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The aim of the work was to evaluate in vitro the cytostatic effect of recombinant fragments of the
non-toxic point mutant of diphtheria toxin — CRM197, which was suggested as a potent medication for
treatment of triple negative breast cancer. For this purpose, non-toxic recombinant derivatives of
diphtheria toxin — CRM197, subunit B SbB and receptor domain Rd had been isolated by Ni-NTA
agarose affinity chromatography and their effect on the growth of individual colonies of triple negative
breast cancer MDA-MB-231 cells were characterized by such parameters as average colony area,
perimeter and circularity index. According to the obtained results, CRM197 and SbB, whose molecules
contain the translocation domain Td, exhibited the same cytostatic effect against MDA-MB-231 cells,
reducing the area and perimeter of individual colonies. Rd protein did not affect the last two parameters
that characterize the size of the colonies, but changed the form of the margin of colonies, as evidenced by
an increase in the circularity index.

It is supposed that Td may be involved in the implementation of cytostatic action due to its inherent
pore-forming activity in relation to lipid membranes. It is concluded that Rd and Td, unlike the catalytic
domain of diphtheria toxin, play important roles in the implementation of the cytotoxic properties of
CRM197, while SbB consisting of Rd and Td is the structural DT fragment of smallest molecular weight

that can be used as the analog of CRM197.
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CRM197 protein (cross-reacting material
197) is a non-toxic point mutant of diphtheria
toxin (DT) produced by C7 Corynebacterium
diphtheriae strain which was lysogenically
transformed by a mutated corynephage j,
containing the altered tox’ gene. Mutated
phage named P197°*" was obtained by
nitrosoguanidine treatment of toxigenic
C7(B) C. diphtheriae, containing prophage 3,
during the lytic phase induced by UV-light
exposure. Then C7(—) C. diphtheriae cells were
transformed by the resulted phage mutants
and obtained lysogenic clones were tested for
production of non-toxigenic material that was
cross-reacting with anti-DT polyclonal antibodies
[1]. Clone 197 which produced crossreacting
with DT protein, was found to synthesize a
DT polypeptide chain with a single Gly52Glu
mutation [2] which leads to an almost complete
loss of the catalytic activity of A-subunit of
DT. Apart from this single mutation, protein
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CRM197 structure is absolutely the same as that
of the native toxin: its molecule contains subunit
A with a non-active catalytic or C-domain and
subunit B which comprises functional and entire
receptor or R-domain (Rd) and translocation or
T-domain (Td).

It should be noted that the ability of native
DT to inhibit the growth of malignant cells
in resistant to toxin mice has been already
known for a relatively long time [3]. The non-
toxic to DT-sensitive species, CRM197 turned
out to be a promising agent in applying to
humans. It has been demonstrated that this
toxoid effectively inhibits the growth of
human malignant cells in vivo in nude mice
model [4—6] and increases survival of patients
with progressive cancer [7—9]. There are a
lot of evidence that CRM197 is effective in
suppressing the cancer of breast [6, 10, 11],
oral cavity [12], stomach [13], immune cells
[14] and ovaries [4, 5].
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Nowadays, CRM197 is already under-
going clinical trials for introduction in
the therapeutic practice of human cancer
treatment [8]. Production of CRM197 in
Escherichia coli greatly facilitated the large-
scale manufacturing of this protein [15—-17].

However, as a medicine for intraperitoneal
administration, CRM197 possess essential
disadvantages, as it preserves almost the full
immunogenicity of the native DT. This means,
that after the first few administrations, like
native DT, toxoid CRM197 will provoke a
strong immune response and its molecules
will be eliminated fast from the bloodstream.
Besides, some parts of the CRM197 molecule
may be functionally superfluous, as they do
not participate in the implementation of its
cytostatic effect and may have potential side
effects. We suppose that subunit A of CRM197
may be of a low necessity in the realization of
its anticancer properties.

Recombinant fragments of CRM197
with smaller molecular weight can be less
immunogenic than full molecule. Besides,
these fragments could be constructed to
contain only functionally beneficial structural
parts. The anticancer potentials of different
structural parts of the CRM197 molecule have
not yet been studied. The aim of the present
work was to evaluate the cytostatic effect
of recombinant non-toxic fragments of DT
molecule for finding a compound of a smaller
molecular size, which preserve the most of the
anticancer properties of entire CRM197.

