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SUMMARY

Subject 1: Characterization of TGF-p present in human and bovine colostrum

1. Purpose of Study

In order to evaluate the value of TGF-B present in human and bovine colostrum.

2. Results and Conclusion
Colostrum contains various kinds of cytokines including TGF-p which is known to
be multifunctional in immune response and act as an anti-inflammatory agent. First, we
measured the amount of TGF-p in bovine and human colostrums. Expression pattern of
TGF-p isotypes was dramatically different between human and bovine colostrial
samples. Bovine colostrums collected on day 1 post-delivery retained 41.79+16.96 ng/m{
of TGF-B; and 108.4%7865 mg/m{ of TGF-B» while in human, 284t124.75 ng/m{ of
TGF-B; and 29.75+6.73 ng/ml of TGF-B2. Thus, TGF-B2 is the predominant TGF-B
isotype in bovine colostrums and vice versa in human colostrums. Both TGF-B
isotypes diminished significantly in human and bovine colostrums with time. Next,
biological activity of colostrial samples was examined in vitro. Both human and bovine
colostrums increased IgA synthesis by LPS-activated mouse spleen B cells, which is a
typical effect of TGF-B on the mouse B cell differentiation. In addition, both human
and bovine colostrums increased the germline (GL) Ca promoter activity. We confirmed
that an increase of GL Ia promoter activity is due to TGF-p; and TGF-p2 retained in
the colostrial samples, since these activities were abrogated by anti-TGF-f; and
anti-TGF-B2 antibody but not by anti-TGF-f3; antibody. Furthermore, we found that
anti—proliferative activity in MVI1LU cells by colostrial samples disappeared by addition
of anti-TGF-p; and anti-TGF-B, antibody.
To determine if TGF-f can retain in milk stably, we added isolated TGF-p to
bovine milk and incubation at various temperature for 8 days and measured the

concentration of TGF-p retained in milk. immunochemical property of isolated TGF-j



was maintained in milk at 4C for 8 days without any significant degradation. We also
measured the pattern of cytokine expression following the treatment of T cell line with
isolated TGF-p. It was found that isolated TGF-p downregulates proinflammatory
cytokines.

In conclusion, there are substantial amounts of biologically active TGF-B; and TGF-
B2 in bovine and human colostrums. The data from the present study shows that
isolated TGF-P present in bovine colostrum could be utilized for the deveolpment of

value—-added dairy products.

Subject 2: Purification of TGF-B from bovine colostrum and development of
value-added formulated milk

1. Purpose of Study: In order to establish the purification process of TGF-p from
bovine colostrum and to obtain the informaton for the development of TGF-f added

formulated milk.

2. Results and Conclusion:

The highest concentration of TGEF-P; was measured within 48 h after parturition in
bovine colostrum using ELISA kit. Purification of TGF-§; from whey protein was
carried out by the gel-filtration, gel filtration rechromatography and ion-exchange
chromatography. After finishing QAE-Sephadex ion-exchange (final step), about
2,291pg/ml of TGF-B; was purified from bovine colostrum milk. Purification of TGF-f4
from whey protein was carried out by the gel-filtration, AF-heparin chromatography,
AF-heparin rechromatography and RP-HPLC. After final purification step, TGF-§; with
a molecular weight of 25 kD was obtained, which were confirmed by silver staining,
western blotting and reducing form SDS-polyacryalamide gel
electrophoresis(SDS-PAGE). Finally, TGF-B; was identified native form of 25 kD and
reducing form of 125 KD by reducing agent. About 24 ng purified TGF-B; was

obtained from bovine colostrum milk. Concentration of added TGF-Bl in Infant formula



was determined 100 g/ng. Also stability of infant formula added TGF-B; was identified
very well.
In conclusion, purification system of biologically active TGF-B; and another in bovine

colostrums could be utilized for the development of value—-added dairy products.
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H AR AES F Qv AR #FHATE (31). 28l TGF-p 53] TGF-p.7t
FA Aol ek E9E Kol A AsA2A JpEE L vt (32).

Aol EA8tE dujgoz B [gA7t DA A class T 80% HEE AA 8 ol&
o fgREE "o EH] F2Z (mucosal secretions)ol] EA4]3t}. 53] IgAe oA Lyl
ZFdo] 3t v Eo] X<l AHAHA (innate immunity) @ EHIGLo] 3k Eo] Aol % 3A
WS (adaptive immunity)oll 25 83 93-S Gt} IgA Z2H52 7MY &34 #F
= HY 238 Z (immunodeficiency syndrome) 2 2 &2 v} (33, 34)

TGF-B1& polyclonal activator?l LPSE A=A]7] #wt¢2~ spleen B cellel A IgA A S
SN 71 (35) MES] FE FFolM IgA FAAEL BAXE HEFE Z7AZIT (36).
Arere] B celll & TGF-p12 IgA A4S Aeido=z F7HAZIvta RaEAY (37). T
TGF-Bio] 39 HolZQl IgA FH%= HAaxo=m F7AZIta Bag v ity o] 43t
Zo] TGF-B12 in vitroolA IgA A T4 E =747t In vivooel = TGF-p1< IgA
el 244< 9&& sttt B celld EAlsk= TGF-p &A1& A ASH ©] B cell

Aol Aol TGF-p7F 8% Az 283k Bash /9 Efol vhdke] TGF-
p7b EAR G = Bae v Fvlssa AAbes wbh A o 5

ol A B E = TGF-p= AAotelr g8 f4dA T3 Yozdzg
A BagEd \p ek (17).
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oF4 7k EARF TGF-p7H H7He 7154 AlFe] Awse] A ok wheba] 24
2Rl ARE TGF-BE A7betel Biol ke /154 2ARGE AT Beyol 9
ok Aelst Goe] A AGe] b Fad 29l Ark Apdel Feia, AENA,
SISRE ALA FNA 979 AAE Bolwm Yot A5H BAD 715 HF] thatelA
=z e Al B 2 FdT el a7 5 sk $5stn Azl w
%ol sle 4FL Jldste Aust 4F RS FAsE AL sa vk

HEol T AUBHRR thete] HepHor WAL ANRe A BE 20AE
o olsi w7} mobAWA NEAYAL ol A T FEAY & Yk A FES
Aol A% 3E 7180% A Hor, AR AR kEAANE 75
B A% A% AT 9L 9E F A Hck
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welaat e TGF-B H7F 714 fFAFEo] AA Hx= 44Hd o dJaads Al
Aoz dafth WA 26 F Y 2L Wedmdsve] nen EAPfol $8ol ¥
i TE fAFAE Afel E3E AT P] v §49 F ol J&] Fud
Zolm TGF-pelel v¥d cytokineo] A% f¥ FAF el AlgAo] & o=
71k H2 vt A AdEa s Ve A S d9S B E19 2

E1 IHolM A== 7|sd FHEZe HLsE
2% HRe FHE

DHA 3mg/100m FAFES S, WA 15T +F, el ndw

HlERY Dy 401U S, oldol S o, olwE LASH, AESF

mebe A 200IU SaF 2 DHASF, 92" 6, 788, We

v el E 10ug/L o] AA, ool |, BRESf Felx

HElY B 0.06mg

Nicotinamide 0.8mg

7+ 0.8mg

4 120mg

T i o1/ o o

) 20-100<}/L H 3| o] 2~
(Bifidus, Acidophilus) 1

B ntelr) e et (lactaseZ 3l SE Aol H|

SREERS! 500mg (&2lad 71 ol AFS o

2.54% Woe AT 4.3, A H}O]' S, Y 42 $f

o 52 Be L ,

FAEE L Y 45 i, ALE 43 $F, 43 DHA A5,

FAE 46 -, A= 43 S, vl SR 45
vt Low-fat9-fr, %22 Low fat,

G2 2 A (HAEL*-H 15mg/L, et Sos B AAFs

EYET 6mg ¥7H)
EdE AR HEbYl A, HEFY Dy A
Chrorella growth factor 170mg/100ml At S5
Bk, 2 390)
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1) Bovine %92 whey +¢|

