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(Development of a new diet product for
suppressing obesity by a novel material from egg yolk)
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SUMMARY

[. Title

Development of a new diet product for suppressing obesity by a novel material from egg yolk

II. Purposes and needs of research development

1.
2.
3.

Verify the glycemic control abillity of BBMV-specific IgY
Large-scale production process, standardization & pre—clinical trial
Development of high-valued health functional food materials for glycemic control &

suppressing obesity

. Contents and scopes of research development

1. Antigen manufacture for hen injection & antigen-specific IgY production

2. Large—scale production process from egg-yolk

3. Analyze physical & chemical characteristics of BR-IgY

4. Indicator test and stability test

5. Funtional assay

6. Toxicity test

IV. Results

1. Standardization of antigen manufacture

2. Establish the large-scale production process from egg-yolk : five-ton scale pilot
production at GMP plant for health food

3. Analyze characteristics : confirm the stability in twenty—four hours at pH five and
sixty minutes at sixty celsius degrees

4. Indicator Test : crude protein quantification, ELISA for total IgY

5. Stability Test : room temperature, twenty—four months

6. In-vitro inhibition assay of disaccharide hydrolysis & cell membrane absorption

7. Glycemic & weight control test on single & repeated oral diets in SD rat

8. Toxicity test at GLP-grade laboratory : doesn’t resulted in any treatment-related

abnormal signs

1) Single oral dose toxicity study in SD rat

2) Genotoxicity testing : chromosomal aberration test, micronucleus test & ames
microbial test

3) Repeated dose toxicity test : twenty-eight day & ninety days repeated dose
toxicity test in SD rat

V. Research outcomes and its application plan

1.

Commercialization : health functional food, individual recognition application

2. The spread of technology : promotional presentations

3. Intellectual property : paper submission

4. Further research : efficancy test on diseased-animal model, clinical trial



CONTENTS

[ . Summary of research project
1. Purpose of research
2. Needs of research

3. Scope of research

II. Internal and external status of development
1. Development status about internal and external related field

2. Position of results on internal and external status

M. Contents and results of research development
1. Theoretical and experimental method
2. Contents
3. Results

IV. Goal achievement and contribution on related field
1. Goal achievement of research development

2. Contribution on technology development of related field

V. Research outcome and its application plan
1. Commercialization
2. Spread of technology
3. Intellectual property

4. Application on additional research and related research

VI. Collecting information on scientific technology during research development

VI. References



i

A Al L] e

A1 ATl &
A2A AT

A1 A

A3 Ao

A = - 9] gkl

= 914

3

A2d ArAArt =l - 9] TlepEd el 2HA

ﬂl
puit

K

A2H A&

wofell o] 7ol &

P

AT At B gAY

A5 A

ujo
o

alo

AT, B ol &

=
=

A 44

7= B

& o) 343}

i3

ATl A 5

A6 &

o
alg

KR

~o



FH 2] JH

=
ol

E

774

T

X}
S

A1

(-
i

3

—
o

{2

tol Abgte] @

dYE o] &3

s

7ol A

-
1.

315

7l
N

o] mEAf =

ok
=

o

-

Eiasg

IgY (Immunoglobulin in yolk)&}at

SOl =

of

=]
o

o}
<k,

)

=

T

-

B
K

Agstad @

=
=

} BR-IgY)

G

7154 YE(9]

0

L

Ui
o
Hn

lipase inhibitor=A] 115

s

o} Al

P

TR

| &

7

W]

ojn

o}

_Z..rl

B

Bl
3

o

X
o

R
-
ojy
iz
o

o}
o

R

=
W=

29 AFAYAL FE o

0

x
3

—
o

"o

bz

Y

2. Avid 42

7 A}

=
=

|

(1) siA 2% 2 brush border membrane vesicle(BBMV)

Ho

—
o

o

ojy

vzl
Ho
)A

—_—

0

W

o
oF
ofpy

s

A
A A, HE dBAN A" S vHbds Als

2

K

(2) Pilot scale®2to = tf

peae.

G

28

7§ o]

i3

F38 9

o 44

<

<)

pase)

[e;

A

il

& A,

A

ojy
s
3
o
=0

<
o)

—_—

0
-

o}

.

(1) &sbee] A3 %] 71



il

_EH

K

o

7} 2

=1
[¢]

sket 7]

N
P

fveel

<
Ho

%

o
i
o

-

ojy

Al Aler glo] A

o
N
P
™
G

oy B
¥ o=

=

=

=5 BBMV

=

[e]

Gy

S

A

7h AFEA

ol
o

ojy

BBMV

N
P

-
e
o

718 )

&)
=4

TA g5
7HGLPA]

]

3L

omny mnd A7 A7 %

% AAF process H A A

5]

v

(7h) @8 Fo =549 (4

() o=y
(2h) HHdAE
(7}) in vitro
(W) in vivo
(3) <kAA

(th A3

ol



Br

71 pH, 4, 423}

MEICEEERT)

B
o
B

&)
=4

_EH

u.o
H
e



H 2 & =ue ZlesHe A&
A1 =l - 9] dEEokel| tigk rlssiEd s

L S /e 4%
7L 80Ml Fukel A 90uvl xol ol2el AbetAle] B ol §@ waAlel dF 97t
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Ak Rokel A AWl o B An HHom Y HAAd F odH rlolyx
(Infectious bursal disease virus), ¢ =ZEpvle]e]l 2 (Rotavirus) 59 ¥ vlo]g A& o] &3}
of g, 3 HRV (human rotavirus)® & "3tz HRVE dfsh W3k A9 7)
e @ A9 28 ]l

o 91738 o] 1wl Helicobacter pylorig W %3t E. coli, Salmonella sp, 419 F¢
N3t S, mutans SOl g GRIFAE o] &t AF HUEA B AR HIMA Som o&
Ha lom oF2 ofFo WAstE A AW gk sk gAY o] &o] At Foltt.

vl @rjo]l o E ¢ W3 E o83 FEE A A A gHolAle EA Zd
Zof 3l Eo] W3tgAE AL, AL (in vitro) ¥ AAW(Gn vivo)ol A & TolA A
AA EIE ASsI vEAAA =z A TteAS AFFol)

Hh @ERlo] QRIT ~E ¢ JE o) GFunlErel FEATE B BT AT FAAMHIA =
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H 3% dyigdsd e 3 2ot

BBMV &e] Az
7F A 2% 3 BBMV &

AVAZE A e o] &3 cold saline &4 o® HuUFte] Azt &ES AT Al
A3 A2 M2z A7 3 T cold salineoﬂ HE3Y slide glass® 2% W79 554
S 3 Fo 2 Aus FYEdt £89 55 A2 59 EF 9] buffer (ice-cold 50mM
mannitol, 2mM Tris-HCl buffer, pH7.1)°l 492 ¥ homogenizer2 Z#3| w2839} 2
st & CaCl® 10mM= H7beh 5 15683 AA & A4 Edssivh A a5 W

e ANt glsto] AbE A HEE FH oz ARSI

L e g4
(1) Alkaline Phosphatase Activity
88 #HA 2% 78 BBMV Y& oA AZFMBCA protein assay) 3+ &, 0.2
mg/ml= 343k 96 well plateo] 37 C oAl pre-warmingdt Reagent A (100 mM
Glycine Buffer with 1.0 mM Magnesium Chloride, pH 8.8 Buffer)E 50u% #H7}s 3
standard enzyme solution (Phosphatase, alkaline from porcine intestinal mucosa, Sigma
#P4002, 1.1 unit/mg) %% samples well 9 10 w® #H713sla, 7]d 2 Reagent B (15.2 mM
p-nitrophenyl phosphate solution, PNPP)& 50;0@”/q A7 sl &8sy 37Tl A 1087 A
ke A]71 & Reagent C (20 mM sodium hydroxide solution)Z 10002 2 7}3} ¢
<A A 7] 3L micro plate readerE ©] €34 410 nmol A SFEE A3 Y. e #
mg

