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BACKGROUND

The accuracy and reliability of current methods,

immunohi istry (IHC) and in situ Total HER-2 expression (H2T) Assay HER-2 homodimer (H2D) Assay n=778 RESULTS and DISCUSSION
hybridization (FISH), to assess HER2 status has recently Ax . N
been a subject of debate (1). The best method to assess o¥ neg The VeraTag technology enables precise

o0 . . .
HER?2 status remains controversial. We developed a novel ve quantification of protein expression and

Local IHC =————— Central CISH

assay (HERm_afk. _Monogram Biosciences, Ipc.) that provides HER2 2+ and 3+ protein-protein complexes in formalin-fixed,
precise quantification of total HER2 expression (H2T) and . .
HER2 imer (H2D) in formalin-fixed paraffi pos paraffin-embedded tissues.

(FFPE) tissues (2). We compared H2T and H2D generated
by the HERmark assay to results of HER-2 tests by local IHC,
central chromogenic in situ hybridization (CISH) and central
IHC retesting of breast cancers from the FinHer study.

» The HERmark assay accurately measures
total HER-2 expression (H2T) and HER-2

M homodimer (H2D) over a wide dynamic
Randomization for Chemo + Trastuzumab Arms

n=232

Ly eht range (~3 logs).
METHODS .::;I'- Figure 2.2: The FinHer study and the assessment of HER2 Status ge ( gs)
rope s e e e oy e st |« Totol KER-2 xpression by the HERmatk
899 invasive breast cancer cases of the FinHer study (Fig. 2) . ) . P : . assay correlated well with HER-2 tests b
that had adequate invasive tumor tissues for the HERmark Figure 1: The principle of HERmark assay -- novel proximity based technology HO Yy 4 CISH perf dind dent )k;
assay were included. /A monoclonal antibody specific for a unique epitope of HER-2 is conjugated to a fluorescein VeraTag reporter (Pro11) or . flhe KR doty - MERmmark samy Compeyionn 211 = = = anl ab p_e ormed independently by
. amolecular scissors (S) by means of a cleavable tether. The molecular scissors liberates singlet Oz upon irradiation with Lot | Lot | Cewrt | Cramd [Crarat0ERS | Crars RS | etk Craarat central laboratories.
HERmark Assay: Novel Proximity Based Technology red light. The free radicals cleave all thioether bonds in close proximity (within approximately 30-100 nM), releasing the : - : I L | mc. | mce | con | comte | st | st |
H2T and H2D are detected through the release of a “VeraTag reporter.” The signal (Pro11) can then be collected and analyzed on a capillary electrophoresis (CE) array, 2 1 e Higher concordance was observed between
fluorescent tag (“VeraTag reporter”) conjugated to a Each VeraTag reporter is designed with a unique charge-mass ratio and can thus be identified and quantitated by [ T | Brgmes LU bty sk e istiame | pagrg | apsoieg | Gt 1 mohes | e |

monoclonal antibody directed against the cytoplasmic domain | comparison to assay standards. The standard unit of VeraTag measurement from tumor samples is relative peak area H2T by HERmark and HER-2 by more

of HER-2 (Ab8, LabVision). For the H2T assay, this antibody | (RPA)x collection volume (uL) tumor area (mm?). Figure 2.1: The designofthe Finver il B ‘ s B B e i B stringent central tests (central IHC, central
is paired with a biotinylated second antibody directed against CISH denotes chromogenic in situ hybridization, and FEC a regimen of fluorouracil, i M | whawe | sete | umeww | . -
the C-terminus of HER-2 (Ab15, Labvision), or with epirubicin, and cyclophosphamide. . . | = Clil-li anld I-|tlf51<;alrzcmné)lnatlons), as compared
biotinylated Ab8 for the H2D assay. The “molecular scissors” pe g || with local - tests.