The effect of CRM197 on tumors is
implemented by the interaction of this
protein with growth factor HB-EGF. It
was demonstrated that HB-EGF is often
overexpressed in the transformed cells and that
soluble form of HB-EGF (sHB-EGF) promotes
the development of a malignant phenotype.
Today, the gene of HB-EGF is considered to
be strongly responsible for chemotherapy
resistance [18]. Production of HB-EGF
promotes cell surveillance and development
of signs of oncogenic transformation. It
is generally accepted that treatment with
CRM197 leads to decrease in cell proliferation,
because when sHB-EGF is bound to CRM197,
it is unable to interact with its natural cell
receptor EGFR [13,18,19].

There are some findings that sHB-EGF and
its transmembrane precursor can be especially
important targets for CRM197 in breast cancer
therapy [10]. In the case of triple-negative
breast cancer, there is no increase in expression
of estrogen, progesterone and HER2 receptors
in cells, which are targeted by conventional

hormonal therapy (such as tamoxifen or
aromatase inhibitors) or therapies that target
HER2 receptors (Herceptin). However, there is
an evidence that triple-negative breast cancer
can be effectively suppressed by CRM197 [6,
11, 19]. HB-EGF-targeted therapy for triple
negative breast cancer is of a high relevance,
as it can sufficiently increase surveillance in
patients with this type of oncology. Thus, in
the present study, it was decided to analyze
the effects of DT toxoids in relation to triple
negative MDA-MB-231 cell line, derived from
the human organism.

Previously in the department of
molecular immunology at Palladin Institute
of Biochemistry of the NAS of Ukraine was
created a set of pET24(a)+-based plasmid
genetic constructions for production of
different non-toxic structural DT derivatives
in BL21 Rosetta (DE3) E. coli: CRM197 — the
product of site-specific mutagenesis of native
tox" gene from PWS8 C. diphtheriae strain [20];
SbB — subunit B of DT which contain the entire
Td and Rd of DT [21]; Rd — entire receptor
domain of toxin possessing no other structural
parts. All of the above listed recombinant DT
toxoids retain the ability to bind proHB-EGF
on the surface of mammalian cells [22—25] and
have been used in present work to evaluate
the cytostatic effect of toxin recombinant
derivatives produced and purified from E. coli
on malignant cells.

Materials and Methods

Materials and reagents. In present work
there were used: acrylamide, ammonium
persulfate, N,N,N’,N’-tetramethylethylene-
diamine, N,N’-methylenebisacrylamide,
phenylmethylsulfonyl fluoride (AppliChem
GmbH, Germany); chloramphenicol,
kanamycin (Arterium Co., Ukraine);
eukaryotic cell culture Petri dishes (Greiner
Bio One, Great Britain); centrifugal filters with
10 kDa nominal molecular weight limit (Merk,
Germany); KCl, KH,PO,, NaCl, Na,HPO,,
NaH,PO,, NaOH, —mercaptoethanole (B—ME)
(“Miranda-C”, Ukraine); crystal violet,
imidazol, sodium deoxycholate (Shanghai
Synnad, China); amphotericin B, foetal
bovine serum (FBS), lyzozyme from chicken
egg, paraformaldehyde, penicillin G, RPMI-
1640 media, streptomycin, LB media, tricine,
tris-hydroxymethyl aminomethane, Triton
X-100, urea (Sigma Aldrich, USA); human
recombinant DNAse I, isopropyl B-D-1-
thiogalactopyranoside, molecular weight
markers for protein gel electrophoresis nickel-
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nitrilotriacetic acid agarose (Ni-NTA) (Thermo
Fisher Scientific, USA).

Production of CRM197, SbB and Td in E.
coli cells. Creation of the pET24a(+ )-based
genetic constructs for expression of CRM197
and SbB was described in [20,21]. Creation
of pET24a(+ )-Rd construct for expression
of Rd was carried out as described in [20].
E. coli BL21 Rosetta (DES3) cells containing
the appropriate expression vectors were
cultivated on LB media with kanamycin and
chloramphenicol at 37 °C under rotation
(250 rpm). Expression was induced by
isopropyl B-D-1-thiogalactopyranoside and
conducted at 30°C under rotation (250 rpm).

