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Intended Use <
The CyclLex Research Prodgirc Human Calprotectin ELISA Kit is used for the quantitative

measurement of human calprote in serum, plasmaother biological media.

This assay kit is for researcK@e only and not fause in diagnostic or therapeutic procedures.

Storage NS

L 4
» Uponreceipt stor omponents at 4°C
» Don't expose re S to excessive light.
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Introduction _5,0

S100A9 and S100A8 belong to the low molecular ncagsum-binding S100 protej@nily (D),
they are composed of two distinct helix-loop-hetotifs (EF-hands) flanked byhydrophobic
regions at either terminus and separated by aalemitige region. In human, S1 9 is usually
co-expressed with S100A8, and they form heterodaneomplexes, which @as named as
calprotectin (2).

Although a number of possible functions for calpotin, including antimi ial activity, have
been proposed, the exact role of these proteimglirmetabolism is still ufglear. In human, they
have been associated with several inflammatoryadies (3): phago s expressing S100A9
belong to the early infiltrating cells and dominatute inflammatory hs; in addition, elevated
serum levels of calprotectin have been found ifept suffering fro number of inflammatory
disorders including cell arteritis (4), cystic filsis, rheumatoidNaythritis, dermatoses, chronic
inflammatory bowel disease (IBD), chronic bronchitB), som Qalignancies and autoimmune
diseases (5, 6). It could be demonstrated with Inumanocy@hat both S100A9 protein and
S100A8 proteins are secreted by an energy—consup’&ﬁg/vab hich is dependent on an intact
microtubule network and involves protein kinaserg ( §

Fecal calprotectin is a marker for inflammatorytgaiateStinal as well as neoplastic diseases. It
is often difficult to distinguish between IBD andita owel syndrome (IBS). This leads in
many cases to extensive and unnecessary colono mninations. Fecal calprotectin may be a
useful marker for discriminating between patie@ wBD and IBS (8). In addition, fecal
calprotectin levels correlate significantly withs@ogic and endoscopic assessment of disease
activity in Crohn's disease and ulcerative colii@

w

Principle of the Assay \6

N

The CyclLex Research ProdugirculL @uman Calprotectin ELISA Kit employs the quantitative
sandwich enzyme immunoassay teci@que. An antilspeific for human calprotectin is pre-coated
onto a microplate. Standards and sa‘ﬁsples are @dpietto the wells and the immobilized antibody lsind
any human calprotectin present, @fter washing away unbound substances, an HRP conjugated
antibody specific for human cal ctin is addzthe wells. Following a wash to remove any unbound
antibody HRP conjugate, remaining conjugate albbwed to react with the substrate
H202-tetramethylbenzidine reaction is stoppeddugiteon of acidic solution and absorbance of the
resulting yellow product isveasured at 450 nm. absorbance is proportional to the concentration of
human calprotectin. A ndard curve is construdigdplotting absorbance values versus human
calprotectin concentras of calibrators, andcemtrations of unknown samples are determined using
this standard curve., Q

C@ CY-8107 2 Version#: 151027



S
. ™ Human Calprotectin ELISA Kit ob
ClrcuLe?C User’s Manual N
For Research Use Only, Not for use in diagnostic pcedures &Q
Summary of Procedure A,O
Add 100 pL of diluted samples to the wells ’\"Q
¢ Incubate for 1 hour at room temp. s\
Wash the wells Q

Add 100 pL of HRP conjugated anti-human calprotegitibody
¢ Incubate for 1 hour at room ten}#

Wash the wells :&
: >
O

Add 100 pL of Substrate Reagent
¢ Incubate for 10-20 @tes at room temp.

Add 100 pL of Stop Solution &
' ¢
Measure absorbance at 450 n@
<
Materials Provided %

All samples and standards should be as%yed inceltepl The following components are supplied and
are sufficient for the one 96-well micropl%kit.

Microplate: One microplate supplied jJ@ady to use, with 96 w@Bsstrips of 8-wells) in a foil, zip-lock
bag with a desiccant pack. Wells ake coated witfirtanman calprotectin monoclonal antibody as a
capture antibody.