% 2FE ATAA 150002 143 B 214 94 Rt AgEe A A
who] Al AH skim milkE THA] 4Tl A 30,0002 1A17F 3082 Hob 2us 94 s 3
449 & whatman paper® A BA AT o] g o] {5 wheyol pH 27} 2 w7A 25N
HCIE #7bshel 302 $¢ oo waste] F43A7A% #4348 wheyE th 3N
NaOH= F3tAA A3 A7kA 20T Baste] AHgshgl
2) Human %9 whey #d

W ARE AT 170062 102 B A BAD T AT AARAL A%l A
A¥ skim milkE whatman paper® o] ¥A]# #E3F wheyol pH 27} 2 w7%] 25N HCI
£ A7ksbel 308 B geol WAsel B4, 24318 wheyE THA 3N NaOH=
FIAA AE A7A 20T Lt AT

mﬁ‘l

Y. TGF-B137 TGF-B29 A HFH

ZF Wl &A= TGF-B1¥ TGF-B.= Sandwich ELISA WHE F3dlo] At
Anti-mouse-TGF-B1 monoclonal antibody (Anti-mouse-TGF-B» monoclonal antibody)&
1.2 pg/mbe] %% sodium bicarbonate buffer (pH 9.3)o H|3d}lo] 96-well plate (Costar,
CA# 3690, Cambridge, MA)Oﬂ welld 50 A H71ete] 4T A overnight 391t} PlateZ
PBST= Al W A& 3 3 blocking solution (1% gelatin)g& il 37Co A 1A]7F &t WX
At ‘jr/\] PBSTZ A ¥ A& 3 & standard porcine TGF-B; (porcine TGF-p)¥ %=
F ARE oY 714 T2 g4ste] HUe F 37Tl A 1417 &<t incubationdlal Al %
g % primary antibody9l anti-TGF-B; neutralizing antibody 3 pg/m¢ (anti-TGF-B-
neutralizing antibody®] 4 05 pg/m)2] %= 50 w/well 2] incubationd & A% 3}
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At} Secondary antibody?l HRPO-conjugated rabbit anti—chicken-IgG antibodyS 1:2000
d-F 1:3000) 0.2 3|Alsto] A2
37CoA 1A1%F &< incubation 3}t PBST= 3W AlFsta Al 32 SHFZE 39
AEZ 405 me] ELISA reader® o]&3fo] =
$3iA, TGF-B. ELISAE o]&
405 nme] ELISA readerE

(HRPO-conjugated rabbit anti-goat IgG antibody 9] 73
S
2 5 71490 ABTSE A7hske] 2Awkg
3}
TGF-B13 TGF-B2Atel 9] cross-reactivitys =4 3}17]
3t TGF-B1= =A3FA ). Positive control?l porcine TGF-P22} porcine TGF-p1 <&
ng/mlH-8 serial dilutiond}e] ELISAE F3son AT
o]-§sto] Attt
th 269 24 T4 TGF-pY EA Hlm 2 kinetics ZAF
el A e TGF-p AW s AR&ste] WA ALY /¢ il EAst= TGF-p
17 TGF-B29 45 ZAst 1 54& vusddrh. 279 Eie =3 &4 g
a FEHAI G stule] ARl el Aopite] YPxE Ao 5 WA 27 A
e el et BRI Hitiont ol s St 8 B
ALg3tA T B59 sampled YAIEY 9} filtrationS S8 FHAS AT B A7ES E3)
AZE el wE TGF-Bi¥  TGF-B9] EAFE 242 5 Aer o dds ni=
AFNEA H7tFe AAsted o3 A5E AMEE Aoth
& SARE 49 AR T Z2AERd EA8tE TGF-pi3 TGF-B.9 4s 2
Aotazt ok, Ag7hA] S vpe] ostd dfele AFHY ERETH A2 4o TGF
7 EAlskaL Ak Eg ZAEfrols o dfFRT A4 A2 o] EAgitta deEA
o omebA e Al A o] TGF-BE H7hstr] flsiAde & A 52 ole
Hrh
% AZEe 2]
u9-~ 2 B E spleen® mesenteric lymph node (MLN)% AZ&3se] 20 9 0.01 M PBS
b &2 petri disholl &7 v AAE o] §sto] AEE Ao I AXE 5E3F HA
AAs FHatol 500go A A4 el 44l 531'3}04 A2 Al 0.83% NH,CI
wol 5&3F AAANA A5 s, HBSS®E 3 AlHg & AEE 9o
%7} spleen cell®] viability, @A EH]o] 1]z =
- 16 -

5 mlE

ato] &4
= A=]
K< fLS
RPMI-1640° & &A1 7tk Spleen cell



3 £33, MLN cell2 &AEH] Aol o] &3t

ot
tlo

Z A8t

rlr
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2
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vl. PHlthymidine &4 A%

thekst =9 porcine TGF-BSF TGF-B7F E3dE 2942 well B 2x10° cells (in 5%
FBS, DMEMH® )& FH]¥ MVILU cellel %11, 37ColA 5% CO:7} £A3}= incubator
o)A 20 Azt Eek WAtk HF =7 20 nCi/mee] [PHlthymidine 50 ©lE 2z welle]
Ui 6 Az =k wjgEd o AEE 0.05% trypsine®E A @ E & cell harvester
(Cell-Harvester IH-110-96, Inotech, Switzerland)® A5 3 [PHlthymidine®] J4+
liquid scintillation counter (WALLAC 1410, Pharamacia, Finland)2 &4 &} 31t}

Porcine TGF-p¢} TGF-p7} dHd =2 AHgsl7] Ao anti-TGF-Bp antibody®
sample ol EA3st= TGF-BE T3A17]12 A9 22 HA38S 59 oM, Anti-TGF-B
9 FrE AdFdxA uEt Neutralization Dosess(NDsy) FE=ETH 2~108] =& T2 A}
&t AZoA 1A FEAZ F HIbsk T

vh. m}-22 spleen cellS °| &% 279 A FA

ZH el x238 TGF-pe] &4S 74317 st &9 ALEo 275 o] &alA mhf-
2~ spleen cell®] viabilityoll 7l X+ 43S ZASEI . W4 BALB/c mouse®=+HF spleen
M X Bl 0.83%<2 NHLCIZ HE 5 AAS tfo 96well plated] spleen AlXE 1x
10° cells/me e FE2 welld 100 u# Hrbstgden LPSE HAFF% 125 pg/ml7b = A
Z+ wellol %‘—O%—Zr‘ii\jr. 37T A LPS®= 12A1%F spleen AEE activationA 7] &, sampleE
HZF s)Anf&o] 1/25, 1/125, 1/6255 Al 2} welld 100 w2 H7Fskal 37°ColA 5% CO.7k
EAskE B0l A 8Ut widEtdith & 8Y EF sl g WA HollE spleen cell
=L spleen cellE &3l A3t

Ab. 2ol £3E TGF-p7F A I v & dF A

BALB/c mouse®Z%¥ spleen cell?} MLN cellS 96well plateo] AEE 1x10° cells/m <]
TEZ welld 100 w2 H7lslgow LPSE HAF&% 125 pg/mi7t HA 2 welldl 7}
3t th 37ColA LPSE 12A17F 8X43A171 & sampleS FZF 3 A 8] &0l 1:10°%-¥ 1:10°
A well B 100 A 74kl 37CelA 5% COx7b EAl8h= el A 747 vl F3t3
YA FA NS A1 ELISAZ Ao BEv|E FASATH

