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Abstract

GnRH receptor and CA215 widely expressed on many cancer surfaces can be
suitably targeted, respectively by GHR106 and RP215 monoclonal antibodies
for potential therapeutic applications of many human cancers. GHR106 was
generated specifically against human GnRH receptor expressed mainly on an-
terior pituitary and most of cancer cells in humans. RP215 was shown to react
with a carbohydrate associated epitope located in the variable regions of can-
cer cell-expressed immunoglobulin heavy chains designated, in general as
CA215. Both antibodies at 1 - 10 ug/ml concentrations were shown to induce
apoptosis of many human cancer cells in culture and cause dose-dependent
reductions of several different implanted tumors in nude mouse experiments.
By using ScFv fragments of either antibody in CAR (chimeric antigen recep-
tor)-T cell constructs, cytotoxic cell killings and cytokine releases were ob-
served upon incubations with targeted cancer cells in culture. Since pan cancer
biomarkers are targeted, our effort has been focused more on the therapeutic
applications in breast cancer (BCa), including hormone-positive and triple
negative breast cancer (TNBC), which are among the most frequently occur-
ring in women worldwide with high mortality rates. Although with less occur-
ring incidence (10% - 20% of BCa), TNBCa with lack of receptor expressions
of E2, progesterone and Her-2 has less effective treatment options and carries
the worst prognosis due to high degree of metastasis. Therefore, TNBC treat-
ments may become our primary concern. During our previous studies, we
have been able to demonstrate high expressions of GnRH receptor among BCa
tissue sections as well as TNBC cell lines. Apoptosis was consistently induced
with all TNBC cells upon incubation with any of these two target-specific an-
tibodies. Data of these preclinical studies were summarized to highlight the
potential target-specific therapy with GHR106 and/or RP215 for the benefit of
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patients with different types of breast cancers as well as other medically unmet
human cancer.
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1. Introduction

During the last two decades, two monoclonal antibodies, GHR106 and RP215
were generated and identified, respectively to react with distinct pan cancer bi-
omarkers widely expressed on the surface of almost all cancer cells [1]-[3].
GHR106 was raised against extracellular domain peptide of human GnRH recep-
tor [4], whereas RP215 was raised against OC3-VGH ovarian cancer cell extract.
RP215 was found to react with a carbohydrate-associated epitope located mainly
in the cancer cell-expressed heavy chain immunoglobulins (IgG’s) designated in
general as CA215, but not in normal IgG’s [2]. Our binding/specificity studies
revealed that GHR106 is highly specific to cancerous cells or tissues and rarely in
normal tissues except in the anterior pituitary and minor reproduction-related
tissues. Both GHR106 and RP215 at low concentrations were shown to induce
apoptosis to culturing cancer cells of any tissue origins [2]-[5]. When constructed
in CAR (chimeric antigen receptor)-T cells through the use of ScFv fragments of
either antibody, cytotoxic killings and cytokine release were observed upon incu-
bations with targeted cancer cells [6] [7]. Therefore, we believe that any of these
two antibodies can be further developed for potential treatments of human cancer
including those of the breast (BCa) (hormone-positive BCa and hormone-nega-
tive BCa or TNBCa) [8] [9].

Breast Cancer (BCa) is one of the highest incidence and mortality rates among
women (33% and 15%, respectively) worldwide [10]-[12]. 10% - 20% of BCa cases
are grouped into TNBCa due to the absence of receptor expressions in E2, pro-
gesterone and Her-2. The options for the effective treatments of TNBCa of high
mottality rates are limited [10]-[12]. GnRH analogs of small molecular size have
been proposed for treatments of TNBC [7]-[9]. However, limited data and pro-
gress are available in terms of expression studies of GnRH receptor as well as its
implications in proliferation and metastasis of TNBC [12] [13].

