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TP53 Patogénica 2C 

RECQL4 Probablemente 
Patogénica 

2C 

Gen Variante 
(Lecturas – Frec Alélica %) 

Terapia blanco Implicación clínica Patogenicidad Nivel de evidencia 

Sensibilidad 

Afatinib
Erlotinib
Gefitinib

Patogénica 1A Resistencia 

Gen Variante 
(Lecturas – Frec Alélica %) 

Terapia blanco Implicación clínica Enfermedad 
relacionada 

Patogenicidad Nivel de 
evidencia 

p.G105C
c.313G>T
(1646 - 24) 

p.R766fs*77

c.2296delC
(1127 - 100) 

Diagnóstico Síndrome de 
Li-Fraumeni

Diagnóstico Síndrome de 
Rothmund-

Thomson

KMT2C Patogénica 2C p.Y826*

c.2447dupA
(4744 - 50) 

Pronóstico Cáncer de 
pulmón

Variantes con Clasificación III 
Gen Variante Implicación clínica Enfermedad 

relacionada
Patogenicidad Nivel de evidencia 

(Lecturas – Frec Alélica %) 

HNF1A p.G292fs*25 Patogénica 3 Pronóstico Cáncer de pulmón

KMT2B p.R1021fs*14

c.3059dupG
(310 - 100) 

Probablemente 
Patogénica

3 Pronóstico Cáncer de pulmón

c.872dupC
(33 - 100) 

Perfil Molecular para Inmunoterapia 
Carga Mutacional del Tumor (TMB) Estabilidad Microsatelital (MSI) 

TMB-high 

14 mut/mb 

MSI-low 

*Aprobado por la FDA para el tratamiento de pacientes con TMB > 10 mut/mb

Nivel de evidencia

1A

Terapia blanco

Pembrolizumab*, 
Nivolumab más Ipilimumab



La secuenciación masiva determinó variantes en los siguientes genes: 

Variantes de clasificación I 
Se identificó una variante en el gen KRAS (c.34G>T / p.G12C); KRAS es un oncogen frecuentemente mutado en numerosos 
tipos de cánceres, se cuenta con extensa evidencia de su rol en el desarrollo y progresión tumoral. 

La variante p.G12C se encuentra 13% de los cánceres de pulmón de células no pequeñas (CPCNP), y ocasiona una ganancia de 
función del gen que activa la vía RAS resultando en proliferación celular y evasión de apoptosis, la variante p.G12C está relacionada 
con tabaquismo [336-339]. Las mutaciones en KRAS son de pobre pronóstico y han sido asociadas con respuesta reducida a terapia 
EGFR TKIs (Afatinib, Erlotinib, Geftinib), estas variantes no parecen afectar la eficacia de la quimioterapia [336]. A continuación se 
describen las terapias dirigidas con Sotorasib y Adagrasib para la variante p.G12C en CPCNP aprobadas por la FDA.

Sotorasib es un inhibidor selectivo de KRAS G12C, es recomendado por la NCCN para tratamiento del CPCNP avanzado o 
metastásico como terapia subsecuente en pacientes con la variante p.G12C, encontrada en el presente caso,  con base en los 
resultados del ensayo clínico CodeBreaK100 (n=124) de fase II, 37.1% de los pacientes presentaron respuesta objetiva, de los cuales 
3.2% tuvieron repuesta completa y 33.9% respuesta parcial, con supervivencia libre de progresión 6.8 meses y 12.5 meses mediana 
de supervivencia global [340].

De manera similar Adagrasib es otro inhibidor selectivo de KRAS G12C, recientemente aprobado por la FDA  para tratamiento de 
CPCNP avanzado o metastásico con base en los resultados del ensayo clínico KRYSTAL-1 (n=112) de fase II en pacientes con la 
variante p.G12C que habían recibido previamente quimioterapia e inmunoterapia con una mediana de seguimiento de 15.6 meses, 
el 42.9% de los pacientes presentaron respuesta objetiva, la mediana de supervivencia libre de progresión fue de 6.5 meses y la 
supervivencia global fue 12.6 meses (CI 9.2 -19.2), los pacientes con metástasis cerebral mostraron una respuesta objetivo de 33% 
[341], cabe señalar que Adagrasib aún no se encuentra mencionado en las guías clínicas de NCCN.

Se han descrito diversos mecanismos de resistencia a la terapia con Sotorasib y Adagrasib entre ellos la mutación en lugares 
diferentes de KRAS  y la activación de otras vías moleculares, se han detectado alteraciones genómicas adquiridas durante la 
terapia hasta en el 28% de los pacientes tratados con Sotorasib y 45% de los pacientes tratados con Adagrasib [342, 343].
 
Se detectó carga mutacional del tumor (TMB por sus siglas en ingles) de 14 mut/Mb, clasificada como alta (H-TMB ), la H-TMB es  un 
biomarcador para uso de inhibidores de checkpoints inmunológicos. A continuación se describen las terapias dirigidas con 
Pembrolizumab, Nivolumab, Durvalumab y Tremelimumab para H-TMB en CPCNP aprobadas por la FDA.

Hay varios ensayos clínicos en CPCNP que evalúan la aplicabilidad de la alta carga mutacional como primera línea de tratamiento 
con Pembrolizumab, Nivolumab, Ipilimumab, Durvalumab y Tremelimumab versus quimioterapia (QT) basada en platino y aunque  
hay limitaciones metodológicas, la H-TMB e inmunoterapia está asociada con mejor respuesta: en un meta-análisis reciente de 
estas metodologías en CPCNP (n=3838), H-TMB e inmunoterapia se asoció a mejor repuesta objetiva RR: 1.37 y supervivencia libre 
de progresión  HR: 0.69,  sugiriendo un rol positivo de H-TMB como biomarcador de inmunoterapia [344], sin embargo todavía la 
NCCN no recomienda H-TMB como biomarcador de inmunoterapia por falta de suficiente información [336].

En el ensayo clínico fase III KEYNOTE-042 en CPCNP se analizó Pembrolizumab Vs quimioterapia basada en platino, fueron 
evaluables 793/1274 pacientes para TMB, encontrando una tasa de respuesta en pacientes con Pembrolizumab de 34.4% en el 
grupo H-TMB Vs 18.8% en el grupo L-TMB, la supervivencia libre de progresión fue HR 0.75 en H-TMB Vs 1.27 L-TMB, mediana de 
supervivencia global 21.9 meses en H-TMB Vs 12.0 meses en L-TMB, supervivencia global HR: 0.62 Vs 1.09, el punto de corte para 
TMB fue 175 mut/exoma [344, 345].

En el ensayo clínico fase III CheckMate 227 en CPCNP se analizó Nivolumab más Ipilimumab Vs quimioterapia, fueron evaluables 
1004/1739 pacientes para TMB,  la respuesta objetiva fue 45.3% en el grupo H-TMB Vs 26.9% grupo control QT, la supervivencia libre 
de progresión fue HR: 0.58 H-TMB Vs 1.07 L-TMB, la mediana de supervivencia libre de progresión fue 7.2 meses Vs 5.5 meses, 
supervivencia global  HR: 0.68 Vs 0.75, el punto de corte para TMB fue 10 mut/Mb [344, 346].

En el ensayo clínico fase III MYSTIC en CPCNP se analizó Durvalumab más Tremelimumab Vs quimioterapia estándar, fueron 
evaluables 809/1118 pacientes con CPCNP, encontrando la respuesta objetiva en el grupo H-TMB fue 48.4% Vs 16.7% en L-TMB, la 
supervivencia libre de progresión fue HR: 0.53 en H-TMB Vs 1.55 en L-TMB, mediana de supervivencia global H-TMB 21.9 Vs 10 meses 
grupo control QT, supervivencia global  HR: 0.49 H-TMB Vs1.16 grupo control QT, el punto de corte para TMB fue 20 mut/Mb y este 
estudio fue biopsia líquida a diferencia de los anteriores [344, 347].

fuertemente relacionada en remodelación de la cromatina y regulación epigenética. Recientes reportes asociaron la pérdida de función de este

gen en desarrollo de metástasis y en general, mal pronóstico [15, 16]. Se ha asociado mutaciones en el gen KMT2C a alta carga mutacional del

tumor, y con mutaciones del gen TP53, en cuyo caso hay un posible efecto sinérgico para la alta carga mutacional del tumor, y puede ser utilizado 

como un posible predictor positivo de tratamiento con inmunoterapia [17, 18]. Se identificó una deleción en el gen RECQL4 (c.2296delC)

causando un desplazamiento de marco y como consecuencia pérdida de función del gen. El gen codifica para una helicasa involucrada en
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Variantes de clasificación 2 
Se detectó una variante en el gen TP53 (c. 313>T / p.G105C) el cual se relaciona con pérdida de función del gen. El gen TP53 es 
el mas extensamente estudiado y está presente en un gran número de malignidades al verse alterado en aprox. 50% de 
las neoplasias; TP53 regula el ciclo celular al detectar errores/daños en el DNA, induciendo reparación o apoptosis; el defecto en 
esta función lleva a división aberrante de células potencialmente oncogénicas [348]. Variantes con pérdida de función de TP53 
evaluado en estudios clínicos se ha asociado a relativo peor pronóstico y tendencia a resistencia a quimioterapia 
(en comparación con TP53 silvestre) [348, 349].  Hay varios ensayos clínicos fase I en curso pero actualmente no se cuenta 
con terapia dirigida aprobada para cáncer de pulmón para TP53 . Cabe señalar que se ha descrito cáncer de 
pulmón en pacientes con Síndrome Li-Fraumeni y mutaciones de línea germinal en TP53 [359].

Se identificó una variante en el gen KMT2C (c.2447dupA / p.Y816*) resultando en perdida de función del gen. Este gen codifica para 
una histona metiltransferasa fuertemente relacionada en remodelación de la cromatina y regulación epigenética. 
Recientes reportes asociaron la pérdida de función de este gen en desarrollo de metástasis y en general, mal pronóstico 
[350, 351]. Se ha asociado mutaciones en el gen KMT2C a alta carga mutacional del tumor, y con mutaciones del gen TP53, 
en cuyo caso hay un posible efecto sinérgico para la alta carga mutacional del tumor, y puede ser utilizado como 
un posible predictor positivo de tratamiento con inmnunoterapia [352, 353].

Se identificó una deleción en el gen RECQL4 (c.2296delC) causando un desplazamiento de marco y como consecuencia pérdida de 
función del gen. El gen codifica para una helicasa involucrada en replicación, recombinación y reparación del DNA, 
apuntándole como un oncogén y está relacionado con Síndrome Rothmund-Thomsom [354],  sin embargo, cáncer de pulmón 
no hace parte del espectro de cánceres comunes en este síndrome.  El gen RECQL4 se ha identificado alterado en 
varios tipos de cáncer y relacionado con mal pronóstico (p.e. próstata) así como quimioresistencia a varios fármacos basados en 
platinos [355].

Variantes de Clasificación 3
Se identificó una variante en el gen HNF1A (c.872dupC) causando un desplazamiento de marco y proteína trunca con pérdida 
de función del gen. Estudios recientes apuntan que en cáncer de pulmón de células no pequeñas sobreexpresión del RNA 
antisentido  (HNF1A-AS1) proveniente del gen en cuestión resulta en efectos oncogénicos (proliferación celular) en modelos 
de cáncer de pulmón [356]. Estudios siguen en curso para elucidar que mecanismos afectan y posibilidad de actuar como 
un blanco terapéutico o inducir sensibilidad a otras terapias (p.e. radioterapia) [357].

Se encontró una variante en el gen KMT2B (c.3059dupG) resultando en un desplazamiento de marco de lectura y proteína trunca, 
similar al KMT2C, es una histona metiltransferasa. Reportes indican que defectos en la función del gen lleva a reprogramación 
epigenética con efectos oncogénicos en CPCNP [358], hay escasa información referente a este gen, estudios siguen en curso.

Variantes descritas en guías clínicas no encontradas
No se encontraron variantes patogénicas en los genes EGFR, ALK, ROS1, BRAF, NTRK, MET, RET, HER2.

Recomendaciones
Se sugiere estudio de NGS en saliva y asesoramiento genético para descartar síndrome Li-Fraumeni y el 
síndrome de Rothmund-Thomson.

Limitantes del estudio
Este análisis no permite una diferenciación definitiva entre variantes somáticas y germinales, en caso de sospecha de 
cáncer hereditario se sugiere estudio de NGS en saliva y asesoramiento genético.
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Desarrollo de Hallazgos Moleculares 
KRAS 
KRAS es un oncogen que codifica K-Ras, un miembro de la familia de proteínas de membrana Ras que se unen a GDP/
GTP y que poseen actividad GTPasa. La activación de la señalización por Ras ocasiona crecimiento celular, 
diferenciación y supervivencia mediante la activación de la vía de cinasas Raf/MEK/ERK y la vía PI3K/Akt [209, 121]. El 
gen KRAS está frecuentemente mutado en varios tipos de cáncer, con alta incidencia en cáncer de páncreas, colorectal 
y pulmón [66, 85, 65].  

TP53 
El gen TP53 codifica al supresor de tumor  p53, una proteína involucrada en el checkpoint de daño al ADN del ciclo 
celular y ocasiona arresto al ciclo celular cuando detecta daño en el ADN. p53 puede activar genes de reparación de 
ADN o inducir apoptosis en presencia de daño al ADN [144]. La pérdida de p53 es común en cánceres agresivos 
avanzados [20]. Los portadores de mutaciones de línea germinal en TP53 tienen el Síndrome de Li-Fraumeni, un 
síndrome de cáncer hereditario que resulta en múltiples tumores durante la adultez temprana, incluyendo cáncer de 
mama, tumores cerebrales y leucemias [221, 162, 238]. La expresión de p53 en células normales es baja, sin 
embargo, las alteraciones en TP53, incluyendo aquellas que resultan en pérdida de la función de supresor de tumor 
de p53, pueden ocasionar estabilización y expresión elevada de p5, particularmente en el núcleo. Varios estudios han 
demostrado que esto puede tener efectos oncogénicos [131, 123, 270, 191, 102].  

KMT2C 
KMT2C codifica la Histona-lisina-N-metiltransferasa 2C, también conocida como MLL-3, una enzima que es parte del 
complejo coactivador transcripcional y que está involucrada en la modificación de histonas y la regulación positiva de la 
transcripción [10, 140, 16]. MLL3 es un supresor de tumor involucrado en varios procesos celulares, incluyendo regulación 
de homeostasis y señalización de receptores de hormonas [10, 16, 126]. Las mutaciones que inactivan MLL3 y la 
regulación negativa de la expresión de MLL-3 se han reportado en varios tumores y se ha encontrado que participan en 
la tumorigénesis [289, 192, 122, 138, 31, 277].  

RECQL4 
El gen RECQL4 codifica la ADN helicasa Q4 dependiente de ATP (RecQ4, RTS, proteína tipo RecQ 4). RecQ4 participa en 
la replicación del ADN, reparación del ADN y mantenimiento del ADN mitocondrial y telomérico [38, 39]. Las variantes 
patogénicas en RecQ4 resultan en disfunción telomérica y en alteraciones en la replicación y reparación del ADN 
nuclear y mitocondrial [39]. El mRNA de RECQL4 y la expresión protéica de RecQ4 están incrementados en varios tipos 
de tumor comparado con tejido normal. Se sugiere que RecQ4 tiene participación en la proliferación celular y 
tumorigénesis en varios tipos de cáncer [161, 242, 63, 136, 11].  

HNF1A 
HNF1A (factor nuclear de hepatocito 1-alfa, o HNF-1-alfa) es un factor de transcripción involucrado en la regulación de 
múltiples genes [15, 208]. La proteína HNF-1-alfa, también conocida como TCF1, interactúa con otros reguladores de la 
transcripción como beta-catenina, miembros de la familia ATF2 y Smads para modular la activación transcripcional, e 
interactúa con TLE1 para reprimir la transcripción [135, 46, 80]. HNF1A actúa como supresor de tumor en varios tipos de 
cáncer, como cáncer de hígado, linfoma y neoplasias de células renales [142, 153, 198, 251].  

KMT2B 
KMT2B, también conocido como MLL4 o MLL2, codifica la proteína MLL-4, un miembro de la familia de histona 
metiltransferasas. MLL-4 regula tri-metilación de histona 3 lisia 4 (H3K4me3), una modificación central para la 
regulación de la transcripción [109, 7, 105, 50]. MLL-4 promueve el crecimiento de células de carcinoma de mama y 
colorrectal, además que está sobre-expresada en tejidos de estos tipos de carcinoma en comparación con tejido 
normal [182, 9, 240]. Además, las fusiones o reordenamientos que involucran a KMT2B/MLL4 se han reportado en 
algunos carcinomas como el carcinoma hepatocelular, en donde es frecuente encontrar la integración de DNA del virus 
de hepatitis B (HBV) en KMT2B/MLL4 [245, 218, 189, 56, 183].
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Carga de mutación tumoral alta
La carga de mutación tumoral alta (TMB, por sus siglas en inglés) alta indica la presencia de un número elevado de 
mutaciones somáticas no sinónimas en regiones codificantes del genoma de una célula tumoral, expresada en 
mutaciones por megabase (mut/Mb) de ADN de tumor secuenciado [290, 95, 168]. Altos niveles de TMB pueden estar 
asociadas con mantenimiento anormal del genoma debido a reparación por mismatch (MMR) del ADN defectuosa, 
inestabilidad microsatelital (MSI) alta, mutaciones en el dominio de exonucleasa de la ADN polimerasa eta (POLE) o 
mutaciones en los miembros de la familia APOBEC [5, 103]. Además, la TMB alta puede ocurrir como resultado de 
exposición a carcinógenos ambientales como el humo de tabaco y radiación ultravioleta [5, 27]. Mientras que la mayoría 
de los tumores con MSI alta también tienen TMB alta, sólo algunos tumores con TMB alta tienen MSI alta [29]. La TMB se 
correlaciona con la carga de neoantígenos en células tumorales. Se espera que una TMB alta resulte en un incremento 
en la presentación de neoantigenos por proteínas MHC en la superficie celular, incrementando la probabilidad de 
reconocimiento de células tumorales y citólisis por linfocitos que se infiltran en el tumor (TIL) [234, 258]. La TMB alta 
también puede ser un factor pronóstico asociado con mejor supervivencia del paciente [108, 110]. Hay evidencia clínica 
que asocia alta TMB con sensibilidad y respuesta a inhibidores de checkpoint inmunológico como nivolumab, 
ipilimumab, pembrolizumab y atezolizumab en algunos tipos de cáncer como cáncer de pulmón de células no 
pequeñas, melanoma, carcinoma urotelial y cáncer colorrectal [30, 78, 258, 214, 216, 70]. La TMB y la expresión de PD-L1 
son biomarcadores con valor para predecir respuesta a inmunoterapia [286, 93, 213, 92]. 
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Médico Patólogo Prueba realizada por Revisión por Diagnosticado por 

Imagene ID Contenido tumoral Conc (ng/l) Cantidad Total (ng) Reporte de QC 



Estadísticas de Calidad de la Secuencia Genética 

Q587-O266-U217 82.58 12.39 99.56 0.04 90.90 47.77 

Estadísticas del Mapeo, Cobertura y Profundidad 
Imagene Health ID: Q587-O266-U217 

Library Namex: TDNA220043210-1A 

Coverage of Target (%): 100.00 

Average Sequencing Depth on Target: 1332.00 

Duplication Rate: 53.92 

Probe Capture Ratio (%): 65.02 

Total Bases Num in BAM (Mb): 12332.57 

Total Reads Num in BAM: 82440560 

Mapping Reads Num: 82169929 

Mapping Rate (%): 99.67 

Mismatch Rate in Target Region (%): 0.4114 

Mismatch Rate in All Effective Sequence (%): 0.9376 

Target Region Size (bp): 2689765 

Total Mapped Base Num after RmdUp (Mb): 6234.11 

Average Read Length (bp): 149.59 

Read Num On Target Before RmdUp: 63698614 

Read Num On Target After RmdUp: 29354287 

Base Num On Target After RmdUp (Mb): 3582.77 

Site Num Covered On Target (bp): Base Covered On Target: 2689634 

Fraction of Target Covered With At Least 10x(%): 99.96 

Fraction of Target Covered With At Least 50x(%): 99.78 

Fraction of Target Covered With At Least 200x(%): 98.63 

Fraction of Target Covered With At Least 500x(%): 93.46 

Fraction of Target Covered With At Least 1000x(%): 71.41 

Fraction of Target Covered With At Least 1500x(%): 37.74 

Fraction of Target Covered With At Least 2000x(%): 12.72 
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Imagene ID Lecturas crudas 
(Gb) 