_17_



o}. Ig isotype-sepcific ELISA

ZArol ¥ TGF-p7t dAEvel mx= J&S ELISAZR A Fstsich IgAgt IgM
ELISAY ZA$+ A @A Z capture antibody® unlabeled goat anti-mouse IgA (XX goat
anti-mouse IgM X+ goat anti-mouse IgGp) &3] (1.2 pg/ml)E bicarbonate buffer (pH
9.3)e +=H]ste] 96-well plate (Costar, CA# 3690, Cambridge, MA)°l well & 50 wt 2
7}sle] 4°Coll dF&HF %<t coatingstith. PBSTE 3 ¥ M & & gelatin blocking solution
(BLOCKING REAGENTS, Boehringer Mannheim, Germany)& Ab&3te]l 1A17F 59F
blockingAl Z 2™ PBSTZ 3¥H Mo 05% gelatin® & 343 [gA (= IgM E=
IgG) B8 e A¥u 45dS @A PBSTE 3 A a2, HRPO conjugated goat
anti-IgA (£ IgM =+ IgG)E 1:110002.2 3143 & well @ 50 X 2o, 37ToA 1
AlZE incubationdt$ler PBST= 3 Aa, oAl 32 S/F= 38 A2 F, ABTS
substrate solution2 welld 50 w2 Ho] AoA] <F

= -
405 nm 3ol A microplate readers o] -&3t0] FHE=Z =AU

Z}. Flow Cytometry &4

273k mouse spleen cellS LPS (125 pg/ml)E FAZAZ & oy S22 IME =
A5 TGF-B; ZFEAES xgste] 37ColA 397 wi%d t©}s& FITC-conjugated
goat—anti-mouse-IgA (Becton Dickinson, San Jose, CA)Z 9 M3}1L thA] buffer® Al 2 3k
g 1% formaline] 4% 001 M PBSZ 14 AA FACS (Fluorescence activated cell

sorting)S ©]-&3e] surface IgAd] S =A 353

Z}. Germ line Ca Reporter A %

Zf Wl 23¥ TGF-pe] @45 EAFFNA &Rlet7] $13to] reporter assays
39 th. Electroporater (Gene Pulser II, BIO-RAD, US.A)E o]-&3]4 950 uF, 330 Voltol
Al germ line Ca promoter reporterd] Ca-130/+142 50 g 3x10° cells/ml ¥ =]
A20.3 cell (pre B cell line)ol transfectiondt$1 3 6-well plateo] welld 300 wf
transfection® A203 AEE i, TGF-p; EFAH} TGF-B°] 7ME ®ol ¥¥8H %/
sampledl CFl1& o8 7FA W& = 843 & H7be oy well & HF 539 5 ml A
RPMI-1640 wjA| & Wolzlth 37ColA 5% CO7b EAstE A olA 16 AlzE wige &
Azt NS 15 me tubeol %713 1,200 rpmol A 94 R 2] ste] AEE AF oW PBS
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2 3H Aol vt 4 =7d I lysis buffer 150 w0 2 H7lsle] AEE lysisAZ the o
Lol A 1087t incubationd ¥ 12,000 rpmoll A 1587 A2 ] AAAS A tubeol
W -70CoA Basty EAs9ich

TGF-poll 23t germline Ca promoter®] W&A X luciferase assays &allA =43}
o AXE lysis¥ 20 pl¥ luciferin 100 pf ZF 4L F 102 AE €HFA7 o
luminometer (Berthold Multi-Biolumat 1.B9505C, Laboratorium, Germany)® =743} t}.

. A% $fol F7HE TGP-pY 34 =3

AFE 2 2HAR F TGE-B/k 719 wol EF5ol e ARE A% $Hol Arts
of TGF-pel 43S ZAGT 2 2HARE AR $5 A718 F 242 4T, 20T,
37CAA 24X3F &+ Bagh ths 250 & TGF-p9] tEES
ST St BE 4T »My_z a7 WEol AW ol & 2HARE B
ColA] 8U7HA wakste] 29 Ao AnE Az NPTl BB TGF-pel o4

che

s

N

Well Z3| TGF-BSt IgAel %
A

L. o
T 3095 AFA o &

3. RNA £3# % RT-PCR

Thymocyte cell line?l EL-4 cell lineg gel filtrationo. = ¥ ME=Z A3 & o7
7FA] cytokine®] @& RT-PCRZ gelstoith.
1) RNA &2

EL-4¢] RNA ®2& 1 X 107 cell2 RNAwizZ A 23te] RNA pelletS 942 5 DEPC
(Diethyl pyrocarbonate)—HZOE LA FH . RNA F%+= UV spectrophotometer® =74 5}
R A7) FEste] glek * 500 ng/w7t HEE A -70To Hsth
2) Reverse Transcription

THE ZF RNAE 10 mM9 Tris-HCl, 50 mM<] KCl, 5 mM<2] MgCl, 22t 1 mM9]
dATP, dCTP, dGPT, dTTP, 20 U2l RNasin (ribonuclease inhibitor : Promega), 0.1 g2l
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oligodT (Boehringer Mannheim)¥ 50 U2 MMLV reverse transcriptase (Gibco BRL,
USA)7F &= 273k A RNAE 1 pgs 9o 37CollA 1A]7H5 9 reverse transcription?]
71 5 95Tl A 1087t heat inactivationA] 3L 4Col A oFA 3FA] 7t}
3) B Ao A3 primerd F=HE B2

7}) B-actin primer

3'primer : 3" - TGACGGGGTCACCCACACTGTGCCCATCTA

S5'primer : 5 - CTAGAAGCACTGCGGTGGACGATGGAGGG

) IL-2 primer

3" primer @ 3" - CTTATGTGTTGTAAGCAGGAGGTAC

5" primer : 5" - CCTGAGCAGGATGGAGAATTACAG

t}) IL-6 primer

3" primer @ 3" - CTGTTAGGAGAGCATTGGAAATTG

5" primer : 5" - GAACGATAGTCAATTCCAGAAACC

2}) IL-10 primer

3" primer @ 3" - TCATTCATGGCCTTGTAGACAC

5" primer : 5" - AGCTGGACAACATACTGCTAACC

v}) TGF-B; primer

3" primer @ 3" - CTGCTCCACCTTGGGCTTGCGACCCAC

5" primer : 5" - CGGGGCGACCTGGGCACCATCCATGAC

H}) TNF-a primer

3" primer @ 3" - TACAGGCTTGTCACTCGAATT

5" primer : 5" = ATGAGCACAGAAAGCATGATC
4) Polymerase Chain Reaction

RT7F Y cDNA productsE® PCR buffer (10 mM Tris-HCl, 50 mM KCl, 2 mM
MgCl, 22} 200 uM dATP, dCTP, dGTP2} dTTP)ol ¥ i si9d ¥ primers 424 25
pmol® FEE ¥ ¥ mineral oil& H7M FHHA FEF o] PCRe FdstA =
olw] specificity® =°]7] 93l ‘hot start PCR’ "<& o] 439 tt. PCRY temperature
profile2 95ColA 1 7t denaturation, 55CelA 1 ¥t annealing, 72ColA 1 &3+
extensiondt] 35 cycled 33N o PCR productE 2% agarose gel AFollA 2213} ¢]