Since GnRH receptor and CA215 are known to be important pan cancer bi-
omarkers for proliferation and survival of most cancer cells, either antibody might
be useful in targeting different types of BCa for immunotherapy. Therefore, com-
parative preclinical studies are summarized to assess if either antibody in good
formulations is suitable for potential therapeutic treatments of medically unmet

TNBCa as well as those of hormone-positive BCa [7] [9].
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2. Roles of GnRH Receptor and CA215 as Pan Cancer
Biomarkers

2.1. Widespread Expressions of GnRH Receptor and CA215 in
Human Cancer Cells Including TNBCa and Hormone-Positive
BCa

GHR106 and RP215 antibodies were used as the probes to study specific bind-
ing/affinity of human cancer cells derived from different tissue origins [13]. Three
different methods were adopted for comparative binding studies, including: 1) Im-
munohistochemical staining (IHC), 2) Western blot assay, and 3) RT-PCR [1]-[4].
From previous studies with different cancerous tissue sections, it was established
that the percentages of positive bindings of GnRH receptor to GHR106 were ranked
as follows: Breast (52%), Prostate (86% - 100%), Endometrium (77% -100%), Ovary
(70% - 80%), Renal or Kidney (80%), and Pancrease (57% - 100%), Results of these
comprehensive and comparative studies between the binding studies and RT/PCR
are consistent with mRNA expressions of GnRH receptor of the cancer cells [7]
[8]. ITHC studies were performed with RP215 antibody probe, the percentages of
positive staining to cancerous tissue sections are given as follows: Ovary (64%),
Cervix (84%), Endometrium (78%), Stomach (50%), Colon (44%), Esophegus
(76%), Lung (31%), Breast (32%), Liver (5%) and Prostate (9%) [2]-[4].

In this review, two established humanized monoclonal antibodies, GHR106 and
RP2215 were selected for cancer therapeutic applications, mainly based on their
nature of targeting surface pan cancer biomarkers. Both TNBCa and hormone-
positive BCa could be treated with similar level of clinical efficacy. This conclusion
was based on the results of our comparative binding studies with numerous can-
cerous tissue sections and the relative ability of these two antibodies to induce
apoptosis to different types of BCa cell lines. For GHR106, it was revealed that
hormone-positive BCa and TNBCa were positively stained at 50% - 60% and 74%
with GnRH receptor, respectively. This observation may suggest that hormone
expressions in BCa are not closely related to their respective hormone expressions.
Therefore, we propose that the majority of BCa (=80%) cases which are hormone-
positive, can also be targeted effectively by GHR106, similar to that of TNBCa. A
similar situation was also applied to the RP215 targeting of all BCa (Table 1 and
Table 2).

Table 1. TUNEL apoptosis assay to demonstrate induced apoptosis of cancer cells upon
incubation with GHR106 antibody in cell culture.

. Antibody . . A/N Ratio**
Cancer cell lines . Incubation Time
Concentration (Induced/Spontaneous
(ATCD) (hours) .
(ug/ml) Apoptosis)

Antide (positive control)* 0.1 48 3.9

1. MDA-MB-435 10 24 4.4

20 24 7.5

10 48 2.8
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Continued
10 48 4.4
2. PC-3 (Prostate)* 10 48 4.4
3. T-47D (Breast-H+)*** 10 24 4.5
20 48 6
4. A549 (Lung) 10 24 3.1
10 48 2.7
5. OC-3-VGH (Ovary) 10 24 3.6
10 48 4.3

*Decapeptide GnRH antagonist, Antide was used as the positive control; **A/N Ratios are
statistically significant at P < 0.01; **Hormone-positive (H+) breast cancer cell line.

Table 2. TUNNEL apoptosis assay to demonstrate induced apoptosis upon incubation with
RP215 antibody in cell culture.

