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KAPKINOX

-KUpia airia 6avarou yia aropa QAIKIaG >85 ETWV.
-ZETTEPVA O€ TTOCOO0TO BavAaTwy Ta KOPOIOKA VOO NaTO

-KaBuoTepnuEVn BIAYVWON TOU KAPKIVOU (UETAOTATIKO
OTAOIO) -> KAKI TTPOYVWON -> cuvhBwc OgV UpioTaTAl
KOTOAANAN BEPATTEUTIKI Oywyr ME @APUOKA.

-ATTQITEITAI CUVOUOOMOG XEIPOUPYIKNG ETTENBAONG PE
BEPATTEUTIKN Aywy -> XOUNAG TTooooTa mIRiwong (T1.X. 7%
yia 15 xpovia yia JETAOTOTIKO KAPKIVO UaaTOoU).

-2 UTTAYEIG OYKOI O) avixveuovTal OUCKOAQ

B) XNUEIOAVOEKTIKOI

-Eival @avepn n emeiyouca avaykn yia KQIVOTOUES KAl
BEATIWUEVEG BEPATTEUTIKEG AVTIKAPKIVIKEC AYWYEC TTOU Ba
00NYyNOOUV OE QUCNMEVN ETTIRIWON TwV ACBEVWY N
EMIBPAOUVON TNG ECEAIENG TWV OYKWYV O OOOEVEIC PE
TTPOXWPNMEVOUG CUNTIAYEIG OYKOUG.



VIORIAKIERENENKENOY KAPKINOY

[FoVIOIOKK VOOOG- I'EVETIKEC BAGBEG

AlATOPAXN PUOIOACYIKWY UNXOVICUWY TTOU EAEYXOUV TOV
KUTTAPIKO TTOA/MO, 2 AVECEAEYKTOG TTOA/OG KOPKIVIKWV
KUTTAP WV

AOYW UETAAAQY WV OE YOVIOIO TTOU EAEYXOUV BOCIKEG
KUTTOPIKEG AEITOUPYIEG: KUTTAPIKO TTOA/JO,
OlAMOPOTIOINGH, ATTOTITWON, YOVIOIa EAEYXOU Kal
EMIOIOPOWONG AaBwv

OTOAOIOKI OTTOKTNGN TTOAAGTIAWY CWHPOTIKWY UETAAAQY WV
O£ Ol0POoPa yoviola
VOUETIKEG METAAAQYEC TTOU KANPOVOUOUVTAI
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Rare victory in fight against melanoma

Personalized cancer therapy gets closer | | .o eomrm
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separate research? reveals  Melanoma tumours shrank after
patients took PLX4032 for 2 weeks.
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Inhibition of Mutated, Activated BRAF in Metastatic Melanoma {#

Keith T. Flaherty, M.D., Igor Puzanov, M.D., Kevin B. Kim, M.D., Antoni Ribas, M.D., }
Grant A. McArthur, M.B., B.S., Ph.D., Jeffrey A. Sosman, M.D., Peter . O'Dwyer, M.D., R rd J. Lee, M.D., Ph.D
Joseph F. Grippo, Ph.D., Keith Nolop, M.D., and Paul B. Chapman, M.D.

Lookind for a\Target
On Every Tumor

Major cancer centers say they're getting ready to genotype every
patient’s tumor, hoping to match them with drugs specifically tailored
to halt tumor growth




NATIONAL CANCER INSTITUTE

PRECISION MEDICINE
IN CANCER TREATMENT

Discovering unique therapies that treat an individual's cancer based on the
specific genetic abnormalities of that person’s tumor.

PRECISION MEDICINE INITIATIVE®
COHORT PROGRAM

Precision medicine is a groundbreaking approach to disease
prevention and treatment based on peocple’s individual differences
in.environment, genes and lifestyle.

The Precision Medicine Initiative® Cohort Program will lay the
foundation for using this approach in clinical practice.

Engage a group of 1 million or more U.S. research
participants who will share bioclogical samples, genetic data
and diet/lifestyle information, all linked to their electronic health
records. This data will allow researchers to develop more precise
treatments for many diseases and conditions.

Piocneer a new model of research that emphasizes engaged
research participants, responsible data sharing and

privacy protection.
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Research based on the cohort data will:

* Lay scientific foundation for precision medicine

» Help identify new ways to treat and prevent disease

» Test whether mobile devices, such as phones and tablets, can

encourage healthy behaviors

» Help develop the right drug for the right person at the

right dose

essssssessssasssssssssnanaseans WHY Now? sissssssssssssssesssassasaannas

The time is right because:

We have a greater understanding
of human genes

We have the tools to track health
information and use large
databases

People are more engaged in
healthcare and research

Research technologies have
improved




BIOAEIKTEX *

Ta veormAaouaTa UE 1A
IOTOAOYIKI EIKOVA UTTOPEI VO
(PEPOUV. OIOPOPETIKEG
METOAAQYEG UTTEUBUVEG YIa THV
Kakonon ecailayn

£4. 00N cancer

H TTpooTrabeia avammTugng
OTOXEUUEVWYV. AVTIKAPKIVIKWV
BEPATTEUTIKWV TTAPAYOVTWY
TTPOUTTOBETEI TTAPAAANAN
QVAAUOH KOI XAPOKTAPIOUO O€
HMOPIOKO ETTITTEOD TWV. OYKWV
kaBe acbevoug
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Medicine of the present: one treatment fits al
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Personalized medicine:

Medicine of the future: more personalized diagnostics
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ividual treatmment, This should enable oll polients Lo benelit lrom their own, “personal” therapy.



MOPIAKH FENETIKH TOY KAPKINOY

[FoVIOIOKK VOOOG- I'EVETIKEC BAGBEG

AlATOPAXN PUOIOACYIKWY UNXOVICUWY TTOU EAEYXOUV TOV
KUTTOPIKO TTOA/JO, =2 QVECEAEYKTOG TTOAIIOC KAPKIVIKWYV.
KUTTOPWY.

AOYW UETAAAQY WV OE YOVIOIO TTOU EAEYXOUV BOCIKEG
KUTTOPIKEG AEITOUPYIEG: KUTTAPIKO TTOA/JO,
OlAMOPOTIOINGH, ATTOTITWON, YOVIOIa EAEYXOU Kal
EMIOIOPOWONG AaBwv

OTAOIAKI] ATTOKTHON TTOAAATTAWY OCWUATIKWY. UETAAAQY WV
O€ 0lapopa yoviold
VOUETIKEG METAAAQYEC TTOU KANPOVOUOUVTAI



ATAAIKA2IA KAPKINOIENE2ZH2

[loAucTaoIaKn (Ocwpia TTOAAATTAWY BAMATWY)
OIOPKEIA ETWV I KAl OEKAETIWV
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Hyperproliferative  Early benign Intermaediote
epithelium polyp benign polyp polyp




MopIaKo UIOVTEAG KAPKIVOYEVEGHS GTO TTAXU EVIELO

* | JETAAAQYEG O€ OIOPOPA YOVIOIa -Old00XIKA OTASIA TNG
KOPKIVOYEVEONG TOU TTIOXEOG EVIEPOU

‘ E(ov@)ou(o LUOVTEAO KOPKIVOYEVEGNG TOU TTAXEOG EVIEPOU
1992

* | OTTEVEPYOTIOINCT OYKOKATAOTOATIKWY YOVIOIWV OTa
YpwuocwuaTa 5g, 17p, 18 kabwg kai

*  ONnMeEIaKeG METAAAQYEG TOU oykoyovioiou K-RAS oTo
X¥pwuoocwua 12.