7.
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2. A 2 AF-HAA

AT dAlE AaxRESEH Ve fAEel drkE TGE-pio] weledE SHsha
TR TGF-pie +d AAlstel TGF-pio]l F+d 7 =ALFE A=t
1 EHol
7t

o
fu
N
ol
[«
o,
]
(o
o>
e ©
Ak
>
o
S
S
=
o]
=
ol
o
0
é
0,
>
filo
2
Y
[«
o,
2
o
=)
:10
o
=2
=
Z
s
a
tlo
i)
N
N

chol pH 22 SAE o 490 A% WAL Cut off 10 kDl FATL ol gofel -2
9 2 BAY 10 kD oleke] wMAS $H3 AAT g BANE

2§ oﬂ A].Q. O]—Qi‘jr

. TGF-B1 A

F4S AL Ho R 34 AAH Enzyme-Linked Immunosorbent Assay (ELISA) €]
sandwitch ®H o2 TGF-p1¥S A E+ TGF-B= R&D Systems, Inc. (US.A)
o] A& A&

2}, Gel filtration chromatography

Sephadex-75 gel filtration-® resin(Pharmacia-Biotech, alameda, CA)< 2}¢ column (2.5
x95em)ol] EAAZE FAGWAE 100 mgS FYL 13} gel filtration & 33t F&
10 mé/hr, volume -2 15 ml/tube & HIv}. Gel Miltration © B AZ
spectrophotometer & ©]-&3}l4] 280 nm oA FFEE FANA 2gZE IR
12 Aol A TGF-f; ¥& Bol ¥l e BI& Toly 1349}

22} gel filtration < 1
PP 230 moll A TH=S =AY}

g wgow 4



u}l. Ion-exchange chromatography

Sol2 A2 QAE-Sephadex 50-120 (Sigma, St. Louis, MO)o] t}=ke]
sodium-phosphate buffer(10mM, pH 7.005 Y1 &3] AFAZH o 43 FFH resin
S column (25x30 cm) AL TS sodium-phosphate buffer® & 3kA171 th& bovine
whey protein 100 mgS columnel €713 & 2A|7]3L starting buffer 280 m¢=} 1.0M NaCl
S FIH3 Y d=8H 280 mE continuous linear gradient® A17Fd 20 mle] FZo
2 £%33 3 mA fraction collectorell %3}t

v A7 %

7t fractions F¥E F4S ¢ s H7|9ES T fractions 200 E FHNA speed
vace 2 FTFAA 125% Sodium dodecyl sulfate-polyacrylamide gel electrophoresis
(SDS-PAGE)E 3 3t}

Al. Silver staining
A719%5 S F33 gelZ silver stain WHo wal #3330

o}, AF-Heparin chromatography

AF-Heparine(Pharmacia-Biotech)2 %7%13t4] column(1.0x10 cm)S WE
acid #4072 HY3A . Gel-filtration chromatographyoll /] TGF-p7} B& £ 335 3
g5kl AF-Heparin columnel] €3] F2A21 5 ODgte] 0.00°] = wW7p# F&3]
columng A& 3 & 1M acetic acidel 0.1M, 0.3M, 0.5M, 1.0M¢ CH;COONaZ 3F#3t=
fHo 7 stepwise gradient® A 7FE 30 M F&HEo= £33 3 md® fraction collector

=
of ® 33} tl. AF-Heparin rechromatography®= #< W o2 S35

o
—_
=
Q)
o
o
o

At. RP-HPLC chromatography

AF-Heparin chromatography® A A3 TGF-pEES 01% TFARZ HILE A7
RP-HPLC C4 narrow bore column(Vydac 214TP52, 0.21x25cm, 5um support, CA, U.S.A)
of FU3 b 0.1% TFAZ} 492 acetonitrile 0-70% linear gradient® <% 60 m¢{/hr= &
=AM

_22_



2. TGF-B2 Western blot

RP-HPLCZ &% TGF-B:19 non-reducing form¥ reducing form< #<lsl7] $3}1]
2-mercaptoethanolS AFE-3}9] reducingAl 7l & 71495 $33 t}S western blot W ol

w2} Rabbit anti-human TGF-B monoclonal antibody(R&D Systems, Inc. US.A)Z o] &
3Fo] Western blot< A Al 3}91t}.

7}. ZA B formula 2A

AA ABE L A= FHEA ZAET formulad] 7lFdd wEkth S gk [ HE 23]
Abe] e A EF2 formulad] T A 12%, AW 28%, ©43tE 55%, 3% 3.0%, T
22%% 33l TGF-p 2 2 100gd 10ngo.=2 AA AT

E. TGF-B 3 ZAEf 434 #AA
TGF-B & AR 848 dAbe TR/ &fd 2ARRE 2
A A 1, 204, 31, a1 R STl AA 1 A
4 Algska gl
Al2Ad dTrd A%

1. A 1 ARFHA

1) TGF-B:13 TGF-B2¢ B9 ATH &4

TGF-B= T isotypee]l EAst=Hl Abge] Efu fiels F= TGE-Bi
TGF-Bo7F At ddA Aok £ =ollA At 2/ 2 /9 S4AT+E AT
How Fst7] 9 A HA =12 F T/ TGF-pE AgsHA A= + A= oUW
S AFstE dojth. WYstet4el W o g TGF-p13 TGF-B.ol zZ+zt Eo]zoja Wizt
3l ELISAS A&A 712 31tk (Figure 1). Figure 1A0lA H% 600 pg/mé =9 A7
=2 TGF-Bo] A&E & vt ®3 Figure 1BAA ®BE TGF-H9 2= 1 ng/ml A
o AIAEE B o9 e AR WAEE iU Efd EAstE TGF-BE 4%
A AT 4 AATh (Figure 2, 3, 4, 5). TGF-B1# TGF-B27F F+EH & 85% o]/
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A S Zbar Q7] Wi thg2 Add dwFHol 27 TGF-f13 TGF-B.5 Ao
= AEI}EAE ZAFSHA T Eolx+= TGF-p2 ELISA7} TGF-B:°l of 3k
cross—reactivity S X o|=AE E3lo] LolH tt}. Figure lCoﬂ/ﬂ B, TGF-B, ELISA:=

AAZ TGF-Biol diall A wgstA st &5, =2 % (10 ng/m)e] TGF-piel o
SIAE A backgroundel 3= OD %AL”% ‘/]rE]rLH ATh ol e AdeE FOFFY
sandwich ELISA7} ®r&3nbst 59 Hol=2 TGF-p,7 TGF-B.& HAEE + U=
ou gt A&HE TGF-p1% TGF-B2 sandwich ELISAE g &@A & =F

F AR ALg3S

'@

2) 2 W =39 TGF-p A #F
7h) &9 Zfol EAd= TGF-po B

A ZHFE do] wheyE: E8 35l wheyol E3dE TGF-pE A=ttt (Figure 2
TGF-B;, Figure 3: TGF-B2). TGF-p2] 42 Ao uwelrA Aoz} AsA oy TGF-B
19 A 29 Ao wheyel i 1216 ng/m =] F2 TVt HAEFHJL TGF-B2
= 574 pg/ml BES =2 F&7F AEHAY (Figure 2E, Figure 3B). &5 AJ7to] A
5 TGF-p17 TGF-B29] 42 Aty oz 7439t (Figure 2G, Figure 3G). & 23
o Axts 2 ZRolE TGF-B7F TGF-piRt 84 @e o] A3 F TGF-p

a-
isotypee W Algte] Aol we aEe & & 9l

) Aol 2ol EAsks TGF-po] A%

6o AREVE 2HE A wheyE Helse] TGF-Bi3h TGF-Bool 42 S5 2
A3, AAviY TGE-el ol ofzke] Aol Aot & 2/9 WA BRF 3
TGP-p7h 7b3 @ol FRslel Aom Aol AdsF TGE-pel Fol Hhstgint

