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This button returns you to This tab brings you to a

the home page .

CKB-CORE™ can be
searched on through gene
and gene variant. Additional
basic searches and
advanced searches require
a subscription to CKB
BOOST™,

The Clinical Knowledgebase (CKB) clickable display of the
genes available in CKB

CORE™.

CKB is a dynamic digital resource for interpreting complex cancer genomic profiles in the context of protein impact,

Powered by Genomenon

therapies, and clinical trials. CKB CORE is the public access version we have been providing to the community since
2016. CKB CORE contains all the content associated with 50 genes that are commonly found on cancer hotspot
panels. New and updated content is pushed out daily and viewable genes are available on a quarterly rotating
schedule.

Basic Search Check out _ for content extending to 2000+ genes.
Explore by Gene
Explore by Variant CORE
Explore by DrugClass - Available in CKB BOOST BOOST

Explore by Drug - Available in CKB BOOST Genes

Explore by Indication/Tumor Type - Available in CKB BOOST

CORE
Advanced Search

Clinical Trial Search - Available in CKB BOOST BOOST

Evidence Search - Available in CKB BOOST Gene Variants

Comparison of CKB Offerings 4li

About Disclaimer ~ Contact Help ~

d

This tab brings you to a list
of associated CKB help
documents

Visual shows the difference
in gene and gene variant
counts for CORE vs BOOST.
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Basic Search

Explore by Gene

Explore by Variant

Explore by DrugClass - Available in CKB BOOST

Explore by Drug - Available in CKB BOOST

Explore by Indication/Tumaor Type - Available in CKE BOOST

Advanced Search
Clinical Trial Search - Awvailable in CKB BOOST

Evidence Search - Available in CKB BOOST

* Clicking on the “Explore by Gene” button will bring you to a page where you can search for content

related to 50 selected genes.
* Clicking on the “Genes” link in the toolbar will bring you to a clickable list of genes with available

content.



Explore By Gene
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* Start typing a gene name to display gene.
* Salect one gene and dlick "Submit’ to go to the next page.

* Or swarch for a gene via the

Gane Symbol

er

ABR | MDB

ACTE | BRWS1 | PS1TPSEP1

BRCA1 | BRCAI | BRCCT | BROWCAT | FAMCS | IRIS | PNCA4 | PRPIRS3 | PSCP | RMFS3

BRCAZ | BRCCZ | BROVCAZ | FACD | FAD | FADT | FANCD | FANCD1 | GLMS3 | PMCAZ | XRCC11

ERDT | BRDS | €T | SPGF21
ZFP36L1 | Berg3s | BRF1 | ceMG1 | ERF-1 | ERF1 | RNF1628 | TIS118

el i el R R T LT B I T R IR R e

BRAF | B-raf | B-RAF1 | BRAF1 | NST | RAFB1
Gene Description:
BRAF 5I:'ri'1l:'.'rl."rEUrIi"!E-_IJIul.E.II leirage B-mL 1% & member of the Ral fam |:.' of senne/threonine Flrul!l:-in kinases, which 5igr'a|= '.|1ruu5h the MAP kinase palb'way o rl:ga..|ul|.- cell proliferation and cell growih

(PMAID: 24737947, PMID: 2¥540830). BRAF mutations and fusions have been identified in a variety of cancers, including, colorectal (PMID: 30122982), lung (PMID: 297 29495), thyreid (PMID: 12970315),
and melanoma (PMID: 24737949, and a number of mutations have also been demonstrated to confer drug resistance (PMID: 27478040,

Typing in the search box will trigger a drop-down list of genes. Genes in CKB are given HGNC approved names, but

associated synonyms are also available for searching. Click on the desired gene name to select for searching. This will
bring you to the “Gene Detail Page” for the selected gene.