Bacterial peptidoglycan cell walls were
digested by addition of 10 mg/ml lysozyme
to bacteria suspension in 50 mM TrisHCI,
1 mM EDTA, 100 mM NaCl, 0.01 M
phenylmethylsulfonyl fluoride, pH = 8.0
at 4 °C. Then concentrations of MgCl, and
CaCl, in resulted suspensions were brought to
25 mM and 55 mM respectively, and protoplast
membranes were destroyed by addition of
40 mg/ml of sodium deoxycholate. Bacterial
DNA was digested by DNAse I at room
temperature until suspension become non-
viscous. Then the insoluble fraction of cell
lysate containing inclusion bodies was collected
by centrifugation and washed by resuspension
in the initial cell solubilizing buffer solution
containing 0,5% Triton X-100.

Proteins CRM197, SbB and Rd were
extracted from the water-insoluble fraction
of bacterial cell lysate by 8 M urea in 250 mM
NaH,PO,, 2.5 M NaCl, 10 mM imidazole
and 10 mM B-ME, pH = 8.0. Purification by
imidazole elution gradient and refolding
by decreasing urea and B-ME concentration
were carried out on Ni-NTA agarose. Eluted
samples were dialyzed against phosphate
buffered saline (PBS), 0.01 M Na,HPO,,
0.002 M KH,PO,, 0.137 M NaCl, 0.003 M
KCl, pH 7.4, and concentrated. The purity and
concentration of the target proteins in resulted
samples were estimated on tricine SDS-PAGE
[26] electrophoregrams by gel densitometry
using Fiji software.

Cultivation of cancer cells. MDA-MB-231
cells were obtained from the Bank of cell lines
from human and animal tissues of Kavetsky
Institute of Experimental Pathology, Oncology
and Radiobiology of the National Academy of
Sciences of Ukraine. Cells were maintained
at 37 °C and under 5% CO, on RPMI-1640
media with 10% FBS, 0.3 g/1 Lglutamine, and
antibiotics: 100 mg/1 streptomycin 10 000 U/1
penicillin G and 250 mg/l amphotericin B.
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Colony assay. To obtain individual colonies,
5.5x10° of MDA-MB-231 cells were seeded on
plastic 60 mm Petri dishes on RPMI-1640 with
10% FBS. Next day, when individual cells were
already attached to the plastic surface, the
medium was changed to RPMI-1640 with 5%
FBS and 0.254x10°® M of a recombinant DT
derivative of interest. Equal volumes of filtrates
from the same protein samples, obtained by
gravity concentration on the semi-permeable
membrane, were used as controls. The absence
of protein in the obtained controls was also
demonstrated by SDS-PAGE. Cultivation in
presence of DT recombinant derivatives was
carried out during 7 days until colonies visible
to the naked eye were formed. The medium was
changed to fresh every 2—3 days. After 7 days,
cells were fixed by 5% of paraformaldehyde
in PBS for 40 min at room temperature and
stained with 0.2% crystal violet solution for
3 h at 37 °C under rotation (60 rpm). Excess of
crystal violet dye was removed by washing 3
times in deionized H,0 under 37 °C and rotation
(60 rpm). Petri dishes were dried and scanned
at 720 dpi, 48-bit color (Fig. 2). Size, perimeter
and circularity of colonies on resulted pictures
were analyzed by Fiji software.

Area of colonies was calculated in pixels,
perimeter — in arbitrary units. Shape
descriptor of Fiji, that calculates object
circularity, uses the formula:

Circularity = 4*pi*(Area/Perimeter"2),

that allows differentiating objects with same
values of area and perimeter, but with different
shapes. A circularity value of 1.0 indicates a
perfect circle. A circularity value of 1.0 indicates
a perfect circle. As the value approaches 0.0, it
indicates an increasingly elongated polygon.

Statistical data analysis. The mean values
were calculated on the basis of 3 independent
experiments in each case. Error bars represent
the standard deviations or respective mean
values. The ¢-test for experimental and control
groups with a significance level of 0.05 was
carried by Origin9 software.