* OWUOTIKEG JETAOAAQYEG TOU OYKOKOTOOTAATIKOU yovioiou APC
o€ TT0000T0 80% (MIKPO OOEVWMUATO EACPPAGC OUCTIACCIOG)

*  uETOANOYEC OTa oykoyoviola ras (K-ras) 50% veoTTAQCUATWY
1. EVIEPOU

* OmwAEeIa eTepocuywTiag 189 (yoviolo DCC/SMAD4) oto 40%
TWV PEYOAWV AOEVWHATWY. PE EOTIEG KAPKIVWHUATWOOUG
£6aAAYNG KABWG Kal 1o 70% TWV KAPKIVWHATWY TT.
EVTEPOU.

* HJETOAAQYEG OTO YoViolo pd3 (11000010 40-60%) Kol aTTWAEIQ
eTeEPOCUYWTIAC (40-75% TWV OYKWV) - OTTAVIQ O€
QOEVWUATO



Y 1A WAVAVYAYAN B =3 NMnyn r'|0|K|A0|.|oQ(picu; Kai n Bdon yia
TNV €EEAIEN oTa EUPIa ovTa
OPIZMO2

s* DNA &lval popto moAu otaBepo nou
OVOTIOPAYETOL LE HEYLOTN aKpiBela

s*  Qc petaAiayn opilouvpe TNV aAAayn TG
VEVETLKNC TAnpodopiac

O1 peTaAAayec €ival anapaitTnTeC yia Tnv
dladikaaoia Tnc eEeNEnC.

H noikiAopop@ia gival n Bacn TnG e€ENIENC
Kal ol peraAlayec diacPpaAifouv Tnv
NoIKIAOHOpQPIa



M1 = WAVAVAVAVR =P

MeTaAAay£c yoviSI®OHATOG

(€€EANIEN, NoKIAoOpOpP®Ia)
o Jnueliakecs (yYoviOIaKeC)
e XPWUOOWWMIKEC

SWUATIKEG
Somatic mutations JupBaivouv oTa cwuaTika KUTTApA kail ennpealouv

LOVO TOV Opyaviopo OToV ornoio cupfaivouv

[QuUETIKEG
Germ-line mutations >upBaivouv oTa YapeTka KUTTApa kai KAnpovououvTal




> WUATIKEC
Somatic mutations
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* 2UMPaivouv oTa CwWUATIKA KUTTapPA

» MeTadidovrtal o€ BuyaTpIKa KUTTOPA UE TN
dladikaaia TNG MITwaNg

»  MrTropei va avatrtuxBei Evag JETAANQYUEVOCS
KUTTAPIKOG KAWVOC

» Emnpeadouv povo Tov opyavioud GTOV OTTOI0

oupBaivouv
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[QUETIKEC

Germ line mutations

\/

s 2upBaivouv ota YOUETLKA KUTTOPO EVOC
opyaviopou

\/

** KAnpovouoUVTOL OTLC EMOLEVEC VEVLEC
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(b)

Sugar-phosphate
backbone e

Phosphodiester ¢
bond

Guanine Cytosine ;

Hydrogen
bond
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AvTikaTaotaon Baonc (Base pair
substitution) eninedo DNA

N/

< H 1o atrAf] peTaAlayr

N/

** aAAayr €vOC VOUKAEOTIOIOU OTO
uopio Ttou DNA



> NUEIGKEC UETAAAAYEC

1. AvTikataoTtaon (Base pair substitution)

1. Merantwon (Transition)

« [Moupivn~=> Moupivn, Mupigidivn=> Mupipidivn
e 4TUnol AeoGand T C

e  2UVNOWC CUVWVUUEC ZNUEIAKEC HETAAAAYEC
degeneracy of the genetic code.

2. MeTtaoTpopn (Transversion)

« Moupivn=>MNupiuidivn
e 8TUMNOL AT, GoC AeC andGeoT

« 2uvnbwc Mn CUVWVUUEC ZNUEIAKEC HETAAAQYEC
O!1 duvaTtec HeTaoTpoPeC (transversions) gival OINAAdOIEC OE
apiBuo ano T1ic dUVATEC LUETAMNTWOEIC
O1 yerantwoeic (Transitions) anoTeAouv rnio ouxva yeyovoTa

in vivo



Purines Pyrimidines
Transversions

A < > |
A A

Transitions Transitions

Y Y
G = T

Transversions
Copyright © 2004 Pearson Prentice Hall, Inc.




H avtikataotaon Baonc odnyet o€ avtikataotoon (evyoucg Bacswv

GGG AGT GTA GAT CGT

GGG AGT GCA GAT CGT base substitution

CCC TCA CAT CTA GCA

i First cycle of DNA replication

GGG AGT GCA GAT CGT CCC TCA CAT CTA GCA
CCC TCA CGT CTA GCA GGG AGT GTA GAT CGT




NMMpooBnNkKeg atTaAoIPES
Insertions & deletions:

\/

s [lpoocBnkn f atmwAeIa VoG I TTEPICCOTEPWV
Baoewv

“ AAAayn mTAaiciou avayvwong frameshift

<  [poobnkn N anwAeia 3 p NOAAANAdCIWV TwWV

3 voukAegoTIdiwV in-frame insertions and

deletions



DNA sequence Protein sequence

2 5’

T ACANTGETACGACAA (G- D G- @enins)- DD

codon

1-Base S,IACATIG.AT"GGEACG“{ACAIA = @ @ @ @ @

insertion

3’ 5

Sl ACAATGTACGACAA Cystemd-(Tyrosind)-Wethionnd~ Loucing)

Mutation to 3 5

ACAATTGTACGACAA
a stop codon R N I

Copyright © 2004 Pearson Prentice Hall, Inc.




OpoAovyid onuelakwVv JeTaAAavwV (eninedo NpwTeivnc):

Napepunveuoiyeg -Mn cuvwvupeg (Nonsynonymous/missense mutation)
LeTalMayec onou kwdlkovio auivoéewc alAdler o€ kwoikovio dAAou auivoEewc e
OIAPOPETIKEC 10I0TNTEC =>AANAAY ANIVOEEODC

UUU (Phe) -UCU (Ser)

Avepunveuoipyeg-Xwpic vonua (Nonsense mutation)

LETAAAQyEC Orou KwiIKOVIO GUIVOEEWC LIETAMINTEl O KWOIKOVIO ANéng
Kwdikovio Anénc =>npowpn diakonn npwTeivoouvOeonc/ HIKPOTEPN
NPWTEIVN

CAG (GIn)- UAG (An&n - amber)

NAaigioTpononoinTikeS (Frameshift mutations):
Analoipn/sicaywyn Bacswyv (0xI noAanAacia Tou 3), aAAayrn O0Aou Tou
nAaiciou avayvwong

>uvwvupn ZiwnnAn (silent mutation)

LeTalAayec orou kwoikovio alivoéewc aldaler oe kwoikovio Tou I0lou auIvoEewe
1010 apIvoEu

AGG (Arg) - CGG (Arg)




Second base

First

base U C A G
UUU Phenylalanine  UCU Serine UAU Tyrosine UGU Cysteine

U UUC Phenylalanine  UCC Serine UAC Tyrosine UGC Cysteine
UUA Leucine UCA Serine UAA UGA
UUG Leucine UCG Serine UAG UGG Tryptophan
CUU Leucine CCU Proline CAU Histidine CGU Arginine

