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Tietze's syndrome: @ jJili 3L
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Breast tenderness or warmth to touch (all) ¢l 4igad) o il 4

breast swelling ¢l a5s8  «

Thickening of breast tissue, or a lump in the breast <l A5 of (o) goad dlatusabi
Constant pain or burning or while breastfeeding 4sla3) ¢ g by 48 Al o) AL uba)
Skin redness, usually with a wedge-shaped pattern (i) JSé Ao haali sale alal) ) jasf
Feeling sick in general 4sls 3 g pajally jeddl

A fever of 38.3°C (101°F) or higher JSi f (culgi g8 da 2 Ve V) digiada 2 YA Y Bl adayy a8
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THE REASONS: b)) o
Th G s AT ) Jadii g . ol il e ) ] A il 8 Jaiaal) culal)

hlay cpll) (8 el & Jalsily 450 ¢ 345 a1 13}, Obstruction of one of the milk ducts .Auidll <l gibl) gaa) dasd)
Sl s g ) 6351 cAeY qulad) 30 B ey cesndty Auill) SLAY B

qulall @l g3 ) Jakal) ad g Alad) mda e LSl JANS 0 ¢Sas , Bacterial entry into the breast ¢3! ) Lossdl Jgda
(ol BB AaT (DR (a ) Al dla B pdia DA (s

Lot Aaad 4 55 008 o oS OB Y o) ) B sl sl

Inflamed breast tissue

Qasyoun Private University DR. W.Alhalkie




] v

. Risk factors for mastitis ¢l cigill b Jbdll Jalgs

Previous bout of mastitis while breastfeeding 4wkl dsla ) U ol gl e dila i

Sore or cracked nipples - although mastitis 2l jwS (93 ) gkl o (Say @) Qilgdl) of a8 - ABhdie cilals gJda @
) can develop without breaking the skin

Wearing a tight culall 3855 &) 6 Lee AL s Jas ol Ga¥) alja aladiad sic djaa o binall of A0a Al pliy)
bra or applying pressure to your chest when using a seat belt or carrying a heavy bag, which may restrict
milk flow

Improper care method asledl & dle ) gl

Malnutrition 433 ¢ gu

smoking (3l .
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protection:: : A4l <
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differential diagnosis ¢l gl a8l gadddl) o
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Diagnosis of mas:citis/e-\ﬂ‘ Qlgdl) adldl o
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Channel expansion: @ ¢!l aw il
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_SJM\ Jaladl) UJ‘ iR ‘sjaéé ‘éaﬁ\ O\.b)u ABTYEY Sb.d\

e B b el oo RdS)) de dald Al Tad oul) (U gdE 98 O (Sayy  m

99 Auileal) dallaall 4if gl @okadl) ay g g S Zlally Al el Juaiiud) (e g Jo g8 s gde s kb L Wey =
) a8 gia (o ¢Sy s M) 13 g ) i (g a sy (pa L 53D g pganall la puadl 38 ) Lt (AR gal) gl 3Nl
Aaiilly 719 385 o Ll g
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Risk factors that increase the risk of developing breast cancer:: g3l (s s 4la¥) Jlaial 4 35 Al 3 ghdll Jal go

Gl ool g (s g Jia ¢ gty A e bl Lgd A Gl pudd) £ 630 pland UDA g Litna ol Lo les L ja (sl 5 430) sy

@l (3ie o g gyl

L Uy ) ghaty Aaiya Abg e Ayafin o) Ay b 5 900 3255 Y

€1 oy SiT) aadlg (LoRT) Gulad) DAY (o) (a yuus Al Badna Jhad Jal g (il el Lo useat Ly 5 5 21) iUyt il
_(LAI.Q

Certain factors increase the risk of breast cancer, including: :44= Las il b s Ala) Jhad A Jalge 439

Aging and obesity 4daull g jand) & asiil)

Jua sad e alcohol abuse Jsasll Jhlxig =

And the presence of a history of breast cancer in gladU (a 23 8 gug 3 pul) b ) (o Lbia) Bl g 25299 =
the family, and a history of exposure to radiation

(¥ Jaal) die g 4y ) 3y 9l Ay dic saall Jia) reproductive health record 4xlaiy) daall Jawy =

tobacco use &ill alaiy =

postmenopausal hormone therapy.c<bll G JGY Aga gl gMlally
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Behavioral options and :s 3l (o e Aila¥) jhad cpa JIE 1) Adal) <ol cdliail) g 48 glaad) <l LAY Jadi g
related interventions that reduce breast cancer risk include:
Prolonged breastfeeding {shall 4ahli dsta I

regular physical activity aBiiall Jad) bLaiy

Weight control ¢jsll 2 asadll

Reducing the harmful use of alcohol Jua gai Jlo Jgasl hlad (e aall
Avoid exposure to tobacco smoke &l (Al (a i) iad

Avoid prolonged use of hormones 4 gha 5 jidl Cliga gl aladic) galdi
Avoid excessive exposure to radiation gladdt b dall o 2dl) uias

138 ol 4 g jra Aulile (3l gan gl sl (g 28 Gl sy cilibuaial) sladl) Apalle () iy ¢l Gl puad Aplile (B gn 2920 92 Alia) el adli g
(S8 T ohad danl g 8 sal) 0 A8 g e Alile (3l g 292 g a28 B pally g Vg sl

Qasyoun Private University DR W.Alhalkie




Breast cancer causing factors il (a s dusacall Jal gal)

(rsad) Jalallg ¢ sl Jaladl Lgia g A yial) Jal gall (o A gana Uia o) Cum Lol daggla g dbg pa & ) Gl yos (2 40 loni)
) ) 1t cs A1 5 ghall) Jal e ) ALY o s b O 0%y epLiasd) Lon gl by o LiaY) L sl s i) Gl a5
Q8 &l aag ¢ (A typical hyperplasia) badsai Laduai de JA0 ¢ gl 13) dald g ¢ gl Gl o gy Ao gl Al gl il
2l Byshad Jal e paad (e Y Gl jud) a0 (0 YoV

A Alal) sl e s () (A alY) (AW A el cre B (8 () Gl ey dladld ile g a5

il 335 ) Juas Ala) i o) 3 cAsUall) g Caalal) B La B 38 B aaa g ¢ pnil) B Ll s ) (S0 Lad daliny Jladlly m
S f U agaal 2 g Y Cpdl) il g

Y Cra a3 ga ge Jalad) 138 2 ga g Jlatial A3 g cgg.\ﬂ\ Ola s CNA 8 YV v - 0 CJ#CﬁJﬁL;‘JJ Jale dgag Jlaia) dpudy  w
el pany la pud) & gang g ¢ pluaall

AL ol a8 (s S aliee cuw JS&G 9 BRCAL,BRCA2: (BRCA )ds gadse ciliaall cpa gle gi llin g =

s Lgarl g gl Uy Adbial) Jlad (e S Sy "IN Allall™ A g ) gal) Apliad) il ikl (any 4y 35
BRCA2 s BRCA1 <l < il )

.partner and localizer PALB2 < ik g ¥

Tumor protein 53 mutation TP53 < dhk ¥

Oudill ) s Juatiug ;\ﬁwfuﬁu\C,.mmg*mp\géoﬂgiwﬂa@g\ohga\ﬁh%sgigﬁ;gw\ plaill (Say g
Agh £ pudl) ade g Jilad) aran Ble ) e pa dgling Al Al g cpluaill (T2 3 gdaa daay V) Bady aualyll gdl) 13 A Bl gl W g Lagals
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Where Are Your BRCA Genes?

BRCA 1

BRCA 1 - BRCA2

Cromosoma 17 Cromosoma 13

Alelo
(gen)

Locus (sitio
en
Alelo elgen)

(gen)

Locus (sitio
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BRCA2, BRCA1 < ik : Yl

aaly Bale Jhatis 0l ol aal (oa g s o[t Bk g e (s e 08 Aatl (o) (i pus LA (3o %o ¢ ) ) B
VV Amall e aagiig BReast-CAncer-1 BRCA1 >
V¥ puall Jo pagiiy BReast-CAncer-2 .BRCA2 51 »

DNA (.55l (aaal) Gili Sual 1o 5 Glil) sl 5455 o Ol S Lagd) (ol At 5599 (B aSail) %98 cpial) b e 81

G Jas o cpaiial) B gl oail) B e g cracail) (B AiUa p LDIA (0 €3 Alaial 31335 (Ciiad) Gl aa il Ladie m

AL ) 1) Liila glaa Jaat Al clagigag Sl B Basage ((DNA) sl el o philia 4 cilial) =

Jand) (B Lagia U8 g9 Guae iy ciaibaal) (o ss (1o 551 (la ps (0 sl Lilaa e acall (laslud BRCA2 s BRCAL glial)
8 okaaad) (S Y Sy LAY alual) Gy O (S s M) (DNA (55530 Gaeal) (il -Sua] g 4dad) aluddi) b dafad ye <ol ) g5 hais

E =

B
i /Gen — E <" Gen BRCA 2
= —

Cromosoma 17 Cromosoma 13
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ﬁ“

g Cpall (I B 54 g3 gall cila glaal)