Explore By Gene
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. Request Contert @
Gene Detail
Gene Symbol  BRAF
Synanyms B-raf | B-RAF1 | BRAF1 | N5T | RAFE1
Garsi BRAF, saring/thraonimg-pratmn kinaga B.raf, i3 5 mombar of the Raf family of senma/threonss protein kenases, which signah threugh the MAP iaase pathway 1o regulste coll prolifersteon snd cell grovth (PRID: 24737949, PMID
Deescription FP540830). BRAF mutations and fusions hawe been identified in a variety of cancers, induding, colorectal (PRID: 30122982, lung (PMID: 297 29495), thynoid (FMID: 129T70315), and melanoma (FMIC: 24737949}, and a number of

mutations have also beon demonstrated to confer drug resistance (PMID: 27478040)

NCBI Gene ID Chromoscmae Map Location Canonical Transcript Gene Role

Link out to PubMed

473 \ 7 Tg3d MM_0D4333 Cncogene [PMID: 30406230 through PMIDs

Link out to NCBI

G Variarits IEDD Catagary Varisns ED) Malazuilsr Prafiles X5 Gang Ll Evadence (ESD
\ Filtering and Sorting @
Count of related annotations Filze rows
Showing 1t 278 of 278 entries \
Associated
with drug Text
Yarlant Impact Protoln Effect Varlant Description Resistance Filtering
MisSanSE ks BRA&F NZ0T does not lie within any known functional domains of the Braf probein {(UniProt.ongd. N20T has been identified in sequencing studies
(FRID: 29108415), but has not beon biochoemically charactorized and therefore, its offect on Braf protein function i unlonown (PubMad, Apr 2021)
m FissEnEE unbrsgan BRAF 5364 doos not lie within ary known functional domaing of the Braf protein (UniProt.org). 5344 has not been characterized in the schentific

literature and therefore, its effect cn Bral protein function is unknown (PubMed, Jun 2021),

The header of the page contains data relevant to the gene, as well as a link out to the NCBI Gene page (Entrez ID), chromosome and map location, the
canonical transcript, and its role in cancer.

Below, there are 4 tabs related to different areas of content:
* The ‘Gene Variants ‘ tab lists all annotated gene variants associated with the selected gene.
* The ‘Category Variants’ tab lists all annotated category variants associated with the selected gene.
*  The ‘Molecular Profiles’ tab contains all molecular profiles (which contain one or more gene variants) associated with the selected gene.
* The ‘Gene Level’ Evidence tab lists all annotated evidence associated with the selected gene.
All pages also incorporate filtering and sorting capability to enable easy content searching.



Explore By Gene

You can filter on any relevant text here.

Gene Variant Tab In this example, we’ve filtered on 600,
which will restrict the display to

. H " 4
Gerp'—'ﬁr.nm;m Cate |r-,'_'.--q.w.--..m Pdoleculsr Prof ..-.m Cemre Lavwes| Ev '.-'.'-m VarlantS Contalnlng 600

\ Fihesing and Saming

Filter rows: 400

Showing 110 25 of 25 entries (fftered from 281 total entries)
— Variants associated
with drug with drug resistance
Wariant Irmpaet Protein EHect Variant Description Resistance ) Ny - i
will have "Y” in this
column.
|
s gamed fumgton - aredeted BRAF L5174V Lt within tha protein knase dermain of the Beaf protein (UniPretaigl. L3914V o predicted 1o besd o o gair of Beaf Turtion o indscated ¥ /
by maderate nerakis of Mak snd Erfk phodphandatan in culturs, snhancad demarratesn when axprasied in o wik BRAF VA00E, and i aisocuned
with resistance 1o Raf inkibitors (PMID: 29880583
m FIEEEN g PP BRAF T52%1 is a gateloeoper mutation that lies withen the protein kinase domain of the Braf protein (PMID: 2053841E). T5E29 has beon demonstrated ¥
to confer resistance 1o Raf inhibitors in the context of BRAF VADOE (PMID: 20538418, but has not been biochemically characterized ano therefors,
its effect on Braf peotein function & unknown (PubMesd, Dec 2020)
D564_TSHdup duplication gan of function BRAF D598 _T5%%dup (a'so referved to as T59_VE0DinsDFG LAT) resufs in the insertion of six amino acids in the profein kinase domasin of the Braf
protein batween aming acics 579 and 800 (LiniProtorgl BRAF DE94_T5%cup results in inoessed oolory formaticn and downatrean Mak and Erk
actiration in cultured cally (PMID: 17297294)
m [yttt i EY loas of hanction - prodicted BRAF G58R kit withir the protein kinase domain of the Bral grotein, withn the DFG metif (PMID: 19735675) G596R redults i impained Braf kinase
activity and decreased Mok and Erk phesphorylation, including in the prosence of BRAF V0OE, is not transforming in culture and does not promote
tumor formation bn mouse medels, bt resulis i sctivetion of B in the presence of CEAMF (P8O0 T9TISATE PRID: 2AETEIT 15, however, in another
study demonstrates simidar cell proliferation and viability levels to vild-type Braf (PRID: 26533785), and is predicted to confer a loss of function to
tha Braf prodein
missenss loss of function BRAF T5%% lies within the protein kinase domain of the Braf protein UniProtongl. TS%9A does not result in increassd MEK or ERE. phosphonyglation
ardd does not transsctivate CRAF (PRI Z2504007), and demonstrates decreased transformation sbility compared to wild-type Braf in coll culture
[PMID: 29533785) ]
]

