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1. Lynparza (olaparib);

2. Vimizim (elosulfase alfa);

3. Cyramza (ramucirumab);

4. Zykadia (ceritinib);

5. Beleodaq (belinostat);

6. Cerdelga (eliglustat);

7. Harvoni (ledipasvir and aofosbuvir);
8. Viekira Pak (ombitasvir, paritaprevir
and ritonavir; dasabuvir);

9. Blincyto (blinatumomab)

www.PersonalizedMedicineJournal.com

Personalized Medicine Coalition (PM()
(s ﬂ)‘g» S :UL:JL.; d&)bf

mldE LS s gy slaes i
3 sty b gl A (gl
=S 1y o oo oolaiul e
oo Pl s S35y 5 e
a8 e o ol Laadly
slagyls o o G IS0k, w
Slemtlly sl il 13l s eban
obizmes (Bl pil g (Sl g (ole
Yo 5 Ol (LS ez ge
Dr. Amy. Miller &35 a, L .ol
Oyl sl sl 50,8 el
Wedan slagls 5l a5k g
Bl b5 —
J>ol,
Sl PMC a5 a0l 5 56
Sy LSS g plgol wols
H.......lf duuﬁlf 9 ‘S.A:M
L e i (RS
gl el 1 Sb slaculs
5 ORSosB g GBSl
o e
ol Fp2 lexld )] 5l o
(LDTs) laboratory- —Jas (o )_L, A
YO Ve > o deve%ped tests
ool U ol L5 B 8y 5 PMC
oy ol 5 g Sl
i) 4o —g LIDs 4.,_M;5.' 63)
ol e )_..;L. Gi_.»).,h
AS 0iS g0 dnogs oS el Bl

ly 09— solpi—in o> )lox FDA%

ool_:.. )| J_.ﬁ 9 o)l_u s g C)L»a‘
Syl 1) (ogoe 3,050 ‘6%

o C)l_.4| ‘-‘9—")L€r'> ‘u’"l—“" u_’i{fb

92 Jolt 1) oy sloan s (b

FDA oSyl 1 o (oSS Lol
DS o (go—uaib |, LTDs 4o

(oS (b3 SIPMC by o
acsily JalSs glasls oo Sty
ooy ‘QT o aS cul Sby

a3 glace sl soli ol L
Oy plaS a5 0 S o S
IS el s e oS gl
byyo SleMbl ) Lo (Sheyo
5SS Azl g s o4
g a—edan leyd 0,3 1 a Sndg
DS o S |y (6 S A el

&}54
ol Cmeal @disd ol 31 (5ol
0l pate & S bh Ceddge (o
wls plol YoV T Sl a S _aiow
e oS 1S ! £ 50 3l 9o 0FY
A S8 glod BT |, ezl b S5
REETR I 5 NI, D P W
T o 38ip 3l s ,o¥ - CAHG
SS9 eug S Ateai il )3 (—bige]
U il PMC Vo Jlw g
el dimla ool °9—>9A

H ,'—:‘ R & .e' .g J_S !

. )o =570 olonl « ;E.?t..m &,.»

o ‘_“5-“1%\_9)‘-«“5 5 oo
© s u%s‘ 23,5 )*’ A2 u*—-‘“
o8 3 (sl c—msﬁ'—»
e R e JB\-’U o=
;—4;*9*“9 b Lf(%:ﬂy r&vffw

)

l_;w‘om)_fo‘pmcw)l)_f)o
5@&1&1.“)#(. \55_95
)QQLB})U%w‘Q)A)L)j‘S_’yb
776)i“>54"l“°)-“"g5‘°2-“’g§£“’)f A
(_»-ﬁuk—f sl s &._Ju’,_n

® o "
)é 2 Wﬁf A_Jy
Harvar business Rewew

@ﬂ@ ‘é—?wf w-»

(.,

G
2

o Tha
-

\

A



N -

Personalized Medicine's Benefits
PMC presented congressional staffers with statistics on personalized medicine’s potential in July.