Lsaid by >
Apoptosis sl Whise 3o gay >

pald e jluia JSdn Gadball g 8 LA aladi) ) gaiss o pa (Aldul of 4l §J.\§uk- Cpiaal) aal B Aliea il yika figs 3B
Al s Ml 5 (A 8
(gl Cpa cpbiad) i aaY A e A (g sl sl sl Aglay) Ailaia) Al

BRCA1 & gall-\

Aol e ) B DNA 35l paeall Gili 23al 08 Jasue 989 cals¥) cillaie e ) ally (> 98 (L] U S3 LS « BRCAL
8 i Gy camnl)

(Transcription) i fewd ddes b aSadl) 1599 caly 4lld cdlld quita Y

D 29590 98N Gl a Juliall £ 50 alalialy ¢ 9 gl aaall 7 gasall lgll ila o WSS ady A ) guasl) 3y ) 138 a6y
A8l e glaall placa aiay 13A g (L8159 (A Al yal) o) Al o g5 90 g SN Gl (3o A ciilall o Ulial g o filaial)
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(g9 paaal) Gili F3lal (b Al Jga Al ¢ aysll Al clial) Alile ) Lyl g il . BRCA2

A0 gial) candl) ciliay A8l U e dgbal) Jlaial) a8 g UN Aoty cadla) B cinda ) cpiald) cpda aaf 85 ik ngag g7 28

Migoh (JAD) G jally Alay) a8 Juaiio) Lles o) ol ey AEEN cliall cOlalaS (gaadidi aly sl slodl) ¢ha yysal)
M ad) 73y 322 9 BLEI Jat A1 o) Aial) cal jal) (Slg sl (gl il jihal) 038 =S Ay sk alal) oy ol (o) i cial) ¢ geud

s

aish)genetic screening () JEAY)Antal daa (and ol g3 (Say gAlaaiind g ciliad) Baad Jadlly a5 45 1585 D aa

N al AN cpadt Alala B jal) ¢y g8 Ban ((Cilsa

\

Qasyoun Private University DR W.Alhalkie




VN aall o pagh call e

8k Cybaal) 3 B £l g <) 621 g B gAY g JUIAY) (O (i 138 g Bl A0 59 A8 phay A3 9 ) 90 PALB2 (o> BB AI e
. 5kl 03 Abuad %0 « dpauly duc b agudl PALB2

DNA (5395 (aaal) ili #73uay BRCA2 (mall 2 PALB2 () Jary @

: PALB2 & 90 5 Al Jlala die fjUa el dbal) jhlda o
t o Al Fia shaal () gda e PALB2 5dk lala o el jal) jgdis
DSSA %) 5 S %o ¥ Ay i) (lajw >

oanall G pu %o >
LGl ) Gl %Y >

RADS1

BRCA2

o 2

200 394 561 611 764 853 BRCA1 MRG15
h Boel [ NIEBRIL - o r=—=h=r-0 1t

fﬁ& %O Nucleosome MRG15 BRCAZ2 / RAD51

~5‘
BRCAL PALB{

] )
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post e OF gl i ay  m
VY Amall B TP53 & gall daul gy Jidia ga g sl Aol Sl bafla (px g8

GENOME

»
GUARDIAN

B ousal dliy (el f asiiad) s 43 P53 (g ) cina g (Ml g Gl pead) oo B gl g al 4 gY) S (B (o) g0 c:-ni\ 132 caly  w

LAl ikl aia JMA Cha A g cila glrall ) i) o Bl

c @l e Aila¥) shd (e P53 (s g el I Allad) A g ) gal) i) <l il 33

Invasion
| Angiogenesis

GOF activity

Tumeor Suppression
activity

Qasyoun Private University DR W.Alhalkie




. Immunotherapy _ Degradation mutp53
P1C1TM Ganetespib, SAHA

N
TP53 mutation \

mutp53 Synthetic lethality, Inactive p53
l MK-1775 ' target genes |
s :WTp53\| |—, Active pS3 S

S \\ / target genes s

- - =
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) — | |

(DNA Jilad ) ol peally Abal) phad e 38 AN i) e jiba fo Cadisll dagall el jal) (e 400 ) ol) 3 LGN jliai

Ga e utiag g2l gl Jaladl 8155 Jla (B Saal) cldisl da U s gadl) (e 7 sk BRCA2 s BRCAL (e JSI i) paadl)
¢ gl (s Bl 5 ) gladldl) Ja) g

AQLIAY RASH AN cilia) o iad Al g cliad) oda ¢ aag ol B 5 bl ) jikal) pandl g g5l Gaeal) gand o et 13s aainy  w
C ol y sl s e dbuadld 45051

BRCA ) (s 8,k Jaad Bl <ils L 1Y) 3133 BRCA breast cancer gene test BRCAg Sl laju (pa JLS3)
N ei di g, gal)

Lo Juay il gall (o g€ 230 (8 RSl (Sayg pll) (ha dlad daa gl pal Bl (i sk 08 6 g Ay ST 2 ) ) aadl) gl
Ljga Ao J
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The number of mutations can vary across different tumor types.
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| Hereditary Cancer Testing .MN

PERSONAL or FAMILY HISTORY
of BREAST andior OVARIAN CANCER

O~  BRACAnal lysis®

for HBOC

I 3
") KNOWLEDGE IS POWER
N—

Mutation Positive

Mutation Negative I

= HEREDITARY RISK

INCREASED CANCER RISKS ~ PERSONALIZED MEDICAL
FAMILIAL RISK MANAGEMENT PLAN
GENERAL POPULATION RISK

0, >1% v t:i z 40,

e Clinical breast exam
every 6-12 months

¢ Annual mammogram

i and MRI
e Clinical breast exam every 6-12 months i i
- -8 y 0, [\y ¢ Risk reducing drug thera
= | ® Annual clinical breast exam | | ® Annual mammogram 7 A’ 44 A’ 0GRtk G o . B
¢ Annual mammogram * MRI as adjunct to mammogram Breast Ovarian Risk reducing surgery

1o gl Glayud) LGRS Arad]
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BRCA1& BRCA2 %

AMBRY IS PLEASED TO OFFER MULTIPLE BRCA TESTING OPTIONS

TESTS INCLUDE:

Vv v Y ¥

»

Genetic testing for hereditary
breast and ovarian cancer syndromes.

O(((

Ambry Genetics’

A0l 3 L) el LA
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Al eyl 8 BRCA @l ) 45 )ik aga gl Ao ST 3aml) (4S5
A personal history of breast or ovarian cancer. gasall (b w gl 8l b pud addi foy )
A family history of breast or ovarian cancer.gawall gl il by Aile fo U
Two or more close relatives with pancreatic cancer. .gsk Sl sy Cpbaall B ¢ JiSH g ¢l

A male relative with breast cancer. gl b yuws gl S3 ey B
A relative had a genetic test and BRCA <l aaf 85 jih 392 9 RIS 5 al) gasdl) 5 ) B s
found a mutation in one of the BRCA genes

Oy i) Jldial (o il uad) (aadl) 13 abdlly Gansall o) 528 (a2 pas Gl il B gl Al gl e ladl) pualy Il
ol Llay) e Jgmall amdall o paial) cpad) Jaad cuilS La 13) 31 pal) i jat JLAAN) 138 A Ga g cplamall g (o2

Risk of Cancer

With With Without
BRCA1 BRCA2 BRCA

Cancer Mutation Mutation Mutation

Women

Breast cancer by age 70 55%-65% | 45%-47% | 9%
Ovarian cancer by age 70 39%
2nd breast cancer in lifetime | 83%

Men
Breast cancer by age 70
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BRCA1l

BRCA2

| Breast cancer: 50% to 65% 40% to 55%

Males: 1.2% Males: Up to 9%
- Pancreas cancer: 1-3% 2-7%
|Ovarian cancer: 40% to 65% 15% to 25%
15%

*| Prostate cancer: 9%
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Bl % N V%o 9 % A-00 (o) iy il (i pens e Blial) (sa A ol (BRCAL) cosad) (o8 5k (gl (315l sl i

oanall (U
VY o 9V Gassal) (U g %o V0= 0 G gl (o) (il sy AluaB B skadl) (U8 ((BRCA2) Csdl) (o2 8k el o luadll Al
A=

L) cla pn AlaY) A LB g Jale ¥ o) J8 B pal) die s Eigia aai o m

9 iy gal) dsaaty e (s ) g2 Gl e Al R B Jaadly il sladl) (8 aaY) Jygh ale &gan dpilSa) iy
Ol o g cilaie caual Jla By gilall HAlh 0 Y 38 il AT sl o s (B cfudaall 2aad o (IVF) (S libal gl o) )
e e e Gl g Ao J gand)

BRCA2

Breast Cancer, in unaffected 60-90% 45-85%

women (up to age 80)

Lifetime risk of a new cancer in 50% 50%

the other breast in woman who

have already had a breast 5 year risk of new breast 5 year risk of new breast
cancer in one breast cancer 10% cancer 5-10%
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\a of s, prophylactic mastectomy 8sY g4l Juaiiv) ) (BRCA2) i (BRCAL) bk cilplay) sludll lali s w
(gl (U oy Aila) plad Lalad 3L Y £ aY)

Where Are Your BRCA Genes?

