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[ 1 — 1] Background and Principle of Measurement

Mucin is a glycoprotein that is a major component of mucus, including tears, saliva, )
18 2 gycoproten that B 2 . - | ©-o—{em) (=)
gastric fluid, and intestinal fluid. The basic structure of mucin is a core protein
with a repeating structure of 10-80 amino acid residues, to which O-glycans are
attached. The molecular weight of mucin ranges from 1 to 10 million, and 50-80% g @
of it is composed of glycans. The sugar chains attached to mucins are composed
of N-acetylgalactosamine (GalNAc), which is the reducing end of the sugar chain, @D wacevigaacosamine
. . . . () serine or Threonine Galactose
attached to serine and threonine of the core protein, forming a branched structure Core ot @ ot aminosets T

with a wide variety of structures. The negatively charged ends of the mucin sugar
chains keep the surface of the cornea hydrophilic (Fig. 1). Fig.1 Structure of Mucin
Some of these sugar chains are known to have specific recognition functions for viruses and fungi’. Because of these properties,
mucins are also known to prevent viruses, pathogens, and fungus-derived toxins from migrating beyond the corneal epithelial layer
into the corneal tissue, i.e,, they are positioned as a corneal barrier function substance.

In addition, mucin in tear fluid plays an important role in tear fluid stability, and a decrease in mucin is thought to lead to the onset of
dry eye?3) (Figure 2). Mucins in tear fluid can be broadly classified into secretory-type mucins and membrane-type mucins. Two types
of secretory-type mucins are known: MUC5AC (secreted from conjunctival goblet cells) and MUC7 (secreted from the tear film), while
membrane-type mucins include MUC1, MUC4 and MUC16 (on the cell membrane of the corneal epithelium)?.

This kit can measure mucins in tear fluid under alkaline conditions by measuring the fluorescence intensity obtained by [3-elimination
of O-glycans from the core protein and fluorescence labeling of the reducing end of the sugar chain>9).
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Fig. 2 Types of mucins expressed on the ocular surface and barrier function of mucins in tear fluid
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[ 1 — 2] Kit components

Storage temperature: 4 to 10°C

This product can measure 50 samples.

Component Volume Quantity Precautions for handling

Elution Buffer 30mL 1 Wear protective equipment
- such as glasses and gloves
Slurry for spin column 45mL 1 when handling, and take care
Standard solution GalNAc 100 pg/mL TmL 1 to avoid contact with the
body.
Reagent A 0.3mL 1
Reagent B 1.5mL 1
Stop solution 15mL 1
Empty column - 50
Centrifuge tube - 50
What to prepare

@ Schirmer test strips
® Micro test tubes (2.0 mL, 1.5 mL, 0.5 mL)
® Afluorescence spectrophotometer (using a microcell) or a fluorescence plate reader is required.

@® When using a fluorescence plate reader, please prepare a 96 well black plate
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[ Il — 1] Preparation of standard solution

Dilute the standard solution (N-acetylgalactosamine 100 pg/mL) with the extraction solution as follows.
@M 100pug/mL @50ug/mL @25ug/mL @ 125ug/mL 3 6.25 ug/mL  © 3.125 ug/mL @ 1.5625 pg/mL
Blank(Elution Buffer)

Elution Buffer

(1)standard
solution 50 pg/mL 25 pg/mL 12.5 pg/mL 6.25 ug/mL 3.125 pg/mL 1.5625 pg/mL Blank
100 pg/mL

Number the tubes from @) to ® and dispense 500 pL of the extract into a new 1.5 mL micro tube.
Take 500 pL from (D and add it to @), and mix well. Take 500 pL from @) and add to 3 . Repeat the same procedure up

to @ to make a standard solution. The blank in (8 is the Elution Buffer only.

The prepared standard solution can be stored at 4°C for 3 weeks.

[1l — 2] Sample Preparation Method

Collect tear fluid for 5 minutes using Schirmer test strips. When storing the collected tear fluid on Schirmer test strips,

place the strips in 2.0 mL microtubes and store at 4°C to avoid freezing. If stored for a long period of time, store at -20°C

or below.
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[ll] Assay method

1 | Fold a small piece of Schirmer test paper, press it into the bottom of a 2.0 mL micro tube, add 200 pL of the extract solution, and
mix it with a test tube mixer for 30 seconds. Extract at room temperature for 1 hour, stirring occasionally, while the Schirmer test
strips are fully immersed in the extraction solution.