The Gene Variant tab lists gene variants for the selected gene, their impact on the protein (corresponding to variant
type), their effect on the intrinsic activity of the protein, and an annotated description. Links in blue will navigate to
outside content. Content can be sorted or filtered. Clicking on the blue “gene variant” buttons will bring you to the
Gene Variant Detail Page.



Explore By Gene

Gene Variants En- Category Variants m Molecular Profiles m Gaene Level Evidence m

\ Filtering and Sorting @

Category Variants Tab

Filter rows:
Showing 1 to 22 of 32 entries
Asgociated
with drug
Variant . Impact Protein Effect Variant Description Resistance
m urnkricwsmn gain of function BRAF Class 1 variants are BRAF variants that activate BRAF and downstream signaling in a dimer-independent, RAS-independent manner [FRID
TR, PMID: 256343582).
m wrikriowsn gain af function BRAF Class 2 wariants are BRAF variants that activate BRAF and downstroam sigmling in a dimar-depandent, RAS-independant manner [PRID
28TEIT19, PMID: 26343582,
wrikniowsn loss of function BRAF Class 3 variants ars BRAF variants that demonstrate low or no BRAF kinase activity, but activate downstream signaling through CRAF
activation, in 8 dimer-dependent, RAS-dependent manner (PMID: 28783715).
T241% FRiSSare unkonown BRAF T247X indicates any Braf missensa mutation that results in replacement of the threonine (T) at aming acid 241 by a different arming acsd
m FisSerse TR BRAF Q257 indicates any Braf missense mutation that results in replacement of the glutamine (Q) at amine acid 257 by a different amine acid.
FRiSSE AL e BRAF P34TX indicates any Bral missenie mutation that results in replacemant of the praline (P) a1 amire acid 387 by a differant srmine acid.
P03 framueshift loss of function - predicted BRAF P403fs results in a change in the amino acid seguence of the Braf protein beginning at aa 403 of 744, likely resulting in premature truncation

of the functional pratein (UniProt.org). Due to the loss of the protein kinase domain (UniProt.org), P403% is predicted to lead to a loss of Braf
protein functicn,

RALIY FRSSErE unkonown BRAF R462K indicates any Braf missense mutation that results in replacement of the angenine (R) at amino acid 462 by a different amino acid.

The Category Variants tab displays all category variants associated with the selected gene. Category variants can be
classified as functional and/or positional. Functional category variants include act mut and inact mut. Examples of
positional variants include exon, codon, and short form frameshifts. Category variants can include member variants
and can be used to identify relevant efficacy evidence. For more information about category variants, click here.



https://ckbhome.jax.org/about/categoryVariants

Explore By Gene

Gene Variants €D Category Variants €3 Molecular Profiles €CX)

Showing 1 to 383 of 383 entries

Gane Level Evidence m

™~

Molecular Profiles Tab

Filter rows:

Filtering and Sorting @

Molecular Profile Protein Effect Treatment Approaches

BRAF AS98_T599insARC gain of function - predicted MEK inhibitor (Pan)  MEK1 Inhibitor ~ MEX2 Inhibitor  LY3009120
gein of function MEK inhibitor (Pan)  MEK1 Inhibitor  MEK2 Inhibitor  LY3009120
gain of function - predicted MEX inhbitor (Pan)  MEK1 Inhibitor ~ MEK2 Inhibitor  LY3009120
gain of function MEK inhibitor (Pan)  MEK1 Inhibitor ~ MEK2 Inhibitor ~ LY3009120