BRCA 2

BRCA 1

Chromosome 17 Chromosome 13

N

Angelina Jolie’s prophylactic mastectomy a difficult decision
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| hormonal factors: :gisas dalsl-t <

Ll a g Eigdn (e (PUE jSaa by B ) Jlatin) g Sl Jaad) ) G sl ¢la e gkl (B Tan aga () gasgd) (s siua alals

L) e Al 0L 5 ae Al duadall pUall) Jadi  Jilally

e A ga gl Sl gl (e TS o SNy

length of reproductive activity, « a3y bL&il) 3 38 Joh >

multiple births, <)Y ¢l amig >

Bl DA cpa g Au) (e Alle @il glal (a3l 3345 ) (5355 « Delayed having the first child Js¥) Jik) cilad) Aliy >
(Caaall 4 pecl)

Mo &igan 3345 aa bafi S5 Increase estrogen level (u g iud) (s gima (0 235 1) ovarian tumors gasal) ol gl ¢f L 3>
Lokl Gy pladl) die o)

Use of oral & sadl) Jaal) ad) ga aladindf (s ¢l ju gan Jlaia) (o L3y o ga ) ()60 (B - L = i A Jal ol (g 3>
scontraceptives

Cahal) g US| Ll o e idiill ¢ postmenopausal hormone therapy Gkl gUail) aay el ga gl zoally >

223 9 clgealading) B g5 dry (aldly phadl) 138 g oAy gadl) Jaal) ad) g ciladiieie ol (gl (il ey Alay) jlad B ARES Bl s gl 88
Lgale b Jhill maas Lgaladin) s o Glgia V0 9

Jhblia g il g8 2l ¢ gl (uad e S Bipal Ve v v gad o 1S sl A A5 el A Al o il @ gl o
o) paadiin (ol sludl) (B % ¥ T Aaads b3 ol Gl Ala) jhad o (AS jidiall 45 ga gl dpdlaal) aladind
) 138 ardioy ol 5 gl &5 e (Lea Gg e gl g o g i) g gag @l g) & idial) s )
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nuclear radiation . g5l gldy) o gl (U e 3 pdibia ddia Al ) (i ) () Jalad)

Ol Aadlall g A dllil) Cils) ) JNA 5 Ay g i) Guad) Guaen LBl (ot 5 ol slaadl) () Ay o) il pall < pgdif BB )
L) Gl iy Aila) sl B By

Jagi 5 A )al) B (i yn g (S gh (o pa) & gliall) auk) Gl e Lasesl < pinal) Ao il o) ol A ladd) dadlaal) i las 3>
O (B AglaY) shd (8 Al o) ) 2% G ) O dr plad) 13gd (2 paal) (g ¢l e Alua) Jlaia) B2l 3
(@) G ey e s plady A pall A e (B el (2 jail) Lol
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callad) pladl apan (B Bagaad) o2l Glaju NS (e YoV O () i ¢ (gl Gl At jal) 5 ghadl) Jal 58 (a (puiadly jand)
S Al 0 pany pludl) die Guaad ) (la p b e YA€ g

¢ gl Uy ey Jlaia) B SI) 03 gil) el glag pld8d) Jaad g M8

el Gl p gad shad (ha Iy il g) i) g AS) gl J gl e JUSY ) Cun

Ayl hbd (e 25 gerally AR s l3D) Of cpa B

;UAJAQAQ’M‘ Ao Baly al balsi )Y 138 g ¢ g1 Ot s Al el e (bl &umu&ygésw\ N Al & 3 g

Cualal) gkl Jdla
WE

vvyvyLdh o
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: Symptoms (<! _sY!

(B S lal) Glany B G s Gidag g | galig Sy Lasic () oY) el Lad) g b Suall Ada) e B Ll el a¥lal) aliea B ol ol sgdis Y

=400 ciladlad) g () oY) <l i) ol Jaddli g A by Ji sgﬂ\ gY3-N

A lump in the breast area, a lump in the armpit that < a5 48 455S ) dailuw saga ga OS5 al ) gl (o) dbhaia B AL
was not previously present, or a lump that has changed.

A change in the shape or size of the breast. . 4aaa i il JS& B a5 o

New, persistent pain that does not go away, in the breast or nipple. . dalall g o3l b (Jojs Vo paius daaall o

crusting, redness, swelling, (JWi s 558 dadle) , dalal) i gail) ala (o ba (lSa B camad of J 09 FLENG ) paaly o o285
dimpling or puckering, somewhere on the skin of the breast or nipple

Changes in the appearance of the nipple (a sunken nipple (. e Lo dliS (5 a1 5 S dala) dalal) jelia Bl yds o
that was not previously).

Discharge from the nipple. .Aalall ¢ <3l @

Southampton
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The importance of early detection of breast cancer : ¢l (Ma s ¢ Suall CadS)) dsar) o

ortance of early detection with a mammo s o) galall Saal) cadSl nar s Yol o

Ao I A8 ) i) ) pal Cra jSaal) il
"4la a3l

¢ Saall g yall Jal ey gl Gl papdlS
cbddial) & dadaall g il @ip) ) e 3al Jpash Jilug Juguady >

Jira (add g %de (e JSI ) sWBAD Jara B3y (gl GUa e VL dadlae daiig e 58 Cpaand Jal o Spal) BESY sy m
1 Oadlyg %oV e ) Jaal 2 Ay il gl)
e ASNE A ladd) Al e >
aladiady laa | gaall) 038 oS i g AdlAL Ul g5 (pa iUl B ) g el 4] Aad¥) addiin g 1 adalial) gadlly o) jiguai 3
sl ala¥) AENE B gea (oS S gnaS g

ﬁd—ad&\gi&&'&ﬁb}b@l‘gm\g_4\&?\&%\#@‘&4%4]&53&&\@Aﬁ\@dwy\éﬁgﬂ‘ﬁ}mﬂm‘ .
. Gty ATy faslad Y
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cadsl) B 4By i) g Juad) gaill Gl g ud e e B3 gALAD Juaall cilie e W) e al Al ALl A A0 ¢ Basan clud o < gl

% © Gl Saalall 5 pa Ao (5485 A9 ol Glbju (8 jSuall

 adlly 5 ydiial) Agls pudl LAY o ¢ gudal) Jaluii 3 (g} (la po 8 Spall CiiSH Anll) a0 ) g8 B ] i ALiLud) A JA) s
(J#ACGS _J) ‘é.\ﬂ‘ Oda g SV e YA Y ads laaY \S.QJM

Ot Y Gy (398 ol B alaAudU Ay 55 9) 488 ga Ao Juala SLAYS

da & adll (e ddpe ¢ JLEAY) lase

LAY ge 3 abal) A4y gad) il pdigall My JMA ¢ cancer transfusion cells (CTCs) b diiall 4yl pud) WAL Ma i g
PRI

Al pod) USAL) ARG 531 USAL) (ya AN 5 530 Gaand]
LSAD (p A (g 5530 Gaand) B 5l (s pudd 5 jpaall it} m
LA aldl) 7 A Bl gal) g Aila pud) LYY
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Clonal mutations - sources (fetal,
ged from tumor) B\ germiine, other)

cfDNA
biospecimen

O DNA from
WBC clonal

B et
A

< Other DNA

Figure originally published in Clin Cancer Res; Published OnlineFirst May 10, 2018.
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characteristics of liquid biopsy: : 4libull & Jall &l o

Glial) 3 ) Sy clalg Aggas )
(?‘}1’3“1") ;\3‘3:"“"3‘ Z\MYU édﬂ\ Hgal Jaa Jag CJ‘ OSay JLEAY) LY
v
¢

) gall g & Juganll cpa a8 JBL LAY ¢ o) (Sa
Cilila ) Cpa £ 93V e S oo cadsl Gasdll Sy

((eonnnslaal = ‘_.u“wuuaﬂ)%aawumﬂsgyumu&u%ﬂL,J\Mumm»bs.umaaﬁy,

Cancer detection positivity rate using the :

Liquid biopsy sources 4dibul) s JA jilae
blood »)
urine Jsal!

saliva <l

Breast milk il qula
articular fluid (el Jilud)

2l by Ja) g0 cus Trucheck JLEaT aladiuly ¢ ) CidS dlay) &

LIQUID BIOPSY

blood urine saliva brea§t mllk synovial fluid
/ - o
B ~ e AL

Circulating tumor cells (CTCs), Free circulating DNA (cfDNA), proteins,

extracellular vesicles, RNA, DNA

Trucheck test by breast cancer stage:
%Y+ in situ sia da jall *

%A AN s jall *

%3 1 Adlil) s yal) *

%)+ + Ayl jll g LAY Al yali*
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LIQUID BIOPSY TISSUE BIOPSY aLiLud) de A0 daadl) ds 330
Body fluids (usually blood) Surgery or needle biopsy BuL ds AN 5 da ol
Non-invasive Invasive and risky shlda Jasy éJLé £l
Easy and repeatable Difficult to repeat IS Gaal)
Real time detection Single snapshot GlSally Glajll e Baal g Adadl
of comprehensive cancer profile over time and space
Low sensitivity High sensitivity :\z‘-‘“" :‘:“m
Lack of standardization A g ped) A jlaall (B M)l
Novel technologies used in Gold standard
transiational research in clinical practice

