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ABSTRACT ARTICLE HISTORY
Cluster of differentiation 38 (CD38) is an ecto-enzyme expressed primarily on immune cells that metabo- Received 12 January 2022
lizes nicotinamide adenine dinucleotide (NAD+) to adenosine diphosphate ribose or cyclic ADP-ribose Revised 27 June 2022
and nicotinamide. Other substrates of CD38 include nicotinamide adenine dinucleotide phosphate and Accepted 27 June 2022
nicotinamide mononucleotide, a critical NAD+ precursor in the salvage pathway. NAD+ is an important KEYWORDS
coenzyme involved in several metabolic pathways and is a required cofactor for the function of sirtuins CD38; enzyme inhibition;
(SIRTs) and poly (adenosine diphosphate-ribose) polymerases. Declines in NAD+ levels are associated with antibody; NAD+; NMN
metabolic and inflammatory diseases, aging, and neurodegenerative disorders. To inhibit CD38 enzyme

activity and boost NAD+ levels, we developed TNB-738, an anti-CD38 biparatopic antibody that pairs two

non-competing heavy chain-only antibodies in a bispecific format. By simultaneously binding two distinct

epitopes on CD38, TNB-738 potently inhibited its enzymatic activity, which in turn boosted intracellular

NAD+ levels and SIRT activities. Due to its silenced IgG4 Fc, TNB-738 did not deplete CD38-expressing

cells, in contrast to the clinically available anti-CD38 antibodies, daratumumab, and isatuximab. TNB-738

offers numerous advantages compared to other NAD-boosting therapeutics, including small molecules,

and supplements, due to its long half-life, specificity, safety profile, and activity. Overall, TNB-738

represents a novel treatment with broad therapeutic potential for metabolic and inflammatory diseases

associated with NAD+ deficiencies.

Abbreviations: 7-AAD: 7-aminoactinomycin D; ADCC: antibody dependent cell-mediated cytotoxicity;
ADCP: antibody dependent cell-mediated phagocytosis; ADPR: adenosine diphosphate ribose;
APC: allophycocyanin; cADPR: cyclic ADP-ribose; cDNA: complementary DNA; BSA: bovine serum albumin;
CD38: cluster of differentiation 38; CDC: complement dependent cytotoxicity; CFA: Freund’s complete
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FcyR: Fc gamma receptors; FITC: fluorescein isothiocyanate; HEK: human embryonic kidney; HEPES:
4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid; IgG: immunoglobulin; IFA: incomplete Freund’s adju-
vant; IFNy: Interferon gamma; KB: kinetic buffer; kDa: kilodalton; KEGG: kyoto encyclopedia of genes and
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Introduction

CD38 is a 45 kDa type II transmembrane protein expressed on
immune cells, including macrophages, T cells, B cells, and
natural killer (NK) cells, and is prominently upregulated on
activated immune cells, thus serving as a biomarker for active
infections, inflammatory diseases, autoimmune conditions,
and  inflammation  associated = with  aging, or
“inflammaging”.”® CD38 is an ecto-enzyme that hydrolyzes
nicotinamide adenine dinucleotide (NAD+) to form adenine
diphosphate ribose (ADPR) and nicotinamide (NAM); secon-
darily, it degrades NAD+ via cyclase activity yielding cyclic
adenine dinucleotide (cADPR). Other substrates of CD38
include nicotinamide adenine dinucleotide phosphate (NADP
+) and nicotinamide mononucleotide (NMN), a critical pre-
cursor of NAD+ in the salvage pathway, preventing its uptake
into cells and its conversion to NAD+ intracellularly.* NAD+
plays a crucial role in several metabolic processes that maintain
energy balance, DNA repair, and signaling.” Decreases in NAD
+ are associated with natural aging, and NAD+ boosting is
associated with increased life- and health-spans in animals."
Therefore, TNB-738-mediated inhibition of CD38 represents
a promising approach to treat a plethora of acute and chronic
conditions associated with NAD+ decline.