2 | During the 1-hour extraction, prepare an empty column for purification. After the slurry gel filtration carrier has been well stirred,
800 pL is placed in the Empty column and set in a centrifuge tube without lid. Centrifuge at 800 x g for 10 minutes at room
temperature using a swinging rotor centrifuge. At this time, remove any liquid in the centrifuge tube (see Figure 3).

3 Charge 50 pL of the extract from the Schirmer test paper obtained in step 1 | to the top of the gel in the Empty column

prepared in step 2 |. Centrifuge at 800 x g for 10 minutes at room temperature. Collect the eluted solution in a centrifuge tube.
Approximately 50 pL of the eluted solution can be collected, this solution is used as the sample solution (see Figure 3).

4 | Take 20 pL of Sample Mucin Solution and Standard Solution and add in a 0.5 mL microtest tube. Just before use, mix Reagent A:
Reagent B at a ratio of 1:5 (v/v)* 1, add 24 pL of this solution, mix, and then heat at 100°C for 30 minutes.

5 | Allow the mixture to leave at room temperature, and after confirming once it has cooled to room temperature, add 200 L of the
reaction stopper solution and stir.

6 | Dispense 100 pL/well onto a black plate, and measure at excitation wavelength of 336 nm and fluorescence wavelength of
383 nm with a fluorescence plate reader (if a fluorescence plate reader is not available, measure one sample at a time with a
fluorescence spectrophotometer using a micro cell).

7 | Create a standard curve (4-parameter logistic curve: 4PL) from the fluorescence values of the standard solution and calculate the
concentration of mucin in the sample solution

* Use the mixture of Reagent A and Reagent B immediately.
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Fig. 3 Purification method by spin column
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[IV] Standard curve
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Fig. 4 Standard Curve (4PL)

[V] Reference data
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Reference data 1 Changes in excitation and fluorescence wavelengths in standard solutions at various concentrations

A: Excitation spectrum for fluorescence wavelength (Em) 383 nm
B: Fluorescence spectrum for excitation wavelength (Ex) 336 nm

The recommended measurement wavelengths are Ex 336 nm and Em 383 nm, but in the case of fluorescence plate readers that use
interference filters, it may not be possible to measure at the recommended measurement wavelengths depending on the half-value

bandwidth of the filter.

In this case, please increase the wavelength difference between the excitation wavelength and the fluorescence wavelength and

measure.

[Outside Japan] e-mail:info@cosmobiousa.com Phone/FAX: (+1) 760-431-4600



Product Manual

Tear Mucin Assay Kit (O-Glycan Assay Method) Cosmo Bio Co, LTD.

Cat. No. MUCO1

[VI] References

[1] Gipson IK, HoriY, Argiieso P. Character of Ocular Surface Mucins and Their Alteration in Dry Eye Disease. Ocul Surf. 2004;2(2):131-148.

[2] Argleso P, Balaram M, Spurr-Michaud S, Keutmann HT, Dana MR, Gipson IK. Decreased Levels of the Goblet Cell Mucin MUC5AC in Tears of Patients
with Sjogren Syndrome. /nvest Ophthalmol Vis Sci. 2002;43(4):1004-1011.

[3] UchinoY, Uchino M, Yokoi N, et al. Alteration of Tear Mucin 5AC in Office Workers Using Visual Display Terminals: The Osaka Study. JAMA Ophthalmol.
2014;132(8):985-992.

[4] Inatomi T, Spurr-Michaud S, Tisdale AS, Zhan Q, Feldman ST, Gipson IK. Expression of secretory mucin genes by human conjunctival epithelia. /nvest
Ophthalmol Vis Sci. 1996;37(8):1684-1692.

[5] Honda Susumu, Matsuda Yoshikazu, Takahashi Masaye, Kakehi Kazuaki, Ganno Shigetake. Fluorimetric determination of reducing carbohydrates with
2-cyanoacetamide and application to automated analysis of carbohydrates as borate complexes. Anal Chem. 1980;52(7):1079-1082.

[6] Crowther RS, Wetmore RF. Fluorometric assay of O-linked glycoproteins by reaction with 2-cyanoacetamide. Anal Biochem. 1987;163(1):170-174.