Datos crudos 
(Gb) 

Efectivos (%) Tasa de error 
(%) 

Q30 (%) GC (%) 



Descripción Detallada de las Variantes
Variantes de Clasificación I 

12 g.253982
85C>A

KRAS p.G12C c.34G>T NM_00498
5.5 

SNV missense 820 1A Patogénica 

Variantes de Clasificación II 

17 TP53 c.313G>T
6.6 

SNV missense 24 1646 2C Patogénica 

8 

g.7579374
C>A

g.1457387
69delG

RECQL4 

p.G105C 

p.R766fs*
77 

c.2296delC
0.4 

Deletion frameshift 1127 2C Probablem
ente 

Patogénica 

Variantes de Clasificación III 
Lecturas Nivel de 

1 MTOR c.6352-13
T>G 

NM_00495
8.4 

SNV 1382 3 Significado 
incierto 

1 

g.11186866
A>C 

g.1627250
03A>G

DDR2 p.I159V c.475A>G NM_00101
4796.3 

SNV missense 1580 3 Significado 
incierto 

11 EMSY p.V1194L c.3580G>T NM_02019
3.5 

SNV missense 9.44 1758 3 Significado 
incierto 

1 

g.7625714
7G>T

g.204506
566C>T

MDM4 p.Q118* c.352C>T NM_00239
3.5 

SNV stop gain 4.15 1372 3 Significado 
incierto 

1 g.206647
743G>A 

IKBKE c.157G>A NM_01400
2.4 

SNV missense 38 2265 3 Significado 
incierto 

12 g.12143211 
61214321
17insC 

HNF1A 

p.V53M 

p.P289fs*
28

c.863_86
4insC 

NM_00054
5.8 

Insertion frameshift 3.12 1251 3 Significado 
incierto 

12 g.1214321
25_121432

26insC 

HNF1A c.872dupC NM_00054
5.8 

Insertion frameshift 33 3 Patogénica 

13 FLT1 

p.G292fs*
25 

p.P445Q c.1334C>A NM_00201
9.4 

SNV missense 21 1375 3 Significado 
incierto 

17 RARA p.T43S c.128C>G NM_00096
4.4 

SNV missense 360 3 Significado 
incierto 

19 

g.29001398
G>T

g.3848759
8C>G

g.36214633_
36214634i

nsG 

KMT2B c.3059d
upG

NM_01472
7.3 

Insertion frameshift 310 3 Probablem
ente 

Patogénica 
22 g.22221726_

22221728
delGCC 

MAPK1 c.20_22d
elCGG 

NM_00274
5.5 

Deletion in-frame 134 3 Significado 
incierto 

22 g.23653975
_23653976i

nsCCGG 

BCR 

p.R1021fs* 
14 

p.A7del 

p.V1094fs
* 17 

NM_00432
7.4 

Insertion frameshift 18 2206 3 Significado 
incierto 

2 g.225360
697A>T

CUL3 NM_00359
0.5 

SNV 887 3 Significado 
incierto 

2 MSH2 p.T772K

c.3275_32
78dupCC

GG
c.1708-14

T>A
c.2315C>A NM_00025

1.3 
SNV missense 1639 3 Significado 

incierto 
3 

g.47705515C
>A

g.52584433
_52584434i

nsCCT 

PBRM1 c.4576
+5_4 576
+6insGAG 

NM_01831
3.5 

Insertion 1093 3 Significado 
incierto 
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Cromo-
soma 

Cambio 
genómico 

Gen 
Proteína Transcrito 

ID de 
transcrito 

Tipo de 
variante 

Impacto en 
proteína 

Frec. 
Alélica % 

Lecturas Nivel de 
evidencia 

Patoge-
nicidad 

Cambio en Cambio en 

14 

Cromo-
soma 

Cambio 
genómico 

Gen Cambio en 
Proteína 

Cambio en 
Transcrito 

ID de 
transcrito 

Tipo de 
variante 

Impacto en 
proteína 

Frec. 
Alélica % 

Lecturas Nivel de 
evidencia 

Patoge-
nicidad 

100 

7 g.1519450
72_151945

073insT 

KMT2C NM_17060
6.3 

Insertion frameshift 4744 2C Patogénica c.2447dupAp.Y816*

NM_00054

NM_00426

50 

Cromo-
soma 

Cambio 
genómico 

Gen Cambio en 
Proteína 

Cambio en 
Transcrito 

ID de 
transcrito 

Tipo de 
variante 

Impacto en 
proteína 

Frec. 
Alélica % 

Lecturas Nivel de 
evidencia 

Patoge-
nicidad 

50 

50 

100 

50 

100 

50 

50 

50 

50 



4 SLIT2 p.V151I NM_00478
7.4 

SNV missense 5.83 463 3 Significado 
incierto 

5 

g.20469430
G>A 

g.56177872_
56177874

delACA 

MAP3K1 p.T949del NM_00592
1.2 

Deletion in-frame 1060 3 Significado 
incierto 

6 NOTCH4 p.D314Y NM_00455
7.4 

SNV missense 43 1050 3 Significado 
incierto 

6 

g.32188401C
>A

g.33288355_
33288356i

nsAGT 

DAXX NM_00114
1969.2 

Insertion in-frame 1978 3 Significado 
incierto 

7 g.1519455
71T>A

KMT2C 

p.L352dup

p.T650S c.1948A>T NM_17060
6.3 

SNV missense 11 839 3 Significado 
incierto 

7 INHBA p.R229Q c.686G>A NM_00219
2.4 

SNV missense 49 902 3 Significado 
incierto 

7 IKZF1 p.R439S c.1315C>A NM_00606
0.6 

SNV missense 11 1883 3 Significado 
incierto 

8 RUNX1T1 c.-
24+32280A

>G

NM_17563
5.3 

SNV 1503 3 Significado 
incierto 

X 

g.4172984
3C>T

g.504680
80C>A

g.930749
76T>C

g.1006136
41C>A

BTK p.G313V c.938G>T NM_00006
1.3 

SNV missense 19 1611 3 Significado 
incierto 

X CRLF2 c.480G>T NM_02214
8.4 

SNV missense 23 1778 3 Significado 
incierto 

X 

g.1321275
C>A

g.667651
61A>T

AR 

p.W160C 

p.Q58L c.173A>T NM_00004
4.6 

SNV missense 5.33 338 3 Significado 
incierto 

4 g.18752151
4T>G

FAT1 p.I3881L c.11641A>C 

c.451G>A 

c.2845_28
47delACA 

c.940G>T

c.1054_105 
6dupCTA

NM_00524
5.4 

SNV missense 1429 3 Significado 
incierto 

4 g.1061563
8 4G>A 

TET2 p.G429R c.1285G>A NM_00112
7208.3 

SNV missense 1084 3 Significado 
incierto 

50 

50 

50 

50 

50 
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Listado Genético 
ABCB1 CCNE1 DNMT3A GATA3 MAP2K4 PIK3R1 SMAD3 

ABCC1 CD19 DOT1L GATA4 MAP3K1 PIK3R2 SMAD4 

ABCC2 CD22 DPYD GATA6 MAP4K1 PKC/PRRT2 SMARCA1 

ABCC3 CD274 DYNC2H1 GGH MAPK1 PKC? SMARCA4 

ABCC4 CD33 E2F1 GID4 MAPK14 PKC?/PRKCE SMARCB1 

ABCC6 CD52 EGF GLI1 MAPK8 PLCG2 SMARCD1 

ABCG2 CD74 EGFR GLI2 MAPK9 PLK1 SMO 

ABL1 CD79A EML4 GNA11 MAX PMS1 SNAI1 

ABL2 CD79B ENOSF1 GNA13 MCL1 PMS2 SNAI2 

ACTG1 CDA EP300 GNAQ MDM2 POLD1 SNCAIP 

ACVR1B CDC25C EPCAM GNAS MDM4 POLE SOCS1 

ACVR2A CDC42 EPHA3 GOPC MED12 PPARG SOD2 

AIP CDC73 EPHA5 GPC3 MEF2B PPP2R1A SOX10 

AKT1 CDH1 EPHA7 GPR124 MEN1 PPP2R5B SOX17 

AKT2 CDK1 EPHB1 GRB2 MET PRDM1 SOX2 

AKT3 CDK12 EPHX1 GRIN2A MITF PREX2 SOX9 

ALK CDK2 ERBB2 GRM3 MLH1 PRF1 SPEN 

AMER1 CDK4 ERBB3 GSK3B MMP12 PRKAR1A SPINK1 

APC CDK5 ERBB4 GSTA1 MMP14 PRKCI SPOP 

AR CDK6 ERCC1 GSTM3 MMP9 PRKDC SPTA1 

ARAF CDK7 ERCC2 GSTP1 MPL PRSS1 SRC 

ARFRP1 CDK8 ERCC3 H3F3A MRE11A PRSS8 STAG2 

ARID1A CDK9 ERCC4 HDAC1 MSH2 PTCH1 STAT3 

ARID1B CDKN1A ERCC5 HDAC2 MSH3 PTCH2 STAT4 

ARID2 CDKN1B ERG HDAC3 MSH6 PTEN STK11 

ASXL1 CDKN1C ERRFI1 HDAC4 MTHFR PTK2 STK4 

ATIC CDKN2A ESR1/ER HDAC6 MTOR PTPN11 SUFU 

ATM CDKN2B ETV1 HDAC8 MTR QKI SYK 

ATR CDKN2C ETV4 HGF MUTYH RAC1 TAF1 

ATRX CEBPA ETV5 HIF-1/HIF1A MYB RAC2 TBX3 

AURKA CEP57 ETV6 HNF1A MYC RAD50 TCF7L2 

AURKB CHD2 EWSR1 HOXB13 MYCL RAD51 TEK 

AXIN1 CHD3 EXT1 HRAS MYCN RAD51C TERT 

AXIN2 CHD4 EXT2 HSD3B1 MYD88 RAD51D TET2 

AXL CHEK1 EZH2 HSP90AA1/HSP90 MYO1B RAF1 TGFBR1 

BAP1 CHEK2 FAM46C IDH1 NAT1 RANBP2 TGFBR2 

BARD1 CIC FANCA IDH2 NAT2 RARA TLR4 

BAX CNTNAP1 FANCB IGF-1 NBN RARB TMEM127 

BCL10 CNTNAP2 FANCC IGF1R/IGFR NCOR1 RASSF1 TMPRSS2 

BCL11A COL22A1 FANCD2 IGF2 NF1 RASSF8 TNF/TNF-alpha 

BCL2 COMT FANCE IGF2R NF2 RB1 TNFAIP3 
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BCL2L1 COPS3 FANCF IKBKB NFE2L2 RBM10 TNFRSF11A 

BCL2L2 CREBBP FANCG IKBKE NFKBIA RECQL4 TNFRSF14 

BCL6 CRKL FANCI IKZF1 NKX2-1 REL TNFSF11 

BCOR CRLF2 FANCL IL7R NOTCH1 RET TOP1 

BCORL1 CSF1R FANCM INHBA NOTCH2 RHBDF2 TOP2A 

BCR CSMD1 FAS INPP4B NOTCH3 RHEB TP53 

BIRC5 CSMD3 FAT1 IRF2 NOTCH4 RHOA TPMT 

BLCAP CTCF FBXW7 IRF4 NPM1 RICTOR TSC1 

BLK CTLA4 FCGR3A IRS2 NRAS RNF43 TSC2 

BLM CTNNA1 FGF10 ITK NRG1 ROCK1 TSHR 

BMPR1A CTNNB1 FGF14 JAK1 NSD1 ROS1 TUBA1A 

BRAF CUL3 FGF19 JAK2 NTRK1 RPS6KA1 TUBB 

BRCA1 CXCL10 FGF23 JAK3 NTRK2 RPS6KB1 TUBD1 

BRCA2 CXCL8 FGF3 JUN NTRK3 RPTOR TUBE1 

BRD3 CXCR4 FGF4 KAT6A NUP93 RRM1 TWIST1 

BRD4 CYLD FGF6 KDM5A OPRM1 RUNX1/AML1 TYMS/TS 

BRIP1 CYP19A1 FGFR1 KDM5C PAK1 RUNX1T1 U2AF1 

BTG1 CYP1A1 FGFR2 KDM6A PAK3 RUNX2 UGT1A1 

BTK CYP1A2 FGFR3 KDR/VEGFR PALB2 SATB2 UGT1A9 

BUB1 CYP1B1 FGFR4 KEAP1 PARK2 SBDS UMPS 

BUB1B CYP2A6 FH KEL PARP1 SDHA VEGFA 

BUB3 CYP2B6 FLCN KIAA0427 PARP2 SDHAF2 VEGFB 

C11orf30 CYP2C19 FLT1 KIT PARP3 SDHB VHL 

C17orf108 CYP2C8 FLT3 KLHL6 PARP4 SDHC WEE1 

C8orf34 CYP2C9 FLT4 KMT2A/MLL PAX5 SDHD WISP3 

CAMK2G CYP2D6 FOLR3 KMT2B PBRM1 SETD2 WNT1 

CAMKK2 CYP2E1 FOXA1 KMT2C/MLL3 PDCD1 SF3B1 WNT5A 

CARD11 CYP3A4 FOXA2 KMT2D/MLL2 PDCD1LG2 SHH/Hedgehog WNT6 

CASP7 CYP3A5 FOXL2 KRAS PDGFRA SLC10A2 WRN 

CASP8 CYP4B1 FOXO1 LMO1 PDGFRB SLC16A7 WT1 

CBFB DAXX FOXP1 LRP1B PDK1 SLC19A1 XIAP 

CBL DDB2 FRS2 LRRK2 PEG3 SLC22A16 XPA 

CBR1 DDR2 FUBP1 LYN PHOX2B SLC28A3 XPC 

CBR3 DHFR FYN LZTR1 PIK3C2B SLCO1B3 XPO1 

CCND1 DICER1 GABRA6 MAGI2 PIK3CA SLIT2 XRCC1 

CCND2 DIRAS3 GATA1 MAP2K1/MEK1 PIK3CB SLX4 YES1 

CCND3 DIS3L2 GATA2 MAP2K2 PIK3CG SMAD2 ZBTB2 

ZNF217 ZNF703 
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Listado Genético de Fusiones Analizadas 
ALK BCR BRAF BRD4 ETV1 ETV4 ETV5 

ETV6 EWSR1 FGFR1 FGFR3 JAK2 KMT2A MYB 

NTRK1 NTRK2 NTRK3 PPARG RAF1 RET ROS1 

TMPRSS2 

 

Q587-O266-U217 

Imagene Health
Documento confidencial para asesoría genética exclusivamente 



Referencias 
1. Zhong S, Salomoni P, Ronchetti S, Guo A, Ruggero D, Pandolfi PP. Promyelocytic leukemia protein (PML) and Daxx participate in a novel nuclear pathway for apoptosis.. 

J Exp Med. 2000 Feb 21;191(4):631-40

2. Pastoret A, Marcos R, Sampayo-Reyes A, Saucedo-Cardenas O, Lozano-Garza GH, Hernandez A. Inhibition of hepatocyte nuclear factor 1 and 4 alpha (HNF1α and HNF4α) 

as a mechanism of arsenic carcinogenesis.. Arch Toxicol. 2013 Jun;87(6):1001-12. Epub 2012 Oct 5

3. Egloff AM, Grandis JR. Molecular pathways: context-dependent approaches to Notch targeting as cancer therapy.. Clin Cancer Res. 2012 Oct 01;18(19):5188-95. Epub

2012 Jul 6

4. Hugo W, Zaretsky JM, Sun L, Song C, Moreno BH, Hu-Lieskovan S, Berent-Maoz B, Pang J, Chmielowski B, Cherry G, Seja E, Lomeli S, Kong X, Kelley MC, Sosman JA, 

Johnson DB, Ribas A, Lo RS. Genomic and Transcriptomic Features of Response to Anti-PD-1 Therapy in Metastatic Melanoma.. Cell. 2016 Mar 24;165(1):35-44. Epub

2016 Mar 17

5. Ahn S, Hyeon J, Park CK. Notch1 and Notch4 are markers for poor prognosis of hepatocellular carcinoma.. Hepatobiliary Pancreat Dis Int. 2013 Jun;12(3):286-94

6. Lin DY, Huang YS, Jeng JC, Kuo HY, Chang CC, Chao TT, Ho CC, Chen YC, Lin TP, Fang HI, Hung CC, Suen CS, Hwang MJ, Chang KS, Maul GG, Shih HM. Role of SUMO-

interacting motif in Daxx SUMO modification, subnuclear localization, and repression of sumoylated transcription factors.. Mol Cell. 2006 Nov 03;24(3):341-54

7. Tseng RC, Chang JM, Chen JH, Huang WR, Tang YA, Kuo IY, Yan JJ, Lai WW, Wang YC. Deregulation of SLIT2-mediated Cdc42 activity is associated with esophageal cancer 

metastasis and poor prognosis.. J Thorac Oncol. 2015 Jan;10(1):189-98

8. Väliaho J, Smith CI, Vihinen M. BTKbase: the mutation database for X-linked agammaglobulinemia.. Hum Mutat. 2006 Dec;27(12):1209-17

9. Dikshit B, Irshad K, Madan E, Aggarwal N, Sarkar C, Chandra PS, Gupta DK, Chattopadhyay P, Sinha S, Chosdol K. FAT1 acts as an upstream regulator of oncogenic and 

inflammatory pathways, via PDCD4, in glioma cells.. Oncogene. 2013 Aug 15;32(33):3798-808

10. Fang H, Nie L, Chi Z, Liu J, Guo D, Lu X, Hei TK, Balajee AS, Zhao Y. RecQL4 helicase amplification is involved in human breast tumorigenesis.. PLoS One. 2013;8(7):e69600.