BRAF act mut gain of function MEK inhibitor (Pan)  MEK1 Inhibitor ~ MEK2 Inhibitor  LY3009120
gain of function MEK inhibitor (Pan)  MEK1 Inhibitor ~ MEK2 Inkibitor  LY3009120
gain of function MEK inhibitor (Pan)  MEKT Inhibitor ~ MEK2 Inhibitor ~ LY3009120

BRAF F247L gain of function MEK inhibitor (Pan)  MEKT Inhibitor ~ MEXZ Inhibitor  LY3009120
gain of function MEK inhibitor (Pan)  MEK1 Inhibitor ~ MEK2 Inhibitor  LY3009120
gain of function MEK inhibitor (Pan)  MEK1 Inhibitor  MEK2 Inhibitor  LY3009120

The Molecular Profile tab displays all molecular profiles associated with the selected gene, which can contain one or
more gene variants. If appropriate, any related treatment approaches are listed. Treatment approaches are either
Drug Classes or individual Therapies that have been assigned to variants based on evidence from the literature.

Clicking on these buttons will bring you to the “Profile Treatment Approach Detail” page.
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Gene Variants ﬂ

Category Variants E-

Molecular Profiles m

Gone Level Evidence m

™

Showing 1 to 552 of 552 entries (ltered from 1,031 total entries)

Molecular
Profile

1
8 g

:
;

BRAF VE00E

IndicationTumor

Type Response Type Tharapy Namae
melanoma E
Rr— sonsitive
r—— sonsitive
sensitive

colorectal cancer

Gene Level Evidence Tab

Approval Status

FDA approved - On
Companion
Disgnostic

FDA approved - On
Companlon
Diagnostic

FDA approved - On
Campanion
Diagnostic

FDA approved - On
Companion

Filtar rows:

Evidence Type Efficacy Evidence

Actionahle In a Phase |l clinical trial (BREAK-3) that supported FOWA approval,
Tafinlar {dakrafenib) impreved madian progression-free survival
compared to Deticene (dacarbazine) (5.1 vs 2.7 months, HR=0.3,
p=0L000] in patients with BRAF VA00E positive melancma (PMID
22735384; NCTO 227885)

Actionable In & Phase I trial (BRIM-3) that supported FDA approval, Zelboraf
ivemurafenib), as compared to Deticene (dacarbazine], resulted in an
improved cverall survivad (05 (13,4 ve 9.7 manths, HR=0.81, p=0.03) n
patients with BRAF VADDE-positive matastatic melanoma, with
astimated 05 rates of 54%, 30%, 21%, and 17% at 1, 2, 3, and 4 years,
mspa:liwh.rlf"-"rﬂ:': 2961848, PMID: 21639308; NCTO10046980), and
BRAF V&S00E & included on the companion diagmstin: (FDuR. gow].
Actionakble In a Phase I trial (COMBI-v] that supported FDA approval, the
combanation of Talnlar (dabrafenab) and Mekinist {rametinib) resultec
in an improved overall survival rate at 12 months (72% vs 5%,
HR=0,46%, p=0,005), madian pﬂ;-gre-ssion-Fma survival (11.4vs 7.3
months, HR=0.58, p<0.001), and objective response rate [64% vs 51%,
p<0.001) compared to Zelboraf (vemurafenib) in melancma patients
h.’ll_lurirlg BRAF VEODE or WVEHOOK (FRID: 25399551 NCTO1597908),
Actionable In a Phase Il (BEACOMN CRC) trial that supported FDA approval,
Braftowi (encorafenib] and Edbitux (cetuximab) combination treatmant

Filtaring and Serting @

WDOE

Raferences

detel el

22735384

ZEB1848
clatadl datad

21637008

datasl. el

THIFRN

dotsl

The Gene Level Evidence tab displays all annotated evidence associated with gene variants in the selected gene. Links in blue go
out to PubMed for the associated references.

There are multiple ‘Evidence Types’ . The majority are “Actionable”, meaning there is an association between a gene variant and therapy. Other
evidence types are :“Prognostic” (variant association with disease outcome), “Diagnostic” (variant association with disease diagnosis), “Risk Factor”
(germline variant association with risk of disease onset), and “Emerging” (variant as a potential therapeutic target).
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Basic Search

Explere by Gene

 Explore by Variant

Explore by DrugClass - Available in CKB BOOST

Explore by Drug - Available in CKE BOOST

Explore by Indication/Tumor Type - Available in CKB BOOST

Advanced Search
Clinical Trial Search - Available in CKB BOOST

Evidence Search - Available in CKB BOOST

* Clicking on the “Explore by Variant” button will bring you to a page where you can search for content
related to a gene variant.
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Find by Gene Variant

* Start typing a gene variant name to display gene variant.
& Select one gena variant and click "Submit’ to go to the naxt page.