C CUC Leucine CCC Proline CAC Histidine CGC Arginine
CUA Leucine CCA Proline CAA Glutamine CGA Arginine
CUG Leucine CCG Proline CAG Glutamine CGG Arginine
AUU Isoleucine ACU Threonine AAU Asparagine AGU Serine

A AUC Isoleucine ACC Threonine AAC Asparagine AGC Serine
AUA Isoleucine ACA Threonine AAA Lysine AGA Arginine
AUG Start (Methionine) ACG Threonine AAG Lysine AGG Arginine
GUU Valine GCU Alanine GAU Aspartic Acid GGU Glycine

G GUC Valine GCC Alanine GAC Aspartic Acid GGC Glycine
GUA Valine GCA Alanine GAA Glutamic Acid GGA Glycine
GUG Valine GCG Alanine GAG Glutamic Acid GGG Glycine
/

Codon Amino acid

Copyright © 2004 Pearson Prentice Hall, Inc.
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AieBveic Odnyiec yia ovopaToAoyia/ nepiypadn
HETAANaYwWV

https://hgvs-nomenclature.org/stable/recommendations/general/ 5| ‘E‘.‘? Q AvaliTnaon

We've moved! You're looking at the new HGVS Nomenclature pages.

The previous site is available at

HGVS Nomenclature

HGVS Nomenclature -
General
Home
Recommendations v
General Since references to websites are not yet acknowledged as citations, please mention Den Dunnen et al. (2016) HGVS recommendations
DNA > for the description of sequence variants: 2016 upd i these pages. Note that although
RNA bt the examples o mainly give examples for human (Homo sapiens), the recommendations can be applied to all sp
Protein > X . . . .
Malfe sure you have also seen the Basics, explaining the history of these recommendations, the process of making changes, the
U tai .
fieertain versio f the recommendations and important remarks on terminology.
HGVS Syntax Summary
Style Conventions
Grammar Elements General recommendations
Checklist
Background > « all variants should be described at the most basic level, the DNA level. Descriptions on the RNA and/or protein level may be given in
Consultation > ' addition.
HGVS Variant Nomenclature o descriptions should make clear whether the change was experimentally determined or theoretically deduced by giving

Committee (HVNC) X i
predicted consequences in parentheses.

o descriptions on RNA/protein level should describe the changes observed on that level (RNA/protein) and not try to incorporate
any knowledge regarding the change on DNA-level (see Discussion below).

Software

Versions >

« all variants should be described in relation to an accepted reference sequence (see Reference Sequences).



a letter prefix is mandatory to indicate the type of reference sequence used.
Accepted prefixes are;

«“g.” for a linear genomic reference sequence
*“m.” for a mitochondrial DNA reference sequence
*“n.” for a non-coding DNA reference sequence
*“0.” for a circular genomic reference sequence

“r.” for an RNA reference sequence (transcript)

the reference sequence used must contain the residue(s) described to be
changed.



» descriptions on DNA, RNA, and protein level are clearly different:

= DNA-level: 123456A>T

number(s) referring to the nucleotide(s) affected, nucleotides in CAPITALS using |[UPAC-IUBME assigned nucleotide symbols.
= RNA-level: 76a>u

number(s) referring to the nucleotide(s) affected, nucleotides in lower case using IUPAC-IUBEME assigned nucleotide symbols.
= proteinlevel: Lys76Asn

the amino acid(s) affected in three- or one-letter code followed by a number [UPAC-IUBMB assigned amino acid symbals.

= three-letter amino acid code is preferred (see Standards).

= the * can be used to indicate the translation stop codon in both one- and three-letter amino acid code descriptions.




*Why is it recommended to use three-letter amino acid code to describe protein
variants?

Several amino acids start with the same initial letter
( la, rg, sn, spstartwith , In, Ilu, Ilywith , eu, yswith |,
he, rowith and hr, yrwith ) butin one-letter amino acid code

this letter is used as abbreviation for only one. In practice this leads
to many mistakes. It is therefore recommended to use three-letter amino
acid code abbreviations.



KWwolkemoinen AUIVOCEWY

Amino Acid Three-Letter Abbreviation One-Letter Abbreviation
Alanine Ala
Arginine Arg
Asparagine Asn
Aspartate Asp
Cysteine Cys
Glutamate Glu
Glutamine Gln
Glycine Gly
Histidine His

Isoleucine Ile

Leucine Leu
Lysine Lys
Methionine Met
Phenylalanine Phe
Proline Pro
Serine Ser
Threonine Thr
Tryptophan Trp
Tyrosine Tyr
Valine Val

<X EHdugHZRUCTIOOEMADZRE >




ANTIKATA2TA2H BAXH>

Examples

* NC_080023.10:9g.33038255C>A
a substitution of the C nucleotide at g.33838255 by an A.

NG_612232.1(NM_00846086.2) :c.93+1G>T
a substitution of the G nucleotide at ¢.93+1 (coding DNA reference sequence) by a T.

LRG_199t1:c.79_88delinsTT

nucleotides ¢.79 and ¢ .88 are replaced by TT.

NOTE: changes involving two or more consecutive nucleotides are described as deletion-insertion (delins) so the description
Xc.[79G=T;80C>T] is not correct.

NOTE: based on the definition of a substitution, i.e. one nucleotide replaced by one other nucleotide, this change can not be
described as a substitution like Xc.79_8B8GC>TT or Xc.79GC>TT.

NM_B04086.2:c.145_147delinsTGG

two substitutions replacing codon CGC (positions ¢ . 145 to ¢ . 147) by TGG.

NOTE: two variants separated by one nucleotide, together affecting one amino acid, should be described as a "delins” so the
description Xc.[145C>T;147C>G] is not correct (see deletion/insertion).

LRG_199t1:c.54G>H
a substitution of the G nucleotide at ¢ . 54 (coding DNA reference sequence) by A, C, or T (IUPAC code "H", see Standards).

NM_B04086.2:c.123=

a screen was performed showing that nucleotide ¢ .123 was a C, as in the coding DNA reference sequence (the nucleotide was not
changed).

NOTE: the description NM_884866 .2 :c . = can not be used, c.. = indicates the entire NM_8084806 . 2 coding DNA reference sequence
was analysed and no change was identified.

NOTE: the description LRG_199t1:c.94-23_188+33= indicates no variants where found in the region indicated (exon 3 of the
DMD gene).

* LRG_199t1:c.85=/T>C



In HGVS nomenclature, some characters have a specific meaning:

* + (plus) is used in nucleotide numbering; ¢ . 123+45A>G.
- (hyphen-minus) is used in nucleotide numbering; ¢.124-56C>T.
* (asterisk) is used in nucleotide numbering and to indicate a translation termination (stop) codon (see Standards); ¢c. *32G=A and
p.Trpdl*.
_ (underscore) is used to indicate arange; g. 12345_12678del.
[ 1 (square brackets) are used for alleles (see DNA, RNA, protein), which includes multiple inserted sequences at one position and

insertions from a second reference sequence.

o (semicolon) is used to separate variants and alleles; g. [ 123456A>G ;345678G=C] or g.[123456A>G] ; [345678G=C].

o , (comma) is used to separate different transcripts/proteins derived from one allele; r. [ 123a>u, 122_154del].

c NC_080802.11:g.480831621_48A31622inel 4808606+ =40027223--000 ]
1q.47643464_47643465ins[NC_BO0B22 .10:35788169_35788352].