. Antibody Incubation A/N Ratio**
Cancer cell line . .
(ATCO) Concentration Time (Induced/Spontaneous
(ng/ml) (hours) Apoptosis)
1. MDA-MD-435 10 24 6.1
(Breast, TNBCa) 20 48 5.4
2. PC-3 (Prostate) 10 24 2.7
3. T-47D (Breast-H+)* 10 24 3.8
4. A549 (Lung) 10 24 4
5. C33A (cervix) 10 24 2.9
6. OC-3-VGH (Ovary) 10 24 2.8
1 48 7.5

*Hormone-positive breast cancer cell line; **All A/N Ratios are statistically significant at P
<0.01.

As many as 30 established human cancer cell lines from ATCC were cultured
and employed for similar binding staining or expression studies with either
GHRI106 or RP215 as the binding probe. Generally speaking, either GHR106 or
RP215 revealed positive staining, binding or expressions to almost all the tested
cell lines (295%). These include those of Breast (including TNBCa), Ovary. Cer-
vix, Colon, Glioblastoma, Hepatoma, Lung, Lymphoma, melanoma, Neuroblas-
toma, placenta and Prostate [5]. Consistent with those of IHC studies of cancerous
tissue sections, it can be concluded, in general that GnRH receptor and CA215
can be targeted specifically by the corresponding antibody for potential therapeu-
tic treatments of human cancer.

In the case of BCa, the positive staining rates are in the range of 52% and 32%,
respectively with GHR106 and RP215 probe [2] [3]. However, all BCa cell lines
were positively stained with either antibody probe including those of TNBCa cell
lines (MDA-MB-231, MDA-MB-435 and MDA-MB-468), none of which express
receptors for E2, progesterone and Her-2. Earlier studies also indicated high ex-
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pression rates of 74% for GnRH receptor among TNBCa tissues or cell lines,
which can be a good target for GHR106 in therapeutic treatments [8] [9]. IHC
studies of a TNBCa cell (MDA-MB-435) with either antibody probe are presented

in Figure 1 as example, together with other human cancer.

RP215

GHR-106 NMIgG

A549
(Lung)

C33A
(Cervix)

PC-3
(Prostate)

Hep2G
(Liver)

OVCAR-3
(Ovary)

MDA-MB-435
(Breast)

Figure 1. Comparative immunohistochemical staining of six different cancer cell
lines using RP215, GHR106 and normal mouse IgG (NMIgG) as the respective
binding probes (from left to right). The cancer cell lines from top to bottom are
A549 (lung), C33A (cervix), PC-3 (prostate), HeP2G (liver), OVCAR-3 (ovary)
and MDA-MB-435 (breast-TNBCa), respectively (Magnification, x100).

In conclusion, both RP215 and GHR106 can target hormone-positive BCa and
TNBCa with little difference in terms of the sensitivity and degrees of positive stain-

ing.

2.2. Induced Apoptosis of Cancer Cells upon Interactions with
GHR106 or RP215 Antibodies

Through years of preclinical studies, it has been established that apoptosis of cul-
turing cancer cells of many tissue origins was observed upon 24 - 48 hours of co-
incubation with either GHR106 or RP215 [1] [3]. Typical examples with a TNBCa
cell line, MDA-MB-435 as well as others including those of prostate, lung, cervix
and ovary are presented in Table 1 and Table 2. Both cancer cell lines of TNBCa
and hormone-positive BCa origins (MDA-MB-435 and T-47D, respectively) were
also compared. They were found to have no significant differences in degrees of
induced apposes by GHR106 (Table 1) or by RP215 (Table 2), respectively under
the same experimental conditions. Following incubations with 1 - 10 pg/ml of
GHR106 or RP215, the degrees of induced apoptosis were determined and as-
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sessed by TUNEL assay [3], A/N Ratios [percent of positive/spontaneous (nega-
tive)] ratio were included in the same table to facilitate comparisons. GHR106
either in murine or humanized isoforms gave the same degrees of induced cellular
apoptosis under the same experimental conditions [3] [14] (Table 1). Antide, a
decapeptide GnRH antagonist was used as the positive control and was found to
be comparable to GHR106 or RP215 as GnRH antagonist. Similar results were
obtained for the effect of RP215 on the apoptosis of TNBCa, hormone-positive
BCa and many other cancer cell lines (Table 2). The apoptosis data were graph-
ically presented in Figure 2(A) for comparisons of several cancer cell lines includ-
ing those of ovary, lung and peptide antagonist, Antide. Antibody-dose dependent
apoptosis and GHR106 in different antibody isoforms are also presented in Figure
2(B) for comparisons. Based on the results of these studies, it can be concluded
that both antibodies are suitable in clinical treatments of patients with TNBCa or

BCa, as well as several others which are medically unmet [12].

