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Abstract

Background Zilovertamab is a humanized monoclonal antibody targeting ROR1, an onco-embryonic antigen
expressed by malignant cells of a variety of solid tumors, including breast cancer. A prior phase 1 study showed

that zilovertamab was well tolerated and effective in inhibiting ROR1-signaling, which leads to activation of ERK1/2,
NF-kB, and NRF2 target genes. This phase 1b study evaluated the safety and tolerability of zilovertamab with paclitaxel
in patients with advanced breast cancer.

Patients and methods Eligible patients had locally advanced, unresectable, or metastatic HER2™ breast cancer
with Eastern Cooperative Group performance status of 0-2 and without prior taxane therapy in the advanced set-
ting. Study treatment included 600 mg of zilovertamab administered intravenously (IV) on Days 1 and 15 of Cycle 1
and then Day 1 of each 28-day cycle along with paclitaxel weekly at 80 mg/m? V.

Results Study patients had received a median of 4 prior therapies (endocrine therapy + chemotherapy) for locally
advanced, unresectable, or metastatic disease. No patient discontinued therapy due to toxicity ascribed to zilover-
tamab. Adverse events were consistent with the known safety profile of paclitaxel. Of 16 patients, 6 (38%) had a partial
response, and 6/16 (38%) patients had stable disease as best tumor response.

Conclusion The combination of zilovertamab and paclitaxel was safe and well tolerated in heavily pre-treated
advanced breast cancer patients. Further evaluation of ROR1 targeting in breast cancer patients with zilovertamab

is warranted.

Trial Registration: NCT02776917. Registered on ClinicalTrials.gov on 05/17/2016.
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Background

RORI1 (receptor tyrosine kinase-like orphan receptor 1) is
a highly conserved onco-embryonic surface protein that
is expressed on the neoplastic cells of many malignan-
cies, including breast cancer [1-5]. Because ROR1 is not
expressed on most normal postnatal tissues, it is a poten-
tial target for anti-cancer therapy [5-7]. Expression of
RORT1 on breast cancer cells enhances activation of cyclic
adenosine monophosphate (cAMP), phosphatidylin-
ositol-3-kinase (PI3K)/protein kinase B family (AKT),
and non-canonical wingless-type integration site family
(Wnt) signaling pathways and has been associated with
more aggressive disease and an enhanced metastatic tra-
jectory [8-10]. High RORI1 protein expression by immu-
nohistochemical staining was reported in 40% of breast
tumor specimens including 55% of lobular carcinomas
and 29% of ductal carcinomas [2]. Other studies found
variable results with different anti-ROR1 antibodies [1,
8]. One study found high RORI staining in 56% of triple-
negative breast cancer samples and low ROR1 staining
in 12% of ER*PR™ samples and no staining in 12 HER2*
samples [1]. Expression of RORI transcripts generally
correlates with the expression of ROR1 protein [11]. High
RORI gene expression in the I-SPY2 transcriptomic data-
set was associated with worse event-free survival in hor-
mone receptor (HR)"/HER2™ patients with high residual
cancer burden after neoadjuvant treatment [12].

Our group developed zilovertamab (previously UC-961
or cirmtuzumab), which is a fully humanized monoclo-
nal antibody (mAb) with high affinity and specificity for
an extracellular epitope of ROR1 [13]. A phase 1 trial of
zilovertamab in patients with chronic lymphocytic leuke-
mia (CLL) found this mAb was well tolerated and effec-
tive in inhibiting ROR1-signaling and cancer-stemness
gene expression in leukemia cells of treated patients [13].
Preclinical studies in immuneodeficient mice bearing
breast cancer patient-derived xenografts (PDXs) showed
that zilovertamab repressed expression of genes associ-
ated with breast cancer stemness, impaired metastases,
and inhibited re-engraftment in immunodeficient mice.
Additionally, zilovertamab in combination with pacli-
taxel had additive, if not synergistic, anti-tumor activity
in immunodeficient mice engrafted with a breast cancer
PDX [14]. Therefore, this phase 1b clinical trial was con-
ducted to evaluate the safety of zilovertamab in combi-
nation with paclitaxel in patients with locally advanced,
unresectable, or metastatic breast cancer.