: (colon) is used to separate the reference sequence file identifier (accession.version_number) from the actual description of a
variant; NC_B88811.9:9.12345611G>A.
s ::{double colon) is used to describe adjoined transcripts from gene fusions (RNA Deletion-insertion) and to designate break point
junctions creating a ring chromosome (DNA Complex (HGVS/ISCN)).
( ) (parentheses) are used to indicate uncertainties and predicted consequences; NC_8886823.9:g.
34567)_(345678_456789)del, p. (Ser123Arg).

NOTE: the range of theT iaty should be described as precisely as possible (see be

? (question mark) is used to indicate unknown positions (nucleotide or amino acid); g. (?_234567) _(345678_7)del.

* (caret) isused as "or"; ¢. (378A=C*372C=>R) as back translation of p.Ser124Arg (i.e. changing the AGC codon to CGC, AGG, or AGA).
> (greater than) is used to describe substitution variants (DNA and RNA level); g.12345A=T, r.123a>u (see DNA, RNA).

= (equals) is used to indicate a sequence was tested but found unchanged; p. (Arg234=).

/ (forward slash) is used to indicate mosaicism (see DMNA substitution).

// (double forward slash) is used to indicate chimerism (see DNA substitution).

| (pipe) is used to indicate that not a direct change of the sequence is described but a modification (a change of state, e.g.,

methylation). (see methylation).




Jo b LA.,-A;\_.,‘J- P U e b oAbt PN A L LD e




KRAS ¢.35G>A, p.(Gly12Asp)
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KRAS c.38G>A, p.(Gly13A




BRAF c.1799T>A, p.(Val600Glu) V600E
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o COSMI

Catalogue Of Somatic Mutations In Cancer

Terms and Conditions have been udpated and include important changes. Please check the Licensing page for details.

Mutation
COSV51765161 Overview

This section shows a general overview of the selected mutation. It describes the source of the mutation i.e gene name/sample name/tissue name with unique ID, and also sho
sequence level. You can see more information on our help pages.

Genomic Mutation ID @ COSV51765161

Legacy Identifier @ COSM&224

Gene name EGFR

Reset page

AA mutation p.L858R (Substitution - Missense, position 858, L—R)
CDS mutation c.2573T>G (Substitution, position 2573, T—G)
SNP No
Nucleotides inserted n/a

Genomic coordinates GRCh38, 7:55191822,.55191822, view Ensembl contig =

HomoloGene n/a

Ever confirmed somatic? Yes
FATHMM prediction Pathogenic (score 0.98)

Remark n/a

Recurrent n/a

Drug resistance n/a

Alternative Ids @ 130969846{EGFR._ENST00000454757}, 127653783{EGFR ENST000004550857, 168917776{EGFR EMST00000638463}




m National Library of Medicine

National Center for Biotechnology Information

-
CII nva r Genomic variation as it relates to human health

Advanced search

Help Was this helpful? o

BT e = rrint & Download

NM_005228.5(EGFR):c.2573T>G (p.Leu858Arg) Cite this record

Interpretation: drug response

Review status: 77 reviewed by expert panel
Submissions: 11 (Most recent: Oct 22, 2019)

Last evaluated: Mar21, 2018

Accession: WVCVO00016605.4

Variation ID: 16809

Description: single nucleotide variant

| Variant details
NM_005228.5(EGFR):c.2573T>G (p.Leu858Arg)

Conditions Allele 1D 31543
Variant type: single nucleotide variant
Gene(s) Variant length: 1bp
Cytogenetic location: Tpll.2
Genomic location: 7:55191822 (GRCh38) GRCh38 UCsC
7:55259515 (GRCh37) GRCh37 UCsC

Molecular

Nucleotide Protein
consequence

NC_000007.13:g.55258515T=G
NC_000007.14:2.55191822T-G
NM_005228.5:.2573T>G [INEEERE=§© | NP_005219.2:p.LeuB58Arg | missense

... more HGVS

Protein change: L858R, L501R, LBOSR, LE13R

Other names: -

Canonical SPDI: @ MNC_000007.14:55191821:T.G

Functional consequence: -

Global minor allele -

frequency (GMAF):

Allele frequency: -

Links: UniProtkB: PO0O5335VAR_019298

OMIM: 131550.0002

dbSNP: rs121434568

PharmGKE Clinical Annotation: 981420042

PharmGKE Clinical Annotation: 981475838

PharmGKE Clinical Annotation: 981475880




Yypn Pioyia - Liguid Biopsy

2. KUKAOQOPOUVTO KAPKIVIKA
KUTTAPA -

Mandel, P. & Metais, P. Les acides nucleiques du plasma sanguin chez I'homme. C. R.
Seances Soc. Biol. Fil. 142, 241-243 (1948)



AneheuBepwaon kukhopopouvToc eAeUBepou cfDNA oTo aipa. To cfDNA eAeuBepwveTal
ano UYIEIC , PAeYPOVWOEIC N KAPKIVIKOUC I0TOUC OTAV TA KUTTAPA UMOKEIVTAl O€
anonTwon n vekpwon. To cfDNA pnopei va anopgovwBei ano eva deiyha aigaTog Kai ol
YeveTIKEG aAAayec aTto DNA nou exel eAeuBepwBei ano kapkivikoug IGTOUC HNopouV va
avixveubouv Kal va noooTikonoinbouv

Healthy
tissue

(9] &) Apoptosis i

Or Necrosis |

€®) Healthy cell
Phagocyte

. .
| ’
-t - 4
serum sample [77.7- 2. : & Tumour cell
R A g s

Blood plasma or

containing ctD ST Mutation

@ Red blood cell
(8 Endothelial cell
SBES, Chromosome




AXPWUOCWUIKEG OVAOIOTACEIG
* ApIBUNTIKEG XPWIIOOWUIKEG (TTOAUTTAOEIDIEG,
AVEUTTAOEIOIEG)

* AOUIKEG XPWUOOWUIKEG

Xpwuocwuo ABC * DEF

« ‘EMeiyn (DELETION) AC * DEF

« Ammhaoioopog(duplication)  ABBC * DEF
« AvaoTpo®n (inversion) AED * CBF

« AlaperaBeon (Translocation) ABC * JKL
GHI * DEF
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Karyotype: 47,XY,+18
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EMeiwn (DELETION) AC * DEF

—x

, : |
;g\ Deleted

Genetic
3 Matenal




AvaoTpo®n (Inversion) AED * CBF

Ptece of
DNA

Centromere 2
cm;;?ome Remserted
; mversnon




AlmmAaciaopuog(duplication) ABBC * DEF

Duplication mutation

|
|
I




Aloueradeon (Translocation)

Belara After
Translocation  Translocation

:

CH PO mMasames




T4/ IPWTO - OYKOYOVIOIa EVEPYOMOIOUVTAl KATd ThV OIAPKEId TNG KAPKIVOYEVECNG
JUE OIAMOPOUC UNXAVIOHOUC ONWC:

2HUEIAKN METAAAQy (point mutation)
OTHV. KWOIKN aGAAnAcUXIa

(O'UVf’]e(U(;) H'raS y K-raS y N' ’ . J point mutations in
raS oo [ ggcti?r;gntgog: r2‘1(:)normally

functioning product

XOWHUOOWUIKY OlaueTaBeon
(translocation) KupIwg O€

AEUXQIUIEG- AEPPWHOTA g;qzm:gmh
1(9:22), ber/abl, i A, e
. powerful
1(8:14) myc /IG loci oo i renecrpions
t(14:18) BCL2 / IGH ~ '
. . gene amplification leading to
[foviolakn evioxuaon (amplification) i
TI'X HER2 i im:achhromosomalll?( or
» extrachromosomally in the form
N'myC Q) of double minutes

MYCL1

insertion of a novel
transcriptional
promoter (e.g. viral)




MHXANIZMOI ENEPIOlMNOIHZHZ OIrKOIONIAIQN

2HUEIAKT HETaAAQy (point mutation) oTnVv. KwoIKr aAAnAouyia
(cuvnBwg)

*  AVIIKOTOOTOON

*  ATTaAgIpn

*  Elcaywyn piag faong

.X. H-ras ( 50% BUuAaKIWOwWY KAPKIVWPATWY Tou Bupogidoug), K-ras (

70% Traykpeac, 40% troxu éviepo, 30% mvelpovac), N-ras (30%
MUEAOYEVWIV AEUXAIMIWY)

Wild-type hemoglobin DNA Mutant hemoglobin DNA

1—51 37_5’

Point Mutation

mRNA mRNA
INNdEEEAn DAREMARMAE
! 3/ 5' 3!

Normal hemoglobin Sickle-cell hemoglobin




MeTaAAayn Xwpic vonua / Mpwiun diakonn npwTeivoouvBeonc/ ouvBeon
aTteAouc noAunenTidiou

Normal protein-coding gene

5

DNA 3 GGATTC
template
strand Transcription
and translation
GGA U
mRNA 5’

,

Continued
translation

'
S

Complete
polypeptide formed

~_CCU AAG |- 3
Sense

codon

'Mutational event

Mutated gene

» 3 GGAI[NTC 5

Transcription
and translation

: Q— Release
GGA factor

mRNA 5 CCu G 3
i Altered codon-

) t t inati now a nonsense
remature termination .,4qn

of translation

.

2

Incomplete
polypeptide formed



The three STOP codons have been named
as amber (UAG), opal or umber (UGA) and
ochre (UAA). "Amber" or UAG was
discovered by Charles Steinberg and
Richard Epstein and they named it amber
after the German meaning of the last
name of their friend Harris Bernstein. The
remaining two STOP codons were then
named "ochre" and "opal" so as to
maintain the "color names" theme



AvTikaraoTaon Baong oTo kwdikovio ARENG: n
HETAPpPAON CUVEXI(ETAI OE PN KWOIKN NEPIOXN =>
OnHIoupyia pn AEITOUPYIKNG NPWTEIVNG HEYAAUTEPOU
HNKOUG

Congenital adrenal hyperplasia (CAH)

a aAugida TnG puoioAloyikng HbA: dnuioupyia
HETAAAQYHEVNG AIHOOPAIPIVNG HEYAAUTEPOU HNKOUG



Nitrous acid: causes deamination
Cytosine Uracil

URACIL




Base-modifying agents.

Original base

a)

1)H/N
\//

dn’N

N—C

N—H
GuanineH/

Adenine

Nitrous acid (HNO,)

>

Nitrous acid (HNO,)

>

Nitrous acid (HNO,)

»>

Modified base

Hypoxanthine

Pairing partner

Cytosine

Predicted
transition




Base-modifying agents

Original base

(NH,OH)

H
Hydroxylamine
w
1
N
/

dR 0
Cytosine

Modified base Pairing partner

H-0 H

\ /
e H— N

H H—N \\TH
/ 7/ \\__N
H : 3N—H+=+N IR

N Y=

dR H

o}
Hydroxylaminocytosine Adenine

Predicted
transition

Methylmethane
sulfonate (MMS)
(alkylating agent))

0%-Methylguanine Thymine




an analog of thymine



a) Base-pairing of 5-bromouracil in its normal state Mutagenic efffects of 5-bromouracil

\Attachment

6
Attachment of base to sugar
of base to sugar

%_l
5-bromouracil Adenine
(behaves like thymine; (normal state)
normal state)

b) Base-pairing of 5-bromouracil in its rare state

Br

5-bromouracil Guanine
(behaves like cytosine; (normal state)
rare state)




Ll

Ll

Ll

Oykoyovioia RAS - (lMpwTteivn p21ras)

G-proteins
[lpocoEvouy. Pe peyaAn cuyyévela GTP kai GDP
Evooyevr) evepyornra GTPaong, udpoAucn tou GTP oe GDP +Pi

AUO JOpPYEG:

Ll

Ll

Ll

EVEPYN HOPON : uE ouvoedeuevo GTP
QVEVEPYIN HE ouvoedepeEvo GDP

GRFEs: mapayovrec ameAeuBEPWONG youavivng
GAPs: TipwrTeivec evepyomroinons GTPaong

ATTWAEIO evepyoTnTac TNG GAP
Aucnuevn aviaAAayn GDP pe GTP

H TTpWwTN PETAAAQYN O€ avBPWITIVOUG OYKoUg H-RAS Kwolkoviol12
O€ KUTTOPIKN O€IPA OTT0 oUupodoxo kuotn T-24  gly—>val

O€ VEOTTAOOUOTA TTAXEOG EVIEPOU PETAAAOYEC K-RAS ouxvoTtnTa
~50%

O€ VEOTTAOCMATA TTayKpeaToG HETAAAQYEC K-RAS ouyvoTtnTta
~75%



ZNUEIOKA METAAAQYN OTA Kwolkovia 12,13, 61

Jla EVEPYOTTOINUEVA YOVIOIA TIAPAUEVOUV. GE€ KATAOTAON OUVEXOUG
OIEYEPONG KAl METAOOONG HUITOYOVOU GHUATOG.
ATTWAEIO EVOoyeVOUG evepyoTnTag GTPaong

switch i S \‘ - ;_;:,/’
helix 2 ——— - site of GTP
hydrolysis

glutamine-61




Infrinsic
GTPase activity

Oncogenic Ras proteins
are blocked here

Signal remains on
.\

~

Inactive Ras

Active Ras

-

‘ Activates effector

=~ = Qutput signal

Input signal
stimulates
GDP-GTP

exchange

O kUKAOG TNG npwTeivng ras (Watson JD et al, 1992).