=Moo R RH AR 97Hunits/mDE A4S BBMV @93 % o #HE unit/m
A

&3
oo
o

HN

;LI:_
(o)

KeR
=

k1S

(2) Maltase Activity
Malase 249 Kinetic assays &3] Woldel &3 AxE %= Vet =A] &%

3 BBMV & F 10ugs AME3ste] 7] 22 A @.0} < 2mg/mle] w2 H7skoth
BBMVel] Z&5 & 4o os] wWoldozHy R GO Assay kit (Sigma, USA)
o] £3}o] glucose oxidase/peroxidase WH-s-of 2|3 A3 /‘3% ¥ =99 %S microplate reader
& o]&3lo 540 nmolA FHEE AL

gh
sk £a-714 gl % /AR

e
5
Pr(
rlo

(ld

=
£7F #aL

B
o?&
—|~
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(1) Soy bean oil
HAHEg Y AXRE YA F8 3 BBMV %53 BCA protein assay kit (Pierce,

IL, USA)E AHgste] wid A § & @vfd $27F 05 mg/mlo]l S%=% 10mM Tris-HCI
(pH 7.1) k= oz 343l adjuvant® soy bean oilS AFE3}% 3 soy been oil3} 6:45-3]
2 45 02% AHEAA
AF-&3FSI T
(2) ¥&58 Adjuvant
IeY A4S vIE 95te] &8 Adjuvant?]l Seppicit® Montanide ISA 702 AF-&3}

W ‘101‘

34171 & (BBMV: soybean oil: Tween 20 = 60: 40: 0.15)

Atk FAYE F30SA 70) @ FHBBMV &9)E 70 309 v&2 £33l 1,000rpme.
ZOFSe wstEA #3859 ¢E F 4000pmo 2 3EIF wikagivh. 23 BBMV
F%& %2 BCA protein assay kit (Pierce, IL, USA)& AF&3le] @iz Awk & 2 gz x
=7} 05 mg/ml°o] I == 10mM Tris—HCl (pH 7.1) ¢tZ=f oz 343 & Soy heen oil¥ 6:4
o u| 2 45 0.2% AHSPAA R F35AA A&

7]—- /1\_]:1_74
AEAE 2erad 94 (LOHMANN BROWN CLASSIC) F&3FHar, 2l

FA} 0} 3 TF Boosting= 27 FA o2 F 430 AAH A

o]
j:ﬁ_
Z390) Ao W j]_./_”: W2 138§ 4°Co] B#sla, 4L wing veinol A A 5
s B

Heol & A g EolAel A9 FHeFe 2elstr] 913 BBMV specific IgG ELISA
6 well plate(Maxisorp nunc immuno plate, Nunc #439454)¢] BBMVE 250

=

ug/mLE 843 & 100 ul® =3}, 37 CollA 1At coatingdtth 12 A2 WId
A 15002 A3 FujA @GA A 220 FAEE peroxidase labeled goat
anti-chicken IgGII+L) (KPL #14-24-06)-& 1:5000°.2 3 43lo] AFE3 I 7|22 TMB,
Sure Blue (KPL)& A}F-&3FA ).

_13_



of ek A FAFAIgY) S4& 913 ELISA
Wb e Eol el Aol shERs F9lEly] 98] BBMV specific IgY ELISAE 3
39t 96 well plate(Maxisorp nunc immuno plate Nunc #439454)°] BBMVE 250 ug/mL=

345k £ 100 ml¥ Hzo}ﬁ 37 TollA 1AZF 22 AT A overnight®H-&A1 A coating 3} 31
th 12k FAEs W9E3s 77 100 ug/mL=E 8]4ste] 28| ©@A 8 A8kl 23 A=
kil HRP conjugated anti-chicken IgY from rabbhit (Promega #(G1351)E 1:5000°8.%

X 18
e
2,
rir

totr

st ALR3Y AL 7142 TMB, Sure Blue (KPL)S AM&3}% T,

3. BR-IgY Alx=¥4
7b AxFA

Hel HJEe ASAREYH Ipe doHe] Was S-ton BHEFo] Wit Ice, A

< 04% w/ve=z H7FgE ¥ 50760 rpm o= 308

B oakekal 36740 AlZHEQE AR, AA ] K& HX A A

HAZsHE Fgste]l ALFA LAVALASAAE2 712 7,400 rpmell Al 58 o 3 uh&
it APl By A5 RS thA] 045-um cassette filter membrane %3 PallSep VMF %
Fouhg ARESte] MF o3 #AE AZ %, 100-KDa cut-off UF membranes ©| &3}
TGS AAteta ol & AR sAAxse] dd A2 (BR-IgY)E

ri
— E{

o1

£

o

7k &A Fold 4 (Dot Blot)

FA e Folzd Ads Bl Wy |
A& Dot Blots 333t oz A83 BBMV (1000 ng/100ul)E membraned] 32k
A1zl & BBMV-specific BR-IgY, BR-IgY, control IgY % control AA IgY & wH&AH
Membrane washing ¥ HRP-labeled anti—chicken IgY$ TMB substrateZE o] &3] &2uk-$-

AA A BolAe AT

oz $HFY] A AN 5A ¢F BA

. pll/4d obAAd
pH 2 - 8¢ W9l buffero] Al LS =9 F ARy g AHAARYS =g

i
IgY9 pH oA elstela, 37C 2 60, 70, 0T &xol w2 gy #W3E sy

BR-IgYe] tAAS Fstr] flste] iz Aitd G F 3 lotse] A Ade

_14_



Foplvh e, dFvE Wor 2% 3T FA 7| T2 deH SA A= 07
4, U4, 3/, 6714, 12704, 1870, 247 del ARk AR B622T/dUEE

60+5%¢] F=FF7|A Baaki.

. 7144

A7 REAGY FL3A BR-IgYs AE, &FuF oz o|FX A 40+27T,
A

7045%, W27 A 6719 &<t BAstHAA AlEsTh 0, 1, 3, 671€l A4, Fa&8%, vAE
Ag, AREATH GAAE, 97 ES AA S

6. A EEZ A
7). ek ehar

200mgol Selenium (merck#1.07714.0050) 1g& ¥ 3L H2S04(36N< ) 156mlE 7}3F &
1S BAH125)15mIE beha, AAef nEmeE

T
WS ¥ Zgtaad de & olE 0.IN-H2S04°.2 o] w3k o 71

t}. ELISA

BR-IgY % IgYe $Haks &3ty Y& total IgY ELISAES 3319t} Maxisorp nunc
immuno plate(Nunc #439454)¢] polyclonal anti-chicken IgY&IgG from rabbit (Sigma
#C2288)-& 1:20000.2 3] A3te] 100 ul® +3kar, 37 ColAl 1243t coating 3} ). Detection
A= goat anti—chicken IgY AP conjugate (Promega #G1151)-2 1:5000 3]2433}o] AF&3}4%
t}. 7142 pNPP, phosphatase substrate system(KPL#50-80-00)& ©]-&38} % t).

