?ﬁgg{g/f&%}% 4 ismeretlen jelentéség( varidns (AEL: 0,00, AF/TR: AKT1 vad tipus (AEL: 258,85),

Y i : P 4 . . ® ARID1A-S558fs*65 driver (AEL: 2,43) ;
gg/.léa%r\’/i&i)el ismeretlen jelentéségl varidns (AEL: 0,00, AF/TR: e PIK3CA-E545K driver (AEL: 251.73)
NEK2-R164T ismeretlen jelentéségti varidns (AEL: 0,00, AF/TR: 3.12% 3
140%), AKT2 vad tipus (AEL: 252,83),
GRM8-A222fs*49 ismeretlen jelentéségli varidns (AEL: 0,00, AF/TR: ¢ PIK3CA-E545K driver (AEL: 251,73)
11.98%/40%), )

RBM10 loss presence ismeretlen jelentéségti varians (AEL: 0,00, AF/TR: | CTNNB1 vad tipus (AEL: 252,16),

NA/40%), ® PIK3CA-E545K driver (AEL: 251,73)
GRMB8-Y663C ismeretlen jelentéségl varidns (AEL: 0,00, AF/TR: 49.17%

/40%), AKT3 vad tipus (AEL: 252,09),
MST1IR-W1271fs*11 ismeretlen jelentéségl varidns (AEL: 0,00, AF/TR: ® PIK3CA-E545K driver (AEL: 251,73)
3.06%/40%),

CCDC178-T657A ismeretlen jelentéségl varians (AEL: 0,00, AF/TR: | FGFR3 vad tipus (AEL: 173,81),
46.98%/40%), ® FGFR3-P795L driver (AEL: 3,83)
PIK3C2B-F1029L nem driver (AEL: -0,01, AF/TR: 55.59%/40%),

PTGFR-M155I nem driver (AEL: -0,01, AF/TR: 46.61;%;/4026), NOTCH1 vad tipus (AEL: 6,04),
SDHD-H50R nem driver (AEL: -2,65, AF/TR: 48.37%/40%), * FBXW7-E449Q driver (AEL: 4,90)
SDHA-L649FS*4 nem driver (AEL: -4,99, AF/TR: 11.25%/40%),

BCL9-G302D nem driver (AEL: -5,00, AF/TR: 47.92%/40%), " .

APEX1-Q51H nem driver (AEL: -5,53, AF/TR: 47.85%/40%), B e D o ok o (AEL:173):
MAP3K4-H906P nem driver (AEL: -9,98, AF/TR: 50.19%/40%), * KMT2C-G3106_K3109del driver (AEL: 1,72)

FANCD2-F386V nem driver (AEL: -14,99, AF/TR: 11.44%/40%)
MCL1 vad tipus (AEL: 5,35),
® FBXW7-E449Q driver (AEL: 4,90)

EZH2 vad tipus (AEL: 4,92),
® ARID1A-S558fs*65 driver (AEL: 2,43)
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MOLEKULARIS CELPONT ELEMZES

PARP1 vad tipus (AEL: 3,88),
® ARID1A-S558fs*65 driver (AEL: 2,43)

YES1 vad tipus (AEL: 2,95),
® ARID1A-S558fs*65 driver (AEL: 2,43)

KDM1A vad tipus (AEL: 2,73),
® ARID1A-S558fs*65 driver (AEL: 2,43)

STAT3 vad tipus (AEL: 0,99)
® PTPRD-D778N driver (AEL: 0,12)
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DAGANAT | ARIS PROFILJAVAL POZITiV KAPCSOLATBAN DAGANAT  MOLEKULARI PROFILJAVAL  NEGATIV
ALLO HATOA KAPCSOLATBAN ALLO HATOANYAGOK

FORGALOMBAN LEVO
9 listazott hatéanyag (6sszesen 88)

PEMBROLIZUMAB (esophagus - squamous cell carcinoma [FDAJ;
rectum - barmely szovettan [FDA+EMA]; skin - squamous cell
carcinoma [FDA]; gastroesophageal junction - adenocarcinoma [FDA];
gastric - adenocarcinoma [FDA]; barmely tumor - urothelial carcinoma
[FDA+EMA]; barmely tumor - malignant melanoma [FDA+EMA]; lung -
adenocarcinoma [FDA+EMA]; endometrium - barmely szovettan [FDA];
skin - Merkel cell carcinoma (MCC) [FDA]; barmely tumor - renal cell
carcinoma [FDA+EMA]; cervix - bdrmely szovettan [FDA]; colon -
barmely szovettan [FDA+EMA]; head-neck - squamous cell carcinoma
[FDA+EMA]; breast - barmely szdvettan [FDA]; lung - non-small cell
carcinoma [FDA+EMA]; barmely tumor - mediastinal B-cell lymphoma
[FDA]; barmely tumor - endometrioid carcinoma [FDA]; liver -
hepatocellular carcinoma [FDA]; barmely tumor - Hodgkin lymphoma
[FDA+EMA]) (AEL: 10775,40)

® PD-L1 protein overexpression driver (AEL: 493,34) ;

® PD-L1vad tipus target (AEL: 1700,55) ;

® TMB-H driver (AEL: 796,72) ;

® PD-1vad tipus target (AEL: 1372,75)

ATEZOLIZUMAB (liver - hepatocellular carcinoma [FDA+EMA]; barmely
tumor - urothelial carcinoma [FDA+EMA]; breast - barmely szdvettan
[FDA+EMA]; lung - non-small cell carcinoma [FDA+EMA]; barmely
tumor - malignant melanoma [FDA]; lung - small cell carcinoma
[FDA+EMA)) (AEL: 3616,77)

® PD-L1 protein overexpression driver (AEL: 493,34) ;

® PD-L1vad tipus target (AEL: 1700,55)

AVELUMARB (ureter - barmely szovettan [FDA+EMA]; skin - Merkel cell
carcinoma (MCC) [FDA+EMA]; bladder - urothelial carcinoma
[FDA+EMAY]; bladder - barmely szovettan [FDA+EMA]; kidney - renal
cell carcinoma [FDA+EMA]) (AEL: 3240,29)

® PD-L1 protein overexpression driver (AEL: 493,34) ;

® TMB-H driver (AEL: 796,72) ;

® PD-L1vad tipus target (AEL: 1700,55)

DURVALUMAB (lung - non-small cell carcinoma [FDA+EMA]; lung -
small cell carcinoma [FDA+EMA]; barmely tumor - urothelial carcinoma
[FDA]) (AEL: 2327,42)

® PD-L1 protein overexpression driver (AEL: 493,34) ;

® PD-L1vad tipus target (AEL: 1700,55)

NIVOLUMAB (esophagus - squamous cell carcinoma [FDA+EMA];
bdrmely tumor - urothelial carcinoma [FDA+EMA]; lung - non-small cell
carcinoma [FDA+EMA]; bone marrow - Hodgkin lymphoma [FDA+EMA];
head-neck - squamous cell carcinoma [FDA+EMA]; barmely tumor -
malignant melanoma [FDA+EMA]; colon - barmely szdvettan [FDA];
liver - hepatocellular carcinoma [FDA]; kidney - renal cell carcinoma
[FDA+EMA]; pleura - mesothelioma [FDA]; rectum - barmely szévettan
[FDA)) (AEL: 2309,57)

® PD-1vad tipus target (AEL: 1372,75) ;

® PD-L1 protein overexpression driver (AEL: 493,34)

DOSTARLIMAB (endometrium - barmely szévettan [EMA]; barmely
tumor - endometrioid carcinoma [EMA]) (AEL: 1372,95)
® PD-1vad tipus target (AEL: 1372,75)

CEMIPLIMAB (skin - basal cell carcinoma [FDA]; lung -
adenocarcinoma [FDA]; skin - squamous cell carcinoma [FDA+EMA];
lung - squamous cell carcinoma [FDA]) (AEL: 1372,85)

® PD-1vad tipus target (AEL: 1372,75)

IPILIMUMARB (liver - hepatocellular carcinoma [FDAJ; rectum - barmely
szbvettan [FDA]; pleura - mesothelioma [FDA]; skin - malignant
melanoma [FDA+EMA]; colon - barmely szévettan [FDAJ; lung -
adenocarcinoma [FDA+EMA]; kidney - renal cell carcinoma
[FDA+EMA]) (AEL: 809,34)

® CTLA4 vad tipus target (AEL: 803,49)

ALPELISIB (breast - barmely szévettan [FDA+EMA]) (AEL: 736,69)
® PIK3CA-E545K driver (AEL: 251,73) ;
® PIK3CA vad tipus target (AEL: 475,28)

FORGALOMBAN LEVO
10 listazott hatéanyag (6sszesen 35)

CETUXIMAB (rectum - barmely szévettan [FDA+EMA]; head-neck -
squamous cell carcinoma [FDA+EMA]; colon - barmely szovettan
[FDA+EMA)) (AEL: -667,94)

PIK3CA-E545K driver (AEL: -251,73) ;

® FGFR3-P795L driver (AEL: -3,83) ;

® FBXW7-E449Q driver (AEL: -4,90) ;

® EGFR vad tipus target (AEL: -297,76)

PANITUMUMAB (rectum - barmely szévettan [FDA+EMA]; colon -
barmely szévettan [FDA+EMAY)) (AEL: -635,05)

® FBXW7-E449Q driver (AEL: -4,90) ;

® EGFR vad tipus target (AEL: -297,76) ;

® PIK3CA-E545K driver (AEL: -251,73)

LAPATINIB (breast - bdrmely szévettan [FDA+EMAY)) (AEL: -574,12)
® ERBB2 vad tipus target (AEL: -256,09) ;
® PIK3CA-E545K driver (AEL: -251,73) ;
® AKT1vad tipus target (AEL: 258,85) ;
® EGFR vad tipus target (AEL: -297,76)

NERATINIB (breast - barmely szovettan [FDA+EMA]) (AEL: -553,84)
® EGFR vad tipus target (AEL: -297,76) ;
® ERBB2 vad tipus target (AEL: -256,09)

AFATINIB (lung - squamous cell carcinoma [FDA+EMA]; lung - non-
small cell carcinoma [FDA+EMA]; lung - adenocarcinoma [FDA+EMAY])
(AEL: -553,56)

® ERBB2 vad tipus target (AEL: -256,09) ;

® EGFR vad tipus target (AEL: -297,76)

ERLOTINIB (lung - squamous cell carcinoma [FDA+EMA]; lung - non-
small cell carcinoma [FDA+EMA]; lung - adenocarcinoma [FDA+EMA];
pancreas - barmely szévettan [FDA+EMA)) (AEL: -545,43)

® PIK3CA-E545K driver (AEL: -251,73) ;

® EGFR vad tipus target (AEL: -297,76)

TRASTUZUMAB (breast - barmely szdvettan [FDA+EMA]; gastric -
adenocarcinoma [FDA+EMA]; gastroesophageal junction -
adenocarcinoma [FDA+EMA]) (AEL: -517,95)

® PIK3CA-E545K driver (AEL: -251,73) ;

® ERBB2 vad tipus target (AEL: -256,09)

GEFITINIB (lung - non-small cell carcinoma [FDA+EMA]; lung -
adenocarcinoma [FDA+EMA]; lung - squamous cell carcinoma
[FDA+EMA]) (AEL: -305,44)

® FBXW7-E449Q driver (AEL: -4,90) ;

® EGFR vad tipus target (AEL: -297,76)

OSIMERTINIB (lung - non-small cell carcinoma [FDA+EMA]; lung -
adenocarcinoma [FDA+EMA]; lung - squamous cell carcinoma
[FDA+EMA]) (AEL: -297,76)

® EGFR vad tipus target (AEL: -297,76)

DACOMITINIB (lung - non-small cell carcinoma [FDA+EMA]; lung -
squamous cell carcinoma [FDA+EMA];, lung - adenocarcinoma
[FDA+EMA)) (AEL: -297,68)

® EGFR vad tipus target (AEL: -297,76)
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ALLO HATOANYAGOK

KLINIKAI FEJLESZTES ALATT
10 listazott hatoanyag (6sszesen 143)

TORIPALIMAB (AEL: 2006,08)

® PD-1vad tipus target (AEL: 1372,75) ;
SINTILIMAB (AEL: 1906,08)

® PD-1vad tipus target (AEL: 1372,75)

CS1001 (AEL: 1700,81)
® PD-L1vad tipus target (AEL: 1700,55)

BINTRAFUSP ALFA (AEL: 1700,55)
® PD-L1vad tipus target (AEL: 1700,55)

PACMILIMAB (AEL: 1700,55)
® PD-L1vad tipus target (AEL: 1700,55)

MDX-1105 (AEL: 1700,55)
® PD-L1vad tipus target (AEL: 1700,55)

camrelizumab (AEL: 1373,65)
® PD-1vad tipus target (AEL: 1372,75)

TISLELIZUMAB (AEL: 1373,23)
® PD-1vad tipus target (AEL: 1372,75)

GEPTANOLIMAB (AEL: 1372,95)
® PD-1vad tipus target (AEL: 1372,75)

ABBV-181 (AEL: 1372,75)
® PD-1vad tipus target (AEL: 1372,75)

® PD-L1 protein overexpression driver (AEL: 493,34)

® PD-L1 protein overexpression driver (AEL: 493,34) ;

DAGANAT MOLEKULARIS PROFILJAVAL POZITIV KAPCSOLATBAN DAGANAT MOLEKULARIS PROFILJAVAL

KAPCSOLATBAN ALLO HATOANYAGOK

KLINIKAI FEJLESZTES ALATT
10 listazott hatéanyag (6sszesen 68)

ALLITINIB (AEL: -553,84)
® EGFR vad tipus target (AEL: -297,76) ;
® ERBB2 vad tipus target (AEL: -256,09)

AV-412 (AEL: -553,84)
® EGFR vad tipus target (AEL: -297,76) ;
® ERBB2 vad tipus target (AEL: -256,09)

CUDC-101 (AEL: -553,84)
® ERBB2 vad tipus target (AEL: -256,09) ;
® EGFR vad tipus target (AEL: -297,76)

PELITINIB (AEL: -553,84)
® EGFR vad tipus target (AEL: -297,76) ;
® ERBB2 vad tipus target (AEL: -256,09)

TAK-285 (AEL: -553,84)
® EGFR vad tipus target (AEL: -297,76) ;
® ERBB2 vad tipus target (AEL: -256,09)

EPERTINIB (AEL: -553,84)
® EGFR vad tipus target (AEL: -297,76) ;
® ERBB2 vad tipus target (AEL: -256,09)

JNJ-26483327 (AEL: -553,84)
® EGFR vad tipus target (AEL: -297,76) ;
® ERBB2 vad tipus target (AEL: -256,09)

AEE788 (AEL: -297,76)
® EGFR vad tipus target (AEL: -297,76)

SAPITINIB (AEL: -297,76)
® EGFR vad tipus target (AEL: -297,76)

MEHD7945A (AEL: -297,76)
® EGFR vad tipus target (AEL: -297,76)

A hatbéanyagok mellett megjelené pontszamok a hatdanyagokra vonatkoz6 aggregalt evidencia-szintet (AEL, aggregated evidence level) jelzik. Az AEL a tumor tipusokat, molekuldris varidnsokat,
célpontokat és hatdéanyagokat 6sszekapcsold evidencidk szamat, tudomanyos hatasat és klinikai relevancidjat reprezentalja. Az egyes evidencia relaciék pontszamait az alapjan normalizaljuk és
sllyozzuk, hogy az egyes Osszefliggésekben leirt jellemzék milyen mértékben hasonlitanak a vizsgélt beteg paramétereihez. A hatéanyagok pontszamait a relevéns, hatéanyagokat, tumor
tipusokat, drivereket és célpontokat 6sszekapcsold relacidk (és azok AEL-jeinek) 6sszegzésével szamitjuk. A hatéanyagokat AEL szerinti csokkend sorrendben listdzzuk.

( Roviditések: AEL - aggregdlt evidencia-szint, AF - allél frekvencia, TR: tumor arany )
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KLINIKAI VIZSGALATOK

Keresési Kritériumok

ALLAPOT: Not yet recruiting,Active recruiting

AZONOSITO LEiRAS

A klinikai vizsgalatok listdjat a Realtime Oncology Molecular Treatment Calculator segitségével éllitottuk eld. A klinikai vizsgélatok esetében a szliréshez a beteg klinikai és molekuldris profiljaban
szereplé paramétereket vetettiik 0ssze a rendszerben taldlhaté klinikai vizsgalatok bevélogatési és kizérasi feltételeivel. A manudlisan bedllitott keresési feltételek nem feltétlendl tartalmaznak
minden szUrési kritériumot. Az Oncompass Medicine a rendszerben szerepld klinikai vizsgalatokért és az adatok helyességéért nem vdllal feleldsséget, és nem garantalja a beteg bekerlilését a
listan szerepld klinikai vizsgalatokba.

RESZLETES MOLEKULARIS PROFIL

GENETIKAI VARIANSOK

ABL1-T653R, APEX1-Q51H, ARID1A-S558FS*65, BAZ2B-G2005FS*4, BCL6-E164D, BCL9-G302D, CCDC178-T657A, CDC73-K524T, CYLD-
R315DEL, FANCD2-F386V, FBXW7-E449Q, FGFR3-P795L, FOXP1-M188T, GRM8-A222FS*49, GRM8-Y663C, KMT2C-G3106_K3109DEL, KMT2C-
G908C, LAMA2-T821M, MAP3K4-H906P, MST1R-W1271FS*11, MUC16-S14437F, NEK2-R164T, PAX7-R221Q, PIK3C2B-F1029L, PIK3CA-E545K,
PTGFR-M155I, PTPRD-D778N, SBDS-C119S, SDHA-L649FS*4, SDHD-H50R, SLIT2-A502V, SPRED1-E63*

VAD TiPUSU GENEK

ABCB1, ABCC2, ABL2, ABRAXAS1, ACVRI1B, ACVRL1, ADGRB3, AGTRAP, AIP, AKAP9, AKT1, AKT2, AKT3, ALK, AMER1, AMPH, APC, AR, ARAF,
ARFRP1, ARID1B, ARID2, ASXL1, ATM, ATP11B, ATP4A, ATP6VOD2, ATR, ATRX, AURKA, AURKB, AXIN1, AXIN2, AXL, B2M, BAP1, BARD1, BAX,

BCL2, BCL2L1, BCL2L2, BCOR, BCORL1, BCR, BIM, BIRC2, BIRC3, BLM, BMPR1A, BRAF, BRCA1, BRCA2, BRD4, BRIP1, BTG1, BTK, BUB1B, CARD11,
CASP8, CASR, CBFB, CBL, CBLB, CBLC, CCDC6, CCND1, CCND2, CCND3, CCNE1, CD74, CD79A, CD79B, CDA, CDC27, CDH1, CDK12, CDK4,

CDK®6, CDK8, CDKN1A, CDKN1B, CDKN1C, CDKN2A, CDKN2B, CDKN2C, CEBPA, CEP57, CHD1, CHD2, CHD4, CHD7, CHEK1, CHEK2, CHIC2,

CIC, CIT, CREBBP, CRKL, CRLF2, CSFIR, CSMD3, CSNK2A1, CTCF, CTNNA1, CTNNB1, CUBN, CUL3, CYP19A1, CYP2A6, CYP2B6, CYP2C19,

CYP2C9, CYP2D6, DAXX, DCC, DCUN1D1, DDB2, DDR1, DDR2, DDX11, DDX3X, DICER1, DIS3L2, DMD, DNMT3A, DOTIL, DPH3, DPYD, DSE,

ECT2L, EED, EGFR, ELMO1, EML4, EMSY, EP300, EPCAM, EPHA2, EPHA3, EPHA5, EPHA7, EPHB1, ERBB2, ERBB3, ERBB4, ERCC1, ERCC2,

ERCC3, ERCC4, ERCC5, ERG, ERRFI1, ESR1, ESR2, ESRP1, ETV6, EXOC2, EXT1, EXT2, EZH2, EZR, FANCA, FANCB, FANCC, FANCE, FANCF,

FANCG, FANCI, FANCL, FANCM, FAS, FAT1, FAT3, FBXO1, FBXO32, FGF10, FGF14, FGF19, FGF23, FGF3, FGF4, FGF5, FGF6, FGF9, FGFR1,

FGFR2, FGFR4, FH, FLCN, FLT1, FLT3, FLT4, FN1, FOXA1, FOXL2, FOXO1, FRS2, FSTL5, FUBP1, FZD3, G6PD, GABRAG6, GALNT17, GAS6, GATA1,
GATA2, GATA3, GATA4, GATAG, GEN1, GID4, GLI1, GNA11, GNA13, GNAI2, GNAQ, GNAS, GNAT2, GOPC, GPC3, GPR78, GREM1, GRIN2A, GRM3,
GSK3B, GSTP1, GXYLT1, H3-3A, H3C2, HGF, HNF1A, HOXB13, HRAS, HSD3B1, HSP90OAA1, HSPH1, IDH1, IDH2, IFITM1, IFITM3, IGFIR, IGF2, IGF2R,
IGSF10, IKBKE, IKZF1, IKZF4, IL2RA, IL2RB, IL2RG, IL6, IL6ST, IL7R, INHBA, INPP4B, IRAK4, IRF2, IRF4, IRS2, ITCH, JAK1, JAK2, JAK3, JUN, KAT6A,
KDM4B, KDM5A, KDM5C, KDM6A, KDR, KEAP1, KEL, KIAA1549, KIF5B, KIT, KLF6, KLHL6, KMT2A, KMT2D, KNSTRN, KRAS, KREMEN1, LCK,

LMO1, LPAR2, LRP1B, LRRK2, LTK, LYN, LZTR1, MAGI2, MAGI3, MAGOH, MAP2K1, MAP2K2, MAP2K4, MAP3K1, MAP4K3, MAP7, MAPK1, MAPK3,
MASIL, MAX, MCL1, MDM2, MDM4, MED12, MED13, MEF2B, MEN1, MET, MIER3, MITF, MLH1, MLLT3, MPL, MRE11, MSH2, MSH3, MSH6, MTOR,