PERSONALIZED MEDICINE IMPROVES HEALTH OUTCOMES

Myelogenous leukemia Colorectal cancer 5-year Heart patient Hospitalization
5-year survival Rate Survival Rate Rate
Following introduction Following discovery of Documented when genetic
imotinib , o targeted therapy molecular receptors assocated information was used in
with tumor growth dosing warfarin
2X %15 %30
PERSONALIZED MEDICINE CAN MAKE THE HEALTH SYSTEM MORE EFFICIENT

Chemotherapy Use Colorectal Cancer costs Strokes prevented
If women with breast cancer If metostatic colorectal cancer If a genetic test was used to
received genetic testing prior patients received genetic property dose blood thinners
to treatment testing prior to treatment

%34 S604M 17K

VN 4»

The Need for a Thoughtful Approach
In comment letters this year .PMC encouraged FDA to be thoughtful in its approach to
regulating laboratory-developed tests(LDTs) and next-generation sequencing (NGS).

~JULY 2014 FDA releases proposed framework for requlating LDTs.
~ DECEMBER 2014 FDA releases preliminary paper on NGS regulation.

~ FEBRUARY 2015 PMC suggests that at the very least a second draft of the
[LDT] framework should be issued for the review amd public
engagement process to be complete.

~ MARCH 2015 PMC urges the agency to “take the time necessary to get
[NGS oversight] right”.

va




A NEW Landscape for the Pharmaceutical Industry
PMC research illustrates the biopharmaceutical industry'd deep
commitment to personalized medicine.

e @

Of all drugs in development Of oncology drugs in development
are personalized medicines. are personalized medicines.

TRl
HEEE et
TRl
HEEE et

@ HELt
T
i 137

Personalized medicines represent 137 Approved medicines have
13% of all approved medicines. genomic information in their label.

Challenging Assumption

The coalition’s 2015 white paper highlighted the results of a United Healthcare pilot
study suggesting that increased spending on drugs does not necessarily lead to an
increase in total costs - in fact, the opposite may be true.

AFRER THREE YEARS

179% spending increase
on chemotherapy drugs

34% reduction in
cancer treatment cost

Approximately $40.000 was saved per chemotherapy patient despite spending more on
chemotherapy drugs.

OLISHE S oz I p e al aS ]l g cilage jo (Hes sl pas il Sl »
ol OS5 e 5 SIS 98 (el (LS 098
Brook Byers

www.personalizedmedicinecoalition.org

www.PersonalizedMedicineJournal.com
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linked to the diagnosis, inappropriate
dose, direction and the use of
antibiotics are all playing a major role
in this. The lack of local and national

to the antibiotic choices and therefore
this level of freedom in prescribing
can add to the current problem.
Furthermore, majority of antibiotics

legally recommended. These data
can provide useful information for
assessing public-health policy that
aims to reduce the antibiotic use and

formulary or guidelines can leave the can be purchased as OTC medicines resistance levels.
medical professions absolutely open by the member of public, albeit not
Characteristics Number Percentage
Sex
Male 270 45
Female 330 55
Age
Male
11-0 30 5
34-12 91 19.2
84-35 149 20.8
Female
11-0 38 6.3
34-12 145 242
78-35 147 245
Diagnosis
Respiratory tract infection 213 355
Common cold 175 29.2
Genitourinary (UTI, Vaginosis) 53 8.8
Outpatient post-surgery 38 6.3
Gl infection 28 47
Skin infections (Cellulitis, impetigo) 21 35
Other 72 12
Antibiotic selections
Penicillins 240 40
Cephalosporins 147 245
Macrolides 92 15.3
Quinolones 39 6.5
Tetracyclines 12 2
Other antimicrobial agents 70 127
Routes of administration
Oral 450 75
Injections 132 22
Topical (including eye and ear drops/ointments) 18 3
Dose of antibiotic prescribing
Correct directions 348 58
Incorrect directions 252 42
Antibiotic use (based on Cochrane recommendations)
Justified 344 57.3
Unjustified 256 42.7

& T
R S

s

Detailed fraction of the most common antibacterial
agents prescribed in outpatient centers.

‘f.@
Most common noted diagnosis by
physicians in outpatient centers.
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TIC PRESCRIBING:

A LOCAL ISSUE OR GLOBAL CONCERN?

Shiva Hashemi, Azadeh Nasrollah, Mehdi Rajabi*

Department of Clinical Pharmacy, Islamic Azad University
Pharmaceutical Sciences Branch, Tehran, Iran.

