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[1-1] Background

Mucins are a family of heavily glycosylated proteins, and main components of mucosa such as saliva, tear, gastric fluid enteric
fluid. Basic configuration of mucin are macromolecules linked ramiform sugar chain to peptide framework.

Fig.1 Structure of Mucin
The heterogeneous property of sugar chain makes them diversity, J

the molecules has various function, such as specific molecular i
recognition. Some of the sugar chains recognize a specific protein or }z ﬁimﬁi W N
derived from virus, bacteria. Mucins are positioned in mucosal &

barrier function in gut, stopping the translocation of pathogen and

toxin into blood vessel beyond the intestinal wall. Fig.2 Intestinal tract barrier function by mucin

Intestinal barrier function.

Mucin and IgA prevent
invasion of
bacteria and toxins

Mucin and IgA protect the
translocation of pathogen and toxin
into blood vessel beyond the intestinal
wall, as an intestinal barrier function

(I-2] Features
Fecal Mucin Assay Kit is an easy to detection system for content of mutin in feces.
There is a possibility that it can be used for....

Development of functional food @ Research of intestinal flora

Food research Agricultural research

1

For research use only, Not for diagnostic use.
Please read this manual thoroughly before use.
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[I- 3] Assay Principle

Mucins are a family of high molecular (1000kda-10000kda) and heavily glycosylated protein. Mucin domains within the
protein core are rich in threonine, serine and hydroxyproline. The reducing end of sugar chain (GaINAc) are frequentry-

linked to these amino acid by the post-translational O-glycosylation.

This kit contains components to determine fecal mucin content.

Step1: Extraction and partial purification of mucin from feces.
Step2: Determination of mucin

O-glycosidically linked oligosaccharide chains is 3-eliminated by diluted alkali, and reducing end of sugar chain is

formed. Reducing carbohydrates are fluorescence-labeled at high temperature to produce intensity fluorescent

condensate.

[1-4] Kit Components

Cosmo Bio Co,

No. Component Volume Quantity Storage
1 | BufferA Tablet for 100mL 3
2 | BufferB 25mL 1
3 | BufferC 25mL 1
4 | Reagent A 1.0mL 1 4-10°C
5 | ReagentB 1.5mL 2
6 | Standard Solution (GalNAc 250 ug/ml) 1.0mL 1
7 | Enzyme Solution 1.5mL 1

This product is designed for the measurement in fluorescence plate leaders (96 well plates).
When using Fluorescence plate leader, it can measure 100 samples.
When you measure with a light spectrophotometer, please use it with a microcell.

Required but not provided

- Purified water

* 99.5% ethanol

+ Fluorescent microplate reader and black plate
* Micro test tube (2mL, 1.5mL)

» Micro test tube (2mL, 1.5mL)

(When you measure with a light spectrophotometer, please prepare a microcell)

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

LTD.
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(Il -1] Assay Protocol

Working Calibrator: N-acetylglucosamine 250 u g/ml

Create a standard curve by serial dilution as indicated in the table below.
The remaining undiluted Standard Solution should be stored at 2-10° C
Diluted Calibrator is stable and should be stored at 2-10° C for 1T month.

Preparation of Buffer A

Dissolve 1 tablet with 100ml of purified water.

Preparation of feces powder

Feces should be freeze-dried and grounded in a mortar and stored at -20°C until use.

Preparation of standard solution

Conc.
Mixture
Buffer A

Standard A

- Cosmo Bio Co, LTD.

Buffer A

(1) Standard @ ®
250 pg/mL 125 pg/mL 62.5 pg/mL || 31.25 pg/mL || 15.625 pg/mL Blank
= 500 pL 500 pL 500 pL 500 pL 500 pL
= Add®500 pL|{|Add@500 pL||Add®@500 pL||Add@500 pL OpL

[Outside Japan] e-mail: info@cosmobiousa.com Phone/FAX: (+1) 760-431-4600
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[11I-1] Measurement of fecal mucin

1 | Weigh 100 mg of feces powder into micro test tube, and add the Tml of Buffer A, then mix the solution with

| Transfer the 20ul of each sample or standard solution ((D~®)  into the another micro test tube (for 500ul).

13| Value measured at step (12) times 50 is mucin contents in the 1g of feces.