(1) BR-IgYel thadt CHL A 3Eo|A el 204 d
¥ ZAe] of 50 % JAE Vo AAHINPeH, AE
Ha »n
A HiwE ols 39A ANPBEEL 54 2 FAdEAE

1
qal AaAolAe ARA GAEA EY

_15_



slo] SRIAE (24X HEa) = AAsHA T
(2) BR-IgYell gt A~dA g
67H e v E AT TEAZ & A

&) 2l
ggon 7ztel sxol dsle srleld] 19 18 297 47 Folsgion], A% T & of

=2
[-41
=)
)

(3) BR-IgY ¢l
ANFEHLS E(Water)oll &3lste] A2k ar, 5000 ng/plates Hils =2 sk 1000,

500, 100 % 50 ug/plate® @A A3t AA FEAAATS BEim sto], BAPolA =
AL s v A (S9-) 2 A 8(S9+) Al E5F 5000, 2500, 1250, 625 2 312.5 ng/plate &

]
2 A 2 Ytz @ Ade AAsklvh

o

o] thelk BR-IgY 9] 28 whE AGJ-Fo] =248
%

@3 AR SAAYE Ao dzel sk T)eAd 93 A9 slEFe] A Ao
2,000 mg/kg BW. o]4o 2 Adyonrnz o]lF netoz #Hzo 2 200 @ 2,000 mg/kg

BW. %o & 28943 A& ¥ Fol & uets BstE #Eete] 90 W AFol =
AA e &aa AAs] flstel AAlESit
(2) SD dx=of 3 BR-IgY2] 90 ®H&E A+
BR-IgY(Lyophilized IgY powder)e] ®¥H&5 75 Fojof 2]t HAal=Adwsie) Fu54d3s
ZAF3L7] 918ke] 40, 200 ¥ 1000 mg/kge] Fo-& Y

Fo 393, 27%e] 35S BEET AFH AR AHAE, = AAN ke 4 A
A B, A7, dAaet AL daAsetd A 2 el xAstE AALE A
t}.
8 714 &

7F. in vitro EBHA ¥

(1) olF+ =g EAdA

FHoz AES HA A FH BBMV dlol= 2ol @rstEg 7hrislste] HE4

on ¥ugow Ha T437] Y3 o8 A3} EAET transporterEo] £A13FaL riar &
HA doem, 53] maltose, sucrose®t #H2 oY FEES XEFGoz FIEr] 3% «a
—glucosidase &4 EA47F &¢# A vtk weka], BR-IgY7F &% W o|dF EELAES &

oz A=A gelsty] 93 A FEHE gyt
(7h) BR-IgY$4 BBMV &AWl £34 o7 #alFE A2 ol (maltose) #3f A 2l
2 AA3 BBMVE 1 mg/mlzZ AZ3te] 01 mg/mlz A2 AAd5Fz 8235te] &4
AR A, gETOE control-IgY9F Aoz AA BR-IgYE lmg/mle =& A

_16_



Z3le] AFE3LSE Y. BBMVE £ 507 10uge AFE3Fe] 3087t pre-incubation § 7] & 2 A o}
Fe 2mg/mle] FEE 7S BBMVel 23E Eao] o3 WeldozRH e X
=S GO Assay kit (Sigma, USA)E o] &3} glucose oxidase/peroxidase w8l 2]&] A3
e ¥=39 %S microplate reader®E o] & 0}04 540 nme] A FHEE HAo=
gativt. Ba-713 whgo] o VAR S

)

- =

Vmaxe ZA-7]2 wh&o o3 A|gte] wE FFEe] S7F 5 g
=

29 1A% Arse g7t 255 BAk /1AS hEA Redte A onsta )
77} HeFE F Vmaxts gol 485% Hao) @40 Aol mast 14e W)

(4}) pNPG assay

a-glucosidase & 4(maltase)e] €4S =4317] 93 Plerre 59 WHES WS pNPG
assayE A A3 THT7]. pNPG assay+= 7] 2 <l p-nitrophenyl a-D-glucopyranoside (pNPG)7}
.49 a-glucosidasec] &3] a5 A4 E p-nitrophenols 400 nmelA FZE=E A3}
of B4 @S A=ste Witk

p-Nitrophenyl a-D-glucopyranoside —  D-glucose + p—Nitrophenol(Yellow color)

a-glucosidase

Phosphate buffer (67 mM Potassium phosphate buffer with 1.2 mM Glutathione, pH
6.8)°] 71X ¥=(0.0625 - 1.0 U/mL)% maltase(Sigma, USA) E4E &33 & A g2 Ay}
3tol  37CoA 1087t pre-incubationdt® . 10 #e] 1 mM  p-Nitrophenyla
-D-glucopyranoside (pNPG)E A 7}&lo] 37C, 208-7F wH8-A171 % 100 09 0.1 M Na2CO3
% Abshel WEE FAAYL 400 mel A FHEE FANAG. BAASS UF FAF
At e vETe) FYEs vwstel A8 %6 Axstanh

(71 BR-IgY$¢] glucose transporter®] thak & o)A
BR-IgY7} AM¥ 3WHe X% transporter®t 2 3s=+ o F-E immuno- fluorescence
HFR S o] 83te] W3t HT-29 ¢ HCT116 AEZ cover slipol 1x105 cells/mle] ¥ =
seeding3} 3L early log phase® A 438}i= 1643t 5ol paraformaldehyde £ 2 AXE 1A
3199tk Blocking solutions °F 30% #<F 3t $of A|EE lug/ml¥ 10ug/mle] F== 2
A 7F A28k tl. PBS®E washing $¢| secondary antibody (goat anti-Chicken IgY-FITC)Z
IAIZE Aestal d3 A g o2 #Esiivh
(b)) BR-IgY 9] AAE] wE Y53 &5 94
HT-29¢9F HCT116 A EEE 6-well plateo] 70% confluent3}# seeding3dlal 16A17F &

[e]

T

gt

E{o{n
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ol Low glucose®| A2 A23te] 1A vl gsit) o] & BR-igYE = 2A17F A 2|33tk
Sof 18FDGE 2uCi/well®] T2 1A17F ¢ dlar PBS= Washmg Lo MEES trypsin A
g ko] wold /‘ﬂn’i_‘éegamma counter’] & o] &3] A YU EF4A I1SFDGE =439}
AEAR A e HT-299F HCT116 MXE 96well plated] 1x 10°cells/well = %=
seeding3til, 16A13F & 74749 AN EE wEEE A3t 48*17J | MTT & (5mg/ml
in PBS)E 20ul/well ¥ =& A slar 4A)17F o wix]E A AT $ DMSOE A7}stsich z+
welld] EF % E 480nmoll A~ A s =3 vl o).
(th 5% FWAE ¥x9 FFdAAd

Mouse primary intestine cell (CHI Scientific)-& 12 welldl 60% confluentd}Al wj % £
low glucose HjA| = H&3}3L control-IgY(C-IgY)e} AA BR-IgY(P-IgY)E HEW= 247
A eekslttk. 18FDGE 2uCi/well®] s == 1AIZF A3 ¥, PBSE washing (3times)%°l ¥
—counter’] & o] &3l MEU 4% 18FDGE A3t AX AAAs= cells 96well
plateo] 1x 103cells/well ¥% 2 seeding 3tal, 16A7F & Z2e] ANEE Yyodz A9
&, A8AIZF Fol MTT &9 (5mg/ml in PBS)E 20ul/well ¥%=% Aestal 44 F Fof
A& AAZ Fo] DMSOE 7183, TFEE 4380nmol A =433}