&
10X Wash Buffer: One bottle\ @aining 100 mL of 10X buffer containTweerf-20

Dilution Buffer: One bog containing 50 mL of 1X buffer; use farconstitution of Human
Calprotectin Standard aﬁ.sample dilution. Readystn

N
Human Calprotectj @andard: One vial containing640 ng of lyophilized recombinant human
calprotectin. 6

100x HRP co&ated Detection Antibody:One bottle containing 200 uL of HRP (horseradish
peroxidase) gf@pjugated anti-human calprotectin rolomal antibody. Ready to use.

ConjugaSﬁ%ltion Buffer: One bottle containing 12 mL of Conjugate Dilutionftr.

Substrate Reagent:One bottle containing 20 mL of the chromogenicstigte, tetra-methylbenzidine
(TM(I?) Ready to use.

@3 Solution: One bottle containing 20 mL of 1 Ne&Qs. Ready to use.

Y CY-8107 3 Version#: 151027
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Materials Required but not Provided _\QQ_
* Pipettors: 2-20 pL, 20-200 pL and 200-1000 pL precision gigrstwith disposable tips.\?
* Precision repeating pipettor s\
* Orbital microplate shaker &Q’
* Microcentrifuge and tubesfor sample preparation o‘b
* Vortex mixer (g’

N

* (Optional) Microplate washer: Manual washing is possible but not@krable.

* Plate reader: capable of measuring absorbance in 96-well p | wavelengths of 450/540 nm.
Dual wavelengths of 450/550 or 450/595 nm can hésoised. @ plate can also be read at a single
wavelength of 450 nm, which will give a somewhajhar readm.

« (Optional) Software package facilitating data gearation @§analysis

* 500 or 1000 mL graduated cylinder 0@0
» Reagent reservoirs Q
_ . NS
* Deionized water of the highest quality
0
» Disposable paper towels &
\0
<o
)
<
9
Jod
Q\Q
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Precautions and Recommendations _\0
* Allow all the components to come to room tempai@before use. ‘\?
NS
« All microplate strips that are not immediatelgu&ed should be returned to the zip-Io&pouch‘pWh
must be carefully resealed to avoid moisture aligorp Q
Do not use kit components beyond the indicateeéXpiration date. ’D&
¢é)

 Use only the microtiter wells provided with thie k
* Rinse all detergent residues from glassware.

» Do not mix reagents from different kits.

X
o
&
 Use deionized water of the highest quality. 0{?
o

» The buffers and reagents used in this kit cont&ihk as pre@atives. Care should be taken to avoid
direct contact with these reagents. &
/)

« Do not mouth pipette or ingest any of the reagent &)

* Do not smoke, eat, or drink when performing @a‘y or in areas where samples or reagents are
handled. N
'

* Dispose of tetra-methylbenzidine (TMB) c@inmgutions in compliance with local regulations.
* Avoid contact with the acidic Stop Solu@ angbStrate Solution, which contains hydrogen peraxide
» Wear gloves and eye protection \@1 handling impdiagnostic materials and samples of human

origin, and these reagents. In case of contact thihStop Solution and the Substrate Solution, wash
skin thoroughly with water and ;‘K medical attamtivhen necessary.

* Biological samples may e&taminated with infeltius agents. Do not ingest, expose to open
wounds or breathe aero »Wear protective glovesid dispose of biological samples properly.

« CAUTION: Sulfuric A\ld is a strong acid. Wear disposable gloves and eye protection when
handli@op Solution.

ch{#? CY-8107 5 Version#: 151027
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Sample Collection and Storage _\0
Serum: Use a serum separator tube and allow samples tada@l®0 + 30 minutes. Qq@uge the
samples at 4°C for 10 minutes at 1,000 x g. Rensavem and assay immediately or samples on
ice for up to 6 hours before assaying. Aliqguotsefum may also be stored at below - for exnde
periods of time. Avoid repeated freeze-thaw cycles. <@

Plasma: Collect plasma using EDTA-Naas the anticoagulant. If possible, ¢ t thesipla into a
mixture of EDTA-Na and FUT-175 (Futhan) to stabilize the sample ay@gpontaneougn vitro
complement activation. Immediately centrifuge saspht 4°C for 15 mimuigs at 1,000 x g. Assay
immediately or store samples on ice for up to 6riadnefore assaying. Al Cbts of plasma may also be
stored at below -70°C for extended periods of tifkmid repeated freezgg' w cycles.