(Figure 4: TGF-B;, Figure 5 TGF-B2). + 9% A9 wheyol &A= TGF-Bi<
ok 37 ng/mloll Al 900 ng/md BEA ™ (Figure 4), TGF-P2= 2 6 ng/mloll A 63 ng/ml
A=A (Figure 5). ¥ A¥= 29 2/%es t& Felt. = AMgY Z2fol= TGE-B
1°] TGF-pRvt v FFfso lom, TGF-po 2d Fd2> 2
TGF-B isotype®] =7 Algte] wep it RS 2 AFE a4 ¢ + A0
(Figure 4G, Figure 5QG).
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3) 2 W £¥3d TGF-pY AT A
TGF-p= A2 s A= 5AS 7HA L doem 53 MVILU M E7F TGF-B
= BT A8k AR 2 el £3E TGF-p7F AA= A&
A FA4S el =A Loty el MVILU MEE ol &l AdAs d=gs 23
Ao}, B Ado A WA porcine TGF-B1¥ porcine TGF-B.5 o] &34 o]g3t A A
S Felstlon Figure 6A¢ BelA B35, TGF-p12 TGF-p20] =7 7ol whet
MVILUA 9] 42 dado] Al ZastArt oledgr el og gA o] #d
TGF-poll ¢Jsto] dojt A A FQlstr] 9siA TGF-p= MVILUMEZE A gs}7]
Aol A anti-TGF-B17 anti-TGFB.= TGF-BE F3A7]2 MVILUA X H7}esd
om YA HIH A Aol anti-TGF-Pi3 anti-TGFB= Z7Fshel wel Abebxl
(data not show). wetd TGF-B;3 TGF-B= MVILUAIES AAS AT 4= <l
TGF-B1% TGF-B2¢ 2ol anti-TGF-f1% anti-TGF-B0 °lsir FTa=d = U=
g% F AT & 2/FE oA B2 AFES FdS 2 A, TGF-p7t 7H
o] ¥xg®H xHf Al&EQA CBl (TGF-B; 6720 ng/ml; TGF-B, 574 pg/ml)e] ZA-5-ol+=
standard®} TL3d HFaFAHol BAT} (Figure 6C). & CBl A&F5%=7F F71stel uet AX
S| Hb TGF-B7F A9 E3FHA &= 2H A52 CC4 (TGF-B; 0.11 ng/
ml; TGF-B. ND)9 HA$+= CC4 A&7} MVILU AMEe AAS AAsA EAtt
(Figure 6D). = A= do] 2& @goe] xg = o] glo] CBlol <& MVILU Al ¥
A7 oA Aol I CBIWol A5k TGFE-pol 9aiA dojt A= sty 9
gto] CBlo.2 MVILU AxE Agsty] Aol Hds W&z 343 tFo TGF-p
Neutralization Dose 50 (NDgy) % Bt} 2~10W] =2 »%59 anti-TGF-p¥ anti-TGF-
B> antibodyE ©]&3}e] CB1Wo| EAist= TGF-BE F3A Y. CBlol 23k MVILU
Axel AH oA THE anti-TGF-B2 antibodyol] &siA HFEHo=w ZF3Ega
anti-TGF-Bioll  osiM= Aol ®arh Ak (Figure 7A). Abde] 2=/ A5<0 HB6-4
(TGF-B; 3664 ng/ml; TGF-B, 4782 ng/mi)E o]&3MA 2 AdS 33 A
HB6-4% MVILU cell®] A#S A5 12 (data not show) HB6-49] &A]3d= TGF-p
£ anti-TGF-p1 & anti-TGF-B.= F3FA1Z1 A3}, HB6-4 A|&7F MVILU Axe A%
AAeH e & =744 28, anti-TGF-pioll o)A F3tE AL anti-TGF-p= 79 4

S FA E39tt (Figure 7B).

H

3 o
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4) 277t HIAEY AFd vA= 9%

TGF-B= t&e W9x4d 7les AYa don, 53 dF 28-S ZdsiA veds=
BEAZ #F 494 du F goja] #Agoz= T cell, B cell, NK cell, th2]Al¥Ee]
s AATT. 24 el E3Eol A= TGF-pE o2k Al 7e& 2t A=A &
Ast7] A = Rl EZ3E TGF-p7F w229 spleen cell®] 7ol v A= <
S ZAEH T Figure 8914 E%, TGF-BE A #stA ¥+ spleen celle] A %o Hvsf
o] porcine TGF-BZ =183+ spleen cell®d] A&S AA =AY TGF-p7F 71 Zo] ¥3
H A& 2/ A5 CBl (TGF-B1: 67.20 ng/ml, TGF-B2: 574 pg/ml)3} TGF-p A9 §l+=
A8l CC4 (TGF-Pi: 0.1lng/ml, TGF-B2: not detectable)E o]&siA AdS F33l
¥} CC4X.t} CB1 A&7} spleen celld] AAS o] Wo] AA8ATt (Figure 8). ol &l 34
of Bf AR FIdPH AFdAAR #FEHAoW 53] wiF T 444 FElskA EA
(Figure 8). ©]¢} #& Ad:E /v i & = TGF-p7} 273 &4& Ay 9l

5 HolFETh

T

5 FAFA N3t 2o T8H TGF-pS I

Ag7tA1e] A5 A 29 2/ AFHY ZFolle AEEe] TGF-p7F SAES
Seldt 4 AUk ZFol EFE TGF-Bi3t TGF-Bo7t A RES] E3foll WA= TS
eotr 7] 914 mh¢2 spleen cell& o83t FAFES SAS ™ Figure 904 1
= Hke} o] AW WA Fag Ves Hiele Al IgA %"
o] %= (Figure 9A)7} EAlatE =78t A 4 A %7t standard
1 1o 12 FEoE FHEHAY. S AEE FY TGF-p7t EAsts st A=
IgA9] Aol =FES & & AU 2L =FAEE spleen cellS AP sle] IgM
(Figure 9B)¥ IgG; (Figure 9C)¢] #u]% ZAlstAtTh IgM dAgdAd e 29 [gA TS
T/ SR 2Hv [gMS S7HA71A g4t IgGiol w0l IgA @489 S7F A=W

Fe ohuAR il A o= A FEYt oldd @4 F¥HA mouse

3
=
e
[

1o

y

5

T

>

=
il
Hi
2
L
=
g,
3
@
=3
jab]

mesenteric lymph node& 0]%3117\1 Aelst n= #ZHAY (Figure 10). & AT A=
ZFol g8 TGE-Bo] a3 Aegxoz [gh FAFHS S7/IANHS BoF)

6) Surface IgAS] T 3t 2 EdH TGF-pS I
B celld] IgA #4]7} 2+ sampled] 9JsiA 712 S 9 23S EaiA

(O
]

&
30
32

ot
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o B cell T 2dE [gAE 280 93te] Z71H =X FACScanl 2 A8 ZA138H4Y
th mhe-2 spleen B cells A8 7HA wx A& ZFAEQ CBL (TGF-Bi 67.20 ng/ml,
TGF-B2: 574 pg/m)e.&E 39zF A8 3+ 3 surface I[gA9 3L FACScans o] &34 =
sttt (Figure 11). Surface IgA®] &2 1:10° 1:10°= 3419 CBlol 9lsiA <zt 7}
Qa2 ¢ F& x99 A FH sampled YA E 2 zolx #BEE R &kttt (data not
show). o9} #& A= IgA ®BHehes o v ), Hlze Axrt &rded
TGF-prol el ®agntrh glth (Kim and Kagnoff, 1990).