Cosmo Bio Co, LTD. COSMO BIO USA
[JAPAN] [Outside Japan]

TOYO EKIMAE BLDG. 2-20, TOYO 2-CHOME, 2792 Loker Ave West, Suite 101
KOTO-KU. TOKYO 135-0016, JAPAN Carlsbad, CA 92010, USA

Phone: +81-3-5632-9610 email: info@cosmobiousa.com

FAX: +81-3-5632-9619 URL: www.cosmobiousa.com

URL: https://www.cosmobio.co.jp/ Phone/FAX: (+1) 760-431-4600

___For research use only, Not for diagnostic use.




ARAENAARIEHL

Cosmo Bio Co, LTD.

—HREF v b

Tear Mucin Assay Kit (0-Glycan Assay Method)
RRLFVREEFY b

Cat. No. MUCO1

2024 € 11 B 1 BYER
(1 —-1] BELAERE

LFY (Mucn) (EE2> /S0 BEO—ETR. Bh BHR. B EOWER '

DERATT, LF Y OEAEEE 1080 7 3/ BIEED < U LIEER & @ (@— ©
DAT7REVINZICOBREHENMES LIEZ2 /N ETY, AFEIF 100 5~

1000 5TH Y. ZD 50 ~ 80% HMERAT EHSNTVET. LFVICHES @ EN O

TUVBHEHIEIT 2 VIV BDOL Y VB EUR L7 = IHEEODB TR IS TH
BN-TEFIVHSY FHE> (GaNAQ) HEAL. ZOMEESEMEICEA | Qs G
ROGBEERELTVET, LAF Y OBBOREHNTAFRCHELTLNE | 7770 @7 @
TEILE > TABREIFEKEICRIENTVEYT (®1), K1 LFrOEE

F RTINS DEED—EBICIEY A IV AR E G E TR T RN ETBEEEELTVATEAMHSNTVET ), TD&S
HEWEHNSAEE LBV TIE TV FRE. B LUBKRBEROSH BB ELREEBIEMICBITT 5T LEHIET BE1E.
JhbBABO/NY THENE S LTHMBAIFSNTVET,

Ehe, RRHOLF VL. FROREMICEELBEEHSTHEY. LF VORI RSATADREICOENBEEZS
NTVET 2 (R2), BRFDLF VIEAE AT THRELF Y EBRLF UICHET BT EATE. HRBELF VIE
MUCSAC (EBEFFERID 5 55). MUC7 CRIED 5538) 02 BEAS Y. BEILF > iE MUCT, MUC4, MUCI6 (R
HROMBIE L) HEAMSNTUVET Y,

AFy METIVAVRBET T, A7 2V IN0EDS 0- 5 A% BRBET 2 & FEHCHEISETRBICENSNILEE ST
ETBONBHNBELNET BT LICEY . BERROLF VEAET BT ENTEET Y,

TRER MUCT (5383 BTAME)
ER7R
HERRAFAARE MUCSAC (538Y) SHE L \
[l
FERE L RZARRE MUCT
Muc4 }(H%"i”) PHELLTF >
MUC16 SRE @ =
Z=9) S Em
Q Rz R A
AR LR MUCT
(FE)  MUc4 }(E‘;’ﬁ) [ n
mucie R4 Y oL brsan
L ", £
T
ARDREENTS ST,
EOF LT LRE

2 BRREICHKRELTCWDLF VOBELRRD LT K B/\) 7 14EE

A3, HRENICOHSERSREL. £ b BMNOER. BRARZEHTRICIER LGV TIEEL,
AIZ a7V ETHEZRDD A, HEEMICOHFERSLEL,



—fRARA+ Y b WERMIBT—2Y—F " :
ditas AN ARE-NAAKRREAL
Tear Mucin Assay Kit — E&RLFVRAEFY b — Cosmo BIo Co, LTD.
Cat. No. MUCO1

(1 —2] v MEME FRR2E0BGEENETEET,

RIFRE 1 4~10C

AN B e H= B EDEE
R
(Elution Buffer) 30 mL 1K
gl Sk

7V {Zk. 45 mL 1

(Slurry for spin column)

EAER

(Standard solution GalNAc 100 pg/mL) 1.0mL 1K

s A B S BRICIZEREE - FRAELSDFREELAZRD L. AME
0.3 mL 12 DEFMEET B LD TDICER LT IEEL,

(Reagent A)