Results and Discussion

Characterisation of resulted protein samples
by gel electrophoresis. After the lysis of E. coli
cells, proteins CRM197, SbB and Rd were
found in the insoluble fraction of the lysate,
which suggest the accumulation of studied
proteins in inclusion bodies. The effectiveness
of in vitro renaturation (refolding, [22—-28])
of fluorescently labeled diphtheria toxoids
after urea extraction from the inactive water-
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Fig. 1. SDSPAGE electrophoregram of CRM197,
SbB and Rd samples:
M — molecular weight markers

insoluble state was demonstrated previously in
[22—-25]. SDS-PAGE showed the high purity and
concentration of targeted proteins in resulted
samples (Fig. 1).

The growth of single MDA-MB-231 colonies
in presence of DT recombinant derivatives.
Previously, it has been shown that recombinant
SbB at a concentration of 1.28x107% M exhibits
a sufficient cytotoxic effect on human
histiocytic lymphoma cell line U937, which
expresses a large amount of sHB-EGF [26—29].
In the present study, we decided to compare
cytotoxicity of different DT derivatives which
retain the receptor-binding ability in relation
to HB-EGF. It was shown that presence of
0.254x107% M of recombinant CRM197, SbB
and Rd in the culture media allow the single
MDA-MB-231 cells to grow into colonies.
Studied DT derivatives affected size and shape
of MDA-MB-231 colonies arising from the
single cells on the flat surface.

It was found that toxin derivatives
which contain Td (CRM197 and SbB) are

more effective in inhibiting the growth of
MDAMB231 colonies than toxin derivatives
which do not contain Td (Rd). Parameter of
colony area which characterize the growth of
cancer cells, reduced significantly compared
to controls in the presence of proteins CRM197
and SbB (Fig. 3). The perimeter changes were
generally in accordance with the area of the
colonies. Compared to each other, CRM197 and
SbB have approximately the same inhibitory
effect on colony area and perimeter. In
relation to controls, Rd did not affect the size
and perimeter of the resulted MDA-MB-231
colonies. Nevertheless, Rd has still exerted a
significant influence on cells which resulted in
the change of the colony shape.

To characterize the shape changes under
the influence of recombinant DT derivatives,
we use the parameter of circularity.
Circularity — is a value that shows how the
shape of a particular object approaches the
shape of an ideal circle. In the case of colonies
of eukaryotic cells, circularity characterizes
the asymmetry and boarder of colonies
which possibly may reflect the intercellular
organization and interactions on the surface
in 2D. Recombinant Rd significantly increased
the circularity of growing MDA-MB-231
colonies.

Decrease in circularity of colonies can be
a sign of a malignant phenotype since more
disorganized cells on the surface should also
have the increased ability to migrate and
reduced capacity to form and maintain the
intercellular contacts. It is naturally to assume
that cells, forming colonies with a smaller
circularity, can exhibit an increased ability of
metastic invasion in vivo. Thus, it was decided
that the increase in the circularity of MDA-
MB-231 colonies in 2D culture in presence of
Rd may be an indicator of reduced expression
of malignancy in Rd-treated cells.

Fig. 2. MDAMB231 colonies, obtained from the single cells attached to the plastic surface and formed under:
the presence of 10 mkg/ml (0.254 mkM) of SbB (right) and the equal volume of PBS (left) after
7 days of culturing. Fixation with paraformaldehyde and crystal violet staining
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Fig. 3. The average size, perimeter and circularity of MDA-MB-231 colonies formed under:
the influence of equimolar concentrations of CRM197, SbB and Rd. Asterisks indicate when the p-values of
t-test for control and experimental groups are less than 0.05

The most common hypothesis about the
CRM197 antitumor effect is that this toxoid
blocks the ability of sHB-EGF to bind its
natural receptor EGFR. Besides, the affinity
of the CRM197-HB-EGF interaction is of
a relatively high value, which makes the
mentioned protein complex stable from the
reverse dissociation [10,13]. Inactivated
by a toxoid, sHB-EGF is removed from
the intercellular space, which leads to a
weakening of the sHB-EGF-dependent
paracrine and autocrine stimulation of
cell proliferation. The role of the CRM197
interaction with the transmembrane proHB-
EGF in the realization of its cytostatic effect
has not been sufficiently investigated.

According to our results, it is suggested
that Td is sufficiently involved in the
realization of the total cytostatic effect
of CRM197. The influence of Td on cell
proliferation may suggest that recombinant
DT derivatives can affect cells by their Td
due to the inherent ion-conductive and pore-
forming properties of this domain regarding
lipid membranes [30, 31]. The data on Td-
influence on cell growth which was obtained in
present work is in a good agreement with the
previous our data on the characterization of
ion-conductive properties of CRM197 and SbB
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[32, 33], which strongly suggest that function
of Td in E. coli-derived and in vitro renaturated
recombinant products is well reproduced.