Epub 2013 Jul 22

11. Hasan SK, Ottone T, Schlenk RF, Xiao Y, Wiemels JL, Mitra ME, Bernasconi P, Di Raimondo F, Stanghellini MT, Marco P, Mays AN, Döhner H, Sanz MA, Amadori S, 

Grimwade D, Lo-Coco F. Analysis of t(15;17) chromosomal breakpoint sequences in therapy-related versus de novo acute promyelocytic leukemia: association of DNA 

breaks with specific DNA motifs at PML and RARA loci.. Genes Chromosomes Cancer. 2010 Aug;49(8):726-32 

12. Stenzinger A, Allen JD, Maas J, Stewart MD, Merino DM, Wempe MM, Dietel M. Tumor mutational burden standardization initiatives: Recommendations for consistent 

tumor mutational burden assessment in clinical samples to guide immunotherapy treatment decisions.. Genes Chromosomes Cancer. 2019 Aug;58(8):578-588. Epub

2019 Mar 7

13. Miller KR, Kelley K, Tuttle R, Berberich SJ. HdmX overexpression inhibits oncogene induced cellular senescence.. Cell Cycle. 2010 Aug 15;9(16):3376-82. Epub 2010 Aug 

23 

14. Lee S, Roeder RG, Lee JW. Roles of histone H3-lysine 4 methyltransferase complexes in NR-mediated gene transcription.. Prog Mol Biol Transl Sci. 2009;87:343-82. Epub

2009 Oct 7

15. Wade M, Li YC, Wahl GM. MDM2, MDMX and p53 in oncogenesis and cancer therapy.. Nat Rev Cancer. 2013 Feb;13(2):83-96. Epub 2013 Jan 10

16. Bubendorf L, Kononen J, Koivisto P, Schraml P, Moch H, Gasser TC, Willi N, Mihatsch MJ, Sauter G, Kallioniemi OP. Survey of gene amplifications during prostate cancer 

progression by high-throughout fluorescence in situ hybridization on tissue microarrays.. Cancer Res. 1999 Feb 15;59(4):803-6 

17. Kendall RL, Thomas KA. Inhibition of vascular endothelial cell growth factor activity by an endogenously encoded soluble receptor.. Proc Natl Acad Sci U S A. 1993 Nov 

15;90(22):10705-9 

18. Srivastava S, Zou ZQ, Pirollo K, Blattner W, Chang EH. Germ-line transmission of a mutated p53 gene in a cancer-prone family with Li-Fraumeni syndrome.. Nature. 1990 

Dec 20-27;348(6303):747-9 

19. Winandy S, Wu P, Georgopoulos K. A dominant mutation in the Ikaros gene leads to rapid development of leukemia and lymphoma.. Cell. 1995 Oct 20;83(2):289-99

20. Rizvi H, Sanchez-Vega F, La K, Chatila W, Jonsson P, Halpenny D, Plodkowski A, Long N, Sauter JL, Rekhtman N, Hollmann T, Schalper KA, Gainor JF, Shen R, Ni A, Arbour 

KC, Merghoub T, Wolchok J, Snyder A, Chaft JE, Kris MG, Rudin CM, Socci ND, Berger MF, Taylor BS, Zehir A, Solit DB, Arcila ME, Ladanyi M, Riely GJ, Schultz N, Hellmann

MD. Molecular Determinants of Response to Anti-Programmed Cell Death (PD)-1 and Anti-Programmed Death-Ligand 1 (PD-L1) Blockade in Patients With Non-Small-

Cell Lung Cancer Profiled With Targeted Next-Generation Sequencing.. J Clin Oncol. 2018 Mar 01;36(7):633-641. Epub 2018 Jan 16

21. van der Plas DC, Smiers F, Pouwels K, Hoefsloot LH, Löwenberg B, Touw IP. Interleukin-7 signaling in human B cell precursor acute lymphoblastic leukemia cells and 

murine BAF3 cells involves activation of STAT1 and STAT5 mediated via the interleukin-7 receptor alpha chain.. Leukemia. 1996 Aug;10(8):1317-25

22. Perlman R, Schiemann WP, Brooks MW, Lodish HF, Weinberg RA. TGF-beta-induced apoptosis is mediated by the adapter protein Daxx that facilitates JNK activation.. 

Nat Cell Biol. 2001 Aug;3(8):708-14

 

Q587-O266-U217 

Imagene Health
Documento confidencial para asesoría genética exclusivamente 



23. Georgopoulos K, Bigby M, Wang JH, Molnar A, Wu P, Winandy S, Sharpe A. The Ikaros gene is required for the development of all lymphoid lineages.. Cell. 1994 Oct 

07;79(1):143-56

24. Zhang W, Wang J, Wang Q, Chen G, Zhang J, Chen T, Wan T, Zhang Y, Cao X. Identification of a novel type I cytokine receptor CRL2 preferentially expressed by human 

dendritic cells and activated monocytes.. Biochem Biophys Res Commun. 2001 Mar 09;281(4):878-83

25. Tamori A, Yamanishi Y, Kawashima S, Kanehisa M, Enomoto M, Tanaka H, Kubo S, Shiomi S, Nishiguchi S. Alteration of gene expression in human hepatocellular carcinoma 

with integrated hepatitis B virus DNA.. Clin Cancer Res. 2005 Aug 15;11(16):5821-6

26. Planchard D, Popat S, Kerr K, Novello S, Smit EF, Faivre-Finn C, Mok TS, Reck M, Van Schil PE, Hellmann MD, Peters S, ESMO Guidelines Committee. Metastatic non-small 

cell lung cancer: ESMO Clinical Practice Guidelines for diagnosis, treatment and follow-up.. Ann Oncol. 2018 Oct 01;29(Suppl 4):iv192-iv237 

27. Wade M, Wahl GM. Targeting Mdm2 and Mdmx in cancer therapy: better living through medicinal chemistry?. Mol Cancer Res. 2009 Jan;7(1):1-11

28. Maru Y, Witte ON. The BCR gene encodes a novel serine/threonine kinase activity within a single exon.. Cell. 1991 Nov 01;67(3):459-68 

29. Shvarts A, Steegenga WT, Riteco N, van Laar T, Dekker P, Bazuine M, van Ham RC, van der Houven van Oordt W, Hateboer G, van der Eb AJ, Jochemsen AG. MDMX: a 

novel p53-binding protein with some functional properties of MDM2.. EMBO J. 1996 Oct 01;15(19):5349-57 

30. Lawrence MS, Stojanov P, Mermel CH, Robinson JT, Garraway LA, Golub TR, Meyerson M, Gabriel SB, Lander ES, Getz G. Discovery and saturation analysis of cancer 

genes across 21 tumour types.. Nature. 2014 Jan 23;505(7484):495-501. Epub 2014 Jan 5

31. Cullinan SB, Gordan JD, Jin J, Harper JW, Diehl JA. The Keap1-BTB protein is an adaptor that bridges Nrf2 to a Cul3-based E3 ligase: oxidative stress sensing by a Cul3-

Keap1 ligase.. Mol Cell Biol. 2004 Oct;24(19):8477-86

32. Koga T, Hashimoto S, Sugio K, Yoshino I, Nakagawa K, Yonemitsu Y, Sugimachi K, Sueishi K. Heterogeneous distribution of P53 immunoreactivity in human lung

adenocarcinoma correlates with MDM2 protein expression, rather than with P53 gene mutation.. Int J Cancer. 2001 Jul 20;95(4):232-9 

33. Merson S, Yang ZH, Brewer D, Olmos D, Eichholz A, McCarthy F, Fisher G, Kovacs G, Berney DM, Foster CS, Møller H, Scardino P, Cuzick J, Cooper CS, Clark JP, Transatlantic 

Prostate Group. Focal amplification of the androgen receptor gene in hormone-naive human prostate cancer.. Br J Cancer. 2014 Mar 18;110(6):1655-62. Epub 2014 Jan 

30 

34. Lynch HT, Lynch PM, Lanspa SJ, Snyder CL, Lynch JF, Boland CR. Review of the Lynch syndrome: history, molecular genetics, screening, differential diagnosis, and 

medicolegal ramifications.. Clin Genet. 2009 Jul;76(1):1-18

35. Qian Y, Takeuchi S, Dugu L, Tsuji G, Xie L, Nakahara T, Takahara M, Moroi Y, Tu YT, Furue M. Hematopoietic progenitor kinase 1, mitogen-activated protein/extracellular

signal-related protein kinase kinase kinase 1, and phosphomitogen-activated protein kinase kinase 4 are overexpressed in extramammary Paget disease.. Am J

Dermatopathol. 2011 Oct;33(7):681-6

36. Seder CW, Hartojo W, Lin L, Silvers AL, Wang Z, Thomas DG, Giordano TJ, Chen G, Chang AC, Orringer MB, Beer DG. INHBA overexpression promotes cell proliferation

and may be epigenetically regulated in esophageal adenocarcinoma.. J Thorac Oncol. 2009 Apr;4(4):455-62 

37. Tiemessen MM, Baert MR, Schonewille T, Brugman MH, Famili F, Salvatori DC, Meijerink JP, Ozbek U, Clevers H, van Dongen JJ, Staal FJ. The nuclear effector of Wnt-

signaling, Tcf1, functions as a T-cell-specific tumor suppressor for development of lymphomas.. PLoS Biol. 2012;10(11):e1001430. Epub 2012 Nov 20 

38. Hiratsuka S, Maru Y, Okada A, Seiki M, Noda T, Shibuya M. Involvement of Flt-1 tyrosine kinase (vascular endothelial growth factor receptor-1) in pathological 

angiogenesis.. Cancer Res. 2001 Feb 01;61(3):1207-13

39. Pylayeva-Gupta Y, Grabocka E, Bar-Sagi D. RAS oncogenes: weaving a tumorigenic web.. Nat Rev Cancer. 2011 Oct 13;11(11):761-74 

40. Peltomäki P. Lynch syndrome genes.. Fam Cancer. 2005;4(3):227-32 

41. Morris LG, Kaufman AM, Gong Y, Ramaswami D, Walsh LA, Turcan Ş, Eng S, Kannan K, Zou Y, Peng L, Banuchi VE, Paty P, Zeng Z, Vakiani E, Solit D, Singh B, Ganly I, Liau

L, Cloughesy TC, Mischel PS, Mellinghoff IK, Chan TA. Recurrent somatic mutation of FAT1 in multiple human cancers leads to aberrant Wnt activation.. Nat Genet. 2013 

Mar;45(3):253-61. Epub 2013 Jan 27

42. Jonusiene V, Sasnauskiene A, Lachej N, Kanopiene D, Dabkeviciene D, Sasnauskiene S, Kazbariene B, Didziapetriene J. Down-regulated expression of Notch signaling 

molecules in human endometrial cancer.. Med Oncol. 2013 Mar;30(1):438. Epub 2013 Jan 13

43. Hu D, Garruss AS, Gao X, Morgan MA, Cook M, Smith ER, Shilatifard A. The Mll2 branch of the COMPASS family regulates bivalent promoters in mouse embryonic stem 

cells.. Nat Struct Mol Biol. 2013 Sep;20(9):1093-7. Epub 2013 Aug 11

44. Dominguez-Valentin M, Sampson JR, Seppälä TT, Ten Broeke SW, Plazzer JP, Nakken S, Engel C, Aretz S, Jenkins MA, Sunde L, Bernstein I, Capella G, Balaguer F, Thomas 

H, Evans DG, Burn J, Greenblatt M, Hovig E, de Vos Tot Nederveen Cappel WH, Sijmons RH, Bertario L, Tibiletti MG, Cavestro GM, Lindblom A, Della Valle A, Lopez-

Köstner F, Gluck N, Katz LH, Heinimann K, Vaccaro CA, Büttner R, Görgens H, Holinski-Feder E, Morak M, Holzapfel S, Hüneburg R, Knebel Doeberitz MV, Loeffler M, 

Rahner N, Schackert HK, Steinke-Lange V, Schmiegel W, Vangala D, Pylvänäinen K, Renkonen-Sinisalo L, Hopper JL, Win AK, Haile RW, Lindor NM, Gallinger S, Le 

Marchand L, Newcomb PA, Figueiredo JC, Thibodeau SN, Wadt K, Therkildsen C, Okkels H, Ketabi Z, Moreira L, Sánchez A, Serra-Burriel M, Pineda M, Navarro M, Blanco

I, Green K, Lalloo F, Crosbie EJ, Hill J, Denton OG, Frayling IM, Rødland EA, Vasen H, Mints M, Neffa F, Esperon P, Alvarez K, Kariv R, Rosner G, Pinero TA, Gonzalez ML,

Kalfayan P, Tjandra D, Winship IM, Macrae F, Möslein G, Mecklin JP, Nielsen M, Møller P. Cancer risks by gene, age, and gender in 6350 carriers of pathogenic mismatch 

 

Q587-O266-U217 

Imagene Health
Documento confidencial para asesoría genética exclusivamente 



repair variants: findings from the Prospective Lynch Syndrome Database.. Genet Med. 2020 Jan;22(1):15-25. Epub 2019 Jul 24 

45. Kandoth C, McLellan MD, Vandin F, Ye K, Niu B, Lu C, Xie M, Zhang Q, McMichael JF, Wyczalkowski MA, Leiserson MDM, Miller CA, Welch JS, Walter MJ, Wendl MC, Ley 

TJ, Wilson RK, Raphael BJ, Ding L. Mutational landscape and significance across 12 major cancer types.. Nature. 2013 Oct 17;502(7471):333-339

46. Wang J, Zhu ZH, Yang HB, Zhang Y, Zhao XN, Zhang M, Liu YB, Xu YY, Lei QY. Cullin 3 targets methionine adenosyltransferase IIα for ubiquitylation-mediated degradation 

and regulates colorectal cancer cell proliferation.. FEBS J. 2016 Jul;283(13):2390-402. Epub 2016 Jun 6

47. Kato S, Han SY, Liu W, Otsuka K, Shibata H, Kanamaru R, Ishioka C. Understanding the function-structure and function-mutation relationships of p53 tumor suppressor 

protein by high-resolution missense mutation analysis.. Proc Natl Acad Sci U S A. 2003 Jul 08;100(14):8424-9. Epub 2003 Jun 25

48. Campbell BB, Light N, Fabrizio D, Zatzman M, Fuligni F, de Borja R, Davidson S, Edwards M, Elvin JA, Hodel KP, Zahurancik WJ, Suo Z, Lipman T, Wimmer K, Kratz CP,

Bowers DC, Laetsch TW, Dunn GP, Johanns TM, Grimmer MR, Smirnov IV, Larouche V, Samuel D, Bronsema A, Osborn M, Stearns D, Raman P, Cole KA, Storm PB, Yalon 

M, Opocher E, Mason G, Thomas GA, Sabel M, George B, Ziegler DS, Lindhorst S, Issai VM, Constantini S, Toledano H, Elhasid R, Farah R, Dvir R, Dirks P, Huang A, Galati

MA, Chung J, Ramaswamy V, Irwin MS, Aronson M, Durno C, Taylor MD, Rechavi G, Maris JM, Bouffet E, Hawkins C, Costello JF, Meyn MS, Pursell ZF, Malkin D, Tabori 

U, Shlien A. Comprehensive Analysis of Hypermutation in Human Cancer.. Cell. 2017 Nov 16;171(5):1042-1056.e10. Epub 2017 Oct 19

49. Mills IG. Maintaining and reprogramming genomic androgen receptor activity in prostate cancer.. Nat Rev Cancer. 2014 Mar;14(3):187-98

50. Di Conza G, Mancini F, Buttarelli M, Pontecorvi A, Trimarchi F, Moretti F. MDM4 enhances p53 stability by promoting an active conformation of the protein upon DNA 

damage.. Cell Cycle. 2012 Feb 15;11(4):749-60 

51. Bernard P, Goudonnet H, Artur Y, Desvergne B, Wahli W. Activation of the mouse TATA-less and human TATA-containing UDP-glucuronosyltransferase 1A1 promoters 

by hepatocyte nuclear factor 1.. Mol Pharmacol. 1999 Sep;56(3):526-36

52. Su F, Li H, Yan C, Jia B, Zhang Y, Chen X. Depleting MEKK1 expression inhibits the ability of invasion and migration of human pancreatic cancer cells.. J Cancer Res Clin

Oncol. 2009 Dec;135(12):1655-63. Epub 2009 Jun 10

53. Maas A, Hendriks RW. Role of Bruton's tyrosine kinase in B cell development.. Dev Immunol. 2001;8(3-4):171-81 

54. Peters RT, Liao SM, Maniatis T. IKKepsilon is part of a novel PMA-inducible IkappaB kinase complex.. Mol Cell. 2000 Mar;5(3):513-22

55. Hai A, Kizilbash NA, Zaidi SH, Alruwaili J, Shahzad K. Differences in structural elements of Bcr-Abl oncoprotein isoforms in Chronic Myelogenous Leukemia.. Bioinformation.

2014;10(3):108-14. Epub 2014 Mar 19

56. Sasnauskienė A, Jonušienė V, Krikštaponienė A, Butkytė S, Dabkevičienė D, Kanopienė D, Kazbarienė B, Didžiapetrienė J. NOTCH1, NOTCH3, NOTCH4, and JAG2 protein 

levels in human endometrial cancer.. Medicina (Kaunas). 2014;50(1):14-8. Epub 2014 Jun 6

57. Irish JM, Czerwinski DK, Nolan GP, Levy R. Altered B-cell receptor signaling kinetics distinguish human follicular lymphoma B cells from tumor-infiltrating nonmalignant 

B cells.. Blood. 2006 Nov 01;108(9):3135-42. Epub 2006 Jul 11

58. Lindeman NI, Cagle PT, Beasley MB, Chitale DA, Dacic S, Giaccone G, Jenkins RB, Kwiatkowski DJ, Saldivar JS, Squire J, Thunnissen E, Ladanyi M, College of American 

Pathologists International Association for the Study of Lung Cancer and Association for Molecular Pathology. Molecular testing guideline for selection of lung cancer 

patients for EGFR and ALK tyrosine kinase inhibitors: guideline from the College of American Pathologists, International Association for the Study of Lung Cancer, and 

Association for Molecular Pathology.. J Mol Diagn. 2013 Jul;15(4):415-53. Epub 2013 Apr 4

59. Guo JU, Su Y, Zhong C, Ming GL, Song H. Hydroxylation of 5-methylcytosine by TET1 promotes active DNA demethylation in the adult brain.. Cell. 2011 Apr 29;145(3):423-

34. Epub 2011 Apr 14

60. Jiang Q, Li WQ, Hofmeister RR, Young HA, Hodge DR, Keller JR, Khaled AR, Durum SK. Distinct regions of the interleukin-7 receptor regulate different Bcl2 family members.. 

Mol Cell Biol. 2004 Jul;24(14):6501-13

61. Linja MJ, Savinainen KJ, Saramäki OR, Tammela TL, Vessella RL, Visakorpi T. Amplification and overexpression of androgen receptor gene in hormone-refractory prostate 

cancer.. Cancer Res. 2001 May 01;61(9):3550-5 

62. Seo SI, Song SY, Kang MR, Kim MS, Oh JE, Kim YR, Lee JY, Yoo NJ, Lee SH. Immunohistochemical analysis of NF-kappaB signaling proteins IKKepsilon, p50/p105, p52/p100

and RelA in prostate cancers.. APMIS. 2009 Aug;117(8):623-8

63. Dong H, Zhang L, Qian Z, Zhu X, Zhu G, Chen Y, Xie X, Ye Q, Zang J, Ren Z, Ji Q. Identification of HBV-MLL4 Integration and Its Molecular Basis in Chinese Hepatocellular 

Carcinoma.. PLoS One. 2015;10(4):e0123175. Epub 2015 Apr 22

64. Daley GQ, Van Etten RA, Baltimore D. Induction of chronic myelogenous leukemia in mice by the P210bcr/abl gene of the Philadelphia chromosome.. Science. 1990 Feb 

16;247(4944):824-30

65. Maerki S, Olma MH, Staubli T, Steigemann P, Gerlich DW, Quadroni M, Sumara I, Peter M. The Cul3-KLHL21 E3 ubiquitin ligase targets aurora B to midzone microtubules

in anaphase and is required for cytokinesis.. J Cell Biol. 2009 Dec 14;187(6):791-800

66. Brown CJ, Lain S, Verma CS, Fersht AR, Lane DP. Awakening guardian angels: drugging the p53 pathway.. Nat Rev Cancer. 2009 Dec;9(12):862-73

67. Gallahan D, Kozak C, Callahan R. A new common integration region (int-3) for mouse mammary tumor virus on mouse chromosome 17.. J Virol. 1987 Jan;61(1):218-20

 

Q587-O266-U217 

Imagene Health
Documento confidencial para asesoría genética exclusivamente 



68. Zhang C, Liu J, Huang G, Zhao Y, Yue X, Wu H, Li J, Zhu J, Shen Z, Haffty BG, Hu W, Feng Z. Cullin3-KLHL25 ubiquitin ligase targets ACLY for degradation to inhibit lipid 

synthesis and tumor progression.. Genes Dev. 2016 Sep 01;30(17):1956-70

69. Hiort O. Clinical and molecular aspects of androgen insensitivity.. Endocr Dev. 2013;24:33-40. Epub 2013 Feb 1

70. Valletta D, Czech B, Spruss T, Ikenberg K, Wild P, Hartmann A, Weiss TS, Oefner PJ, Müller M, Bosserhoff AK, Hellerbrand C. Regulation and function of the atypical 

cadherin FAT1 in hepatocellular carcinoma.. Carcinogenesis. 2014 Jun;35(6):1407-15. Epub 2014 Mar 3

71. Niraula S, Chi K, Joshua AM. Beyond castration-defining future directions in the hormonal treatment of prostate cancer.. Horm Cancer. 2012 Apr;3(1-2):3-13