A A

o

_
Qs

L in vivo E¥A
(1) AAFE °
AAF (Oral Glucose Tolerance Test: OGTT)E 331 th
A2l SD Rat Al @Fwel AEEE Fo 5 AT kg 2 g9
maltose(MALTOSE MONOHYDRATE, AR908, SIGMA)E HisHTol 59 AF kg T 10
mLe] Foldgow Al B4 Fosidvt @954 Wi 138 FAI0 mLE o] &3
rate] P|AW HE(100 T 200ul)F dIF=A7] of5-A A E] H(Roche Diagnostic Co., USA)E
ALl 2R dd AL 0 (pre—dose), 15, 30, 60 = 12080 A A)3}9) v},
(2) AAF5 o] &% BR-IgY ¥HFAqA 3
SD-Rat& ©]&3to] F7|3F whig 2o s &lskt 15
2 F AF7F 10me/kg(G3)3 100 me/kg(G4) ] BR-IgY & di =
mLe Fodgoz A AT Tt hErdoz AEHGHY Contol-IgY(G2)w& F
At AREEY e FoAet AR Aol AVIE Y] f18ke] EEAVFH 1241 @9 =
iRl 2H S wrolls LAl ol AA el FoA o] ARE o] & F JEH XHES

9. AFT AR Aol F 13 2459,

—
2
e
)
i)
of\
o
fie]
[-4 (]
)
X
[N

% 2 BBMV &9e] Az
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Z5¥H BBMVE %

Fo

7F A &

glo]
i B 54

A TgY A

o]

-BBMV

)

U

5]

47 BBMV g9

wele WA

22 d =7 A

o}

Ho

peaet.

833

TE 5

=
=
=

(adjuvant)

& &3 (Emulsify) 3}

3+ (BBMV)

2. BR-IgY Alx34 HA 3t

iz

9

o 2EH IgYe wEFAAETA

5]

L2

3. BR-IgY EA ¥

)

-IgY 9]

Dot-blot¥} ELISA(Enzyme-linked immunosorbent assay)

sk BR

°o]-&

=
=

2l

2 AEY

=04

2 (BBMV)l

peiet.

633

BN
T

=
iz

To
-
N
;.Oﬁl

o

w

(1) pH/

=K

¥ %] BR-IgY

2 2] hufferd

=3
i
glo
=

pH 2 - 89
IgYe] pH <tAA S

s

]

[e]

IgY W& &

=
L

60, 70, 80CellA 2o uw}

wl
=

37C

[e:
A

7L,

3}

2l

4. BR-IgY ¢r&A 4 A%

7k 7HEA

o

BR-TgY 9] 7)<
bel A A

S

gt

s

U, A7) E=AE

peae.

S

A 3 lots®] HAAA TG 53
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5. AlxEd A¥

4

)

BR-TgYel #§ 3
Al A ELISAHS v w3dlY)

N
o
il
S
>
il
)
doh
i)
o
o
o
£
£
iy

yul
o
dob
r [0
ol
8
=
0
ofN
BN
4
=
%
ol

6. BR-IgY ¢rA 24 A%
7F SD #=of thik w3 A Fo] SAAE
@3] AR SA4AE S 448
)l we} SD F=E AFES] AdEAY FAHFE 2 000 mgkg o2 A -4 b7t
oly A

tt.

U 8A=A
(1) BR-TgYell & CHL 2ol A2l A o] dA &
A A A o)A} FHoRE Hrlstr] ¢3e] Chinese hamster +21¢] Lung Cell (CHL) &
ol &3to] AW (-S9 Mix) ¥ thAMEA S (+89 Mix) o] fMA o] A& & A3
(2) BR-IgYel gk &3Add
Fra=54ds F7tskr] f18ke] v CR) H2FAXE o &8 A3AT S A5
(3) BR-IgYel tgt nlAEESAEAH| 2]
AE BAEAHe] FEdF-E Pty 913Fe] Salmonella typhimurium ] 3] 2E]
274 759 TA100, TA1535, TA98 2 TA15372] 470¢] 52} Escherichia coli ¢ EHE
87 TFQ WP2uvrA & o] 83te] Al g HASHTH

(1) SD #=o] tisk BR-IgY*| 28 whiy AF-Fo ZAHAF
drol 2, 200 2 2000 mg/kg §HOE 28U AR wkE Fo & el HEE @
Zate] 909 w5 AR SAA Y] &S AATY] fste] AAEA T
(2) SD A =e] g BR-IgY 9 90 wHE AFFo 5449
HEE A Folo| ot HalmAgwigel Y¥EAHES ALY 98k 40, 200 2 1000
mg/kg? Folg&3S Aol SD Yo 90dzt wkE A Fo] da, 25 A8
ko vk

7. BR-IgY 7]54 &
7} In vitro 97F =4

SR

il (

1) °olgH Esllas
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XN
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KeN
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=% (18FDG, 18Fludeoxyglucose)

Y422 BZAEH ¥
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peae.
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=

£ °]&
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v In vivo EEA S

peae.

833

= 2=
= T

T FE3FAAF (Oral Glucose Tolerance Test: OGTT)
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=
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(A)

Vmax
50
38.6
25
113
1] —j T
30009 Prep. 20000g Perp.
Purification Method
(B)
relative O.D. 3
3 2k
1.5 -
0.5

30009 Prep. 20000qg Perp.

Purification Method

a8 1. A 23§39 BBMVEY 9 (A)Akaline phosphatase €4 3 (B)Maltase &4

_23_



08 r

——Con  —3000Xg —& 20,000xg

0e

04 r

0.D.450 nm

0.2 r

0 2 3 4 3

Immunization (week)

o9 2. JA &2 2 BBMVE2] HE34d wE Rate] &34 W Anti-BBMV IgG 97}
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L8 F AL, 3-ton Working
val.
(Yolk:lee:Water = 1:2:7)

25" #el

UF, 100K cut-off MF, 0.45-2

% 3. BR-IgYe] &gy 8%
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¥ 1. BR-IgY 9] AL &9 2443
- Batch No.
#08001 #08002 #08003 #08004 #08005
A2 e (g) 11900.0 6000.0 4300.0 12300.0 12700.0
Q ol o
Lfggg("m;jm) 7.9 8.7 9.6 7.7 7.8
% oA ok (g) 9412.9 5226.0 4119.4 9483.3 9944.1
IgY/ e A (%) 14.2 16.1 16.0 22.0 20.9
Total 1gY(g) 1336.6 841.4 659.1 2086.3 2078.3
whal A Shek(%) 79.1 87.1 95.8 77.1 78.3
Total IgY (%) 11.2 14.0 15.3 17.0 16.4
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1 BR-IgY7}

= =]
= 53

2] Kinetic assay

AN
AEE %E YeR AT

Malase 24

-
1.

s

A

10 mg/mle] w3t AF= X A], ol H

7l
£

= &%

27

| 4977297} A maltase &4

3|
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v
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100%

80% - 71.5%

61.1%
60% — 54.3%

49.3%  OL7%

40%

Inhibition ratio of Maltase Activity(%)

20% -

0.0%

Control  #08001  #08002  #08003  #08004  #08005
Batch Number

218 4. N AAF Batch® BR-IgY 9 Maltase &4 A&l v]a
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.:'ff ‘I".
||::I :l.
ill !|.
.i Specific Ant'—\ﬂHMV IgY
|
:I; I |IIII:
I:' R‘\H | '.\
i Wi ; B~ : o JI \H'. TS
+——Flow through —> *— Elution—™