3. “Proof of Concept” Nude Mouse Experiments to
Demonstrate Anti-Cancer Efficacy of GHR106 and RP215
Monoclonal Antibodies

Antitumor Activities of GHR106 and RP215 tn several different human cancer
cells were demonstrated with typical nude mouse experiments [5] [14], including
that of ovary (OC-3-VGH), cervix (C33A), lung (SK-MES-1), and liver (Hep-2G).
Results of these four nude mouse experiments to reveal dose-dependent reduc-
tions of implanted tumors upon injections of either RP215 or GHR106 monoclo-

nal antibody were summarized in Table 3 for comparisons.

60 - -
50 - 60 -
S Lo |
S 40 2
g 8 40
g% :
& &30
327 T2
& 3
B0 £10-
0 - 0
mGHRI06 | Antide | mGHRIO6 | mGHRI06 2ng/mL | dpgimL | 10pg/mL | 10pgimL | 0.1pgmL
PC-3 A549  |MDA-MB-435 mGHR106 hGHR106| Antide
(A) (B)

Figure 2. Effects of GHR106 and Antide (decapeptide GnRH analog) on induced apoptosis to OC-3-VGH ovarian
cancer cells by TUNEL assay after 48 hours incubation. In (A), data are presented in histograms listed as follows: (u) in
the x-axis indicates percent induced apoptosis upon 48 hours incubation of 10 ug/ml GHR106 or Antide (0.1 ug/ml)
with culturing PC-3 (prostate), A549 (lung) or MDA-MB-435 (breast, TNBCa) cancer cells. ((J) represents the negative
control with 10 ug/ml of normal mouse IgG for the corresponding sets of experiments. (B): Dose-dependent induced
apoptosis by GHR106 of murine origin and humanized form of GHR106 (2, 4 and 10 ug/ml). Decapeptide GnRH

antagonist, Antide was used as the comparative positive control (All data in Figure 2(A) and Figure 2(B) are statistically
significant at P < 0.01).
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Table 3. Summarized results of nude mouse experiments to demonstrate the anti-cancer
efficacy of RP215 or GHR106 Mab.

cell line Mab used Tumor volume (mm®)
model® (treatment mean * SD (n)
(tissue) scheme)
NC PC AH* AL*
OC-3-VGH 160.8 £20.1 92.3+8.3
RP215 85.5+1.9(4) 113.7+29.4 (4)
(ovary)* (4) (4)
one dose 10 mg/kg 2 mg/kg
(Day 0)
SK-MES-1 500.9 £66.0 99.3 +28.1
RP215 218.8 +24.0 (5) 276.8+£27.9 (5)
(lung)* (5) (5)
0.75 0.14
two doses
mg/mouse/dose mg/mouse/dose
(4th and 5th
week)
C33A
, RP215 295+105(4) 75+13(4) 86+34(5) 283105 (5)
(cervix)4
two doses 10 mg/kg/dose 2 mg/kg/dose
(Days 2 & 15)
Hep2G GHRl0g  1000*192 7632229 o017 (5) 1350 + 260 (5)
(liver)d (5) (4) - -
two doses 10 mg/kg/dose 2 mg/kg/dose
(Day 1 & 15)

