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MVA-BN®-HER?2 B ncer Immunotherapi - - -
Abstract -R2 Based Cancer Immunotherapies JPT RepliTope™ Peptide Microarrays
Clinical Trial Characteristics
® _ _ _ JPT RepliTope™ high density microarrays, provided by
human HER-2 as well as two universal tetanus toxin T cell epitopes. Preclinical Phase | Phase | employed to monitor humoral immune responses in
L . o . ! . aN®. .
data have demonstrated MVA-BN®-HERZ2 to be immunogenic, inducing strong Setting Metastatic Breast Cancer Post Adjuvant Breast Cancer patients treated with MVA-BN®-HER2. The RepliTope™
anti-tumor activity (Mandl et al., iSBTC 2010). MVA-BN®-HER2 has also been Location Eastern Europe, US US arrays are a novel tool incorporating peptides that are
evaluated in various phase | safety and immunogenicity trials, with 30 HER-2- sty - . 1 _Cova'i'f‘l_“y t_bounﬁ 10 tg'ass_ S“‘ifs by ”‘}”'Set_'ecnvef
.- . . : . : oncurrent or Fost Chemo IMMmoplilization emistry usin e amino-tunction o
positive breast cancer patients being tested in the metastatic setting and 15 yPe e T nopiiization chemistry using the armino-tunctio
tients followina adiuvant thera Previous immunoloaical monitoring of Treatment Schedule 13WX3 GAWXE lysine side chains. The array peptides represent a linear
patien ® 9 J . PY- 9 9 Immune Monitoring Base, 3 Post Treatment, Base, 2 Post Treatment, scan of 15mer peptides derived from 46 human tumor
MVA-BN®-HER2 treated patient samples revealed that treatment was able to Time-points  2LTRU | 2LTFU associated antigens (TAA) including HER-2, constituting
break tolerance against HER-2 in the adjuvant and metastatic settings, inducing Sample Shipment OVEF"'thf"gjme S SETE Sam: an Felie a total of 7590 peptides. Human IgG and Herceptin were
humoral and/or T-cell responses in the majority of the patients (Legrand et al., Median Age (range. 34 - 64) (range. 32 - 67) utilized as controls. Baseline, peak treatment, and if
ISBTC 2010 and Owen et al., SITC 2011). T P e 30 15 appllcable post treatment serum samples from 30
: : patients were tested.
Extended analysis of humoral responses was performed In patients receiving Patleqzac’i::mﬂmg <0 (Sinections) 2 (©nections)
. . ients Eligi Detection of Vaccine-induced HER-2 ECD Specific
MVA-BN®-HER2 to determine the relevant immune parameters that correlate T s 29 13 | _ | _ - | | P |
with clinical benefit. The generation of HER-2 transgene and MVA vector Patients Receiving Concurrent Antibodies with RepliTope™ Peptide Microarrays in
specific antibody responses was assessed with the ELISA IgG titer assay. The Herceptin Treatment 24 0 Metastatic (BR-001/BR-002) Patients
breadt_h of the antl-tum_or response was determined using a peptide array Patients Extending Treatment NA NA
comprised of 7590 peptides derived from 46 breast cancer tumor associated Drug Related N N # Her-2
. . . OnC . . . one one . o . . .