MUTYH, MYC, MYCL1, MYCN, MYD88, MYO18A, MYO1B, NBN, NCOA2, NCOR1, NF1, NF2, NFE2L2, NFKBIA, NIPA2, NKX2-1, NKX2-8, NKX3-1,

NOTCH1, NOTCH2, NOTCH3, NPM1, NRAS, NRCAM, NRG1, NRP2, NSD1, NT5C2, NTRK1, NTRK2, NTRK3, NUP93, OR5L1, OTOP1, PAK3, PALB2,

PAX3, PAX5, PBRM1, PCBP1, PCGF2, PD-L1, PDGFRA, PDGFRB, PDK1, PDL2, PDZRN3, PHF6, PHOX2B, PIK3CB, PIK3CD, PIK3CG, PIK3R1,

PIK3R2, PLCG2, PLEKHS1, PMS1, PMS2, PNP, POLD1, POLE, POT1, PPARG, PPMIL, PPP2R1A, PPP2R2A, PRDM1, PREX2, PRF1, PRKAR1A, PRKCI,

PRKDC, PRKN, PRPF40B, PRSS8, PSMB1, PSMB2, PSMB5, PSMD1, PSMD2, PTCH1, PTEN, PTPN11, PTPN12, QKI, RAC1, RAC2, RAD21, RAD50,

RAD51, RAD51B, RAD51C, RAD51D, RAD54L, RAF1, RANBP2, RARA, RARB, RARG, RB1, RBM10, RECQL4, RECQL5, RET, RHBDF2, RHEB, RHOA,

RICTOR, RIT1, RNF43, ROS1, RPS6KB1, RPTOR, RUNX1, RUNXI1T1, RXRA, RXRB, RXRG, S1PR2, SAMDOL, SCN11A, SDC4, SDHAF2, SDHB, SDHC,

SEC16A, SEPT9, SETBP1, SETD2, SF1, SF3A1, SF3B1, SH2B3, SHH, SHOC2, SLC22A1, SLC22A2, SLC31A1, SLC34A2, SLC45A3, SLC7AS8, SLCOA9,
SLCO1B1, SLX4, SMAD2, SMAD3, SMAD4, SMARCA4, SMARCB1, SMARCE1, SMC1A, SMC3, SMO, SNCAIP, SOCS1, SOS1, SOX10, SOX2, SOX9,

SPEG, SPEN, SPOP, SPTA1, SRC, SRSF2, SSTR1, STAG2, STAT3, STAT4, STK11, SUFU, SUZ12, SYK, SYNE3, TACC3, TAF1, TAS2R38, TBX20,

TBX3, TCERG1, TCF7L2, TENTS5C, TERC, TERT, TET2, TFG, TGFBR2, THSD7B, TIAF1, TMEM127, TMPRSS2, TNFAIP3, TNFRSF14, TOP1, TOP2A,

TP53, TP53BP1, TP63, TPM3, TPM4, TPMT, TRAF5, TRIO, TRRAP, TSC1, TSC2, TSHR, TYK2, U2AF1, U2AF2, UBR3, UGT1A1, USP16, USP25, VCL,
VEGFA, VHL, WDCP, WEET1, WISP3, WNK2, WRN, WT1, WWP1, XPA, XPC, XPO1, XRCC2, YAP1, YES1, ZBED4, ZBTB2, ZFHX3, ZIC3, ZMYM3, ZNF2,
ZNF217, ZNF226, ZNF473, ZNF595, ZNF703, ZRSR2

FISH/CNA/IHC POZITIV GENEK FISH/CNA/IHC NEGATIV GENEK
BCOR LOSS PRESENCE, PD-L1 PROTEIN OVEREXPRESSION, RBM10 [ ABL1 TRANSLOCATION ABSENCE, ALK TRANSLOCATION ABSENCE,
LOSS PRESENCE BCR TRANSLOCATION ABSENCE, BRAF TRANSLOCATION ABSENCE,

BRD4 TRANSLOCATION ABSENCE, CD74 TRANSLOCATION
ABSENCE, EGFR TRANSLOCATION ABSENCE, ERBB2 PROTEIN
NORMAL, FGFR1 TRANSLOCATION ABSENCE, FGFR2
TRANSLOCATION ABSENCE, FGFR3 TRANSLOCATION ABSENCE,
KIF5B TRANSLOCATION ABSENCE, MET TRANSLOCATION ABSENCE,
NRG1 TRANSLOCATION ABSENCE, NTRK1 TRANSLOCATION
ABSENCE, NTRK2 TRANSLOCATION ABSENCE, NTRK3
TRANSLOCATION ABSENCE, RAF1 TRANSLOCATION ABSENCE, RARA
TRANSLOCATION ABSENCE, RET TRANSLOCATION ABSENCE, ROS1
TRANSLOCATION ABSENCE, TACC1 TRANSLOCATION ABSENCE,
TACC3 TRANSLOCATION ABSENCE

MOLEKULARIS BIOLOGIAI INTERPRETACIO
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MOLEKULARIS ALTERACIOK INDIREKT CELPONT GENEK

TMB-H driver (AEL: 796,72, AF/TR: NA/40%), CD274 vad tipus (AEL: 1700,55),

PDL1 protein overexpression driver (AEL: 493,34, AF/TR: NA/40%), ® MUC16-S14437F driver (AEL: 0,51) ;
PIK3CA-E545K driver (AEL: 251,73, AF/TR: 35.85%/40%), ® TMB-H driver (AEL: 796,72) ;

FBXW7-E449Q VUS, driver gén (AEL: 4,90, AF/TR: 13.23%/40%), ® PDL1 protein overexpression driver (AEL: 493,34) ;
FGFR3-P795L VUS, driver gén (AEL: 3,83, AF/TR: 13.06%/40%), ® ARID1A-S558fs*65 driver (AEL: 2,43)
ARID1A-S558fs*65 VUS, driver gén (AEL: 2,43, AF/TR: 13.23%/40%),

ABL1-T653R VUS, driver gén (AEL: 2,36, AF/TR: 9.59%/40%), PD-1vad tipus (AEL: 1372,75),

KMT2C-G908C driver (AEL: 1,73, AF/TR: 8.7%/40%), ® MUC16-S14437F driver (AEL: 0,51) ;
KMT2C-G3106_K3109del VUS, driver gén (AEL: 1,72, AF/TR: 12.89% ® PDL1 protein overexpression driver (AEL: 493,34) ;
140%), ® TMB-H driver (AEL: 796,72)

MUC16-S14437F VUS, driver gén (AEL: 0,51, AF/TR: 49%/40%),

PTPRD-D778N VUS, driver gén (AEL: 0,12, AF/TR: 6.3%/40%), CTLAA4 vad tipus (AEL: 803,49),

LAMA2-T821M VUS, driver gén (AEL: 0,10, AF/TR: 49.22%/40%), ® TMB-H driver (AEL: 796,72) ;

SBDS-C119S VUS, driver gén (AEL: 0,10, AF/TR: 14.61%/40%), ® MUCI16-S14437F driver (AEL: 0,51)

CDC73-K524T VUS, driver gén (AEL: 0,09, AF/TR: 15.78%/40%),

SPRED1-E63* VUS, driver gén (AEL: 0,06, AF/TR: 12.99%/40%), I .

FOXP1-MI88T VUS, driver gén (AEL: 0,02, AF/TR: 52.22%/40%), P KA e 5K Srvar EL: 25173)

SLIT2-A502V driver (AEL: 0,01, AF/TR: 57.99%/40%),

BCL6-E164D ellentmondasos driver (AEL: 0,00, AF/TR: 59.31%/40%),
PAX7-R221Q ellentmonddsos driver (AEL: 0,00, AF/TR: 53.49%/40%),
BCOR loss presence ismeretlen jelentéségti varidns (AEL: 0,00, AF/TR:

MTOR vad tipus (AEL: 277,97),
* FBXW7-E449Q driver (AEL: 4,90) ;
* PIK3CA-E545K driver (AEL: 251,73)

NA/40%),
??59202/4602%0% 4 ismeretlen jelentéség( varidns (AEL: 0,00, AF/TR: AKT1vad tipus (AEL: 258,85),

D i ; £ e &l (4 . . ® ARID1A-S558fs*65 driver (AEL: 2,43) ;
g;gatgigj)el ismeretlen jelentéségl varidns (AEL: 0,00, AF/TR: e PIK3CA-E545K driver (AEL: 251.73)
NEK2-R164T ismeretlen jelentéségl varians (AEL: 0,00, AF/TR: 3.12% .

140%), AKT2 vad tipus (AEL: 252,?_33),
GRM8-A222fs*49 ismeretlen jelentéségl varians (AEL: 0,00, AF/TR: ¢ PIK3CA-E545K driver (AEL: 251,73)
11.98%/40%), ;

RBM10 loss presence ismeretlen jelentéségti varians (AEL: 0,00, AF/TR: | CTNNB1 vad tipus (AEL: 252,16),

NA/40%), ® PIK3CA-E545K driver (AEL: 251,73)
GRM8-Y663C ismeretlen jelentéségli varidns (AEL: 0,00, AF/TR: 49.17%

/40%), AKT3 vad tipus (AEL: 252,09),
MSTIR-W1271fs*11 ismeretlen jelentéségl varidns (AEL: 0,00, AF/TR: ® PIK3CA-E545K driver (AEL: 251,73)
3.06%/40%),

CCDC178-T657A ismeretlen jelentéségl varians (AEL: 0,00, AF/TR: | FGFR3 vad tipus (AEL: 173,81),
46.98%/40%), ® FGFR3-P795L driver (AEL: 3,83)
PIK3C2B-F1029L nem driver (AEL: -0,01, AF/TR: 55.59%/40%),

PTGFR-M155I nem driver (AEL: -0,01, AF/TR: 46.61%/40%), NOTCH1 vad tipus (AEL: 6,04),
SDHD-H50R nem driver (AEL: -2,65, AF/TR: 48.37%/40%), * FBXW?7-E449Q driver (AEL: 4,90)
SDHA-L649FS*4 nem driver (AEL: -4,99, AF/TR: 11.25%/40%),

BCL9-G302D nem driver (AEL: -5,00, AF/TR: 47.92%/40%), BRD4 vad ti AEL: 5.59

APEX1-Q51H nem driver (AEL: -5,53, AF/TR: 47.85%/40%), L CO08E aiver (AEL: 173)
MAP3K4-H906P nem driver (AEL: -9,98, AF/TR: 50.19%/40%), * KMT2C-G3106_K3109del driver (AEL: 1,72)

FANCD2-F386V nem driver (AEL: -14,99, AF/TR: 11.44%/40%)
MCL1 vad tipus (AEL: 5,35),
® FBXW7-E449Q driver (AEL: 4,90)

EZH2 vad tipus (AEL: 4,92),
* ARID1A-S558fs*65 driver (AEL: 2,43)

PARP1 vad tipus (AEL: 3,88),
* ARID1A-S558fs*65 driver (AEL: 2,43)

YES1 vad tipus (AEL: 2,95),
* ARID1A-S558fs*65 driver (AEL: 2,43)

KDM1A vad tipus (AEL: 2,73),
® ARID1A-S558fs*65 driver (AEL: 2,43)

STAT3 vad tipus (AEL: 0,99)
* PTPRD-D778N driver (AEL: 0,12)

MOLEKULARIS BIOLOGIAI INTERPRETACIO

A tumor mutational burden (TMB) vizsgalat eredménye (magas TMB)

A vizsgélt mintdban a szekvencia analizis (NGS) sorén kapott 1 megabdzisra vonatkozd mutécidk szdma (TMB) 5,75. Az adatbazisunkban 1évé
kalkulalt TMB értékek (n=576) eloszlasa alapjan az eseteink 89%-aban ennél alacsonyabb TMB értéket kaptunk.

A TMB érték klinikai interpretécidja egyelére nem egyértelm(, az eredmény téjékoztatd jelleg(.

A magas TMB érték pozitiv asszociacioban all a PD-1 és PD-L1 inhibitorokra adott valasszal kiilénb6zé tumortipusokban.
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Goodman és munkatdrsai 151 olyan beteg adatait elemezték, akik immunterdpids kezelésben részesiiltek, és ismert volt esetiikben a TMB érték.
Kilonb6z6 — 6sszesen 21 féle — tumortipus szerepelt a vizsgélatban. A magas TMB értéket minimum 20 mutédcié/megabézis-ként definialtak. A
magas TMB értékkel rendelkezé betegcsoport vélaszadési ardnya immunterapiara 58% volt, mig alacsony vagy kozepes TMB érték esetén 20%.
A PD-1/PD-L1 gé&tl6 terdpidban részesiilé betegek kozott is korreldcid volt megdfigyelheté a TMB érték és a kezelés kedvezé kimenetele kozétt (1).
Hasonlé terapias elényt tapasztaltak a magas TMB érték( csoportban az alacsony/kézepes TMB érték(ih6z képest PD-1/PD-L1 gétlé kezelés

hatdséra, mikroszatellita stabil (MSS) beteg (n=60, 14 kiilénb6z4 hisztoldégia) mintainak analizise sorédn. A median progressziémentes tulélés 26,8
és 4,3 hénapnak bizonyult (2).

Egy masik tanulményban 1662 immunterdpidval kezelt beteg adatait elemezték. Magas TMB értéknek tekintették minden szdvettani tipusban a
TMB értékek legmagasabb 20%-at. A magas TMB betegcsoportban szignifikdnsan hosszabb volt a tdlélés. Kiilonbozd kiiszobértékekkel

szdmolva azt allapitottdk meg, hogy minél magasabb a TMB érték, annél nagyobb tilélési elényt élveznek az immunterépiét kapo betegek (3).

Forgalomban Iévé PD-1 vagy PD-L1 gétlé hatéanyagok a NIVOLUMAB, PEMBROLIZUMAB, AVELUMAB, ATEZOLIZUMAB, DURVALUMAB és
CEMIPLIMAB.

A PEMBROLIZUMAB az FDA &ltal torzskonyvezett magas TMB értékd, elérehaladott vagy metasztatikus, szolid tumorral rendelkezd, felnétt és
gyermek betegek szdmdra.

A torzskonyv alapjaul a KEYNOTE-158 fazis Il klinikai vizsgalat (NCT02628067) elére tervezett retrospektiv analizise szolgalt. A vizsgalat
eredményei alapjan a magas TMB statusz (a vizsgdlatban 10 mutacié/mb-nek definidltédk) kedvezébb kimenetellel volt asszocialt pembrolizumab
monoterépia esetén elézetesen kezelt elérehaladott szolid daganatos betegek kérében (n=790, 10-féle tumor tipus). Az objektiv valaszadasi rata
29%-nak (30/102) bizonyult magas TMB stdtusz esetén, 28%-nak (23/81) magas TMB esetén a magas vagy ismeretlen MSI statuszu betegek
eredményeit kizdrva és 6%-nak (43/688) az alacsony TMB értékl csoportban. Az adatok kiértékelésekor, 37,1 hénapos medidn kovetési idd
mellett, a mediadn vélaszadési id6 nem kerllt elérésre a magas TMB értékl csoportban, mig az alacsony TMB st&tuszu kohort esetén 33,1 hénap
volt (4).

Referenciak:

(1) Goodman AM et al., Tumor Mutational Burden as an Independent Predictor of Response to Immunotherapy in Diverse Cancers. Mol Cancer
Ther. 2017 Nov;16(11):2598-2608. Epub 2017 Aug 23. PMID: 28835386

(2) Goodman AM et al., Microsatellite-Stable Tumors with High Mutational Burden Benefit from Immunotherapy. Cancer Immunol Res. 2019 Oct;7
(10):1570-1573. Epub 2019 Aug 12. PMID: 31405947

(3) Samstein RM, et al. Tumor mutational load predicts survival after immunotherapy across multiple cancer types. Nat Genet. 2019 Feb;51(2):202-
206. Epub 2019 Jan 14. PMID: 30643254

(4) Marabelle A et al. Association of tumour mutational burden with outcomes in patients with advanced solid tumours treated with
pembrolizumab: prospective biomarker analysis of the multicohort, open-label, phase 2 KEYNOTE-158 study. Lancet Oncol. 2020 Sep 10:51470-
2045(20)30445-9. Epub ahead of print. PMID: 32919526

PD-L1 overexpresszio
A metszeten PD-L122 C3 pharmDX antitesttel immunhisztokémiai reakciét végeztiink. A daganatsejtek 80%-a pozitiv.

PD-L1 overexpresszi6 - targetek

A PD-L1 overexpresszié tobb tumortipusban 0sszefliggést mutat a PD-1 és PD-L1 gétlé immunterdpidk hatékonysagdaval (1, 2).

Forgalomban Iévé PD-1 vagy PD-L1 géatlé hatéanyagok a NIVOLUMAB, PEMBROLIZUMAB, AVELUMAB, DURVALUMAB, ATEZOLIZUMAB és a
CEMIPLIMAB.

Referenciak:

(1) Patel SP, Kurzrock R. PD-L1 Expression as a Predictive Biomarker in Cancer Immunotherapy. Mol Cancer Ther. 2015 Apr;14(4):847-56. doi:
10.1158/1535-7163.MCT-14-0983. Epub 2015 Feb 18. Review. PubMed PMID: 25695955.

(2) Herbst RS et al., Predictive correlates of response to the anti-PD-L1 antibody MPDL3280A in cancer patients. Nature. 2014 Nov 27;515(7528):
563-7. doi: 10.1038/nature14011. PubMed PMID: 25428504

Immunterapidk gyomordaganatban és gastroesophageilis junctio (GEJ) carcinomaban

A PD-L1 expresszié hidnya jobb progndzissal mutat osszefliggést gyomorrékban (1).

Egy fazis | vizsgélat eredménye szerint a PD-L1 expresszié szintje 6sszefliggést mutatott a pembrolizumab (PD-1 gétlé) kezelésre adott
vélaszaddssal. A vizsgdlatban csak PD-L1 pozitiv betegek vehettek részt (2). PD-L1 pozitiv gyomor- és GEJ tumoros betegek szédméra
torzskonyvezte az FDA a PEMBROLIZUMAB PD-1 gatlé hatéanyagot. Egy fazis Il vizsgélat eredménye szerint elézetesen kezelt PD-L1 pozitiv
gyomor és GEJ daganatos betegek k6z6tt a pembrolizumab monoterdpia 11,6%-os vélaszadasi ardnyt eredményezett (3).
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A KEYNOTE-062 fazis lll-mas Klinikai vizsgalatban PD-L1 pozitiv gyomor és GEJ daganatos betegek kozétt az elsé vonalas pembrolizumab
terdpia nem eredményezett kedvezdbb teljes tulélést (overall survival, OS) és progresszidémentes tulélést (progression-free survival, PFS), a
kemoterdpidval 6sszehasonlitva (4).

A pembrolizumab és fluoropyrimidine-alapu kemoterapia kombinaciét az FDA elsébbségi fellilvizsgélat (priority review) ald sorolta lokalisan
elérehaladott, irreszekébilis vagy metasztatikus nyelécsé és gastroesophagedlis junctio daganatok elsévonalbeli kezelése esetén a KEYNOTE-
590 klinikai vizsgélat eredményei alapjan.

Nivolumab (PD-1 gétld) terapia fazis Ill vizsgdlatban PD-L1 statusz szerint nem szelektalt el6zetesen kezelt gyomorrdkos és GEJ carcinomas
betegpopuldcién a placebéndl szignifikdnsan hosszabb OS-t és PFS-t, valamint magasabb vélaszaddsi ardnyt eredményezett (5). A PD-L1 pozitiv
és a PD-L1 negativ betegcsoportban is hosszabb volt a medidn PFS a nivolumab karon, mint a placebo karon. A fazis Ill CheckMate 577
vizsgdlatban az adjuvans nivolumab kezelés megnodvekedett betegségmentes tulélést (DFS) eredményezett reszekalt esophagealis vagy GEJ
daganatos betegek esetén neoadjuvans kemoradiacids terdpiat kdvetden a placebdhoz képest. Az elézetes eredmények alapjdn a median DFS
22,4 és 11,0 hénap volt a nivolumab (n=532) és a placebo (n=262) kezelés esetén (6). A vizsgélat eredményei alapjdn az FDA els6bbségi
fellilvizsgdlat (priority review) alé sorolta a nivolumab adjuvéns terdpiat nyelécsé vagy GEJ betegek szdmdra reszekciét kovetden.

A nivolumab és regorafenib kombindcidja 44%-os vdlaszadasi aranyt ért el (ORR, 11/25) tobbszordsen elékezelt, mikroszatellita stabil
gyomordaganatos betegek korében egy fazis I-es klinikai vizsgalatban (ahol a KRAS mutédcids statuszt nem vizsgdltak) (7).

Egy fazis l/ll vizsgélat szerint a nivolumab + paclitaxel + ramucirumab kombinacié igéretesnek bizonyult méasodvonalas kezelésként
gyomortumoros betegek korében (8). Az ORR 37,2%, a medidn PFS 5,1 volt.

A CheckMate 649 fazis lll-mas klinikai vizsgélatban PD-L1 pozitiv gyomor és GEJ daganatos betegek kozo6tt az elsé vonalas nivolumab +
kemoterdpia kombinéacids kezelés statisztikailag szignifikdns javuldst eredményezett az OS-ben és a PFS-ben a kemoterépidval 6sszehasonlitva
(medidn OS: 13,8 és 11,6 honap; median PFS: 7,7 és 6,1 hénap) (9). A vizsgélat eredményei alapjan az FDA elsébbségi fellilvizsgélat alé sorolta a
nivolumab és kemoterdpia kombinéaciét elsévonalas kezelésként metasztatikus gyomor, GEJ daganat és nyelé6csé adenocarcinoma
indik&ciokban.