Methods

Phase 1b study objectives

This was a single center, open-label, phase 1b study eval-
uating the safety of zilovertamab when used in combina-
tion with paclitaxel for treatment of patients with locally
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advanced, unresectable, or metastatic Her2™ breast
cancer. The study protocol was approved by the Human
Research Protections Program (HRPP) at the University
of California, San Diego (IRB #160178, NCT02776917).
We obtained written informed consent from each patient
prior to study enrollment.

The primary objective was to determine the safety
of zilovertamab and weekly paclitaxel in patients with
advanced breast cancer, evaluating for dose limiting tox-
icities (DLTs) of the combination in the first 28-day cycle.
Secondary objectives were to assess overall safety, phar-
macokinetics, and clinical activity. An exploratory objec-
tive was to compare PET/CT to standard cross-sectional
imaging in a subset of patients.

Patient selection

Patients aged 18 years or older with Eastern Cooperative
Group (ECOGQG) performance status 0-2 and adequate
organ function were eligible if they had biopsy-con-
firmed, locally advanced, unresectable, or metastatic
HERer2 breast cancer with no maximum number of
prior lines of therapy. Patients were required to have
measurable disease according to Response Evaluation
Criteria for Solid Tumors (RECIST) version 1.1 [15].
Patients were excluded if they had prior taxane therapy
in the advanced, unresectable, or metastatic setting or
known resistance to taxane therapy, defined as refractory
to paclitaxel in the neoadjuvant setting and/or developed
metastatic breast cancer within 6 months of neoadju-
vant or adjuvant taxane chemotherapy. Patients were
excluded if they had a concurrent, uncontrolled seri-
ous illness, another primary cancer, or had uncontrolled
brain metastases or leptomeningeal disease. We excluded
patients with preexisting neuropathy of greater than
grade 1.

Treatment plan and assessment

Eligible patients received zilovertamab at a fixed dose of
600 mg IV on Day 1 and Day 15 for the first cycle and
then Day 1 of each subsequent 28-day cycle. Paclitaxel
was given following zilovertamab at a dose of 80 mg/m?
IV weekly. Treatment continued until disease progression
or until patients experienced unacceptable treatment-
related toxicity. If toxicity was deemed to be related to
paclitaxel, patients were allowed to continue single agent
zilovertamab. Toxicity and efficacy assessments were
performed according to Common Terminology Criteria
for Adverse Events (CTCAE) version 4.03 and RECIST
version 1.1, respectively [15, 16]. Response was assessed
every 8 weeks by cross-sectional imaging with computed
tomography (CT) or magnetic resonance imaging (MRI).
18F-fluorodeoxyglucose (18F-FDG) positron emission
tomography/computed tomography (PET/CT) scans
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were obtained on some patients and correlated with
cross-sectional imaging.

ROR1 expression and pharmacokinetics
Available baseline formalin-fixed, paraffin-embedded
breast cancer samples were assessed for ROR1 expression
via immunohistochemical (IHC) staining, as reported
[14]. Optional tissue or malignant fluid was obtained at
baseline, between Cycle 3 Day 1 and Day 15, at the time of
progression from consenting patients, and when malig-
nant pleural or ascitic fluid was drained for palliation.
Peripheral blood samples for pharmacokinetic analy-
sis were obtained on Days 1 and 15 of Cycle 1, prior to
zilovertamab infusion, at 30 min post-completion of
zilovertamab infusion, and then immediately after infu-
sion of paclitaxel. On Days 8 and 22 of Cycle 1, blood was
obtained prior to the infusion of paclitaxel and during all
subsequent cycles, blood was obtained for pharmacoki-
netic analysis only prior to the infusion of zilovertamab.
We determined zilovertamab levels as reported using an
ELISA to determine the plasma concentrations of human
IgG that was able to bind immobilized ROR1 [13].