B
1. L 1

(Reagent B) > m *

RISMELER

(Stop solution) 15mt 1K

IVTT4—hTL

(Empty column) TmLA 50 &
BEFai—7 o

(Centrifuge tube)

TEEWE<HD

@ /U —HERIK

O /a7 AFa1—7 (20mL. 1.5mL 0.5mL)

@ AHBDAIEIE. HAEHHHER (Z70w/VER). & LIUEEXTL— M) —2—HREICEVET,
Q=N T L— M) —HA—HFERADKEICIZ. 9%6well 75 vy FL—bETAHELIETL,




—hREAREAF v b MEMIBT—2Y—F - :
= e JRENAAKRTAR
Tear Mucin Assay Kit —B&LF>HEFY b — CosMo BIO Co, LTD.
Cat. No. MUCO1

(1= 1] RERDARS E
BEE (N-7EFIVASY M E2 100 pg/ml) EEGRE L THIERIC THEAERL

® 100 pg/mL @50 ug/mL @25 ug/mL @125 ug/mL ® 625 ug/mL - ® 3.125 ug/mL @ 1.5625 pg/mL
®@TZ>Y (HERDIH) ZRELET,

DI

ORRER

100 pg/mL 50 pg/mL 25 pg/mL 12.5 pg/mL 6.25 png/mL 3.125 pg/mL 1.5625 pg/mL Blank

FLWNISMLRA78F 1 —TIc@~@F T, F/\U VT Likdik%Z 500 uL $29E L&Y,

OH5 500 pLEY ONINZ. LCBMLET ., @H5 500 pLEY ONINZAE T, UEOE TR F=EYER L.
BERELET., @DT V7 MERDHELET,

AR LIARERIT 4°CT 3 BERECEE Y,

(Il - 2] HRORERSZE

VIV —EHBREZ BV COREE 5 DB L TLRREL, RRZEWM LIV IV —EBRiEZREFT 555
F 20 mLARA 7 OF 2 —TAICVNREZEIT 4 CTREFELTLZETL, RBFARET 215513 -20°C
LR THRELTTREL,



—fRARA+ Y b WERMIBT—2Y—F " :
ditas AN ARE-NAAKRREAL
Tear Mucin Assay Kit — E&RLFVRAEFY b — Cosmo BIo Co, LTD.
Cat. No. MUCO1

() BESZE

1| VIR —ERRE NS KV fcfeds 20 ML AR A7 0F 2 — T DRI Lidds 200 ul OftK % MR HEBRE
SEY—ICTII0MEBMLEY, VIV —mBRESMERFICTEERESNIIRET, BLHEELENS 1 HHE
R CHEHLTIEL,

2 1 O1VEEHMEHOB. BREDIVTT —ASLZERBLEYS., X5 U—RKOT IViEBEEE R i L1g—
b, 800 UL Z T T T« —HSLAICAN, EEALGEOF1—TRICEY FLET, ZOBRAVIO—%
RO T 800 X g 10 PEEERTEOLTLLEL, TORROF 1 —TRICBE ofokIFFFELTLRREW
(X3 281),

3 1 THREVIVR—EHBEL SOMEAK S0 UL & 2 TR LIETIY T 74— A5 LADT IV ERICF v —2 L,
800 X g CI0PMEERBTCROLTLEEWY, BOF1—JAHICAHINEARERNLET, Fyr—IYLkgs
FIFEEBOW S0 UL EIRTEE T, CDBRRERELF VAERARRE LET (R38R,

4 BIELF VAEARRSLUBEREZ 20uL &Y 05 mMLARA 707 A M F 1 —TICANE T, FHERICHEEA:
HEBE 1:5 (vv) DHLTREA L. CDBK%E 24 uL i Z##%. 100°CT 30 HRMEL £,

""" 6| 75T L— FT 100 pliwell THEL. BHTL— kU —F—IC TR 336 nm - KR 383 nm ICTA
FLTCRED @HTL— b U—E— GBI AT TS ¥ DIV LT 1R DRE
LTCREL).