72. Ryan NAJ, Morris J, Green K, Lalloo F, Woodward ER, Hill J, Crosbie EJ, Evans DG. Association of Mismatch Repair Mutation With Age at Cancer Onset in Lynch Syndrome: 

Implications for Stratified Surveillance Strategies.. JAMA Oncol. 2017 Dec 01;3(12):1702-1706 

73. Panopoulou E, Murphy C, Rasmussen H, Bagli E, Rofstad EK, Fotsis T. Activin A suppresses neuroblastoma xenograft tumor growth via antimitotic and antiangiogenic 

mechanisms.. Cancer Res. 2005 Mar 01;65(5):1877-86

74. Hughes-Davies L, Huntsman D, Ruas M, Fuks F, Bye J, Chin SF, Milner J, Brown LA, Hsu F, Gilks B, Nielsen T, Schulzer M, Chia S, Ragaz J, Cahn A, Linger L, Ozdag H, Cattaneo

E, Jordanova ES, Schuuring E, Yu DS, Venkitaraman A, Ponder B, Doherty A, Aparicio S, Bentley D, Theillet C, Ponting CP, Caldas C, Kouzarides T. EMSY links the BRCA2

pathway to sporadic breast and ovarian cancer.. Cell. 2003 Nov 26;115(5):523-35

75. Gauvreau GM, O'Byrne PM, Boulet LP, Wang Y, Cockcroft D, Bigler J, FitzGerald JM, Boedigheimer M, Davis BE, Dias C, Gorski KS, Smith L, Bautista E, Comeau MR, Leigh

R, Parnes JR. Effects of an anti-TSLP antibody on allergen-induced asthmatic responses.. N Engl J Med. 2014 May 29;370(22):2102-10. Epub 2014 May 20 

76. Del Re M, Tiseo M, Bordi P, D'Incecco A, Camerini A, Petrini I, Lucchesi M, Inno A, Spada D, Vasile E, Citi V, Malpeli G, Testa E, Gori S, Falcone A, Amoroso D, Chella A, 

Cappuzzo F, Ardizzoni A, Scarpa A, Danesi R. Contribution of KRAS mutations and c.2369C > T (p.T790M) EGFR to acquired resistance to EGFR-TKIs in EGFR mutant NSCLC:

a study on circulating tumor DNA.. Oncotarget. 2017 Feb 21;8(8):13611-13619

77. Feldmann G, Beaty R, Hruban RH, Maitra A. Molecular genetics of pancreatic intraepithelial neoplasia.. J Hepatobiliary Pancreat Surg. 2007;14(3):224-32. Epub 2007

May 29 

78. 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. Epub 2014 May 1

79. Heaphy CM, de Wilde RF, Jiao Y, Klein AP, Edil BH, Shi C, Bettegowda C, Rodriguez FJ, Eberhart CG, Hebbar S, Offerhaus GJ, McLendon R, Rasheed BA, He Y, Yan H, Bigner 

DD, Oba-Shinjo SM, Marie SK, Riggins GJ, Kinzler KW, Vogelstein B, Hruban RH, Maitra A, Papadopoulos N, Meeker AK. Altered telomeres in tumors with ATRX and DAXX 

mutations.. Science. 2011 Jul 22;333(6041):425. Epub 2011 Jun 30 

80. Ansari KI, Kasiri S, Mishra BP, Mandal SS. Mixed lineage leukaemia-4 regulates cell-cycle progression and cell viability and its depletion suppresses growth of xenografted 

tumour in vivo.. Br J Cancer. 2012 Jul 10;107(2):315-24. Epub 2012 Jun 19

81. André T, Kotelevets L, Vaillant JC, Coudray AM, Weber L, Prévot S, Parc R, Gespach C, Chastre E. Vegf, Vegf-B, Vegf-C and their receptors KDR, FLT-1 and FLT-4 during the 

neoplastic progression of human colonic mucosa.. Int J Cancer. 2000 Apr 15;86(2):174-81

82. Salomoni P, Khelifi AF. Daxx: death or survival protein?. Trends Cell Biol. 2006 Feb;16(2):97-104. Epub 2006 Jan 10

83. Mullighan CG, Collins-Underwood JR, Phillips LA, Loudin MG, Liu W, Zhang J, Ma J, Coustan-Smith E, Harvey RC, Willman CL, Mikhail FM, Meyer J, Carroll AJ, Williams RT, 

Cheng J, Heerema NA, Basso G, Pession A, Pui CH, Raimondi SC, Hunger SP, Downing JR, Carroll WL, Rabin KR. Rearrangement of CRLF2 in B-progenitor- and Down 

syndrome-associated acute lymphoblastic leukemia.. Nat Genet. 2009 Nov;41(11):1243-6. Epub 2009 Oct 18 

84. Ma WJ, Zhou Y, Lu D, Dong D, Tian XJ, Wen JX, Zhang J. Reduced expression of Slit2 in renal cell carcinoma.. Med Oncol. 2014 Jan;31(1):768. Epub 2013 Nov 15

85. Houben R, Hesbacher S, Schmid CP, Kauczok CS, Flohr U, Haferkamp S, Müller CS, Schrama D, Wischhusen J, Becker JC. High-level expression of wild-type p53 in melanoma 

cells is frequently associated with inactivity in p53 reporter gene assays.. PLoS One. 2011;6(7):e22096. Epub 2011 Jul 8

86. Soumelis V, Reche PA, Kanzler H, Yuan W, Edward G, Homey B, Gilliet M, Ho S, Antonenko S, Lauerma A, Smith K, Gorman D, Zurawski S, Abrams J, Menon S, McClanahan 

T, de Waal-Malefyt Rd R, Bazan F, Kastelein RA, Liu YJ. Human epithelial cells trigger dendritic cell mediated allergic inflammation by producing TSLP.. Nat Immunol. 

2002 Jul;3(7):673-80. Epub 2002 Jun 10

87. Diekmann D, Brill S, Garrett MD, Totty N, Hsuan J, Monfries C, Hall C, Lim L, Hall A. Bcr encodes a GTPase-activating protein for p21rac.. Nature. 1991 May 

30;351(6325):400-2

88. Martinez VD, Vucic EA, Thu KL, Pikor LA, Hubaux R, Lam WL. Unique pattern of component gene disruption in the NRF2 inhibitor KEAP1/CUL3/RBX1 E3-ubiquitin ligase 

complex in serous ovarian cancer.. Biomed Res Int. 2014;2014:159459. Epub 2014 Jul 9

89. Reche PA, Soumelis V, Gorman DM, Clifford T, Liu Mr, Travis M, Zurawski SM, Johnston J, Liu YJ, Spits H, de Waal Malefyt R, Kastelein RA, Bazan JF. Human thymic stromal 

lymphopoietin preferentially stimulates myeloid cells.. J Immunol. 2001 Jul 01;167(1):336-43

90. Forde PM, Chaft JE, Smith KN, Anagnostou V, Cottrell TR, Hellmann MD, Zahurak M, Yang SC, Jones DR, Broderick S, Battafarano RJ, Velez MJ, Rekhtman N, Olah Z, 

Naidoo J, Marrone KA, Verde F, Guo H, Zhang J, Caushi JX, Chan HY, Sidhom JW, Scharpf RB, White J, Gabrielson E, Wang H, Rosner GL, Rusch V, Wolchok JD, Merghoub

T, Taube JM, Velculescu VE, Topalian SL, Brahmer JR, Pardoll DM. Neoadjuvant PD-1 Blockade in Resectable Lung Cancer.. N Engl J Med. 2018 May 24;378(21):1976-

 

Q587-O266-U217 

Imagene Health
Documento confidencial para asesoría genética exclusivamente 



1986. Epub 2018 Apr 16 

91. Dallol A, Krex D, Hesson L, Eng C, Maher ER, Latif F. Frequent epigenetic inactivation of the SLIT2 gene in gliomas.. Oncogene. 2003 Jul 17;22(29):4611-6 

92. Kim J, Sif S, Jones B, Jackson A, Koipally J, Heller E, Winandy S, Viel A, Sawyer A, Ikeda T, Kingston R, Georgopoulos K. Ikaros DNA-binding proteins direct formation of

chromatin remodeling complexes in lymphocytes.. Immunity. 1999 Mar;10(3):345-55

93. Ding L, Getz G, Wheeler DA, Mardis ER, McLellan MD, Cibulskis K, Sougnez C, Greulich H, Muzny DM, Morgan MB, Fulton L, Fulton RS, Zhang Q, Wendl MC, Lawrence 

MS, Larson DE, Chen K, Dooling DJ, Sabo A, Hawes AC, Shen H, Jhangiani SN, Lewis LR, Hall O, Zhu Y, Mathew T, Ren Y, Yao J, Scherer SE, Clerc K, Metcalf GA, Ng B, 

Milosavljevic A, Gonzalez-Garay ML, Osborne JR, Meyer R, Shi X, Tang Y, Koboldt DC, Lin L, Abbott R, Miner TL, Pohl C, Fewell G, Haipek C, Schmidt H, Dunford-Shore 

BH, Kraja A, Crosby SD, Sawyer CS, Vickery T, Sander S, Robinson J, Winckler W, Baldwin J, Chirieac LR, Dutt A, Fennell T, Hanna M, Johnson BE, Onofrio RC, Thomas RK, 

Tonon G, Weir BA, Zhao X, Ziaugra L, Zody MC, Giordano T, Orringer MB, Roth JA, Spitz MR, Wistuba II, Ozenberger B, Good PJ, Chang AC, Beer DG, Watson MA, Ladanyi 

M, Broderick S, Yoshizawa A, Travis WD, Pao W, Province MA, Weinstock GM, Varmus HE, Gabriel SB, Lander ES, Gibbs RA, Meyerson M, Wilson RK. Somatic mutations 

affect key pathways in lung adenocarcinoma.. Nature. 2008 Oct 23;455(7216):1069-75

94. Vogel W, Gish GD, Alves F, Pawson T. The discoidin domain receptor tyrosine kinases are activated by collagen.. Mol Cell. 1997 Dec;1(1):13-23

95. Li Z, Cai X, Cai CL, Wang J, Zhang W, Petersen BE, Yang FC, Xu M. Deletion of Tet2 in mice leads to dysregulated hematopoietic stem cells and subsequent development 

of myeloid malignancies.. Blood. 2011 Oct 27;118(17):4509-18. Epub 2011 Jul 29

96. Bhattacharya R, Mukherjee N, Dasgupta H, Islam MS, Alam N, Roy A, Das P, Roychoudhury S, Panda CK. Frequent alterations of SLIT2-ROBO1-CDC42 signalling pathway 

in breast cancer: clinicopathological correlation.. J Genet. 2016 Sep;95(3):551-63

97. Costa MJ, Wu X, Cuervo H, Srinivasan R, Bechis SK, Cheang E, Marjanovic O, Gridley T, Cvetic CA, Wang RA. Notch4 is required for tumor onset and perfusion.. Vasc Cell.

2013 Apr 20;5(1):7

98. Saigo K, Yoshida K, Ikeda R, Sakamoto Y, Murakami Y, Urashima T, Asano T, Kenmochi T, Inoue I. Integration of hepatitis B virus DNA into the myeloid/lymphoid or mixed-

lineage leukemia (MLL4) gene and rearrangements of MLL4 in human hepatocellular carcinoma.. Hum Mutat. 2008 May;29(5):703-8 

99. Li L, Tan Y, Chen X, Xu Z, Yang S, Ren F, Guo H, Wang X, Chen Y, Li G, Wang H. MDM4 overexpressed in acute myeloid leukemia patients with complex karyotype and wild-

type TP53.. PLoS One. 2014;9(11):e113088. Epub 2014 Nov 18

100. Andreu-Vieyra CV, Chen R, Agno JE, Glaser S, Anastassiadis K, Stewart AF, Matzuk MM. MLL2 is required in oocytes for bulk histone 3 lysine 4 trimethylation and 

transcriptional silencing.. PLoS Biol. 2010 Aug 17;8(8)

101. Grumolato L, Liu G, Haremaki T, Mungamuri SK, Mong P, Akiri G, Lopez-Bergami P, Arita A, Anouar Y, Mlodzik M, Ronai ZA, Brody J, Weinstein DC, Aaronson SA. β-

Catenin-independent activation of TCF1/LEF1 in human hematopoietic tumor cells through interaction with ATF2 transcription factors.. PLoS Genet. 2013;9(8):e1003603.

Epub 2013 Aug 15

102. Hiratsuka S, Minowa O, Kuno J, Noda T, Shibuya M. Flt-1 lacking the tyrosine kinase domain is sufficient for normal development and angiogenesis in mice.. Proc Natl 

Acad Sci U S A. 1998 Aug 04;95(16):9349-54 

103. Moslein G, Tester DJ, Lindor NM, Honchel R, Cunningham JM, French AJ, Halling KC, Schwab M, Goretzki P, Thibodeau SN. Microsatellite instability and mutation analysis 

of hMSH2 and hMLH1 in patients with sporadic, familial and hereditary colorectal cancer.. Hum Mol Genet. 1996 Sep;5(9):1245-52 

104. Burrows AE, Smogorzewska A, Elledge SJ. Polybromo-associated BRG1-associated factor components BRD7 and BAF180 are critical regulators of p53 required for 

induction of replicative senescence.. Proc Natl Acad Sci U S A. 2010 Aug 10;107(32):14280-5. Epub 2010 Jul 26 

105. Xia M, Xu L, Leng Y, Gao F, Xia H, Zhang D, Ding X. Downregulation of MLL3 in esophageal squamous cell carcinoma is required for the growth and metastasis of cancer 

cells.. Tumour Biol. 2015 Feb;36(2):605-13. Epub 2014 Oct 2

106. Feng Z, Zhang H, Levine AJ, Jin S. The coordinate regulation of the p53 and mTOR pathways in cells.. Proc Natl Acad Sci U S A. 2005 Jun 07;102(23):8204-9. Epub 2005

May 31 

107. Hou R, Liu L, Anees S, Hiroyasu S, Sibinga NE. The Fat1 cadherin integrates vascular smooth muscle cell growth and migration signals.. J Cell Biol. 2006 May 08;173(3):417-

29 

108. Hendriks RW, Yuvaraj S, Kil LP. Targeting Bruton's tyrosine kinase in B cell malignancies.. Nat Rev Cancer. 2014 Apr;14(4):219-32 

109. Long H, Sabatier C, Ma L, Plump A, Yuan W, Ornitz DM, Tamada A, Murakami F, Goodman CS, Tessier-Lavigne M. Conserved roles for Slit and Robo proteins in midline 

commissural axon guidance.. Neuron. 2004 Apr 22;42(2):213-23 

110. Nguyen KD, Vanichsarn C, Nadeau KC. TSLP directly impairs pulmonary Treg function: association with aberrant tolerogenic immunity in asthmatic airway.. Allergy 

Asthma Clin Immunol. 2010 Mar 15;6(1):4

111. Acharya S, Wilson T, Gradia S, Kane MF, Guerrette S, Marsischky GT, Kolodner R, Fishel R. hMSH2 forms specific mispair-binding complexes with hMSH3 and hMSH6.. 

Proc Natl Acad Sci U S A. 1996 Nov 26;93(24):13629-34

112. Chan TA, Yarchoan M, Jaffee E, Swanton C, Quezada SA, Stenzinger A, Peters S. Development of tumor mutation burden as an immunotherapy biomarker: utility for the

oncology clinic.. Ann Oncol. 2019 Jan 01;30(1):44-56

 

Q587-O266-U217 

Imagene Health
Documento confidencial para asesoría genética exclusivamente 



113. Tang M, Li Y, Zhang Y, Chen Y, Huang W, Wang D, Zaug AJ, Liu D, Zhao Y, Cech TR, Ma W, Songyang Z. Disease mutant analysis identifies a new function of DAXX in 

telomerase regulation and telomere maintenance.. J Cell Sci. 2015 Jan 15;128(2):331-41. Epub 2014 Nov 21

114. Dallol A, Morton D, Maher ER, Latif F. SLIT2 axon guidance molecule is frequently inactivated in colorectal cancer and suppresses growth of colorectal carcinoma cells.. 

Cancer Res. 2003 Mar 01;63(5):1054-8

115. Brosens LA, Tytgat KM, Morsink FH, Sinke RJ, Ten Berge IJ, Giardiello FM, Offerhaus GJ, Keller JJ. Multiple colorectal neoplasms in X-linked agammaglobulinemia.. Clin 

Gastroenterol Hepatol. 2008 Jan;6(1):115-9. Epub 2007 Oct 29

116. Ghanem MA, van Steenbrugge GJ, Sudaryo MK, Mathoera RB, Nijman JM, van der Kwast TH. Expression and prognostic relevance of vascular endothelial growth factor

(VEGF) and its receptor (FLT-1) in nephroblastoma.. J Clin Pathol. 2003 Feb;56(2):107-13

117. Gelman IH. Androgen receptor activation in castration-recurrent prostate cancer: the role of Src-family and Ack1 tyrosine kinases.. Int J Biol Sci. 2014;10(6):620-6. Epub 

2014 Jun 5

118. Tonozuka Y, Fujio K, Sugiyama T, Nosaka T, Hirai M, Kitamura T. Molecular cloning of a human novel type I cytokine receptor related to delta1/TSLPR.. Cytogenet Cell 

Genet. 2001;93(1-2):23-5 

119. Natarajan TG, Kallakury BV, Sheehan CE, Bartlett MB, Ganesan N, Preet A, Ross JS, FitzGerald KT. Epigenetic regulator MLL2 shows altered expression in cancer cell lines 

and tumors from human breast and colon.. Cancer Cell Int. 2010 Apr 30;10:13

120. Farber L, Efrati E, Elkin H, Peerless Y, Sabo E, Ben-Izhak O, Hershkovitz D. Molecular morphometric analysis shows relative intra-tumoural homogeneity for KRAS mutations 

in colorectal cancer.. Virchows Arch. 2011 Nov;459(5):487-93. Epub 2011 Oct 21

121. Ko M, Huang Y, Jankowska AM, Pape UJ, Tahiliani M, Bandukwala HS, An J, Lamperti ED, Koh KP, Ganetzky R, Liu XS, Aravind L, Agarwal S, Maciejewski JP, Rao A. Impaired

hydroxylation of 5-methylcytosine in myeloid cancers with mutant TET2.. Nature. 2010 Dec 09;468(7325):839-43 

122. Du P, Huang P, Huang X, Li X, Feng Z, Li F, Liang S, Song Y, Stenvang J, Brünner N, Yang H, Ou Y, Gao Q, Li L. Comprehensive genomic analysis of Oesophageal Squamous 

Cell Carcinoma reveals clinical relevance.. Sci Rep. 2017 Nov 10;7(1):15324

123. Ott CJ, Kopp N, Bird L, Paranal RM, Qi J, Bowman T, Rodig SJ, Kung AL, Bradner JE, Weinstock DM. BET bromodomain inhibition targets both c-Myc and IL7R in high-risk 

acute lymphoblastic leukemia.. Blood. 2012 Oct 04;120(14):2843-52. Epub 2012 Aug 17

124. Baxter EJ, Hochhaus A, Bolufer P, Reiter A, Fernandez JM, Senent L, Cervera J, Moscardo F, Sanz MA, Cross NC. The t(4;22)(q12;q11) in atypical chronic myeloid leukaemia 

fuses BCR to PDGFRA.. Hum Mol Genet. 2002 Jun 01;11(12):1391-7 

125. Mohamed AJ, Yu L, Bäckesjö CM, Vargas L, Faryal R, Aints A, Christensson B, Berglöf A, Vihinen M, Nore BF, Smith CI. Bruton's tyrosine kinase (Btk): function, regulation, 

and transformation with special emphasis on the PH domain.. Immunol Rev. 2009 Mar;228(1):58-73

126. Seto T, Higashiyama M, Funai H, Imamura F, Uematsu K, Seki N, Eguchi K, Yamanaka T, Ichinose Y. Prognostic value of expression of vascular endothelial growth factor 

and its flt-1 and KDR receptors in stage I non-small-cell lung cancer.. Lung Cancer. 2006 Jul;53(1):91-6. Epub 2006 May 11