1.0C-3-VGH, NCvs. AH (P < 0.05), NC vs AL (NS); 2. SK-MES-1, NC vs. AH (P < 0.001),
NCyvs. AL (P < 0.001); 3. C33A,NCvs. AH (P < 0.01), NC vs. AL (NS); and 4. Hep2G, NC
vs. AH (P < 0.05), NCvs. AL (NS); AH vs. AL (P < 0.05). a. Protocols for OC-3-VGH, C33A
and Hep2G models with RP215 Mab are described in the text. NC: Negative Control, PC:
Positive Control, AH: Antibody High Dose (10 mg/kg), AL: Antibody Low Dose (2 mg/kg).
b. Tumor volumes were determined on Day 15 following initial tumor implant and drug/an-
tibody injections. 8 (n) is the number of mice in each treatment group. c. Tumor volumes
were determined on the 6th week after tumor implant following treatment protocol out-
lined in the text for SK-MES-1 model. AH: Antibody High Dose (0.75 mg/mouse/dose),
AL: Antibody Low Dose (0.14 mg/mouse/dose). d. Tumor volumes were determined on
Day 22 following initial tumor implant and two antibody treatments on Days 1 and 15 with
GHRI106 Mab. *Statistical analysis of Tumor volumes measured in mice (NS: Non-signifi-
cant).

The established hepatoma cell line, Hep-2G (ATCC-HB8065) was used as a tu-
mor model to study the effects of injected GHR106 on tumor growth in nude mice
according to the established protocols. Briefly, on Day 0, each mouse was inocu-
lated with cultured Hep-2G cells of 1 mmE3 size, when viewing under a dissection
microscope. The antibody drug treatments were given to mice by intraperitoneal
injection on the same day within 2 hr as well as on Day 15. The mice in the nega-

tive control group were injected with no antibody, whereas those in the positive
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control group were injected with 60 mg/Kg of cyclophosponamide on Day 0. The
mice in the high-dose antibody group (AH) were injected with 10 mg/Kg of
GHR106, whereas in the antibody low-dose group, were injected with 2 mg/Kg of
the same antibody (AL). The tumor volume and body weight of each mouse were
recorded on Day 4, 8, 12 and 16. Data obtained on day 16 are presented in Table
3 for comparisons with others.

RP215 was also employed in three separate nude mouse experiments including
those of OC-3-VGH ovarian cancer, SK-MES-1 lung cancer and C33A cervical
cancer with similar protocols. Results of these three studies were also presented in
Table 3 for comparisons. Based on the results of these four nude mouse experi-
ments, it can be concluded that both GHR106 and RP215 are effective in targeting
many different human cancers, as long as GnRH receptor and/or CA215 (cancer-
ous immunoglobulins) are highly expressed on the surface of these cancer cells.
Therefore, we believe that TNBCa should be considered to be one of the preferred
choices for being targeted by either of these specific cancer cell targeting antibod-
ies [14].

4. Two Distinct Roles and Mechanisms of GnRH Receptor

Through decades of studies, it has been well established that GHR106 can serve as
long-acting GnRH antagonist and react with pituitary GnRH receptor to cause
reversible suppressions of reproductive hormones including estadiol, progester-
one, testosterone and gonadotropins. This was clearly demonstrated by “Proof of
Concept” experiments in rabbits. Therefore, we believe that the pharmacological
action of GHR106 may be beneficial to therapeutic treatments of hormone-posi-
tive BCa which may consist of more than 80% of all BCa cases. On the other hand,
GnRH receptor widely expressed on the cancer cell surface is subject to auto-
crine/paracrine regulations in the presence of GnRH and its analog such as
GHR106. This will result in the inhibition of growth/proliferation of all cancer
cells including all cases of BCa. In view of dual functional roles, GHR106 may be
used to treat these two different types of BCa with similar effectiveness during
therapeutic cancer treatments. This was demonstrated from the experiments of
inducing apoptosis upon comparative incubations with TNBCa or with hormone-
positive BCa cell lines in vitro. No practical differences were observed between
these two types BCa cell lines (MDA-MB-435 vs. T-47-D) (Table 1 and Table 2),
as shown by induced apoptosis assays.