Gene Variant

Start typ ng to select ona or mone variants

a
BRAF W&00E (gain of function)

BRAF VSOOESK (gain of function)

BRAF V&00E (gain of function)
Gene Description:
BRAF, serina/threonine-protein kinase B-raf, is a member of the Raf family of serine/threcnine protein kinases, which signals through the MAP kinase pathway to regulate cell proliferation and cell growth

(PMID: 24737949, PMID: 295408300, BRAF mutaticns and fusions have been identified in a variety of cancers, including, colorectal (PMID: 30122982), lung (PMID: 29729495), thyroid (PMID: 12970315),
and melanoma (PMID: 24737949), and a number of mutations have also been demonstrated ta confer drug resistanee (PMID: 27478040).

Gene Variant Description:

BRAF VA0OE [previously reported as VS99E) lies within the activation segmaent of the kinase domain of the Braf protein (PMID: 15035987). VA0OE confers a gain of function to the Braf protein as
demonstrated by increased Braf kinase activity, downstream signaling, and the ability to transform cells in culture (PMID: 15035987, PMID: 29533785).

Typing in the search box will trigger a drop-down list of gene variants. Gene variants in CKB follow HGVS nomenclature.

Click on the desired gene variant to select for searching. This will bring you to the “Molecular Profile Detail Page” for the
selected gene variant.

He!p "




Explore By Gene Variant

& CORE Mews  Genes  DrugClasses  Abowt  Disclaimer  Conta
Molecular Profile Detail e
olecdiar Frofiie Letal Gene Variant Description
Profile Mama BRAF W&600E
Chorst Vartard: Dl BRAF VBOOE [gain of furction) /
BRAF VEOOE |peevicualy reporied as VEIGE) lies within (he aclivation segeen; ol
Eha kinass Gomain of ke Bral profen (PAILE: ThIKELRET), WOROE conlers a gan of
Rehvant Treatment Approeches BRAF Infilviar  Punciion 1o the Deal protein as demanstraled Dy incroased Drad kinase scihity, s (Pan)
diowrrilssam sigraling, and the sbiity 1o trarmform cell n coltom (PRI
TSDIERET, PMID: 2PE33TE5).
Variant Lovel Evidonce (EEE) Cotm x Mclacular Pr Evidence G Extorded Evidence (ED Gena Lavel Evidence (IEDD reatrmant Approsch Evidance (LD Variant fssociated Clinical Tris's (5 Gene Aszociated Clinical Trisks (5D

Filimiing and Sorting [i]

Filtar rouws:
5-'n.'mr|j 110 323 of 323 entries
Relevant
Molecular ImdicationTumor Treatment
Profile Type Response Type Approaches Therapy Name Approwal Status Evidence Type Efficacy Evidence References
rolonectal cancor ieative BEAF Inhibitor FOA sparaved - On Actionable Iry m Phaas B BEACON CRC) trisl the supperted FOA sppreval, ctail
Comganion Braftovi [encoralenib] and Erbitux [cetusimab) combination trostmaent
s
Driagnastic in=113] resstted in improved median overall survival (8.4 vs 5.4 months, NSeEAH

HR =040, pai 001), confimmed maponse cate (200 w 2%, p<i 001), and
Faias [ "!{_iru’\ll.i.i:"'r-f-nﬁ aiprival (& 7 we 1.5 manthe, HE=0 40, pecl 000)
companed to contred in=107F) in patents with matastatc colonectal