i

7) ZFd EA35E TGF-Bo| 93 germline Ca reporterd] A ZA}

TGF-p7} IgA isotype switching®] oA £33 ZdAAzE 283l switchingd
%9l germline Ca transcriptsE ZS7FA1 71t Aol olw] W) waly ZfFo *3
H TGF-p&= ojdg A& &S AU Ue=A BAFFAA gtz akglom
Germline Ca promoter®] -130~+14 F915 >2%3}3 luciferase FHAE 233t
reporters  ©]-&ste] ZFWel TGF-poll o3 Fx¥= HAF 248 =AY
A20.3 Al*Eo] germline Ca promoterZ transfectiondtil TGF-p2 7Fg ®Wo] ¥33u
e ZF sample$! CF1& H7Fsta 16413 v &3k A
(Figure 12A). Figure 12A° 4] H.5%, germline Ca promoter?] HA}= Z-F+ sampledl
A FFAEY T 2GS sampleol Qﬂﬁo{ Lq.a. Az} 2"t TGF- 327]. 7P o] xS
Z+r sample’= A A &do] B o (Figure 12B) olglst ddo] 3 Zxfo 2
H TGF-pol &l yeld adAAelx] selstr] el ZF samples transfection? ol
Z+ anti-TGF-B1, 2, 3 antibodyZE sample®} HA ¥r3A7l 3 AdFS 35Ut =7
of & =799 germline Ca promoterd HAAFEA S anti-TGF-B; antibody 2}
anti-TGF-B2 antibodyell ¢l&] AAHIJ Y, anti-TGF-B3 antibody+= 3 347 1
o+ (Figure 12C). & A Ax=  Z# ol EAste TGF-p13% TGF-B27F germline C
a promoter?] A& TV S AJAFSHHL

T luciferase FAS =

N oo i

8) 2F=Z%H £3d FHGHZ TGF-pY F 2 AIA

Zf SHEo 9= TGF-p %S =AHsla gel filtrations 383t TGF-ES o]
stfela v 28S 4931 x¥gH TGF-p7F B8 2 8dAME =2 T2 EA5=A,
5 B FolA FHHAESAE &7 HAdA TEE 28-S A PBSo| Zof xghdE
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TGF-p1 & TGF-Bo] F%& ELISAE °o]&3to] A3ttt (Figure 13A, Figure 14A).
Gel filtrationS 3 & d2 g (Ig-G40)oll %= TGF-Bp1 & TGF-B7} =2 L& &
Aot el da e Fdom TGF-p7F o] 52 &2 EH UFS & F 4
At} (TGF-Bi: 1152 mg/100 mg powder, TGF-Bs: 461 mg/100 mg powder. Figure 13 B,
Figure 14 B). &8 x3td TGF-p7F <4 A S 2t =4 bioassayE ©]-83)
of gelstgom dwkHo® TGF-p7F #HlE wf latent formO & FH] ¥ 31 AR =71 o A]
active form= 1 3tE|o] A2l AejdAd S ZHAlf v vk whebA bioassay A @S T
gP3sl7] Ao A acidification HH o2 TGF-pE A 3tA Aok sl=d olzat 3} =
A H7EE AR i #]7F wbEsto] A2 o] S AT E-o] AdE=A |
Aot Aoz PP purified TGF-B27F & TEolA MVILU Al X9 /‘é
AA A7l = ¥bH (Figure 15), acidification®} Foll A AFa} wfx] o] HFg- o 2= A
AskAl EatAdth (Figure 16 A, B). 5 o]#ig WHo= TGF-BE &43A17]= Aol
S Aslete IS FA ¥ o AT mebA olyg WP oR 8 o
slel TGF-BE &43tA17] & bioassayS 33 23} positive control (Figure 15)%}
FASHAl &8 sample (Ig-G40)e] MVILU A¥9 AAS A5l  acidification 3t
] A9l Aol7t gtk (Figure 17,
Z

1=}
-
A

é4

sl o

[¢]
-

o M 42
b mlo _N_
ox o o
o ¢
= o ol

]—kl rov rﬂ

sample?} 1##] %<& samplee] AMEZAS <A ]—
Figure 18). w&tA £ 3 o] x3w TGF-p7} 24 ASIIE T

acidified sample®} non-acidified sample®l] =}o]7} Oi—t— o= Zfo Evld TGF-p
activedt formo. = FH|FAY 28] GA = A FolA active forme = A ZHE ot

Azt

71 9Je o 01— 2= O]

o{,r
oX
Ak
o
O ox

Mo R

9) Al&F-rl F7tE TGF-B9 ?_}Xé"é

B A9 HFHQA 542 $F4/EFol TGF-BE #71ste] 7154 FAFS fots 9
g AFE e ALY &2 d?oﬂ’ﬂ*‘i H7be TGF-B7t OLXJZ‘LO—E Gl =4
F A=A gEiA AlE 2AREATE SRl TGE-pE H7bek & ELISAR 4317 A
olgl 7HA HAYrE daster ojwd Aol b AFEA WA zAbelow
(Figure 20). TGF-p7F H7FE A &2 A

Al F9-f+= negative control® ©]-& % 1, <o /\1
3 Ig-G40 sampleg PBSeol A 7}3te] positive control® o83tk 32 =y

S Ig-G40 sample®™ H7F 2) o Ig-G40 sample2 3 7}e ¥ acidification ”o‘ﬂi"
2 9 el 238 AW 9@ awd RS A7 3) WA ol EdE A o ded
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s 7&?15}71] 4%+ U= 1 ‘:‘“”0] ThEAle] Aol o] &5 AT

| web H7bE TGE-pe] kS Ao (Figure 21 A). Ig-G40 sample
< %%011 A7k & 4T, A& (207) JJr 37ColA 24717k W#E thE ELISAZ TGF-p.
g Ay, Az 4TelAM 7MY w2 TGF-B7t AE=Aek. = 4TColA TGF-B7}
2 S Fol EATES & F AT dvtHow {FAFS BT u 4T
4Tl TGF-p27F ™ &7 ?l"é’iiﬁi TAT F A=AE =AE o
ATCAA Z 8Y HASE Ho 29 HAo® sampled AFH sl ELISAR A Zatgdtt
(Figure 21 B). A% 84 &<t TGF-B7F 719 22 s AFHAoH o Ay H7t
H TGF-Bo7k 4TelA Aol 874 tAH o2 FAE F+ Aes HoFrh

HHN-

) Efo BEAE $SE frof EW 24

53 fob 3H)et BRAdF frob 29W) W ol X3 TGEB# IgAe] Y&
ELISA¥MH o2 =439t} (Figure 22, Figure 23). 7HAlol webs #2243} 9] X}O]—: vt
AAA g2 ®Hoks w TGF-p1o A5 EFAd3 Feobe %Eﬂﬂ]/ﬂ g =8 vE2 A&

_4

At TGF-B12 29 A9 FHa 258 ng/mM=Z AEHUL (Figure 22 B, 35¥), 72
A9E= A1 536 ng/mE AEHJT (Figure 22C, 19Y). IgA% I A Ao webd 94

Apol 7k AstRar FE frofoll whE Sl IS BFHA FAdvk (Figure 23). &9 &
Aol M= S0 dA A @7 B e A 7ol dad Al A EE ook

|
F Ao g AlgET)

o

11) 2 el £3d TGF-pS] 93 o8 7}A cytokined] %d

TGF-pE =4S-S A8 cytokinel & LA d=d =7 Wol E3Id TGF-p
7} TNF-aq, 11729} e AZurSo] o3 cytokined WO owd FgFS m X=X
UdolH g 1:} A& [g-G40 sampleS thymocyte cell line?l EL-4 cello] H7}ske] 2441 7¢
kgl 5 of g 7}11 cytokine®] w&dAE RT-PCRZE <18ttt Figure 24914 RH&E,
TGF-p7} &H¥ Ig-G40+= Z7]°ﬂ%‘ﬂ]’%°ﬂ #o]3t= TNF-a9F IL-62] 9dS 744
ow, T cell 4o st IL-2 2gal WA AEe] o] vhojst= IL-109 2d
A o9 2 AFE Z2f ol TdE TGF-B7F cytokine @ FHo] 3o

