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FDA

IVD IVD
Medical device

Center

for Devices and Radiological Health CDRH

2011 7
“Draft guidance for industry and FDA
staff, In Vitro Companion Diagnostics Device”

2014 8

“An IVD
companion diagnostic device is an in vitro
diagnostic device that provides information that is
essential for the safe and effective use of a

corresponding therapeutic”
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Approval
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2014 10

“Framework for Regulatory Oversight of
Laboratory Developed Tests (LDTs)” and “FDA
Notification and Medical Device Reporting for
Laboratory Developed Tests (LDTs)”
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EU
European
Medicines Agency: EMA
2010 6
Reflection paper

® Reflection Paper on Methodological Issues
Associated with Pharmacogenomic
Biomarkers in  Relation to  Clinical
Development and Patient selection

® Reflection paper on co-development of
pharmacogenomics biomarkers and Assays in

the context of drug development
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Medical Device Coordination
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EU
EU

National Health Service, NHS

National Institute for Health and Clinical
Excellence, NICE

Byron et al., The Health Technology Assessment
of Companion Diagnostics: Experience of NICE.

Clin Cancer Res; 20(6); 1469-76. 2014)
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2 FDA

PMA

DAKO EGFR PO300445
(cetuximab),  {25084: PharmDx Kit 001 —S002 America, Inc.
Vectibix BLA
125147

(panitumumab)

Exjade MDA Ferriscan K124065 Resonance Health

021882 Analysis Senvices
Pty Ltd

(deferasirox)

Gilotrif NDA therascreen EGFR p120022 Qiagen Manchester,
201292 RGQ PCR Kit Ltd.

(afatinib)

Gleevec/Glivec NDA DAKOD C-KIT PO400115 Dako North
021335; PharmDx 001 —So02 America, Inc.

(imatinib NDA

mesylate) 021588

Herceptin BLA INFORM HER- Pa400045 Ventana Medical
103792 2/NEU oot Systems, Inc.

(trastuzumab)

Herceptin BLA PATHVYSION Pap0024s Abbott Molecular
103792 HER-2 DNA Probe pg1-s5012 Inc.

Kit

(trastuzumab) BLA INSITE HER-2/NEU pp40030  Biogenex
103792 KIT Laboratories, Inc.

Herceptin BLA SPOT-LIGHT HER2 po500405 Life Technologies,
103792 CISH Kit 001-5003 Inc.

(trastuzumab)

(trastuzumab) BLA Bond Oracle Her2  pogn0155 Leica Biosystems
103792 HC System ool

S {1U;
The EGFR pharmDx™ assay is a qualitative immunohistochemical (IHC) kit system to identify epidermal
growth factor receptor (EGFR) expression in normal and neoplastic tissues routinely-fixed for histological
evaluation EGFR pharmDx specifically detects the EGFR {HER1) protein in EGFR-expressing cells.

EGFR pharmDx is indicated as an aid in identifying colorectal cancer patients eligible for treatment with
Erbitux (cetuximab) or Vectibix (panitumumab).

The FerriScan R2-MRI Analysis System is intended to measure liver iron concentration to aid in the
identification and monitoring of non-transfusion dependent thalassemia patients receiving therapy with
deferasirox.

The therascreen EGFR RGQ PCR Kit is a real-time PCR test for the qualitative detection of exon 19
deletions and exon 21 (LB58R) substitution mutations of the epidermal growth factor receptor (EGFR) gene
in DMA derived from formalin-fixed paraffin-embedded (FFPE) non-small cell lung cancer (NSCLC) tumor
tissue. The test is intended to be used to select patients with NSCLC for whom GILOTRIF (afatinib). an
EGFR tyrosine kinase inhibitor (TKI), is indicated. Safety and efficacy of GILOTRIF (afatinib) have not been
established in patients whose tumors have L861Q, G719X, S768!, exon 20 insertions, and T790M
mutations, which are also detected by the therascreen EGFR RGQ PCR Kit.

Specimens are processed using the QlAamp DSP DNA FFPE Tissue Kit for manual sample preparation
and the Rotor-Gene Q MDx instrument for automated amplification and detection.

The c-Kit pharmDX assay is a qualitative immunchistochemical {IHC} kit system used on the Dako
Autostainer, for the identification of c-kit protein/CD 117 antigen (c-kit protein) expression in normal and
neoplastic formalin-fixed paraffin-embedded tissues for histological evaluation. The c-Kit pharmDX rabbit
polyclonal antibodies specifically detect the c-kit protein in CD 117 antigen-expressing cells.

The c-Kit pharmDx is indicated as an aid in the differential diagnosis of gastrointestinal stromal tumors
(GIST). After diagnosis of GIST, results from ¢-Kit pharmDx may be used as an aid in identifying those
patients eligible for treatment with Gleevec/Glivec (imatinib mesylate).