\_/ g . > J
oY e ¢ '1[|? C

Leukocytes Red Blood Cells Platelets Exosomes ctDNA ctRNA non-coding RNAs CTC
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s sl diely 4 51l clasn aladinddy § sl A yud) al 5 g¥) CALEASY Baaa A8yl -
A Ay ey gadle g il pedd) (a £ 58 Y ¢ 0 (o ST g My B Lgal ot 0%y -

g o) yanll cond And) (ha 5 ppead A guda cila o Lgda e 5 guall ol & Jia il Clageny aal) s o Buoall LD s -
L e G oy Auald Lgindi g B piaal) Al poal) LYAN (Guaiilig adl) 6 jaa oo

@l Y (e Cadsl) B dasdioal) 4 gaad) < pdiiall BeliS pghil B (5 guad dpan] Cld liafg ¢ nyl) e A jlagilil) 3N cEad

(a)

37 Breast cancer cells
SKBR3 Human MSCs

Formation of tumoroids by Cells were extracted using TrypLE and ~~=~-
Breast cancer cells grown on TCPS prior to nanoindentation
tests using Berkovich indenter

(b)

MDA-MB231
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rob La gl (i jo sl Aaddiedl) g ) oY) g il LAY Cpaiati

Breast self examination (S g4l (asd.)

c el Gl (8 Sl pluadl) ABdaT (g g Al gy pand A

e s R plahlY) L g 0985 o)) Juady g AN o ol ala¥) el (wallly (andlly of 51 sall alal Adaadlally La) ABdat (iSay
o)

Gl lee ) (uad Adlide Dbl Cily gl aladin) Juady

LA glial die (o] 39a 9 S Cpaha) caat ABhla (s g

LA el Adialal) 5 gal) § b (e plgilY) axy JIA aadll o ) Juady

. Move fingers in small circles
Check entire breast area while applying pressure
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cdagy) Jhaad 4 gliall) dad) g Cyalll ST cudal) 08 (e (S4ISY) (gAY yand %y | Clinical breast examination (SedSY) gal) pasd ¥
-af.“?&‘h » cﬁ)s‘ JJ“‘ 45\ ji Jas ‘5\ YY) ‘5);33 ¢ Qi g
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U gé 3 g Auiuddl FERA ‘;91.1.&3\ ‘5&\ Hyal sh s cMammography or mammogram al S salall 9 oAl Sladd) pealll Y
gl gandl) 8 dank 8 )l a9 g Cilis)
Sl Al gl padly -
) S sl gy el -
aladialy e geal) 038 oS 59 48NS Ll g5 (pa il B0 ) g el L) Aad¥) padiicn g 1 adaliall gadlly (o fil) y gacad >
PLAUKE R BYW RIS R PI gy P2 X
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3 JluaY A pall Cla gall 455 gual) (368 o gall aadind g Ultrasound of the breast ¢ Je 4dgall G6d Cila galls poatl)
Fleally (e i g dpba ALS Al o o) o) FUH U8 1Y) Le yaaily camal) Jala Waas 3393 g0 A
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045 523 35 Apehalite Sl ga (penhilitall (il g3 galll Jlga aiiey (MRI). Breast MRI bl (i dl o) gl 0
ol sLAY elady) addioy « g gaail) Cl L) e s AY) £1 96 pusSe o g (sl JAN G gea sLATY

M peally Al Adlaia) ca 3y 38 A g il i gl sl pladl) Jia (i) Gl peud A jo SSY) pluaill 06 jaly gy
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Tomography with positron emission tomography (beta): () (S el Jlua¥l adalal) i guall) 1

SAY LAY (e £ el S gaii Aila puad) LNIAY () 5,88 o A8l oy aalad @

LAY 368y yliny il g (JoSslal) ) Sl o dadle g DA (g o

gl o 3p0d g el 1M 5 eS sl (e JAST ApaS £ el (S gali AN DAY XL e

) B g g as e 4] L Apala) (andl) 13 ASda o<1y plael) B o) Gla e AT 13 Ledyy) Ga D Sy e
L ISl Cpa 3 gaa das
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.Extracting a sample of breast cells for testing (biopsy). (4= 3) J8Sa a8l LYA e dde ) A0 Y
Al dga o Al (dua guadia Bl g addiew Ao JAY) ¢ a) el g, o) (la ju gandldal B o) Akl 48, Jhal) & ds Al
Lila) b Al ABhial) e dpd¥) (1 Ae gana 1oAY AT pgual JLEA) (o gl i)
_w\ﬁ‘gmﬂhﬁbgﬁi\géz\lww\ aaad ey Euay & jaa JAN a8 gal) B 5 ke duites dadle ﬁ)ﬁaiﬂ‘glga\ﬂge#f\suﬁ
1o ) dany s eleldatl (o jal) gyl pde ) Ao JAT) clie Jla ) Al

3 al il e RN GW T G >

A b B B3 g2 gall LAY £ o8 paail de JAY) Al Juladi Lyl sy eSS

Ol ) (A2 0) Buskd ey >

Ladlad) i) LA A A5 o)) LiSay o AT el gl 438 e el o g giad duila yual) LYAY cuilS 13 Lag
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Breast biopsy methods il 4 A ¢) a) 4k

VA e D S o g gl As JA o) AY Gk Bas Slllia
(Needle biopsy).s ) dawl s gaedl) (e £ 2 pllaidl .
(Fine needle aspiration - FNA).3) daul g LMAN haid .

da gida de A Al Llee o) ) PA ¥ (e 5 5o gl ) Al (843 Al « (Open biopsy) 4aside e A dal jp ddes
JLEEN) aul g ud Juaial) 13 oS8 ((Open biopsy)

Multidirectional
aspiration

mammary gland %ﬁ"

74

Asprirate
smeared on glass

e
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Biopsy results: : 4s Al il

LAY e i) B Basead) mAl) Jadi o (Saall (e
fibroadenoma; . Al sl o sl
lipoma; .eaaddl oyl
(fibrocystic).gl 8 i al sl

: Dist 1.820m (calcifications).dmds clpw i
s Dist 2.12cm

(atypical hyperplasia).chadl muiill b @
(A Ao il A AnA) il Jaids B g

(invasive breast cancer).g ) 8l o o

LT Breast 12:00

localized cancer. .aagall gaudl
(Breast abscess)giill & g1 AN Jhall S Ao Jadi 388 400 gae g dulgill () pal A ga g ) pdd 3B AN cildanal) L

Abscess

Fibroadenoma

v

Cyst

PSS
o

Fibroadenomatosis

*

o

VectorStock
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Abscess

Fibroadenoma
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Liquid biopsy or blood test adll JLid) i ddilud) 4e 3a0)-A

Lol (B Ailn p LA o A5 30 g0 CBAS) Doy a0 e Gk (8 g2 Gl e el £ sil) (8 i) (e A Baaa gt gl
(ol sale ) Liisad) Al y sl (pa (o281 by 0 BESY) B 4B JiS]g Juab) g m

s guassl) g adl g Al ) Ay (3 E3lal) iay (el 138 (e pLAAN dgaa BALJ ) gaam oy IRy m

Laboratory = %
analysis |

JillGeorge/NIH
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Balad cAdlidal) o)y oWl Alia) (andidi AdlSaly dal g (and o) Julad aa o Y Ad) Ad jra Unle caal) Jalad & jedas a) oY) Ja Jlipes ) (3 kil b
AL Aoy aslil A8lida cilia gad g duadldl 5k Sae adiu La

Llay) adds b sacluall 8 A81Aa) adl) cilia gad addind o) (Saall (e and ggd cadl) Judad A edas alg¥) Ja O)pe ey dadlly L
(Tumor Markers) alug¥) cilaul g gasd JNA (e al oY) £ gl (arn

( CANCER ANTIGEN) 4uita yud) cilaaivaa) o) (Tumor Markers) alug¥) cilawl g yand

dpa gl & Basaall cNAY) (any o) Gl JJAJAJSMIA.W PHAJ\UAMJAJAS\ LgJAY\h)AJ\J\eJJS\Lgm.uuhSJA@ al ¥ Cilaud g
uuaﬂxmyu\ : a8, daay gl LAY ) ddLzayL dna daidal) LAY &l

| & gadll ’,\Jse\JJY\UMMMY\quAML;MUhA\ uﬁ&jc@&ﬂ\ﬁu‘ilﬂ\uﬁ&yéﬁebjﬂ Slacd g ) Lagg
_Uj‘i\ua,gmu.%a.\;}l oaadl) 1

sa ) ol o 511 L) o

*ebservation for cancer recurrence
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cancer antigen 4xila yul) Ciakivall O

X/

Definition : Tumor Antigen (s d&aiwal) (s pd o

N dadl Jasdn e i) ama B oolial) lgadl Sian Laa daa ol LOAY (e kel gadaioiad) S pall 4 -