CD38 inhibitors are typically either small molecules or anti-
bodies. Small-molecule inhibitors of CD38 include NAD-
analogs, flavonoids, and heterocyclic compounds.'' These inhi-
bitors can form either a covalent or non-covalent bond with
E226, a crucial residue in the active site of the enzyme. Recent
advancements in computational biology and the availability of
high-resolution crystal structures of CD38 has led to the design
and synthesis of novel inhibitors, such as carba-NAD, Ara-NAD
analogs, 4-amino-quinoline derivatives, and other NAD
derivatives.">"> Many naturally occurring compounds, e.g., api-
genin, quercetin, leteolindin, kuromanin, luteolin, and rhein,
also inhibit CD38 enzymatic activities.'* Although several hun-
dred small molecules are known to inhibit CD38, small mole-
cules are limited in their inhibitory effect due to high dosage
requirements, toxic byproducts, poor pharmacokinetics (PK),
ability to cross the blood-brain barrier, and off-target binding
to other NAD-dependent enzymes.>''>'¢

Daratumumab (Darzalex, Janssen Pharmaceuticals) and
isatuximab (SARCLISA, Sanofi-Aventis) are potent anti-
CD38 antibodies developed for the depletion of malignant
plasma cells. These antibodies are highly efficacious and
safe in the treatment of multiple myeloma. Only isatuximab
inhibits CD38 NADase activity.'” Isatuximab is used for the
treatment of multiple myeloma by inducing lysis of tumor
cells via antibody-dependent cell-mediated cytotoxicity
(ADCC), complement-mediated cytotoxicity (CDC), anti-
body-dependent cell-mediated phagocytosis (ADCP), and
direct apoptosis.'® Due to the depletion of CD38-
expressing cells, such as plasma cells and activated T cells
(notably by Fc-independent mechanisms such as direct
apoptosis that cannot be abrogated by Fc silencing), isatux-
imab is not suitable for the treatment of chronic
inflammatory diseases associated with imbalanced NAD+
metabolism.

Existing anti-CD38 antibodies bind to diverse epitopes
with variable downstream effects. For instance, the crystal
structures of CD38 bound to isatuximab or daratumumab
demonstrate that these antibodies bind to two distinct epi-
topes on CD38, resulting in distinct functional
characteristics.'” Isatuximab inhibits CD38 enzyme activity
and induces direct apoptosis of CD38 cells in the absence
of Fc cross-linking (F(ab’)2 fragments induce apoptosis).'’
In contrast, daratumumab does not inhibit CD38 enzyme
activity and requires crosslinking via FcyR and FcyRIIb to
induce indirect apoptosis.”® Our lab previously identified
heavy chain only antibodies (UniAbs) that bind to five
different functional epitopes on CD38.”' Each epitope bin
comprised a unique set of functional characteristics, includ-
ing ADCC, CDC, enzyme inhibition, and direct apoptosis.
However, no single epitope enabled inhibition of CD38
enzyme activity greater than 50%. We hypothesized that
synergistic and complete inhibition of CD38 enzyme activ-
ity might be achievable by combining UniAbs that bind to
different epitopes.

TNB-738 is a human anti-CD38 antibody generated as
a combination of two UniAbs, F11A, and F12A, that bind
to two different epitopes on CD38 with high affinity and
synergize to achieve maximum CD38 inhibition. UniAbs
F11A and F12A were discovered using a sequence-based
antibody discovery platform (TeneoSeek) and were paired
into bispecific format to form TNB-738. The biparatopic
binding of TNB-738 to CD38 enabled near complete inhi-
bition of enzyme activity without depletion of CD38-
expressing cells. By preventing the breakdown of NAD+
and NMN by CD38, TNB-738 boosted NAD+ levels in
cells; this boost in NAD+ levels led to increased activities
of NAD-dependent enzymes, including SIRTs and PARPs,
which are involved in protein deacetylation and ADP ribo-
sylation, respectively. The epitope of F11A on CD38 was
determined by X-ray crystallography, while the epitope of
F12A was predicted using the in-silico epitope mapping
tool, MAbTope, and confirmed through binding experi-
ments on mutated CD38 constructs. Overall, TNB-738 has
the potential to treat various diseases associated with NAD
+ deficiency without the potential side effects of small
molecules and cytotoxic antibodies.