1% 5. BR-IgY® BBMV affinity @A Z2ZvtE 13
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vl @3] Fol B4 AE
AEietn e Ve E S EALAECTCE) 9 fofate] GLP7#Ql d=r8}5hA)
g AFAEKTRAA =4 ARE FRsanh 719 714 259 dde KFDA 54413
71zo] Fdlel AE-S ST AEe 20099 3€ 11¥el AlEE o] 2009 49 13U 7R
ofgi e} o] &y HATH
(1 A=
SD # =9 thd BR-IgY(Lyophilized IgY powder)®] @3] AT Fo Z=4AF
(2) A8
BR-IgY(Lyophilized IgY powder)ol| thgl &3 A F-Fo SAAAFE oofE 59 =44
A7) (Aol FEQrdA A Al 2005-60% )] wel SD ANE=E ARES] AlFHEASY] Folw
S 2 000 mg/kg o= AAT oF-g Zhzto] Wi 13 Ao Fo & F 2573 APEE, dukE
A, A 2 FAaAe BF 24 s ot 2
Oh A@7IZE T ARBEA Foo o3 AEeES dEEA Ut
() Iursy dEd Y Be oA AdEZ Fold o3 ojyAae #EHA @t
}.

() Aeszd O3 A522 2% grEs AR A% A% 594
q Apelt= QA e,

() AEBES) P4 24 A3t RE FolrdA Fold wd o|dade wAHA Wk

=
olAe] Az F-¥ BR-IgY(Lyophilized IgY powder)®] Fo %S 2 000 mg/kg 02 AA
3l Fojst Ait AldEE 2 oA #E FEo e, Aesd 9 FHAA Ao

= &
= Eolg w3l oA Aol #EE A fgkoem i BR-IgY(Lyophilized IgY powder)el tf 3k
o) AL ¢hF BFE 2 000 mg/kg o4O AR HTH

2,
o
=,
35

o
=

uman dermal fibroblast (HDF)E thiAto 2 BR-IgY 9 AXAAANEAGE B
g/mLe F=7A AxQHGAN A9 YElURA Zes dEIIATHIEH 6).

1
2 d5E Axel 2 540 gle Aoz FAHrh

A HA -

3

G AEFGE 2E EH"“’E AR FRFA T AEY A B APl wA e dEFs

E23 A3 10 mg/mLe] il FEoAA M FEAPE] #EH oW 1 mg/mL =74 HT29 A

EF A= °oF 10%, HCT116 /‘ﬂ Fo A= oF 20% A= AXAZY A& &¥3E e AT
T AETA MEAAFAE E= HCT116904 o AASATHIH 7).

T AEZFE HESE 100 ng/mL 7HA A w29 GEFA e Mx AFAS sHE

wzhelk A3 7 AEF EFOA 1 ng/mL sEFYH oF 10%AH R AlEAGANELE B

e AxEFolA 100 ng/mL7bA 9] FAl s s AXAddE 10% A= A
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100 ng/mL #XolA °F 10% 7}=F

[o]
&e

_Cq /\gx

23!

Zo=

b A

S

3

A
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B

. HT2-9¢ HCT-116 A2+

HT-29 HCT-116
Origin Colon Colon; Colorectal
Morphology Epithelial Epithelial
Histopathology Adenocarcinoma Carcinoma

Major genetic

variations

p53 mutation(R273H) myc+, ras+

pb3 wild type ras mutation

Metabolism

High level of glucose transporter 1

High level of aerobic glycolysis

Morphology
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120

100

80

B0

40a

20

Cell viability (% of control)

I:I 1 1 1 1 1 1 1
Ong  Sng  10ng 100ng  1ug  10ug 100ug  Trg
Concentration

¥ 6. BR-IgYel 23 IIDF A ¥2] AEE
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120 ¢

g
E
c
L]
5
F
£
€ 0 W-EHT29
x ® @HCT 116
T 0|
L&
0

Ong 100ng  1000ng 10ug 100ug 1000wy 10ryg

Cconcentration

28 7. BR-IgYel 93 HT¢ HTC AX9 BEs

_35_



120 1

2 100
c
=]
L&)
5 T
»2
e
2 ¥
2 4| E-EHT29
L
= ®-@HCT 116
© !
] il
o
Ong g arg 10nQ 25m S0y 000G

Concentration

28 8 Awx BR-IgYel 93 HT 9 HTC Al¥e &4
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J
AL, TEEIHE FLF FHNA T} FAHoR
BR-IgY A4t Ze 34& Azl & #470%xF +3
Con-IgY 04 kg A4stdd. &2 5
kAT,

v} BY-IgY &4 o+
(1) BR-IgY A gy oA+
BR-IgY 9 &9-aA wkgo EojAe stetalr] 93k ELISAES 33 A8 34
buffer$] placebo2t WA A &4 (pre-immune control IgY), BR-IgY 0.1 %{(w/v)2e] 50¥] 3]4
ol Z}7zbol] Eo]ghA| A AFEE(Specific IgY) 125 ng/mlE spiking 3 Al & ¢} 1A &S A&
thaf wkE A&stedvt. 2 A3 placebo$t, Pre-immune control Igy, W39 @O B Eo]gH)
o] dekS FA o, Placebodt M # A (pre-immune control IgY), W3¢
o 0.1 %(w/v) 50H} 32X el spikingdt specific IgY e Hit 58S 27 85.7 %, 96.7 %,
0.8 %= 73 FHE HEFHATHE 3).
o] Ayvpz IJE
Ul m A o] 9l ol BR-IgYe]

_u

Z A8 e ELISAY-S &gaaa 2008 A AHs
the-3t 2GR 4).

Oll

olde] Sli= IgY

flo U

¥%(Lane DI 754 W3 A (Lane 3)ol A% -4 wh-gof 2
sh dbadkgo] Ao hxr W3k e 2 x4 AA IgYs S @& As &
59

bE a9 gje] F99 BBMV Sold oz Ais)

o,
_0|L
8
X
N
juit)
L
e
rir
o=

N
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i 3. BR-IgYY FYE|A

HEdew 0.1 % (w/v) 9
Placebo Control IgY 50 Hl 249

}\]JEJ_ No. Specific IgY Specific IgY Specific IgY Specific IgY Specific IgY Specific IgY
125 ng/ml (-) 125 ng/ml (+) 125 ng/ml (-) 125 ng/ml (+) 125 ng/ml (=) 125 ng/ml (+)

1 ~0.001 0.084 0.012 0.091 0.139 0.245

2 ~0.005 0.077 0.005 0.087 0.127 0.201

3 ~0.004 0.073 0.006 0.087 0.127 0.197

4 ~0.002 0.082 0.007 0.085 0.123 0211

5 ~0.007 0.078 0.010 0.002 0.128 0.210

6 ~0.004 0.089 0.012 0.109 0.111 0.192

7 ~0.004 0.082 0.016 0.008 0.126 0.198

8 ~0.003 0.080 0.015 0.096 0.135 0.199

9 ~0.001 0.083 0.015 0.106 0.142 0212

it ~0.003 0.081 0.011 0.095 0.129 0.207

EFvA 0.0019 0.0052 0.0041 0.0085 0.0092 0.0158
I N.D. 107474740 | 5257214 | 1212128236 | 175£13.5647 | 288+22.6464

sl 85.7 96.7 90.8

*

<o

ox |2
N
*
*

ot
1
2

.