Resistance to antibiotics is a major
public-health concern and antibiotic
use is being ever more recognized
as the main discriminatory pressure
driving this resistance. According to
the World Health Organization (WHO),
resistance to the antibiotics is one of
the biggest threats to human health
today. Antibiotic resistance is defined
as the resistance of microorganisms
to antimicrobial agents and that
happens when bacteria changes to
protect itself from antibiotics. The
inappropriate antibacterial treatment
and the overuse of antibiotics have
contributed to the emergence of
antibacterial-resistant. Unfortunately
antibiotic resistance is increasing
in all over the world and according
to the WHO reports, Iran is one
of the top 20 highest medicine
consumption countries. Prevention
of antibiotic misuse is the key for
controlling the antibiotic resistance.
The aim of this study was to assess
the outpatient usage of antibiotics in
teaching hospitals in various parts
of capital city of Iran, Tehran and
its association with resistance. 600
outpatient antibiotic prescriptions
(recommended numbers by WHO)
by scrutinizing in excess of 1200
prescriptions  between  December
2011 and May 2012, were reviewed.
All prescriptions were scrutinized
in order to evaluate the antibiotic
prescribing. The medical doctors
from all grades were asked to
note the chief complaints and the
most possible diagnosis on each
prescription. Clinical data such as

www.PersonalizedMedicineJournal.com

diagnosis, type of antibiotics, routes
of administrations, doses, directions,
the total quantities of antibiotics and
patient demographic were recorded.
This random sampling consists of %5
paediatric males, %40 adult males,
%6.3 paediatric females and %48.7
were adult females in total. The mean
age for male and female was 38.7
and 35.3 years old respectively. Our
data was then compared against
the major antibiotic guidelines and
similar studies in other countries.
The most common prescribed
antibiotics are Penicillins (Penicillin,
Co-Amoxiclav and Amoxicillin) (%40),
Cephalosporins (Cefixim, Cephalexin
and  Ceftriaxone) (%24.5) and
Macrolides (particularly Azithromycin)
(%15.3). In total, %18.2 of cases
were combinational antibacterial
therapies (2). The most common
diagnosis was upper respiratory tract
infections as common cold (%29.2)
and sore throat (%11.8). Directions
(instructions for use) of %58 of
selected antibiotics were acceptable.
Parenteral administration remains the
common route of administration with
%22 of all reviewed prescriptions.
Bearing in mind, in outpatient
setting, improper parenteral therapy
with  Penicillins and Ceftriaxone
can have an impact on the cost of
the care as well as exposing the
patients to the risks associated with
these routes of therapies. Ultimately,
the inconvenienced caused to the
patients as in many cases patients
had to go back for consecutive
days to complete the antibiotics

prescribed. In most cases, patients do
not go back to complete the course
of injections and that itself is a major
cause for antibiotic resistance or
at least incomplete eradication of
bacteria that caused the infection
in the first place. Furthermore, there
is no “switch therapy of antibiotics”
where parenteral medications can be
changed to oral, presumably, after the
loading dose is given to the patients
or when the patients can tolerate
the oral formulations. Most of the
antibiotics were used for respiratory
tract infection with %35.5 of the
total antibiotics prescribed. This is
higher than UK where only %15 are
due to the similar ailments. Based
on Cochrane reviews the antibiotic
prescribing was unjustified in %42.7
of the cases. Antibiotics are not
suggested to be used for symptoms
such as common cold and sore throat,
however, a large number (%41)
of antibiotics were prescribed for
these conditions. This was the major
deviations from recommendations
by the guidelines. In contrast, small
numbers of diagnosis were recorded
to be ear infections which received the
antibiotics. As ear infections can be
associated with more complications
such as meningitis in pediatrics,
majority of guidelines are more in
favor of antibiotic prescribing. The
prescribing habit, correct diagnosis
and the use of antibiotics need
instant consideration. Several factors
are appeared to be the reasons for
irrational prescribing. Patterns such
as the use of drugs that are not
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=
Ll Report

Please keep in mind that this summary is not the complete report and is to be printed only for archiving purposes.

For more information, please see the dynamic version of the report displayed on OncoSHARE.
Weblink: https://app.oncoshare.com/app/#/analyses/view/20150701-1

This report has been generated and validated on 2015-07-15.

Use this QR code to get direct access to the dynamic version of your report on OncoSHARE.

A Laboratory

All the technical processes including the pathology QC check have been performed by the Institute of Pathology and
Genetics (IPG) under the ISO15189 quality norm for medical laboratories (381 MED 15189).