Results from hematoxylin and eosin (H&E) stains and a panel of antibodies can aid in the differential
diagnosis of GIST. Interpretation must be made by a qualified pathologist, within the context of a patient's
clinical history, proper controls, and other diagnostic tests.

The Inform Her-2/Neu gene detection system is a fluorescence in situ hybridization (FISH) DNA probe
assay that determines the gualitative presence of Her-2/Neu gene amplification on formalin-fixed. paraffin
embedded human breast tissue as an aid to stratify breast cancer patients according to risk for recurrence
or disease-related death. It is indicated for use as an adjunct to existing clinical and pathologic information
currently used as prognostic indicators in the risk stratification of breast cancer in patients who have had a
priori invasive, localized breast carcinoma and who are lymph node-negative.

The PathVysion HER-2 DNA Probe Kit (PathVysion Kit) is designed to detect amplification of the HER-
2/neu gene via fluorescence in situ hybridization (FISH) in formalin-fixed, paraffin-embedded human breast
cancer tissue specimens. Results from the PathVysion Kit are intended for use as an adjunct to existing
clinical and pathologic information currently used as prognostic factors in stage Il, node-positive breast
cancer patients. The PathVysion Kit is further indicated as an aid to predict disease-free and overall survival
in patients with stage Il. node positive breast cancer treated with adjuvant cyclophosphamide, doxorubicin,
and 5-fluorouracil (CAF) chemotherapy. The Pathvysion Kit is indicated as an aid in the assessment of
patients for whom herceptin (trastuzumab) treatment is being considered (see herceptin package insert).

InSite Her-2/neu Mouse Monoclonal Antibody (Clone C1B11) kit is intended for In Vitro Diagnostic use in
Immunchistochemistry {IHC) assays to semi-quantitatively localize by light microscopy the over-expression
of Her-2/neu (i.e., c-erbB-2) in formalin-fixed, paraffin-embedded normal and neoplastic tissue sections.
InSite Her-2/neu is indicated as an aid in the assessment of breast cancer patients for whom Herceptin
(Trastuzumab) therapy is being considered. Clinical interpretation of InSite Her-2/neu immunostaining
results (absence or presence; semi-quantitative intensity score) should be complemented by appropriate
controls and morphological tissue analysis and be evaluated by a qualified pathologist within the context of
patient clinical history and other diagnostic results.

For In Vitro Diagnostic Use.

The SPOT-Light HER2 CISH Kit is intended to quantitatively determine HER2 gene amplification in formalin-
fixed, paraffin-embedded (FFPE) breast carcinoma tissue sections using Chromogenic In Situ Hybridization
(CISH) and brightfield microscopy.

This test should be performed in a histopathology laboratory.

The SPOT-Light HER2 CISH Kit is indicated as an aid in the assessment of patients for whom Herceptin
(trastuzumab) treatment is being considered. The assay results are intended for use as an adjunct to the
clinicopathological information currently being used as part of the management of breast cancer patients.
Interpretation of test results must be made within the context of the patient's clinical history by a qualified
pathologist.

The Bond Oracle Her2 IHC system is a semi-quantitative immunohistochemical (IHC) assay to determine
Her2 (human epidermal growth factor receptor 2) oncoprotein status in formalin-fixed, paraffin-embedded
breast cancer tissue processed for histological evaluation following automated staining on the bond-max
slide staining instrument. The Bond Oracle Her2 IHC system is indicated as an aid in the assessment of
patients for whom herceptin {trastuzumab) treatment is being considered.
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4 BRAF Oligo

Based on BRAF sequence Base on hg19 sequence Oligo DNA Bse Sequence
Base Numberat BRAF 1798 1799 1800 1800 1799 1798
Ch7 Numberin hgl9 140453137 140453136 140453135 140453135 140453136 140453137 140453135 140433136 140453137
Group
Wild Base G T G C A C
Mutant Base 1 A T G C A C A T
¢ T G o] A G G
T T G o] A A A
2 A A G c T T c T T
A G G o] & T 8] G
¢ A G o] T G
C G G o] C G
3 G A G o] T o] o] T o]
G C G o] G o] G
G G G o] C o] 8]
4 G A A T T o] T T o]
G A C G T o] G
G A T A T o] A
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RNA-Guided Endnuclease (RGEN) system O RS

i . . . e s i

» Highly Specific
> Highly Active
» Ready-to-inject

4 RGEN

2. pRGEN-Cas9-EFla

Target sequence of dRGEN Selection marker: Ampicillin

A i " "
(underlined are PAM sequence, not included in sgRNA but recognized by Cas9 protein) Promoter: EFla
Cas9 gene (human codon-optimized, HA epitope-tagged, NLS included)

1. pRGEN_Human-BRAF_U6_5G 1

TAGCTACAGTGAAATCTCGAIGG

{11661 Sapt Spel (745)
Peul (267)

Xhol (s1)

- Xbal (434)

PRGEN_U6_sgRNA
2488 bp
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