In GnRH receptor therapy of human cancer using GHR106 as GnRH antago-
nist, the anterior pituitary receptor may be damaged following the exposure of
GHRI106 therapeutic antibody. However, destructions of gonadotroph cells may
even be beneficial to those suffering from hormone-dependent conditions or
hormone replacement therapy, following successful therapy of BCa. The assisted
reproductive technology ART may be a good option for restoring the fertility

conditions to those women recovered from targeted GnRH receptor cancer ther-

apy.
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5. Cancer Immunotherapy by Using CAR-T Cell Constructs of
GHR106 and RP215 for Potential Treatments of TNBCa as
Well as Hormone-Positive BCa

The newly evolving CAR-T (Chimeric antigen receptor-transfected -T cells) tech-
nology has been a popular choice for therapeutic treatments of different human
cancer of blood origins [6] [7]. Briefly, humanized isoform of GHR106 is pack-
aged as ScFv fragment in the rentil viral vector for constructions of chimeric an-
tigen receptors (CAR), Following transfection of patients’ own T cells with ScFv-
GHR106 CAR constructs, CAR-T cell cancer immunotherapy can be performed.
These CAR-transfected T cells can be infused to cancer patients to induce cyto-
toxic killing of cancer cells together with cytoklne releases to achieve objectives of
cancer immunotherapy. This was demonstrated in model experiments by using
C33A cervical cancer cell line [6] [7].

Similarly, when ScFv fragment of hRP215 was employed in a CAR-T cell con-
struct, cytotoxic killing and cytokine release were also observed upon incubations
with tumor cells such as C33A cervical cancer cells [6] [7]. Judging from these two
model studies, we believe that TNBCa and other hormone-positive BCa with high
binding activities to either antibody, can be effectively treated with similar CAR-

T cells-based cancer immunotherapy [6] [7].

6. General Conclusion and Priority of Drug Development

Two monoclonal antibodies, GHR106 and RP215 were introduced to target pan
cancer biomarkers, GnRH receptor and CA215 (cancerous immunoglobulins)
which are broadly expressed on cancer cell surface [1]. These two antibodies were
humanized and extensively characterized with respect to their binding specificity,
affinity and induced apoptosis to a variety of human cancer of differently tissue
origins including BCa of different types. Finally, “proof of concept” nude mouse
experiments with any one of four implanted tumors (cell lines from ovarian cer-
vical, liver and lung cancer) were performed to reveal antibody-dose dependent
reductions in the volume of implanted tumors [5]. These studies strongly sug-
gested that the corresponding cancer biomarkers are essential for survival of many
types of cancer cells [15]-[17].

It has also been previously established that GHR106 act as antibody-based
GnRH antagonist in the GnRH/GnRH receptor-related autocrine/paracrine reg-
ulatory system among almost all cancer cells. This result is similar to the actions
by GnRH analogs of small molecules [12]. Similarly, RP215 can be used to target
cancerous immunoglobulins (CA215) expressed by almost all cancer cells which
were also shown to be essential for their proliferations or survival under our nor-
mal human serum environment [15]. In principle, these two monoclonal antibod-
ies might be suitable in targeting many different human cancer, as long as these
markers are highly expressed in a particular cancer of being targeted [1].

Among different human cancer, Breast cancer (BCa) is known to be one of the

highest incidence of occurrence (33%). TNBCa is also associated with the highest
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mortality rates among women worldwide. Among all cases of BCa, 10% - 20%
were classified as TNBCa due to lack of receptor expressions in E2, progesterone
and Her-2 [12] [13]. However, the options for effective treatments of TNBCa are
relatively limited and medically unmet. A five-year survival of TNBCa is 8% - 16%
lower than that of other types of BCa. According to the global forecast of market
analysis, the CAGR from 2023 to 2032 is 9.9% for BCa ($28.8B USD to $73.68B
USD), whereas that of TNBCa is 12.2% ($11B USD to $20B USD). Therefore, we
believe that these two antibodies in treating TNBCa should stimulate us in pro-
moting applications of cancer targeting/cancer immunotherapy [12] [13].