La sl DAY o i) 3 Seld S pall 138 aayy -

21 oYL el AN i g ll ada @ UL ol oS Adadial) cilial) B Aial) @l il cundi 4

Gigang A ja ) clial) B Autal) 5 ikl Gigaa oo il Lyl A ped) LOAY (B 3a) gy o)) YL Jal o diena ggd LN £ ol il 4
b oGS 8 i g g UL e Lad) g al 5 gY)

s dga o) i) o ALY (e 4

Antigenprﬂesemingcell . .E gé dbi‘ \95 LS 3adaa 4,.\.1 g 11,‘\ . 8‘3—“ 5 _
AN '?.\‘\. Il Vi o4t
L\ / ) t\zulw/ ' cancer antigen 27-29 / carcino antigen 15-3 (CA 27-29)s (CA 15-3) yax2 >
. X Pt B Cel
| t _)Q___) 3 o bt . - - . e
— > \& Py i) ey Alua) e dpa 5 81 il o) 030 a5 a8
< K\ Adaptive f e
: ! [tesponse ' T
'coar ¥
*h‘, ‘J L
L R )
¥
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‘).A\JQ;S\JJG.BC)AQ\JLA°deéc\pgﬂ\d&w&@i%did%ceﬂ%\g‘%d@w‘jcﬁgh@%ﬁh‘)dw b
(o all &g puad)

e oA (il gll Gl ) & gay dgaa yaiiga alal ¢clgadlil Cuia o g cliilay (A algadi oi Araly qulall A0S ¢ gialy Wl Al )
Aty 2

al_e ) ) 9gdd JB (sl sl LDA Lgadi LAl 3 gall dpeLial) acaad) Ao daay i) adl) Gasd of o fialidl agly =
A

O 1932 99 AL Baliaa alua)™ L Balias ala) (oS Ao amad) diad cilaidaionn | o il gy 7ot Aila yud) LIRS o ) dlial g
S lapud) e Saal) CadSH Basa il pdisa (& "TAAS" il Al Tumor-associated antigens au sl Adagi yal) cilaiceal) 038
oAl Ay ) () oY) 0edh e ) g ©

CAR-T
Cancer vaccine ‘“02‘ 0 -‘

g

ancer cel

0
Endothelial cells
(cell adhesion / metastasis)

Targeting tumor-associated carbohydrate antigen
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(A) PRI
S P RHAMM
\ S—— N [
| &.—-——- BCR -ABL
Granule
PML -RARG tuceus
G250/CA IX
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Tumor Antigen

(B) |

-
" I >

Immunogenic Epitopes
(9-14 amino acids)

Immunogenic
epitope
MHC'I |
Peptide ‘
Loading |
TAA Proteasome ” 3 - “'
l : a 0.
R *

el
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(CA 15-3) Test (CA 15-3)gass-\

b Yve Yoy e o ) Adiine Julat iy g5 O
(el Oy ) ¥ (B 031 R) alady S ama JSd o) DA (e il (i 0 (8 B 98 CA 15-3 (Al jpud) sidliaal  m
4394l Clagadl) aa): Cancer Antigen 15-3 Test or CA 15-3 Test) 4jalaiyl) 10,¥ s ) daiucall Julat jiay 1M

uses : 4alaladial [
ol sl o) sda 48 jaal padiy >
ol e L) day ol Gl e ALY ) S5 (o CRASH JdigaS addin g )

Metastatic breast cancer
CA 15-3 (—p Best use 1n <

Follow-up of the therapy

labpedia.net

(b JSdn A ) o e (gAY clita pud) g () pa¥) G dlad dagii CA 15-3 (Al peudl dialial) (pig 2 g ) o 3 e
Asla g Jaall b 8 oL
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Yo,v byl ddaiae Jalad asd cighd

Al B35l cra padll e dde s A e CA 15.3 Julad 5

i Gy Laadls oY dllig « CA 15.3 paad (o Jay JLSA) ping gdllg ¢ CA 27.29 Jalaly G jay Al paad cunhl) qullay o8
gl

‘Jia g pdall clia gadl) cpa s Al de gaaa e V0, ¥ il ) adalal) (aad Gilhy La Bils

O gl O and
HER2.(m> el

Normal Range of CA 15.3

CA15.3 All Age Group 0-30 U/ml

* Women having liver or bone metastases may show high level of
CA153

¢ CA 15.3 may increase due to TB, Pregnancy, Pelvic inflammatory
disease, etc.

* Women with early breast cancers do not produce CA 15.3,so1it is
impossible to detect cancerous tissues. (®) uesaovisor
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s
\r anti-TGFA1

.é HRP
)

_ Biotin
(ﬁ anti-TGFR1

( /S;E Streptavidin
W
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CA15-3 (Sla pud) daicuall L) 3a

CA15-3

. » | - ' C}QJ uadidall sludl) Aic GM\ Jha Z\.a.gl:u Q’é n
SRl Ilowing  the course of treatment in women (adiia) (i) oty
GIEWNOSIS With breast cancer(advance) i

SJSQAJ\‘\JAUA‘;A@&‘OLEWMO

f jry/Iung/prostate - _ .
—— 2l g gal) [ Al ) ¢ ) al g Aalia 34
Non-cancerous condition: benign breast/ovarian Sl gl [ A0 [ Qagpall ol 9) Arilia 5 (2l @

dlsease /endometrisis/pelvic inflammatory

| Y B Las a9 rdaith & <Vl Aadipe
Sl Gaa [ pa ) Adlsy ilgdll [ Gasal) Gl il
sl il [ i gadl

M\g}néﬁﬁﬁo

~ disease/hepatitis
® Pregnancy.
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CA 27-29 . Examination CA 27-29uax3-Y

CA 27-29 . definition CA 27-29 a3 (1

LA 288 Mata oo 3 e sa 9 (Cancer antigen 27-29) lhuas jlaid) o 5 Le A(CA 27-29) =
slac) o Liaiual) 138 a9l Cua cauad) & doliall jlga Sadad o L) a gl LaS adl) o) 81 e dila )
A pda il gady Auld PA e Al gud) o)l o8 cilaglaa

(sl ol g ul JSE) Gy Jia s AY) cilith ) 8158 Garay g2l GUa s b pald (CA 27-29) Malewa pfiay dua

A s e B cladiaal) (e g ool 138 518 e ol el £ sty Aualid) Ala pud) LVAT) o 685

s oanil) 138 a6y ca Ale s (Bash (e i sl sa) aly AN Glagadl) gaa) o Bike g8 CA 27-29: gead i)
On A g1 sl gl i) s (A liaa Gl sall S 1) L daay ua Glaal) aa (B (CA27-29) ddliews dpad bl
Y al zoall Cuatiae g sal) G 13) Le aat g Y ) clila |

Loyl Maius (CA 15-3) aing 43) dua ¢ g ail) ¢la yur 2 30 pasdididl (CA 15-3) o s a1 paad o) o) paadl) 1 gliay
2l s (B 0318 e Al puad) DAY o oS

CA 27-29

Cancer antigen 27-29
For Breast cancer
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https://e3arabi.com/health/%d8%a3%d8%b9%d8%b1%d8%a7%d8%b6-%d8%b3%d8%b1%d8%b7%d8%a7%d9%86-%d8%a7%d9%84%d8%a8%d9%86%d9%83%d8%b1%d9%8a%d8%a7%d8%b3/
https://e3arabi.com/health/%d8%a7%d9%84%d8%af%d9%85/
https://e3arabi.com/health/%d8%b3%d8%b1%d8%b7%d8%a7%d9%86-%d8%a7%d9%84%d8%ab%d8%af%d9%8a/
https://e3arabi.com/%d8%a7%d9%84%d8%b9%d9%84%d9%88%d9%85-%d8%a7%d9%84%d8%b7%d8%a8%d9%8a%d8%a9-%d9%88%d8%a7%d9%84%d9%85%d8%ae%d8%a8%d8%b1%d9%8a%d8%a9/%d8%b3%d8%b1%d8%b7%d8%a7%d9%86-%d8%a7%d9%84%d8%ab%d8%af%d9%8a-%d9%88%d9%81%d8%ad%d9%88%d8%b5%d8%a7%d8%aa%d9%87/

2k}

CA 27-293&aiua gand milld judi

L) 0 8y agall (a 43) G AN Aatiieeal) 48 al)y (uindlg penll aa (CA 27-20) pand il cilids 6
G el JLEAY) milil 588 O (Say cale 9B G} Gy G oF ) U e Alia) g Y (NI (CA 27-20)
o3 Jadiy elayual) (a5 AT £ Y Lalal) LTV ara

casiinnal) 9 () o1 081 9 anaall g by pSil) g auS) @l e >

S g Al ) i 58 al yal Jia (CA 27-209) LAY dulag) daii ) Al pud) e CVAD (any 335 5

A 2l jal 5 asal
(CA 27-29).2 el (ol ad paad agdl G ol Ol pos Gmliaal) Gy A) SAL puaa) (e

Tabla 3

Conditions Other Than Breast
Cancer Associated With
Elevated CA 27.29 Levels®

Banign braast disaeaseas
Crrarian chysis

Livar disaoasas

Cribesr rmall graursas

= EGasiric cancar

= Colom cancar

= Pancreabc camcsr

o Chsanian cancer

A 2T 20 levals may also be slewvatad n
narmal smdivsduaEis .
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carcinoembryonic antigen (CEA)aaall Al ) dicial)-Y