Those technical processes are under the responsibility of IPG which guarantees that the SOPs have been performed
according to requirements defined by OncoDNA’s and ISO15189 standards. The quality of raw data is validated by IPG
before any further interpretation.

IPG is the biggest Belgian anatomopathology laboratory and is among the biggest laboratories of its kind in Europe with
headquarters in Gosselies and a large section in Brussels. It has a total workspace of 285 people, among whom medical
specialists including 20 pathologists and 8 geneticists, 10 clinical biologists and highly skilled technicians. It was one of the
first companies to implement a high degree of integration of anatomic pathology data and molecular genetics. The ability
to integrate pathological data and molecular biology is not common and is an asset for the products provided by OncoDNA.
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Disclaimer:

This test has been developed and validated by the Institute of Pathology and Genetics for OncoDNA SA and its performance
characteristics determined by OncoDNA SA. It has not been cleared or approved by the United States Food and Drug
Administration (FDA). The FDA has determined that such clearance or approval is not necessary.

These tests are permitted for clinical purposes and should not be regarded as purely investigational or for research only.
The Institute of Pathology and Genetics is accredited under the ISO15189 quality norm for medical diagnostics and is
qualified to perform highly complex clinical testing.

OncoDNA SA grants to the physician a limited right to use the information to care for the associated patient, but for no
other purpose, including but not limited to validating or creating a similar test, program or report, which is strictly
prohibited unless by the express written permission of OncoDNA SA and with appropriate patient consents.

Decisions on care and treatment should be based on the independent medical judgment of the treating physician taking
into consideration all available information concerning the patient's condition, including other laboratory tests, in
accordance with the standard of care in a given community. Decisions regarding care and treatment should not be based
on a single test such as this one.

Diagnostic Significance/Lack of Significance of Reported Biomarkers: OncoDNA's Test identifies alterations to select
cancer-associated genes or portions of genes (biomarkers) or proteins expression. In some cases, the Test identifies
biomarkers that lack detectable evidence of cancer-associated alterations. These alterations (and, in some cases, lack of
alterations) are reported to a patient's treating physician in this report (Report).

NOTE: A finding of biomarker alteration does not necessarily indicate pharmacologic effectiveness (or lack thereof) of any
drug or treatment regimen; a finding of no biomarker alteration does not necessarily indicate lack of pharmacologic
effectiveness (or effectiveness) of any drug or treatment regimen.

Alterations and Drugs Not Presented in Ranked Order: In this Report, neither any biomarker alteration, nor any drug
associated with potential clinical benefit (or potential lack of clinical benefit), are ranked in order of potential or predicted
efficacy.

Level of Evidence Not Provided: Drugs with potential clinical benefit (or potential lack of clinical benefit) are not evaluated
for source or level of published evidence.

No Guarantee of Clinical Benefit: This Report makes no promises or guarantees that a particular drug will be effective in
the treatment of disease in any patient. This Report also makes no promises or guarantees that a drug with potential lack
of clinical benefit will in fact provide no clinical benefit.

No Guarantee of Reimbursement: OncoDNA makes no promises or guarantees that a healthcare provider, insurer or other
third party payers, whether private or governmental, will reimburse a patient for the cost of the Test.

Treatment Decisions are Responsibility of Physician: Drugs referenced in this Report may not be suitable for a particular
patient. The selection of any, all or none of the drugs associated with potential clinical benefit (or potential lack of clinical
benefit) resides entirely within the discretion of the treating physician. Indeed, the information in this Report must be
considered in conjunction with all other relevant information regarding a particular patient, before the patient's treating
physician recommends a course of treatment.

Decisions on patient care and treatment must be based on the independent medical judgment of the treating physician,
taking into consideration all applicable information concerning the patient's condition, such as patient and family history,
physical examinations, information from other diagnostic tests, and patient preferences, in accordance with the standard of
care in a given community. A treating physician's decisions should not be based on a single test, such as this Test, or the
information contained in this Report.
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@& Genes

ABL1 AKT1 ALK APC ATM AURKA BRAF CCND1 CCNE1 CDH1
CDK4 CDKN2A  CSFIR  CTNNBI1 DDR2 DPYD EGFR ERBB2 ERBB4 ESR1
EZH2 FBXW7 FGFR1  FGFR2 FGFR3 FLT3 GNAI11 GNAQ GNAS HNF1A
HRAS IDH1 IDH2 JAK2 JAK3 KDR KIT KRAS MAP2K1  MCL1
MDM?2 MET MLH1 MPL MYC NF1 NOTCH1 NPM1 NRAS PDGFRA
PDGFRB PIK3CA PTEN PTPN11 RB1 RET SMAD4 SMARCB1 SMO SRC
STK11 TP53 TPMT UGT1A1 VHL