Egy fézis Ill-mas klinikai vizsgdlatban (ATTRACTION-4) HER2 negativ gyomor és GEJ daganatos betegek kozott az elsé vonalas nivolumab +
kemoterdpia kombinécids kezelés statisztikailag szignifikdns javuldst eredményezett a PFS-ben a kemoterapidval 0sszehasonlitva (median PFS:
10,5 és 8,3 honap), azonban az OS-ben nem eredményezett statisztikailag szignifikdns javuldst (median OS: 17,5 és 17,2 hénap) (10).

Az EPOC1706 fazis Il klinikai vizsgélatban a lenvatinib (multi tirozin-kindz inhibitor) és pembrolizumab kombin&cidja antitumor aktivitdst mutatott e
I6rehaladott gyomordaganatos beteg esetén elsé- és mdsodvonalas terdpiaként. A vizsgélatba bevont 29 betegbdl 20-nél (69%) tapasztaltak obj
ektiv vélaszt (1 teljes vélasz (CR) és 19 részleges vélasz (PR)), 9 esetben (31%) pedig stabil betegséget, a medidn PFS 7,1 hénap volt. A PD-L1
overexpressziéval rendelkezd betegek esetén a vélaszadasi rdta 84% volt, mig a PD-L1 normal expressziéval rendelkezéeknél 40% (11).

Az FDA "orphan drug" besoroldsban részesitette az APXO05M hatéanyagot (monoklondlis antitest, amely stimuldlja a daganatellenes
immunvdlaszt) gastroesophageélis junctio daganat indikaciéban.

Referenciak:
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Dec 2;390(10111):2461-2471. Epub 2017 Oct 6. PubMed PMID: 28993052
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chemoradiation therapy (CRT): First results of the CheckMate 577 study. Annals of Oncology. 2020;31(suppl_4):51142-51215. doi: 10.1016/annonc
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(7) Fukuoka S et al., Regorafenib Plus Nivolumab in Patients With Advanced Gastric or Colorectal Cancer: An Open-Label, Dose-Escalation, and
Dose-Expansion Phase Ib Trial (REGONIVO, EPOC1603). J Clin Oncol. 2020 Jun 20;38(18):2053-2061. Epub 2020 Apr 28. PMID: 32343640
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A kopiaszam-variacié (copy number variation, CNV) vizsgdlat eredménye

Az NGS vizsgélat sordn CNV analizist végeztiink. Képiaszam-varidciénak tekintjik, ha a detektélt kopiaszdm a normdl képiaszdmtdl (n=2) eltérd.
NGS alapu technolégiaval a képiaszam-véltozasok becslése lehetséges.

Az eredmény alapjan feltételezheté kopiaszdm-csokkenést okozd genetikai eltérés jelenléte. Daganatképzédéssel 6sszefliggésbe hozhatd
gének, melyek feltehetéen alacsonyabb képiaszédmban vannak jelen, a BCOR és az RBM10 (n=0).

Az NGS vizsgalat altal detektdlt kdpiaszdm-véltozadsokat klinikai relevancia esetében FISH vizsgélattal is javasoljuk megvizsgélni. A kizardlag
NGS-sel detektdlt kopiaszdm-valtozasok rutinszerlien nem szerepelnek a molekuldris profilban listdzott azon varidnsok kozott, amelyeket a
digitdlis terdpiatervezés figyelembe vesz.

BCOR képiaszamvesztés

A BCOR tumorszupresszor gén egy transzkripciés korepresszor fehérjét kédol, amely a HDAC1, HDAC3 és HDACS5 gének altal kédolt
fehérjékkel kdzosen fejti ki génexpressziét gatld funkcidjat.

Szintetikus letdlis kapcsolat miatt a MET target gén pozitiv asszocidciéban emlitheté funkciéveszté BCOR mutdcidk esetén (1).

Referenciak:
(1) Benedikt Rauscher, Florian Heigwer, Luisa Henkel, Thomas Hielscher, Michael Boutros, bioRxiv preprint first posted online Mar. 27, 2017; doi:
10.1101/120964.

RBM10 funkcidvesztés

Az RBM10 az RBM10 transzkripcids faktort kodolja, mely egy RNS-k6t6 és alternativ splicing szabdlyozé fehérje. RBM10 mutdcidk gyakoriak tidé
adenocarcinoméban, és gyakran a fehérje funkciévesztését eredményezik. Egy preklinikai vizsgalatban azt taldltak, hogy az RBM10
tumorszupresszorként gatolta a NOTCH szignalizaciot és sejt proliferaciét a NUMB alternativ splicing szabalyozasan keresztil (1).

Referenciak:
(1) Hernadndez J et al., Tumor suppressor properties of the splicing regulatory factor RBM10. RNA Biol. 2016;13(4):466-72. doi: 10.1080/15476286.
2016.1144004. PMID: 26853560

Az Ujgeneracios szekvendlas (NGS) eredménye

591 gén NGS szekvendldsa 6002 genetikai varidnst mutatott ki a mintdban. A molekuléris profilba feltdltott 32 varidns bioinformatikai és
funkciondlis szlirések eredményeként kerllt kivalasztdsra. Ezek a varidnsok szerepelnek a Realtime Oncology Calculatorban tovabbi
funkciondlis interpretécio és orvosi dontéstdmogatds céljdbol.

A molekuléris profilban szereplé varidnslista 6sszedllitdsa sordn az Ingenuity Variant Analysis szoftver aldbbi sz(iréit haszndltuk:

- CONFIDENCE: Olvasési mélység, allél frakcid, illetve genotipus kvalitds szerinti filterezést tesz lehetévé. A bioinformatikai szlirés sorén azokat a
varidnsokat zartuk ki, amelyeknek a jelenléte bizonytalan a szekvendldsi minéségértékek alapjan.

- COMMON VARIANTS: Segitségével kiszlirhetéek azok a varidnsok, amelyek nagy gyakorisdggal megfigyelhetdk az egészséges populdciéban.
Kizartuk azokat a varidnsokat, amelyek legaldbb 10%-os gyakorisdggal fordulnak elé az egészséges populdcidoban az 1000 Genomes Project, az
ExAC vagy az NHLBI ESP exomes adatbazis szerint.

- PREDICTED DELETERIOUS: Azonositja azokat az alteracidkat, amelyek szakirodalmi evidencidk alapjan befolydsoljdk a génfunkciét,

génexpressziét. A sz(iré alkalmazéasdval kizartuk az olyan alterdcidkat, amelyek az ACMG guideline szerint "Benign" vagy "Likely Benign"

kategoridba esnek, vagyis erds evidencidk tdmasztjak ald, hogy nem okoznak 6roklédé genetikai betegséget.
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- CANCER DRIVER VARIANTS: Olyan mutdcidk azonositésat teszi lehetévé, amelyek valdszinlisithetéen tumorigenezishez vagy metasztdzisok
kialakuldsdhoz vezetnek. Kivélasztottuk azokat a varidnsokat, amelyek szakirodalmi adatok szerint daganat kialakuldsdhoz kothetd Gtvonalakat,
szabdlyoz6 egységeket vagy sejtes folyamatokat érintenek. Tovabba kivélasztsra kerliltek azok a varidnsok is, amelyekrdl a szakirodalomban
szerepel daganat-indikaciéban leirt adat.

A molekuléris profilban szereplé varidnslista 6sszedllitdsa sorén az Ingenuity Variant Analysis szoftveren kivil alkalmazott [épések:
- A listdbol kisz(rtiik a nem exonikus régidkat érint6 varidnsokat
- Tovébbi bioinformatikai szliréseket hajtottunk végre egyéb szekvenélasi minéségértékek alapjan

A variansok klinikai jelentéségének felméréséhez hasznalt adatbazisok:

COSMIC (Catalog of Somatic Mutations in Cancer): Ebben az adatbazisban tumorszévetben detektdlt szomatikus mutdcidkat gyljtenek 6ssze.
NCBI dbSNP (National Center for Biotechnology Information Single Nucleotide Polymorphism database): Ebben az adatbazisban egészséges és
kulonb6zé (nem kizdrdlag daganatos) megbetegedésekben szenvedd betegekben leirt csiravonalas (minden sejtben jelenlévd) alterdcidok
szerepelnek.

NCBI ClinVar: Az adatbazis genotipikus és fenotipikus jellemzdk kozotti kapcsolatok gylijteménye, a varidnsok klinikai jelentéségérdl elérhetd
evidencidkat 6sszegzi, nem csak daganatos betegségekkel 6sszefliggésben.

SNPEffect: Egypontos nukleotid polimorfizmusok/mutécidk klinikai jelentéségét tartalmazza az OMIM és mas adatbazisok, valamint in silico
predikcidk alapjan.

IARC (International Agency for Research on Cancer) TP53 Database: Az IARC TP53 adatbéazis daganatos megbetegedésekhez kotheté TP53
gént érinté mutacidk gyljteménye. A kiildnb6zd irodalmi és méas generalis adatbazisokbdl szarmazé adatok mellett a mutécidk 8 kiilonbszé
promoteren mutatott transzkripcids aktivitdsdnak atlagan alapuld funkciondlis klasszifikdcidja is megtaldlhatd az adatbazisban.

BRCA Exchange: Ebben az adatbézisban a BRCA1 és BRCA2 génekben azonositott mutdcidk funkciondlis adatai és klasszifikcidja taldlhatd
meg.

UniProt: A UniProt adatbdzisban kiilénb6z6 fehérjék (géntermékek) szekvencidlis és funkciondlis adatai taldlhatdak.

A detektalt genetikai variansok funkcionalis interpretacidja

A Molecular Treatment Calculator (MTC) az adatbézisdban szereplé evidencidk sllyozott 6sszegzése alapjan a kovetkezd kategdridkba sorolja a
detektdlt varidnsokat: driver, driver gén ismeretlen jelentéségl varidnsa (VUS, driver gén), nem megerésitett driver, biomarker, ismeretlen
jelentéség varidns (VUS, variant of unknown significance), nem driver.

Az algoritmus pozitiv pontszdmmal veszi figyelembe azokat a tudoményos adatokat, amelyek szerint egy varidns vagy egy mutdns gén
hozzajarul a daganatképzédéshez, és negativ pontszdmot ad azoknak az adatoknak, amelyek szerint egy varidns nem serkenti a
daganatképzédést. Egy varidns osztdlyozdsa sordn az algoritmus sulyozza és 6sszegzi azokra az evidencidkra vonatkozé pontszdmot, amik az
adott varidnsrél, a mutdns génrdl vagy a gén mas mutacidirdl tartalmaznak informaciét. Az igy kapott sllyozott 0sszeg az aggregalt
evidenciaszint (aggregated evidence level, AEL).

Driver kategéridba sorolja az algoritmus azokat a variansokat, amelyekre vonatkozéan az AEL pozitiv, és az adott varidnsrél szerepel evidencia

az adatbéazisban.

Driver gén ismeretlen jelentéségui varidnsaként, VUS, driver gén jel6léssel szerepelnek a riportban azok a varidnsok, amelyekkel kapcsolatban

nem szerepel inform&cié az evidencia adatbdzisban, de ismert, hogy a gén més mutécidi hozzajarulhatnak a daganatképzdédéshez.

Ismeretlen jelentéségl varians (variant of unknown significance, VUS) kategériaba kerililnek azok a varidnsok, amelyekrél nem szerepel

inform&cié az evidencia adatbdzisban, és a gén mds mutéacidirdl, vagy a mutdns génrél sem &ll rendelkezésre adat.

Biomarkerként szerepelnek a riportban azok a varidnsok, amik az adott eltérésekre vonatkozé evidencidk alapjdn 0sszefliggést mutatnak
valamilyen hatéanyag hatékonysagdval, de driver tulajdonsaguk jelenleg nem ismert, bizonytalan, vagy biztosan nem driverek.

Nem megerésitett driver kategoridba kerlilnek azok a varidnsok, ahol a driverként valé osztélyozés alapjaul szolgdlé evidencidk szdma és

evidenciaszintje alacsony.
Nem driver kategéridba sorolja az algoritmus azokat a varidnsokat, melyeknek aggregalt evidenciaszintje negativ.

PIK3CA-E545K
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A varidns a COSMIC adatbéazisban nagy esetszdmmal szerepel. A ClinVar adatbdzisban patogén/valészinlsithetéen patogén, a LOVD
adatbéazisban dominans patogén alterdcidként szerepel. A szakirodalom szerint ismert, hotspot poziciét érinté driver varidns (1-3). A mutéciot
hordozé fehérje megnovekedett PIK3CA kindz aktivitdst mutat, onkogenikus transzformalé képességgel rendelkezik (4).

Egy tanulményban 52 méhnyakrékos beteg (46 PIK3CA vad tipusu, 6 PIK3CA E542K és E545K mutans) PET/CT felvételét vizsgalva, a PIK3CA
muténs betegek esetén jelentésen megemelkedett glikdézanyagcsere-aktivitdst tapasztaltak a vad tipustiakhoz képest. A PIK3CA mutécié és a
megnovekedett proliferdcio és gliik6z-anyagcsere kozoétti 6sszefliggést tovabbi in vitro és xenograft modellekkel tdmasztotték ald (5).

Referenciak:

(1) Bader AG et al. Cancer-specific mutations in PIK3CA are oncogenic in vivo. Proc Natl Acad Sci U S A. 2006 Jan 31;103(5):1475-9. PubMed
PMID: 16432179

(2) Karakas B et al. Mutation of the PIK3CA oncogene in human cancers. Br J Cancer. 2006 Feb 27;94(4):455-9. Review. PubMed PMID:
16449998

(3) Kang S et al. Phosphatidylinositol 3-kinase mutations identified in human cancer are oncogenic. Proc Natl Acad Sci U S A. 2005 Jan 18;102(3):
802-7. PubMed PMID: 15647370

(4) Ikenoue T et al. Functional analysis of PIK3CA gene mutations in human colorectal cancer. Cancer Res. 2005 Jun 1,65(11):4562-7. PubMed
PMID: 15930273

(5) Jiang W et al. The PIK3CA E542K and E545K mutations promote glycolysis and proliferation via induction of the -catenin/SIRT3 signaling
pathway in cervical cancer. J Hematol Oncol. 2018 Dec 14;11(1):139. PMID: 30547809

PIK3CA mutans gén - célpontok

A PIK3CA (phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic subunit alpha) a PI3K-Akt jeltviteli Gtvonal részeként fontos szerepet télt be
a sejtproliferdcidban és a sejtek tulélésében, igy a tumorigenezis sordn is.

PIK3CA génben detektalt driver mutacié esetén a daganat molekularis profiljdval pozitiv asszocidciéban emlithetéek a PIK3CA/AKT/mTOR gétlé
hatéanyagok (1-3).

Az ALPELISIB és a COPANLISIB (FDA) torzskonyvezett PIK3CA gétlé hatéanyagok. Forgalomban [évé mTOR-gétlé készitmény az EVEROLIMUS,
a METFORMIN, SIROLIMUS és a TEMSIROLIMUS. Az EVEROLIMUS emlé indikaciéban torzskényvezett. A METFORMIN és a SIROLIMUS tumor
indikdcioban nem torzskonyvezett. A TEMSIROLIMUS vesesejtes carcinoma indikaciéban elfogadott hatéanyag.

A TASELISIB fejlesztés alatt 4ll6 PIK3CA gétlé hatdanyag fazis | vizsgdlatban 36%-os vdlaszadasi ardnyt eredményezett PIK3CA muténs szolid
tumoros betegek koz6tt, mig egyetlen PIK3CA vad tipusu betegnél sem irtak le vélaszadast (4). EQy nagyobb fazis | vizsgalatban tobbszorésen
elékezelt PIK3CA muténs szolid tumoros betegek kozott a taselisib 8,9%-os vdlaszadasi ardnyt ért el (5). Az ALPELISIB kezelés PIK3CA mutédns
vagy amplifikalt szolid tumoros betegek kdz6tt 6%-os vdlaszadasi ardnyt és 58,2%-os betegség kontroll ardnyt ért el (6).

A Molecular Treatment Calculator algoritmusa az aktudlis evidencia adatbézis alapjén az aktivalé PIK3CA mutécid jelenlétében az ESR1 és EGFR
inhibitorokat a beteg molekuldris profiljaval negativ asszocidciéban sorolja.

Referenciak:

(1) Beaver JA et al., PIK3CA and AKT1 mutations have distinct effects on sensitivity to targeted pathway inhibitors in an isogenic luminal breast
cancer model system. Clin Cancer Res. 2013 Oct 1,19(19):5413-22. PubMed PMID: 23888070

(2) Weigelt B et al., PIK3CA mutation, but not PTEN loss of function, determines the sensitivity of breast cancer cells to mTOR inhibitory drugs.

Oncogene. 2011 Jul 21,30(29):3222-33. PubMed PMID: 21358673

(3) Janku F et al., PIK3CA mutations in patients with advanced cancers treated with PI3K/AKT/mTOR axis inhibitors. Mol Cancer Ther. 2011 Mar;10
(3):558-65. PubMed PMID: 21216929

(4) Juric D et al., Phase | Dose-Escalation Study of Taselisib, an Oral PI3K Inhibitor, in Patients with Advanced Solid Tumors. Cancer Discov. 2017
Jul;7(7):704-715. Epub 2017 Mar 22. PubMed PMID: 28331003

(5) Jhaveri K et al. Abstract CT046: A phase | basket study of the PI3K inhibitor taselisib (GDC-0032) in PIK3CA-mutated locally advanced or

metastatic solid tumors. 2018.

(6) Juric D et al. Phosphatidylinositol 3-Kinase -Selective Inhibition With Alpelisib (BYL719) in PIK3CA-Altered Solid Tumors: Results From the First-
in-Human Study. J Clin Oncol. 2018 May 1,36(13):1291-1299. Epub 2018 Feb 5. Erratum in: J Clin Oncol. 2019 Feb 1,37(4):361. J Clin Oncol. 2019

Feb 1,37(4):361. PubMed PMID: 29401002

ARID1A-S558fs*65

Ez a mutécié alacsony frekvencidval szerepel a COSMIC adatbéazisban (n<5). A leolvaséasi kereteltol6éddst okozé mutédcié (frameshift mutation)
kovetkeztében egy jelentdsen révidebb fehérjevéltozatot kddold ARIDIA varidns jon létre, igy a funkcidvesztés nagymértékben valdszindlsithetd.
A legUjabb irodalmi adatok szerint a mutacié jelentésége ismeretlen.
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ARID1A mutans gén - célpontok

Az ARID1A elvesztése esetén csdkken a mismatch repair funkcié. Az ARID1A deficiencia preklinikai vizsgélatban, tovdbbé gyomor- és colorectalis
daganatos betegekben korreldlt a mikroszatellita instabilitdssal (1, 2). Egy vizsgélatban gasztrointesztindlis eredetl tumorokbdl szarmazé

adatokat elemeztek és az ARID1A mutdns daganatok esetén magasabb TMB értéket, valamint magasabb PD-L1 expressziét tapasztaltak (3).

Preklinikai adatok szerint ARID1A mutans ovariumtumoros egér modelleken hatékony volt a PD-L1 gatlé immunterédpia alkalmazéasa, mig vad

tipust ARID1A esetén nem (1). Tovabbi pozitiv asszocidciéban emlithetd célpont gének az EZH2 (4), a YES1 (5), a PI3K/AKT (6) és a PARP (7). A
forgalomban 1évé dasatinibbel szintetikus letdlis hatas volt kimutathaté ARID1A vesztés esetén (5). A TAZEMETOSTAT FDA &ltal elfogadott EZH2
gatlé hatdéanyag. Forgalomban |évé PD-L1 gatlok az AVELUMAB, az ATEZOLIZUMAB és a DURVALUMAB. Forgalomban Iévé YES1 gétlé a

DASATINIB. Forgalomban |évé PI3K géatlok az IDEALISIB, ALPELISIB és az FDA altal torzskonyvezett COPANLISIB és DUVELISIB. Forgalomban

lévé PARP gétld gydgyszerek az OLAPARIB, RUCAPARIB, TALAZOPARIB és a NIRAPARIB.

Referenciak:

(1) Shen J et al., ARID1A deficiency promotes mutability and potentiates therapeutic antitumor immunity unleashed by immune checkpoint

blockade. Nat Med. 2018 May;24(5):556-562. Epub 2018 May 7. PubMed PMID: 29736026

(2) Kim YS et al. Unique characteristics of ARIDTA mutation and protein level in gastric and colorectal cancer: A meta-analysis. Saudi J

Gastroenterol. 2017 Sep-Oct;23(5):268-274. doi: 10.4103/5jg.SJG_184_17. PMID: 28937020.

(3) Li L et al. ARIDTA Mutations Are Associated with Increased Immune Activity in Gastrointestinal Cancer. Cells. 2019 07 04;8(7).. doi: 10.3390
/cells8070678. Epub 2019 Nov 04. PubMed PMID: 31277418.

(4) Bitler BG et al., Synthetic lethality by targeting EZH2 methyltransferase activity in ARIDIA-mutated cancers. Nat Med. 2015 Mar;21(3):231-8.

Epub 2015 Feb 16. PubMed PMID: 25686104

(5) Miller RE et al., Synthetic Lethal Targeting of ARID1A-Mutant Ovarian Clear Cell Tumors with Dasatinib. Mol Cancer Ther. 2016 Jul;15(7):1472-
84. Epub 2016 Jun 30. PubMed PMID: 27364904

(6) Samartzis EP et al., Loss of ARID1A expression sensitizes cancer cells to PI3K- and AKT-inhibition. Oncotarget. 2014 Jul 30;5(14):5295-303.

PubMed PMID: 24979463

(7) Shen J et al., ARID1A Deficiency Impairs the DNA Damage Checkpoint and Sensitizes Cells to PARP Inhibitors. Cancer Discov. 2015 Jul;5(7):
752-67. Epub 2015 Jun 11. PubMed PMID: 26069190

KMT2C-G908C
A mutécié alacsony esetszdmmal (n<20) szerepel a COSMIC adatbéazisban. A szakirodalomban nem szerepel adat a funkcionalis jelentéségérél.