MetaAAayEg B-RAF o€ avOpwIiTivoug 0yKoug
MeAavwpa 40%-60%
Oupeoeidng 40% PTC

Maxv évrepo 10%




MHXANIZMOI ENEPIOlNOIHZHZ OIrKOIONIAIQN

Xpwpoowikn LeTaBeon (translocation) Kupiwe o€ AeUXaldiec- ASPpwuaTa

Aeppwpa Burkitt t(8:14) c-myc evepyonoinon = unepekppacn pubuion
£K(PACNC ano evioxuTn Yovidiwv avoooo@aipivwv

~ S G o - o ——p—
) LN Y B
8 t814) 14 8 t(814) 14

—i—‘é —o T ;

- C-Myc

¢ q e

8 t(814) 14

B ew




MEXANIZMOI'ENEPIFOFNOIHXH2 OF KOIFONIAION
XpwHoowuikn uerabean (translocation)
[[IpWT0-0YKOYOVIOIO OyKkoyoVidlo
METAKIVGN TTARGIOV. YOVIOIOU PJE UWNAQ ETTITIEOO EKYPACNG — METAYPAMN
— * UETO®PAOH MACi JE TO 2° YOVIOIO ~*TTAPOay WY XIMAIPIKITE TTPWTEIVNG

XMA Ekppaon BCR/ABL eAeyxeTal BCR-ABL Fusion Gene

amno UMoKIvATH yovioiou BCR . Semmnens el e 20 simemme 8
KUTTapOnAGOATIKN EVTOMION 1
EVEPYOMOIE IOVONATIA LETAYWYNG sk st \ / o
Onuarog

AvaoToAEAG Kivaong imatinib B s
Bepaneia l T

fusion proten

- 5TI 571




MEXANIZMOI' ENEPFOINOIHXH> O KOIFONIAION
XpwoowuIKn olauerabean (translocation)
Xpwuoowpa DiAadeApeia petabeon t 9;22 BCR/ABL

>(\(H KW

ﬂ”ﬂﬂﬂﬂﬁ
“"‘n A g i

n 14 L l“ ” 10 ‘g‘." 2‘ " “
" o n = x Y
14 3 £ “ 55 B9
The abnormality seen by Nowell & Hungerford
on chromosome 22, Now known as the

Philadelphia Chromosome. ‘Q ‘. .. .a " ‘.
89 28 8 a* i &
19

28
46, XYl(8922)(q23q34q 1)
2 Co| pylgthODZU istel Madical Laboratories,

Unistal Group Holdings (Pty) Ltd




MHEXANIZMOI ENEPIFOIMNOIHXHX OFKOIONIAION

Xpwuoowuikn HeTaBeon (translocation) Kupiwg o€ Aeuxalpiec- AsppwpaTa

OCwon AepopwpoTta t(14:1.8)

yovioio BCL2 / - —‘—i—

VOVIOIOKOG TOTTOG [SOPIWY AAUGIOWY Q !
AVOOOOPAIPIVIV—> UTTEPEKPPAO
mpwTeEIivnG BCL2

14 t{(14;18)(432;921) 18

'S Bk 3

14 t{(14;18)(u32;921) 18

'3 B}

14 t{14;18){(y32;921) 18

o




TABLE 17.3 EXAMPLES OF CHIMERIC GENES PRODUCED BY CANCER-SPECIFIC CHROMOSOMAL REARRANGEMENTS

Tumor

ML

Rearrangement

1(9;22)(q34:911)

Chimeric gene

BCR-ABLT

—F®INg sarcoma

Ewing sarcoma (variant)
Malignant melanoma of soft parts

Desmoplastic small round cell tumor

t(11;22)(q24;q12)
t(21:22)(q22:912)
t(12:22)(q13:912)
t(11;22)(p13:912)

t(12;,16)(q13;p11)

EWS-FLI1
EWS-ERG
EWS-ATF1
EWS-WT1

FUS-CHOP

Papillary thyroid carcinoma
Pre-B-cell ALL

ALL

Acute promyelocytic leukemia

Alveolar rhabdomyosarcoma

t(16;21)(p11;,q22)
inv(1)(g21;q31)
t(1;19)(q23;p13.3)
t(X;11)(q13;923)
t{4;11)(g21;923)
t(9;11){(p22:923)
t(11;19)(q23;p13)
t(15;17)(q22;q912)

t(2:13)(q35,914)

FUS-ERG

NTRKT1-TPM3 (TRK oncogene)
E2A-PBX1

MLL-AFX1

MLL-AF4

MLL-AF9

MLL-ENL

PML-RARA

PAX3-FKHR

Nature of chimeric product
tyrosine kinase
cription factor
transcription factor
transcription factor
transcription facto
scription factor
transcription factor
tyrosine kinase
transcription factor
transcription factor
transcription factor
transcription factor
transcription factor

transcription factor + retinoic acid receptor

transcription factor




NSEIEC ALK realiangement

The anaplastic lymphoma kinase (ALK) protein is @ member of the insulin receptor superfamily

of receptor tyrosine kinases.1 ALK is a type I membrane glycoprotein that is normally expressed

in the nervous system.2 ALK resides at chromosome 2p23 and is constructed of 2 large introns and
26 exons

An inversion within chromosome 2p resulting in the formation of a fusion gene product comprising
portions of the echinoderm microtubule associated protein-like 4 (EML4) gene and the ALK gene was
discovered in 2007 in NSCLC cell lines and

*
FISH Assay for ALK Rearrangement
= w2 (B Telomere 2p23 region Centromere
5| L ALK29.3 70 I
=9 C =0 «— t(2;5) ALK gene
=3 i 2l +— breakpoint region
= \emLa 423 o B / & 9
e 8 s 3 5
= i llii I
L:{ r:% |€— ~250 kb—>] |«— ~300 kb —»|
“Z: s EE% : Break-apart FISH assay : 3 !
w B e for ALK-fusion genes' D L4E A A ICAR R E - ; :
ol oed | Figure 1 - ALK-rearranged NSCLCs. A. Invasive adenocarcinoma,
wo 8 v (8 acinar predominant with papillary areas, in a 36-year-old male
- =1 / ’ patient (case 1). B. FISH of case 1 showing one isolated orange
el ol == " . signal along with one fusion signal (positive for ALK rearrange
= ol — — > a Non-split signal . s n A
= o split signal . d ment). C. ALK expression in case 1: diffuse and intense
%3 j ”H e 4 cytoplasmic immunostaining. D. Invasive adenocarcinoma, acina
- \ . predominant with mucinous areas, in a 45-year-old male patient]
ALK break-apart FISH assay t - :
[Courtesy John lafrate, Massachusetts General Hospital] (Case Z)E FISH Of Fase 2 Show'”g ?p“t Orange and green Slgnal
along with one fusion signal (positive for ALK rearrangement). F.
*Assay is positivevif rgarranggmgnts can be detected in 215% of cells 1Shaw AT et al. J Clin Oncol ALK expression in case 2: intense cytop'asmic immunostainlng in
FISH = fluorescence in situ hybridization 2009;27:4247-4253 .
virtually all tumor cells.




MHXANIZMOI ENEPIOINOIHZHZ OIrKOIONIAIQN

[Foviolakt] evioxuan (amplification)

.X. HER2 (c-erbB2) kapKIVWUATA UOOTOU, WoBNKWY TTPOYVWOTIKOG
OEIKTNG, OTOXEUNEVN BEpATTEIOl KOPKIVOU TOU JaoTou  aviicwua yia HER2
(herceptin)

N-myc 700 @popeg o€ veEupoBAacTWHATA
MYCL1 UIKPOKUTTAPIKA KAPKIVWUATA TTVEUOVA

HER2 gene amplification and protein overexpression

Chromasame 17

HER2 gere inormal aopy rumber) HERZ mRMA (ramnal arounit HER2 profein inomnal amourt)

N B
I gﬁ VAW

HER2 gere (amplified oopy nurmbsr) HERZ raRHA {inoeassd amourd HERZ prodein owersspression




BIOAEIKTEX

KOopKIVOG NOoToU evioxuon HER2

[FOVOTUTTOG
DaIVOTUTIOC

NORMAL CELL HER2+ CELL

—_HER2 receptor

h APt - mumple HERZ genes
inCancer Cell in'Normal Cell Overwpaassion - many MERZ cscepiors