antigens (TAA) including HER-2. In addition, the role of vaccine induced HER-2 Serious Adverse Events Study Patient | Clinical Status R"ept'de Peak anti-HER-2 Titer Previously Reported
o oo c c o o oqcC 5 c 5 o o o esponses
specific antibodies in eliciting functional anti-tumor activity is being evaluated. 07-029 | Death 2 1/160 * Repeated
07-033 ND
_ _ _ _ _ _ _ ®_ an Progr. 1/320
Overall, it was observed that qualitatively different anti-HER-2 antibody Evaluated MVA-BN®-HER2 Vectors L T = T3se0
responses were induced in patients treated with MVA-BN®-HER2. The peptide 07-058 | Progr. 12 1/160
array assay revealed that repeated treatment was accompanied by a BR-002 07077 | stable 12 1/160
. . . . 07-077* 5
broadening of the anti-HER-2 humoral response as well as epitope spreading BR-001/BR-002 BR-003 08-003 |  Progr. ND 1/80
to other TAAs. Strong responses to 15 TAA proteins were detected in at least Metastatic Setting Adjuvant Setting 08-005 |  Progr. 1 <1/40
. . 08-024 2
12 out of the 30 tested patients. In addition, 42 out of the 7590 total evaluated 05.022" IR ] bt
. NN o . ATl Promoter Ps promoter
peptides were identified as being immunodominant. Importantly, the presence 08-033 |  Progr. 5 <1/40
of a pre-existing immune response to the MVA vector did not impair the o :ZE: o z;ig
Induction of transgene specific iImmune responses. The broadening of immune 07-064 |  Stable 3 1/320
responses to non-HER-2 TAAs suggests that the MVA-BN®-HER2-mediated g;gzz Ztabt': 157 1/;2080
5 5 c 5 5 5 o = ea
Immune activation results in anti-tumor activity. Taken together, these data BR-001/Cohort 1 | 07-067 | Stable = 1/80
support MVA-BN®-HER2 treatment to be a potent activator of humoral immune 07-071 |  Progr. 4 <1/40
. . . . 07-072 Progr. 4 1/640
responses in both the metastatic and adjuvant settings. osoma | Scatlc s 1/320
TT P2 TT B30 TT P2 TT B30 08-018 Death 1 <1/40
08-029 Progr. 3 <1/40
. . . . . 07-062 Death 3 1/640
Su mMn ary Vaccine-induced HER-2 Specific IgG Titers in 08-006 | Death 74 <1/40
. . 08-007 Death 7 1/1280
_ _ _ _ _ o _ MVA-BN®-HER2 Treated Adjuvant (B R-OOS) Patients BR-001/Cohort 2 | 08-015 Death 30 <1/40
Anti-HER-2 1gG ELISA titers were induced both in the adjuvant (BR-003 clinical trial) e S - 1/40
and metastatic setting (BR-001/BR-002 clinical trial). 08-034 |  Progr. 3 1/1280
_ _ _ - _ Patient No. BNIT Study No. Age Timepoint HER-2 MVA 08-053 Death / 1/1280
« 13 out of 15 adjuvant patients induced a HER-2 specific 1gG titer. Of these - - S . ‘0 HER.2 ECD i dentified Y o the RepliTope™
atients, only one showed evidence of pre-existing HER-2 responses. 1 10096 67 Peak 443 15026 esponses 1o HER- peptides were identitied per-patient using the R=epl lope
P y _ _ _ P J . P _ LTFU <100 14575 microarray. 22 patients responded to domain IV of HER-2 ECD. HER-2 responses identified by the
15 out of 29 metastatic patients induced a HER-2 specific IgG titer. Of these , . » Base <100 <200 microarray technology had a 60% correlation rate to ELISA data.
patients, seven had pre-existing responses (data not shown). LTFU 7939 16555
Base 5775 <200
3 10-099 67 Peak 2150 124630 I I 1 I I
Anti-MVA 1gG ELISA titers were also induced or boosted both in the adjuvant (BR-003 Base =y o betection of Vaccine-induced Serum Antibodies to
] ] e P o TAAs with RepliTope™ Peptide Microarrays
clinical trial) and metastatic setting (BR-001/BR-002 clinical trial). ¢ 10129 I P S os0 P P P y
in M ic (BR-001/BR-002) Pati
« All 15 adjuvant patients induced a specific IgG response to the MVA vector. Of 5 10126 o Dl e In Metastatic (BR- -002) Patients
. . _Avicti LTFU 200-400 7467
these patlentS, elght had pre eXIStIng reSponseS. B . Base <100 <200 Tumor Associated Antigen (TAA) # Peptides #123:];2:5 Immunodominant Peptide/s
e 27 out of 30 metastatic patients iInduced a MVA SpeCIfIC |gG titer (data not ° 10-130 00 I_P'?I?E 20%?100 g;?g BRCA-1 Breast cancer type 1 susceptibility protein 69 12 BRCA_P38398_0301(9), BRCA_P38398_1501(9)