Results
Discovery of TNB-738

Anti-CD38 UniAbs were identified using a proprietary next-
generation sequencing (NGS) approach on immunized
UniRats.”” In total, 797 UniAbs were selected for gene assembly,
recombinant expression, and functional screening. High-
throughput ELISA and cell-binding screens identified 155 CD38-
specific binders from 52 unique complementarity-determining
region 3 (CDR3) clonotype families. Binders were further evalu-
ated in a CD38 NADase inhibition assay, which identified only
partial inhibitors of CD38 (Figure 1(a)). No UniAbs inhibited
CD38 hydrolase activity greater than 50%. Subsequently, an all-
by-all enzyme inhibition experiment composed of the partial
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Figure 1. Discovery of TNB-738. a) 373 anti-CD38 binders were screened for inhibition of CD38 enzyme activity. CHO-HuCD38 cells were treated with antibodies for
15 min at RT. Following incubation, eNAD+ substrate was added to each well and fluorescence was immediately analyzed using a microplate reader for 30 min.
A frequency distribution plot of percent inhibition values is shown. b) Dose-response curves of CD38 enzyme inhibition is shown comparing CD38_F11A, CD38_F12A,
CD38_F11A + CD38_F12A, and TNB-738. c) TNB-738 was generated by pairing CD38_F11A and CD38_F12A into bispecific format using knobs-into-holes technology on
a silenced 1gG4 Fc. A germline kappa light chain and CH1 domain were added to CD38_F11A arm of TNB-738 to optimize manufacturability with no loss in its ability to

inhibit CD38.

Table 1. a) TNB-738 DSC measurements. b) TNB-738 stability measured by SEC.
A) TNB-738 DSC Measurements (in °C)

T onset Tm 1 Tm 2 Tm 3
52.8 61.7 715 779
B) TNB-738 Stability Measured by SEC

Time % HMW % Main Species % LMW
1 month 0.7 98.8 0.5
3 months 0.7 98.8 0.5
6 months 0.7 98.8 0.5
9 months 0.6 98.8 0.6
12 months 0.8 98.6 0.6

inhibitors was performed to identify a synergistic pair that, in
combination, strongly inhibits CD38 enzyme activity (data not
shown). UniAbs F11A and F12A emerged as a synergistic combi-
nation that inhibited CD38 activity greater than 85% (Figure 1
(b)). TNB-738 was generated by pairing F11A and F12A on an
IgG4 Fc using knobs-into-holes technology (Figure 1(c)). An
inert, germline kappa light chain and CH1 domain were added
to the F11A arm of TNB-738 to optimize manufacturability with
no loss in its ability to inhibit CD38. The IgG4 Fc of TNB-738 was
further engineered to contain L234A and L235A mutations in
order to fully silence Fc-mediated effector functions.”> The PK of
TNB-738 was evaluated in mice and cynomolgus monkeys
(Supplementary Figure S1). Since TNB-738 does not cross-react
with CD38 in mice or cynomolgus monkey, the observed linear
PK was consistent with nonspecific clearance mechanisms dom-
inating PK, demonstrating stability of TNB-738 in serum.
TNB-738 was formulated into 20 mM histidine, 120 mM gly-
cine, 150 mM sucrose, 0.01% PS80, pH 5.8. Differential scanning
calorimetry (DSC) was used to assess thermal stability (Table 1).

Stability studies are ongoing and TNB-738 has been shown to be
stable in the current formulation as measured by SEC at 5 + 3°C for
all timepoints tested (Table 1). The apparent affinity (avidity) of
TNB-738 to human CD38 extracellular domain (ECD) is about
3.8+ 0.2 to 0.1 £ 0.02 nM, depending on the surface density of the
antigen coated on the sensor. By classical affinity measurement,
where TNB-738 is loaded on the sensor and human CD38 ECD is
flowed, the affinity of TNB-738 to human CD38 is 2.48 nM.

TNB-738 binds to CD38 and inhibits CD38 enzymatic activity

Binding of TNB-738 to CD38" and CD38 cell lines was evaluated
by flow cytometry. On-target binding was assessed on Daudi,
Ramos, and Chinese hamster ovary (CHO) cells stably transfected
to express CD38 (CHO-HuCD38), while off-target binding was
assessed on K562, HL-60, HEK 293F, and CHO cells. TNB-738
bound to Daudi, Ramos, and CHO-HuCD38 cells with ECs,
values of 39.7, 50.3, and 70.2 nM, respectively (Figure 2(a)). No
binding was observed on CD38" cells (Figure 2(b)), demonstrat-
ing target-specificity of TNB-738. Additionally, binding of TNB-
738 was evaluated on human peripheral blood mononuclear cells
(PBMCs), with similar immune cell subsets bound by TNB-738
compared to daratumumab (Supplementary Figure S2).