4y oy Rl

] mio

_29_



Ag7kA o] AT A s FRek
D ZF el 4233 & TGF-Bi3 TGF-B7F EAst™ 1 F2 &5 Alte] a3t

3) ZfolA 22 AAE TGFBE 4% Aeistd 242 AU ol

4) A el TGF-p7+ #o] B
TGF-p7F &2 Azt sk tgdoz =4 5

5 Efeot = 45H frole WS v A9 iR F5E fole] 29 ud o
B2 TGF-p7F grelol A7l w&
Ao oty

B oAPaAg e 2h Wel EAsE TGP-pe 54 A8 Bal 1 Aoy /152
FHSAT kAR EARFO TGE-p7H A7HE 7154 AFol AuH A4 ¥k w

A 2 ARARE V) 2ARR 285t AR AdE TGF-BS FH7bste] Rl
IWhE 71 2ARRE HAagol dvhal AbEE T

_30_



E g
G =
= v
= <
(=)
S g
0 2000 4000 6000 8000 10000 ; 2000 4000 6000 8000 10000
TGF-B1 (pg/ml) TGF-B2 (pg/m)
C
1 -
—e— TGF-beta 1
08 -
—— TGF-beta 2
E 0.6 -
e}
=]
<
a L
o 04 M—"/’
02
0

7813 1563 321.5 625 1250 2500 5000 10000
concentration (pg/ml)

Figure 1. ELISA specific to TGF-B isotype. (A) and (B) are the standard curve of TGF-B,
and TGF-B,, respectively. Purified porcine TGF-f; and TGF-B, were used and diluted by
two folds from 10 ng/ml. (C) Cross activity between TGF-B; and TGF-B, ELISA. Cross

reactivity of TGF-B; was measured by TGF-B, ELISA.
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Figure 2. Detection of TGF-8, retained in bovine colostrums by ELISA. (A)~(F) samples
were acquired from different individuals. Colostrial samples were collected up to the 3~4 day
of the delivery. (G), Kinetics of TGF- 4 retained in bovine colostrial samples.
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Figure 3. Detection of TGF-fB, retained in bovine colostrums by ELISA. (A)~(F) samples
were acquired from different individuals. Colostrial samples were collected up to the 3~4 day
of the delivery. (G), Kinetics of TGF- 4, retained in bovine colostrial -samples.
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Figure 4. Measurement of TGF-#, in human colostrums by ELISA. (A)~(F) samples were
acquired from different individuals. Colostrial samples were collected up to the 4~5 day of the
delivery. (G), Kinetics of TGF- 4, retained in human colostrial samples.
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Figure 5, Measurement of TGF-#, in human colostums by ELISA. (A)~(G) samples were
acquired from different individuals. Colostrial samples were collected up to the 4~5 day of the
delivery. (G), Kinetics of TGF- 3, retained in human colostrial samples.
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Figure 6. Bioassay of TGF-# in bovine colostrums using MVILU cells. (A) and (B), Purified
porcine TGF-8, and TGF-8, were diluted by two folds from 2 ng/mf and used as positive
control. (C) CB1 is a bovine colostrial sample which contains the greatest amount of TGF- 3
(TGF- 8 1. 67.20 ng/mi, TGF- 82 574 mg/mt), whereas (D) CC4 contains the smallest amount of
TGF-8 (TGF-8: 0.11 ng/ml, TGF-#2: not detectable) among colostrums examined.
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Figure 7. Effect of anti-TGF-A antibody on the proliferation inhibition by bovine and human
colostrum. To determine whether the inhibition effect of MVILU cells is due to the TGF-43
contained in colostrums, bovine (A) and human (B) colostrum samples were incubated with
anti-TGF- £ aﬁtibody and anti-TGF- 8, antibody before addition to MVILU cells. goat IgG
antibody was used as negative control. '
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Figure 8. Viable cells at 4th day after culture with TGF-4, and colostrum samples. 0.2 ng/m¢
of porcine TGF-A, was used as positive control and media was added as negative control. CB1
(TGF-81: 6720 ng/m¢, TGF-B, 574 mg/m¢) and CC4 (TGF-fB:: 0.11 ng/m¢, TGF-8, not
detectable) present the bovine colostrum samples which contains the greatest and the smallest
samples, respectively, Whereas HB6-2 (TGF- £ :.810.89 ng/mé, TGF-R8,: 63.77 ng/mf) and HB
6-5 (TGF-8): 9.66 ng/m, TGF-8» 30.52 ng/mf) present the human colostrum samples  which

contains the greatest and the smallest samples, respectively. All of colostrum samples were .1:125
diluted before added to spleen cells.
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Figure 9. Measurement of immunoglobulin secretion by LPS-stimulated normal mouse spleen
cells. 2 ng/m¢ of purified porcine TGF-8: was used as positive control, and samples were
diluted in PBS before added. Spleen cells were cultured in 5% CO, incubator at 37°C and
supernatants were collected at day 8. Production of immunoglobulin was determined by
isotype-specific ELISA. CB1 is bovine colosturm (TGF-8., 67.20 ng/m¢; TGF-81, 574 mg/mf)
and used after 1:10° dilution. HB6-2 is human colostrum (TGF-8,, 810.89 ng/m¢; TGF-8,,
63.77 ng/mt) and used after 1:10° dilution. (A), (B) and (C) are IgA, IgM and IgG; secretion,
respectively.
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Figure 10. Measurement of immunoglobulin secretion by LPS-stimulated normal mouse
mesenteric lymph node cells. 2 ng/ml of purified porcine TGF-B; was used as positive control,
and samples were diluted in PBS before added. MLN cells were cultured in 5% CO2 incubator
at 37°C and supernatants were collected at day 8. Production of immunoglobulin was
determined by isotype-specific ELISA. CB1 is bovine colostrum (TGF-B;, 67.20 ng/m{; TGF-p
2, 574 mg/ml) and HB6-2 is human colostrum (TGF-f;, 810.89 ng/ml; TGF-B,, 63.77 ng/ml).
All of the colostrum samples were used after 1:105 dilution. (A), (B) and (C) are IgA, IgM
and IgGl secretion, respectively.
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Figure 11. Effect of bovine colostrum on the surface IgA expression by mouse spleen cells.

Normal mouse spleen cells were activated with LPS (12.5 mg/ml), or with various concentrations

of bovine colostrial samples. porcine TGF-B; (1 ng/ml) was used as positive control. Cells

were then incubated for 3 days. Cells were stained with FITC-labeled anti-mouse IgA antibody

and cytofluorometric analysis was carried out using FACScan.
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Figure 12. Effect of bovine colostrums on the germline Ca reporter activity. Reporter plasmid
contained Ca-130/+14 DNA was transfected into A20.3 cells. After transfection, A20.3 cells
were cultured with 2 ng/m{ of human TGF-B; as positive control or with various
concentrations of bovine colostrums. (A) CF1 presents the bovine colostrum which contains the
greatest amount of TGF-B; (TGF-B;, 121.6 ng/m{; TGF-B,, 102 mg/ml); (B) CBI presents the
bovine colostrum which contains the greatest amount of TGF-B, (TGF-B;, 67.20 ng/ml; TGF-
B, 574 mg/ml); (C) To determine whether the effect of the bovine colostrum on the Ca
promoter activity is due to the TGF-B, bovine colostrums were incubated with 1 gg/ml of
anti-TGF-f;, 0.2 mg/m{ of anti-TGF-B,, or anti-TGF-B; antibodies before addition to cultures.