Statistical analysis

DLTs were defined as clinically significant adverse events
considered by the investigator to be possibly, probably,
or definitely related to zilovertamab or the combination
of zilovertamab with paclitaxel within 28 days of inves-
tigational treatment initiation. DLTs included Grade 4
hematologic toxicity lasting more than 7 days and non-
hematologic toxicity of grade 3 or higher.

Patients were enrolled in cohorts of five, and each
cohort was assessed for DLTs prior to enrollment of the
next cohort. If two or more patients in the first cohort
experienced DLT attributed to zilovertamab at full dose,
then the next cohort would be enrolled at a 50% dose
reduction (300 mg flat dose). If two or more patients in
the second cohort experienced DLT attributed to zilover-
tamab at a 50% dose reduction, then the study would be
stopped. If fewer than two patients in the first cohort
experienced DLT attributed to zilovertamab at full dose,
but two or more in the second cohort experienced DLT
at full dose, then the third cohort would be treated with
50% dose-reduced zilovertamab. For adverse events other
than DLTs attributed to study treatment, dose and sched-
ule changes were specified in the protocol. The protocol
also specified that for Grade >2 rash, allergy, or infusion
reaction, nab-paclitaxel may be substituted at investiga-
tor discretion.

The intent-to-treat population includes all patients who
started at least one dose of zilovertamab. Descriptive
statistics are used to characterize demographics, safety,
toxicities, and anti-tumor activity. Best tumor responses
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are shown in a waterfall plot, and a swimmer plot is used
to show tumor responses for each patient while on study
treatment. Confidence intervals of the median progres-
sion-free survival (PFS) time are estimated based on
Kaplan—Meier estimates, with PFS defined as weeks from
the first day of study treatment to first disease progres-
sion or death. The duration of partial response (PR) was
defined as the time from the first PR assessment to the
time of recurrence, progression, or death.

Results

Patient demographics

We enrolled 16 patients between August 2018 and May
2021 (Table 1). One patient (BROR-01) discontinued
study treatment prior to completion of the 4-week DLT
assessment period due to symptomatic bone metasta-
ses present at entry that required surgical fixation. The
patient was replaced as per protocol to have 15 patients
who completed treatment for 8 weeks. All patients
enrolled were female with age range of 30-72 and median
age of 51.5 years. Race/ethnicity categories included
11/16 (69%) White, 4/16 (25%) self-reported Hispanic,
3/16 (19%) of more than one race, and 2/16 (12%) Asian.
All patients had ECOG performance status of 0 or 1.
Thirteen patients had visceral metastatic disease at
study enrollment, defined as involving soft tissue organs
including the lung, pleura, liver, ovary, peritoneum, non-
regional lymph nodes, and distant soft tissue (e.g., retro-
peritoneal mass). Ten patients had previously received
CDK 4/6 endocrine combination therapy, and 11 patients
had received prior chemotherapy including up to 3 differ-
ent regimens. At study entry, 10/16 (63%) had ER™ and/
or PRT/HER2™ locally advanced or metastatic disease
and 6/16 (38%) had ER"PR™/HER2™ disease.

Safety

All 16 patients were evaluable for safety and tolerability
of the combination of zilovertamab and paclitaxel, and
fifteen patients completed the 28-day DLT assessment.
We observed no DLTs. The most common adverse events
(AEs) attributed to study therapy were fatigue (n=13/16
[81% of subjects]), nausea (n=11/16 [69% of subjects]),
and peripheral sensory neuropathy (2=8/16 [50% of sub-
jects]) (Table 2). The most common reported AE of any
grade attributed to zilovertamab was nausea (n=2/16
[13% of subjects]).