Next, TNB-738-mediated inhibition of CD38 hydrolase activ-
ity was evaluated in vitro. CD38-expressing Daudi, Ramos, and
CHO-HuCD38 cells were incubated with eNAD+ in the pre-
sence of increasing concentrations of TNB-738. Hydrolysis of
eNAD+, which leads to an increase in fluorescence at wavelength
310 nm, was measured over time using a microplate reader.**
TNB-738 dose-dependently inhibited cell surface CD38
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hydrolase activity with an average maximum percent inhibition
of 87 + 2.3% across the three cell lines tested (Figure 2(c)). TNB-
738 also inhibited recombinant CD38 hydrolase activity with
ICsp and maximum percent inhibition of 6.4 nM and 68%,
respectively (Figure 2(d)). Comparison of cell surface and
recombinant CD38 inhibition with the small-molecule inhibitor,
78¢, is shown in Supplementary Figure S3.

TNB-738-CD38 complexes are not actively internalized by
B cells and do not induce cytokine production by CD38+ T
cells

Capping and internalization are facilitated by the cytoske-
leton, and phosphorylation of several proteins is
required.”> Upon internalization, antibody-receptor com-
plexes are transported to lysosomal compartments where
these complexes are degraded.”® Studies by Fonaro et al.*®
have indicated that capping and internalization of CD38
by antibodies leads to transmembrane signaling and acti-
vation of B and T cells. Upon binding of TNB-738 to
CD38 on cells, the percentage of cells with capping was
assessed by visualizing the TNB-738-CD38 complexes via
immunofluorescence. The data demonstrated that TNB-
738 did not induce capping on cells in contrast to dar-
atumumab, which induced capping on up to 40% of cells
(Figure 2(e)). Representative immunofluorescence images
are shown in Supplementary Figure 4A. Additionally,
internalization was assessed by flow cytometry using pH-
sensitive fluoroprobes; these pH-sensitive fluoroprobes are
non-fluorescent outside of the cell but fluoresce in low pH
environments such as the lysosome. Following incubation
of Daudi cells with TNB-738, daratumumab, or isotype
control coupled to pHrodo iFL (Thermo Fisher), mean
fluorescent intensity (MFI) was measured by flow cytome-

significantly less internalization compared to daratumu-
mab, as evidenced by the substantial reduction in MFIL
(Supplementary Figure 4B). Since TNB-738 neither
induces capping nor is actively internalized by CD38
+ cells, this suggests that TNB-738 does not activate
CD38+ cells, including B and T cells.

To further investigate the effects of TNB-738 on immune
cell activation, PBMCs were incubated with TNB-738 and
activation markers (CD25 and interferon gamma (IFNy))
were assessed by flow cytometry. Treatment of CD38+ cells
did not result in increased expression of CD25 or IFNy,
demonstrating that TNB-738 does not directly activate T cells
(Supplementary Figure S5).

TNB-738-mediated inhibition of CD38 ectoenzyme activity
increases NAD+ levels and SIRT1 activity

To assess whether blocking CD38 enzyme activity using
TNB-738 led to increased cellular NAD+ levels, CD38-
expressing Ramos cells were incubated with TNB-738 for
48 h and intracellular NAD+ concentrations were quanti-
fied. As demonstrated in Figure 3(a), TNB-738-treatment
resulted in a dose-dependent increase in intracellular NAD
+ levels as compared to the isotype control. The down-
stream effects of increased NAD+ was subsequently
assessed by measuring the activity of SIRTs, which are
NAD-dependent deacetylases involved in cellular health
and metabolic regulation. SIRT1 activity was measured
using the SIRT-Glo assay (Promega) following treatment
of Ramos cells with TNB-738 or isotype control for 48 h
(Figure 3(b)). Only in the presence of TNB-738 was an
increase in SIRT1 activity observed. In addition to SIRTI,
increased activity of other NAD-dependent enzymes,
including SIRT3 (Supplementary Figure 6A) and PARP