Vysis PathVysion Assay




BIOAEIKTE2

KapkiVoG paeToul evioxuon HER2




TABLE 17.4 RARE FAMILIAL CANCERS CAUSED BY TUMOR SUPPRESSOR GENE
MUTATIONS

Disease OMIM No. Map location  Gene

: Familial adenomatous polyposis coli 175100 5q21 APC
Lynch syndrome | 120435 2p21 MSH?2
120436 3p21.3 MLH1
Breast-ovarian cancer 113705 17q21 BRCA1
Breast cancer (early onset) 600185 13131 BRCAZ
| Li-Fraumeni syndrome 151623 17p13 TP53

Gorlin’s basal cell nevus syndrome 109400 9q22.3 PTCH1

Ataxia telangiectasia 208900 11g22.3 ATM

Retinoblastoma 180200 13g14 RB1

Neurofibromatosis 1 (von Recklinghausen disease) 162200 17q11.2 NF1
Neurofibromatosis 2 (vestibular schwannomas) 101000 22q12.2 NF2

Familial melanoma 600160 9p21 CDKN2A

Von Hippel-Lindau syndrome 193300 3p25.3 VHL
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The Cancer Genome Atlas (TCGA)

2uvepyaoia tou National Cancer Institute (NCI) kai National Human Genome
Research Institute (NHGRI),

Me okomo

VA ONMIOUPYNOEl AVAAUTIKOUG TIOAU-ETTITTEOOUG XOAPTEG TWV KUPIOTEPWV
YOVIOWUOTIKWY aAAQywy OTOUG [aCIKOUG TUTTOUG Kal UTTOTUTTOUG TOU
KOPKIVOU

2006 ApxIka 3eTEC TNAOTIKO TIPOYPOUMO eTTIREROIWOE

TN OUVOTOTNTA ONMICUPYIaG Tou ATAAVTA yIO OPICHEVOUG TUTTOUG KOPKIVOU
OIKOVOia AOYyWw GOCUVEPYOOIOG EPEUVNTIKWY KOl TEXVOAOYIKWY OPAdWY Of€
OIAPOPETIKA AAAG OXETICOMEVA TTEDIA KAl ONUIOUPYIOG OIKTUOU KOI UTTOOOM WYV

ATTOTEAEOUOTO EAEUBEPO TTPOCPACINA OTNV EPEUVNTIKN KOIVOTNTA 0OONynoav
o€ EMPBERAIWON ATTOTEAEOUATWY KOl VEEC AVOKAAUWEIG

AeUTEPN GACN XAPAKTAPIOUOG TTEPIOCOTEPWY TUTTWYV KOPKIVOU

comprehensive characterization of
Including




Mission and Goal
Mission

The Cancer Genome Atlas (TCGA) is a comprehensive and
coordinated effort to accelerate the understanding of the
molecular basis of cancer through the application of
genome analysis technologies, including large-scale
genome sequencing.

Goal

The goal of TCGA is to improve our ability to diagnose,
treat and prevent cancer. To achieve this goal in a
scientifically rigorous manner, the National Cancer Institute
(NCI) and the National Human Genome Research Institute
(NHGRI) used a phased-in strategy to launch TCGA.




Table I. Summary of the Cancer Genome Atlas cases with data as of June 29, 2015 in a descending order

based on the data available

Selected cancer

No. of cases
with data

Selected cancer

No. of cases
with data

Breast invasive carcinoma
Ovarlan serous cystadenocarcinoma
Uterine corpus endometrial carcinoma

Kidney renal clear cell carcinoma

Glioblastoma muttiforme

Head and neck squamous cell carcinoma

Lung adenocarcinoma

Brain lower grade Glioma

Thyroid carcinoma

Lung sguamous cell carcinoma

Prostate adenocarcinoma

Skin cutaneous melanoma

Colon adenocarcinoma

Stomach adenocarcinoma

Bladder urcthelial carcinoma

Liver hepatocellular carcinoma

Cervical sguamous cell carcinoma and
endocervical adenocarcinoma

1098
586
548
536
528
528
521
516
507
504
498
470
461
443
412
377
308

Kidney renal papillary cell carcinoma
Sarcoma

Acute myeloid leukemia

Esophageal carcinoma

Pancreatic adenocarcinoma
Pheochromocytoma and paraganglioma
Rectum adenocarcinoma

Testicular germ cell tumors

Thymoma

Mesothelioma

Adrenocortical carcinoma

Uveal melanoma

Kidney chromophobe

Uterine carcinosarcoma

Lymphoeid neoplasm diffuse large B-cell ymphoma
Cholangiccarcinoma

291
261
200
185
185
179
171
150
124
87
80
80
66
57
48
36

Data obtained from hitps://tcga-data.nci.nih.gov/tcga/on June 29, 2015,
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The Cancer Genome Atlas Program

Program History + The Cancer Genome Atlas (TCGA), a landmark cancer genomics program, molecularly characterized over
20,000 primary cancer and matched normal samples spanning 33 cancer types. This joint effort between

TCCA Cancers Selected for : ; 3 e

Study NCI and the National Human Genome Research Institute began in 2006, bringing together researchers from
diverse disciplines and multiple institutions.

Publications by TCCA

Using TCGA Over the next dozen years, TCGA generated over 2.5 petabytes of genomic, epigenomic, transcriptomic, and

proteomic data. The data, which has already led to improvements in our ability to diagnose, treat, and prevent

cancer, will remain publicly available for anyone in the research community to use.

Contact

Patterns

Processes

Pathways

TCGA Outcomes & Impact TCGA's Pan-Cancer Atlas

TCGA has changed our understanding of cancer, A collection of cross-cancer analyses delving into
how research is conducted, how the disease is overarching themes on cancer, including cell-of-




Evaluation of Evaluation of

Flagship Paper

Cell
Oncogenic Signaling Pathways in The Cancer Genome Atlas

Nikolaus Schultz and colleagues
An integrated analysis of genetic alterations in 10 signaling pathways in >9,000 tumors profiled
by TCGA highlights significant representation of individual and co-occurring actionable

alterations in these pathways, suggesting opportunities for targeted and combination
therapies.

Companion Papers

Cell Systems
Pan-cancer Alterations of the MYC Oncogene and Its Proximal

Network across the Cancer Genome Atlas

Schaub et al. present a computational study determining the frequency and extent of
alterations of the MYC network across the 33 human cancers of TCGA.

BN Lo D% M



Cell

Oncogenic Signaling Pathways in The Cancer
Genome Atlas

Graphical Abstract
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In Brief

An integrated analysis of genetic
alterations in 10 signaling pathways

in >9,000 tumors profiled by TCGA
highlights significant representation of
individual and co-occurring actionable
alterations in these pathways, suggesting
opportunities for targeted and
combination therapies.
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Table Il. Comparison of TCGA landmark articles for LUAD and LUSC

Category LUsC LUAD

Publication year 2012 2014

No. of samples studied 178 TCGA 412 (230 TCGA)

9% Cases of past/present smoking 96% 81%

No mutations per megabase 8.10 8.87

Most frequently mutated genes TP53, CDKNZA, PTEN, PIK3CA, KEAP1 TP53, KRAS, EGFR, BRAF

Notable amplifications SOX2, TP63, chromosome 3q NKX2-1, TERT, MDMZ, KRAS, EGFR, MET

Notable deletions/loss of function FOXP1, NOTCH1, NOTCHZ2, ASCL4 CDKN2A, MET exon 14 skipping

Possible cancer drivers for FAM123B, HRAS, FBXW7, SMARCA4, NFT, ERBB2, MET, NF1
oncogene-negative tumors SMAD4, EGFR

Abbreviations: LUAD, lung adenocarcinoma; LUSC, lung squamous cell carcinoma; TCGA, the Cancer Genome Aflas.
Summarized from official TCGA publications for LUSC '® and LUAD'?
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Genomic Classification of Cutaneous Melanoma
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In Brief

An integrative analysis of cutaneous
melanomas establishes a framework for
genomic classification into four subtypes
that can guide clinical decision-making
fortargeted therapies. A subset of each of
the genomic classes expresses
considerable immune infiltration markers
that are associated with improved
survival, with potential implications for
immunotherapy.