N

Note: Citrate plasma has not been validated for uskisnassay. (b

Cell culture supernatant; Remove any particulates by centri tion and assayediately or aliquot
and store samples at below -70°C. Avoid repeaesizf-thaw es.
Other biological samples:Remove any particulates by (ﬁ&rifugation and asmayediately or aliquot
and store samples at below -70°C. Avoid repeatszé&-#aw cycles.

NOTE: Although we suggest to conduct ex§m®ents as radtliabove, the optimal experimental
conditions will vary depending on the parameteisd@vestigated, and must be determined
by the individual userNO WAR TY OR GUARANTEE OF PERFORMANCE
USING THESE PROCEDURES L& ADE OR IMPLIED.

\Q
\0
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Detailed Protocol _5,0
The CycLex Research Produ€ircuLex Human Calprotectin ELISA Kit is pro with
removable strips of wells so the assay can beethauit on separate occasions using o e nuaiber

strips required for the particular determinatiomc8 experimental conditions may v an aliquot o
the Standard within the kit should be included é&cheassay as a calibrator. Dispos@e pipetteatigs
reagent troughs should be used for all liquid tienssto avoid cross-contami@n of reagents or
samples.
| . &

Preparation of Working Solutions X

All reagents need to be brought to room tempergtu@ to the assay. ay reagents are supplied
ready-to-use, with the exception X Wash Buffer, 100x HRP conjug Detection Antibodyand
Human Calprotectin Standard. N

1. Prepare a working solution of Wash Buffer byiadd.00 mL of @)X Wash Bufferto 900 mL of
deionized (distilled) water. Mix well. Store at 4f@ two week;b -20°C for long-term storage.

2. Prepare HRP conjugated Detection Antibody by-fbld) dill@ 100X HRP-conjugated Detection
Antibody with Conjugate Dilution Buffer at the time of Qsa

Prepare appropriate volume for your assay. Di# any unused HRP-conjugated Detection
Antibody after diluted.

3. ReconstituttHuman Calprotectin Standard 1 mL of Dilution Buffer. After dissolved by
gently mixing, immediately dispense in s alitpige.g. 200 pL) to micro-centrifuge tubes and
store at below -70°C to avoid repeate@eezing traving. The concentration of the human
calprotectin in a vial should b&40 ng/qL, which is referred as Master Standard of human

calprotectin. &Q,

Prepare Standard Solutions as folr&s:
Use theMaster Standard to uce a dilution series (below). Mix eachetuboroughly before
the next transfer. The 32 %andard (Std.1) serves as the highest standaedDifiition
Buffer serves as the zero@ndard (Blank).

N
Vp@m of Standard Dilution Buffer Concentration
Std.] 100 pL of%ster Standard (640 ng/mL) 900 pL 64 ng/mL
Std.z 300 uLﬁ . 1 (64 ng/mL) 300 pL 32 ng/mL
Std.< 300 @ Std. 2 (32 ng/mL) 300 pL 16 ng/mL
Std.£ 30 A‘t'of Std. 3 (16 ng/mL) 300 pL 8 ng/mL
Std.k 3@%L of Std. 4 (8 ng /mL) 300 pL 4 ng/mL
Std.€  [@DO uL of Std. 5 (4 ng/mL) 300 pL 2 ng/mL
Std.7 ¢84300 pL of Std. 6 (2 ng /mL) 300 pL 1 ng /mL
Blapk)| - 300 uL 0 ng/mL
RS

Nof& Do not use a repeating pipette. Change tips feryedilution. Unused portions of Master
Standard should be aliquoted and stored at bel6AC-fmmediately. Avoid multiple freeze and

O
Q’Q thaw cycles.
S
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Sample Preparation o)
Dilute samples wittDilution Buffer . A
« Serum and plasma samples may require 500- t@%@0 dilution. "
* Cell culture supernatant samples may require toebd-fold dilution. "\\'

* Biological samples may require 50 to 5,000-faldtdn;
Saliva: ~5,000-fold, Sweat: ~500-fold, Urine: ~1f@0d, Tear: ~100-fold, Milk: ~50@Id.

Standard Assay Procedure for Human Calprotectin ’D&

1. Remove the appropriate number of microtiter svitbm the foil pouch a %ce them into the well
holder. Return any unused wells to the foil pouefgld, seal with tape ar@store at 4°C.