Six patients experienced Grade 3 or 4 treatment-related
adverse events (TRAEs). One patient (BROR-01) had
two episodes of grade 3 neutropenia considered possibly
related to zilovertamab. The remainder of the AEs attrib-
uted to zilovertamab were grade 1 or 2. All other grade
3 or 4 TRAEs were documented as definitely related to
paclitaxel; these included grades 3 or 4 neutrophil count
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Table 1 Patient demographics

Page 4 of 10

BROR# Ageatenroll StageatDX ERatDX PRatDX ERatenroll PRatenroll Time from Disease sitesat  Prior therapies for
DX to 1st met enrollment mets
(months)
01* 54 T3N3MO 99% 3+  40% 3+  99% 3+ 99% 3+ 23 Bone, liver 3-Endo, 3-Chemo
02* 59 T2N2MO Positive  Positive  Negative Negative 152 Bone, chest wall, 1-Endo, 0-Chemo
non-regional
lymph nodes
03 42 T2N1TMO 80% 2+ 10% 2+  Negative Negative 34 Bone, chest wall 3-Endo, 3-Chemo
05 41 T2NOMO Negative Negative Negative Negative 32 Chest wall, lung 1-Endo, 3-Chemo
07* 42 T4NTMO Positive  Positive 5% 1+ 40% 1+ 56 Bone, liver, lung 4-Endo, 3-Chemo
08* 59 TINTMO 50% 2+  50% 2+  25% 2+ 40% 2+ 77 Bone, lung, retrop-  1-Endo, 2-Chemo
eritoneal mass
09 30 T3NTMO 0% 0% Negative Negative 22 Lung 0-Endo, 0-Chemo
11 72 T2NTMO 30% 1+ 30% 14+ 5% 2+ 85% 1+ 27 Chest wall 0-Endo, 0-Chemo
12 54 T2NOMO 6% 0% Negative Negative 17 Lung 0-Endo, 0-Chemo
13% 69 TTNOMO Positive  Positive  95% 3+ 20% 3+ 108 Liver, non-regional  3-Endo, 2-Chemo
lymph nodes
14* 46 TIN2MO 99% 3+  43% 2+ 60% 3+ 5% 1+ 51 Bone, chest wall 2-Endo, 2-Chemo
15% 64 TXNIM1 95% 3+ 50% 2+  99% 3+ 99% 3+ Less than 1 Bone, liver 3-Endo, 1-Chemo
16* 63 T3N2MO 99% 90% 85% 3+ 40% 1+ 72 Peritoneum, 2-Endo, 3-Chemo
pleura
17% 49 TAN3MO 60% 40% 80% 2+ Negative 37 Bone, liver, non- 2-Endo, 2-Chemo
regional lymph
nodes, ovary,
pleura
21 49 TINOMO Negative Negative Negative Negative 29 Chest wall, lung 0-Endo, 0-Chemo
22% 48 T3NTMO 95% 3+  95% 3+  100% <1% 47 Chest wall, Lung 1-Endo, 3-Chemo

If the pathology report stated “Negative” or “Positive” to describe the immunohistochemical expression of ER and PR, this is noted instead of quantified expression

Chemo chemotherapy, DX diagnosis, Endo endocrine therapy, Enrollenroliment, ER estrogen receptor, Mets metastases, PR progesterone receptor

*Indicates prior CDK4/6 inhibitor therapy

Table 2 Most common adverse events (AEs) attributed to study therapy

AE name Number of  Number of % of subjects Grade 1 Grade 2 Grade 3 Grade 4
events subjects
1 Fatigue 14 13 81 13 1 0 0
2 Nausea 12 1 69 1 0 0 0
3 Peripheral sensory neuropathy 8 8 50 6 2 0 0
4 Neutrophil count decrease 7 6 38 0 1 5 1
5 Peripheral motor neuropathy 7 6 38 7 0 0 0
6 Constipation 6 6 38 6 0 0 0
7 Alopecia 6 6 38 5 1 0 0
8 Dyspnea 5 3 19 5 0 0 0
9 Diarrhea 4 4 25 4 0 0 0
10 Flu like symptoms 4 3 19 3 0 1 0

decrease in 4 patients, one patient with grade 3 anemia,
and one patient with grade 3 flu-like symptoms. No dose
adjustments or schedule delays of zilovertamab were
required due to adverse events.