KMT2C mutans gén - célpontok

A tumorszupresszor funkciéju hiszton metiltranszferdz KMT2C/MLL3 fehérje (1) funkcidveszté mutdcidirdl tébb daganattipusban leirtdk mér, hogy
hozzdjérulhatnak a daganatképzédéshez (2-4). MLL3 hidnyos leukémia sejtek ellendliéak voltak hagyomdnyos kemoterdpidval szemben, de
érzékenynek mutatkoztak a BET gatlé JQ1 hatdanyagra (1).

Referenciak:

(1) Chen C et al. MLL3 is a haploinsufficient 7q tumor suppressor in acute myeloid leukemia. Cancer Cell. 2014 May 12;25(5):652-65. Epub 2014
May 1. PMID: 24794707

(2) Weirich S et al. Somatic cancer mutations in the MLL3-SET domain alter the catalytic properties of the enzyme. Clin Epigenetics. 2015 Mar 28;
7(1):36. PMID: 25829971

(3) Guo C et al. KMT2D maintains neoplastic cell proliferation and global histone H3 lysine 4 monomethylation. Oncotarget. 2013 Nov;4(11):2144-
53. PMID: 24240169

(4) Fujimoto A et al. Whole-genome sequencing of liver cancers identifies etiological influences on mutation patterns and recurrent mutations in
chromatin regulators. Nat Genet. 2012 May 27;44(7):760-4. PMID: 22634756

LAMA2-T821M
A LAMA2-T821M egy misszensz alteracié az EGF koté doménben. A ClinVar adatbazisaban féként bizonytalan jelentéségl vagy feltehetéen
benignus klasszifikdciéval szerepel germline megbetegedésekkel asszocidcidoban.

LAMA2 mutans gén

A LAMA2 gén tumorszupresszor funkciéval biré laminin alegységet kodol (1), csiravonalas alteraciéi daganatos megbetegedések kialakuldséara
és izomdisztréfidra hajlamositanak (2).

Jelenleg nincs olyan hatéanyag, amely 6sszefliggésbe hozhaté LAMA2 mutécidkkal.
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Referenciak:

(1) Jhunjhunwala S et al., Diverse modes of genomic alteration in hepatocellular carcinoma. Genome Biol. 2014 Aug 26;15(8):436. PubMed PMID:
25159915

(2) McPherson JR et al., Whole-exome sequencing of breast cancer, malignant peripheral nerve sheath tumor and neurofibroma from a patient
with neurofibromatosis type 1. Cancer Med. 2015 Dec;4(12):1871-8. PubMed PMID: 26432421

SPRED1-E63*
A korai STOP kodon megjelenését eredményezé mutécié (nonsense mutation) kovetkeztében egy jelentésen révidebb fehérjevéltozatot kédold
SPRED1 varidns jon létre, igy a funkciévesztés nagymértékben valdszinlisithetd.

SPRED1 mutans gén

A SPRED1 gén altal kédolt SPRED1 fehérje a Sprouty fehérjecsaldd tagja. A SPRED1 a MAPK szignalizdciés Utvonal negativ reguldtora, ezaltal

tumorszuppresszor funkciéval rendelkezhet.

Egy vizsgélatban melyben 43 melanoméas mintat elemezve az esetek 37%-ban ez az Gtvonal felszabadult a SPRED1 gétlas aldl, ami a daganat
kialakuldsdhoz vezetett. Preklinikai vizsgélatokban a SPREAD1 knockdown a MAPK utvonal aktivdlédésdhoz és fokozott sejt osztédashoz

vezetett, valamint rezisztencidt okozott KIT tirozin-kindz gatidkra. Mely eredmények tovébb tdmogatjdk a SPRED1 tumorszuppresszor funkcidjat
).

A SPRED1 funkciéveszté (LoF) mutécidi kiilénbozé daganattipusokkal, kilonésen leukémidval asszocidltak. A SPRED1 csiravonalas LoF

mutdcidkrél ismert, hogy a fejlédési rendellenességgel jard Legius-szindrémat, mely az l-es tipusu neurofibromatoézis egy altipusa, okoznak (2, 3).
A SPRED1 mutéciok a rékok korilbellil 2% -adban fordulnak elé (TCGA). Jelenleg nem ismertek mutéciés hotspot régidk a SPRED1 gén esetén (2).

Egy tanulményban 230 akut limfoblasztos/mieloid leukémids beteg esetén vizsgéltdk a SPRED1 mutdcids és expresszids statuszat. Egy Legius-
szindromds beteg esetén SPRED1 LoF frameshift mutaciét detektéltak, valamint a leukémia blasztok kariotipusa SPRED1 heterozigozitds-vesztést
mutatott, mely a remissziét kdvetéen normélis kariotipustva alakult (3).

A SPRED1 a miR196a mikroRNS kozvetlen célpontja, ER+ emlé daganatokban a miR196a overexpresszidja mellett a SPRED1 expresszio

jelentésen csokkent (4).

Referenciak:

(1) Ablain J et al., Human tumor genomics and zebrafish modeling identify SPRED1 loss as a driver of mucosal melanoma. Science. 2018;362
(6418):1055-1060. PMID: 30385465

(2) Lorenzo C et al., SPRED proteins and their roles in signal transduction, development, and malignancy. Genes Dev. 2020 Nov 1,34(21-22):
1410-1421.

(3) Pasmant E et al., SPRED1, a RAS MAPK pathway inhibitor that causes Legius syndrome, is a tumour suppressor downregulated in paediatric
acute myeloblastic leukaemia. Oncogene. Nature Publishing Group; 2015 Jan 29;34(5):631-8. PMID: 24469042

(4) Jiang C-F et al., Estrogen-induced miR-196a elevation promotes tumor growth and metastasis via targeting SPRED1 in breast cancer. Mol
Cancer. Molecular Cancer; 2018;17(1):83.

SDHD-H50R

A ClinVar adatbéazisban 6 alkalommal benignus, 6 alkalommal valészin(sithetéen benignus és 1 alkalommal bizonytalan jelentéségl besorolassal
szerepel.

Egy preklinikai eredmény szerint ez a mutdcié pajzsmirigydaganat sejtekben apoptézis rezisztenciat és nagyobb mértékl migraciét indukcidjaval
hozz4jarul a tumorigenezishez (1). Hatasat a PTEN tumorszupresszor gatldsan keresztiil fejti ki, és bosutinib SRC inhibitor kezelés hatdsara az
SDHD mutécié tumorigenikus kovetkezményei megsziintethetéek PTEN vad tipusu sejtekben (1).

Referenciak:

(1) Yu W, He X, Ni Y, Ngeow J, Eng C. Cowden syndrome-associated germline SDHD variants alter PTEN nuclear translocation through
SRCinduced PTEN oxidation. Hum Mol Genet. 2015 Jan 1,24(1):142-53. doi: 10.1093/hmg/ddu425. Epub 2014 Aug 22. PubMed PMID: 25149476;
PubMed Central PMCID: PMC4262496.

SDHD mutans gén
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Az SDHD tumorszupresszor gén (1, 2). Funkciéveszté mutéciéi pheochromocitomdban és paragangliomaban gyakoriak, hozzgjarulnak a
tumorképzédéshez. Tobb hatdéanyagcsoport érdemes lehet tesztelni SDH deficiens tumorokban a tudoményos irodalom szerint, de egyik
csoportrél sem bizonyitottdk eddig, hogy szelektiv hatékonysdgot mutatna SDHD mutdns daganatokban. llyen hatéanyagcsoportok az
angiogenezisgétlok, a HIF gatldk, az mTOR gétlok, a DNS demetildlé anyagok, a DNS alkiladlé anyagok, a PARP gatlék, a HDAC gétlok és az
immunterdpidk. PTEN-t expresszal6 SDHD deficiens sejteken a buparlisib SRC gétlé hatéanyag bizonyult hatékonynak (4).

Referenciak:

(1) Ashtekar A et al. Sdhd ablation promotes thyroid tumorigenesis by inducing a stem-like phenotype. Endocr Relat Cancer. 2017 Nov;24(11):579-
591. doi: 10.1530/ERC-17-0229. Epub 2017 Sep 19. PubMed PMID: 28928232

(2) Bayley JP et al., Paraganglioma and pheochromocytoma upon maternal transmission of SDHD mutations. BMC Med Genet. 2014 Oct 10;15:111.

doi: 10.1186/512881-014-0111-8. PubMed PMID: 25300370

(3) Pang Y et al., Pheochromocytomas and Paragangliomas: From Genetic Diversity to Targeted Therapies. Cancers (Basel). 2019 Mar 28;11(4). pii:
E436. doi: 10.3390/cancers11040436. Review. PubMed PMID: 30925729

(4) Yu W et al., Cowden syndrome-associated germline SDHD variants alter PTEN nuclear translocation through SRC-induced PTEN oxidation.

Hum Mol Genet. 2015 Jan 1,24(1):142-53. doi: 10.1093/hmg/ddu425. Epub 2014 Aug 22. PubMed PMID: 25149476

SDHA-L649fs*4

A variéns szerepel a COSMIC adatbéazisban. A LOVD adatbézisban 1 esetben benignus, 3 esetben vélhetéen benignus varidnsként, és 1 esetben
VUS-ként szerepel.

A leolvasasi kereteltoléddst okozé mutdcié (frameshift mutation) az SDHA gén utolsé exonjét érinti, igy nagy valdszinliséggel a nonsense-
mediated decay (NMD) folyamat nem vezet a mutdns mRNS lebomlaséhoz (1). igy a muténs génrdl egy megvaltozott C terminalis szekvenciaval
rendelkezd, kismértékben csonka fehérjevéltozat képzddik, ezért lehetséges, hogy funkciévesztéssel jar.

A varidns szerepel a dbSNP adatbézisban (rs112307877), leirtdk mar csiravonalas mutdciéként. A neoantigén képz6édésrél és az immunterdpidk
hatékonysdganak vérhaté ndvekedésérdl csak szomatikus mutacidk esetén beszélhetiink. A tumor mintdn végzett NGS vizsgalat nem alkalmas
a szomatikus és a csiravonalas varidnsok megkulonboztetésére.

A varianst leirtdk egy tanulmanyban, mely 2 paraganglioma esetet tartalmaz, és szomatikus mutacidéként jellemezték. A vizsgélatban elvégzett
IHC analizis alapjdn mindkét esetben csokkent SDHB expressziét taldltak, mig az SDHA expresszié megtartottnak bizonyult (2).

Referenciak:

(1) Litchfield K et al. Escape from nonsense mediated decay associates with anti-tumor immunogenicity. 2019. doi: 10.1101/823716.

(2) Huang YC et al., Somatic SDHA mutations in paragangliomas in siblings: Case report of 2 cases. Medicine (Baltimore). 2020 Oct 9;99(41):
e22497. PMID: 33031286

SDHA mutans gén - célpontok
Szakirodalmi adatok szerint a tumorszupresszor gén funkciéveszté mutaciéi hozzajarulnak daganatok kialakuldsahoz (1-4). Jelenleg nem ismert
olyan fogalomban lévé hatéanyag, ami az SDHA gén mutécidival pozitiv asszociaciéban emlithetd.

Referenciak:

(1) Pantaleo MA et al., SDHA loss-of-function mutations in KIT-PDGFRA wild-type gastrointestinal stromal tumors identified by massively parallel

sequencing. J Natl Cancer Inst. 2011 Jun 22;103(12):983-7. Epub 2011 Apr 19. PubMed PMID: 21505157

(2) Burnichon N et al., SDHA is a tumor suppressor gene causing paraganglioma. Hum Mol Genet. 2010 Aug 1,19(15):3011-20. Epub 2010 May 18.

PubMed PMID: 20484225

(3) Wagner AJ et al., Loss of expression of SDHA predicts SDHA mutations in gastrointestinal stromal tumors. Mod Pathol. 2013 Feb;26(2):289-
94. Epub 2012 Sep 7. PubMed PMID: 22955521

(4) Dwight T et al., Familial SDHA mutation associated with pituitary adenoma and pheochromocytoma/paraganglioma. J Clin Endocrinol Metab.

2013 Jun;98(6):E1103-8. Epub 2013 Apr 30. PubMed PMID: 23633203

MST1R-W1271fs*11

A MST1R-W1271fs*11 egy funkciénalis doméneken kivil esé frameshift mutacié. A leolvasasi kereteltolédast okozé mutacié (frameshift mutation)
kovetkeztében egy jelentésen révidebb fehérjevaltozatot kddold MSTIR varidns jon létre, igy a funkcidvesztés nagymértékben valdszinlsithetd.
Ez a mutécié nem szerepel sem a COSMIC sem a ClinVar adatb&zisokban. A leguljabb irodalmi adatok szerint a mutéacio jelentésége ismeretlen.
differencidléddsaban (1). Az MSTIR overexpresszidjat 6sszefliggésbe hoztdk a hasnyalmirigy daganatok progresszidjéval (2). Funkciovesztésével
kapcsolatban jelenleg nincs ismert célzott terdpia.
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Referenciak:

(1) Yao HP, Zhou YQ, Zhang R, Wang MH. MSP-RON signalling in cancer: pathogenesis and therapeutic potential. Nat Rev Cancer. 2013 Jul;13(7):
466-81. doi: 10.1038/nrc3545. PubMed PMID: 23792360.

(2) Babicky ML et al. MSTIR kinase accelerates pancreatic cancer progression via effects on both epithelial cells and macrophages. Oncogene.
2019 07;38(28):5599-5611. doi: 10.1038/541388-019-0811-9. Epub 2019 Oct 09. PubMed PMID: 30967626.

BAZ2B-G2005fs*4

Ez a mutécié nem szerepel sem a COSMIC sem a ClinVar adatbazisokban. A BAZ2B-G1969fs*4 egy funkciénélis doméneken kiviil esé frameshift
mutécié. A leolvasdsi kereteltoléddst okozd mutécid (frameshift mutation) kdvetkeztében egy jelentésen rovidebb fehérjevéltozatot kddold
BAZ2B varians jon létre, igy a funkcidvesztés nagymértékben valdszinlsithetd. A legljabb irodalmi adatok szerint a mutécié jelentésége
ismeretlen.

BAZ2B gén

A BAZ2B a BAZ fehérje csaldd tagja. PHD-ujjat tartalmaznak egy homolég bromodomén kézelében a fehérje C-termindlis részén (1). A BAZ2B
funkciéjardl nincs ismert adat, eltekintve a bromodomén nemrégiben kdzzétett hisztonkotési preferenciditdl (2). A GSK2801-et a GSK és az SGC
kozotti egylttmiikodésének keretein belll vizsgélva kiderilt, hogy a BAZ2A és a BAZ2B erds, szelektiv bromodomain inhibitora, amely az acetil-
lizinekkel kompetitiv k6tédési modellben hat. In vitro és allatmodellekben is hatékony inhibitor (3).

Referenciak:

(1) Jones MH, Hamana N, Nezu Ji, Shimane M. A novel family of bromodomain genes. Genomics. 2000 Jan 1,63(1):40-5. doi: 10.1006/geno.
1999.6071. PMID: 10662543.

(2) Philpott M, Yang J, Tumber T, Fedorov O, Uttarkar S, Filippakopoulos P, Picaud S, Keates T, Felletar I, Ciulli A, Knapp S, Heightman TD.

Bromodomain-peptide displacement assays for interactome mapping and inhibitor discovery. Mol Biosyst. 2011 Oct;7(10):2899-908. doi: 10.1039
/cImb05099k. Epub 2011 Aug 1. PMID: 21804994.

(3) Chen P, Chaikuad A, Bamborough P, Bantscheff M, Bountra C, Chung CW, Fedorov O, Grandi P, Jung D, Lesniak R, Lindon M, Mdiller S,

Philpott M, Prinjha R, Rogers C, Selenski C, Tallant C, Werner T, Willson TM, Knapp S, Drewry DH. Discovery and Characterization of GSK2801, a

Selective Chemical Probe for the Bromodomains BAZ2A and BAZ2B. J Med Chem. 2016 Feb 25;59(4):1410-24. doi: 10.1021/acs.jmedchem.
5b00209. Epub 2015 Apr 6. PMID: 25799074, PMCID: PMC4770311.

SLIT2-A502V
A COSMIC adatbézisban alacsony esetszdmmal szerepel (n<5). Az alteracié a fehérje funkciondlis alegységén kivili aminosav cserét
eredményez, melynek funkciondlis jelentéségérél nem érhetd el adat.

GRM8-A222fs*49

Ez a mutdcié nem szerepel sem a COSMIC sem a ClinVar adatbazisokban. A GRM8-A222fs*49 egy frameshift mutdcié. A leolvasési
kereteltolédast okozé mutécid (frameshift mutation) kdvetkeztében egy jelentdésen révidebb fehérjevaltozatot kédolé GRM8 varidns jon létre, igy
a funkcidvesztés nagymértékben valdszinlsithetd. A legljabb irodalmi adatok szerint a mutécid jelentésége ismeretlen.

Célzott hatéanyagok gyomordaganat indikacioban molekularis profiltol fliggetleniil

Gyomor daganat indik&cidban torzskonyvezett a VEGFR2 gatlé RAMUCIRUMAB.

Egy 665 gyomor és gastroesophagealis daganatos beteget involvalé fazis Il vizsgélatban paclitaxellel kombindlt ramucirumab kezelés mellett
9,6 hénapos teljes talélést (overall survival, OS) mértek, a placebo + kemoterapids kezelés esetében tapasztalt 7,4 hdnappal szemben (1). Egy
masik vizsgélatba 355 beteget vontak be. A ramucirumab és legjobb szupportiv kezelés (BSC) csoport esetén szignifikdnsan magasabb OS-t
mértek, mint a placebo + BSC csoportban (5,2 hénap vs 3,8 hénap) (2).

Egy "real-world" study eredményei alapjén az apatinib (multi tirozin-kindz inhibitor) igéretes hatékonysdgot mutatott gyomordaganatos betegek
(n=1000) korében kiilonboz6 vonall kezelések esetén (3). Az apatinib "orphan drug" besoroldsban részesiilt az EMA és az FDA A&ltal
gyomordaganat indikaciéban.

A Lonsurf kemoterépids hatéanyag torzskdnyvezett legaldbb két vonal kezelésen &tesett gyomor és GEJ adenocarcinomds betegek szdmara.
Fézis 3 vizsgélatban a Lonsurf kezelés 5.7 hénapos median teljes tulélést eredményezett tébbszérosen elékezelt gyomor vagy GEJ daganatos
betegek k6z6tt, mig a placebo karon a medidn teljes tulélés 3.6 hénap volt (4).
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Referenciak:

(1) Wilke H et al., Ramucirumab plus paclitaxel versus placebo plus paclitaxel in patients with previously treated advanced gastric or gastro-
oesophageal junction adenocarcinoma (RAINBOW): a double-blind, randomised phase 3 trial. Lancet Oncol. 2014 Oct;15(11):1224-35. doi: 10.1016
/51470-2045(14)70420-6. Epub 2014 Sep 17. PMID: 25240821

(2) Fuchs CS et al., REGARD Trial Investigators. Ramucirumab monotherapy for previously treated advanced gastric or gastro-oesophageal
junction adenocarcinoma (REGARD): an international, randomised, multicentre, placebo-controlled, phase 3 trial. Lancet. 2014 Jan 4,383(9911):31-
9. PubMed PMID: 24094768

(3) Ma Y et al., Efficacy and safety of apatinib in treatment of gastric cancer: A real-world study. Journal of Clinical Oncology. 2021,39(3_suppl):
182-182. doi: 10.1200/JC0.2021.39.3_suppl.182.

(4) Shitara K, et al. Trifluridine/tipiracil versus placebo in patients with heavily pretreated metastatic gastric cancer (TAGS): a randomised, double-
blind, placebo-controlled, phase 3 trial. Lancet Oncol. 2018 Nov;19(11):1437-1448. doi: 10.1016/S1470-2045(18)30739-3. Epub 2018 Oct 21. Erratum
in: Lancet Oncol. 2018 Dec;19(12):e668. PMID: 30355453.
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Cho SJ, Yoon C, Lee JH, Chang KK, Lin JX, Kim YH, Kook MC, Aksoy BA, Park DJ, Ashktorab H, Smoot DT, Schultz
N, Yoon SS. KMT2C Mutations in Diffuse-Type Gastric Adenocarcinoma Promote Epithelial-to-Mesenchymal
Transition. Clin Cancer Res. 2018 Dec 15;24(24):6556-6569. doi: 10.1158/1078-0432.CCR-17-1679. Epub 2018 Aug 14.
PubMed PMID: 30108106; PubMed Central PMCID: PMC6295255.

Li B, Liu HY, Guo SH, Sun P, Gong FM, Jia BQ. A missense mutation (S3660L) in MLL3 gene influences risk of
gastric cancer. J BUON. 2014 Apr-Jun;19(2):394-7. PubMed PMID: 24965397.

Wellcome Sanger Institute
KMT2C-G3106_K3109del  sanger Wellcome Institute

Cho SJ, Yoon C, Lee JH, Chang KK, Lin JX, Kim YH, Kook MC, Aksoy BA, Park DJ, Ashktorab H, Smoot DT, Schultz
N, Yoon SS. KMT2C Mutations in Diffuse-Type Gastric Adenocarcinoma Promote Epithelial-to-Mesenchymal

Transition. Clin Cancer Res. 2018 Dec 15;24(24):6556-6569. doi: 10.1158/1078-0432.CCR-17-1679. Epub 2018 Aug 14.
PubMed PMID: 30108106; PubMed Central PMCID: PMC6295255.