2. Dilute samples with Dilution Buffer. (See “Samptreparation” abov{)\'

3. Pipettel00 pL of Standard Solutions(Std1-Std7, Blank) and dil&ad samplesin duplicates, into
the appropriate wells. ‘D

4. Incubate the platat room temperature (ca.25°C) for 1 h shaking at ca. 300 rpm on an orbital
microplate shaker. <

5. Wash 4-times by filling each well with Wash Eﬂ@o ML) using a squirt bottle, multi-channel
pipette, manifold dispenser or microplate washer.

6. Add 100 pL of HRP conjugated Detection An@/into each well.

7. Incubate the platat room temperature (CG@OC) for 1 hour shaking at ca. 300 rpm on an orbital
microplate shaker. &

8. Wash 4-times by filling each well Wash Barff(350 L) using a squirt bottle, multi-channel
pipette, manifold dispenser or mi ate washer.

9. Add 100 pL of Substrate Rea Avoid exposing the microtiter plate to direct kght. Covering
the plate with e.g. aluminum Is recommendedturn Substrate Reagent to 4°C immediately after
the necessary volume is r{@ved

10. Incubate the plaigt rog@%mperature (ca.25°C) for 10-20 minutesshaking at ca. 300 rpm on an
orbital microplate %@er. The incubation time nieey extended up to 30 minutes if the reaction

temperature is bel °C.

11. Add 100 pL of Qp Solution to each well in the same order as the previoudijed Substrate
Reagent. (¢/)

12. Measure afSorbance in each well using a spbettometric microplate reader at dual wavelengths o
450/540, Q\ Dual wavelengths of 450/550 or 450/68bcan also be used. Read the microplate at
450 n@only a single wavelength can be used.I$\felist be read within 30 minutes of adding the

StoQ ution.

Ngte?1: Complete removal of liquid at each step is esakbtdigood performance. After the last wash,
Q remove any remaining Wash Buffer by aspirating ecashting. Invert the plate and blot it
&Q against clean paper towels.

Y CY-8107 8 Version#: 151027
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Note-2: Reliable standard curves are obtained when e@Her values do not exceed 0.25 un%for the

blank (zero concentration), or 3.0 units for thgheist standard concentratloQThe plate
should be monitored at 5-minute intervals for agpnately 30 minutes. &

highest standard, perform a second reading at #05Anew standard e, constructed
using the values measured at 405 nm, is used #ondieie human calpr. tin concentration

of off-scale samples. The readings at 405 nm shootdeplace the (tga:ale readings at 450
nm.

S
Note-3: If the microplate reader is not capable of readibgorbance greater than th?a sorbance of the

ch{#? CY-8107 9 Version#: 151027
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Calculations A,O

standard optical density. Plot the optical densdy the standards versus the concémifation of the
standards and draw the best curve. The data cdimdzized by using log/log pape d regression
analysis may be applied to the log transformafiandetermine the human calprotec@ concentratfon o
each sample, first find the absorbance value orytheis and extend a horizont e to the stathdar
curve. At the point of intersection, extend a \attiline to the x-axis and read th rrespondungdm
calprotectin concentration. If the samples havenldikited, the concentratio d from the standard
curve must be multiplied by the dilution factor. w,

Average the duplicate readings for each standangtral, and sample and subtract thg@erage zero

1. The dose-response curve of this assay fits toeat sigmoidal 4—pa§ter logistic equation. The
results of unknown samples can be calculated with @mputer profram having a 4-parameter
logistic function. It is important to make an apmiiate mathematicghadjustment to accommodate for
the dilution factor.

2. Most microtiter plate readers perform automasiiculations of‘hﬂalyte concentration. The calibrat
curve is constructed by plotting the absorbance ()Y@ibrators versus log of the known
concentration (X) of calibrators, using the 4-pagtan fuction. Alternatively, the logit log functio
can be used to linearize the calibration curve lpgit o&sorbance (Y) is plotted versus loghe
known concentration (X) of calibrators). 0

Measurement Range 760
The measurement range is 1 ng/mL to 64 %ﬁL. famyme reading higher than the highest standard
should be diluted with Dilution Buffer in highé€rlalion and re-assayed. Dilution factors need to be
taken into consideration in calculating theQumaIlpm:)tectin concentration.
)

&

Troubleshooting &

1. All samples and standards shouf@y be assayadpiicdte, using the protocol described in Betailed
Protocol. Incubation times mperatures significantlifedent from those specified may give
erroneous results. lo)

2. Poor duplicates, accongnied by elevated vdtwesells containing no sample, indicate insuffitie
washing. If all instrucifeps in thBetailed Protocolwere followed accurately, such results indicate a
need for washer maifrff@nance.