The Molecular Taxonomy of Primary Prostate Cancer

Graphical Abstract
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In Brief

Molecular analysis of 333 primary
prostate carcinomas reveals substantial
heterogeneity and major subtypes among
patients, as well as potentially actionable
lesions valuable for clinical management
of the disease.




FlpoeTaTNG

Highlights
e Comprehensive molecular analysis of 333 primary prostate
carcinomas

e Seven subtypes defined by ETS fusions or mutations in
SPOP, FOXA1, and IDH1

e Substantial epigenetic heterogeneity, including a
hypermethylated IDH7T mutant subset

e Presumed actionable lesions in the PI3K, MAPK, and DNA
repair pathways




[TONIAIA ENMIAIOPOQ2HX

EMoIopPOwaon

auBopunTwy AaBwy TG DNA TTOAUMEPACNG

BAGBWV TToU TTPOKAAOUVTAI ATTO KAPKIVOYOVA.
Nucleotide-excision repair (NER) BAGfSeg ammo egwTEPIKOUG
TTAPAYOVTEG

Mismatch repair (MMR) AdBn kaTa ToV avadITTAACIOCUO TOU
DNA

MEeTAAAQYEG TWYV YOVIOIWV ETTIOIOPOWONG ETTITPETTOUV TN
OUOOWPEUON METOAAOQYWY € OAAQ yovidla

MSI uIKpoOopPUPOPIKN acTAaBEIa

XAPOKTNPIOTIKO TwV OYKwV o€ acBeveic HNPCC

2 € OTTOPAOIKOUG OYKOUG TTAXEOG EVTEPOU TTOCOOTO 15%
ETioNG 0€ OYKOUG OTOUOAYOU, EVOOUNTPIOU KATT



110/ 3-5% TWV KAPKIVWY. TTOXEOG EVIEPOU
AUTOOWMIKN EMKPATAG VOOOG

El@avion KapKIVIPATOS € aTopa NAIKIAG 44 €TV
KATA UECO OPO (64 ETWV OTO GTTOPADIKO),

AEV TTOPOUCIACOUV. OGUVNBWG TTPOUTTAPYXOVTO
COEVUATA AAAG LOVNPN KAPKIVWUATO

Agc|0 KOAO, CUYXPOVA M JETAXPOVA KOPKIVWUATA TT.
EVTEPOU (aploTepa OTO OTTOPAOIKO)

AUCNUEVOG KIVOUVOG EM@AVIONG KAaKoNBEIWY
gvoounmpiou (1 a1o 50% TwV OIKOYEVEIWV), WoBNKWV,
OTOMNAYOU, AETITOU EVIEPOU, OUPOOOYXOU, EYKEPAAOU

METAAAOKTIKOG POIVOTUTIOGC - VEVETIKI 00TABEID
VPNYopn £EEAIEN TTPOG KOPKIVWUOTO



APXIKO HEAETABNKE OTG FOKTI|PIO OTTOU AEITOUPYOUV TRId
eveupa MutS, Mutl, MutH

Jla eviupa emolopbwons MMR avayvwpiCouV
AQVE0GIEVO CELYAPWHA TWV SOCEWV OTN OIKAWVN
aAUGIOO ToU DNA TTou OQEINETOI O€ ElI0aywYyn AaBog
VOUKAEOTIOIOU 6TH VEOooUuVTIBEueVn aAuoioa Tou DNA atro
TNV DNA TToAupEPAOn Kal TO ETTIOI0POWVOUV

IH DNA TTOAUpEPATN EIVAI ETTIPPETING O€ AABN KaTd TNV
QVTIVPO®N EMAVAAAUBAVONEVWY. AAANAOUXIWY AOYW

VAIGTPAUOTOG

H aImeEVEPYOTTOINGN TWV. YOVIOIWY ETTIOIOPBWONG OONYEI O
OUCOWEEUON AaBWY KATA TNV AVTIYPO®N
MIKPOOOPUPOPIKWY aAANACUXIWY (TTPOCONKN N OTTWAEIA
Bacewy)

H oucoWPEUON TOUG OONYEI OTO PAIVOTUTIO TNG
MIKPOOOPUPOPIKNG aoTabelag (MSI)

OpIojueva yoviola TTEPIEXOUV ETTAVOAAU[AVOUEVES HOVAOEG
OTNV KWOIKN GAANAOUXIA TTOU UTTOPOUV VA UTTOOTOUV
TETOIEG BAG[EC

[foVvIOIa TTOU UTTOKEIVTOI O€ JETOAAOYN UECW auTOU TOU
punxaviopou gival to TGFBRII, IGF2R, BAX, MSH3, MSH6



2YNAPOMO LYNCH

[HNPCC (Hereditary Non-Polyposis Colorectal Cancer -
Syndrome)]

6% TOU cuVOAoU Twv Ca ToU MaxEog EVTEPOU
» Ca maxéog evrépou o< aroua < 45 sTwv

» Evrémion 6To TUPAOG Kal avidv K6Aov

» ZT1G iBIEQ OIKOYEVEIEG EPPAVION ASEVOKAPKIVWHATWV
gvoounTpiou f/kal wodnkwv




* Z0vBpopo Lynch |: Ca 3€§. k6Aou (HoviipeG 1} TTOAAATTAG)

» ZUvdpopo Lynch li: Lynch | + Ca evSounTtpiou
n/kai woénkwv
- mBavov Ca: maykpéarog, XoAnpopwv,
12/5akTUAOU, HAOTOU, VEQPWV.
- OYKoIl eyKePpaAou,
- Aeuxaipieg, Aeppapara.




Fovidia enidiopBwong AavBaouévou JguyapmpaToC RACEWY TOU
DNA oTov avBpwno (MMR genes) (Andrew S et al, 2000):
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DNA hMutSe: Binds MutSo/MutLo: ]
Replication ™ % Mismatch — ™ Complex T [opar



EMNIAIOPOQZH ATAIPIAZTQN

BAZEQN

Apaon twv MutS, MutH, MutL
(mutator genes/proteins) tou E. coli
Kata tnv emdtopdwon.

H MutS evromilet tn BAaBn, n MutH ewoayetl tnv toun
otmnv ausdvAiwtn alvoiba . AkoAouSouv
VoUKAgOAuon, mpootacia Tou HOVOKAWVOU TUNUATOG
amno tnv Ssb kat moAvuepilouog)

Mispairs and

single displaced bases

| |
A AAAAAA NEE

(D
hMSH2, hMLH1 p— o
avOpWIIVeS A aatc T e
ouoAoysg twv Muts,
MutL

‘ methylated

MetaAAaysg: HNPCC — hereditary non-polyposis colorectal cancer
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