Wellcome Trust Sanger Institute
Wellcome Sanger Institute

https://cancer.sanger.ac.uk/cosmic/search?q=KMT2C+Y306*
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MUC16-514437F Wellcome Trust Sanger Institute

REFERENCIA

Wellcome Trust Sanger Institute
Wellcome Sanger Institute
Wellcome Sanger Institute

Wellcome Trust Sanger Institute
PTPRD-D778N Wellcome Sanger Institute

Wellcome Trust Sanger Institute
https://cancer.sanger.ac.uk/cosmic/mutation/overview?id=40184780
Wellcome Sanger Institute

Wellcome Trust Sanger Institute
LAMA2-T821M http:/cancer.sanger.ac.uk/cosmic/search?q=LAMA2+R2231

Wellcome Sanger Institute
Wellcome Trust Sanger Institute
Wellcome Trust Sanger Institute

https://www.ncbi.nlm.nih.gov/clinvar/variation/447689/
SBDS-C119S Leiden Open Variation Database

Wellcome Sanger Institute

Nelson A, Myers K. Shwachman-Diamond Syndrome. 2008 Jul 17 [updated 2018 Oct 18]. In: Adam MP, Ardinger HH,
Pagon RA, Wallace SE, Bean LJH, Stephens K, Amemiya A, editors. GeneReviews® [Internet]. Seattle (WA):

University of Washington, Seattle; 1993-2019. Available from http://www.ncbi.nim.nih.gov/books/NBK1756/ PubMed
PMID: 20301722.

Leiden Open Variation Database

Leiden Open Variation Database
CDC73-K524T Wellcome Sanger Institute

NCBI ClinVar
Wellcome Sanger Institute
Wellcome Sanger Institute

NCBI ClinVar
SPRED1-E63* Wellcome Trust Sanger Institute

Hirata Y, Brems H, Suzuki M, Kanamori M, Okada M, Morita R, Llano-Rivas I, Ose T, Messiaen L, Legius E, Yoshimura
A. Interaction between a Domain of the Negative Regulator of the Ras-ERK Pathway, SPRED1 Protein, and the
GTPase-activating Protein-related Domain of Neurofibromin Is Implicated in Legius Syndrome and
Neurofibromatosis Type 1. J Biol Chem. 2016 Feb 12;291(7):3124-34. doi: 10.1074/jbc.M115.703710. Epub 2015 Dec 3.
PubMed PMID: 26635368; PubMed Central PMCID: PMC4751360.

Wellcome Trust Sanger Institute
Wellcome Trust Sanger Institute

NCBI ClinVar
FOXP1-M188T Wellcome Sanger Institute

Wellcome Trust Sanger Institute
NCBI ClinVar
Wellcome Sanger Institute

https://www.ncbi.nlm.nih.gov/clinvar/28461292/
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SLIT2-A502V NCBI ClinVar

REFERENCIA

Hwang DY, Kohl S, Fan X, Vivante A, Chan S, Dworschak GC, Schulz J, van Eerde AM, Hilger AC, Gee HY,

Pennimpede T, Herrmann BG, van de Hoek G, Renkema KY, Schell C, Huber TB, Reutter HM, Soliman NA, Stajic N,
Bogdanovic R, Kehinde EO, Lifton RP, Tasic V, Lu W, Hildebrandt F. Mutations of the SLIT2-ROBO2 pathway genes
SLIT2 and SRGAP1 confer risk for congenital anomalies of the kidney and urinary tract. Hum Genet. 2015 Aug;134
(8):905-16. doi: 10.1007/s00439-015-1570-5. Epub 2015 May 31. PubMed PMID: 26026792; PubMed Central PMCID:
PMC4497857.

NCBI ClinVar
https://cancer.sanger.ac.uk/cosmic/mutation/overview?id=69285153

Wellcome Trust Sanger Institute
BCL6-E164D Wellcome Sanger Institute

Wellcome Trust Sanger Institute
Wellcome Sanger Institute
Wellcome Trust Sanger Institute

Wellcome Trust Sanger Institute
PAX7-R221Q Wellcome Sanger Institute

Wellcome Trust Sanger Institute

PIK3C2B-F1029L Wellcome Trust Sanger Institute
Wei W, Shin YS, Xue M, Matsutani T, Masui K, Yang H, lkegami S, Gu Y, Herrmann K, Johnson D, Ding X, Hwang K,
Kim J, Zhou J, Su Y, Li X, Bonetti B, Chopra R, James CD, Cavenee WK, Cloughesy TF, Mischel PS, Heath JR, Gini B.
Single-Cell Phosphoproteomics Resolves Adaptive Signaling Dynamics and Informs Targeted Combination Therapy

in Glioblastoma. Cancer Cell. 2016 Apr 11;29(4):563-573. doi: 10.1016/j.ccell.2016.03.012. PubMed PMID: 27070703;
PubMed Central PMCID: PMC4831071.

Wellcome Trust Sanger Institute
Wellcome Sanger Institute

Wellcome Trust Sanger Institute
PTGFR-M155I Wellcome Trust Sanger Institute

Wellcome Sanger Insitute

NCBI ClinVar
SDHD-H50R Cascén A, Ruiz-Llorente S, Cebridn A, Letdén R, Telleria D, Benitez J, Robledo M. G12S and H50R variations are
polymorphisms in the SDHD gene. Genes Chromosomes Cancer. 2003 Jun;37(2):220-1. PubMed PMID: 12696072.

Gimenez-Roqueplo AP, Favier J, Rustin P, Rieubland C, Crespin M, Nau V, Khau Van Kien P, Corvol P, Plouin PF,
Jeunemaitre X; COMETE Network. Mutations in the SDHB gene are associated with extra-adrenal and/or malignant
phaeochromocytomas. Cancer Res. 2003 Sep 1;,63(17):5615-21. PubMed PMID: 14500403.

https://www.ncbi.nlm.nih.gov/clinvar/variation/6909/

Yu W, He X, Ni Y, Ngeow J, Eng C. Cowden syndrome-associated germline SDHD variants alter PTEN nuclear
translocation through SRC-induced PTEN oxidation. Hum Mol Genet. 2015 Jan 1,24(1):142-53. doi: 10.1093/hmg
/ddué425. Epub 2014 Aug 22. PubMed PMID: 25149476; PubMed Central PMCID: PMC4262496.

SDHA-L649FS*4 Wellcome Trust Sanger Institute

LOVD database
BCL9-G302D NCBI ClinVar
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APEX1-Q51H Pieretti M, Khattar NH, Smith SA. Common polymorphisms and somatic mutations in human base excision repair
genes in ovarian and endometrial cancers. Mutat Res. 2001 Jan;432(3-4):53-9. PubMed PMID: 11465542.
Iuzzi JL, Harris NA, Manvilla BA, Kim D, Li M, Drohat AC, Wilson DM 3rd. Functional assessment of population and
tumor-associated APE1 protein variants. PLoS One. 2013 Jun 11;8(6):e65922. doi: 10.1371/journal.pone.0065922.
Print 2013. PubMed PMID: 23776569; PubMed Central PMCID: PMC3679070.
Berndt SI, Huang WY, Fallin MD, Helzlsouer KJ, Platz EA, Weissfeld JL, Church TR, Welch R, Chanock SJ, Hayes RB.
Genetic variation in base excision repair genes and the prevalence of advanced colorectal adenoma. Cancer Res.
2007 Feb 1;,67(3):1395-404. PubMed PMID: 17283177.
Brevik A, Joshi AD, Corral R, Onland-Moret NC, Siegmund KD, Le Marchand L, Baron JA, Martinez ME, Haile RW,
Ahnen DJ, Sandler RS, Lance P, Stern MC. Polymorphisms in base excision repair genes as colorectal cancer risk
factors and modifiers of the effect of diets high in red meat. Cancer Epidemiol Biomarkers Prev. 2010 Dec;19(12):
3167-73. doi: 10.1158/1055-9965.EPI-10-0606. Epub 2010 Oct 29. PubMed PMID: 21037106; PubMed Central PMCID:
PMC3058341.
SNPEffect Database

MAP3K4-H906P Wellcome Trust Sanger Institute
SNPeffect database

FANCD2-F386V Wellcome Trust Sanger Institute
LOVD database
https://www.ncbi.nim.nih.gov/clinvar/variation/241729/

TARGET GENEK REFERENCIA

CD274 vad tipus Goodman AM, Sokol ES, Frampton GM, Lippman SM, Kurzrock R. Microsatellite-Stable Tumors with High Mutational
Burden Benefit from Immunotherapy. Cancer Immunol Res. 2019 10;7(10):1570-1573. doi: 10.1158/2326-6066.CIR-19-
0149. Epub 2019 Oct 12. PubMed PMID: 31405947; PubMed Central PMCID: PMC6774837.

Zhang L, Han X, Shi Y. Association of MUC16 Mutation With Response to Immune Checkpoint Inhibitors in Solid
Tumors. JAMA Netw Open. 2020 Aug 03;3(8):e2013201. doi: 10.1001/jamanetworkopen.2020.13201. Epub 2020
Oct 03. PubMed PMID: 32845327; PubMed Central PMCID: PMC7450349.

Goodman AM, Kato S, Bazhenova L, Patel SP, Frampton GM, Miller V, Stephens PJ, Daniels GA, Kurzrock R. Tumor
Mutational Burden as an Independent Predictor of Response to Immunotherapy in Diverse Cancers. Mol Cancer
Ther. 2017 Nov;16(11):2598-2608. doi: 10.1158/1535-7163.MCT-17-0386. Epub 2017 Aug 23. PubMed PMID:
28835386; PubMed Central PMCID: PMC5670009.

Schrock AB, Ouyang C, Sandhu J, Sokol E, Jin D, Ross JS, Miller VA, Lim D, Amanam |, Chao J, Catenacci D, Cho M,
Braiteh F, Klempner SJ, Ali SM, Fakih M. Tumor mutational burden is predictive of response to immune checkpoint
inhibitors in MSI-high metastatic colorectal cancer. Ann Oncol. 2019 Apr 30. pii: mdz134. doi: 10.1093/annonc
/mdz134. [Epub ahead of print] PubMed PMID: 31038663.

Shen J, Ju Z, Zhao W, Wang L, Peng Y, Ge Z, Nagel ZD, Zou J, Wang C, Kapoor P, Ma X, Ma D, Liang J, Song S, Liu
J, Samson LD, Ajani JA, Li GM, Liang H, Shen X, Mills GB, Peng G. ARID1A deficiency promotes mutability and
potentiates therapeutic antitumor immunity unleashed by immune checkpoint blockade. Nat Med. 2018 May;24(5):
556-562. doi: 10.1038/s41591-018-0012-z. Epub 2018 May 7. PubMed PMID: 29736026; PubMed Central PMCID:
PMC6076433.

PD-1vad tipus Shields LBE, Gordinier ME. Pembrolizumab in Recurrent Squamous Cell Carcinoma of the Vulva: Case Report and
Review of the Literature. Gynecol Obstet Invest. 2019;84(1):94-98. doi: 10.1159/000491090. Epub 2018 Feb 17.
PubMed PMID: 30016784.

Aguiar PN Jr, De Mello RA, Hall P, Tadokoro H, Lima Lopes G. PD-L1 expression as a predictive biomarker in
advanced non-small-cell lung cancer: updated survival data. Immunotherapy. 2017 May;9(6):499-506. doi: 10.2217
/imt-2016-0150. PubMed PMID: 28472902.

Goodman AM, Sokol ES, Frampton GM, Lippman SM, Kurzrock R. Microsatellite-Stable Tumors with High Mutational
Burden Benefit from Immunotherapy. Cancer Immunol Res. 2019 10;7(10):1570-1573. doi: 10.1158/2326-6066.CIR-19-
0149. Epub 2019 Oct 12. PubMed PMID: 31405947; PubMed Central PMCID: PMC6774837.

Tang B, Yan X, Sheng X, Si L, Cui C, Kong Y, Mao L, Lian B, Bai X, Wang X, Li S, Zhou L, Yu J, Dai J, Wang K, Hu J,
Dong L, Song H, Wu H, Feng H, Yao S, Chi Z, Guo J. Safety and clinical activity with an anti-PD-1 antibody JSOO1 in
advanced melanoma or urologic cancer patients. J Hematol Oncol. 2019 01 14;12(1):7. doi: 10.1186/s13045-018-0693-
2. Epub 2019 Feb 14. PubMed PMID: 30642373; PubMed Central PMCID: PMC6332582.

Zhang L, Han X, Shi Y. Association of MUC16 Mutation With Response to Immune Checkpoint Inhibitors in Solid
Tumors. JAMA Netw Open. 2020 Aug 03;3(8):e2013201. doi: 10.1001/jamanetworkopen.2020.13201. Epub 2020
Oct 03. PubMed PMID: 32845327; PubMed Central PMCID: PMC7450349.
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CTLA4 vad tipus Zhang L, Han X, Shi Y. Association of MUC16 Mutation With Response to Immune Checkpoint Inhibitors in Solid
Tumors. JAMA Netw Open. 2020 Aug 03;3(8):e2013201. doi: 10.1001/jamanetworkopen.2020.13201. Epub 2020
Oct 03. PubMed PMID: 32845327; PubMed Central PMCID: PMC7450349.

Samstein RM, Lee CH, Shoushtari AN, Hellmann MD, Shen R, Janjigian YY, Barron DA, Zehir A, Jordan EJ, Omuro A,
Kaley TJ, Kendall SM, Motzer RJ, Hakimi AA, Voss MH, Russo P, Rosenberg J, lyer G, Bochner BH, Bajorin DF, Al-
Ahmadie HA, Chaft JE, Rudin CM, Riely GJ, Baxi S, Ho AL, Wong RJ, Pfister DG, Wolchok JD, Barker CA, Gutin PH,
Brennan CW, Tabar V, Mellinghoff IK, DeAngelis LM, Ariyan CE, Lee N, Tap WD, Gounder MM, D'Angelo SP, Saltz L,
Stadler ZK, Scher HI, Baselga J, Razavi P, Klebanoff CA, Yaeger R, Segal NH, Ku GY, DeMatteo RP, Ladanyi M, Rizvi
NA, Berger MF, Riaz N, Solit DB, Chan TA, Morris LGT. Tumor mutational load predicts survival after immunotherapy
across multiple cancer types. Nat Genet. 2019 Feb;51(2):202-206. doi: 10.1038/s41588-018-0312-8. Epub 2019 Jan
14. PubMed PMID: 30643254; PubMed Central PMCID: PMC6365097.

PIK3CA vad tipus Mueller A, Bachmann E, Linnig M, Khillimberger K, Schimanski CC, Galle PR, Moehler M. Selective PI3K inhibition by
BKM120 and BEZ235 alone or in combination with chemotherapy in wild-type and mutated human gastrointestinal
cancer cell lines. Cancer Chemother Pharmacol. 2012 Jun;69(6):1601-15. doi: 10.1007/s00280-012-1869-z. Epub
2012 Apr 29. PubMed PMID: 22543857.

Ross RL, McPherson HR, Kettlewell L, Shnyder SD, Hurst CD, Alder O, Knowles MA. PIK3CA dependence and
sensitivity to therapeutic targeting in urothelial carcinoma. BMC Cancer. 2016 Jul 28;16:553. doi: 10.1186/512885-
016-2570-0. PubMed PMID: 27465249; PubMed Central PMCID: PMC4964013.

Lopez S, Schwab CL, Cocco E, Bellone S, Bonazzoli E, English DP, Schwartz PE, Rutherford T, Angioli R, Santin AD.
Taselisib, a selective inhibitor of PIK3CA, is highly effective on PIK3CA-mutated and HER2/neu amplified uterine
serous carcinoma in vitro and in vivo. Gynecol Oncol. 2014 Nov;135(2):312-7. doi: 10.1016/j.ygyno.2014.08.024. Epub
2014 Aug 27. PubMed PMID: 25172762; PubMed Central PMCID: PMC4270135.

SAURA, C., et al. LBA10_PRPrimary results of LORELEI: A phase Il randomized, double-blind study of neoadjuvant
letrozole (LET) plus taselisib versus LET plus placebo (PLA) in postmenopausal patients (pts) with ER+/HER2-
negative early breast cancer (EBC). Annals of Oncology, 2017, 28.suppl_5.

Liu N, Rowley BR, Bull CO, Schneider C, Haegebarth A, Schatz CA, Fracasso PR, Wilkie DP, Hentemann M, Wilhelm
SM, Scott WJ, Mumberg D, Ziegelbauer K. BAY 80-6946 is a highly selective intravenous PI3K inhibitor with potent
p10 and p110 activities in tumor cell lines and xenograft models. Mol Cancer Ther. 2013 Nov;12(11):2319-30. doi:
10.1158/1535-7163.MCT-12-0993-T. Epub 2013 Oct 29. PubMed PMID: 24170767.

MTOR vad tipus Jardim DL, Wheler JJ, Hess K, Tsimberidou AM, Zinner R, Janku F, Subbiah V, Naing A, Piha-Paul SA, Westin SN,
Roy-Chowdhuri S, Meric-Bernstam F, Hong DS. FBXW7 mutations in patients with advanced cancers: clinical and
molecular characteristics and outcomes with mTOR inhibitors. PLoS One. 2014 Feb 19;9(2):e89388. doi: 10.1371
/journal.pone.0089388. PubMed PMID: 24586741; PubMed Central PMCID: PMC3929689.

Liu Y, Huang Y, Wang Z, Huang Y, Li X, Louie A, Wei G, Mao JH. Temporal mTOR inhibition protects Fbxw7-
deficient mice from radiation-induced tumor development. Aging (Albany NY). 2013 Feb;5(2):111-9. PubMed PMID:
23454868; PubMed Central PMCID: PMC3616198.

Villaruz LC, Socinski MA. Temsirolimus therapy in a patient with lung adenocarcinoma harboring an FBXW?7
mutation. Lung Cancer. 2014 Feb;83(2):300-1. doi: 10.1016/j.lungcan.2013.11.018. PubMed PMID: 24360397; PubMed
Central PMCID: PMC4836187.

Cheaib B, Auguste A, Leary A. The PI3K/Akt/mTOR pathway in ovarian cancer: therapeutic opportunities and
challenges. Chin J Cancer. 2015 Jan;34(1):4-16. doi: 10.5732/cjc.014.10289. Review. PubMed PMID: 25556614,
PubMed Central PMCID: PMC4302085.

Kang S, Bader AG, Vogt PK. Phosphatidylinositol 3-kinase mutations identified in human cancer are oncogenic.
Proc Natl Acad Sci U S A. 2005 Jan 18;102(3):802-7. Epub 2005 Jan 12. PubMed PMID: 15647370; PubMed Central
PMCID: PMC545580.

AKT1vad tipus Li J, Davies BR, Han S, Zhou M, Bai Y, Zhang J, Xu Y, Tang L, Wang H, Liu YJ, Yin X, Ji Q, Yu DH. The AKT inhibitor
AZD5363 is selectively active in PI3KCA mutant gastric cancer, and sensitizes a patient-derived gastric cancer
xenograft model with PTEN loss to Taxotere. J Transl Med. 2013 Oct 2;11:241. doi: 10.1186/1479-5876-11-241. PubMed
PMID: 24088382; PubMed Central PMCID: PMC3850695.

Samartzis EP, Gutsche K, Dedes KJ, Fink D, Stucki M, Imesch P. Loss of ARID1A expression sensitizes cancer cells
to PI3K- and AKT-inhibition. Oncotarget. 2014 Jul 30;5(14):5295-303. PubMed PMID: 24979463; PubMed Central
PMCID: PMC4170604.

Beaver JA, Gustin JP, Yi KH, Rajpurohit A, Thomas M, Gilbert SF, Rosen DM, Ho Park B, Lauring J. PIK3CA and AKT1
mutations have distinct effects on sensitivity to targeted pathway inhibitors in an isogenic luminal breast cancer
model system. Clin Cancer Res. 2013 Oct 1;19(19):5413-22. doi: 10.1158/1078-0432.CCR-13-0884. Epub 2013 Jul 25.
PubMed PMID: 23888070; PubMed Central PMCID: PMC3805128.

Cheaib B, Auguste A, Leary A. The PI3K/Akt/mTOR pathway in ovarian cancer: therapeutic opportunities and
challenges. Chin J Cancer. 2015 Jan;34(1):4-16. doi: 10.5732/cjc.014.10289. Review. PubMed PMID: 25556614;
PubMed Central PMCID: PMC4302085.

Janku F, Tsimberidou AM, Garrido-Laguna |, Wang X, Luthra R, Hong DS, Naing A, Falchook GS, Moroney JW, Piha-
Paul SA, Wheler JJ, Moulder SL, Fu S, Kurzrock R. PIK3CA mutations in patients with advanced cancers treated with
PI3K/AKT/mTOR axis inhibitors. Mol Cancer Ther. 2011 Mar;10(3):558-65. doi: 10.1158/1535-7163.MCT-10-0994. Epub
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IAKT2 vad tipus Li J, Davies BR, Han S, Zhou M, Bai Y, Zhang J, Xu Y, Tang L, Wang H, Liu YJ, Yin X, Ji Q, Yu DH. The AKT inhibitor
AZD5363 is selectively active in PIBKCA mutant gastric cancer, and sensitizes a patient-derived gastric cancer
xenograft model with PTEN loss to Taxotere. J Transl Med. 2013 Oct 2;11:241. doi: 10.1186/1479-5876-11-241. PubMed
PMID: 24088382; PubMed Central PMCID: PMC3850695.

Beaver JA, Gustin JP, Yi KH, Rajpurohit A, Thomas M, Gilbert SF, Rosen DM, Ho Park B, Lauring J. PIK3CA and AKT1
mutations have distinct effects on sensitivity to targeted pathway inhibitors in an isogenic luminal breast cancer
model system. Clin Cancer Res. 2013 Oct 1;19(19):5413-22. doi: 10.1158/1078-0432.CCR-13-0884. Epub 2013 Jul 25.
PubMed PMID: 23888070; PubMed Central PMCID: PMC3805128.

CTNNBT vad tipus Jiang W, He T, Liu S, Zheng Y, Xiang L, Pei X, Wang Z, Yang H. The PIK3CA E542K and E545K mutations promote
glycolysis and proliferation via induction of the -catenin/SIRT3 signaling pathway in cervical cancer. J Hematol
Oncol. 2018 Dec 14;11(1):139. doi: 10.1186/s13045-018-0674-5. PubMed PMID: 30547809; PubMed Central PMCID:
PMC6293652.