127. Pan WW, Zhou JJ, Liu XM, Xu Y, Guo LJ, Yu C, Shi QH, Fan HY. Death domain-associated protein DAXX promotes ovarian cancer development and chemoresistance.. J Biol

Chem. 2013 May 10;288(19):13620-30. Epub 2013 Mar 28

128. Campesato LF, Barroso-Sousa R, Jimenez L, Correa BR, Sabbaga J, Hoff PM, Reis LF, Galante PA, Camargo AA. Comprehensive cancer-gene panels can be used to estimate 

mutational load and predict clinical benefit to PD-1 blockade in clinical practice.. Oncotarget. 2015 Oct 27;6(33):34221-7

129. Chalmers ZR, Connelly CF, Fabrizio D, Gay L, Ali SM, Ennis R, Schrock A, Campbell B, Shlien A, Chmielecki J, Huang F, He Y, Sun J, Tabori U, Kennedy M, Lieber DS, Roels 

S, White J, Otto GA, Ross JS, Garraway L, Miller VA, Stephens PJ, Frampton GM. Analysis of 100,000 human cancer genomes reveals the landscape of tumor mutational 

burden.. Genome Med. 2017 Apr 19;9(1):34

130. de Vries C, Escobedo JA, Ueno H, Houck K, Ferrara N, Williams LT. The fms-like tyrosine kinase, a receptor for vascular endothelial growth factor.. Science. 1992 Feb 

21;255(5047):989-91

131. Satterthwaite AB, Witte ON. The role of Bruton's tyrosine kinase in B-cell development and function: a genetic perspective.. Immunol Rev. 2000 Jun;175:120-7

132. Ong CK, Subimerb C, Pairojkul C, Wongkham S, Cutcutache I, Yu W, McPherson JR, Allen GE, Ng CC, Wong BH, Myint SS, Rajasegaran V, Heng HL, Gan A, Zang ZJ, Wu Y, 

Wu J, Lee MH, Huang D, Ong P, Chan-on W, Cao Y, Qian CN, Lim KH, Ooi A, Dykema K, Furge K, Kukongviriyapan V, Sripa B, Wongkham C, Yongvanit P, Futreal PA,

Bhudhisawasdi V, Rozen S, Tan P, Teh BT. Exome sequencing of liver fluke-associated cholangiocarcinoma.. Nat Genet. 2012 May 06;44(6):690-3. Epub 2012 May 6

133. Hollenbach AD, McPherson CJ, Mientjes EJ, Iyengar R, Grosveld G. Daxx and histone deacetylase II associate with chromatin through an interaction with core histones

and the chromatin-associated protein Dek.. J Cell Sci. 2002 Aug 15;115(Pt 16):3319-30 

134. Michaelson JS, Leder P. RNAi reveals anti-apoptotic and transcriptionally repressive activities of DAXX.. J Cell Sci. 2003 Jan 15;116(Pt 2):345-52

135. Zhang J, Kalkum M, Yamamura S, Chait BT, Roeder RG. E protein silencing by the leukemogenic AML1-ETO fusion protein.. Science. 2004 Aug 27;305(5688):1286-9 

136. Li L, Huang GM, Banta AB, Deng Y, Smith T, Dong P, Friedman C, Chen L, Trask BJ, Spies T, Rowen L, Hood L. Cloning, characterization, and the complete 56.8-kilobase 

DNA sequence of the human NOTCH4 gene.. Genomics. 1998 Jul 01;51(1):45-58

 

Q587-O266-U217 

Imagene Health
Documento confidencial para asesoría genética exclusivamente 



137. Calabi F, Cilli V. CBFA2T1, a gene rearranged in human leukemia, is a member of a multigene family.. Genomics. 1998 Sep 15;52(3):332-41

138. Yarchoan M, Albacker LA, Hopkins AC, Montesion M, Murugesan K, Vithayathil TT, Zaidi N, Azad NS, Laheru DA, Frampton GM, Jaffee EM. PD-L1 expression and tumor 

mutational burden are independent biomarkers in most cancers.. JCI Insight. 2019 Mar 21;4(6)

139. Kwan PS, Lau CC, Chiu YT, Man C, Liu J, Tang KD, Wong YC, Ling MT. Daxx regulates mitotic progression and prostate cancer predisposition.. Carcinogenesis. 2013

Apr;34(4):750-9. Epub 2012 Dec 13

140. Yang X, Khosravi-Far R, Chang HY, Baltimore D. Daxx, a novel Fas-binding protein that activates JNK and apoptosis.. Cell. 1997 Jun 27;89(7):1067-76

141. Zou Y, Stoeckli E, Chen H, Tessier-Lavigne M. Squeezing axons out of the gray matter: a role for slit and semaphorin proteins from midline and ventral spinal cord.. Cell. 

2000 Aug 04;102(3):363-75 

142. Meléndez B, Van Campenhout C, Rorive S, Remmelink M, Salmon I, D'Haene N. Methods of measurement for tumor mutational burden in tumor tissue.. Transl Lung 

Cancer Res. 2018 Dec;7(6):661-667

143. Zehir A, Benayed R, Shah RH, Syed A, Middha S, Kim HR, Srinivasan P, Gao J, Chakravarty D, Devlin SM, Hellmann MD, Barron DA, Schram AM, Hameed M, Dogan S, Ross 

DS, Hechtman JF, DeLair DF, Yao J, Mandelker DL, Cheng DT, Chandramohan R, Mohanty AS, Ptashkin RN, Jayakumaran G, Prasad M, Syed MH, Rema AB, Liu ZY, Nafa

K, Borsu L, Sadowska J, Casanova J, Bacares R, Kiecka IJ, Razumova A, Son JB, Stewart L, Baldi T, Mullaney KA, Al-Ahmadie H, Vakiani E, Abeshouse AA, Penson AV,

Jonsson P, Camacho N, Chang MT, Won HH, Gross BE, Kundra R, Heins ZJ, Chen HW, Phillips S, Zhang H, Wang J, Ochoa A, Wills J, Eubank M, Thomas SB, Gardos SM, 

Reales DN, Galle J, Durany R, Cambria R, Abida W, Cercek A, Feldman DR, Gounder MM, Hakimi AA, Harding JJ, Iyer G, Janjigian YY, Jordan EJ, Kelly CM, Lowery MA, 

Morris LGT, Omuro AM, Raj N, Razavi P, Shoushtari AN, Shukla N, Soumerai TE, Varghese AM, Yaeger R, Coleman J, Bochner B, Riely GJ, Saltz LB, Scher HI, Sabbatini PJ,

Robson ME, Klimstra DS, Taylor BS, Baselga J, Schultz N, Hyman DM, Arcila ME, Solit DB, Ladanyi M, Berger MF. Mutational landscape of metastatic cancer revealed

from prospective clinical sequencing of 10,000 patients.. Nat Med. 2017 Jun;23(6):703-713. Epub 2017 May 8 

144. Wu JY, Feng L, Park HT, Havlioglu N, Wen L, Tang H, Bacon KB, Jiang Zh, Zhang Xc, Rao Y. The neuronal repellent Slit inhibits leukocyte chemotaxis induced by chemotactic 

factors.. Nature. 2001 Apr 19;410(6831):948-52 

145. Lentz O, Urlacher V, Schmid RD. Substrate specificity of native and mutated cytochrome P450 (CYP102A3) from Bacillus subtilis.. J Biotechnol. 2004 Feb 19;108(1):41-9

146. Trela E, Glowacki S, Błasiak J. Therapy of chronic myeloid leukemia: twilight of the imatinib era?. ISRN Oncol. 2014;2014:596483. Epub 2014 Jan 30

147. Grau L, Luque-Garcia JL, González-Peramato P, Theodorescu D, Palou J, Fernandez-Gomez JM, Sánchez-Carbayo M. A quantitative proteomic analysis uncovers the 

relevance of CUL3 in bladder cancer aggressiveness.. PLoS One. 2013;8(1):e53328. Epub 2013 Jan 8

148. Denissov S, Hofemeister H, Marks H, Kranz A, Ciotta G, Singh S, Anastassiadis K, Stunnenberg HG, Stewart AF. Mll2 is required for H3K4 trimethylation on bivalent 

promoters in embryonic stem cells, whereas Mll1 is redundant.. Development. 2014 Feb;141(3):526-37. Epub 2014 Jan 14

149. Michel JJ, Xiong Y. Human CUL-1, but not other cullin family members, selectively interacts with SKP1 to form a complex with SKP2 and cyclin A.. Cell Growth Differ. 1998

Jun;9(6):435-49

150. Lao VV, Welcsh P, Luo Y, Carter KT, Dzieciatkowski S, Dintzis S, Meza J, Sarvetnick NE, Monnat RJ, Loeb LA, Grady WM. Altered RECQ Helicase Expression in Sporadic 

Primary Colorectal Cancers.. Transl Oncol. 2013 Aug;6(4):458-69. Epub 2013 Aug 1

151. Nakayama H, Ishimaru F, Avitahl N, Sezaki N, Fujii N, Nakase K, Ninomiya Y, Harashima A, Minowada J, Tsuchiyama J, Imajoh K, Tsubota T, Fukuda S, Sezaki T, Kojima K, 

Hara M, Takimoto H, Yorimitsu S, Takahashi I, Miyata A, Taniguchi S, Tokunaga Y, Gondo H, Niho Y, Harada M, et al.. Decreases in Ikaros activity correlate with blast

crisis in patients with chronic myelogenous leukemia.. Cancer Res. 1999 Aug 15;59(16):3931-4

152. Koivisto P, Kononen J, Palmberg C, Tammela T, Hyytinen E, Isola J, Trapman J, Cleutjens K, Noordzij A, Visakorpi T, Kallioniemi OP. Androgen receptor gene amplification: 

a possible molecular mechanism for androgen deprivation therapy failure in prostate cancer.. Cancer Res. 1997 Jan 15;57(2):314-9 

153. Burdette JE, Jeruss JS, Kurley SJ, Lee EJ, Woodruff TK. Activin A mediates growth inhibition and cell cycle arrest through Smads in human breast cancer cells.. Cancer Res.

2005 Sep 01;65(17):7968-75 

154. Jankowska AM, Szpurka H, Tiu RV, Makishima H, Afable M, Huh J, O'Keefe CL, Ganetzky R, McDevitt MA, Maciejewski JP. Loss of heterozygosity 4q24 and TET2 mutations 

associated with myelodysplastic/myeloproliferative neoplasms.. Blood. 2009 Jun 18;113(25):6403-10. Epub 2009 Apr 16

155. Cousineau I, Belmaaza A. EMSY overexpression disrupts the BRCA2/RAD51 pathway in the DNA-damage response: implications for chromosomal 

instability/recombination syndromes as checkpoint diseases.. Mol Genet Genomics. 2011 Apr;285(4):325-40. Epub 2011 Mar 16

156. Vogel WF, Abdulhussein R, Ford CE. Sensing extracellular matrix: an update on discoidin domain receptor function.. Cell Signal. 2006 Aug;18(8):1108-16. Epub 2006 Feb

28 

157. Han C, Ma J, Zhao J, Zhou Y, Jing W, Zou H. EGFR mutations, gene amplification, and protein expression and KRAS mutations in primary and metastatic tumors of nonsmall 

cell lung cancers and their clinical implications: a meta-analysis.. Cancer Invest. 2011 Nov;29(9):626-34 

158. Lin DC, Dinh HQ, Xie JJ, Mayakonda A, Silva TC, Jiang YY, Ding LW, He JZ, Xu XE, Hao JJ, Wang MR, Li C, Xu LY, Li EM, Berman BP, Phillip Koeffler H. Identification of distinct 

mutational patterns and new driver genes in oesophageal squamous cell carcinomas and adenocarcinomas.. Gut. 2018 Oct;67(10):1769-1779. Epub 2017 Aug 31

159. Zeng R, Tan G, Li W, Ma Y. Increased Expression of Cullin 3 in Nasopharyngeal Carcinoma and Knockdown Inhibits Proliferation and Invasion.. Oncol Res. 2018 Jan 

 

Q587-O266-U217 

Imagene Health
Documento confidencial para asesoría genética exclusivamente 



19;26(1):111-122. Epub 2017 Apr 18 

160. D'Cruz OJ, Uckun FM. Novel Bruton's tyrosine kinase inhibitors currently in development.. Onco Targets Ther. 2013;6:161-76. Epub 2013 Mar 6

161. Porta C, Paglino C, Mosca A. Targeting PI3K/Akt/mTOR Signaling in Cancer.. Front Oncol. 2014;4:64. Epub 2014 Apr 14

162. Cox B, Hadjantonakis AK, Collins JE, Magee AI. Cloning and expression throughout mouse development of mfat1, a homologue of the Drosophila tumour suppressor gene

fat.. Dev Dyn. 2000 Mar;217(3):233-40

163. Yagi T, Hibi S, Takanashi M, Kano G, Tabata Y, Imamura T, Inaba T, Morimoto A, Todo S, Imashuku S. High frequency of Ikaros isoform 6 expression in acute myelomonocytic 

and monocytic leukemias: implications for up-regulation of the antiapoptotic protein Bcl-XL in leukemogenesis.. Blood. 2002 Feb 15;99(4):1350-5

164. Daniels DL, Weis WI. Beta-catenin directly displaces Groucho/TLE repressors from Tcf/Lef in Wnt-mediated transcription activation.. Nat Struct Mol Biol. 2005

Apr;12(4):364-71. Epub 2005 Mar 13

165. Bhan A, Hussain I, Ansari KI, Bobzean SA, Perrotti LI, Mandal SS. Histone methyltransferase EZH2 is transcriptionally induced by estradiol as well as estrogenic endocrine 

disruptors bisphenol-A and diethylstilbestrol.. J Mol Biol. 2014 Oct 09;426(20):3426-41. Epub 2014 Aug 1

166. Liu H, Xing Y, Yang S, Tian D. Remarkable difference of somatic mutation patterns between oncogenes and tumor suppressor genes.. Oncol Rep. 2011 Dec;26(6):1539-

46. Epub 2011 Sep 1

167. Ezell SA, Tsichlis PN. Akt1, EMSY, BRCA2 and type I IFN signaling: a novel arm of the IFN response.. Transcription. 2012 Nov-Dec;3(6):305-9. Epub 2012 Nov 1

168. Boehm JS, Zhao JJ, Yao J, Kim SY, Firestein R, Dunn IF, Sjostrom SK, Garraway LA, Weremowicz S, Richardson AL, Greulich H, Stewart CJ, Mulvey LA, Shen RR, Ambrogio 

L, Hirozane-Kishikawa T, Hill DE, Vidal M, Meyerson M, Grenier JK, Hinkle G, Root DE, Roberts TM, Lander ES, Polyak K, Hahn WC. Integrative genomic approaches

identify IKBKE as a breast cancer oncogene.. Cell. 2007 Jun 15;129(6):1065-79

169. Yuan M, Guo H, Li J, Sui C, Qin Y, Wang J, Khan YH, Ye L, Xie F, Wang H, Yuan L, Ye J. Slit2 and Robo1 induce opposing effects on metastasis of hepatocellular carcinoma 

Sk-hep-1 cells.. Int J Oncol. 2016 Jul;49(1):305-15. Epub 2016 May 5

170. Olaso E, Ikeda K, Eng FJ, Xu L, Wang LH, Lin HC, Friedman SL. DDR2 receptor promotes MMP-2-mediated proliferation and invasion by hepatic stellate cells.. J Clin Invest.

2001 Nov;108(9):1369-78 

171. Jäwert F, Hasséus B, Kjeller G, Magnusson B, Sand L, Larsson L. Loss of 5-hydroxymethylcytosine and TET2 in oral squamous cell carcinoma.. Anticancer Res. 2013 

Oct;33(10):4325-8

172. Zoncu R, Efeyan A, Sabatini DM. mTOR: from growth signal integration to cancer, diabetes and ageing.. Nat Rev Mol Cell Biol. 2011 Jan;12(1):21-35. Epub 2010 Dec 15

173. Laplante M, Sabatini DM. mTOR signaling in growth control and disease.. Cell. 2012 Apr 13;149(2):274-93

174. Kumar R, Cheney KM, McKirdy R, Neilsen PM, Schulz RB, Lee J, Cohen J, Booker GW, Callen DF. CBFA2T3-ZNF652 corepressor complex regulates transcription of the E-

box gene HEB.. J Biol Chem. 2008 Jul 04;283(27):19026-38. Epub 2008 May 2 

175. Alexandrov LB, Nik-Zainal S, Wedge DC, Aparicio SA, Behjati S, Biankin AV, Bignell GR, Bolli N, Borg A, Børresen-Dale AL, Boyault S, Burkhardt B, Butler AP, Caldas C, 

Davies HR, Desmedt C, Eils R, Eyfjörd JE, Foekens JA, Greaves M, Hosoda F, Hutter B, Ilicic T, Imbeaud S, Imielinski M, Jäger N, Jones DT, Jones D, Knappskog S, Kool M,

Lakhani SR, López-Otín C, Martin S, Munshi NC, Nakamura H, Northcott PA, Pajic M, Papaemmanuil E, Paradiso A, Pearson JV, Puente XS, Raine K, Ramakrishna M, 

Richardson AL, Richter J, Rosenstiel P, Schlesner M, Schumacher TN, Span PN, Teague JW, Totoki Y, Tutt AN, Valdés-Mas R, van Buuren MM, van 't Veer L, Vincent-

Salomon A, Waddell N, Yates LR, Australian Pancreatic Cancer Genome Initiative, ICGC Breast Cancer Consortium, ICGC MMML-Seq Consortium, ICGC PedBrain, Zucman-

Rossi J, Futreal PA, McDermott U, Lichter P, Meyerson M, Grimmond SM, Siebert R, Campo E, Shibata T, Pfister SM, Campbell PJ, Stratton MR. Signatures of mutational 

processes in human cancer.. Nature. 2013 Aug 22;500(7463):415-21. Epub 2013 Aug 14

176. van der Meer JW, Weening RS, Schellekens PT, van Munster IP, Nagengast FM. Colorectal cancer in patients with X-linked agammaglobulinaemia.. Lancet. 1993 Jun

05;341(8858):1439-40 

177. Zang ZJ, Cutcutache I, Poon SL, Zhang SL, McPherson JR, Tao J, Rajasegaran V, Heng HL, Deng N, Gan A, Lim KH, Ong CK, Huang D, Chin SY, Tan IB, Ng CC, Yu W, Wu Y, 

Lee M, Wu J, Poh D, Wan WK, Rha SY, So J, Salto-Tellez M, Yeoh KG, Wong WK, Zhu YJ, Futreal PA, Pang B, Ruan Y, Hillmer AM, Bertrand D, Nagarajan N, Rozen S, Teh

BT, Tan P. Exome sequencing of gastric adenocarcinoma identifies recurrent somatic mutations in cell adhesion and chromatin remodeling genes.. Nat Genet. 2012 

May;44(5):570-4

178. Kahn S, Yamamoto F, Almoguera C, Winter E, Forrester K, Jordano J, Perucho M. The c-K-ras gene and human cancer (review).. Anticancer Res. 1987 Jul-Aug;7(4A):639-

52 

179. Nakase K, Ishimaru F, Avitahl N, Dansako H, Matsuo K, Fujii K, Sezaki N, Nakayama H, Yano T, Fukuda S, Imajoh K, Takeuchi M, Miyata A, Hara M, Yasukawa M, Takahashi 

I, Taguchi H, Matsue K, Nakao S, Niho Y, Takenaka K, Shinagawa K, Ikeda K, Niiya K, Harada M. Dominant negative isoform of the Ikaros gene in patients with adult B-

cell acute lymphoblastic leukemia.. Cancer Res. 2000 Aug 01;60(15):4062-5

180. van Hattem WA, Carvalho R, Li A, Offerhaus GJ, Goggins M. Amplification of EMSY gene in a subset of sporadic pancreatic adenocarcinomas.. Int J Clin Exp Pathol. 2008 