7 | BERDENMEIVRER G/I\SA-LOIXT v JHR | 4PL) ZIER L. RIELF VRETBRPDLTF >
EEZEEHLTIIEEN,

A1 EEA LEE B OREARIEEPHICTEALSILEN,

TR AR
N j S50uL F4—Y —

]
=1

ﬁ 800 xg 800 xg
10 min 10 min

P

3 AEVATLICKBERAE



—WFRRTY b ) WEMIAT—2o— b - \
7 AR T y ORE)NAARTEAL
Tear Mucin Assay Kit —B&LF>HEFY b — CosMo BIO Co, LTD.
Cat. No. MUCO1

(IV] #REHR

Standard Curve(4PL)
30000+
-e- platel
H
% 20000
O
3
10000
o
x
bt
0 T T T LR |
1 10 100
GalNAc(ug/ml)
4 IREAF (4PL)
(V] &Z&H
HALFR(Em): 383nm / FHE2IE R (EX): 230~350 nm Scan FhRCIR(EX): 336 nm / EHERER(Em): 350~500 nm Scan
160000 40000

GalNac j2fE A GalNac ;&
140000 | —+—=10000 A 3000 17 ——10000 |
—=— 5000 ,/_\ —=— 50.00
30000  —
120000 i 2500 4 2500
e 1250 / \\ == 1250
100000 || == 625 N fhy 250 e 625 |
o 313 / & e 313

T 20000
80000 156 R 156
— 000 / ELd — 000
60000 A LN \.\.\_

40000 +

HRE

20000 -+

0

295 300 305 310 315 320 325 330 335 340 345 350 370 380 300 400 410 420 430 440 450 460 470 480 490 500

e B

BEZERN 1 REEDEERICBITIARERES KUENLEEDOEI
A YRR (Em) 383nm g BEEERNRY MU B @ BiEERE (EX) 336 nm I T BEAEZINRY ML
WRTSHERRIE EX336 nm, Em 383 nm TIH. FE 71 ILZ—ARDHENXTL— ) —4—DIFE

74 IV 2 —DHEEIC K > THBAERR THETEGWVWT—ADBHY ET ., ZOHSIIEREREELERD
BRREZRECLTAELTTEL,



—fREAERF v b WRMIAT—2Y—k

Tear Mucin Assay Kit — E&RLFVAEFY b —
Cat. No. MUCO1

ARE-NAARTREF

Cosmo Blo Co, LTD.

(VI] &EXHR

Gipson IK, Hori Y, Arglieso P. Character of Ocular Surface Mucins and Their Alteration in Dry Eye Disease. Ocul Surf. 2004;2(2):131-148.

Argtieso P, Balaram M, Spurr-Michaud S, Keutmann HT, Dana MR, Gipson IK. Decreased Levels of the Goblet Cell Mucin MUC5AC in Tears of Patients
with Sjogren Syndrome. Invest Ophthalmol Vis Sci. 2002;43(4):1004-1011.

Uchino Y, Uchino M, Yokoi N, et al. Alteration of Tear Mucin 5AC in Office Workers Using Visual Display Terminals: The Osaka Study. JAMA
Ophthalmol. 2014;132(8):985-992.

Inatomi T, Spurr-Michaud S, Tisdale AS, Zhan Q, Feldman ST, Gipson IK. Expression of secretory mucin genes by human conjunctival epithelia. /nvest
Ophthalmol Vis Sci. 1996;37(8):1684-1692.

Honda Susumu, Matsuda Yoshikazu, Takahashi Masaye, Kakehi Kazuaki, Ganno Shigetake. Fluorimetric determination of reducing carbohydrates
with 2-cyanoacetamide and application to automated analysis of carbohydrates as borate complexes. Anal Chem. 1980;52(7):1079-1082.

Crowther RS, Wetmore RF. Fluorometric assay of O-linked glycoproteins by reaction with 2-cyanoacetamide. Anal Biochem. 1987;163(1):170-174.

12453

- * A — EROER - 7268 - SERICEET BBV A Y
:l R:E } \1'7f **ﬂE*I T?Liﬁos-szaz-%sot (*‘ééﬁ%&ﬁ;;oo ~ 17:30)
Cosmo Bio Co, LTD. FAX: 03-5632-9623

— BRI BBVEDE
TEL: 03-5632-9610 ({185 9:00 ~ 17:30)
FAX:03-5632-9619

AHFATEM T135-0016 RREIEXRRE 2-2-20 RBRFTE IV



	14052_CSR_MUC01_涙液ムチン測定キット 製品添付用データシート_英語版_最終.pdf
	12453_CSR_MUC01_涙液ムチン測定キット 製品添付用データシート_20241108.pdf