AKT3 vad tipus Li J, Davies BR, Han S, Zhou M, Bai Y, Zhang J, Xu Y, Tang L, Wang H, Liu YJ, Yin X, Ji Q, Yu DH. The AKT inhibitor
AZD5363 is selectively active in PI3KCA mutant gastric cancer, and sensitizes a patient-derived gastric cancer
xenograft model with PTEN loss to Taxotere. J Transl Med. 2013 Oct 2;11:241. doi: 10.1186/1479-5876-11-241. PubMed
PMID: 24088382; PubMed Central PMCID: PMC3850695.

FGFR3 vad tipus von Méassenhausen A, Deng M, Billig H, Queisser A, Vogel W, Kristiansen G, Schréck A, Bootz F, Goke F, Franzen A,
Heasley L, Kirfel J, Brdgelmann J, Perner S. Evaluation of FGFR3 as a Therapeutic Target in Head and Neck
Squamous Cell Carcinoma. Target Oncol. 2016 Apr 7. [Epub ahead of print] PubMed PMID: 27053219.

IBRAHIM, Tony, et al. Clinical development of FGFR3 inhibitors for the treatment of urothelial cancer. Bladder
Cancer, 2019, 5.2: 87-102.

Gozgit JM, Wong MJ, Moran L, Wardwell S, Mohemmad QK, Narasimhan NI, Shakespeare WC, Wang F, Clackson T,
Rivera VM. Ponatinib (AP24534), a multitargeted pan-FGFR inhibitor with activity in multiple FGFR-amplified or
mutated cancer models. Mol Cancer Ther. 2012 Mar;11(3):690-9. doi: 10.1158/1535-7163.MCT-11-0450. Epub 2012 Jan
11. PubMed PMID: 22238366.

Liao RG, Jung J, Tchaicha J, Wilkerson MD, Sivachenko A, Beauchamp EM, Liu Q, Pugh TJ, Pedamallu CS, Hayes
DN, Gray NS, Getz G, Wong KK, Haddad RI, Meyerson M, Hammerman PS. Inhibitor-sensitive FGFR2 and FGFR3
mutations in lung squamous cell carcinoma. Cancer Res. 2013 Aug 15;73(16):5195-205. doi: 10.1158/0008-5472.
CAN-12-3950. Epub 2013 Jun 20. PubMed PMID: 23786770; PubMed Central PMCID: PMC3749739.

Hiroshi Sootome, Hidenori Fujita, Kenjiro Ito, Hiroaki Ochiiwa, Yayoi Fujioka, Kimihiro Ito, Akihiro Miura, Takeshi
Sagara, Satoru Ito, Hirokazu Ohsawa, Sachie Otsuki, Kaoru Funabashi, Masakazu Yashiro, Kenichi Matsuo,
Kazuhiko Yonekura and Hiroshi Hirai- Futibatinib Is a Novel Irreversible FGFR 1-4 Inhibitor That Shows Selective
Antitumor Activity against FGFR-Deregulated Tumors. DOI: 10.1158/0008-5472.CAN-19-2568 Published November
2020

NOTCH1 vad tipus Aydin IT, Melamed RD, Adams SJ, Castillo-Martin M, Demir A, Bryk D, Brunner G, Cordon-Cardo C, Osman |,
Rabadan R, Celebi JT. FBXW7 mutations in melanoma and a new therapeutic paradigm. J Natl Cancer Inst. 2014
May 16;106(6):dju107. doi: 10.1093/jnci/dju107. PubMed PMID: 24838835; PubMed Central PMCID: PMC4081626.

BRD4 vad tipus Chen C, Liu Y, Rappaport AR, Kitzing T, Schultz N, Zhao Z, Shroff AS, Dickins RA, Vakoc CR, Bradner JE, Stock W,
LeBeau MM, Shannon KM, Kogan S, Zuber J, Lowe SW. MLL3 is a haploinsufficient 7q tumor suppressor in acute
myeloid leukemia. Cancer Cell. 2014 May 12;25(5):652-65. doi: 10.1016/j.ccr.2014.03.016. PubMed PMID: 24794707,
PubMed Central PMCID: PMC4206212.

MCL1 vad tipus Wang Z, Fukushima H, Gao D, Inuzuka H, Wan L, Lau AW, Liu P, Wei W. The two faces of FBW7 in cancer drug
resistance. Bioessays. 2011 Nov;33(11):851-9. doi: 10.1002/bies.201100101. Review. PubMed PMID: 22006825;
PubMed Central PMCID: PMC3364519.

EZH2 vad tipus Bitler BG, Aird KM, Garipov A, Li H, Amatangelo M, Kossenkov AV, Schultz DC, Liu Q, Shih leM, Conejo-Garcia JR,
Speicher DW, Zhang R. Synthetic lethality by targeting EZH2 methyltransferase activity in ARID1A-mutated cancers.
Nat Med. 2015 Mar;21(3):231-8. doi: 10.1038/nm.3799. Epub 2015 Feb 16. PubMed PMID: 25686104; PubMed Central
PMCID: PMC4352133.

PARP1 vad tipus Shen J, Peng Y, Wei L, Zhang W, Yang L, Lan L, Kapoor P, Ju Z, Mo Q, Shih leM, Uray IP, Wu X, Brown PH, Shen X,
Mills GB, Peng G. ARID1A Deficiency Impairs the DNA Damage Checkpoint and Sensitizes Cells to PARP Inhibitors.
Cancer Discov. 2015 Jul;5(7):752-67. doi: 10.1158/2159-8290.CD-14-0849. Epub 2015 Jun 11. PubMed PMID:
26069190; PubMed Central PMCID: PMC4497871.

'YES1 vad tipus Miller RE, Brough R, Bajrami |, Williamson CT, McDade S, Campbell J, Kigozi A, Rafig R, Pemberton H, Natrajan R,
Joel J, Astley H, Mahoney C, Moore JD, Torrance C, Gordan JD, Webber JT, Levin RS, Shokat KM, Bandyopadhyay
S, Lord CJ, Ashworth A. Synthetic Lethal Targeting of ARID1A-Mutant Ovarian Clear Cell Tumors with Dasatinib. Mol
Cancer Ther. 2016 Jul;15(7):1472-84. doi: 10.1158/1535-7163.MCT-15-0554. Epub 2016 Jun 30. PubMed PMID:
27364904.

KDMI1A vad tipus Soldi R, Ghosh Halder T, Weston A, Thode T, Drenner K, Lewis R, Kaadige MR, Srivastava S, Daniel Ampanattu S,
Rodriguez Del Villar R, Lang J, Vankayalapati H, Weissman B, Trent JM, Hendricks WPD, Sharma S. The novel
reversible LSD1 inhibitor SP-2577 promotes anti-tumor immunity in SWltch/Sucrose-NonFermentable (SWI/SNF)
complex mutated ovarian cancer. PLoS One. 2020;15(7):e0235705. doi: 10.1371/journal.pone.0235705. Epub 2020
Oct 10. PubMed PMID: 32649682; PubMed Central PMCID: PMC7351179.
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STAT3 vad tipus Peyser ND, Du Y, Li H, Lui V, Xiao X, Chan TA, Grandis JR. Loss-of-Function PTPRD Mutations Lead to Increased
STAT3 Activation and Sensitivity to STAT3 Inhibition in Head and Neck Cancer. PLoS One. 2015 Aug 12;10(8):
e0135750. doi: 10.1371/journal.pone.0135750. eCollection 2015. PubMed PMID: 26267899; PubMed Central PMCID:
PMC4534317.

Yu X, Zhang F, Mao J, Lu Y, Li J, Ma W, Fan S, Zhang C, Li Q, Wang B, Song B, Li L. Protein tyrosine phosphatase
receptor-type acts as a negative regulator suppressing breast cancer. Oncotarget. 2017 Nov 17;8(58):98798-98811.
doi: 10.18632/oncotarget.22000. Epub 2017 Sep 24. PubMed PMID: 29228728; PubMed Central PMCID:
PMC5716768.
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ABL1 Non-receptor tyrosine-protein kinase that plays a role in many key processes linked to cell growth and survival
such as cytoskeleton remodeling in response to extracellular stimuli, cell motility and adhesion, receptor
endocytosis, autophagy, DNA damage response and apoptosis. Coordinates actin remodeling through tyrosine
phosphorylation of proteins controlling cytoskeleton dynamics like WASF3 (involved in branch formation); ANXA1
(involved in membrane anchoring); DBN1, DBNL, CTTN, RAPH1 and ENAH (involved in signaling); or MAPT and PXN
(microtubule-binding proteins). Phosphorylation of WASF3 is critical for the stimulation of lamellipodia formation and
cell migration. Involved in the regulation of cell adhesion and motility through phosphorylation of key regulators of
these processes such as BCAR1, CRK, CRKL, DOK1, EFS or NEDD9. Phosphorylates multiple receptor tyrosine
kinases and more particularly promotes endocytosis of EGFR, facilitates the formation of neuromuscular synapses
through MUSK, inhibits PDGFRB-mediated chemotaxis and modulates the endocytosis of activated B-cell receptor
complexes. Other substrates which are involved in endocytosis regulation are the caveolin (CAV1) and RIN1.
Moreover, ABL1 regulates the CBL family of ubiquitin ligases that drive receptor down-regulation and actin
remodeling. Phosphorylation of CBL leads to increased EGFR stability. Involved in late-stage autophagy by
regulating positively the trafficking and function of lysosomal components. ABL1 targets to mitochondria in
response to oxidative stress and thereby mediates mitochondrial dysfunction and cell death. ABL1 is also
translocated in the nucleus where it has DNA-binding activity and is involved in DNA-damage response and
apoptosis. Many substrates are known mediators of DNA repair: DDB1, DDB2, ERCC3, ERCC6, RAD9A, RAD51,
RAD52 or WRN. Activates the proapoptotic pathway when the DNA damage is too severe to be repaired.
Phosphorylates TP73, a primary regulator for this type of damage-induced apoptosis. Phosphorylates the caspase
CASP9 on Tyr-153 and regulates its processing in the apoptotic response to DNA damage. Phosphorylates PSMA7
that leads to an inhibition of proteasomal activity and cell cycle transition blocks. ABL1 acts also as a regulator of
multiple pathological signaling cascades during infection. Several known tyrosine-phosphorylated microbial
proteins have been identified as ABL1 substrates. This is the case of A36R of Vaccinia virus, Tir (translocated intimin
receptor) of pathogenic E.coli and possibly Citrobacter, CagA (cytotoxin-associated gene A) of H.pylori, or AnkA
(ankyrin repeat-containing protein A) of A.phagocytophilum. Pathogens can highjack ABL1 kinase signaling to
reorganize the host actin cytoskeleton for multiple purposes, like facilitating intracellular movement and host cell
exit. Finally, functions as its own regulator through autocatalytic activity as well as through phosphorylation of its
inhibitor, ABI1.

APEX1 Multifunctional protein that plays a central role in the cellular response to oxidative stress. The two major activities
of APEX1 in DNA repair and redox regulation of transcriptional factors. Functions as a apurinic/apyrimidinic (AP)
endodeoxyribonuclease in the DNA base excision repair (BER) pathway of DNA lesions induced by oxidative and
alkylating agents. Initiates repair of AP sites in DNA by catalyzing hydrolytic incision of the phosphodiester
backbone immediately adjacent to the damage, generating a single-strand break with 5'-deoxyribose phosphate
and 3'-hydroxyl ends. Does also incise at AP sites in the DNA strand of DNA/RNA hybrids, single-stranded DNA
regions of R-loop structures, and single-stranded RNA molecules. Has a 3'-5' exoribonuclease activity on
mismatched deoxyribonucleotides at the 3' termini of nicked or gapped DNA molecules during short-patch BER.
Possesses a DNA 3' phosphodiesterase activity capable of removing lesions (such as phosphoglycolate) blocking
the 3' side of DNA strand breaks. May also play a role in the epigenetic regulation of gene expression by
participating in DNA demethylation. Acts as a loading factor for POLB onto non-incised AP sites in DNA and
stimulates the 5'-terminal deoxyribose 5'-phosphate (dRp) excision activity of POLB. Plays a role in the protection
from granzymes-mediated cellular repair leading to cell death. Also involved in the DNA cleavage step of class
switch recombination (CSR). On the other hand, APEX1 also exerts reversible nuclear redox activity to regulate DNA
binding affinity and transcriptional activity of transcriptional factors by controlling the redox status of their DNA-
binding domain, such as the FOS/JUN AP-1 complex after exposure to IR. Involved in calcium-dependent down-
regulation of parathyroid hormone (PTH) expression by binding to negative calcium response elements (nCaREs).
Together with HNRNPL or the dimer XRCC5/XRCCB6, associates with nCaRE, acting as an activator of transcriptional
repression. Stimulates the YBX1-mediated MDR1 promoter activity, when acetylated at Lys-6 and Lys-7, leading to
drug resistance. Acts also as an endoribonuclease involved in the control of single-stranded RNA metabolism. Plays
a role in regulating MYC mRNA turnover by preferentially cleaving in between UA and CA dinucleotides of the MYC
coding region determinant (CRD). In association with NMD1, plays a role in the rRNA quality control process during
cell cycle progression. Associates, together with YBX1, on the MDR1 promoter. Together with NPM1, associates with
rRNA. Binds DNA and RNA.
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Involved in transcriptional activation and repression of select genes by chromatin remodeling (alteration of DNA-
nucleosome topology). Binds DNA non-specifically. Belongs to the neural progenitors-specific chromatin

remodeling complex (npBAF complex) and the neuron-specific chromatin remodeling complex (nBAF complex).
During neural development a switch from a stem/progenitor to a post-mitotic chromatin remodeling mechanism
occurs as neurons exit the cell cycle and become committed to their adult state. The transition from proliferating
neural stem/progenitor cells to post-mitotic neurons requires a switch in subunit composition of the npBAF and
nBAF complexes. As neural progenitors exit mitosis and differentiate into neurons, npBAF complexes which contain
ACTL6A/BAF53A and PHF10/BAF45A, are exchanged for homologous alternative ACTL6B/BAF53B and DPF1
/BAF45B or DPF3/BAF45C subunits in neuron-specific complexes (nBAF). The npBAF complex is essential for the
self-renewal/proliferative capacity of the multipotent neural stem cells. The nBAF complex along with CREST plays
a role regulating the activity of genes essential for dendrite growth (By similarity).

May play a role in transcriptional regulation interacting with ISWI.

Transcriptional repressor mainly required for germinal center (GC) formation and antibody affinity maturation which
has different mechanisms of action specific to the lineage and biological functions. Forms complexes with different
corepressors and histone deacetylases to repress the transcriptional expression of different subsets of target
genes. Represses its target genes by binding directly to the DNA sequence 5-TTCCTAGAA-3 (BCL6-binding site) or
indirectly by repressing the transcriptional activity of transcription factors. In GC B-cells, represses genes that
function in differentiation, inflammation, apoptosis and cell cycle control, also autoregulates its transcriptional
expression and up-regulates, indirectly, the expression of some genes important for GC reactions, such as AICDA,
through the repression of microRNAs expression, like miR155. An important function is to allow GC B-cells to
proliferate very rapidly in response to T-cell dependent antigens and tolerate the physiological DNA breaks
required for immunglobulin class switch recombination and somatic hypermutation without inducing a p53/TP53-
dependent apoptotic response. In follicular helper CD4(+) T-cells (T(FH) cells), promotes the expression of T(FH)-
related genes but inhibits the differentiation of T(H)1, T(H)2 and T(H)17 cells. Also required for the establishment and
maintenance of immunological memory for both T- and B-cells. Suppresses macrophage proliferation through
competition with STAT5 for STAT-binding motifs binding on certain target genes, such as CCL2 and CCND2. In
response to genotoxic stress, controls cell cycle arrest in GC B-cells in both p53/TP53-dependedent and -
independent manners. Besides, also controls neurogenesis through the alteration of the composition of NOTCH-
dependent transcriptional complexes at selective NOTCH targets, such as HESS, including the recruitment of the
deacetylase SIRT1 and resulting in an epigenetic silencing leading to neuronal differentiation.

Transcriptional corepressor. May specifically inhibit gene expression when recruited to promoter regions by
sequence-specific DNA-binding proteins such as BCL6 and MLLT3. This repression may be mediated at least in
part by histone deacetylase activities which can associate with this corepressor. Involved in the repression of
TFAP2A; impairs binding of BCL6 and KDM2B to TFAP2A promoter regions. Via repression of TFAP2A acts as a
negative regulator of osteo-dentiogenic capacity in adult stem cells; the function implies inhibition of methylation
on histone H3 Lys-4 (H3K4me3) and Lys-36 (H3K36me2).

Tumor suppressor probably involved in transcriptional and post-transcriptional control pathways. May be involved
in cell cycle progression through the regulation of cyclin DI/PRAD1 expression. Component of the PAF1 complex
(PAF1C) which has multiple functions during transcription by RNA polymerase Il and is implicated in regulation of
development and maintenance of embryonic stem cell pluripotency. PAFIC associates with RNA polymerase |l

through interaction with POLR2A CTD non-phosphorylated and Ser-2- and Ser-5-phosphorylated forms and is

involved in transcriptional elongation, acting both indepentently and synergistically with TCEA1 and in cooperation
with the DSIF complex and HTATSF1. PAF1C is required for transcription of Hox and Wnt target genes. PAFIC is
involved in hematopoiesis and stimulates transcriptional activity of KMT2A/MLLY1; it promotes leukemogenesis

through association with KMT2A/MLL1-rearranged oncoproteins, such as KMT2A/MLL1-MLLT3/AF9 and KMT2A
/MLL1-MLLT1/ENL. PAFIC is involved in histone modifications such as ubiquitination of histone H2B and methylation
on histone H3 Lys-4 (H3K4me3). PAFIC recruits the RNF20/40 E3 ubiquitin-protein ligase complex and the E2

enzyme UBE2A or UBE2B to chromatin which mediate monoubiquitination of Lys-120 of histone H2B (H2BK120ub1);
UB2A/B-mediated H2B ubiquitination is proposed to be coupled to transcription. PAF1C is involved in mRNA 3 end
formation probably through association with cleavage and poly(A) factors. In case of infection by influenza A strain
H3N2, PAFIC associates with viral NS1 protein, thereby regulating gene transcription. Connects PAFIC with the
cleavage and polyadenylation specificity factor (CPSF) complex and the cleavage stimulation factor (CSTF)

complex, and with Wnt signaling. Involved in polyadenylation of mRNA precursors.

Protease that specifically cleaves Lys-63-linked polyubiquitin chains. Has endodeubiquitinase activity. Plays an
important role in the regulation of pathways leading to NF-kappa-B activation (PubMed:12917689, PubMed:
12917691). Contributes to the regulation of cell survival, proliferation and differentiation via its effects on NF-kappa-B
activation (PubMed:12917690). Negative regulator of Wnt signaling (PubMed:20227366). Inhibits HDAC6 and
thereby promotes acetylation of alpha-tubulin and stabilization of microtubules (PubMed:19893491). Plays a role in
the regulation of microtubule dynamics, and thereby contributes to the regulation of cell proliferation, cell
polarization, cell migration, and angiogenesis (PubMed:18222923, PubMed:20194890). Required for normal cell
cycle progress and normal cytokinesis (PubMed:17495026, PubMed:19893491). Inhibits nuclear translocation of NF-
kappa-B. Plays a role in the regulation of inflammation and the innate immune response, via its effects on NF-
kappa-B activation (PubMed:18636086). Dispensable for the maturation of intrathymic natural killer cells, but
required for the continued survival of immature natural killer cells. Negatively regulates TNFRSF11A signaling and
osteoclastogenesis (By similarity). Involved in the regulation of ciliogenesis, allowing ciliary basal bodies to migrate
and dock to the plasma membrane; this process does not depend on NF-kappa-B activation (By similarity).

Required for maintenance of chromosomal stability. Promotes accurate and efficient pairing of homologs during
meiosis. Involved in the repair of DNA double-strand breaks, both by homologous recombination and single-strand
annealing. May participate in S phase and G2 phase checkpoint activation upon DNA damage. Plays a role in
preventing breakage and loss of missegregating chromatin at the end of cell division, particularly after replication
stress. Required for the targeting, or stabilization, of BLM to non-centromeric abnormal structures induced by
replicative stress. Promotes BRCA2/FANCD1 loading onto damaged chromatin. May also be involved in B-cell
immunoglobulin isotype switching.

A Realtime Oncology Molecular Treatment Calculator szamitasaival. Datum / Date: 2021-03-26 08:50
Minden jog fenntartva, Oncompass GmbH. Oldalszam / Page: 68 / 75
Einsiedlerstrasse 23, 8834 Schindellegi, SWITZERLAND

E-mail: info@realtimeoncology.com Web: www.realtimeoncology.com



DRIVER GENEK
Név
FBXW7

FGFR3

FOXP1

KMT2C

LAMA2
MAP3K4

MSTIR

MUC16
NEK2

Oncompass Report T a2

A Realtime Oncology Molecular Treatment Calculator szamitasaival

DRIVER ES TARGET GENEK LEIRASA

Leiras

Substrate recognition component of an SCF (SKP1-CUL1-F-box protein) E3 ubiquitin-protein ligase complex which
mediates the ubiquitination and subsequent proteasomal degradation of target proteins. Recognizes and binds
phosphorylated sites/phosphodegrons within target proteins and thereafter bring them to the SCF complex for
ubiquitination (PubMed:17434132). Identified substrates include cyclin-E (CCNE1 or CCNE2), JUN, MYC, NOTCH1
released notch intracellular domain (NICD), and probably PSEN1 (PubMed:11565034, PubMed:12354302, PubMed:
11585921, PubMed:15103331, PubMed:14739463, PubMed:17558397, PubMed:17873522, PubMed:22608923). Acts
as a negative regulator of JNK signaling by binding to phosphorylated JUN and promoting its ubiquitination and
subsequent degradation (PubMed:14739463).