Jan 01;1(4):343-51. Epub 2008 Jan 1

181. Sun BK, Kim JH, Nguyen HN, Oh S, Kim SY, Choi S, Choi HJ, Lee YJ, Song JJ. MEKK1/MEKK4 are responsible for TRAIL-induced JNK/p38 phosphorylation.. Oncol Rep. 2011

 

Q587-O266-U217 

Imagene Health
Documento confidencial para asesoría genética exclusivamente 



Feb;25(2):537-44. Epub 2010 Dec 7 

182. Roberts KG, Li Y, Payne-Turner D, Harvey RC, Yang YL, Pei D, McCastlain K, Ding L, Lu C, Song G, Ma J, Becksfort J, Rusch M, Chen SC, Easton J, Cheng J, Boggs K, Santiago-

Morales N, Iacobucci I, Fulton RS, Wen J, Valentine M, Cheng C, Paugh SW, Devidas M, Chen IM, Reshmi S, Smith A, Hedlund E, Gupta P, Nagahawatte P, Wu G, Chen X,

Yergeau D, Vadodaria B, Mulder H, Winick NJ, Larsen EC, Carroll WL, Heerema NA, Carroll AJ, Grayson G, Tasian SK, Moore AS, Keller F, Frei-Jones M, Whitlock JA, Raetz

EA, White DL, Hughes TP, Guidry Auvil JM, Smith MA, Marcucci G, Bloomfield CD, Mrózek K, Kohlschmidt J, Stock W, Kornblau SM, Konopleva M, Paietta E, Pui CH, Jeha 

S, Relling MV, Evans WE, Gerhard DS, Gastier-Foster JM, Mardis E, Wilson RK, Loh ML, Downing JR, Hunger SP, Willman CL, Zhang J, Mullighan CG. Targetable kinase-

activating lesions in Ph-like acute lymphoblastic leukemia.. N Engl J Med. 2014 Sep 11;371(11):1005-15

183. Payne KJ, Dovat S. Ikaros and tumor suppression in acute lymphoblastic leukemia.. Crit Rev Oncog. 2011;16(1-2):3-12

184. Chen HY, Liu CC, Chen RH. Cul3-KLHL20 ubiquitin ligase: physiological functions, stress responses, and disease implications.. Cell Div. 2016;11:5. Epub 2016 Apr 1

185. Göhrig A, Detjen KM, Hilfenhaus G, Körner JL, Welzel M, Arsenic R, Schmuck R, Bahra M, Wu JY, Wiedenmann B, Fischer C. Axon guidance factor SLIT2 inhibits neural 

invasion and metastasis in pancreatic cancer.. Cancer Res. 2014 Mar 01;74(5):1529-40. Epub 2014 Jan 21

186. Lemm I, Lingott A, Pogge v Strandmann E, Zoidl C, Bulman MP, Hattersley AT, Schulz WA, Ebert T, Ryffel GU. Loss of HNF1alpha function in human renal cell carcinoma: 

frequent mutations in the VHL gene but not the HNF1alpha gene.. Mol Carcinog. 1999 Apr;24(4):305-14

187. Chen HY, Chen RH. Cullin 3 Ubiquitin Ligases in Cancer Biology: Functions and Therapeutic Implications.. Front Oncol. 2016;6:113. Epub 2016 May 2

188. Su Y, Meador JA, Calaf GM, Proietti De-Santis L, Zhao Y, Bohr VA, Balajee AS. Human RecQL4 helicase plays critical roles in prostate carcinogenesis.. Cancer Res. 2010

Nov 15;70(22):9207-17. Epub 2010 Nov 2

189. Varela I, Tarpey P, Raine K, Huang D, Ong CK, Stephens P, Davies H, Jones D, Lin ML, Teague J, Bignell G, Butler A, Cho J, Dalgliesh GL, Galappaththige D, Greenman C,

Hardy C, Jia M, Latimer C, Lau KW, Marshall J, McLaren S, Menzies A, Mudie L, Stebbings L, Largaespada DA, Wessels LF, Richard S, Kahnoski RJ, Anema J, Tuveson DA, 

Perez-Mancera PA, Mustonen V, Fischer A, Adams DJ, Rust A, Chan-on W, Subimerb C, Dykema K, Furge K, Campbell PJ, Teh BT, Stratton MR, Futreal PA. Exome 

sequencing identifies frequent mutation of the SWI/SNF complex gene PBRM1 in renal carcinoma.. Nature. 2011 Jan 27;469(7331):539-42. Epub 2011 Jan 19

190. Hsu S, Kim M, Hernandez L, Grajales V, Noonan A, Anver M, Davidson B, Annunziata CM. IKK-ε coordinates invasion and metastasis of ovarian cancer.. Cancer Res. 2012

Nov 01;72(21):5494-504. Epub 2012 Aug 31 

191. Bargal R, Cormier-Daire V, Ben-Neriah Z, Le Merrer M, Sosna J, Melki J, Zangen DH, Smithson SF, Borochowitz Z, Belostotsky R, Raas-Rothschild A. Mutations in DDR2

gene cause SMED with short limbs and abnormal calcifications.. Am J Hum Genet. 2009 Jan;84(1):80-4. Epub 2008 Dec 24

192. Fang JY, Richardson BC. The MAPK signalling pathways and colorectal cancer.. Lancet Oncol. 2005 May;6(5):322-7

193. Sakaue T, Maekawa M, Nakayama H, Higashiyama S. Prospect of divergent roles for the CUL3 system in vascular endothelial cell function and angiogenesis.. J Biochem. 

2017 Oct 01;162(4):237-245 

194. Ito S, D'Alessio AC, Taranova OV, Hong K, Sowers LC, Zhang Y. Role of Tet proteins in 5mC to 5hmC conversion, ES-cell self-renewal and inner cell mass specification.. 

Nature. 2010 Aug 26;466(7310):1129-33

195. Kim DH, Rhee JC, Yeo S, Shen R, Lee SK, Lee JW, Lee S. Crucial roles of mixed-lineage leukemia 3 and 4 as epigenetic switches of the hepatic circadian clock controlling 

bile acid homeostasis in mice.. Hepatology. 2015 Mar;61(3):1012-23. Epub 2015 Jan 28

196. Yarchoan M, Hopkins A, Jaffee EM. Tumor Mutational Burden and Response Rate to PD-1 Inhibition.. N Engl J Med. 2017 Dec 21;377(25):2500-2501

197. Xiong S, Pant V, Suh YA, Van Pelt CS, Wang Y, Valentin-Vega YA, Post SM, Lozano G. Spontaneous tumorigenesis in mice overexpressing the p53-negative regulator 

Mdm4.. Cancer Res. 2010 Sep 15;70(18):7148-54. Epub 2010 Aug 24

198. Nguyen Ba-Charvet KT, Brose K, Ma L, Wang KH, Marillat V, Sotelo C, Tessier-Lavigne M, Chédotal A. Diversity and specificity of actions of Slit2 proteolytic fragments in 

axon guidance.. J Neurosci. 2001 Jun 15;21(12):4281-9

199. Harvey RC, Mullighan CG, Chen IM, Wharton W, Mikhail FM, Carroll AJ, Kang H, Liu W, Dobbin KK, Smith MA, Carroll WL, Devidas M, Bowman WP, Camitta BM, Reaman

GH, Hunger SP, Downing JR, Willman CL. Rearrangement of CRLF2 is associated with mutation of JAK kinases, alteration of IKZF1, Hispanic/Latino ethnicity, and a poor 

outcome in pediatric B-progenitor acute lymphoblastic leukemia.. Blood. 2010 Jul 01;115(26):5312-21. Epub 2010 Feb 4

200. Yan Z, Cui K, Murray DM, Ling C, Xue Y, Gerstein A, Parsons R, Zhao K, Wang W. PBAF chromatin-remodeling complex requires a novel specificity subunit, BAF200, to 

regulate expression of selective interferon-responsive genes.. Genes Dev. 2005 Jul 15;19(14):1662-7. Epub 2005 Jun 28

201. Kim M, Kim JH, Baek SJ, Kim SY, Kim YS. Specific expression and methylation of SLIT1, SLIT2, SLIT3, and miR-218 in gastric cancer subtypes.. Int J Oncol. 2016

Jun;48(6):2497-507. Epub 2016 Apr 6

202. Fishel R, Ewel A, Lescoe MK. Purified human MSH2 protein binds to DNA containing mismatched nucleotides.. Cancer Res. 1994 Nov 01;54(21):5539-42 

203. Hendriks LE, Rouleau E, Besse B. Clinical utility of tumor mutational burden in patients with non-small cell lung cancer treated with immunotherapy.. Transl Lung Cancer

Res. 2018 Dec;7(6):647-660 

204. Dallol A, Da Silva NF, Viacava P, Minna JD, Bieche I, Maher ER, Latif F. SLIT2, a human homologue of the Drosophila Slit2 gene, has tumor suppressor activity and is 

 

Q587-O266-U217 

Imagene Health
Documento confidencial para asesoría genética exclusivamente 



frequently inactivated in lung and breast cancers.. Cancer Res. 2002 Oct 15;62(20):5874-80 

205. Amann JM, Nip J, Strom DK, Lutterbach B, Harada H, Lenny N, Downing JR, Meyers S, Hiebert SW. ETO, a target of t(8;21) in acute leukemia, makes distinct contacts with 

multiple histone deacetylases and binds mSin3A through its oligomerization domain.. Mol Cell Biol. 2001 Oct;21(19):6470-83

206. Bando H, Weich HA, Brokelmann M, Horiguchi S, Funata N, Ogawa T, Toi M. Association between intratumoral free and total VEGF, soluble VEGFR-1, VEGFR-2 and 

prognosis in breast cancer.. Br J Cancer. 2005 Feb 14;92(3):553-61 

207. Pandey A, Ozaki K, Baumann H, Levin SD, Puel A, Farr AG, Ziegler SF, Leonard WJ, Lodish HF. Cloning of a receptor subunit required for signaling by thymic stromal 

lymphopoietin.. Nat Immunol. 2000 Jul;1(1):59-64

208. Xia Y, Wu Z, Su B, Murray B, Karin M. JNKK1 organizes a MAP kinase module through specific and sequential interactions with upstream and downstream components 

mediated by its amino-terminal extension.. Genes Dev. 1998 Nov 01;12(21):3369-81

209. Demiroglu A, Steer EJ, Heath C, Taylor K, Bentley M, Allen SL, Koduru P, Brody JP, Hawson G, Rodwell R, Doody ML, Carnicero F, Reiter A, Goldman JM, Melo JV, Cross

NC. The t(8;22) in chronic myeloid leukemia fuses BCR to FGFR1: transforming activity and specific inhibition of FGFR1 fusion proteins.. Blood. 2001 Dec 15;98(13):3778-

83 

210. Nishikawa Y, Miyazaki T, Nakashiro K, Yamagata H, Isokane M, Goda H, Tanaka H, Oka R, Hamakawa H. Human FAT1 cadherin controls cell migration and invasion of oral 

squamous cell carcinoma through the localization of β-catenin.. Oncol Rep. 2011 Sep;26(3):587-92. Epub 2011 May 26

211. Wei Y, Liu S, Lausen J, Woodrell C, Cho S, Biris N, Kobayashi N, Wei Y, Yokoyama S, Werner MH. A TAF4-homology domain from the corepressor ETO is a docking platform 

for positive and negative regulators of transcription.. Nat Struct Mol Biol. 2007 Jul;14(7):653-61. Epub 2007 Jun 17

212. Liu QY, Niranjan B, Gomes P, Gomm JJ, Davies D, Coombes RC, Buluwela L. Inhibitory effects of activin on the growth and morpholgenesis of primary and transformed 

mammary epithelial cells.. Cancer Res. 1996 Mar 01;56(5):1155-63 

213. Jin X, Jeon HM, Jin X, Kim EJ, Yin J, Jeon HY, Sohn YW, Oh SY, Kim JK, Kim SH, Jung JE, Kwak S, Tang KF, Xu Y, Rich JN, Kim H. The ID1-CULLIN3 Axis Regulates Intracellular 

SHH and WNT Signaling in Glioblastoma Stem Cells.. Cell Rep. 2016 Aug 09;16(6):1629-1641. Epub 2016 Jul 28 

214. Croteau DL, Popuri V, Opresko PL, Bohr VA. Human RecQ helicases in DNA repair, recombination, and replication.. Annu Rev Biochem. 2014;83:519-52. Epub 2014 Mar 

3 

215. Viré E, Curtis C, Davalos V, Git A, Robson S, Villanueva A, Vidal A, Barbieri I, Aparicio S, Esteller M, Caldas C, Kouzarides T. The breast cancer oncogene EMSY represses 

transcription of antimetastatic microRNA miR-31.. Mol Cell. 2014 Mar 06;53(5):806-18. Epub 2014 Feb 27

216. Burgermeister E, Chuderland D, Hanoch T, Meyer M, Liscovitch M, Seger R. Interaction with MEK causes nuclear export and downregulation of peroxisome proliferator-

activated receptor gamma.. Mol Cell Biol. 2007 Feb;27(3):803-17. Epub 2006 Nov 13 

217. Su CH, Lin IH, Tzeng TY, Hsieh WT, Hsu MT. Regulation of IL-20 Expression by Estradiol through KMT2B-Mediated Epigenetic Modification.. PLoS One. 

2016;11(11):e0166090. Epub 2016 Nov 2

218. Plate KH, Breier G, Weich HA, Mennel HD, Risau W. Vascular endothelial growth factor and glioma angiogenesis: coordinate induction of VEGF receptors, distribution of 

VEGF protein and possible in vivo regulatory mechanisms.. Int J Cancer. 1994 Nov 15;59(4):520-9

219. Wang B, Xiao Y, Ding BB, Zhang N, Yuan Xb, Gui L, Qian KX, Duan S, Chen Z, Rao Y, Geng JG. Induction of tumor angiogenesis by Slit-Robo signaling and inhibition of cancer 

growth by blocking Robo activity.. Cancer Cell. 2003 Jul;4(1):19-29 

220. Rizvi NA, Hellmann MD, Snyder A, Kvistborg P, Makarov V, Havel JJ, Lee W, Yuan J, Wong P, Ho TS, Miller ML, Rekhtman N, Moreira AL, Ibrahim F, Bruggeman C, Gasmi

B, Zappasodi R, Maeda Y, Sander C, Garon EB, Merghoub T, Wolchok JD, Schumacher TN, Chan TA. Cancer immunology. Mutational landscape determines sensitivity to 

PD-1 blockade in non-small cell lung cancer.. Science. 2015 Apr 03;348(6230):124-8. Epub 2015 Mar 12

221. Wang Q, Wen YG, Li DP, Xia J, Zhou CZ, Yan DW, Tang HM, Peng ZH. Upregulated INHBA expression is associated with poor survival in gastric cancer.. Med Oncol. 2012

Mar;29(1):77-83. Epub 2010 Dec 4

222. Navazio AS, Rizzolo P, Silvestri V, Valentini V, Zelli V, Zanna I, Masala G, Bianchi S, Tommasi S, Palli D, Ottini L. EMSY copy number variation in male breast cancers 

characterized for BRCA1 and BRCA2 mutations.. Breast Cancer Res Treat. 2016 Nov;160(1):181-186. Epub 2016 Sep 15

223. Hu N, Wang F, Sun T, Xu Z, Zhang J, Bernard D, Xu S, Wang S, Kaminski M, Devata S, Phillips T, Malek SN. Follicular Lymphoma-associated BTK Mutations are Inactivating 

Resulting in Augmented AKT Activation.. Clin Cancer Res. 2021 Apr 15;27(8):2301-2313. Epub 2021 Jan 8

224. Tan BX, Khoo KH, Lim TM, Lane DP. High Mdm4 levels suppress p53 activity and enhance its half-life in acute myeloid leukaemia.. Oncotarget. 2014 Feb 28;5(4):933-43

225. Danovi D, Meulmeester E, Pasini D, Migliorini D, Capra M, Frenk R, de Graaf P, Francoz S, Gasparini P, Gobbi A, Helin K, Pelicci PG, Jochemsen AG, Marine JC. Amplification 

of Mdmx (or Mdm4) directly contributes to tumor formation by inhibiting p53 tumor suppressor activity.. Mol Cell Biol. 2004 Jul;24(13):5835-43

226. Luttun A, Tjwa M, Moons L, Wu Y, Angelillo-Scherrer A, Liao F, Nagy JA, Hooper A, Priller J, De Klerck B, Compernolle V, Daci E, Bohlen P, Dewerchin M, Herbert JM, Fava

R, Matthys P, Carmeliet G, Collen D, Dvorak HF, Hicklin DJ, Carmeliet P. Revascularization of ischemic tissues by PlGF treatment, and inhibition of tumor angiogenesis, 

arthritis and atherosclerosis by anti-Flt1.. Nat Med. 2002 Aug;8(8):831-40. Epub 2002 Jul 1

 

Q587-O266-U217 

Imagene Health
Documento confidencial para asesoría genética exclusivamente 



227. Labbé E, Letamendia A, Attisano L. Association of Smads with lymphoid enhancer binding factor 1/T cell-specific factor mediates cooperative signaling by the transforming 

growth factor-beta and wnt pathways.. Proc Natl Acad Sci U S A. 2000 Jul 18;97(15):8358-63

228. Burotto M, Chiou VL, Lee JM, Kohn EC. The MAPK pathway across different malignancies: a new perspective.. Cancer. 2014 Nov 15;120(22):3446-56. Epub 2014 Jun 19

229. Uyttendaele H, Marazzi G, Wu G, Yan Q, Sassoon D, Kitajewski J. Notch4/int-3, a mammary proto-oncogene, is an endothelial cell-specific mammalian Notch gene.. 

Development. 1996 Jul;122(7):2251-9

230. Kleeff J, Ishiwata T, Friess H, Büchler MW, Korc M. Concomitant over-expression of activin/inhibin beta subunits and their receptors in human pancreatic cancer.. Int J 

Cancer. 1998 Sep 11;77(6):860-8

231. Wang YC, Lin RK, Tan YH, Chen JT, Chen CY, Wang YC. Wild-type p53 overexpression and its correlation with MDM2 and p14ARF alterations: an alternative pathway to 

non-small-cell lung cancer.. J Clin Oncol. 2005 Jan 01;23(1):154-64 

232. Nault JC, Datta S, Imbeaud S, Franconi A, Mallet M, Couchy G, Letouzé E, Pilati C, Verret B, Blanc JF, Balabaud C, Calderaro J, Laurent A, Letexier M, Bioulac-Sage P, Calvo 

F, Zucman-Rossi J. Recurrent AAV2-related insertional mutagenesis in human hepatocellular carcinomas.. Nat Genet. 2015 Oct;47(10):1187-93. Epub 2015 Aug 24

233. Isaksen DE, Baumann H, Zhou B, Nivollet S, Farr AG, Levin SD, Ziegler SF. Uncoupling of proliferation and Stat5 activation in thymic stromal lymphopoietin-mediated 

signal transduction.. J Immunol. 2002 Apr 01;168(7):3288-94

234. Ponassi M, Jacques TS, Ciani L, ffrench Constant C. Expression of the rat homologue of the Drosophila fat tumour suppressor gene.. Mech Dev. 1999 Feb;80(2):207-12

235. Torii S, Egan DA, Evans RA, Reed JC. Human Daxx regulates Fas-induced apoptosis from nuclear PML oncogenic domains (PODs).. EMBO J. 1999 Nov 01;18(21):6037-49

236. Xiao X, Tang C, Xiao S, Fu C, Yu P. Enhancement of proliferation and invasion by MicroRNA-590-5p via targeting PBRM1 in clear cell renal carcinoma cells.. Oncol Res. 