ptavidin-conjugated blue) that is o HEE: T - i e T = R | =y p——r | . . g
added and bound to the biotinylated antibody liberates singlet b e 1 BT g, o WP b e, ey 84 T s, o Bt s g In 13. 23% of th.n? cases, thg HER-2 status
O, upon irradiation with red light. The release of VeraTag Both central IHC & CISH + e P (negative or positive, as defined by
reporter molecules (Prol1, Fig. 1) requires proximity of the soth contral G & CIst - Both central HCACISH + N e T - conventional IHC&CISH tests) was
VeraTag antibody to a second HER-2 “scissors” antibody ot Cenral HEAGISH . | Comtral 101E Negation | Contral EIKC F gives .
(proximity based assay). Signal quantified by capillary Central HER? status + ME Rt Negune | 33BN | 70 pEw) recl i by the HERmark assay
glectrophofesis‘lj: normalized loHl;Tmor aliea on lhle FFPE | Contra HER? e Central HER? status + . I e | T307%) | e, (HERmark negative, equivocal, or positive;
tissue section. The continuous results are also groupe - - 1 L A
as HERmark Negative, HERmark Equivocal, and HERmark Central CiSH + Central HER2 status ““-;*""" 20 4%) A8 ) | Table 1) Tr“e C‘|InICa| significance of such
Positive (Fig. 3.1). —— 812 L reclassification is currently under

. Central CISH - Central CISH + 2 9%, 13 2Te1 ITyN . o
HER-2 by local IHC testing y investigation (6,7).
HER-2 expression was (‘I':“S"y determined by el of Central 1+ B SR Table 3: HER? cancordance 2x2; Equivocal cases excluded by both assays « The precise quantification of total HER-2
Y 9 Central IHC + B H | e - P . i = i
each participating institution of the FinHer study, and Central IHC Eqv. i ¢ | Cetral (HC Pasiive | Total expression and the novgl HER-2 homo_dl_mer
recorded as HER-2 IHC negative or positive (3). Gentral IHC - Centra HC Eqy. 1(1%) | ww measurement may provide better predictive
HER-2 by central CISH testing o e f— [ s tests for targeted HER-2 therapy (6,7).
When HER-2 IHC test was scored 2+ or 3+ (on a scale of 0, '""' " | m
1+, 2+, or 3+), the HER2/neu gene amplification status was Local IHC - Local IHC + )
determined by means of chromogenic in situ hybridization References:
(CISH) in one of two central reference laboratories (3,4). Local IHC. i 1. Wolff AC, Hammond EA, Schwartz N, et al. Arch Pathol Lab
¢ or 2x2. HERmark Equivocal sxcluded Med 2007; 131: 18-43
HER-2 by central IHC retesting Central IHCLCISH | Central INCE CISH 2. Winslow JW, et al, Diagnostic Molecular Pathology, in press
Central HER-2 IHC retesting was performed independently Log10 H2D ] Basth Negative 1 Bath Poistive | Total 3. Joensuu H, et al, N Engl J Med. 2006 Feb 23;354(8):809-20.
by the PhenoPath Laboratories (Seattle, WA), using the i : - " 4.1s0la J, et al, Clin Cancer Res 2004;10:4793-8.
DAKO polyclonal A48 and A (), and Flgure $:: HER-2 expression by IHC, CISH, and HERmark MERmukMegatbe | BEROW. 1P = 5. Yazi H, Goldstein LC et l. JAMA 2004 Apr 28,291(16):1072:7
. 8 el “HERmark Equivocal: defined by the two green verticallines Figure 3.2: HER-2 homodimer (H2D) by HERmark T etk Padiive 5% 129 {09%) s 6. Leitzel K, et al, 2008 ASCO Annual Meeting, abstract # 1002

the results were interpreted as HER-2 Negative, Equivocal, or (ERmark Negative: area to the left of the Equivocal zone e ! | = 7. Lipton A, et al, 2008 SABCS, abstract # 32
Positive according to the recent ASCO/CAP guidelines for “HERmark Positive: area to the right of the Equivocal zone Total = I _ 138 | ]

HER-2 testing (1). Concordance: s, mze125)
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