Except for one patient (BROR-01) who discontin-
ued study treatment early due to clinical progression

as explained above, the remaining 15 patients contin-
ued zilovertamab until disease progression. Three of
the 15 patients continued zilovertamab alone after dis-
continuing paclitaxel early due to paclitaxel-induced
rash, peripheral neuropathy, or patient preference; the
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remainder continued combination therapy until disease
progression. No patient received nab-paclitaxel.

Pharmacokinetics

Pharmacokinetic analysis of blood from 6 patients
revealed a median plasma zilovertamab level of 58 pg/
mL prior to the 2nd or 3rd cycle infusions of zilover-
tamab (Fig. 1). The estimated half-life of zilovertamab
was at least 28 days (Fig. 1). Analysis of pleural or ascitic
fluid in 2 patients showed zilovertamab levels of approxi-
mately 30% of those in plasma (Fig. 2A, B). Patient
BROR-2, BROR-8, and BROR-17 had similar plasma lev-
els of zilovertamab. BROR-16 had lower levels of plasma
zilovertamab.

Efficacy

Efficacy evaluation of the 16 patients receiving the com-
bination of zilovertamab and paclitaxel in the intent-to-
treat population revealed 6/16 (38%) patients with partial
response, 6/16 (38%) with stable disease, and 4/16 (25%)
with progressive disease as best response (Fig. 3).

No patient had a complete response. Median PFS was
16.1 weeks (95% CI 11.1-23.3 weeks). Median num-
ber of cycles of treatment received was 4 (range 1-14).
Median number of doses of zilovertamab received was 5
(range 1-15), and median number of doses of paclitaxel
received was 15 (range 2-31). One patient (BROR-02)
had a PR of 48 weeks (Fig. 4), with duration of zilover-
tamab and paclitaxel therapy for 23 weeks, followed by
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zilovertamab alone for 32 weeks (paclitaxel discontinued
due to peripheral neuropathy).

Correlative studies

Eight patients had baseline formalin-fixed, paraffin-
embedded tumor, fresh core biopsy samples, or recovery
of cells from malignant ascites or pleural effusion avail-
able prior to treatment for assessment of ROR1 receptor
protein expression by immunohistochemistry (Fig. 5).
Five of 8 patients were ERT or PRY/HER2™ at study entry,
and 3/8 were ER"PR7/HER2™ at study entry. All eight
baseline samples were found to express some level of
RORI. No correlation was found between baseline ROR1
expression and tumor response or tumor subtype (data
not shown).

Discussion

In this phase 1b study of heavily pre-treated patients with
locally advanced, unresectable, or metastatic HER2™
breast cancer, the combination of zilovertamab and pacli-
taxel was found to be safe, well tolerated, and associated
with partial response in 6/16 (38%) or stable disease in
6/16 (38%) patients. The most common AE attributed
to zilovertamab was nausea. No DLTs, dose reductions,
or discontinuations due to zilovertamab toxicity were
observed. The safety profile of combination therapy
reflected AEs most commonly attributed to paclitaxel.
Strengths of our study include enrollment of heavily
pre-treated patients. Limitations of our study include

1000 3

11111411111 111

-~ (1T 1T 1T 11
Conc. 10 I
(mcg/ml) mi)=== BROR-02
i BROR-08
1 I
I Mean concentration of zilovertamab at 8 weeks in plasma of all
| patients analyzed (n=6) is 58 mcg/ml (range 42-70, median 59 mcg/ml)
0