Tyrosine-protein kinase that acts as cell-surface receptor for fibroblast growth factors and plays an essential role in
the regulation of cell proliferation, differentiation and apoptosis. Plays an essential role in the regulation of
chondrocyte differentiation, proliferation and apoptosis, and is required for normal skeleton development.

Regulates both osteogenesis and postnatal bone mineralization by osteoblasts. Promotes apoptosis in

chondrocytes, but can also promote cancer cell proliferation. Required for normal development of the inner ear.
Phosphorylates PLCG1, CBL and FRS2. Ligand binding leads to the activation of several signaling cascades.

Activation of PLCG1 leads to the production of the cellular signaling molecules diacylglycerol and inositol 1,4,5-
trisphosphate. Phosphorylation of FRS2 triggers recruitment of GRB2, GAB1, PIK3R1 and SOS1, and mediates

activation of RAS, MAPK1/ERK2, MAPK3/ERK1 and the MAP kinase signaling pathway, as well as of the AKT1

signaling pathway. Plays a role in the regulation of vitamin D metabolism. Mutations that lead to constitutive kinase
activation or impair normal FGFR3 maturation, internalization and degradation lead to aberrant signaling. Over-
expressed or constitutively activated FGFR3 promotes activation of PTPN11/SHP2, STAT1, STAT5A and STAT5B.
Secreted isoform 3 retains its capacity to bind FGF1 and FGF2 and hence may interfere with FGF signaling.

Transcriptional repressor (PubMed:18347093). Can act with CTBP1 to synergistically repress transcription but

CTPBP1 is not essential (By similarity). Plays an important role in the specification and differentiation of lung

epithelium. Acts cooperatively with FOXP4 to regulate lung secretory epithelial cell fate and regeneration by

restricting the goblet cell lineage program; the function may involve regulation of AGR2. Essential transcriptional

regulator of B-cell development. Involved in regulation of cardiac muscle cell proliferation. Involved in the columnar
organization of spinal motor neurons. Promotes the formation of the lateral motor neuron column (LMC) and the

preganglionic motor column (PGC) and is required for respective appropriate motor axon projections. The segment-
appropriate generation of spinal chord motor columns requires cooperation with other Hox proteins. Can regulate
PITX3 promoter activity; may promote midbrain identity in embryonic stem cell-derived dopamine neurons by

regulating PITX3. Negatively regulates the differentiation of T follicular helper cells T(FH)s. Involved in maintainance
of hair follicle stem cell quiescence; the function probably involves regulation of FGF18 (By similarity). Represses
transcription of various pro-apoptotic genes and cooperates with NF-kappa B-signaling in promoting B-cell

expansion by inhibition of caspase-dependent apoptosis (PubMed:25267198). Binds to CSFIR promoter elements
and is involved in regulation of monocyte differentiation and macrophage functions; repression of CSFIR in

monocytes seems to involve NCOR2 as corepressor (PubMed:15286807, PubMed:18799727, PubMed:18347093).
Involved in endothelial cell proliferation, tube formation and migration indicative for a role in angiogenesis; the role
in neovascularization seems to implicate suppression of SEMASB (PubMed:24023716). Can negatively regulate

androgen receptor signaling (PubMed:18640093). Isoform 8: Involved in transcriptional regulation in embryonic
stem cells (ESCs). Stimulates expression of transcription factors that are required for pluripotency and decreases
expression of differentiation-associated genes. Has distinct DNA-binding specifities as compared to the canonical
form and preferentially binds DNA with the sequence 5-CGATACAA-3 (or closely related sequences) (PubMed:
21924763). Promotes ESC self-renewal and pluripotency (By similarity).

Histone methyltransferase. Methylates Lys-4 of histone H3. H3 Lys-4 methylation represents a specific tag for
epigenetic transcriptional activation. Central component of the MLL2/3 complex, a coactivator complex of nuclear
receptors, involved in transcriptional coactivation. KMT2C/MLL3 may be a catalytic subunit of this complex. May be
involved in leukemogenesis and developmental disorder.

Binding to cells via a high affinity receptor, laminin is thought to mediate the attachment, migration and organization
of cells into tissues during embryonic development by interacting with other extracellular matrix components.

Component of a protein kinase signal transduction cascade. Activates the CSBP2, P38 and JNK MAPK pathways,
but not the ERK pathway. Specifically phosphorylates and activates MAP2K4 and MAP2K6.

Receptor tyrosine kinase that transduces signals from the extracellular matrix into the cytoplasm by binding to MST1
ligand. Regulates many physiological processes including cell survival, migration and differentiation. Ligand binding
at the cell surface induces autophosphorylation of RON on its intracellular domain that provides docking sites for
downstream signaling molecules. Following activation by ligand, interacts with the PI3-kinase subunit PIK3R1,
PLCG1 or the adapter GAB1. Recruitment of these downstream effectors by RON leads to the activation of several
signaling cascades including the RAS-ERK, PI3 kinase-AKT, or PLCgamma-PKC. RON signaling activates the wound
healing response by promoting epithelial cell migration, proliferation as well as survival at the wound site. Plays
also a role in the innate immune response by regulating the migration and phagocytic activity of macrophages.
Alternatively, RON can also promote signals such as cell migration and proliferation in response to growth factors
other than MST1 ligand.

Thought to provide a protective, lubricating barrier against particles and infectious agents at mucosal surfaces.

Protein kinase which is involved in the control of centrosome separation and bipolar spindle formation in mitotic
cells and chromatin condensation in meiotic cells. Regulates centrosome separation (essential for the formation of
bipolar spindles and high-fidelity chromosome separation) by phosphorylating centrosomal proteins such as

CROCC, CEP250 and NINL, resulting in their displacement from the centrosomes. Regulates kinetochore

microtubule attachment stability in mitosis via phosphorylation of NDCS8O0. Involved in regulation of mitotic

checkpoint protein complex via phosphorylation of CDC20 and MAD2L1. Plays an active role in chromatin

condensation during the first meiotic division through phosphorylation of HMGA2. Phosphorylates: PPP1CC; SGO1;
NECAB3 and NPM1. Essential for localization of MAD2L1 to kinetochore and MAPK1 and NPM1 to the centrosome.
Phosphorylates CEP68 and CNTLN directly or indirectly (PubMed:24554434). NEK2-mediated phosphorylation of
CEP68 promotes CEP68 dissociation from the centrosome and its degradation at the onset of mitosis (PubMed:
25704143). Involved in the regulation of centrosome disjunction (PubMed:26220856).
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Involved in the costimulatory signal, essential for T-cell proliferation and production of IL10 and IFNG, in an IL2-
dependent and a PDCD1-independent manner. Interaction with PDCD1 inhibits T-cell proliferation and cytokine
production.

Phosphoinositide-3-kinase (PI3K) that phosphorylates Ptdins (Phosphatidylinositol), Ptdins4P (Phosphatidylinositol

4-phosphate) and PtdIns(4,5)P2 (Phosphatidylinositol 4,5-bisphosphate) to generate phosphatidylinositol 3,4,5-
trisphosphate (PIP3). PIP3 plays a key role by recruiting PH domain-containing proteins to the membrane, including
AKT1 and PDPKI1, activating signaling cascades involved in cell growth, survival, proliferation, motility and

morphology. Participates in cellular signaling in response to various growth factors. Involved in the activation of
AKT1 upon stimulation by receptor tyrosine kinases ligands such as EGF, insulin, IGF1, VEGFA and PDGF. Involved
in signaling via insulin-receptor substrate (IRS) proteins. Essential in endothelial cell migration during vascular

development through VEGFA signaling, possibly by regulating RhoA activity. Required for lymphatic vasculature
development, possibly by binding to RAS and by activation by EGF and FGF2, but not by PDGF. Regulates

invadopodia formation in breast cancer cells through the PDPK1-AKT1 pathway. Participates in cardiomyogenesis in
embryonic stem cells through a AKT1 pathway. Participates in vasculogenesis in embryonic stem cells through PDK1
and protein kinase C pathway. Has also serine-protein kinase activity: phosphorylates PIK3R1 (p85alpha regulatory
subunit), EIF4EBP1 and HRAS.

Receptor for prostaglandin F2-alpha (PGF2-alpha). The activity of this receptor is mediated by G proteins which
activate a phosphatidylinositol-calcium second messenger system. Initiates luteolysis in the corpus luteum (By
similarity). Isoforms 2 to 7 do not bind PGF2-alpha but are proposed to modulate signaling by participating in
variant receptor complexes; heterodimers between isoform 1 and isoform 5 are proposed to be a receptor for
prostamides including the synthetic analog bimatoprost.

Can bidirectionally induce pre- and post-synaptic differentiation of neurons by mediating interaction with IL1IRAP
and IL1IRAPL1 trans-synaptically. Involved in pre-synaptic differentiation through interaction with SLITRK2.

Flavoprotein (FP) subunit of succinate dehydrogenase (SDH) that is involved in complex Il of the mitochondrial
electron transport chain and is responsible for transferring electrons from succinate to ubiquinone (coenzyme Q).
Can act as a tumor suppressor.

Membrane-anchoring subunit of succinate dehydrogenase (SDH) that is involved in complex Il of the mitochondrial
electron transport chain and is responsible for transferring electrons from succinate to ubiquinone (coenzyme Q).

Tyrosine kinase substrate that inhibits growth-factor-mediated activation of MAP kinase. Negatively regulates
hematopoiesis of bone marrow (By similarity).
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AKT1 AKT1is one of 3 closely related serine/threonine-protein kinases (AKT1, AKT2 and AKT3) called the AKT kinase, and

which regulate many processes including metabolism, proliferation, cell survival, growth and angiogenesis. This is
mediated through serine and/or threonine phosphorylation of a range of downstream substrates. Over 100

substrate candidates have been reported so far, but for most of them, no isoform specificity has been reported.
AKT is responsible of the regulation of glucose uptake by mediating insulin-induced translocation of the SLC2A4
/GLUT4 glucose transporter to the cell surface. Phosphorylation of PTPN1 at Ser-50 negatively modulates its

phosphatase activity preventing dephosphorylation of the insulin receptor and the attenuation of insulin signaling.
Phosphorylation of TBC1D4 triggers the binding of this effector to inhibitory 14-3-3 proteins, which is required for
insulin-stimulated glucose transport. AKT regulates also the storage of glucose in the form of glycogen by

phosphorylating GSK3A at Ser-21 and GSK3B at Ser-9, resulting in inhibition of its kinase activity. Phosphorylation
of GSK3 isoforms by AKT is also thought to be one mechanism by which cell proliferation is driven. AKT regulates
also cell survival via the phosphorylation of MAP3K5 (apoptosis signal-related kinase). Phosphorylation of Ser-83
decreases MAP3KS5 kinase activity stimulated by oxidative stress and thereby prevents apoptosis. AKT mediates
insulin-stimulated protein synthesis by phosphorylating TSC2 at Ser-939 and Thr-1462, thereby activating mTORC1
signaling and leading to both phosphorylation of 4E-BP1 and in activation of RPS6KB1. AKT is involved in the

phosphorylation of members of the FOXO factors (Forkhead family of transcription factors), leading to binding of 14-
3-3 proteins and cytoplasmic localization. In particular, FOXO1 is phosphorylated at Thr-24, Ser-256 and Ser-319.

FOXO3 and FOXO4 are phosphorylated on equivalent sites. AKT has an important role in the regulation of NF-
kappa-B-dependent gene transcription and positively regulates the activity of CREB1 (cyclic AMP (cCAMP)-response
element binding protein). The phosphorylation of CREB1 induces the binding of accessory proteins that are

necessary for the transcription of pro-survival genes such as BCL2 and MCL1. AKT phosphorylates Ser-454 on ATP
citrate lyase (ACLY), thereby potentially regulating ACLY activity and fatty acid synthesis. Activates the 3B isoform
of cyclic nucleotide phosphodiesterase (PDE3B) via phosphorylation of Ser-273, resulting in reduced cyclic AMP
levels and inhibition of lipolysis. Phosphorylates PIKFYVE on Ser-318, which results in increased PI(3)P-5 activity.

The Rho GTPase-activating protein DLC1 is another substrate and its phosphorylation is implicated in the regulation
cell proliferation and cell growth. AKT plays a role as key modulator of the AKT-mTOR signaling pathway controlling
the tempo of the process of newborn neurons integration during adult neurogenesis, including correct neuron

positioning, dendritic development and synapse formation. Signals downstream of phosphatidylinositol 3-kinase (Pl
(3)K) to mediate the effects of various growth factors such as platelet-derived growth factor (PDGF), epidermal

growth factor (EGF), insulin and insulin-like growth factor | (IGF-I). AKT mediates the antiapoptotic effects of IGF-I.

Essential for the SPATA13-mediated regulation of cell migration and adhesion assembly and disassembly. May be
involved in the regulation of the placental development. Phosphorylates STK4/MST1 at Thr-120 and Thr-387 leading
to inhibition of its: kinase activity, nuclear translocation, autophosphorylation and ability to phosphorylate FOXO3.
Phosphorylates STK3/MST2 at Thr-117 and Thr-384 leading to inhibition of its: cleavage, kinase activity,

autophosphorylation at Thr-180, binding to RASSF1 and nuclear translocation. Phosphorylates SRPK2 and enhances
its kinase activity towards SRSF2 and ACIN1 and promotes its nuclear translocation. Phosphorylates RAF1 at Ser-
259 and negatively regulates its activity. Phosphorylat

AKT2 AKT2 is one of 3 closely related serine/threonine-protein kinases (AKT1, AKT2 and AKT3) called the AKT kinase,
and which regulate many processes including metabolism, proliferation, cell survival, growth and angiogenesis.
This is mediated through serine and/or threonine phosphorylation of a range of downstream substrates. Over 100
substrate candidates have been reported so far, but for most of them, no isoform specificity has been reported.
AKT is responsible of the regulation of glucose uptake by mediating insulin-induced translocation of the SLC2A4
/GLUT4 glucose transporter to the cell surface. Phosphorylation of PTPN1 at Ser-50 negatively modulates its
phosphatase activity preventing dephosphorylation of the insulin receptor and the attenuation of insulin signaling.
Phosphorylation of TBC1D4 triggers the binding of this effector to inhibitory 14-3-3 proteins, which is required for
insulin-stimulated glucose transport. AKT regulates also the storage of glucose in the form of glycogen by
phosphorylating GSK3A at Ser-21 and GSK3B at Ser-9, resulting in inhibition of its kinase activity. Phosphorylation
of GSK3 isoforms by AKT is also thought to be one mechanism by which cell proliferation is driven. AKT regulates
also cell survival via the phosphorylation of MAP3K5 (apoptosis signal-related kinase). Phosphorylation of Ser-83
decreases MAP3KS5 kinase activity stimulated by oxidative stress and thereby prevents apoptosis. AKT mediates
insulin-stimulated protein synthesis by phosphorylating TSC2 at Ser-939 and Thr-1462, thereby activating mTORC1
signaling and leading to both phosphorylation of 4E-BP1 and in activation of RPS6KB1. AKT is involved in the
phosphorylation of members of the FOXO factors (Forkhead family of transcription factors), leading to binding of 14-
3-3 proteins and cytoplasmic localization. In particular, FOXO1 is phosphorylated at Thr-24, Ser-256 and Ser-319.
FOXO3 and FOXO4 are phosphorylated on equivalent sites. AKT has an important role in the regulation of NF-
kappa-B-dependent gene transcription and positively regulates the activity of CREB1 (cyclic AMP (CAMP)-response
element binding protein). The phosphorylation of CREB1 induces the binding of accessory proteins that are
necessary for the transcription of pro-survival genes such as BCL2 and MCL1. AKT phosphorylates Ser-454 on ATP
citrate lyase (ACLY), thereby potentially regulating ACLY activity and fatty acid synthesis. Activates the 3B isoform
of cyclic nucleotide phosphodiesterase (PDE3B) via phosphorylation of Ser-273, resulting in reduced cyclic AMP
levels and inhibition of lipolysis. Phosphorylates PIKFYVE on Ser-318, which results in increased PI(3)P-5 activity.
The Rho GTPase-activating protein DLC1 is another substrate and its phosphorylation is implicated in the regulation
cell proliferation and cell growth. AKT plays a role as key modulator of the AKT-mTOR signaling pathway controlling
the tempo of the process of newborn neurons integration during adult neurogenesis, including correct neuron
positioning, dendritic development and synapse formation. Signals downstream of phosphatidylinositol 3-kinase (Pl
(3)K) to mediate the effects of various growth factors such as platelet-derived growth factor (PDGF), epidermal
growth factor (EGF), insulin and insulin-like growth factor | (IGF-I). AKT mediates the antiapoptotic effects of IGF-I.
Essential for the SPATA13-mediated regulation of cell migration and adhesion assembly and disassembly. May be
involved in the regulation of the placental development One of the few specific substrates of AKT2 identified
recently is PITX2. Phosphorylation of PITX2 impairs its association with the CCND1 mRNA-stabilizing complex thus
shortening the half-life of CCND1. AKT2 seems also to be the principal isoform responsible of the regulation of
glucose uptake. Phosphorylates C2CD5 on Ser-197 during insulin-stimulated adipocytes. AKT2 is also specifically
involved in skeletal muscle differentiation, one of its substrates in this process being ANKRD2. Down-regulation by
RNA interference reduces the expression of the pho
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AKT3 AKT3 is one of 3 closely related serine/threonine-protein kinases (AKT1, AKT2 and AKT3) called the AKT kinase,
and which regulate many processes including metabolism, proliferation, cell survival, growth and angiogenesis.
This is mediated through serine and/or threonine phosphorylation of a range of downstream substrates. Over 100
substrate candidates have been reported so far, but for most of them, no isoform specificity has been reported.
AKT3 is the least studied AKT isoform. It plays an important role in brain development and is crucial for the viability
of malignant glioma cells. AKT3 isoform may also be the key molecule in up-regulation and down-regulation of
MMP13 via IL13. Required for the coordination of mitochondrial biogenesis with growth factor-induced increases in
cellular energy demands. Down-regulation by RNA interference reduces the expression of the phosphorylated form
of BAD, resulting in the induction of caspase-dependent apoptosis.

BRD4 Chromatin reader protein that recognizes and binds acetylated histones and plays a key role in transmission of
epigenetic memory across cell divisions and transcription regulation. Remains associated with acetylated chromatin
throughout the entire cell cycle and provides epigenetic memory for postmitotic G1 gene transcription by
preserving acetylated chromatin status and maintaining high-order chromatin structure. During interphase, plays a
key role in regulating the transcription of signal-inducible genes by associating with the P-TEFb complex and
recruiting it to promoters: BRD4 is required to form the transcriptionally active P-TEFb complex by displacing
negative regulators such as HEXIM1 and 7SKsnRNA complex from P-TEFb, thereby transforming it into an active
form that can then phosphorylate the C-terminal domain (CTD) of RNA polymerase Il. Promotes phosphorylation of
Ser-2 of the C-terminal domain (CTD) of RNA polymerase Il. According to a report, directly acts as an atypical
protein kinase and mediates phosphorylation of Ser-2 of the C-terminal domain (CTD) of RNA polymerase Il; these
data however need additional evidences in vivo (PubMed:22509028). In addition to acetylated histones, also
recognizes and binds acetylated RELA, leading to further recruitment of the P-TEFb complex and subsequent
activation of NF-kappa-B. Also acts as a regulator of p53/TP53-mediated transcription: following phosphorylation by
CK2, recruited to p53/TP53 specific target promoters. Isoform B: Acts as a chromatin insulator in the DNA damage
response pathway. Inhibits DNA damage response signaling by recruiting the condensin-2 complex to acetylated
histones, leading to chromatin structure remodeling, insulating the region from DNA damage response by limiting
spreading of histone H2AFX/H2A.x phosphorylation

CTLA4 Inhibitory receptor acting as a major negative regulator of T-cell responses. The affinity of CTLA4 for its natural B7
family ligands, CD80 and CD86, is considerably stronger than the affinity of their cognate stimulatory coreceptor
CD28.

CTNNB1 Key downstream component of the canonical Wnt signaling pathway. In the absence of Wnt, forms a complex with
AXIN1, AXIN2, APC, CSNK1A1 and GSK3B that promotes phosphorylation on N-terminal Ser and Thr residues and
ubiquitination of CTNNB1 via BTRC and its subsequent degradation by the proteasome. In the presence of Wnt
ligand, CTNNB1 is not ubiquitinated and accumulates in the nucleus, where it acts as a coactivator for transcription
factors of the TCF/LEF family, leading to activate Wnt responsive genes. Involved in the regulation of cell adhesion.
Acts as a negative regulator of centrosome cohesion. Involved in the CDK2/PTPN6/CTNNB1/CEACAM1 pathway of
insulin internalization. Blocks anoikis of malignant kidney and intestinal epithelial cells and promotes their
anchorage-independent growth by down-regulating DAPK2. Disrupts PML function and PML-NB formation by
inhibiting RANBP2-mediated sumoylation of PML (PubMed:17524503, PubMed:18077326, PubMed:18086858,
PubMed:18957423, PubMed:21262353, PubMed:22647378, PubMed:22699938, PubMed:22155184). Promotes
neurogenesis by maintaining sympathetic neuroblasts within the cell cycle (By similarity).

EZH2 Polycomb group (PcG) protein. Catalytic subunit of the PRC2/EED-EZH2 complex, which methylates Lys-9
(H3K9me) and Lys-27 (H3K27me) of histone H3, leading to transcriptional repression of the affected target gene.
Able to mono-, di- and trimethylate Lys-27 of histone H3 to form H3K27mel, H3K27me2 and H3K27me3,
respectively. Compared to EZH2-containing complexes, it is more abundant in embryonic stem cells and plays a
major role in forming H3K27me3, which is required for embryonic stem cell identity and proper differentiation. The
PRC2/EED-EZH2 complex may also serve as a recruiting platform for DNA methyltransferases, thereby linking two
epigenetic repression systems. Genes repressed by the PRC2/EED-EZH2 complex include HOXC8, HOXA9, MYT1,
CDKN2A and retinoic acid target genes. EZH2 can also methylate non-histone proteins such as the transcription
factor GATA4 and the nuclear receptor RORA. Regulates the circadian clock via histone methylation at the
promoter of the circadian genes. Essential for the CRY1/2-mediated repression of the transcriptional activation of
PER1/2 by the CLOCK-ARNTL/BMAL1 heterodimer; involved in the di and trimethylation of Lys-27 of histone H3 on
PER1/2 promoters which is necessary for the CRY1/2 proteins to inhibit transcription.