3. Overall low sig ay indicate that desiccatdrthe plate has occurred between the final wash a
addition of Su&trate Reagent. Do not allow théepla dry out. Add Substrate Reagent immediately
after wash. @

0O
Reag@'Stability

All q reagents included in the CycLex Resed&obductCircuLex human Calprotectin ELISA

Kit have been tested for stability. Reagents shouldeatsed beyond the stated expiration date. Upon

recghgf, kit reagents should be stored at 4°C, mxte reconstituted Human Calprotectin Standargtmu

b red at below -70°C. Coated assay platesaitheustored in the original foil bag sealed by zipe
and containing a desiccant pack.

Y CY-8107 10 Version#: 151027
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Assay Characteristics =

>

1. Sensitivity N
The limit of detection (defined as such a conaittn of human calprotectin giv@ absorbance
higher than mean absorbance of blank* plus thraedstrd deviations of the abso@nce of blank: A

@,

blank + 3SD blank) is better than 0.145 ng/mL ohpke. &
* Dilution Buffer was pipetted into blank wells. o‘b
Typical Standard Curve (;'
N
Standard curve
3.0
2.5 —
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2. Precision O
Intra-assay Precision (Precision within an assay)

Four samples* of known concentration were testetdean times on one plate to asse@intra—assay
precision. §'
*Sam%c‘numan serum

* Intra-assay (Within-Run, n=8) CV=3.2-5.7 %

Human calprotectin conc. (ug/mL)

Sample 1 Sample 2 Sample 3 Sample 4 o

1 1.63 1.86 11.79 16.13 N

2 1.67 359 11.67 16.63 D
3 1.63 388 1192 20.68
4 1.38 041 1220 17.66
3 1.1 004 12.06 17.3%
f 1.534 3.73 11.51 17.22
7 1.61 8.73 1223 17.87
g 1.63 823 12.33 18.43
g 142 330 12.43 17.80
10 149 8.53 12.78 18.07
11 1.52 G003 12.06 18.23
12 1.60 o119 12.98 17.17
13 1.64 887 12.48 18.13
14 1.54 8483 11.79 16.73
15 1.63 8.63 12.45 18.37
16 1.63 o.10 1292 18.17
MAK. 1.1 041 12.98 20.68
I, 142 839 11.67 16.13
MEAN 1.39 3.80 1224 17.80
5D 0.07 (.28 0.41 1.02
C.V. 4.6% 3.21% 34% 5T%

S\
Q
NS
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Inter-assay Precision (Precision between assays)
Four samples* of known concentration were testedour separate assays to asses?%er-assay

precision. Q
N
« Inter-assay (Run-to-Run, n=4) CV=4.6-8.7 % s

Human calprotectin conc. (ug/mL)

Sample 1 Sample 2 Sample 3 Sample 4
1 145 1.89 10.35 15.0%
2 1.1 7.58 057 16.04
3 1.75 7.74 10.59 16.32
4 1.63 8.93 11.80 16.85
hAAS 1.75 8.03 11.80 16.85
BT, 1.45 1.38 0.57 15.0%
MEAN 1.63 804 10.37 16.08
5D 0.14 0.61 0.92 0.74
C.V. 8.3% T.6% 5.7% 4.6%
<
3. Spiking Recovery g
Recombinant human calprotectin was added to, les* at different concentrations.
i,e *Sample: diluted human serum
0
Sample Spiked . Dvsm-‘eu:.i Expectm% Recovery
Concentration Concentration Concentration
( ng/ml) ( ng/ml) ( ng/ml) (%)
1] 7.1 - -
Low 4 8.5 11.1 116.5
6 11.5 13.1 1143
3 141 151 1073
1] 11.1 - -
Mednm-1 4 1535 151 56.9
g 18.6 17.1 81.7
10 229 19.1 83.1
1] 17.9
Medium-2 4 231 219 95.0
6 26.6 239 898
3 318 259 813
Q(;O
&0
C@ CY-8107 13 Version#: 151027
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4. Linearity O
Three samples* were diluted with Dilution Bufferdaassayed after dilution. The neat sa was set