2013;20(11):537-44

237. Jakobi R. Subcellular targeting regulates the function of caspase-activated protein kinases in apoptosis.. Drug Resist Updat. 2004 Feb;7(1):11-7

238. Snyder A, Makarov V, Merghoub T, Yuan J, Zaretsky JM, Desrichard A, Walsh LA, Postow MA, Wong P, Ho TS, Hollmann TJ, Bruggeman C, Kannan K, Li Y, Elipenahli C, Liu

C, Harbison CT, Wang L, Ribas A, Wolchok JD, Chan TA. Genetic basis for clinical response to CTLA-4 blockade in melanoma.. N Engl J Med. 2014 Dec 04;371(23):2189-

2199. Epub 2014 Nov 19

239. Shi R, Yang Z, Liu W, Liu B, Xu Z, Zhang Z. Knockdown of Slit2 promotes growth and motility in gastric cancer cells via activation of AKT/β-catenin.. Oncol Rep. 2014 

Feb;31(2):812-8. Epub 2013 Dec 2

240. Innocenti F, Ou FS, Qu X, Zemla TJ, Niedzwiecki D, Tam R, Mahajan S, Goldberg RM, Bertagnolli MM, Blanke CD, Sanoff H, Atkins J, Polite B, Venook AP, Lenz HJ, Kabbarah 

O. Mutational Analysis of Patients With Colorectal Cancer in CALGB/SWOG 80405 Identifies New Roles of Microsatellite Instability and Tumor Mutational Burden for 

Patient Outcome.. J Clin Oncol. 2019 May 10;37(14):1217-1227. Epub 2019 Mar 13

241. Hay N, Sonenberg N. Upstream and downstream of mTOR.. Genes Dev. 2004 Aug 15;18(16):1926-45

242. Ahmad S, Hewett PW, Al-Ani B, Sissaoui S, Fujisawa T, Cudmore MJ, Ahmed A. Autocrine activity of soluble Flt-1 controls endothelial cell function and angiogenesis.. Vasc 

Cell. 2011 Jul 13;3(1):15

243. Vetrie D, Vorechovský I, Sideras P, Holland J, Davies A, Flinter F, Hammarström L, Kinnon C, Levinsky R, Bobrow M, et al.. The gene involved in X-linked 

agammaglobulinaemia is a member of the src family of protein-tyrosine kinases.. Nature. 1993 Jan 21;361(6409):226-33

244. 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. Epub 2017 Aug 23

245. Guo JP, Shu SK, He L, Lee YC, Kruk PA, Grenman S, Nicosia SV, Mor G, Schell MJ, Coppola D, Cheng JQ. Deregulation of IKBKE is associated with tumor progression, poor

prognosis, and cisplatin resistance in ovarian cancer.. Am J Pathol. 2009 Jul;175(1):324-33. Epub 2009 Jun 4

246. Wu YL, Planchard D, Lu S, Sun H, Yamamoto N, Kim DW, Tan DSW, Yang JC, Azrif M, Mitsudomi T, Park K, Soo RA, Chang JWC, Alip A, Peters S, Douillard JY. Pan-Asian 

adapted Clinical Practice Guidelines for the management of patients with metastatic non-small-cell lung cancer: a CSCO-ESMO initiative endorsed by JSMO, KSMO, MOS, 

SSO and TOS.. Ann Oncol. 2019 Feb 01;30(2):171-210

247. Hanna NH, Schneider BJ, Temin S, Baker S, Brahmer J, Ellis PM, Gaspar LE, Haddad RY, Hesketh PJ, Jain D, Jaiyesimi I, Johnson DH, Leighl NB, Phillips T, Riely GJ, Robinson 

AG, Rosell R, Schiller JH, Singh N, Spigel DR, Stabler JO, Tashbar J, Masters G. Therapy for Stage IV Non-Small-Cell Lung Cancer Without Driver Alterations: ASCO and OH 

(CCO) Joint Guideline Update.. J Clin Oncol. 2020 May 10;38(14):1608-1632. Epub 2020 Jan 28

248. Marinoni I, Kurrer AS, Vassella E, Dettmer M, Rudolph T, Banz V, Hunger F, Pasquinelli S, Speel EJ, Perren A. Loss of DAXX and ATRX are associated with chromosome 

instability and reduced survival of patients with pancreatic neuroendocrine tumors.. Gastroenterology. 2014 Feb;146(2):453-60.e5. Epub 2013 Oct 19

249. Lee HY, Li CC, Huang CN, Li WM, Yeh HC, Ke HL, Yang KF, Liang PI, Li CF, Wu WJ. INHBA overexpression indicates poor prognosis in urothelial carcinoma of urinary bladder 

and upper tract.. J Surg Oncol. 2015 Mar 15;111(4):414-22. Epub 2014 Dec 9

250. Ansari KI, Mandal SS. Mixed lineage leukemia: roles in gene expression, hormone signaling and mRNA processing.. FEBS J. 2010 Apr;277(8):1790-804. Epub 2010 Mar 4

251. Rosenberg JE, Hoffman-Censits J, Powles T, van der Heijden MS, Balar AV, Necchi A, Dawson N, O'Donnell PH, Balmanoukian A, Loriot Y, Srinivas S, Retz MM, Grivas P, 

 

Q587-O266-U217 

Imagene Health
Documento confidencial para asesoría genética exclusivamente 



Joseph RW, Galsky MD, Fleming MT, Petrylak DP, Perez-Gracia JL, Burris HA, Castellano D, Canil C, Bellmunt J, Bajorin D, Nickles D, Bourgon R, Frampton GM, Cui N, 

Mariathasan S, Abidoye O, Fine GD, Dreicer R. Atezolizumab in patients with locally advanced and metastatic urothelial carcinoma who have progressed following 

treatment with platinum-based chemotherapy: a single-arm, multicentre, phase 2 trial.. Lancet. 2016 May 07;387(10031):1909-20. Epub 2016 Mar 4 

252. Sela S, Itin A, Natanson-Yaron S, Greenfield C, Goldman-Wohl D, Yagel S, Keshet E. A novel human-specific soluble vascular endothelial growth factor receptor 1: cell-

type-specific splicing and implications to vascular endothelial growth factor homeostasis and preeclampsia.. Circ Res. 2008 Jun 20;102(12):1566-74. Epub 2008 May 30

253. Santibáñez-Koref MF, Birch JM, Hartley AL, Jones PH, Craft AW, Eden T, Crowther D, Kelsey AM, Harris M. p53 germline mutations in Li-Fraumeni syndrome.. Lancet.

1991 Dec 14;338(8781):1490-1

254. Spicuglia S, Vincent-Fabert C, Benoukraf T, Tibéri G, Saurin AJ, Zacarias-Cabeza J, Grimwade D, Mills K, Calmels B, Bertucci F, Sieweke M, Ferrier P, Duprez E. 

Characterisation of genome-wide PLZF/RARA target genes.. PLoS One. 2011;6(9):e24176. Epub 2011 Sep 20

255. Oaknin A, Bosse TJ, Creutzberg CL, Giornelli G, Harter P, Joly F, Lorusso D, Marth C, Makker V, Mirza MR, Ledermann JA, Colombo N, ESMO Guidelines Committee. 

Electronic address: clinicalguidelines@esmo.org. Endometrial cancer: ESMO Clinical Practice Guideline for diagnosis, treatment and follow-up.. Ann Oncol. 2022 

Sep;33(9):860-877. Epub 2022 Jun 8

256. Seder CW, Hartojo W, Lin L, Silvers AL, Wang Z, Thomas DG, Giordano TJ, Chen G, Chang AC, Orringer MB, Beer DG. Upregulated INHBA expression may promote cell

proliferation and is associated with poor survival in lung adenocarcinoma.. Neoplasia. 2009 Apr;11(4):388-96 

257. Hashimoto S, Iwamatsu A, Ishiai M, Okawa K, Yamadori T, Matsushita M, Baba Y, Kishimoto T, Kurosaki T, Tsukada S. Identification of the SH2 domain binding protein of 

Bruton's tyrosine kinase as BLNK--functional significance of Btk-SH2 domain in B-cell antigen receptor-coupled calcium signaling.. Blood. 1999 Oct 01;94(7):2357-64

258. Hellmann MD, Ciuleanu TE, Pluzanski A, Lee JS, Otterson GA, Audigier-Valette C, Minenza E, Linardou H, Burgers S, Salman P, Borghaei H, Ramalingam SS, Brahmer J, 

Reck M, O'Byrne KJ, Geese WJ, Green G, Chang H, Szustakowski J, Bhagavatheeswaran P, Healey D, Fu Y, Nathan F, Paz-Ares L. Nivolumab plus Ipilimumab in Lung 

Cancer with a High Tumor Mutational Burden.. N Engl J Med. 2018 May 31;378(22):2093-2104. Epub 2018 Apr 16

259. Martin SA, Lord CJ, Ashworth A. Therapeutic targeting of the DNA mismatch repair pathway.. Clin Cancer Res. 2010 Nov 01;16(21):5107-13. Epub 2010 Sep 7

260. Shtivelman E, Lifshitz B, Gale RP, Canaani E. Fused transcript of abl and bcr genes in chronic myelogenous leukaemia.. Nature. 1985 Jun 13-19;315(6020):550-4

261. Park KW, Morrison CM, Sorensen LK, Jones CA, Rao Y, Chien CB, Wu JY, Urness LD, Li DY. Robo4 is a vascular-specific receptor that inhibits endothelial migration.. Dev 

Biol. 2003 Sep 01;261(1):251-67

262. Cordon-Cardo C, Latres E, Drobnjak M, Oliva MR, Pollack D, Woodruff JM, Marechal V, Chen J, Brennan MF, Levine AJ. Molecular abnormalities of mdm2 and p53 genes 

in adult soft tissue sarcomas.. Cancer Res. 1994 Feb 01;54(3):794-9 

263. Gallahan D, Callahan R. The mouse mammary tumor associated gene INT3 is a unique member of the NOTCH gene family (NOTCH4).. Oncogene. 1997 Apr 24;14(16):1883-

90 

264. Maire G, Yoshimoto M, Chilton-MacNeill S, Thorner PS, Zielenska M, Squire JA. Recurrent RECQL4 imbalance and increased gene expression levels are associated with 

structural chromosomal instability in sporadic osteosarcoma.. Neoplasia. 2009 Mar;11(3):260-8, 3p following 268 

265. Martinez N, Drescher B, Riehle H, Cullmann C, Vornlocher HP, Ganser A, Heil G, Nordheim A, Krauter J, Heidenreich O. The oncogenic fusion protein RUNX1-CBFA2T1 

supports proliferation and inhibits senescence in t(8;21)-positive leukaemic cells.. BMC Cancer. 2004 Aug 06;4:44. Epub 2004 Aug 6

266. Wildi S, Kleeff J, Maruyama H, Maurer CA, Büchler MW, Korc M. Overexpression of activin A in stage IV colorectal cancer.. Gut. 2001 Sep;49(3):409-17 

267. Pham TT, Angus SP, Johnson GL. MAP3K1: Genomic Alterations in Cancer and Function in Promoting Cell Survival or Apoptosis.. Genes Cancer. 2013 Nov;4(11-12):419-

26 

268. Narayan G, Goparaju C, Arias-Pulido H, Kaufmann AM, Schneider A, Dürst M, Mansukhani M, Pothuri B, Murty VV. Promoter hypermethylation-mediated inactivation of

multiple Slit-Robo pathway genes in cervical cancer progression.. Mol Cancer. 2006 May 15;5:16

269. Sun S, Du R, Gao J, Ning X, Xie H, Lin X, Liu J, Fan D. Expression and clinical significance of Notch receptors in human renal cell carcinoma.. Pathology. 2009;41(4):335-41

270. Li H, Zeng J, Shen K. PI3K/AKT/mTOR signaling pathway as a therapeutic target for ovarian cancer.. Arch Gynecol Obstet. 2014 Dec;290(6):1067-78. Epub 2014 Aug 3

271. Sridharan R, Smale ST. Predominant interaction of both Ikaros and Helios with the NuRD complex in immature thymocytes.. J Biol Chem. 2007 Oct 12;282(41):30227-38.

Epub 2007 Aug 6

272. Lin KL, Chou CH, Hsieh SC, Hwa SY, Lee MT, Wang FF. Transcriptional upregulation of DDR2 by ATF4 facilitates osteoblastic differentiation through p38 MAPK-mediated 

Runx2 activation.. J Bone Miner Res. 2010 Nov;25(11):2489-503

273. Yang H, Liu Y, Bai F, Zhang JY, Ma SH, Liu J, Xu ZD, Zhu HG, Ling ZQ, Ye D, Guan KL, Xiong Y. Tumor development is associated with decrease of TET gene expression and 

5-methylcytosine hydroxylation.. Oncogene. 2013 Jan 31;32(5):663-9. Epub 2012 Mar 5

274. Wu L, Aster JC, Blacklow SC, Lake R, Artavanis-Tsakonas S, Griffin JD. MAML1, a human homologue of Drosophila mastermind, is a transcriptional co-activator for NOTCH 

receptors.. Nat Genet. 2000 Dec;26(4):484-9 

275. Hemmi H, Takeuchi O, Sato S, Yamamoto M, Kaisho T, Sanjo H, Kawai T, Hoshino K, Takeda K, Akira S. The roles of two IkappaB kinase-related kinases in lipopolysaccharide 

 

Q587-O266-U217 

Imagene Health
Documento confidencial para asesoría genética exclusivamente 



and double stranded RNA signaling and viral infection.. J Exp Med. 2004 Jun 21;199(12):1641-50 

276. Smith TG, Van Hateren N, Tickle C, Wilson SA. The expression of Fat-1 cadherin during chick limb development.. Int J Dev Biol. 2007;51(2):173-6

277. Olivier M, Petitjean A, Marcel V, Pétré A, Mounawar M, Plymoth A, de Fromentel CC, Hainaut P. Recent advances in p53 research: an interdisciplinary perspective.. 

Cancer Gene Ther. 2009 Jan;16(1):1-12. Epub 2008 Sep 19

278. Levine AJ. p53, the cellular gatekeeper for growth and division.. Cell. 1997 Feb 07;88(3):323-31

279. Van Allen EM, Miao D, Schilling B, Shukla SA, Blank C, Zimmer L, Sucker A, Hillen U, Foppen MHG, Goldinger SM, Utikal J, Hassel JC, Weide B, Kaehler KC, Loquai C, Mohr 

P, Gutzmer R, Dummer R, Gabriel S, Wu CJ, Schadendorf D, Garraway LA. Genomic correlates of response to CTLA-4 blockade in metastatic melanoma.. Science. 2015 

Oct 09;350(6257):207-211. Epub 2015 Sep 10

280. Huntsman DG, Chin SF, Muleris M, Batley SJ, Collins VP, Wiedemann LM, Aparicio S, Caldas C. MLL2, the second human homolog of the Drosophila trithorax gene, maps 

to 19q13.1 and is amplified in solid tumor cell lines.. Oncogene. 1999 Dec 23;18(56):7975-84 

281. Fuchs SY, Adler V, Pincus MR, Ronai Z. MEKK1/JNK signaling stabilizes and activates p53.. Proc Natl Acad Sci U S A. 1998 Sep 01;95(18):10541-6

282. Tan EC, Leung T, Manser E, Lim L. The human active breakpoint cluster region-related gene encodes a brain protein with homology to guanine nucleotide exchange 

proteins and GTPase-activating proteins.. J Biol Chem. 1993 Dec 25;268(36):27291-8

283. Croteau DL, Singh DK, Hoh Ferrarelli L, Lu H, Bohr VA. RECQL4 in genomic instability and aging.. Trends Genet. 2012 Dec;28(12):624-31. Epub 2012 Aug 30 

284. Wu W, Wong K, Chen J, Jiang Z, Dupuis S, Wu JY, Rao Y. Directional guidance of neuronal migration in the olfactory system by the protein Slit.. Nature. 1999 Jul

22;400(6742):331-6

285. Hellmann MD, Nathanson T, Rizvi H, Creelan BC, Sanchez-Vega F, Ahuja A, Ni A, Novik JB, Mangarin LMB, Abu-Akeel M, Liu C, Sauter JL, Rekhtman N, Chang E, Callahan

MK, Chaft JE, Voss MH, Tenet M, Li XM, Covello K, Renninger A, Vitazka P, Geese WJ, Borghaei H, Rudin CM, Antonia SJ, Swanton C, Hammerbacher J, Merghoub T,

McGranahan N, Snyder A, Wolchok JD. Genomic Features of Response to Combination Immunotherapy in Patients with Advanced Non-Small-Cell Lung Cancer.. Cancer 

Cell. 2018 May 14;33(5):843-852.e4. Epub 2018 Apr 12

286. O'Meara E, Stack D, Phelan S, McDonagh N, Kelly L, Sciot R, Debiec-Rychter M, Morris T, Cochrane D, Sorensen P, O'Sullivan MJ. Identification of an MLL4-GPS2 fusion 

as an oncogenic driver of undifferentiated spindle cell sarcoma in a child.. Genes Chromosomes Cancer. 2014 Dec;53(12):991-8. Epub 2014 Aug 19

287. Afaghani J, Taylor J. A Moving Target: Inactivating BTK Mutations as Drivers of Follicular Lymphoma.. Clin Cancer Res. 2021 Apr 15;27(8):2123-2125. Epub 2021 Feb 12

288. Howitt BE, Shukla SA, Sholl LM, Ritterhouse LL, Watkins JC, Rodig S, Stover E, Strickland KC, D'Andrea AD, Wu CJ, Matulonis UA, Konstantinopoulos PA. Association of 

Polymerase e-Mutated and Microsatellite-Instable Endometrial Cancers With Neoantigen Load, Number of Tumor-Infiltrating Lymphocytes, and Expression of PD-1 and 

PD-L1.. JAMA Oncol. 2015 Dec;1(9):1319-23 

289. Dell'albani P, Rodolico M, Pellitteri R, Tricarichi E, Torrisi SA, D'Antoni S, Zappia M, Albanese V, Caltabiano R, Platania N, Aronica E, Catania MV. Differential patterns of 

NOTCH1-4 receptor expression are markers of glioma cell differentiation.. Neuro Oncol. 2014 Jan;16(2):204-16. Epub 2013 Dec 4

290. Harrison CJ. Targeting signaling pathways in acute lymphoblastic leukemia: new insights.. Hematology Am Soc Hematol Educ Program. 2013;2013:118-25 

291. Arora A, Agarwal D, Abdel-Fatah TM, Lu H, Croteau DL, Moseley P, Aleskandarany MA, Green AR, Ball G, Rakha EA, Chan SY, Ellis IO, Wang LL, Zhao Y, Balajee AS, Bohr 

VA, Madhusudan S. RECQL4 helicase has oncogenic potential in sporadic breast cancers.. J Pathol. 2016 Mar;238(4):495-501. Epub 2016 Feb 2

292. Down M, Power M, Smith SI, Ralston K, Spanevello M, Burns GF, Boyd AW. Cloning and expression of the large zebrafish protocadherin gene, Fat.. Gene Expr Patterns.