FGFR3 Tyrosine-protein kinase that acts as cell-surface receptor for fibroblast growth factors and plays an essential role in
the regulation of cell proliferation, differentiation and apoptosis. Plays an essential role in the regulation of
chondrocyte differentiation, proliferation and apoptosis, and is required for normal skeleton development.
Regulates both osteogenesis and postnatal bone mineralization by osteoblasts. Promotes apoptosis in
chondrocytes, but can also promote cancer cell proliferation. Required for normal development of the inner ear.
Phosphorylates PLCG1, CBL and FRS2. Ligand binding leads to the activation of several signaling cascades.
Activation of PLCG1 leads to the production of the cellular signaling molecules diacylglycerol and inositol 1,4,5-
trisphosphate. Phosphorylation of FRS2 triggers recruitment of GRB2, GAB1, PIK3R1 and SOS1, and mediates
activation of RAS, MAPK1/ERK2, MAPK3/ERK1 and the MAP kinase signaling pathway, as well as of the AKT1
signaling pathway. Plays a role in the regulation of vitamin D metabolism. Mutations that lead to constitutive kinase
activation or impair normal FGFR3 maturation, internalization and degradation lead to aberrant signaling. Over-
expressed or constitutively activated FGFR3 promotes activation of PTPN11/SHP2, STAT1, STAT5A and STAT5B.
Secreted isoform 3 retains its capacity to bind FGF1 and FGF2 and hence may interfere with FGF signaling.

KDM1A This gene encodes a nuclear protein containing a SWIRM domain, a FAD-binding motif, and an amine oxidase
domain. This protein is a component of several histone deacetylase complexes, though it silences genes by
functioning as a histone demethylase. Alternative splicing results in multiple transcript variants. [provided by
RefSeq, Apr 2009]

MCL1 Involved in the regulation of apoptosis versus cell survival, and in the maintenance of viability but not of
proliferation. Mediates its effects by interactions with a number of other regulators of apoptosis. Isoform 1 inhibits
apoptosis. Isoform 2 promotes apoptosis.
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Serine/threonine protein kinase which is a central regulator of cellular metabolism, growth and survival in response
to hormones, growth factors, nutrients, energy and stress signals. MTOR directly or indirectly regulates the

phosphorylation of at least 800 proteins. Functions as part of 2 structurally and functionally distinct signaling

complexes mTORC1 and mTORC2 (mTOR complex 1 and 2). Activated mTORC1 up-regulates protein synthesis by
phosphorylating key regulators of mRNA translation and ribosome synthesis. This includes phosphorylation of
EIF4EBP1 and release of its inhibition toward the elongation initiation factor 4E (eiF4E). Moreover, phosphorylates
and activates RPS6KB1 and RPS6KB2 that promote protein synthesis by modulating the activity of their downstream
targets including ribosomal protein S6, eukaryotic translation initiation factor EIF4B, and the inhibitor of translation
initiation PDCD4. Stimulates the pyrimidine biosynthesis pathway, both by acute regulation through RPS6KB1-
mediated phosphorylation of the biosynthetic enzyme CAD, and delayed regulation, through transcriptional

enhancement of the pentose phosphate pathway which produces 5-phosphoribosyl-1-pyrophosphate (PRPP), an
allosteric activator of CAD at a later step in synthesis, this function is dependent on the mTORC1 complex.

Regulates ribosome synthesis by activating RNA polymerase lll-dependent transcription through phosphorylation
and inhibition of MAF1 an RNA polymerase lll-repressor. In parallel to protein synthesis, also regulates lipid

synthesis through SREBF1/SREBP1 and LPIN1. To maintain energy homeostasis mTORC1 may also regulate

mitochondrial biogenesis through regulation of PPARGCIA. mTORCI1 also negatively regulates autophagy through
phosphorylation of ULK1. Under nutrient sufficiency, phosphorylates ULK1 at Ser-758, disrupting the interaction with
AMPK and preventing activation of ULK1. Also prevents autophagy through phosphorylation of the autophagy
inhibitor DAP. mTORC1 exerts a feedback control on upstream growth factor signaling that includes

phosphorylation and activation of GRB10 a INSR-dependent signaling suppressor. Among other potential targets
mTORC1 may phosphorylate CLIP1 and regulate microtubules. As part of the mTORC2 complex MTOR may regulate
other cellular processes including survival and organization of the cytoskeleton. Plays a critical role in the

phosphorylation at Ser-473 of AKT1, a pro-survival effector of phosphoinositide 3-kinase, facilitating its activation by
PDK1. mTORC2 may regulate the actin cytoskeleton, through phosphorylation of PRKCA, PXN and activation of the
Rho-type guanine nucleotide exchange factors RHOA and RACIA or RAC1IB. mTORC2 also regulates the

phosphorylation of SGK1 at Ser-422.

Functions as a receptor for membrane-bound ligands Jagged1, Jagged2 and Deltal to regulate cell-fate

determination. Upon ligand activation through the released notch intracellular domain (NICD) it forms a

transcriptional activator complex with RBPJ/RBPSUH and activates genes of the enhancer of split locus. Affects the
implementation of differentiation, proliferation and apoptotic programs. Involved in angiogenesis; negatively

regulates endothelial cell proliferation and migration and angiogenic sprouting. Involved in the maturation of both
CD4+ and CD8+ cells in the thymus. Important for follicular differentiation and possibly cell fate selection within the
follicle. During cerebellar development, functions as a receptor for neuronal DNER and is involved in the

differentiation of Bergmann glia. Represses neuronal and myogenic differentiation. May play an essential role in
postimplantation development, probably in some aspect of cell specification and/or differentiation. May be involved
in mesoderm development, somite formation and neurogenesis. May enhance HIF1A function by sequestering

HIF1AN away from HIF1A. Required for the THBS4 function in regulating protective astrogenesis from the

subventricular zone (SVZ) niche after injury. Involved in determination of left/right symmetry by modulating the
balance between motile and immotile (sensory) cilia at the left-right organiser (LRO).

Involved in the base excision repair (BER) pathway, by catalyzing the poly(ADP-ribosyl)ation of a limited number of
acceptor proteins involved in chromatin architecture and in DNA metabolism. This modification follows DNA
damages and appears as an obligatory step in a detection/signaling pathway leading to the reparation of DNA
strand breaks. Mediates the poly(ADP-ribosyl)ation of APLF and CHFR. Positively regulates the transcription of
MTUS1 and negatively regulates the transcription of MTUS2/TIP150. With EEF1A1 and TXK, forms a complex that
acts as a T-helper 1 (Th1) cell-specific transcription factor and binds the promoter of IFN-gamma to directly regulate
its transcription, and is thus involved importantly in Th1 cytokine production. Required for PARP9 and DTX3L
recruitment to DNA damage sites. PARP1-dependent PARP9-DTX3L-mediated ubiquitination promotes the rapid
and specific recruitment of 53BP1/TP53BP1, UIMC1/RAP80, and BRCA1to DNA damage sites.

Inhibitory cell surface receptor involved in the regulation of T-cell function during immunity and tolerance. Upon
ligand binding, inhibits T-cell effector functions in an antigen-specific manner. Possible cell death inducer, in
association with other factors.

Involved in the costimulatory signal, essential for T-cell proliferation and production of IL10 and IFNG, in an IL2-
dependent and a PDCD1-independent manner. Interaction with PDCD1 inhibits T-cell proliferation and cytokine
production.

Phosphoinositide-3-kinase (PI3K) that phosphorylates Ptdins (Phosphatidylinositol), PtdIns4P (Phosphatidylinositol

4-phosphate) and PtdIns(4,5)P2 (Phosphatidylinositol 4,5-bisphosphate) to generate phosphatidylinositol 3,4,5-
trisphosphate (PIP3). PIP3 plays a key role by recruiting PH domain-containing proteins to the membrane, including
AKT1 and PDPK1, activating signaling cascades involved in cell growth, survival, proliferation, motility and

morphology. Participates in cellular signaling in response to various growth factors. Involved in the activation of
AKT1 upon stimulation by receptor tyrosine kinases ligands such as EGF, insulin, IGF1, VEGFA and PDGF. Involved
in signaling via insulin-receptor substrate (IRS) proteins. Essential in endothelial cell migration during vascular

development through VEGFA signaling, possibly by regulating RhoA activity. Required for lymphatic vasculature

development, possibly by binding to RAS and by activation by EGF and FGF2, but not by PDGF. Regulates

invadopodia formation in breast cancer cells through the PDPK1-AKT1 pathway. Participates in cardiomyogenesis in
embryonic stem cells through a AKT1 pathway. Participates in vasculogenesis in embryonic stem cells through PDK1
and protein kinase C pathway. Has also serine-protein kinase activity: phosphorylates PIK3R1 (p85alpha regulatory
subunit), EIF4EBP1 and HRAS.

Signal transducer and transcription activator that mediates cellular responses to interleukins, KITLG/SCF and other
growth factors. May mediate cellular responses to activated FGFR1, FGFR2, FGFR3 and FGFR4. Binds to the
interleukin-6 (IL-6)-responsive elements identified in the promoters of various acute-phase protein genes. Activated
by IL31 through IL31RA. Cytoplasmic STAT3 represses macroautophagy by inhibiting EIF2AK2/PKR activity. Plays an
important role in host defense in methicillin-resistant S.aureus lung infection by regulating the expression of the
antimicrobial lectin REG3G (By similarity).
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YES1 Non-receptor protein tyrosine kinase that is involved in the regulation of cell growth and survival, apoptosis, cell-

cell adhesion, cytoskeleton remodeling, and differentiation. Stimulation by receptor tyrosine kinases (RTKSs)
including EGRF, PDGFR, CSFIR and FGFR leads to recruitment of YES1 to the phosphorylated receptor, and
activation and phosphorylation of downstream substrates. Upon EGFR activation, promotes the phosphorylation of
PARD3 to favor epithelial tight junction assembly. Participates in the phosphorylation of specific junctional
components such as CTNND1 by stimulating the FYN and FER tyrosine kinases at cell-cell contacts. Upon T-cell
stimulation by CXCL12, phosphorylates collapsin response mediator protein 2/DPYSL2 and induces T-cell
migration. Participates in CD95L/FASLG signaling pathway and mediates AKT-mediated cell migration. Plays a role
in cell cycle progression by phosphorylating the cyclin-dependent kinase 4/CDK4 thus regulating the G1 phase.
Also involved in G2/M progression and cytokinesis.

CELZOTT HATOANYAGOK

FORGALOMBAN LEVO GYOGYSZEREK (75): ABEMACICLIB, ACALABRUTINIB, AFATINIB, ALECTINIB, ATEZOLIZUMAB, AVELUMAB, AXITINIB,
BELINOSTAT, BEVACIZUMAB, BORTEZOMIB, BOSUTINIB, BRIGATINIB, CABOZANTINIB, CARFILZOMIB, CEDIRANIB, CERITINIB, CETUXIMAB,
COBIMETINIB, COPANLISIB, CRIZOTINIB, DABRAFENIB, DARATUMUMAB, DASATINIB, DURVALUMAB, ELOTUZUMAB, ENASIDENIB,
ERLOTINIB, EVEROLIMUS, GEFITINIB, IBRUTINIB, IDELALISIB, IMATINIB, INOTUZUMAB OZOGAMICIN, IPILIMUMAB, IXAZOMIB, LAPATINIB,
LENALIDOMIDE, LENVATINIB, METFORMIN, MIDOSTAURIN, NECITUMUMAB, NERATINIB, NILOTINIB, NINTEDANIB, NIRAPARIB, NIVOLUMAB,
OLAPARIB, OLARATUMAB, OSIMERTINIB, PALBOCICLIB, PANITUMUMAB, PANOBINOSTAT, PAZOPANIB, PEMBROLIZUMAB, PERTUZUMAB,
POMALIDOMIDE, PONATINIB, RAMUCIRUMAB, REGORAFENIB, RIBOCICLIB, ROMIDEPSIN, RUCAPARIB, SORAFENIB, SUNITINIB, T-DM1,
TEMSIROLIMUS, THALIDOMIDE, TRAMETINIB, TRASTUZUMAB, VANDETANIB, VEMURAFENIB, VISMODEGIB, VORINOSTAT, ZIV-AFLIBERCEPT

KLINIKAI VIZSGALATBAN ELERHETO HATOANYAGOK (445): 17-AAG, 45C-201, 45C-202, 45C-203, AAL881, AB-010, ABBV-221, ABT-414, ABT-
494, ABT-700, ABT-767, ABT-806, ABTL0812, ACOO10MA, AC-480, ACE-041, ACP-319, ACY-1215, ACY-241, ADU-623, AEBO71, AEE788, AG-
014699, AG-120, AG-881, AGI-5198, AKN-028, ALLITINIB, ALRN-6924, AMG208, AMG-232, AMG319, AMG337, AMG595, AMUVATINIB,

ANLOTINIB, AP26113, AP32788, APRINOCARSEN, AR-42, ARGX-111, ARQ087, ARQ736, ARRY-380, ARRY382, ARX788, AS-703026, AS703988,
ASP2215, ASP3026, ASP5878, ASP8273, AT13387, AT7519, AT9283, AUY922, AV-412, AVX901, AZ628, AZD0156, AZD1480, AZD2014,

AZD2461, AZD3759, AZD4547, AZD5438, AZD6094, AZD6244, AZD6738, AZD-7762, AZD8055, AZD8186, AZD8330, AZD8835, B-701,

BARICITINIB, BAY1000394, BAY1082439, BAY1163877, BAY1179470, BAY1187982, BAY1436032, BAY54-9085, BAY87-2243, BEZ235, BGB-283,
BGB-290, BGJ398, BGT226, BI-2536, BI6727, BI847325, BI-847325, BI860585, BIIBO21, BIIBO28, BKM120, BLU-285, BMN673, BMS-599626,
BMS-690514, BMS-777607, BMS-906024, BMS-911543, BMS-986115, BRIVANIB, BRONTICTUZUMAB, BYL719, CAL-263, CANERTINIB,

CAPMATINIB, CC-223, CEP-32496, CEP-37440, CEP-9722, CG200745, CGM097, CH5424802, CHIAURANIB, CHIR-124, CHIR-265, CHR-2845,
CHR-3996, CLR457, CM-082, CP-724714, CPI-1205, CRA-024781, CRENOLANIB, CT-707, CT-P6, CUCD-101, CUDC-101, CUDC-907, CXD101,

CYCO065, CYC116, DACOMITINIB, DANUSERTIB, DCC-2618, debio0932, debio1347, DECERNOTINIB, DEMCIZUMAB, DOVITINIB, DS-2248, DS-
3032b, DS-6051b, DS-7423, DS-8201a, E6201, E7016, E7050, E7090, E7449, EDO-5S101, EGF816, EMD1204831, EMD1214063, ENMD-2076,

ENMD-981693, ENTRECTINIB, ENZASTAURIN, EPITINIB, EPZ-6438, ERTUMAXOMAB, EZN-2968, FAMITINIB, FEDRATINIB, FILGOTINIB,

FLUZOPARIB, FLX925, FORETINIB, FPA008, FPA144, FRUQUINTINIB, FS102, GANDOTINIB, GC1118, GDC-0084, GDC-0425, GDC-0575, GDC-
0623, GDC-0941, GDC-0980, GF109203X, GLESATINIB, GLPG-0555, GOLVATINIB, GS-9820, GSK1059615, GSK2126458, GSK2636771,

GSK2816126, GSK-461364, HDM201, HEMAY022, HGS1036, HM61713, HMN-214, HMR1275, HS-10241, HSP990, ICOTINIB, ICRUCUMAB,

IDH1R132H, IDH305, ILORASERTIB, IMC-CS4, IMGN289, IMU-131, INC280, INCB039110, INCB040093, INCB047986, INCB050465, INCB052793,
INCB054828, INCB-47986, INIPARIB, INO-1001, IPI-145, IPI-493, IPI-504, IPI-549, ITF2357, JNJ-26481585, JNJ-26483327, JNJ-26854165, JNJ-
38877605, JNJ-42756493, JNJ-61186372, KA2237, KAI-1678, KOS-1022, KTNO158, KU55933, KW-2478, LBT613, LDK378, LESTAURTINIB,

LGX818, LINIFANIB, LOP628, LORLATINIB, LUCITANIB, LXS196, LY2606368, LY287445, LY-2874455, LY2875358, LY294002, LY3023414,

LY3039478, LY3076226, LY3164530, M344, MASITINIB, MATUZUMAB, MC1568, ME-344, ME-401, MEDI4276, MEHD7945A, MEK162,

MFGR1877S, MGAH22, MGCD0103, MGCD265, MI-773, MK0O752, MK-1496, MK-1775, MK-2461, MK-7965, MK-8242, MK-8776, MLN0O128, MLN1117,
MM-111, MM-151, MM-302, MOMELOTINIB, MOTESANIB, MPC-3100, MPTOE028, MR1-1, MRX34, MSC2156119J, NIMESULIDE, NIMOTUZUMAB,
NMS-1286937, NMS-E973, NMS-P937, NS-018, NS-398, NVP-BEP800, OBP-801, ODM-203, ON-01910, ONARTUZUMAB, ORANTINIB, OSI-027,
0OSI-930, P1446A-05, P276-00, P7170, PACRITINIB, PARECOXIB, PCI-34051, PD-0166285, PD0325901, PD184352, PD98059, PEFICITINIB,

PEGDINETANIB, PELITINIB, PEPIDH1M, PEXIDARTINIB, PF-00337210, PF-02341066, PF-03084014, PF-03446962, PF-04217903, PF-04691502,
PF-04965842, PF-06459988, PF-06463922, PF-06747775, PF-477736, PHA-793887, PHA-848125AC, PKI-166, PKI179, PKI-587, PLX-5622,

PLX8394, PLX-9486, POZIOTINIB, PQR309, PRT062070, PU-H71, PWT143, PWT33597, PX-478, PX-866, PYROTINIB, QUIZARTINIB, R547,

RAF265, RDEA119, REBASTINIB, RG1530, RGB-286638, RIDAFOROLIMUS, RILOTUMUMAB, RINDOPEPIMUT, R03280, RO4929097,

RO4987655, RO5045337, RO5083945, RO5126766, RO5212054, RO5503781, RO6839921, ROCILETINIB, RP6530, RUBOXISTAURIN, RXDX-
101, S-222611, S49076, SAIT301, SAPITINIB, SAR125844, SAR260301, SB939, SCH-900776, SEMAGACESTAT, SEMAXANIB, SF1126, SGX523,
SHP-141, SIMOTINIB, SNDX-275, SNS-032, SNX-2112, SNX-5422 mesylate, SOLCITINIB, SOTRASTAURIN, STA-9090, SU-014813, SU-11274,

SU9516, SULFATINIB, Sym004, TAK-165, TAK-285, TAK-733, TANDUTINIB, TAREXTUMAB, TAS-120, TASELISIB, TELATINIB, TEPOTINIB,

TESEVATINIB, TEW-7197, TG02, TG100-115, TG100-801, TG101348, TGR-1202, TIVANTINIB, TIVOZANIB, TSA, TSR-011, TSU-68, U0126, UCN-01,
VARLITINIB, VATALANIB, VELIPARIB, VER155008, VER-49009, VER-50589, VS-5584, VX-970, WP1066, WX-037, WX-554, X-396, X-82, XL019,
XL147, XL-281, XL647, XL765, XL-820, XL888, XL-999, ZALUTUMUMAB, ZD4547, ZM336372, ZSTK474

A gének funkciondlis leirdsa a UniProt (Universal Protein Resource) adatbazisbél szarmazik.

Ez a riport a Realtime Oncology Molecular Treatment Calculator segitségével késziilt. Minden jog fenntartva. A Molecular Treatment Calculator Riportot csak orvos hasznélhatja és értelmezheti.
Az orvos véleményét nem helyettesiti. Az orvos mérlegelheti, vagy figyelmen kiviil hagyhatja a riport altal nydjtott informéciékat. A Molecular Treatment Calculator Riport a tudomanyos irodalom
felhasznaldsaval informacidt szolgéltat a tumorok és a molekuldris profil kozti sszefliggésekrél. A szakirodalom teljességéért és azok tartalméért sem az Oncompass Medicine, sem a Realtime
Oncology nem véllal felel6sséget. A feltlintetett gydgyszerek az adott tumortipusban lehetnek térzskonyvezettek és/vagy finanszirozottak, annak viszonylataban, hogy a riportot melyik orszdgban
hasznaljak.

A Realtime Oncology Molecular Treatment Calculator szamitasaival. Datum / Date: 2021-03-26 08:50
Minden jog fenntartva, Oncompass GmbH. Oldalszam / Page: 74 / 75
Einsiedlerstrasse 23, 8834 Schindellegi, SWITZERLAND

E-mail: info@realtimeoncology.com Web: www.realtimeoncology.com



429397
Oncompass Report = Anonymous
A Realtime Oncology Molecular Treatment Calculator szamitasaival

)

Istvan Petak, MD, PhD
Molekuléris farmakolégus, Igazgaté

A Realtime Oncology Molecular Treatment Calculator szamitasaival. Datum / Date: 2021-03-26 08:50
Minden jog fenntartva, Oncompass GmbH. Oldalszam / Page: 75/ 75
Einsiedlerstrasse 23, 8834 Schindellegi, SWITZERLAND

E-mail: info@realtimeoncology.com Web: www.realtimeoncology.com



	Oncompass Report