Td pores are permeable to K*, Na* and H"
[34]. The ionic conductivity caused by Td may
interfere with the balance of ions and protons
between cytoplasm and endosome lumen [24,
25]. As a result, enzymes that require highly
acidic environment are prevented from the
activation, endosome maturation slows down
[25] and degradative endocytic pathway in
cells becomes disrupted. The greater amount
of proHB-EGF receptor is located on the
surface of cancer cells, the more endosome
pathway of cells is affected. Disorder in
general physiological cellular condition due
to the influence of Td may ultimately result in
proliferation slowdown.

Thus, our results support the idea that
CRM197 and other DT toxoids can realize
their tumor suppressive effects by two
interdependent mechanisms: 1. sHB-EGF-
dependent, when cells affected indirectly
by depletion of proliferative soluble signal
in intercellular space; and 2. proHB-EGF-
dependent, when cells affected directly by
functional pore-forming Td of DT.

Obtained results suggest that non-active
subunit A of CRM197 is not required for
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cytostatic action of this toxoid and Rd alone
is not so effective in suppression of cancer
cell proliferation as DT fragments that
contain the Td. Thus, we recommend the
use of SbB produced by E. coli for cancer
therapy, as the closest functional analog
of CRM197 that contains no functionally
superfluous structural parts with potential
side effects.
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Meroto poboTu 6yJI0 OMIHUTH in Vitro ITUTO-
CTAaTUYHY Iil0 peKOMOiHAHTHUX (PparMeHTiB He-
TOKCHUUYHOTO TOYKOBOTO MYTAHTY AUPTEpiiiHOTrO
Tokcury — CRM197, axuii 6yj10 3aIIPOIIOHOBAHO
AK IOTEeHI[IMHUN IIperapar AJd JiKyBaHHS TPil-
YacTO-HETaTUBHOTO PaKy I'PyAHOI 3aio3u. I3 miero
MeTOIO0 3 BUKOPUCTAHHAM MeTony MeTajsoadinuol
xpomaTtorpadii Ha Ni-NTA araposi Buginuau pe-
KoMmOiHauTHI moxigHi gudTepiliHOr0 TOKCUHY —
CRM197, SbB (cybomuuuriiio B) i pernenTopumii
momeH Rd Ta mocaigmaum iX BOJAMB HaA picT moo-
JIVHOKUX KOJIOHIH KJIiTHMH TpifiuacTo-HeraTuBHO-
ro paky rpyauoi 3amos3u jgooguau MDA-MB-231
3a TAKMMU IIOKa3HUKAaMHU, AK ILJIOIIA, IIEPUMETP
Ta iHgeKc MuUpKyaapHocti. Omep:kaHi pesyabTa-
™1 mokasanau, imo CRM197 i SbB, axi mictuan y
CKJIaIi MOJIeKYJIU TpaHcJoKamiiaui romen Td,
OMHAKOBOIO MipOI0 BUABJJAIU ITUTOCTATUUYHUN
edexT crocoBHO Kaitua MDA-MB-231, smeH1Iy-
I0YM MJIOINY Ta IIePUMEeTP HOOAMHOKNX KOJIOHI.
IIporein Rd He BnmBaB Ha OCTaHHI JBa Imapame-
TPU, AKi XapakTepus3yITh PO3Mip KOJIOHIN, OMHAK
3MiHIOBaB (h)OpPMY IXHBOI'O Kpaio, IPo IO CBiAUUTH
HOiIBUINEHHA iHIeKCY MUPKYIdpHocTi. IMoBipHO,
1o Td moske 6paTu yduacTh y peasisairii murocra-
TUYHOI Ail Uyepesd mMpuUTaMaHHY HOMY IIOPOYTBO-
POBAJIbHY aKTUBHICTD IIOJO0 JIIiZHUX MeMOpaH.
3pobJieHO BUCHOBOK, 1110 Rd i Td, Ha BigMiny Bixg
KaTaJiTUYHOTO JoMeHYy Au(TEepPiiHOrO TOKCUHY,
BifirpaioTh BaKJIUBY pPOJb y peaJsizaril muro-
TokcuuHuX BiaactusBocteir CRM197, a SbB, aka
craagaerseda 3 Rd i Td, € crpykTypHUM (hparmeH-
TOM AU(PTEPiAHOTO TOKCUHY 3 HAaMEHIIIOI0 MOJIe-

ak agajgor CRM197.