Ala e iy (hapeall (8 CRESY A ol 2 ja¥) CEA indaal) (it poull diieaal) Al poud) LAY (pa ptal) ok m

B o) day B gy Ja W IR0 (aldly Al g s JS ciad) Auad) W 58 AN Gl g ) aa) CEA daal) Al pudl daioal] yiiny  m
CEA (&g JSI 5 4gal asadi Lo bl (L) o)) (2 Laa

Al oty g casiional) ¢ ol g8 Ga s Aila¥) 2ie carcinoembryonic antigen deaal) (Sl pd) daioal) L a5 8 =
cosbal) Gl g g2l Gl pun g ¢ (s SN Gl g cBanall (il yon g oAl Bkl (s un g

"CARBINUEMBRYUNICO

ANTIGEN
CEATEST}
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N

Carcinoembryonic Antigen
(CEA)

can be seen in following cancers

-' &
i S
Liver Cancer Breast Cancer Lung Cancer

2. N

Gastrointestinal Tract

Colon Cancer
Cancer
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Determining the stage of breast cancer g ¢a Ada pa aas

okl i) ol JLadl g (el pae cilad gl aaal cduday yall sal Alal) dla e daay O gllaadl quudall e (i pally LlaY) ¢ aslil) dic
fh Le gl (a yo Ada e paai! daddicial) cilg) ) g <l JLAAY) Gpanali

Blood tests, such as a complete blood test. .J«lS a2 Julad Jia caal) @ jLas)

other mammogram; To look for signs of cancer. .cb wdl cladle o dadl ¢ AY) (8l ocld ppal .
Magnetic resonance imaging of the breast. ..«~uhblUsall (i b 88l pgat

Bone scintigraphy examination. .Ul (laag gasd

Computerized tomography (CT) scan. (CT).cwsaall ,abiall ypall) asd

Positron emission tomography (PET).. s sbjsdl Jlaayl akiall peaill

Aaidlal) cl JLEAY) glleal) Guadall daay Ja ¢l JLAAY) 038 JS £ ja) ) Cilasd) aran gial o

P
@
R
=
¥
A
o
A
a
g
x
v
2
&
o
o
o
°
<
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Breast cancer stages: il Gy Jal

s b LaSy dagl N A sl I ia (e Breast cancer stages il gl Jal e 7 g) 5

Bl AL Yl ) 02h Of (e a8 ) (5 . Aaa sf « non-invasive breast cancer (J& € ¢ Gdaw) Lol e 0 da

Al ) Jeati 88 LgaY ¢lgill 3) g Lllaiin agall cpa 431 ) camaddl B AT slaas] ) Ui ol (o ail) B dadud) L) 938 o
Jaieal) B 4518

LgJi\ sliaci () iy @3 c‘gﬂ\ géi 3..4'.31“ %u.a\ 3 u.b 344 LAl ¢ jnvasive tumors Z\wls P‘in <> V. (e | e Sla ) o

AERAL

< A cancerous tumor that has spread to outside the breast tissue !l g 7 & ) J&G) [Ab e a9 98 [V da0d o

OV ) Ada gall oda B ol ) e slBAN (Say Y A (pa a8 ) Ao g sl g caldnd g i) Jia canad) (e s AT plias) B A

O Ayl 8,81 8 ) cun apliy) g a8 Sl y GBS qund O Lgsld e e giie cilaMad B A8y ey G (b Ylalia) dllia
A

Stage | Stage Il Stage lll Stage IV
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Abnormal cells in
duct lining or
sections of the
breast. Increased
risk of developing
cancer in one or
both breasts.

100%

SURVIVAL RATE

Stages of Breast Cancer

Cancer in breast
tissue. Tumor is
less than one inch
across in size.

Cancer in breast
tissue. Tumor is
less than two inches
across in size.
Cancer may spread
to the auxiliary
lymph nodes.

88 %

SURVIVAL RATE

Tumor is larger than
two inches across in
size and cancer has
spread to auxiliary
lymph nodes.
Possible dimpling,
inflammation or

skin color change.

Qasyoun Private University

Cancer has spread
beyond the breast to
other nearby areas
of the body.
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:breast cancer treatment (.Sm‘ ul-hﬂ .ND

B asall e ds die Lo Y o ol ol 79 A Blall a8t ol& claial glag 3 (Al Yb o a) b w g oS o S

10 Lagas gilal) g ghabyg . e cdlg

(Aastiandl) 3358 B asaill) Lgy daiaall (halial) g 4 gliandl) 333 9 52581 A (i yall o 3l Jal e (sladl) zoadlg dalall O

(AL (U poad) LIS ek JIES i) 5 el (3090 b (8 ol all (B oo Jaad A ¢yl aliaal) Ay ga¥)) (alladl) Zéally O

Pl g

anticancer drugs endocrine (hormonal) therapy, «(4=524) 4 glaadl dadlaad] Gl judl salaal) 49 9¥) 5>

chemotherapy el gdally >

.(33Laal) slua)) Targeted biological therapy 43 sall (o ol gl Z3all Y aary By >

.(Complete mastectomy JeSlb 21 4)3)) o8 Juaiin gih (e bal o gllad g2l Gl yu pray CuilS ¢ alall 29 5>
LY o) Juating Ay 28 (glail) dad) g cilita pud) (oS5 Ladic g

¢« Partial mastectomy (- 4_5.435‘ Juaiiul i "a‘)ﬂ\ Jbaiiul" u.Aué il g1ab agd) i) Clilh yu aliea Ze Sy e >
0565 83 glan 2 b JuIES Jal (e dale Ay Ugllaa o ail) o lady) zolal) ¢y oSy colal) oda g, o dil) (e qanad o gl) A1 3) A oty

Ao el il pudly Aileial) ¢l ped) dal a8 A glialll aid) 15
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Ol ) LS EA.‘:QJJJ.CA (damgh,\\[\ @ﬂ) E‘JSM Caal 34 g gall Bu“\gw\ padall dlal<l) ;UU}{\ ok (alall ‘ﬁ: MRS ) g Sy V'
Y sentinel node biopsy»s 8l sakal) de A" auly 48 g mal) jral) 4 gliaddl) SaBal) Al o & Llls dliadal) duaf jal) gl o) of & vV

L) ¢l s Lgd) sy O Sy (A1 A g1 ALAY 4 gliandll aukd) Sl dedia AL gl g ddsa da) ad) oda ardiidi g B cilicliaa Lgd

Lo ool Lo il lail) o ((Maelua ™) Bary ol (" Dgial z3e™) Al adl Jd Liplas) (Say Al gl Gl pd ddall ciladlal) (i g g

\‘j\si‘) *

. [Sentinel ymph [JF .
\ | node and vessels‘/."{ A

QU&M

Al Jilas ) Ao gdall s of eldial Jiig  Jalsll g3l e o gl Gl pu ciladle Ayllad adlai g

=y |

L

e
/A

Valves allow fluid
to flow in one
direction only

27 FADAM.

Radioactive .
substance
ordye <

Tumor an&u (
sentinel nodas <
removed
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Treatment depends on factors: :Js) e 33 o zdall daday
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REPROGRAMMING

The T-cells are reprogrammed
by introducing a genetic
sequence through a lentiviral
vector so the T-cells produce
surface receptors (called CARs)

1
LEUKAPHERESIS

Blood is drawn from a patient
and T-cells are separated out
in a process known as

‘leukapheresis’ The rest of the
blood is returned to the body.

CAR T-Cell Cancer Therapy

CAR 3 4

CAR T-CELL EXPANSION
The CAR T-cells can now . " 4 The CAR T-cells are
recognise and attach to R LR then 'expanded’ in the
= B % .=
specific marker proteins on . ! : 3 lab to create millions of
= or g P %
CANCER the cancer cell surface - . ?‘< 1 ) identical copies
CELL signalling its destruction . ;

.

5
o .

& CONDITIONING 4

3 Before the CAR T-cells are

.

»  reintroduced, the patient undergoes

'

' conditioning chemotherapy.

CAR-T CELLS

7
MONITORING

After treatment, the

patient is monitored to

make sure any side effects
AR MALAGHAN

are managed

appropriately.