try to measure internalization. TNB-738 induced (Supplementary Figure 6B), was observed.
a. On-Target Cell Binding b. Off-Target Cell Binding C. Cell Surface CD38
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Figure 2. TNB-738 binds to CD38 and inhibits CD38 enzyme activity. a) On-target cell binding of TNB-738 was assessed by flow cytometry using Daudi, Ramos, and CHO-
HuCD38 cells. b) Off-target cell binding of TNB-738 was assessed by flow cytometry using 293 F, CHO, K562, and HL-60 cells. ¢) TNB-738-mediated CD38 inhibition was
evaluated on Daudi, Ramos, and CHO cells and (d) recombinant CD38 protein. e) Cells were incubated with antibodies at 37°C for 2 hours and the percentage of cells
with capping was determined using confocal microscopy. In total, 100 cells were counted.
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Figure 3. TNB-738-mediated inhibition of CD38 ectoenzyme activity increases NAD+ levels and SIRT1 activity downstream. Ramos cells were treated with a dilution
series of TNB-738 or isotype control in the presence or absence of 50 nM NMN for 24 h at 37°C. Following incubation, a) NAD+ levels were measured using the Cell
Biolabs NAD+ assay kit, and b) SIRT1 activity was measured using the Promega SIRT-Glo kit.

It is hypothesized that CD38 regulates cellular NAD+ by
modulating the availability of NAD+ precursors such as
NMN.?® To test this hypothesis, we evaluated the potentiat-
ing effect of NMN supplementation, in the presence or
absence of TNB-738-mediated CD38 inhibition, on cellular
NAD+ levels and SIRT activity. In all cases, combination of
TNB-738 with NMN supplementation further boosted NAD
+ levels and SIRT activity compared to TNB-738-treatment
alone (Figure 3(a,b)). The increase in NAD+ levels and
SIRT activity was dependent on CD38 inhibition; NMN
treatment alone without TNB-738 had no effect. In the
absence of CD38 inhibition, NMN is likely rapidly
degraded by CD38 thus preventing its uptake and conver-
sion to NAD+ intracellularly. Altogether, the data indicate
that CD38 inhibition is required to effectively boost NAD+
levels in CD38" cells.

TNB-738 does not induce lysis of CD38-expressing cells

Since the desired mechanism of action of TNB-738 is
strictly enzyme inhibition rather than depletion of CD38"
cells, TNB-738 was engineered on a silenced 1gG4 Fc. To
confirm that TNB-738 does not deplete CD38" cells, TNB-
738 was evaluated in CDC, ADCC, and direct apoptosis
assays. CDC is an Fc-mediated effector function in which
proteins of the complement cascade are recruited to opso-
nized cells, leading to formation of the membrane attack
complex and lysis of the cell. Incubation of Daudi and
Ramos cells with TNB-738 and 5% complement serum did
not induce complement-mediated lysis of cells, as measured
using Cell-Titer Glo 2.0, compared to the positive control,
daratumumab (Figure 4(a)). Similarly, incubation of Daudi
and Ramos cells with TNB-738 and NK cells did not result
in ADCC, an Fc-mediated effector function characterized
by NK cell-mediated killing of target cells (Figure 4(b)).
TNB-738 also did not cause direct apoptosis of cells, as
evidenced by the lack of 7-AAD uptake and Annexin
V staining on TNB-738-treated Daudi and Ramos cells
(Figure 4(c)). Cells treated with isatuximab, in contrast,
had much lower viability compared to the untreated con-
trol. Altogether, the data demonstrated that TNB-738-
treatment does not induce lysis of CD38-expressing cells.

TNB-738 binds to two distinct epitopes on CD38

Epitope binning experiments were performed using surface
plasmon resonance (SPR) (BioRad ProteOn). A sandwich for-
mat was used to bin F11A, F12A, isatuximab, and daratumu-
mab. The epitope binning results demonstrated that F11A and
F12A bind to different epitopes on CD38 (Supplementary
Figure 7). F11A and daratumumab compete for binding to
CD38 and recognize overlapping epitopes on CD38.
Similarly, F12A and isatuximab also recognize overlapping
epitopes on CD38 that were distinct from the F11A/daratumu-
mab epitope. Though SPR data suggests that isatuximab and
daratumumab compete for binding, crystallography data
showed that they bind to distinct epitopes on CD38 (PDB:
7DHA, 4CMH). The apparent competition between isatuxi-
mab and daratumumab is caused by the steric collision at the
C terminus of CD38, as predicted by in silico
superimposition.”’