The genes highlighted in this table correspond to the ones associated with a damaging or potentially damaging effect. The
non-highlighted genes are the ones where we didn’t identify any actionable variant.
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@ Patient & Oncologist A Sample
Created 2015-07-06

Start  2015-07-06
End 2015-07-15

1987-01-01
FEMALE

ﬁ Pathology

Cancer: Adrenocortical carcinoma
Conform: Yes
% Neoplastic Nuclei: 60

Conclusion:
adrenocortical carcinoma

Validated by:
DELREE Paul MD

Integrated Biological Review

Treatments associated Treatments associated with Potential Lack Treatments associated Treatments
with Potential Clinical with Undetermined associated with

Benefit of el Benen Clinical Benefit toxicity

Gemcitabine (RRM1 IHC) Anthracycline based chemotherapy (TOP2A
PDGFR inhibitors (NGS) IHC)

Platinum based chemotherapy (ERRC1 IHC)

5-FU based chemotherapy (TS IHC)
Taxane based chemotherapy (TUBB3 IHC)

No actionable variants have been found.
PDGFRB genomic amplification has been identified (x6). At present, there are no PDGFRB inhibitors currently approved for

use in ACC. However several PDGFR inhibitors have been FDA approved for use in other tumour types and could be
useful for this patient.

Based on package plus analysis_this patient should be sensitive to Gemcitabine.

On the other hand this patient should not be sensitive to Anthracycline, platinum salt, taxane and 5-FU based
chemotherapies.
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well as variants associated with clinical resistance or sensitivity for FDA/EMA approved drugs. Those associated positions
have been manually and independently checked twice to detect those variants which might be not detected by our
standardized pipeline but present at lower percentage and potentially associated with secondary resistance to approved
drug treatments.

Note: You might notice that the percentage of variants is different from the one mentioned in the NGS widget. This is
normal since for the alpha list, we are analyzing the raw data without taking into account the quality of the read which
when bad is filtered out by our algorithms. The latter is not the case for the alpha list.

20150701-1 OncoDEEP DX+ 8
OncoDNA SA | 25 avenue George Lemaitre, B-6041 Gosselies - BELGIUM | https://www.oncodna.com



ﬁs’ Alpha list

" Geme | Ewon | Mutation | Mutated | Wild type | Percentage |
BRAF 11 G464 \
BRAF 11 G466 Vv
BRAF 11 G496 \
BRAF 15 L597R \
BRAF 15 V600E / K \
C-KIT 9 Ins502 503AY \%
C-KIT 11 del550 and other deletions \Y
C-KIT 13 K645E \
C-KIT 13 N649D \
C-KIT 13 V654A \%
C-KIT 14 T670I \%
C-KIT 18 D816V \
C-KIT 19 N822K \
DPYD 7 R235W \%
DPYD 21 R886H \%
DPYD 23 V995F \
EGFR 18 G719 \
EGFR 19 del746 \%
EGFR 20 S7681 Y
EGFR 20 T790M \%
EGFR 21 L858R \
EGFR 21 L861Q \
KRAS 2 G12 Y
KRAS 2 G13 Vv
KRAS 3 A59 \
KRAS 3 Q61 \
KRAS 4 K117 \Y
KRAS 4 A146 Y
NRAS 2 G12 \
NRAS 2 G13 \
NRAS 3 A59 Y
NRAS 3 Q61 Vv
NRAS 4 K117 \
NRAS 4 Al146 \
PDGFRA 14 N659 \
PDGFRA 18 D842V \%
PIK3CA 2 R88Q \
PIK3CA 9 E542 \
PIK3CA 9 E545 \Y
PIK3CA 9 Q546 Y
PIK3CA 9 D549 \%
PIK3CA 20 H1047 \
PTEN 5 R130 \
PTEN 5 R159 \%
PTEN 7 R233* \%
PTEN 7 K237 \
PTEN 7 P248 \

It lists biomarkers associated with FDA and/or EMA approved drugs with pharmacogenomic information in their label as
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Gene: PDGFRB - cDNA: - AA:

Biological impact:
damaging

Amplification of PDGFRB have been reported only once in ACC in the literature until now. (PMID:25078331). PDGFRB
amplification has been associated with PDGFRB protein overexpression and increased kinase activity in a variety of other
tumours. (PMID:21729646)

Therapeutical impact:

At present, there are no PDGFRB inhibitors currently approved for use in ACC. However several drugs that inhibit
PDGFRB, including dasatinib, imatinib, sorafenib and sunitinib, have been FDA approved for use in other tumour types.
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‘5& Next Generation Sequencing

Tumor 1D profile
Main alteration=s (%)
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Actionable variants

Variants of Uncertain Significance (VUS)

Medically actionable incidental findings
Probably polymorphism

Schematic view of all variants found in the tumor sample that has been analyzed. They are listed by category (actionable,
VUS, etc.) and the percentage of the variant represented in the tumor is also mentioned.
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Scoring Criteria

The nuclear Staining Intensity was graded on a scale of 0 to 3, (endothelial cells in tonsil control tissue used as a reference
and assigned an intensity of 2).

The percentage score is assigned as followed: 0%:0, 1-9%: 0.1, 10-49%: 0.5 and >50%: 1.
The H-score (0 - 3) = The percentage score x The nuclear staining intensity.
ERCC1 High is defined as an H-score of more than 1.

4. TUBB3 (IHC) - High expression

A high TUBB3 expression is closely associated with a poor response to taxane-based chemotherapy. Therefore treatment
based on taxane chemotherapy would be associated with lack of benefit for this patient

Description:

TUBB3 protein is a class III member of the beta tubulin protein family. Beta tubulins are one of two core protein families
(alpha and beta tubulins) that heterodimerize and assemble to form microtubules. It has been reported that B3-tubulin is
expressed in a wide variety of tumors. Overexpression of this isotype in clinical samples correlates with tumor
aggressiveness, resistance to chemotherapeutic drugs, and poor patient survival (PMID: 16675570 ; PMID:24705847).

Scoring Criteria
High expression if more than 30% of tumor cells with cytoplasmic staining positive 2+
5. TS (IHC) - Positive expression

By IHC we showed a positive expression of TS (Thymidylate synthase). A positive expression of TS in tumor tissues in
cancer patients has been associated with resistance to 5-FU-based chemotherapy (PMID: 21205745). Therefore treatment
based on TS inhibitors like 5-FU or others fluoropyrimidine would be associated with clinical lack of benefit for the patient.

Description:

Thymidylate synthetase is an enzyme that catalyzes the conversion of dexoxyuridine monophosphate (dUMP) to
deoxythymidine monophosphate (dTMP). dTMP is one of the three nucleotides (dTMP, dTTP, and dTDP) that form thymine.
Thymine is a nucleic acid in DNA. With inhibition of TS, an imbalance of deoxynucelotides and increased levels of
dUTP arise. Both cause DNA damageThymidylate synthase (TS) plays a crucial role in the early stages of DNA biosynthesis
(PMID : 12084421).

Scoring Criteria

Positive if more than 10 % of tumor cells with 1+ cytoplasmic staining

20150701-1 OncoDEEP DX+ 12
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A Package+

1. RRM1 (IHC) - Low expression

RRM1 is the molecular target of the gemcitabine. Overexpression of this protein was described as one of mechanism of
resistance in the gemcitabine treatment (PMID: 15172981). By IHC we showed a low expression of RRM1. Therefore
treatment based on gemcitabine would be associated with potential clinical benefit fot this patient

Gemcitabine plus capecitabine has been reported to be a well-tolerated and moderately active regimen in heavily
pretreated ACC patients and to be potentially able to delay the disease progression in a substantial proportion of patients.
However Gemcitabine and Capecitabine may be not very active when used alone, but the association of drugs can increase
the efficacy (PMID:20410174).

Description:

This gene encodes one of two non-identical subunits that constitute ribonucleoside-diphosphate reductase, an enzyme
essential for the production of deoxyribonucleotides prior to DNA synthesis in S phase of dividing cells. (PMID : 21163702).
Expression of Rrm1 may confer resistance to gemcitabine in several cancers, including lung, pancreatic and biliary;
however not all studies are in agreement (PMID: 22705007, PMID: 22436573, PMID: 19543324, PMID: 21617862, PMID:
21889227, PMID: 22302408, PMID: 21163702, PMID: 18636187). Rrm1 expression has been reported in 88.7% (204/230)
of all invasive ductal carcinomas analyzed in one study and in 93.3% (56/60) of the included triple negative breast cancer
(TNBC) cases (PMID: 21394302).