6
ADMINISTRATION

CAR T-cells are infused
back into the patient.
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posl LA dadacd) i gl
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il 5 ) guaall LYAY, fibroblast
O pally Adas yal) 4dll) LAY cancer-associated fibroblasts CAFs
dabiial) 451 LAY regulatory T cells,
=Y <) (5 oldd) A Jaw 1) Extracellular collagen matrix,
4 san) Luile ol 403 blood vascular network
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: checkpoint Immune 4slall Jhddl) b O

48 08 O e dpelial) i) ada (2 W g Jialy A Uial) Jlga (e b £ (A - Aelial) LAY mha o puda g by (2
el A daglad) LDAY) jani a8 Lgd) Ay )l

(WS ) (it balds Juds) ) A llal) Lladad) sy gliay -
= Aule Al LAY o Jdo 5392 gal) GAidll) W&S el -
programmed cell death protein 4l LAY o za pal) 48N iga g PD-1 >

Cytotoxic T-lymphocyte-associated protein-4- LAY dalud) 46l 4 glialll LMAIL Jagdi jall =€ - 090 CTLA-4 >
protein

(A5 35354 PD-1 _ pa Jolily s (PD-L1 ligand -1- ) ¢pad ( PD-L1) e pall 4080 ciga (g o 960 48,80 DAY pras o Wil
daeUal) LAY i hady Laa dosUal) 040 has

T cell Inhibition

Teell APC or Tumor Cell

L
o8 &

/‘]b_w
TCR J MHC
w PD-1
b A
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Without With
immunotherapy immunotherapy

Tumor cell / Y

Anti PD-L1
Anti PD-1

Inactivation of T cell Activation of T cell
Tumor escape Elimination of tumor cells
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PD-L1 binds to PD-1 and inhibits
T cell killing of tumor cell

Tumor cell

Blocking PD-L1 or PD-1 allows
T cell killing of tumor cell

Tumor cell
death

PD-L1

Anti-PD-L1

- \
Anti- =
PD-1 % LN

PD-1 < < 24

J

e ol) LDAD) ) Ml g T DAY dllad 2o 1) PD-1 gs PDL-1 &) 23

Aaaol) LAY iy T UDAL mlacd) ) (il Jaldi cillafia slae) (5375 Lalu
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Immune checkpoint inhibitors 4xstiall Jidill) bids clade O

A aad) aalg a9 Ay A alaal) g acad) LA (i aay S Aelia (i LA Bae Bile awad) afy =
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;i ) e Ual) (it bidi cilaie Ciagiud

Cytotoxic T-lymphocyte-associated protein-4 LA dabud) 4ulil) 4, gliall) LA Jadi yal) - €= o5 ) CTLA-4 *

programmed cell death protein 4l LAY mhu o masall 40 Ciga oy PD-1 %

2 9538Y) PD-L1  cpad e Badiall 48,80 LAY gl o aseall LAY Ciga g PD-LD

Ofisn ga Jolihy @l (PDL-1) =) - e el LIAY Giga Guadl adaidd) il 3305 (3 )b o 4peliadl 48 jal) 4y ol LOAT) ool -
Ao Lial) 438) yal) Jal&3 dilaics) Judad! Al LAY mlaw Je PD-1 zeaysall LAY iga

(rilia JalaS a9 susY) PD-L1  cpad Juanioa Lthia Lubuad pdiiy oliall Jlgall ggian oSy a 585 Aa sl LAY of ciluad ) i -
( Exosomal PD-L1 as a predictor of anti-PD-1 . protein therapy) PD-1 ¢y dbaal) zMall;
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https://hmn.wiki/ar/CTLA4
https://hmn.wiki/ar/PD-1
https://hmn.wiki/ar/PD-L1

Cancer cell escapes CTLA-4 inhibitors
immune system

Ipilimumab
Tremelimumab

Cancer cell

CTL

inhibitors

Pembrolizumab

Nivalumab

Cancer growth and
proliferation

inhibitors

Atezolizumab
Avelumab
Durvalumab

DC
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Lymph nodes ! Peripheral tissus
|
I
I
I
I
I

3 TCR - MHC

Activation signal |

= Al

o238

25

Dendritic cell

anti-CTLA-4 mAbs

- Ipilimumab
- Tremelimumab anti-PD-1 mAbs anti-PD-L1 mAbs
- Nivolumah - Atezalizumah
- Pembrolizumab - Avelumah
- Cemiplimab - Durvalumahb
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The mechanism of action of immune checkpoint inhibitors: : 4sliall (aidil) bidi clbia Joe 401 O

Al UDIAL s Laa ( Jiudal) Gildy) ) 3 ) Jlu ) plag 130 (MUl g Ay pdd) i g pally Ao Uial) (i) Jalhs i g s 1l ) e

G _uad) Jiy
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e lial) (fain) ddall cilifi g p i gl oda and | daila ) LAY (g Jia ¢ W dadi g 5 AY) LYW B

o) Qi) Tl ) e lial) Slgad) (B sl e Lo o Ciaguiad ) ALidl) Baa g Baliaal) alua¥) ekl a1 ¢ B Al G giud) B
Lelial) Jadll 393 3 pacw Lo ¢ dapbead) UDIAY a4 bl Jadll 3 e el jlgaldl Bale oda aiddy ( "checkpoint inhibitors™
A

13, Ay ) cili g gy (Adnl) Jal8S i g 4 Jalsi ) ada (33 sb (e AUl Qi) Jalii cildadia pand Al olal) z3ad) 49a) Jaxi

Al ) LAY 38, Al LYAL ey Laa ¢ " Jaadil) Caldy™ 3

B k) Ju ) aday

Anti-PD-1/PD-L1 Binding Anti-PD-1/PD-L1 Response
Atezclizumab (PD-L1)
Awelurnab (PO-L1) Nivalumab (FO-1) Block binding of PD-1 to PO-L1
Durvalumab (PD-L1} Pemibralizumats (PD-1] M

vV
Allaw T-cell activation
7

Increase T-cell cytotoxic function
o

peptide (
TUFROF 3POpLEsS

PO-1 [T cell); programeed cell death 1
FD:-L1 [tumorf: PD ligand 1
TER (T cell]: T-cell receptor

MHE {tumor]: major histocornpatibility complex
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Anti-PD-1/PD-L1 Binding Anti-PD-1/PD-L1 Response

Atczolizumab (PD-L1)

A lumab (PD-L1) Wivalumakb (PD-1) Block binding of PD-1 to PO-L1
Durvalumab (PD-L1) Perybaalizusmal: (FD-1] :

NH -__,
Aoy T-codl actnestion
v

Increase T-cell oytotoxic function

|

bAHL

peplide T _,.-"'f

P31 [T cell); programened cell death 1 Tumor apoplasis
FD-L1 [tumor): PD ligand 1
TCR AT cell): T-cell receptor
MMC [tumor]: major histocompatibility complex

T WA Jaily plewdl Millby PD-1 ga PDL-1 Byl jsasy 1550 delial) (A bisi clafe cali -
Zasal) Cisal) ) A gl AN, () gaa gl ML g S giguad Al g cha 3335 () A ghdall
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Quantification of interferon receptor gammalel-(y 5 b i) i daS Ak

PDL-1 . Expression ( z=a_ sl 4Aldl) & ga (g ) PDL-1 Jssrd anli [
: Gene Expression (=i sall o (sal) jail)

Tumor Cell
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Low Mutational Burden High Mutational Burden
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Leliall

A1 sl B (ot Gyl aniia JU3

. CTLA-4  pomsal) (uidls A8 (5 g 3 duda 4y 90Y) 038 2af Jany

PD-L1  ehdd) (gl o) PD-1 pam (il ddabi (g da Janli (5 AY) Ao lial) (Aifil) Jalds cihafia (g
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PD-L1 inhibitorssl PD-1 inhibitors <Uasia
CTLA-4. inhibitors<Uada
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: PDL-1 ciladia JUa =

PDL-1 (il e ddai yall g duayol) LAY ehas Ao g poal) LA <9 (g 0 (Slag il g 5l )Atezolizumab e ciagivy =

s\l ol al oW Glamy el ) el galp O GSang . ol Ol e WA Ml Ao Uial) Ao o ad (B (gl s do by o (Say  m
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O sl JS (1V) 2ol (A hall Gk oo oy w

PD-1 inhibitors
-Nivolumab
-Pembrolizumab

CTLA-4 inhibitors
-Ipilimumab
-Tremelimumab

PD-L1 inhibitors
-Atezolizumab
-Durvalumab
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cancer vaccines::

Al puad) LDAY Juad Jo (a sall gl Aclial) Jlga Sadad B adii 38 Claldl pohi to giald) Jeay  w

Balaall Aadlaall ae CESEAYY O W) — & & 5 A silal) () al Cpa uaall Clalll Jaad Alda JSGy cilalBll) oda Jani 4 1) Aalll) fe m
sdags e el Al ans clalall) sda AL 8 el s !

s A B Gl Bage Ayl

iU ) al oY) of JiS) (b o anal) adal o) )

4yl Gl g Giadl g Al Al 38 J1 5 Y o801 Gl pad L&) Clalall) o)

<) ydday clibaal) 9 A 81 Jual (pa GLS aY) sladl) dis Lasa § aled) AEN oo ) Jdo ol la pw cilal®] B ) ghall) & a8 w
RBCA1

HER2 (oY) sl gl yow clibiaal) ol My =

Qasyoun Private University DR W.Alhalkie




] v

Dendritic cell cancer vaccines:: diaiiall AL oo ) claldl O

W aial (o pall pliasd) anl) iy S5 l) il gSa sl padiy  m

Aiuaiiall LRI slapd) il Sl oa panid 531 a gl Apadacad) ciladaicaal) o pliapd) il Sl G pli m
JB g el Ao jial) o B8 mual cadl) (B Lgw puli oy O g
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(S e Jal (e gaal) Ay gh Ao lia B SI3 J88 AY) (g B pdlia Al j5al) jadi LYAL) 038 ey

- A Bas Jualdy cile ja 0 1 Y e Alad) cuas i .
Dendritic Cells That Attack Cancer & AT o ot