0 2 4 6 8 1012141618 2022 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56
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Fig. 1 Zilovertamab concentration in plasma of representative patients. Zilovertamab concentration (mcg/mL) is indicated on the y axis, and time
(weeks) is indicated on the x axis. Arrows indicate days of infusion of zilovertamab
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Fig. 2 A Pharmacokinetics in ascites versus plasma in BROR-16. B Pharmacokinetics in pleural fluid versus plasma in BROR-17. Zilovertamab
concentration (mcg/mL) is indicated on the y axis, and time (weeks) is indicated on the x axis. Arrows indicate days of infusion of zilovertamab.
BROR-02 plasma levels are included as representative of the mean concentration of zilovertamab of 58 mcg/ml among 6 patients analyzed

at 8 weeks (see Fig. 1)

the small number of enrolled patients and lack of rand-
omized comparison to standard of care paclitaxel.

Partial response was observed in 6/16 heavily pre-
treated patients (38%), which is comparable to response
to first-line therapy with paclitaxel in recent studies
of patients with metastatic HER2™ breast cancer [17,
18]. In the later-line setting, one study of patients who
had received up to two prior lines of chemotherapy
for metastatic breast cancer demonstrated an overall
response rate of 21.5% with weekly paclitaxel 80 mg/
m?, suggesting that a response rate of 38% with com-
bination therapy of zilovertamab and paclitaxel war-
rants further studies [19]. One patient, BROR-02, had
an exceptional partial response lasting 48 weeks, with
duration of zilovertamab and paclitaxel therapy for
23 weeks, followed by zilovertamab alone for 32 weeks.
(Paclitaxel was discontinued due to paclitaxel-induced

neuropathy.) Prior to enrollment, this patient had
ER*/HER2™ breast cancer treated with curative intent
chemotherapy and endocrine therapy in 2003. She
developed bone metastases in 2016, was treated with a
CDK 4/6 inhibitor and aromatase inhibitor for 2 years,
and then developed a mesenteric lymph node metasta-
sis that stained by IHC as ER"TPRTHER2"™ prior to her
enrollment on this study. Of note, this patient’s cell-
free DNA (cfDNA) testing using the Guardant plat-
form obtained once while on trial-directed therapy
revealed mutations in Cyclin D2 (CCND2) (3% cfDNA),
PIK3CA (0.5% cfDNA), and Tumor Protein 53 (TP53)
(0.4% cfDNA). After progression on zilovertamab, she
received capecitabine for 2.5 years, and she is now
receiving fulvestrant with alpelisib, with disease control
for at least 1.5 years. Unfortunately, the patient had no
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baseline or on-study tumor biopsy for ROR1 immuno-
histochemical assay.

Pharmacokinetic analysis revealed a zilovertamab half-
life of at least 28 days that did not decline with repeated
therapy, indicating that zilovertamab did not induce neu-
tralizing anti-zilovertamab antibodies. We noted that
patients with malignant ascites or pleural effusion had
lower levels of zilovertamab in ascites and pleura fluid
than in plasma, which we speculate may be due to anti-
body pooling in large extravascular compartments that
required repeated drainage.

Exploratory analysis of ROR1 protein expression by
IHC in 8 patients with pre-treatment biopsies or paraf-
fin blocks revealed all tumor specimens expressed some
level of ROR1. We did not observe an apparent correla-
tion between baseline expression level of ROR1 and the
magnitude of anti-tumor response. Study limitations
included the lack of tissue at baseline and on study treat-
ment, precluding assessment of ROR1 protein expres-
sion or gene expression over time. Additional limitations
included lack of correlation of response with baseline

RORL1 level, lack of ROR1 gene expression assayed in
tumor specimens, and lack of consensus of which anti-
bodies are best suited for detection of ROR1 on formalin-
fixed cancer tissue. Analysis of ROR1 protein expression
by immunohistochemistry is limited by the specificity
and availability of mAbs that reliably detect this protein
in fixed-tissue specimens and is the subject of ongoing
research.