Scoring criteria

(Control in placenta is 2).The cytoplasma Staining Intensity was graded on a scale of 0 to 3
Percentage Score: 0 (no positive tumor cells), 1 (<10% positive tumor cells), 2 (10-50% positive tumor cells),
and 3 (>50% positive tumor cells).

The H-score (0 - 9) = The percentage score x The cytoplasm staining intensity.
The H score of 4 (a cut-off point) was used to distinguish between low and high expression of RRM1.

2. TOP2A (IHC) - Negative expression

With a low/negative expression of TOP2A, treatment based on TOP2A inhibitors (anthracyclines) could be associated with
lack of benefit for the patient (PMID:23533247).

Description:

This gene encodes a DNA topoisomerase, an enzyme that controls and alters the topologic states of DNA
during transcription. This nuclear enzyme is involved in processes such as chromosome condensation,
chromatid separation, and the relief of torsional stress that occurs during DNA transcription and replication. It
catalyzes the transient breaking and rejoining of two strands of duplex DNA which allows the strands to pass through
one another, thus altering the topology of DNA.

Scoring Criteria

Positive if more than 10% of positive nuclear 1+ staining

3. ERCC1 (IHC) - High expression

With a high expression of ERCC1, treatment based on platinum would be associated with a lack of clinical benefit for the
patient.

Description:

DNA excision repair protein ERCC-1 is a protein that in humans is encoded by the ERCCI gene. ERCC1 deficiency has
been observed in some platinum-sensitive cancer cell lines, possibly due to a decreased capacity for the cells to repair
therapy-induced DNA damage (PMID: 21996734, PMID: 9722577, PMID: 15095299, PMID: 10074455). Conversely,
increased ERCC1 expression has been observed in platinum-resistant cancer cell lines, compared with platinum-sensitive
cancer cell lines (PMID: 12649192). In preclinical studies, ERCC-1 protein has been reported to act as a resistance
mechanism to DNA damaging chemotherapeutic agents in melanoma (PMID: 21722328, PMID : 23982883, PMID :
20660714).
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Drugs
e Drugs with potential clinical benefit

Approved drug Approved for other cancer types In development
Gemcitabine* -
Nexavar -

Sprycel -
Sutent -

Capecitabine*

Carboplatin*

Cisplatin*

Docetaxel*

doxorubicin hydrochloride*
epirubicin hydrochloride*

Fluorouracil*
Paclitaxel*

& Drugs with potential toxicity

Approved drug Approved for other

Drugs with Undetermined Clinical Benefit
Approved drug Approved for other

COMMENTS IN DRUGS

e Drugs with potential clinical benefit
"

Capecitabine:

undefined

Carboplatin:
undefined

Cisplatin:
undefined

Docetaxel:
undefined

Doxorubicin Hydrochloride:
FDA approved in breast carcinoma

Epirubicin Hydrochloride:
FDA approved in breast carcinoma

Fluorouracil:
undefined

Paclitaxel:
undefined
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a: Process

2015-07-06 START DELREE Paul MD
2015-07-06 Encoded in the LIMS BOITEUX Charleen
2015-07-07 Macrodissection Performed DEROP Céline
2015-07-14 Alpha List Uploaded DEROP Céline
2015-07-14 Pack+ IHC: TOP2A Frangois CESBRON
2015-07-15 Pack+ IHC: RRM1 Frangois CESBRON
2015-07-15 Pack+ IHC: ERCC1 Frangois CESBRON
2015-07-15 Pack+ [HC: TS Frangois CESBRON
2015-07-15 Pack+ IHC: TUBB3 Frangois CESBRON
2015-07-15 Pathology DELREE Paul MD
2015-07-15 Integrated Biological Review Francois CESBRON
2015-07-15 Validation of the laboratory process Francois CESBRON
2015-07-15 Closing of the laboratory process Frangois CESBRON
2015-07-15 END Francois CESBRON
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Cell therapy for early—onset mﬂammatory bowel dasease"

Giving patients ﬂ?r'lght kind of immune cells could curb thelr IBD, research gggests