to 1. The results are summarized in the figureveelo

*Sample: hg&g serum

Linearity
20
18 —&— Sample 1 P
16 —&— Sample 2 — -
;51' 14 —8-Sample 3 . H/"/
= ,/’/)
g 12 —
g e 'y
s 10 -
2 ‘ P =
2 - T
= B - = 2 4
_E' /'/ — __g-’"f-f
5 6 - el . —
» e ” o —
o - o
4 - o — =
o ,..--”"fo__--""a
2 ‘(_;ff =
[I 1 1 1 1 ]
] 0.2 0.4 0.6 0.8 1
1/Dvilution factor
(0
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Example of Test Results _3’0
Fig.1 Human calprotectin concentrations in seranfil©rohn’s disease patients, CRP ] e patients
and healthy volunteers s\
&
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Fig.2 Correlation between CyclLex’s “CircuLex Hum@alprotectin ELISA Kit” and comp IQB’S
counterpart in sera from Crohn’s disease and CRRiy® patients. ;

Correlation: CycLex Kit versus company B i\
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Fig.3 Human calprotectin concentration in&ear damfrom healthy volunteers
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Fig.4 Human calprotectin concentration in milk séesgrom healthy volunteers £
Human Calprotectin concentration in milk samples .§;
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Fig.5 Human calprotectin concentration in sa@npk&as from healthy volunteers
Sy
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Fig.6 Human calprotectin concentration in sweatgamfrom healthy volunteers £
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Fig.7 Human calprotectin concentration in urb gke® from healthy volunteers
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Related Products _3'

S100A8/S100A9 Related Kit

* CircuLex S100A8/MRP8 ELISA Kit: Cat# CY-8061 s\
* CircuLex S100A9/MRP14 ELISA Kit: Cat# CY-8062

* CircuLex Human Calprotectin ELISA Kit: Cat# CY-81 07 <@

S100A8/S100A9 Related Recombinant Protein (D&
* Human S100A8: Cat# CY-R2258 (&)
* Human S100A9: Cat# CY-R2259-G X
* Human S100A9: Cat# CY-R2259-H ‘D
* Human S100A8 Low Endotoxin: Cat# CY-R2458 ,‘&

N

v

R,

* Human S100A9 Low Endotoxin: Cat# CY-R2459-G

Inflammation Related Kit

* CircuLex Human NGAL/Lipocalin-2 ELISA Kit: Cat# C Y—80§
* CircuLex High-Sensitivity CRP ELISA Kit; Cat# CY- 8071

* CircuLex Human Chitotriosidase ELISA Kit: Cat# CY -80

* CircuLex Mouse AIM/CD5L/Sp a ELISA Kit: Cat# CY-8Q5

* CircuLex Human AIM/CD5L/Sp a ELISA Kit: Cat# CY-@980

* CircuLex Human soluble LOX-1/OLR1 ELISA Kit: C, CY-8081
* CircuLex Human AIF1 ELISA Kit: Cat# CY-8084

* CircuLex Human YKL-39 ELISA Kit: Cat# CY-80&}

* CircuLex Human YKL-40 ELISA Kit: Cat# CY{ 8

* CircuLex Human Lactoferrin ELISA Kit: Cat# CY-808 9

* CircuLex Bovine Lactoferrin ELISA Kit: C Q:Y-SO 98

* CircuLex Human TXNIP ELISA Kit: Cat#§ -8090

* CircuLex Mouse CIRP ELISA Kit: Ca -8102

* CircuLex Human CIRP ELISAKit: C Y-8103

* CircuLex Human soluble VAP-1 E Kit: Cat# CY-8 104

* CircuLex Human Calprotectin EL@A Kit: Cat# CY-81 07

>
o
Q

PRODUCED BY N
*0

CycLex Co., Ltd. N

1063-103 Terasav@

Ina, Nagano 396-

Japan (¢/)

Fax: +81-265-%837618

E-mail: info clex.co.j
URL: http: .cyclex.co.jp

CycL ircuLex products are supplied for researchuse only. CycLex/CircuLex products and
compgnents thereof may not be resold, modified foresale, or used to manufacture commercial
pro s without prior written approval from CycLex Co., Ltd.. To inquire about licensing for
s commercial use, please contact us via email.
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