Prior studies from our group demonstrated an associa-
tion of ROR1-signaling with stem cell features, epithe-
lial-mesenchymal transition, tumor proliferation, and
metastases in preclinical models [13]. Preclinical and
phase 1 studies of zilovertamab in CLL demonstrated
tolerability and anti-tumor activity with inhibition of
RORI1-signaling, cancer-stemness gene expression, and
expression of genes induced by activation of extracellu-
lar signal-regulated kinase 1/2 (ERK1/2), nuclear factor-
kappa B (NF-kB), and nuclear factor erythroid 2-related
factor 2 (NRF2) [13]. Preclinical breast cancer studies
demonstrated that zilovertamab repressed expression of
genes associated with breast cancer stemness, impaired
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metastasis, and inhibited re-engraftment in immuno-
deficient mice [14]. Additionally, zilovertamab in com-
bination with paclitaxel had at least additive anti-tumor
effects, further justifying this clinical study [14].

Our group has evaluated the pre-treatment tran-
scriptome database of 989 high risk early breast can-
cer patients treated on the I-SPY2 platform with novel
agents and neoadjuvant chemotherapy. Among breast
cancer patients with higher residual disease burden after
neoadjuvant therapy for HR'/HER2™ breast cancer,
patients with high-level expression of RORI had signifi-
cantly worse event-free survival than those with low-level
expression of RORI [12]. These results suggest that fur-
ther studies of high-level expression of RORI are justified
to determine if it may identify patients appropriate for
investigational studies of ROR1-targeted agents.

Zilovertamab is under evaluation in CLL and man-
tle cell lymphoma in combination with ibrutinib
(NCT03088878). Our group has developed a RORI1
antibody conjugated to MMAE that was effective in a
Richter’s syndrome mouse model [20]. This compound,

zilovertamab vedotin (previously VLS-101), was found
to have clinical activity and no unexpected toxicities
in heavily pre-treated patients with lymphoid cancer
[21]. Zilovertamab vedotin is under study in hemato-
logic malignancies (NCT03833180) and in solid tumors
(NCT04504916).

In summary, the combination of zilovertamab and
paclitaxel was safe and well tolerated in heavily pre-
treated advanced breast cancer. Further evaluation of
RORI expression and ROR1 targeting in breast cancer is
warranted.

Conclusions

RORI is an onco-embryonic antigen expressed on neo-
plastic cells of a variety of different cancers, including
breast cancer, but not on most normal postnatal tis-
sues, making it a potential target for anti-cancer therapy.
RORI1-signaling is associated with epithelial-mesen-
chymal transition, tumor proliferation, and metasta-
ses. Inhibition of RORI-signaling enhances the
anti-tumor activity of paclitaxel in preclinical models.
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Fig. 5 Representative baseline RORT immunohistochemistry. Rep

and BROR-04. Left panel: Negative ROR1 staining in non-neoplastic mammary gland (black star) and in tumor area (red star). Top right panel: ROR1
high expressor with 99% of the cells highly positive (3+=5%; 24+=67%; 1+=27%; 0+=1%). Bottom right panel: ROR1 low expressor with 48%
of the cells weakly positive (3+=0%; 2+=0.2%; 1+=48%; 0+ =52%). H&E Hematoxylin and eosin, IHCimmunohistochemistry

Clinical studies have demonstrated that the human-
ized anti-ROR1 mAD zilovertamab is safe and effective
in inhibiting ROR1-signaling in patients with ROR1-
positive leukemia. Sixteen patients with advanced
HER2™ breast cancer enrolled in a phase 1b trial to study
zilovertamab in combination with paclitaxel. Pharma-
cokinetic studies revealed zilovertamab had a plasma
half-life of at least 28 days. Treatment with the combina-
tion of zilovertamab and paclitaxel was well tolerated and
effective in inducing a partial response in 6/16 (38%) or
stable disease in 6/16 (38%) patients. These results justify
further clinical studies targeting ROR1 for treatment of
patients with advanced breast cancer.
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