Structure of the CD38-F11A complex

The crystal structure of the CD38-F11A complex was deter-
mined by X-ray crystallography. The CD38-F11A complex
diffracted to a resolution of 1.9 A. Protein Interfaces,
Surfaces, and Assemblies (PISA) program was used to analyze
the interaction between F11A and CD38 (Figure 5). F11A
recognizes 9 residues on CD38 via hydrogen bonds and salt
bridges. The data collection and refinement parameters are
listed in Table 2. Most of the residues that interact with
CD38 are present in the CDRs of F11A except for F11A_Y60
and F11A_K65. Interacting residues on CD38 include
CD38_Q236, CD38_E292, CD38_E239, CD38_P291,
CD38_E299, CD38_Q272, CD38_K276, CD38_N277,
CD38_D252 at the C-terminus. Of the nine residues that
FI11A interacts with on CD38 via hydrogen bonding and salt
bridges, daratumumab shares 7. Daratumumab and F11A bind
to synonymous residues in the B4, B5, p6 strands and the a9
helix at the C-terminus of extracellular CD38.

F12A epitope prediction

The epitope of F12A was predicted using a docking-based in
silico tool called MabTope®® as attempts to generate and dif-
fract crystal complexes for CD38-F12A were unsuccessful. The
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Figure 4. TNB-738 does not induce lysis of CD38-expressing cells. a) Daudi and Ramos cells were incubated with increasing concentrations of TNB-738 or daratumumab
in the presence of 5% rabbit complement serum for 45 min at 37°C. Cell viability was measured using Cell Titer Glo 2.0. b) NK cells were isolated from PBMCs and
incubated with Daudi or Ramos cells and increasing concentrations of TNB-738 or daratumumab for 4 h at 37°C. Tumor killing was evaluated by LDH release. ) Daudi
and Ramos cells were treated with TNB-738 or isatuximab for 24 h at 37°C. After incubation, the cells were stained with 7-AAD and Annexin V. Cell viability was analyzed
by flow cytometry.

residues of CD38 that likely belong to the F12A epitope are and evaluated for binding to F12A. A fourth peptide was
highlighted in Figure 6. They are divided into four categories as  suggested based on the binding site of a small-molecule LX-
a function of their raw probability to belong to the epitope, 102 that competes with isatuximab.?® The constructs were
from violet for the highest probability to cyan for the lowest. named CD38_F12_ml, CD38_F12_m?2, CD38_F12 _m3, and
These residues constitute the three peptides that were mutated CD38_F12_m4. The numbering of the mutations corresponds



Figure 5. Epitope mapping of F11A on CD38. Crystal Structure of the CD38-F11A
complex. CD38 ECD is shown in blue with the active site in pink. UniDab_F11A is
highlighted yellow.

to the sequence of the structural template PDB:203S.
Mutations were selected among the residues whose lateral
chains are exposed to solvent and can thereby interact with
F12A. In order to not affect the 3D structure of CD38 proteins,
prolines, and other amino acids whose lateral chains were not
exposed at the surface were not mutated.

Binding assays on HEK cells overexpressing CD38 mutant
constructs were performed to confirm the epitope of F12A that
was predicted by MabTope. The constructs were flag tagged
(DYKDDDDK) to monitor their expression using
a phycoerythrin (PE)-coupled anti-FLAG antibody. Binding
of F12A to mutants was monitored using F12A coupled to
allophycocyanin (APC). APC-labeled daratumumab was used
a positive control. F12A exhibited decreased binding to the
mutants, CD38_F12_m2 and CD38_F12_m4, compared to
wild-type CD38. Hence, the mutated residues K25, E28,
R151, and E154 are part of the epitope. This suggests that
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Table 2. Data collection and refinement statistics of the CD38-F11A crystal
structure.

Data Collection

X-ray source MX2 beamline, ANSTO

Wavelength (A) 0.9537
Space group P3221
a, b, c (A) 64.82, 64.82, 201.32
a, B,y 90,90,120
Resolution (&) 67.1-1.79
Rmerge 0.08
I/0l 12.1
Completeness (%) 100
Redundancy 10.1
CCipa 0.999
Refinement

Resolution (A) 49.08-1.9
No. unique reflections 39716
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