Dendritic cell
Complex binds matures and is
to dendritic cell Infused back Into
precursor patient

L R v ot % . Tumor antigen
L L ,9

Tumor

antigen Is

linked to a Complex Is

cytokine taken In by
dendritic cell
precursor

‘.\ T cell

Dendritic cell
displays tumor
antigen and

. activates T cells

Cancer cell

T cells attack cancer cell

w\gwgém\omﬂcmww@@d&m -
) AL Jeiad ail) o pu LA e Ladacd) Cilaaioiall pa all 3aad jidall 8 £ )30 a0 alad) Gl gal) e Alaiiall LAY Je -
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k cell lines \

- // Recombinant/synthetic antigenic-peptides [TAAs, neocantigens derived)
ead/dying cells (e.g., F/T necrosis, ICD)————u__ \
’ Autologous tumor cells —. *
. MRNA/DNA ———— G . )
< _\ / ——— \‘ Conventional DC vaccines
g ( e Fuslontbeds ——— ;l Tumor antigens
St

e Immature DC
Biopsy ) generation

Autologous monocytes

via leukapheresis 3 Immuno-
7 oL Toll-like receptor stimulatory
% (TLR) agonists —» «— cytokines
Cancer Y~ . Injection of fully mature .~ w1 o
) :mmunogcm:DCs Imiquimod CpG
PGE, Wb
Poly 1€ LPs GM-CSF FLT3L

Ex vivo/In vitro,
Lymph node
homing
signals

C phenatypic
CDB0/CDE6/CD40 OC phenatypi

maturation
Antigen “
presentation In MHC |+
presence 5 cancer
of co-stimulation DC-driven antigen  MHC Il + %8
antitumor cancer Antigen
Toward tumor imm“nitv antigen crosspresentation

Trends in Immunology

. QA g Al ) gl saady Lgald g (il puull Baliaal) (CD4,CD8 )T Axgliall LAY JUTia ) ool Alariall LMAY #8) ca o) -

saill Jalge +diaiia LA + a4l Cluaiea £55 ) Conventional DC vaccines gabis¥) dlaiiall LAY Clalll jubas 4ds -

(Sl
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alugY) ol (V) s plad JEE Al claladl) oda ) ) aall A5ual) (o) paY) g0kl Bas) g 3l8) mid 8B g glAd) elall gl off e Al ) Ao -
CAR-NK LA oliall zall 4y 0 sall cibpaadl) ) Adliall ddall
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Activating Inhibitory
receptors receptors

NKG2D

KIRs (except
KIR2DS and
KIR3DS1)

NKG2A/CD94

NKp46

NKp44

NKp30
Co-activating
receptors

OO\\S CD16

i S NKp80
e o (@] Granules :
C ® DNAM-1

' BCell
< j’ Lymphoma
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HER2 Positive Cancer

HERS Normal Cell HER2+ Cell
g HER4
=

Cell cycle HER2 receptor § HER2 receptor

progression and
proliferation
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Trastuzumab (Her Septin) ( s b ) Glagjgial il e = Y o
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Trastuzumab
v Y >
Killer cell
Cancer
cell
Macrophage

Growth factor 4

How Herceptin Works

Protein
receptor

Nucleus

Signal

Too much HER2 generates
too many protein receptors,
signalling for cancer cells
to divide and multiply
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Herceptin works to block
receptors and stop signal
responsible for cancer cell

growth and division
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Manufacturing a vaccine from the DNA of breast cancer cells il 3 4la yud) UIAY o g6il) (aaad) (o I adaal - LG
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BC Patient Patient derived tissue

Diagnostic
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Fetal stem cell therapy technology 4sivial) Le dal) LYAL, #3548 O
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Breast augmentation and reshaping technique using stem cells:: doe dal) LYAY aldadiuly A1 olal g Al s i Q
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Triple-Negative Breast Cancer (TNBC)

e Represent 10-20% of breast cancers
e Characterized by 3 negative

biomarkers:

O Estrogenreceptors(ER)

O Progesterone receptors(PR)

O Epidermal growth factor receptor 2 (HER2)

e Highly heterogeneous — Difficult

diagnosis
e | imited response to hormonal and
immune therapies and

aggressiveness — Difficult treatment

Yadav et al (2015). World J Clin Oncol 6 (o)
National Cancer Institute (2019). National Institutes of Health. USA
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Triple negative

breast cancer (4§ Triple Negative Breast Cancer

characteristics

No expression of ER, PR, ER2
15% of breast cancers
Aggressive, higher recurrence rates
Chemotherapy is currently main treatment option
More common in:

—Young women

— African Americans

— Hispanics

— BRCA1+ (80%)
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NORMAL CELL HER2+ CELL

HER2 receptor — —— HER2 receptor

HER2 gene HER2 gene
(ERBB2) (ERBB2)

Nucleus Nucleus

Amplification-multiple HER2 genes
Overexpression-many HER2 receptors

Adopted from https://www.whathealth.com/breastcancer/her2receptor.html

HER2 <t (pe Sl o2l A& cilila pual) 43S (g0 %Y =) 0 Cila plaly -
Qo) Eigaa ) HER2 cdbiins JSE&5 o Jfig AN il pdhll g -
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TARGETING BOTH HER AND
ER SIGNALING INHIBITS
BOTH PATHWAYS
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RECEPTOR | INHIBITION
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Extracellular, Transmembrane, and Intracelluar Regions of the ERBB
Family Receptors

Pertuzumab

Trastuzumab/TDM1

HER2 }\ EGFR / HER3 / HER4

{ |

RAS/RAF/MEK/ERK PI3K/AKT/MTOR Angiogenesis Immune response

JalS JSdy U ) gad Cidds Al g HER2 <l ((Jid) ) aw (ATrastuzumab e gjgia 5 Jde caly
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Pertuzumab

Trastuzumab

Lapatinib
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Chemotherapy
.. taxane

i x rastuzumab
ReR .
vacmm;‘
i M @f; i
Phenotype -

® Cell-mediated
Immunity

Breast

cancer = &-7

_—a -_‘ ay NK lymphocyte

Trastuzumab: Mechanism of action
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L Lghag Abaal) o ol Gla ju e s AY) £ 63 Agiliia g2l e gdis

. Swelling of all or parts of the breast, even if there is il & 41iS 3529 ads aa fa dda s jal gl L0l JalS a5
no lump in the breast.

. Peeling of the skin, which looks like an orange peel.Jui sl J&8S gay dus alall jils
. Pain in the breast or nipple.dalall si g4l B ali

. Turn the nipple inward.Jal s dalat} it

. Redness, dryness, scaling, or thickening of 4alall Jga il Alal) of ol Aly dSlac i 85 gi Cilia i ) aa)
the skin of the breast or the skin around the nipple.
. Swollen lymph glands .4 slialll 353 a g5
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Cisplatin &

100 mg/100 mL
{1 mg/mt)

Qasyoun Private University DR W.Alhalkie




1] (v

persbead) (AN a8 (la y Apllaad LSS (g k)

lumpectomy or mastectomy <) o) a ol Juaii,
Aalall o sl aaa paditl basdl) mMad) ) ¢ sadl Lla) sLb¥) 7 538y 1508 ol ana GlS Jla B
JalS (< oal) Jlaiind ) sldad) Lady ol dibaadl g 8l 4 gliall) Sial) aa Ulal ) cpa 43ilda pudd) ANSY oY) Jualing 8 4a) o) B
(AUD day Lbaail) dnara sl Aol ) sladl) cpa S caaXi g cddaiaall 4 gliall) Al aa
Radiation therapy (Sad) Zzad)_ ¥
e da) o) Galds al Al ju LA (of ciagion U1 elady) zoall Sule Jlaiiul) sy L;.i..

Chemotherapy (~aasl) z3ad) |
Juli g o L (pe dall dllig ¢ cdfil) (i 130 amandl (pe AdlAa (Sal ) @yl ) Al ped) WAY (e paldal) ) u_m..sn Zoal) gy

Adyge a b
= 9

£
—

\, Tissue expander is
surrounded by
A\ tissue matrix

Adult female
after mastectomy
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Symptoms of Breast Cancer

axillary
lymph nodes

veins

/ inverted
nipple

Cancer is present in up to
nine lymph nodes between the
collarbones and underarm.

discharge
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Surgical disruption of flow

in the Ixmp atic system
\ - Feeling of tightness in
‘ . the arm, chest, or armpit

J
//

Skin changes or thickening

Arm weakness or pain —————
Swelling (Edema)
/ =
V

T Lymphat|c Shoulder, wrist or
vessels finger joint stiffness
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The mechanism of action of the COP1 gene::(COP1)ca Jos 4l O
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How does CRISPR-Cas9 technology work? 3 sl - s S A Jee 4) o4
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How CRISPR

works

o The Cas9 protein

forms a complex with Cas9
guide RNA in a cell

e This complex attaches to
a matching genomic DNA
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double strands of EESEEEEE AN o kbl Ll L Ll
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be inserted at the cut sl o ' WLLLLLLLLLLL

Credit: MRS Bulletin
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Triple negative breast cancer vaccine: (osbwdl DA o3 ol s 7 A [
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| Breast reconstruction: i< s s
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