Knarwuwosi cnosea: CRM197, nudrepiiHuii TOK-
cuu, HB-EGF, Tokcoin, TpoiiuacTo-HeraTUBHUI
PakK rpyaHOI 3aJI031.
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ITesnnvio paboThl OBIIA OIlEHKA in VItro IUTO-
CTAaTUYECKOTO AeNCTBUSI PeKOMOMHAHTHBIX (hpar-
MEHTOB HETOKCUUYHOTO TOUYEUHOTO MyTaHTa nTud-
Tepuiiioro tokcuaa — CRM197, xoTopslii OBLI
MIPeAJIOsKeH KaK IOTeHIIMAJbHBIN IIpemapar JJis
JeUeHUs TPOMUYATO-HEraTUBHOTO paKa IPYAHOI
skeses3bl. C 9TOH 1eJbI0 C MCIIOJNB30BAHUEM Me-
Toja MeTasutoad@uHHON Xpomarorpaduu Ha Ni-
NTA arapose BbIZeIeHBI PeKOMOMHAHTHEIE IIPO-
n3BOAHBIE qu(dTepuitnoro Tokcuaa — CRM197,
cyowpenununa B SbB, pemnenropusiii omen Rd
U WCCJIEIO0BAHO UX BIUSHUE Ha POCT OAUHOUHBIX
KOJIOHUI KJIETOK TpOHUaTO-HEeraTHBHOTO pakKa
MOJIOUHOIT KeJje3bl uesoBeka MDA-MB-231 mo
TAKUM ITOKa3aTeJasaM, KaK ILJIOIIaAb, IIEPUMETP U
UHJEKC IMUPKYyJAapHOCTU. [losyueHHBIE PE3yJIb-
TaTel mokasaan, uro CRM197 u SbB, kKotopsnie
COZlepPKaju B COCTaBe MOJIEKYJbl TPAHCIOKAIIH-
oHHBIN momeH Td, B paBHOM cTemeHU MPOABJIA-
JIU MUTOCTATHUYEeCKU 9PPEeKT 10 OTHOIIEHUIO K
kiaerkaMm MDA-MB-231, ymeHbIlIas mJaoManb 1
IIepUMeTP OTHEeJbHBIX Koouuii. IIporenn Rd e
BJIMSAJ Ha OBa IIOCJHEIHUX IIapamMeTrpa, KOTOPbIE
XapaKkTepus3yioT pasMep KOJOHUM, OTHAKO U3Me-
HaJ GopMy UX Kpas, O UeM CBUAETEJILCTBYET II0-
BBIIIIeHTEe MHIEeKCca [MUPKYJAIPHOCTH. BepoATHO,
Td MosxeT IPUHUMATH YYACTHE B PeAJTU3AINHY I[H-
TOCTATUYECKOTO JAeMCTBUA 3a CUET IIPUCYIIEH eMy
IOpooOpPasyIoIleil AaAKTUBHOCTH 110 OTHOIIIEHUIO K
JUnuAHBEIM MemOpanam. CoesaH BBIBOJ, uTo Rd u
Td, B oTiume OT KaTaJIUTUUYECKOTr0 JOMeHa qud-
TePUHHOTO TOKCHHA, UTPAIOT BaKHYIO POJIb B pe-
aaIns3anuu MUToToOKcuueckux cesoiicts CRM197, a
SbB, cocrosamas us Rd u Td, aBiasiercsa cTpyKTyp-
HBIM (pparMeHTOM AU(PTEPUIHOTO TOKCHHA C HAN-
MeHbIIIel MOJIEKYJIAPHOM Maccoii, 1 ee MOKHO HC-
MOJIb30BaTh B KauecTBe aHaysora CRM197.

Kanarouesvre cnosa: CRM197, nudTepuiiHbIA TOK-
cuu, HB-EGF, Toxcoum, TpoiiuaTo-HeraTUBHBIN

PaK I'pyaHON JKeJIe3bl.
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