[Outside Japan] e-mail:info@cosmobiousa.com Phone/FAX: (+1) 760-431-4600
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[11-2] Measurement -flow chart- Step 1~6:3~4 hrs

v Cosmo Bio Co, LTD.

www.cosmobiousa.com

Buffer A v

© Weigh 100 mg of feces powder
into 2.0 mL micro test tube.

o Add the 1 mL of Buffer A, mix
the solution with vortex mixer

e

Feces should be

Rat or Mouse

freeze-dried and grounded

3]

h

Centrifuge 20,000 X g at 4°C
for 15 minutes

v

Transfer the 200 L of
supernatant into
new micro 1.5 mL test tube

AN &k

Heat the tubes at 95°C for 10

minutes

!

Heat the tubes at 37°C
for 90 minutes

Buffer B v

Add the 200 pL of Buffer B,
then mix the solution with

vortex mixer

5 o

(=2

solution 20 minutes

U (=
Add the 10 uL of enzyme Heat the tubes at 50°C for @

© Cool down the tubes until room

temperature
@ Add 615 pL of 99.5% ethanol and mix
Settle the tubes at -20°C for overnight

Nemigs,

99.5% Et-OH

[Outside Japan] e-mail: info@cosmobiousa.com Phone/FAX: (+1) 760-431-4600
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[1lI-3] Measurement -flow chart- Continued Step 7~13: 1~1.5 hrs

Centrifuge the tubes

9]

Sample solution :

at-20°C

20 uL
or, Standard solution : 20 L

Reagent mixture : 24 uL

Move these reagents to new 500 L tubes

20,000Xg. 4°C. 10 min Remove the supernatant

Precipitate can be stored

or
Standard solution

o/

- Cosmo Blo Co, LTD.

www.cosmobiousa.com

Buffer A v

Add the 1 mL of Buffer A to the precipitate
Mix well and resolve the precipitate

Y This solution becomes sample solution

Mix together Reagent A and Reagent B, 1: 5, just before use
YThis solution becomes reagent mixture

Sample solution

Reagent mixture

Heat the tube up at 100°C
for 30 minutes

Buffer C f—l

—

Cool down the tube until room temperature,
add the 200 L of Buffer C, and mix together
with

vortex mixer

‘I 2 Create a standard curve by serial
dilution as indicated in the below.

Draw a smooth curve =

through these points Dl

to construct the /’/

calibration curve

Transfer the 100 pL of the solution into the wells of 96
well black plate, and then measure the fluorescence

using florescence plate reader set at a wavelength
(ex:336 nm em:383 nm)

.I 3 Value measured at step (12) times 50 is
mucin contents in the 1 g of feces

Mucin

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

Effects of polyphenols administration on the intestinal barrier function in high-fat diet fed rats.

R Standard Curve Prepare 5 experimental groups (6 rats per group)
£ 30000
c

@ Control = 4 weeks
/‘ =
& 25000

R High-Fat diet = 4 weeks
20000

© 15000

[V}

£ 10000 ¥ v

/ y=-0.3534x*+199.06x+373.25

O
$ 5000
S R*=0.9992
=]
o 0 T T 1
0 100 200 300
N-Acetylgalactosamine (ug/mL) @ High-Fat diet = 4 weeks
® High-Fat diet + Polyphenol A = 4 weeks
High-Fat diet + Polyphenol B = 4 weeks
Fecal mucin High-Fat diet + Polyphenol C = 4 weeks
§ 354
E
g 25
S 15
5 . Measure three days worth of feces
3 05
2 h Control  HighFat  HighFat+ HighFat+ High Fat+ Results

Polyphenol 1 Polyphenol 2 Polyphenol 3
The polyphenol addition groups enhanced the
amount of mucin as compared to High-Fat diet
Dietary polyphenols derived from aronia, hascup and bilberry, groups.

markedly-elevated the amount of fecal mucin. (n=5)

Measurement Example

[ V] Reference data

emission wavelength (Em): 383 nm

excitation wavelength (Ex): 336 nm
/ excitation wavelength (Ex): 230~350 nm Scan xcitation wavelength (Ex

/ emission wavelength (Em): 350~500 nm Scan
160000

40000
GalNac Concentration (p1g/mL) A GalNac Concentration (ug/mL)

140000
> 5, B 4 \ —+—100.00
> y /0_\ 2
X = 50.00
©1 120000 - Y 30000 - —
c c e 25.00
9 100000 g =4 12550
= / N £ B \\ e 625
[J] (] ——- 313
O 80000 | O 20000
c / c m \ —— 156
[J} - v —_—
O 60000 O 15000 000
wv wv
2 \l\- 4]
= =
O 40000 - O 10000
>S5 =
o= =