2005 Apr;5(4):483-90

293. Kim D, Ko P, You E, Rhee S. The intracellular juxtamembrane domain of discoidin domain receptor 2 (DDR2) is essential for receptor activation and DDR2-mediated cancer 

progression.. Int J Cancer. 2014 Dec 01;135(11):2547-57. Epub 2014 Apr 22

294. Malkin D, Li FP, Strong LC, Fraumeni JF, Nelson CE, Kim DH, Kassel J, Gryka MA, Bischoff FZ, Tainsky MA, et al.. Germ line p53 mutations in a familial syndrome of breast 

cancer, sarcomas, and other neoplasms.. Science. 1990 Nov 30;250(4985):1233-8

295. Tanoue T, Takeichi M. Mammalian Fat1 cadherin regulates actin dynamics and cell-cell contact.. J Cell Biol. 2004 May 24;165(4):517-28. Epub 2004 May 17 

296. Ziegler SF, Artis D. Sensing the outside world: TSLP regulates barrier immunity.. Nat Immunol. 2010 Apr;11(4):289-93

297. Pramfalk C, Davis MA, Eriksson M, Rudel LL, Parini P. Control of ACAT2 liver expression by HNF1.. J Lipid Res. 2005 Sep;46(9):1868-76. Epub 2005 Jun 16

298. Ezell SA, Polytarchou C, Hatziapostolou M, Guo A, Sanidas I, Bihani T, Comb MJ, Sourvinos G, Tsichlis PN. The protein kinase Akt1 regulates the interferon response 

through phosphorylation of the transcriptional repressor EMSY.. Proc Natl Acad Sci U S A. 2012 Mar 06;109(10):E613-21. Epub 2012 Feb 6

299. Xia W, Nagase S, Montia AG, Kalachikov SM, Keniry M, Su T, Memeo L, Hibshoosh H, Parsons R. BAF180 is a critical regulator of p21 induction and a tumor suppressor 

mutated in breast cancer.. Cancer Res. 2008 Mar 15;68(6):1667-74 

300. Lee S, Stewart S, Nagtegaal I, Luo J, Wu Y, Colditz G, Medina D, Allred DC. Differentially expressed genes regulating the progression of ductal carcinoma in situ to invasive 

breast cancer.. Cancer Res. 2012 Sep 01;72(17):4574-86. Epub 2012 Jul 2

 

Q587-O266-U217 

Imagene Health
Documento confidencial para asesoría genética exclusivamente 



301. de Wilde RF, Heaphy CM, Maitra A, Meeker AK, Edil BH, Wolfgang CL, Ellison TA, Schulick RD, Molenaar IQ, Valk GD, Vriens MR, Borel Rinkes IH, Offerhaus GJ, Hruban

RH, Matsukuma KE. Loss of ATRX or DAXX expression and concomitant acquisition of the alternative lengthening of telomeres phenotype are late events in a small subset 

of MEN-1 syndrome pancreatic neuroendocrine tumors.. Mod Pathol. 2012 Jul;25(7):1033-9. Epub 2012 May 11 

302. Edwards J, Krishna NS, Grigor KM, Bartlett JM. Androgen receptor gene amplification and protein expression in hormone refractory prostate cancer.. Br J Cancer. 2003

Aug 04;89(3):552-6

303. James RG, Biechele TL, Conrad WH, Camp ND, Fass DM, Major MB, Sommer K, Yi X, Roberts BS, Cleary MA, Arthur WT, MacCoss M, Rawlings DJ, Haggarty SJ, Moon RT. 

Bruton's tyrosine kinase revealed as a negative regulator of Wnt-beta-catenin signaling.. Sci Signal. 2009 May 26;2(72):ra25 

304. Fong GH, Rossant J, Gertsenstein M, Breitman ML. Role of the Flt-1 receptor tyrosine kinase in regulating the assembly of vascular endothelium.. Nature. 1995 Jul

06;376(6535):66-70

305. Murata A, Baba Y, Ishimoto T, Miyake K, Kosumi K, Harada K, Kurashige J, Iwagami S, Sakamoto Y, Miyamoto Y, Yoshida N, Yamamoto M, Oda S, Watanabe M, Nakao M, 

Baba H. TET family proteins and 5-hydroxymethylcytosine in esophageal squamous cell carcinoma.. Oncotarget. 2015 Sep 15;6(27):23372-82

306. Siracusa MC, Saenz SA, Hill DA, Kim BS, Headley MB, Doering TA, Wherry EJ, Jessup HK, Siegel LA, Kambayashi T, Dudek EC, Kubo M, Cianferoni A, Spergel JM, Ziegler SF, 

Comeau MR, Artis D. TSLP promotes interleukin-3-independent basophil haematopoiesis and type 2 inflammation.. Nature. 2011 Aug 14;477(7363):229-33 

307. Qin B, Cheng K. Silencing of the IKKε gene by siRNA inhibits invasiveness and growth of breast cancer cells.. Breast Cancer Res. 2010;12(5):R74. Epub 2010 Sep 23

308. Tang W, Qin J, Tang J, Zhang H, Zhou Z, Li B, Geng Q, Wu W, Xia Y, Xu X. Aberrant reduction of MiR-141 increased CD47/CUL3 in Hirschsprung's disease.. Cell Physiol

Biochem. 2013;32(6):1655-67. Epub 2013 Dec 5

309. Prakash O, Yunis JJ. High resolution chromosomes of the t(9;22) positive leukemias.. Cancer Genet Cytogenet. 1984 Apr;11(4):361-7 

310. . Soft Tissue Sarcoma. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines) for Soft Tissue Sarcoma V2.2022

311. . Cervical Cancer. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines) for Cervical Cancer V.1.2022

312. . . European Medicines Agency. Sotorasib.

313. . Hepatobiliary Cancers. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines) for Hepatobiliary Cancers V.2.2022

314. . Non-Small Cell Lung Cancer. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines) for Non-Small Cell Lung Cancer V3.2022

315. . . U.S. Food and Drug Administration. Sotorasib.

316. . Ampullary Adenocarcinoma. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines) for Ampullary Adenocarcinoma V1.2022 

317. . . Pharmaceuticals and Medical Devices Agency. Sotorasib.

318. . Occult Primary (Cancer of Unknown Primary[CUP]). NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines) for Occult Primary (Cancer of Unknown 

Primary[CUP]) V.1.2022 

319. . Prostate Cancer. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines) for Prostate Cancer V4.2022

320. . Esophageal and Esophagogastric Junction Cancers. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines) for Esophageal and Esophagogastric Junction

Cancers V.3.2022 

321. . Ovarian Cancer Including Fallopian Tube Cancer and Primary Peritoneal Cancer. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines) for Ovarian Cancer

Including Fallopian Tube Cancer and Primary Peritoneal Cancer V.2.2022

322. . . Pharmaceuticals and Medical Devices Agency. Pembrolizumab.

323. . Gastric Cancer. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines) for Gastric Cancer V.2.2022 

324. . Penile Cancer. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines) for Penile Cancer V.2.2022

325. . Vulvar Cancer (Squamous Cell Carcinoma). NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines) for Vulvar Cancer (Squamous Cell Carcinoma) V.1.2022 

326. . Neuroendocrine and Adrenal Tumors. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines) for Neuroendocrine and Adrenal Tumors V1.2022

327. . Testicular Cancer. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines) for Testicular Cancer 2.2022 

328. . Thyroid Carcinoma. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines) for Thyroid Carcinoma V2.2022

329. . Head and Neck Cancers. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines) for Head and Neck Cancers V2.2022

330. . Uterine Neoplasms. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines) for Uterine Neoplasms V.1.2022

331. . Pancreatic Adenocarcinoma. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines) for Pancreatic Adenocarcinoma V1.2022

332. . . U.S. Food and Drug Administration. Pembrolizumab.

 

Q587-O266-U217 

Imagene Health
Documento confidencial para asesoría genética exclusivamente 



333. . Bone Cancer. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines) for Bone Cancer V.2.2022

334. . Breast Cancer. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines) for Breast Cancer V.4.2022

335. . Sotorasib for previously treated KRAS G12C mutation-positive advanced non-small-cell lung cancer. NICE Guidance on Sotorasib for previously treated KRAS G12C 

mutation-positive advanced non-small-cell lung cancer 

336. National Comprehensive Cancer Network. Non-Small Cell Lung cancer. (Version 5.2022 – September 26, 2022) https://www.nccn.org/. Accessed November 4, 2022

337. Imyanitov, E. N., Iyevleva, A. G. & Levchenko, E. N. Molecular testing and targeted therapy for non-small cell lung cancer: Current status and perspectives. Crit. Rev. Oncol. 
Hematol. 157, 103194 (2021).

338. Lindsay, C. R., Jamal-Hanjani, M., Forster, M. & Blackhall, F. KRAS: Reasons for optimism in lung cancer. Eur. J. Cancer 99, 20–27 (2018).

339. Mitiushkina, N. V. et al. PCR-based detection of EGFR, ALK, KRAS and BRAF mutations in Russian patients with lung adenocarcinoma: a single-center experience. Neoplasma 
65, 972–979 (2018).

340. Skoulidis F, Li BT, Dy GK, et al. Sotorasib for Lung Cancers with KRAS p.G12C Mutation. N Engl J Med. 2021;384(25):2371-2381. doi:10.1056/NEJMoa2103695

341. Jänne PA, Riely GJ, Gadgeel SM, et al. Adagrasib in Non-Small-Cell Lung Cancer Harboring a KRASG12C Mutation. N Engl J Med. 2022;387(2):120-131. doi:10.1056/
NEJMoa2204619

342. Li BT, Velcheti V, Price TJ, et al. Largest evaluation of acquired resistance to sotorasib in KRAS p.G12C-mutated non–small cell lung cancer (NSCLC) and colorectal cancer (CRC): 
Plasma biomarker analysis of CodeBreaK100. Meeting Abstract 2022 ASCO Annual Meeting. Journal of Clinical Oncology 40, no. 16_suppl (June 01, 2022) 102-102. DOI: 
10.1200/JCO.2022.40.16_suppl.

343. Awad MM, Liu S, Rybkin II, et al. Acquired Resistance to KRASG12C Inhibition in Cancer. N Engl J Med. 2021;384(25):2382-2393. doi:10.1056/NEJMoa2105281

344. Galvano A, Gristina V, Malapelle U, et al. The prognostic impact of tumor mutational burden (TMB) in the first-line management of advanced non-oncogene addicted non-
small-cell lung cancer (NSCLC): a systematic review and meta-analysis of randomized controlled trials. ESMO Open. 2021;6(3):100124. doi:10.1016/j.esmoop.2021.

345. Herbst RS, Lopes G, Kowalski DM, et al. ESMO Congress 2019. LBA79 - Association between tissue TMB (tTMB) and clinical outcomes with pembrolizumab monotherapy 
(pembro) in PD-L1-positive advanced NSCLC in the KEYNOTE-010 and -042 trials. Annals of Oncology 2019;30(5):v916-v917. doi.org/10.1093/annonc/mdz394..

346. Hellmann MD, Ciuleanu TE, Pluzanski A, et al. Nivolumab plus Ipilimumab in Lung Cancer with a High Tumor Mutational Burden. N Engl J Med. 2018;378(22):2093-2104. 
doi:10.1056/NEJMoa1801946.

347. Rizvi NA, Cho BC, Reinmuth N, et al. Durvalumab With or Without Tremelimumab vs Standard Chemotherapy in First-line Treatment of Metastatic Non-Small Cell Lung 
Cancer: The MYSTIC Phase 3 Randomized Clinical Trial [published correction appears in JAMA Oncol. 2020 Nov 1;6(11):1815]. JAMA Oncol. 2020;6(5):661-674. doi:10.1001/
jamaoncol.2020.

348. Mogi, A. & Kuwano, H. TP53 mutations in nonsmall cell lung cancer. J. Biomed. Biotechnol. 2011, (2011).

349. Xu, F. et al. A TP53-associated gene signature for prediction of prognosis and therapeutic responses in lung squamous cell carcinoma. Oncoimmunology 9, (2020).

350. Na, F. et al. KMT2C deficiency promotes small cell lung cancer metastasis through  DNMT3A-mediated epigenetic reprogramming. Nat. cancer 3, 753–767 (2022).

351. Mastoraki, S. et al. KMT2C promoter methylation in plasma-circulating tumor DNA is a prognostic  biomarker in non-small cell lung cancer. Mol. Oncol. 15, 2412–2422 (2021).

352. Gu W, Wang H, Li K, et al.. KMT2C mutation associated with tumor mutational burden in small cell lung cancer. 2019 ASCO Annual Meeting. Journal of Clinical Oncology 37, 
no. 15_suppl. DOI: 10.1200/JCO.2019.37.15_suppl.

353. Zhang L, Song J, Wang Y,Chen Y. KMT2C as a positive predictor for treatment of immune checkpoint inhibitor and correlation with immune infiltrates in colorectal cancer 
(CRC). 2021 ASCO Annual Meeting.  Journal of Clinical Oncology 39, no. 15_suppl (May 20, 2021) 3538-3538. DOI:10.1200/JCO.2021.39.15_

354. Lu, H. et al. Senescence induced by RECQL4 dysfunction contributes to Rothmund-Thomson syndrome  features in mice. Cell Death Dis. 5, e1226 (2014).

355. Zhou, F., Wang, L., Jin, K. & Wu, Y. RecQ-like helicase 4 (RECQL4) exacerbates resistance to oxaliplatin in colon adenocarcinoma via activation of the PI3K/AKT signaling 
pathway. Bioengineered 12, 5859–5869 (2021).

356. Liu, L., Chen, Y., Li, Q. & Duan, P. lncRNA HNF1A-AS1 modulates non-small cell lung cancer progression by targeting miR-149-5p/Cdk6. J. Cell. Biochem. 120, 18736–18750 
(2019).

357. Wang, Z., Liu, L., Du, Y., Mi, Y. & Wang, L. The HNF1A-AS1/miR-92a-3p axis affects the radiosensitivity of non-small cell lung cancer by competitively regulating the JNK 
pathway. Cell Biol. Toxicol. 37, 715–729 (2021).

358. Leng, X. et al. Histone 3 lysine-27 demethylase KDM6A coordinates with KMT2B to play an oncogenic role in NSCLC by regulating H3K4me3. Oncogene 39, 6468–6479 (2020).

359. Mezquita L, Jové M, Nadal E, et al. High Prevalence of Somatic Oncogenic Driver Alterations in Patients With NSCLC and Li-Fraumeni Syndrome. J Thorac Oncol. 
2020;15(7):1232-1239. doi:10.1016/j.jtho.2020.03.005

 

Q587-O266-U217 

Imagene Health
Documento confidencial para asesoría genética exclusivamente 



Documentación del reporte 
ASCO, AMP y CAP proponen clasificar las variantes genéticas en cuatro categorías basado en su impacto clínico (J Mol 
Diagn. 2017;19(1):4-23): 

Categorías de variantes genéticas somáticas basada en la implicación clínica: 

Clasificación I: Variantes con significancia clínico fuerte: 

Nivel A Significancia Terapéutica: 
Variantes que predicen respuesta o resistencia a terapias aprobadas por FDA o incluidas en guías profesionales para 
tumores específicos. Por ejemplo, BRAFV 600E predice respuesta a Vemurafenib en Melanoma. 

Nivel A Significancia Diagnóstica/Pronóstica: 
Variantes incluidas en guías profesionales como biomarcadores de diagnóstico o pronóstico para tumores específicos. 
Por ejemplo, la fusión PML-RARA es patognomónica de Leucemia Promielocítica y también es asociada con buen 
pronóstico. 

Nivel B Significancia Terapéutica: 
Variantes que predicen respuesta o resistencia a terapia basada en estudios con alto poder estadístico con consenso de 
expertos o estudios pequeños que repetidamente confirman o reproducen resultados en diferentes grupos. 
Por ejemplo, múltiples estudios muestran que mutaciones en genes RAS o amplificación en gen BRAF reactiva la vía 
proteína quinasa resultando en resistencia a la terapia inhibidora BRAF en melanoma. 

Nivel B Significancia Diagnóstica/Pronóstica: 
Variantes diagnósticas o pronósticas basadas en estudios con alto poder estadístico con consenso de expertos 
o estudios pequeños que repetidamente confirman o reproducen resultados en diferentes grupos. Por ejemplo,
mutaciones activantes KIT (D816V) que están presentes en casi todos los adultos (93%) con formas agresivas e
indolentes de mastocitosis.

Clasificación II: Variantes con significancia clínica potencial: 
Nivel C Significancia Terapéutica: 
Variantes que predicen respuesta a terapias aprobadas por FDA incluidas en guías profesionales para un tumor 
diferente o terapias dirigidas en investigación mediante ensayos clínicos. Por ejemplo, pacientes con FLT3 en leucemia 
mieloide aguda está en estudio fase II/III para inhibidores FLT3 en ClinicalTrials.gov. 

Nivel D Significancia Terapéutica: 
Variantes que han sido asociadas con terapias dirigidas en estudios preclínicos. Por ejemplo, el fármaco RG7112 ha 
mostrado que inhibe a p53 no mutado (silvestre) de los tumores sólidos en estudios preclínicos y de fase I. 

Clasificación III: Variantes de significado clínico incierto: 

Variantes reportadas en el mismo o diferente tipo de cáncer sin significado clínico conocido y variantes en genes que 
no hayan sido reportadas en cualquier cáncer, estas variantes no deben haber sido reportadas con una frecuencia 
alélica significante en la población general como las encontradas en la base de datos del como el proyecto de los 1000 
genomas, entre otras. El tipo de mutación, la función del gen debe ser considerado al evaluar estas variantes, el análisis 
in silico debe ser tomada como referencia, pero no es el único parámetro para evaluar. 

Clasificación IV: Variantes Benignas o Probablemente Benignas: 

Variantes con frecuencia alélica significativa en población general o en grupos específicos, no existe evidencia de 
asociación con cáncer. Usualmente variantes con frecuencia alélica de 50% o 100%, la mayoría de ellas son variantes 
germinales raras.
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Metodología del estudio genético de próxima-generación ImageneSeq+. 

Con la plataforma NovaSeq 6000 somos capaces de secuenciar 48 genomas humanos completos y producir 6Tb de 
datos por corrida única en cuestión de 40 horas. 800Gb de datos crudos por hilera, 3.2Tb de datos por Flowcell, y 2 x 150 
pb en longitud de lectura. 800M de lecturas crudas por Flowcell y longitud de lecturas 2 x 250 pb & 2 x 50 pb. Nuestro 
ImageneSeq+, es el panel genético más completo para el análisis de tumores sólidos que existe en el país, analizando 
más de 480 relacionados al cáncer, incluidas los intrones de 43 genes para los cuatro tipos de anomalías genómicas: SNV, 
InDel, CNV y fusión. Además, incluimos el cálculo de inestabilidad microsatelital (MSI) como estable (MSI-L) o inestable 
(MSI-H) y carga mutacional del tumor (TMB) medida en mutaciones/Megabase como alta (TMB-H) o baja (TMB-L) que 
puede ayudar a guiar inmunoterapia en cáncer. Para aquellas muestras originadas de sangre completa o plasma se 
procede a aislar el material genético utilizando el protocolo MagMax Cell Free DNA. Ya una vez obtenido el material 
genético se procede a la preparación de clusters y librería utilizando el kit de KAPA para ADN. ImageneSeq+ fue creado 
utilizando todos aquellos genes que, de acuerdo con la Red Nacional Integral de Cáncer (NCCN, por sus siglas en 
inglés) de los Estados Unidos, están directamente relacionados en la enfermedad del cáncer y en base a la literatura 
médica más reciente. Todos los exámenes genéticos hechos por Imagene Health son realizados en laboratorios 
acreditados por CLIA, CAP y analizados en casa por médicos genetistas, biólogos moleculares y biotecnólogos.  

Bioinformática del estudio genético de próxima-generación ImageneSeq+ 

Asimismo, el desarrollo de software de bioinformática para analizar, interpretar y reportar datos biológicos cuenta con 
certificación ISO 9001:2015, y nuestros reportes utilizan las recomendaciones de la Sociedad Americana de Oncólogos 
Clínicos (ASCO, por sus siglas en inglés) para la clasificación de las variantes genéticas identificadas. Se reciben los 
archivos de secuenciación en su totalidad por parte del laboratorio de referencia como los son BCL2FASTQ mediante 
multiplexado con CASAVA 1.8.2. Se procede al mapeo y realineamiento con Burrows-Wheeler Aligner, y 
preprocesamiento, incluido el marcado de lecturas duplicadas, realineaciones indel y recalibración de la base con Picard 
y GATK. Las mutaciones se filtraron en busca de apoyo mediante al menos 30 lecturas y un 3% de frecuencia alélica 
variante (VAF), y luego se anotaron mediante Annovar y SnpEff. TMB se calculó como el número total de SNV e indels 
dividido por Mb de ADN secuenciado. La interpretación clínica de las mutaciones detectadas en esos genes se realiza de 
acuerdo con la base de conocimientos integral de oncología interna de Qiagen construida en base a recursos 
públicos que incluyen GeneCards, CKB, OncoKB, COSMIC, ClinVar PMC, Drugs@FDA, Drug Information Portal (NIH), 
Selleck, PharmGKB, DGIdb, DRUGBANK, Drugs.com, ClinicalTrials.gov, ICTRP, ChiCTR, KEGG y señalización celular.
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