9 A(y= 0.001x + 0.022, y: &%, x: specific IgY s =)o tgiste] ALk &

.

xx. [(Spiking Al& 9] specific IgY &%)-(Spiking A Al&9] specific IgY ¥ %)/Specific
IgY 125 ng/mbIx 100

N.D. : Not Determined (FA&3t= n1|yh),
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i 4. BR-IgY®] &9 5o4 Igy

Batch No.
75
408001 408002 408003 408004 408005
AR (g) 11900.0 6000.0 4300.0 12300.0 12700.0
1%(w/v) &4 2]
79 8.7 96 77 7.8
ol d F % (mg/ml)
F waE ok (g) 9412.9 5296.0 41194 9483.3 9944.1
1%(w/v) 92
Specific TeY %% 111.2 135.9 95.0 128.3 98.2
(pg/mL)
cral A ok o
Ty e | 1% 1.6% 1.0% 1.7% 1.3%
Specific TgY (g) 132.3 815 40.9 157.8 124.7
o) ulk 02 sF2k
a8 %(H;fj— o 79.1% 87.1% 95.8% 77.1% 78.3%
SpeCiﬁC(%%Y & 1.1% 1.4% 1.0% 1.3% 1.0%
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1. Eo] &A AAFEE3E(Specific IgY STD); 1 mg/ml (dilution, 1:500)

2. =7 AA IgY(FA Control IgY ); 1 mg/ml (dilution, 1:500)

3. BR-IgY ¢&9% 1% w/v €9; 10 mg/ml (dilution, 1:500)

4, ET 3L D (Control IgY) 1% w/v &% 10 mg/ml (dilution, 1:500)
5. Blocking buffer(Placebo)

219 9. Dot blot | 2|3k BR-IgY 2] & Eo|A
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(3) & FA S &, sistd B4 24
(7b pH <34
pH 2%} 3elA&= & Ul TgY ko] vk 1A1zE "ol Z7] grell vlal oF 60%7H<] 7+
2skelow, 53] pH 204 = 2443 &
ATHZE 10). o= AAFTAN A¥, 2 pH 3tolA] IgY7t ¥AH7] wifo=z Fes
SDS-PAGE oA A IgY @93 size®t 0|3t bandE Mol AL &9l 3}93\‘:}(13 11).
Z#y, pH 5 ol el A Whe 24X AR IgY 7| st d oz fA5= A

IgY §hefol 7] thiu] 5% wwho.z EAghs &elst
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120%

100% §

0% -}

60%

Relative Activity (%)

40%

20%

0%

0 2 4 1] g 10 12 14 16 18 20 22 24
Time (h)

¥ 10. BR-IgY 9 pH <A A

_42_



MW (kDa)
v - _ IgY
150> A =g
lgY
75>
25>
—
1. MW standard
2. pH2,0h
3. pH2,24h
4. pH3,0h
5. pH3,24h
6. pHS,0h
7. pHS5,24h
8. pHS,0h
9. pHS,24h

2% 11. BR-IgY®] pH A Ao tig SDS-PAGE
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(‘b <(Heat) ¢rAA
60C7HA = 3k ol HA Igy EF tAAORZ FA o 70T o] ddAle
=
[e)

Aol o3 otgAo] FAF HAsPoH, B3 - 70Tl 607 A

it
s
BN
rjg
=)

O
ol

AloF 20274 SEfFol ke A T ol %o ==dlA= IgY
7F el 93] wsiEe] w357 wi] Aoz BAHM, A Aol 70T o] elA

= IgY band”7} &S FSeATHE 13).
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(A) (B)

140% 1408
== 310G,
120% 12086 - —— B0
. —&—70%C
100%% 10084 —=—80%C
el 80% g a0
z
2 60% = a0 L
> 2
= £
g =
3 0% T oam |
=
3 &
T
& 20% stz E
0% ' ' ' : o - - - I '
10 20 30 40 S0 60 70 a0 10 20 30 40 50 60 70 a0
-20% L oo L
Time {min) Time (min)

% 12, BR-IgY9 &% <H44 (A) BR-IgY (B) A4 BR-IgY
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MW (kI¥a)
e’ PEESEw - IgY
—
>
S0+ -
m—
25+ [
- =
1. MW standard
2. Omin,
3. 37°C 30min
4. 37°C 60min
5. 60°C 30min
6. 60°C 60min
7. 70°C 30min
8  70°C 60min
Q. B0°C 30min
10, 80°C 60min

1% 13 BR-IgY9 =% SHAA AlEe thgk SDS-PAGE
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(4) BR-IgY 7] HE b AE

=4 7|7k 247

o,
s
i)
B
o
>
N
rir

= 0/, 1€, 3714, 671, 12714, 1871€¥, 247
ol A&t AFAXAL BE2T/AHNEE 6015%2] a&a57]oA HHBAsH o 7} A

2 § 1278 A7AA A3 Folw offel @ EHFEAM mF TE
skl o folgk WalE Holx @Uvh(E6, LY 14).

o
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F 7 AEA 59 =9Wel Al

il

43t

Tester Chenmucal Dose Colomes/plate(Plate A B and C)
Strain Treated (ng'plate) Without 5-9 mux With 59 nux

TAGS Test (] 18 19 14 21 26 18

Article 321.5 17 G 16 16 17 14

625 19 10 17 20 19 19

1250 18 15 18 18 20 18

2500 14 17 15 17 19 15

5000 17 18 21 17 17 17

TA100 Test (] 118 127 108 135 118 130

Article 321.5 128 105 134 136 121 122

625 141 115 111 109 141 135

1250 131 128 113 130 148 132

2500 124 144 135 123 133 120

5000 139 119 109 132 127 143

TAI1535 Test 8] 16 12 15 17 16 17

Agticle 321.5 8 18 16 13 12 19

625 20 T 15 14 8 17

1250 17 9 18 16 16 13

2500 18 12 17 12 20 13

5000 13 18 26 15 15 22

TA1537 Test (8] G 7 G 11 7 12

Article 321.5 3 8 5 6 10 8

625 3 5 4 £ (&) 12

1250 3 5 5 15 12 10

2500 = 4 (<] 8 8 11

5000 8 5 10 4 13 11

WP2usnt A Test (0] 34 24 33 31 28 35

Agricle 321.5 37 27 35 35 2 29

625 35 27 38 27 39 21

1250 40 26 29 30 28 20

2500 36 30 35 37 26 28

5000 42 45 34 34 22 37

Positive controls

TA9E AF-2 0.1 262 303 236
TAL1Q0O AF-2 0.01 584 620 553
TAI1535 Nalv3 0.5 350 322 314
TA1537 o-AM 80.0 T2 910 823
TWP2uvrA AF-2 0.01 420 416 393

TA9S8 2-A8 0.5 369 406 344

TALOD 2-A8 1.0 556 544 &03

TAI1535 2-A8 20 216 245 210

TAIL1537 2-AA 2.0 188 245 190

WP Z2uvrA 2-A8 10.0 213 186 155

NaN3 : Sodium azide

AF-2 © 2-(2-fury])-3-(S-nitro-2-furyvl)acrylamide
9-A4 - 9-Aminoacridine
2-A4 - 2-Aminocanthracene
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(h 2842
2000 mg/kg BW.& %ol A3l ¥R Fu] 20 4dA] Fo| FEE, $AUEE, FAY
o]

I
e A, 19 13 243 For|ter 3o Ads AAE A3 AdE T Abds

7
WE ANFYE BAEA 2gtor], Fof A% RAA AFL vwd A o)z Foj oA
= gAvETel v BAGHE o4 i

0 0 (% T el WEE 0.10 £ 0.05 (%), 2000 mg/kg B.W.