20000 - 5000

0 0 -
295 300 305 310 315 320 325 330 335 340 345 350 370 380 390 400 410 420 430 440 450 460 470 480 490 500
wavelength wavelength

Changes of excitation wavelength and fl uorescent wavelength in standard solution of each density

A : Excitation spectrum for Emission wavelength (Em) 383 nm

B : Emission spectrum for Excitation wavelength (Ex) 336 nm

The recommended measurement wavelengths are 336 nm for Ex and 383 nm for Em, but you might not be able
to measure the fl uorescence wavelength when fl uorescence plate reader with interference fi Iter system is used.
In such a case, please shift the fl uorescent wavelength to longer.

[Outside Japan] e-mail:info@cosmobiousa.com  Phone/FAX: (+1) 760-431-4600
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(1 —3] v &R

RIFRE 1 4~10C

A B e = i EDEE

EER A 100 mL A8 3@

(Buffer A) 27wk

TEELR B

(Buffer B) 25 mL 17K

TEER C

(Buffer ) 25 mL 1

St A BUR S BT AR - T4/ £ ORERE
1.0 mL 12 ERADOLE. ANMEDOEfAEEEITEHE S+

(Reagent A) ITEER LT IEEW,

B

(Reagent B) 1.5mL RS

EAER

(Standard Solution [GalNAc 250 ug/mL] ) 1.0mlL &

BRAR

(Enzyme Solution) 1.5mL 1K

RERIEHEATL— == (96 VTV T L— ) TOREEREL CREAENTVES BT — b —F—%2FRT 258 100 RFZAETELT,
BEADESEFER L CAET 5581k, /0t chAEEEY,

CHEEWfE<HD

@ HEZEZK (FERK)

@995% T2/ —)b

@ HNTL— M) EF—BLUTZvITL—F
O<//AFALF1—T 2mL 1.5mL)

@ HHDWNEATAEDBEIE. /70w /ECRHELREEL,

2 BEWEDES | TEL. 03-5632-9610  FAX.03-5632-9619  E-mail. mail@cosmobio.co.jp
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(I -1] $&&®R A ORESZE
HERGA (R0 100 mL I L 1 BDS T Ly FEARUERLET,

(Il -2] RERDRAERTTE

BER N-7E2FIVAZT I 250 ug/mL) ZERE U TRER A ICTEHEEHBIRL.
®250ug/mL @125ug/mL ®625ug/mL @ 31.25ug/mL & 15.625 pg/mL
©7Z>vy (BERADI) ERBELET,

FEER FEER FEER FEER BERADH

NN

@ 2%k @ ® @ ® ®
B E 250 pg/mL 125 pg/mL 62.5ug/mL || 31.25 pg/mL ||15.625 pg/mL Blank
BAE
RERA = 500 pL 500 pL 500 pL 500 pL 500 pL
BEER A = D% 500 L || @% 500 L || ®% 500 pL || @% 500 pL OpuL

FLONIS5MLIA7A7 AN Fa1—TIC@Q~@F T +V/N\U VT UEERA%Z 500 L 3D LET,
OH5 500 L B OANINZ K CGEFMLE T, @55 500 L Y ONIIZ T, WUEOE CRIREEREYRL. A2V A —
FELET, ODTSVIIMEEBRADIHELET,

Rt HBREVEHE S L TEL. 0134-61-2301 FAX.0134-61-2295  E-mail. primarycell@cosmobio.cojp’ 3
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(-1 BIERSZE

1 | AIERRL. MBRLCEE (X1) K100mgZ2mLARAV/AT A MFa—TIT@lY &Y.
1TO0mMLOBERAZMARBEIF Y —ICTC3I0MWEEMLEY, EFEOWRLBENTLE
WEE. AN—TIVEFETEFEEZDLILTLIEETL,)

2 | {ERFKOT Y AV A —PEEMT B8, 95°CTI0PBIMEL. BWTLF Y AEA(LE
BT, 37°CT 0 PRINMELET,

7 | BH, 4°C-20,000 X g- 1090, @ODEHL. EBERELET,
RHFTIEEA TR LIEWBEIX T DERETE SN S LR %E -20°C TIREL TLIETL,)