*  Toviewthe gene variant description, hover over the variant button next to Gene Variant Detail in the header.
. Below, there are 7 tabs related to different areas of content:
*  The ‘Variant Level Evidence  tab lists all annotated evidence that includes only the gene variant in the molecular profile.
*  The ‘Complex Molecular Profile Evidence’ tab lists all annotated evidence that includes the gene variant plus one or more other variants in the molecular profile.
*  The ‘Extended Evidence’ tab lists all annotated evidence that includes the category variant(s) in which the gene variant is amember.
*  The ‘Gene Level Evidence’ tab lists all annotated evidence associated with the gene.
*  The 'Treatment Approach Evidence’ tab lists all the annotated evidence related to the Relevant Treatment Approaches listed inthe header under Gene Variant
Detail.
*  The ‘Variant Associated Clinical Trials’ tab lists all the trials that include the gene variant as a variant requirement.
*  The ‘Gene Associated Clinical Trials’ tab lists all the trials that include a any variant in the associated gene.
*  All pages also incorporate filtering and sorting capability to enable easy content searching.




Explore By Gene Variant

Variart Level Evidence @) Complex Molecular Profile Evidence @) Extened Evidence @)  Gene Level Evidence R restment Approach Evidence @EE) | Variant Assaciated Clinical Trisls €E))

Gone Associated Climical Tria m /

Variant Associated Clinical Trials g ordt Soring ©

Filtar rows:
Showsng 1 to &7 of B7 antries
Recruitment Covered Other
Clinical Trial Phase Therapies Title Status Countries Countries
Fs &

NETO1089101 Phasa |k Selsmetinib in Treating Young Patents With Recurrent or Refractory Low Grade Active, not
Glioma recruiting

MCTO1659151 Prase |l Vemuralenib With Lymphodepletion Plus Adestive Cell Trangber and High Dose IL-2 e '\'!.I. ot
Metastatic Melanoma recruiting

NETO 09292 Fhasa Il Vemuraferib Necadjuvant Trial in Locally Advanced Thyroid Cancer Active, not
recruiting

METO17 11632 Phase |l BRAF Inhibitos, Vemuratenib, in Patients With Relapsed or Refractary Hairy Cell fctive, not
Leukemia recruiting

MCTO1 740648 Phase | _7r-:.lm-=:ti"ih. Flucrouracil, and Radiatien Therapy Before Surgery in Treating Paticns A ve. net
With Stage II-lll Rectal Cancer fecruiting

) rafan C t - ! FAIH e # "
NETO1 748149 Phass= | Yamurafenib i Childen With Becurrent/Refra ~fory BRAF Gena V&O0E (RRAFVADDE] drtive not

Mutant Gliomas RSrUItinG
MCTOPO341710 Phase Il Efficacy and Safety of the Combiration Therapy of Dabrafenin and Trametinib in Active, not
'Ju,.k.JPc'_i With BRAF V&OUE- Mutated Hare Cancers recruiting

The Variant Associated Clinical Trials tab displays clinical trials that include the selected gene variant as a variant requirement. NCTID buttons
navigate to the 'Clinical Trial Detail Page’. Recruitment status updates daily.
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Gene Associated Clinical Trials (ERD)

i~
=
"
-
-
-

\ Gene Associated Clinical Trials Filtering and Sorting @

Filter rows
Shawing 1 1o 309 of 307 entries
Recruitmsnt Covered Othar

Clinical Trial Phase Theraples Title Status Countries Countries
NCTO1089101 Phaza b1 Selumetinh in Traating Young Patisnats With Recurrent or Refractory Low Grade fctive, not

Glioma recruiting
NETO 06045 Phase Il Molecular Profiling and Targeted Therapy for Advanced Non-Small Cell Lung Active, not

Cancer, Small Cell Lung Cancer, and Thyrmic Malignancies rescrunting
MCTO1426456 Phasa | A Phase | Study of Oral LGXE18 in Adult Patients With Advanced or Metastatic Active, not

BRAF Mutant Melanoma recruiting
MCTO1543458  hase Il A Phase I/l Study of LGKB18 in Combination With MEK162 in Adut Patients With  Active, not

BRAF Deperdent Advanced Salid Tumers recruiting
NETO1457551 Phase | Study of XLBES With Vemurafenib for Patients With Unresectable BRAF Mutate Active, not

Stage LY Melanoma recruiting
METO1655151 Phase Il Vemurafenib With Lymphodepletion Plus Adootive Cell Transfer and High Dose IL-2 Active, not

Metastatic Malanoma recruiting

The Gene Associated Clinical Trials tab displays clinical trials that include any gene variant specific to the gene for the selected gene variant.
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