T FIEE 0.09 £ 0.04 (%), FAWETY HIEE 561 £ 092 (999 WEE YE AT,

NEBEAE FoAd 7 o] Yold vy AATE 49% 2 AGT FENTE &
ol uE RE Folgold AdBANEE BAR0R §o8 ol vehlA gkl
FAUzTANE 28 AR SAUzTel v& BAGHoR S5ty AT S

7F YEFSTHP<0.01). A 53 9] # %<9 PCE/(PCE+NCE) H] &2 919 22 T4 = Hir 52.68
+ 3.32, 54.40 £2.74, 52.66 £ 1.28, 53.49 + 242 2 46.05 £ 272 = =

O upebd WA EEe B A@ade ] vhes 254 L0 dE A8S fusH 2 A

o2 AFRHTEE R).

b
—
<
<
()
=
“&
~
el
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=
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S

o
g 2
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Chemical Dose No.of  MNPCE/Z2000PCE's PCE/(PCE+NCE)

X Treated (mg'ke) Anmal (Mean=S.D.. %) (Mean=S.D.. %)
Vehicle 0 5 011 = 0.04 5268 + 332
Test ftems 500 5 009 = 0.04 5440 + 274
Male Tast tems 1000 5 010 = 0.05 5266 + 1.28
Test tems 2000 5 009 = 0.04 5349 + 242
CPA 70 5 561 £ 092 = 4605 £ 2.72

* P=0.01

Vehicle : Water

MNPCE : PCE with one or more micronucle
PCE : Polychromatic erythrocyte

NCE : Normochromatic erythrocyte

CPA : Cyclophosphamide (positive control)
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mmmam mi memmmmr mm e mm—— e mmm e ama Sr s ——— o ny % gy m———

Nusbers and Numbers and pereent(®a) of cells showmg stuenural berration

Concen- _, percents (%)
Treatment Tl?am{ﬂ tration Choeei of cells dge- Gap Chrromatdtpe  Cloomosome typs Total Tudze
Tmeld .. Cels . ment : nige-
{ngml) showig ) Others ment
pokad z cth ota esh 58 £ =g %
1w 0 ] 1 0 i 0 0 l 2
Nagatw
o R o 1 0 0 0 0 1 1
Confrel
200 oo 105 20 0@ o000 000 00 200 3Ly
100 0 0 ] i 0 0 0 0 0
1250 1w 0 . ] 0 0 0 0 0 0 1
w00 105 000 000 000 000 000 000 109
1w 0 ] 0 0 0 0 0 0 1
Testiem 6 50 10 0 . 0 1 0 i 0 0 I 1
w000 109 105 0@0 0Q0 0Q) 0@0 103 200
10 0 ] 0 0 i 0 0 0 1
5000 100 0 - 0 1 0 0 0 0 1 1
200 0o 105 105 o@Qn 000D 0Q00 0o 1{9 110
Pusitie 1w 0 4 14 k) i 0 0 5 36
Control b 03 100 1 - ) 11 4 0 0 0 5 56 +
(A0 w109 765 B NE0Y 000 000 000 10555 * 11260

g, gap; cib, chromand break; cte, chromand exchange; csh, chromosome break; cse, chromosome exchange; MMC, mitomyam C; { ), ave
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70

—Saline
60 “lg¥ 0.1mg
o *[gY 0.5mg
_ﬁu‘ —lgY 1mg
& 40 “Negative
£ il
3 30 carbose
2
20
10
0 r y —\_,_
-
0 15min 30min 60min 120min

time

9 18, SD ratell Al BR-IgY 9] OGTT 2
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4 ¢ ﬂ’ﬂﬂ 2 =39 A= kA AAE %l;gg An=s 3ol37)
A}

AF AL 20089 @SR d kA ﬂ% Al AL v (#08001, #08004 B #08005)° Al =383}
gstel AT

o7 AP, 2+ F& @A in process control 7]FES A
4% A=

=
[6]

5 : 5} a0,
itk A 5, Batchd 9% 5 57 R & Total Igy e

ok 4= 9l3%0], #10001, #10002 2 Batch A4t A3}, T ]2 =5 #08001

5o} gelslol Ak AL hgFor SYHch w3 4L o
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10, FUA Y WA wE BR-IgY 9 IgY b s

Batch No.
G

#08001 #08005 #10001 #10002

Total ¥ ZF A (g) 11900.0 12700.0 3760.0 4170.0

19%(w/v) 9 9 g 20 21
Gl A 5 5 (mg/mL) ' ' ' '

Total¥H1 2 (g) 94129 9906.0 3008.0 33777

il A S Totallg Y $F (%) 14.2% 20.9% 25.9% 27.4%
Total IgY (g) 1336.6 20704 779.1 925.5

A G s (%) 79.1% 78.0% 80.0%% 81.0%
Y& Total IgY T (%) 11.2% 16.3% 20.7% 22.2%
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¥ 12, 7ok A Al
(691 5 %)
} o A&l 71 7R E)
95 | RS
Al 1985 0 1 3 6
1 5.82 4,89 5.06 6.10
408001 2 5.65 438 495 6.74
3 6.00 490 550 7.03
1 6.40 572 541 5.96
408004 2 6.14 5.18 550 7.36
3 5.96 5.00 547 7.35
1 5.42 5.00 550 5.99
408005 2 5.40 507 5.02 7.6
3 5.29 5.20 5.34 801
[71%]

- A AR e =4 A 10% o5z =A s ojef dhu}.
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E 14 7FERPEAA G A=A
A B 7)1 7HANLY), T AE /A
0 1 3 6
#08001 1 «/3/573 =/3/5 % =/3/5 % «/3/573
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(&l 1 %)
_ - A @7ONE)
= ] 3] <=
#08001 1 35.59 — 37.30 23.17
#08004 1 25.44 — — 33.76
#08005 1 29.38 — — 25.68
[7] ]
- Maltase €74 A&l 9]3to] F4 A, iz thH] 20% o]/de] JATE Bt
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E 20. BR-IgY 9 =423 A3}
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%l-

Rk

&l & 4 3}
SD #=of thdk BR-IgY9 @3] A7Fo Z44
. ¢ ST TR 0 mg/kg o) gl &
BR-TgYel 3 CHL AZolAe] dAaoeldAa | 5000, 2500, 1250 ug/ml | o] 38l
BR-TgYel tgh 43)A 2000, 1000, 500 mg/kg | °I’d 8l &
f)
BR-Tgvol o3l 1 4E =7]%<i o] A3 o000, 2500, 1200, 625, 1 ) 10
312.5 ug/plate
SD #=of 3 BR-IgYY 28¥Y whE AFREo =
> & e 2000, 200, 2 mg/kg ol3gl &
Rk
SD #=of 3 BR-IgYY 90¥ wHE AFREo =
» & ¢ 1000, 200, 40 mg/kg | o] A9l &
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vt 7154
(1) in vitro
(7h) BR-IgY 9 Al ¥ 9] glucose transporter(Glut)el] gt Eo]A
thxobA 2 HT-292] whole cell lysate 4% BR-IgYel 93 immunoprecipitation(IP)
o] FAow, BR-IgY(C-IgY)?} purified BR-IgY(P-IgY)oll Al AF8+A immunoblot ¥ 72
A7telE AR el 9)sA 500uge] whole cell lysate?} $H-3F3 = Glute] 4o] =
IP HAvtar A=Ak 21).