9 | BRIEKLFVAEEEKE LISEERZE 20uL &YW, 84500 L ARA707ANFa1—7
[CAN, ERERICHEA REB & 1:5 (W) DHTES LIOARE 24 uL X #387%.
100°CT 30 SEMMELE T, (FILAVIMBICE > TE LB LF Y OEESETABICHE A H

RIiGLENZEHLET,)

1 950570 — Rz, 100 plwell T35EL. 8T L— ) — 42— TRIEEE 336 nm - &
FERE 383 nm ICCRIE L TLEEL (EATL— b =2 —HRWGEICITENDIEER
ICTS /O EBRLT 1 BET SRR LT REN),

12| maepnuiEs ) RBesER L. BRELF VAEREEROLF VEBEEEH LTI AT
U BIFEBSOD L F SRS 120 ug/ml UED & ¥ 14 2 KESEIR TEH LT F2E 0,

F1CEBEETIY FELLIE I 7 RSAENEETCLRERRETY, v k. <
Y RAGEDINEMNEFBDIRE. 24 BE T —)VEFEEZRENKRILLTAET R &
HEWRONLET,

4 BEWEDES | TEL. 03-5632-9610  FAX.03-5632-9619  E-mail. mail@cosmobio.co.jp
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(n-2] BAEHE —7O—Fv—b— 1]~ 6|:3~4hrs

AN 1
q
L
4 BB A c—h7OvsET
v 95°C- 10 HRINTET

Sy hkoruRA o ¥ L2 3@ 100 mg FEEZ L. ‘
. 20mLF1—TIcBT
#EL LIERABNE N — 37°C- 90 HFIET B
TAETAR L. K ot - M RA
RIGEIR L. MY D FCEAT S

3 4]
n_’@"l

f&E& B

20,000xg. 4°C. 159 £F200uL ZFLL 1.5 mL EERB200 UL ZNMNZ %

BEODBEZITD Fa—-7IHY

CINBRERICESETHE (BFY)

©99.5% TR/ —Vak%E 615 L A&
BHL. 20CT—BKET S

overnigs »

' A
&
BB 10 L X 3 E—hTOyo%T >

50°C- 20 IR Y % 99.5% Et-OH

Rt HBREVEHE S L TEL. 0134-61-2301 FAX.0134-61-2295  E-mail. primarycell@cosmobio.co.jp‘ 5
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(-2] AEASZE —70—Fv—b— DIE  7/~13:1~15hrs
7 @ b2 Sy
— \J EERA k/
20,000Xg. 4°C. 104 EEEBRETS
BIODBEETS SRERIE -20°CT EERAZ1OMLIMNZ. #HELLCEETS
RIEATEE W DBRD. LFVHEARRRELEVET
9 SmAR1EL. AEBESELT. BATS
KT DERERERARETS
LF BIE AR st
£L< mﬁﬁ,& HRRS
LFVRIERSRR © 20 uL /
& L <IIEEETK 20 uL = *
[} _ e =
HERA 2L L—hTRvsET

EHLW500 uL Fa1—T1cHEY

100°C- 30 PEMMEYT %

10

(ol

D =

ME#. BITABRMIVWTWBIBED
HBDT. —EREVHZ T UETL,
BARHNERICRDE THERT S
$BETR C % 200 L MNZ T %

12]

IREERDHENESL W IREIRZVER L
BRI LT > AEARERFDLTF >
EEZEREN

AN

6 BEWEDE S TEL. 03-5632-9610

AN, BBEE 336 nm/ B3 383 nm THEIE

13

FAX.03-5632-9619

ll

Black plate M35&. 100 pL/well
S 04ILOBE, 100 ~ 200 L

LereEwy

BE gHRYOLFVEER.
(12) TEHENTEIEIC 50 FLIMBETT,

Mucin

E-mail. mail@cosmobio.co.jp
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RU7 /- IVRELRIEHRENS v FDBERRRICE K IFTHE

LF 2V EERREG
30000
€
£ 25000 /‘
& 20000 /
O
& 15000 /
10000
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#2EROLFVEE

18560C SEFICTITS
OEER>4EH QOO0 HiEHA > 48R

18¥6C 5&%

O REE=>4ER
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