shown), nine of whom had pre-existing responses (data not shown) Jase N <200 e gl gowth factor recetor 7 B e oo,
’ P JTESP | 7 ous e pex 200400 2iss SR R e e
| - | | Base <100 3735 = e e R Y vy
The higher frequency of HER-2 and MVA specific humoral responses in the adjuvant : o B <100 3063 Lactabertn. N (GO ECH s T Lathenn conist 00451105/165/257/361/5)
Setting (87% and 1009% response rate, respective|y) as Compared to the metastatic Base <100 <200 Muct (CA 15-3) Mucin-1; Breast carcinoma-associated antigen DF3 79 8 Muct (CA15_P15941_1205(17)
. . . . ’ 9 10-178 35 Peak 958 14636 CEA Carcinoembryonic antigen-related cell adhesion 51 10 CEA_P06731_0001(18)
setting (52% and 90% response rate, respectively) may be attributed to the patients LTFU NA NA 574 5T4 oncofetal trophoblast glycoprotein 18 o 5T4QI3641.0229(6)
. . . . . AKT2* RAC-beta serine/threonine-protein kinase 39 12 AKT2_P31751_0321/329/341(14/15)
disease-free status as well as earlier and higher HER2 expression under the synthetic 10 10175 - - 100.200 byl ANGPT Angiopotein- p 20 7 ANGPT Q15369 0%9(11)
Ps promoter in the second generation MVA-BN®-HER2 vector. LTFU il iz rachyry Tamerption factor e s St o8 015
: not e pea
_ _ _ _ _ _ LTFU 200-400 15083 Cyclin B1 G2/mitotic-specific protein 47 13 CyclinB1_P14635_0257(10)
« The JPT RepliTope™ peptide microarrays, comprised of 7590 peptides derived ” om0 40 pase N 20 fik-1 (VEGFR-2) Vascular endothetl growth factor receptor 2 55 W P96 005445 (13
from 46 breast cancer tumor associated antigens (TAAs) including HER-2, g oz 30013 296 Shock pretein go6 homolog praten 24 L e praszs_omas)
. . . ase < istone eptide ore component of nucleosome octamer istoneH4peptide
revealed a broadening of the anti-HER-2 humoral response as well as epitope 13 11086 47 Peak 18509 57456 o mant a0 f s
spreading to other TAAs. Base <106 ot o promeparsoone poreiting s ?: Y e s oirty
1 1oe7 N 100200 o e Nacrophase migration mhbftoy ot i
. e . . ] Base <100 1733 ML-1Ap (BIRC7) Melanoma inhibitor of apoptosis protein 13 6 ML_Q96CA5_0113(8)
 In general, variability in detectable responses was evident across the patients. 15 11-093 55 Peak 1950 7305 NYBR1* Ankyrin repeat domain-containing protein 30A 141 12 NYBRI_QIBKX3_1329(14)
] . LTFU NY-ESO-1 Cancer/testis antigen 1 5 5 NY_P78358_0069(12)
« Strong responses to 15 TAA proteins were detected in at least 12 out of the 30 = - Progranuin Sranutin, Peragranin ‘! 2 L T s
tested patients. In addition, 42 out of the 7590 total evaluated peptides were Sera from prior to, during and long-term follow-up (LTFU) treatment time-points were utilized for o s Transcription acto s oo Sowpmeomey
identified as being immunodominant. HER-2 and MVA |gG antibody titer determination by ELISA. The values represented are the peak TERT (1540 peptide) TZlopmerase reverse transcriptase 144 14 TERT(1540peptide)_014746_0165(15)
. tlters VaCCIne_Induced responses are |nd|Cated |n red . VaCC|ne'|nduced ant|'H ER_2 anthOdIeS TRAIL Receptor-2 (DR5) Tumor necrosis fat‘:tor receptor superfamily member 10B 12 7 TRAILReceptor_014763_0237(9)
AS expected, the highest frequency responses were to breast cancer were detected in 13 out of 15 patients tested. One subject (10-099) had pre-existing HER-2 || ~ = e B B
associated antigens. specific titers and did not induce titer above the pre-existing value. The second subject (10-179) Use of RepliTope™ technology to identify epitope spreading to TAAs in MVA-BN®-HER2 (BR-
neither had a pre-existing titer to HER-2, nor induced a titer. Vaccine-induced anti-MVA antibodies 001/BR-002) treated metastatic patient sera. The data are organized by the total number of
were induced or boosted in all 15 patients. Eight of these subjects had pre-existing anti-MVA 1gG proteins and individual immunodominant peptides to which patients had a response. Proteins with
titers. Pre-existing titers did not impede the induction of transgene specific responses. responses by multiple patients (>12) are highlighted in yellow.
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