—n

BR-IgY+E A X2l glucose transporterd] Eo|& oz A3sli= AS Agstd oz dzh
3k = dQar, o] 3k EolAl e crude$t purified F A EOA FAFA dojuEs Aoz Mol
IgYe AAE= F33HA Glutel oAl A7 Wato] AAEHAT=E AS g2l

w3k HT-299F HCT-1169] + A XA purified BR-IgY7} A¥ £He] Glutet "%
ZetA Holdor Aestes e #EY oA (d 22). 284y, BR-IgYY B¢
purified BR-IgY$ T3 9 (10ug/mDoz A ¥el Xz E s]Fo]= flourescenced A&7}
Ajd oz oFd Ao g Hol BR-IgY:E HIEOA proteing $H3Fal A Aoz xSt}
(ZLg 23).
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P-IgY (1ug/ml) P-IgY (10ug/ml)
o - - -
P-lgY (1ug/ml) P-IgY (10ug/ml)

Fig22. Immunofluorescence®l] 2%t HT-29¢} HCT-116A4 ¥l purified BR-IgY %] Z
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HT-29 HCT-116

C-lgY (10ug/ml) C-lgY (10ug/ml)

Fig23. Immunofluorescence®] 23+ HT-299} HCT-1164%¢] BR-IgY¥Y ZgEo|A
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(}) BR-IgY 9 AA S wE ¥y &5 A4 57
BR-TgYV HT-299F HCT-1164¥6]A =% ¥mure] 4ol airt Seldgm
C-108tt &34 a3 o =ho 1
T AlEe] C-13 P-19] ¥5% 594

ug/ml F x4 Purified BR-IgY(P-10)7} BR-IgY(
ug/ml FEoA AAEH= Foido] AX| &F%
SATHLEH 24).

[e)
}\C‘)] T OHA A

2 A

of 3l EA2 {9
(t}h) purified BR-IgY 9] Al E£A44 oA &3
HT-299} HCT-116 A Zo A BR-IgY(C)%} purified BR-IgY(P)¢] 10ug/ml(C-10, P-10)
I 50ug/ml(C-50, P-50)o] ol A <F7ke] AxelAdl &y #zs o, A axs o
& g

(2}) Primary intestine cell& ©|-&3 BR-IgY 9] glucose uptake
Tt

7t e nz AAJAAEGE)S bl

&

T A A= JATHE 25).
Primary intestine cell< epithelial cell?] A28 7}A|H A
A
o] F w2028 H7Iste] W%k

2t} (48-72hrs/doubling time). ©£o] A :E 9
Aol A7bel Fol A vjYFskal, serum®] 4
=y
Mouse primary cell® 4-%o%, BR-IgY(C)®} purified BR-IgY(P)el w4 glucose
uptake®] Al &7t lH Ao (19 26), MEY AMEFT tumor cellel v AL A
SEd(g 27) oA ANAEe EAoz AT Tumor celld] 4 -$oli=
Sl 2H] o] % A glorm =z controlo] W& uptake &
glucoseau] Zol 71918 Aoz FAy )

O e
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<HT-29 Growth inhibition> <HT-29 Growth inhibition>
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< inhibition of uptake>
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18 26. BR-IgYel 2% Mouse primary intestine cell®] glucose uptake <A
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<Primary intestine cell growth inhibition>
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1Y 27. BR-IgYel ¢]3F Mouse primary intestine cell®] A% & A

_91_



(vh) oG HalEA AAAF

17 2804l H.5o] maltase E49F BBMV &9of gk BR-IgY9] &4 &4 AASE
golsk 4= vk 1 U/mLe a-glucosidase &EAofe] BR-IgY W3 d@ziy A
specific IgY e} =7 IgYE ZHz} 125 - 50 pe7bAl A8 A (Z€¥ 28, (A)), BR-IgY+= &
o]E4 0 F maltase B4 S Adfste As T = AN FHd 36.8%7HA AA
e JAESITE v gzt IgVe AE =9 FHelol maltase &0 GFe FA HE)
Ak I FYPoz AMESE Hx A% f#@ BBMV (I mg/mbL)d IgYE gk 217
28, Bl = BR-IgY’} &% 9<£Z 0= maltase &4 XS Ao, 5 peo
BR-IgY A& Al #Hu] 333%7HA] &4 &4& A9ASIY] a-glucosidaseF Al ZA e} F-AFSHA
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(A) (B)

03
14 - G S BioTEE Sigis oNolgY ®IgY125 DIgY25 0OlgY5.0
12
- ry
3
§ 10 5 02 F
208 E T
2 s
s 06 @
§ % 0.1
£ 0.4 =
=
0.2
0.0 o
. BBMV, 1 mg/mL + BEMV, 1 mg/mL +
Enzyme, 1U/mL + Enzyme, 1U/mL + Specific lgY Control IgY

Specific IgY Control IgY

178 28. BR-IgY 9] maltase &4 A (A) a-glucosidae, (B) BBMV
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(2) in vivo E#HA ¥
(7}) SD-Rat& ©]&% A5 F73t A
BR-IgY(#10001)Z BBMV Affinity Columng ©]&3o] AAs BBMV-Specific
BR-IgYE SD-RatollA 41 953 HAHOGTT)E 4333t
OGTTHA oA HEe] PBS FofolAl= maltose o & 16855 308714 F43%
Ag=rlE HYow, 60F oFREE RE TolA F4% dIgirEs Hth oo wha
BBMV-Specific BR-IgY Foli+<2 20 mg/kg ¥ 40 mg/kg FolrolA % 5o 3A dhx+
of vla) dRdsol dAEES FAATHE 29).
olE Fdl B uw, "WAFHAE WA Az FIE& HETS] 42 WHYTOZFE
A2 BR-IgY¥ EHA0R AGEES dATE F d&S Felsiairh
(1}) SD-Ratoll A AlFzx4 &3
dAFE o] &3te] BR-IgYe] v
vt e Tl AR AHAFY F9
(G2)2 ARGl vldte] A
BR-IgY 10mg/kg (G3)2 G134} F93F o b 100mg/kgE Fo 3 ?1<G4)°ﬂ*1
U A e vaA] ofzke] AlF g AE Rl oy A4 el gl 4R T

A FHEFS 2 Aol 7t gl TH™E 30).

12 ml
b

~|
of) ﬁi Ji
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29
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——PBSonly (n=11)
6l -
= PBS + Maltose (n=17)

—*—Ig¥ 20 + Maltose (n=7)

]
50 - \T —Igv 40 + Maltose (h=9)

40
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ABGL (mg/de)

20

10

140

Time (min)

9 29. SD-Ratoll 4] BR-IgY9 OGTT

_95_



(A)

400
350
8
'
g N
s 6l
'? 250 i
@ -3
200
150 .
0 1 2 3 4
Week
(B)
200
HE
g 150 " i
£ i
)
H
% 100 LRl
ru?:’o HG2
1 | Ny
= 50 A
By
0 -

Week

Y 30. BR-IgY A7]Fodo] 23k SD-Rate] AFT(A)F AEAH=B),GLAIE X7, G2
Control IgY Fo+, G3BR-IgY 10mg/kg -, G4:BR-IgY 10mg/kg+"
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