Based on our previous preclinical studies, GHR106 and RP215 revealed little
differences in terms of binding specificity or induced apoptosis on the two types
of BCa. Further studies during the last two decades also revealed that in TNBCa,
mRNA expressions of GnRH receptor are significantly higher than other types of
BCa (expression rate of 74% vs. 50% - 64%) [8] [9]. Therefore, by utilizing GnRH
receptor/GnRH related autocrine/paracrine system among different cancer, we
believe that GnRH receptor can be a promising pharmaceutical target by GHR106
in case of TNBCa and hormone-positive BCa for their potential therapeutic ap-
plications [10] [12].

Strategy and Priority of Drug Development

GHR106 and RP215 were finally selected as suitable candidates for further devel-
opment as anticancer drugs for many types of human cancer. Due to the limited
resources, the priority of this drug development project should be focused on the
medically unmet situations. Among the two antibody candidates, GHR106 should
be considered in a much higher priority than RP215 for FDA-IND enabling dur-
ing initial applications. There are unique advantages of GHR106-based drugs over
the RP215 case. Based on our preclinical studies, it was clearly concluded that
GHRI106 is a first in class long-acting antibody-based GnRH antagonist, similar
to those of small molecular analogs.

Furthermore, GnRH receptor was widely expressed as a pan cancer biomarker
on the surface of almost all cancer cells in humans for growth regulations through
autocrine/paracrine regulations systems. Anti-proliferative and anti-metastatic
actions of GnRH or GHR106 antagonist to cancer cell were universally observed
and investigated previously. It can be concluded that GnRH receptor on the can-
cer cell surface can uniquely be targeted by GHR106 in cancer therapy. Following
the preclinical studies, our FDA IND enabling effort should be focused on clinical
treatments of Breast cancer (BCa), especially the medically unmet triple negative
breast cancer (TNBCa). As mentioned, BCa was considered to be one of the high-
est incidence and mortality worldwide. Therefore, our initial applications will be
aimed to achieve FDA IND enabling of GHR106 for effective clinical treatments
of TNBCa. Similar treatment protocols will concurrently be used to treat hor-
mone-positive BCa, during different stages of clinical trials for BCa.

Therefore, based on the available preclinical data, it is logical to place our pri-
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ority on the therapeutic applications of these two antibodies in targeted therapy

and immunotherapy. These two well characterized antibodies can be applied sin-

gly or in combinations as bispecific formats. Either one can also be adopted in

CAR-T or CAR-NK constructs to carry out locally enhanced cancer therapy [6]

[7] (Figure 3). Finally the various formulations of ADC (Antibody drug conju-

gates) [12] [13], for therapeutic treatment applications in TNBCa are in progress.
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Figure 3. (A) In vitro Cytotoxicity of GHR106-CAR-T C33A cancer cells (T) were co-cultured with GHR106-CAR-T
cells (E) or with control virus transduced T cells at three different E/T (Effect/Target) ratios for 6 hours. The percentage
of tumor cells lysis was measured by lactate dehydrogenase (LDH) levels. In the E/T ratio of 5:1 and 10:1, GHR106-
CAR-T could significantly increase the cell lysis, indicating that GHR106-CAR-T had the ability to kill tumor cells. (B)
In vitro Cytotoxicity of RP215-CAR-T C33A cancer cells (T) were co-cultured with RP215-CAR-T cells (E) or with
control virus transduced T cells at three different E/T (Effect/Target) ratios for 6 hours. The percentage of tumor cells
lysis was measured by lactate dehydrogenase (LDH) levels. In the E/T ratio of 5:1 and 10:1, RP215-CAR-T could
significantly increase the cell lysis, indicating that RP215-CAR-T had the ability to kill tumor cells.
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