Luciferase activity was measured following 16 hour incubation.
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Figure 13. Detection of TGF-B; from bovine colostrum by ELISA.

A) TGF-B; ELISA used in this study. B) Purified TGF-p sample from bovine colosturm by
gel filtation.
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Figure 14. Detection of purified TGF-f, from bovine colostrum by ELISA.
A) TGF-B, ELISA used in this study. B) Purified TGF-f sample from bovine colostrum by
gel filtation.
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Figure 15. TGF-B, inhibits the proliferation of MVILU cells. Purified porcine TGF-B, were
diluted by 2 folds from 2.5 ng/ml and used as positive control.
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Figure 16. Acidified RPMI medium have no significant effect on the proliferation of MVILU
cells. A and B are data from two independent experiments.
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Figure 17. Effect of bovine colostrum gelfiltration sample (Ig-G40) on proliferation of MVILU
cells. A and B are data from three independent experiments.
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Figure 18. Effect of Ig-G40 on the proliferation of MVILU cells after acidification. A and B

are data from twon independent experiments.
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Figure 19. Bioassay of TGF-p contained in bovine colostrial sample. A) Purchased TGF-f,
inhibits the proliferation of MVILU cells (positive control). B) Effect of Ig-G40 on the
proliferation of MVI1LU cells. Ig-G40 was dissolved in PBS to 100 mg/ml. Ig-G40 was further
dilutated with DMEM by 5 fold and added to MVILU cells.
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Figure 20. Detection of TGF-B, remained in Ig-G40 samples following various treatments. 1)

TGF-§2 (ng/ml)

Pasteurized milk purchased from market with no treatment. 2) Ig-G40 was added to pasteurized
milk with no treatment. 3) Ig-G40 was added to pasteurized milk and fat/casein was removed
as described in Materials and Methods. 4) Ig-G40 was added to pasteurized milk which had
been treated to remove fat/casein. 5) Ig-G40 was diluted to PBS. All samples adjusted to

contain equal amounts of TGF-B, based on calculation using ELISA.
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Figure 21. Temperature stability of TGF-B, retained in Ig-G40. A) Ig-G40 was added to
pasteurized milk, and was kept at 4C, 20C and 37C for 24 hours and TGF-B, retained in
the samples were detected by ELISA. B) Stability of TGF-f, with time. Samples were kept at
4°C for 8 days and collected every 2 days.
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Figure 22. Measurement of TGF-B; retained in human faecal specimens collected from
bottle-fed and breast-fed infants. A) ~ C), Faecal specimens obtained from breast-fed infants
after one month of birth. D) and E), Faecal specimens obtained from bottle-fed infants after ten

days and one month of birth, respectively.
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Figure 23. Measurement of IgA in human faecal specimens collected from bottle-fed and
breast-fed infants. A) Standard curve of human IgA ELISA. Purified human IgA was diluted by
two fold from 1 pg/ml. B), C) and D), Faecal specimens from breast-fed infants after one

month of birth. E) and F), Faecal specimens from bottle-fed infants.
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Figure 24. Effect of Ig-G40 on various cytokine transcriptional levels in EL-4 T cell line. EL-4
cells were stimulated by Ig-G40. After 24 hours culture, cells were harvested and total RNA
was extracted by using RNAwiz. After reverse transcription, cDNA was amplified by PCR
using cytokine specific primers sa described in Materials and Methods. M, marker; lanel, media

condition; lane2, stimulated by Ig-G40.
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Figure 1. TGF-B; contents of bovine colostrum whey within 1st day, 2nd day, 3rd day and
4th day after parturition. TGF-B; assay was carried out by sandwich ELISA method. M:

morning; E: evening
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Figure 2. Gel filtation chromatography of the bovine colostrum whey on Sephad-ex G-75
column. The bovine colostrum whey(100 mg protein) was applied to a column(2.5x100 mm).
The column was eluted with PBS at the flow rate of 10 ml/hr. Fraction volume was 2 ml/tube
and was assayed for TGF-B; concentration by ELISA.

1. Absorbance at 280 nm (—),

2. TGF-B; content (---)
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Figure 3. Silver-stained SDS-PAGE of the gel filtration chromatography. Protein was separated
in 12.5% polyacrylamide gel.

lane 1 : Standard molecular weight marker lane 5 : 50 lane 8 : 98
lane 2 : whey lane 6 : 56 lane 9 : 108
lane 3 : Fraction No.40 lane 7 : 72 lane 10 : 122
lane 4 : 46
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Figure 4. Rechromatography of the TGF-; pooled fractions on Sephadex G-75 column. The
pooled fraction (80 mg protein) were applied to a column (2.5x100 mm). The column was
eluted with PBS at the flow rate of 10 ml/hr. Fraction volume was 2 ml/tube and was assayed
for TGF-B; concentration by ELISA.

1. Absorbance at 280 nm (—)

2. TGF-B; content (---)
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Figure 5. Silver-stained SDS-PAGE of the TGF-B; pooled fractions.

Protein was separated in 12.5% polyacrylamide gel.

lane 1 : standard molecular weight marker lane 5 : 60 lane 8 : 88
lane 2 : fraction No. 40 lane 6 : 74 lane 9 : 92
lane 3 : 44 lane 7 : 82 lane 10 : 102
lane 4 : 58
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Figure 6. QAE-Sephadex 50-120 ion-exchange chromatography profile of whey protein. The
column was eluted with a linear gradient of 0-1.0M NaCl in 0.ImM sodium phosphate buffer
at a flow rate of 20 ml/hr. Fraction were collected, and was assayed for TGF-B; concentration
by ELISA.

_67_



kDa 1 2 3 4 5 6 7 8 9

97
66

45

31
<« TGF - B
21

14

Figure 7. Silver-stained SDS-PAGE under non-reducing condition of the ion-exchange

chromatography.

lane 1 : Standard molecular weight marker lane 4 : 108 lane 7 : 140
lane 2 : fraction No. 66 lane 5 : 124 lane 8 : 150
lane 3 : 88 lane 6 : 134 lane 9 : 242
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Figure 8. Silver-stained SDS-PAGE under non-reducing condition of the standard TGF-P;, and
purified TGF-B.

lane 1 : standard molecular weight marker

lane 2 : standard TGF-B,

lane 3 : purified TGF-§;
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8) AF-Heparin rechromatography

AF-Heparin rechromatography® 3% A3+= Fig. 139 vepdurel 2
AF—Heparine chromatography® #3 AAs 124 £3& AF-Heparine
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Figure 9. Gel filtration chromatography of the bovine whey protein on Sephadex G-50 in
IM-acetic acid. The bovine whey protein(50 mg) was applied to a column (2.5%1,000 mm)
previously equilibrated with 1M-acetic acid. The column was eluted with 1M acetic acid at a
flow rate of 16 ml/hr. Each fraction was 2.3 ml, of which 0.5 ml was assayed for transforming
growth factor(TGF-B;) concentration by ELISA.
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Figure 10. Silver-stained SDS-PAGE(12.5%) analysis of selected column fraction from Gel
filtration chromatography.

lane 1. Standard molecular weight marker lane 6. 84
lane 2. 64 lane 7. 90
lane 3. 68 lane 8. 94
lane 4. 72 lane 9. 98
lane 5. 76 lane 10. 104
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Figure 11. AF-heparin chromatography of eluant from gel filtration chromatography. Samples
from Sephadex G-50 column were loaded into a AF-heparin column equilibrated with 1M-acetic
acid. The column was eluted with a step gradient of 0.1M, 0.3M, 0.5M and 1.0M
COOH;Na(....... ) in 1M acetic acid at a flow rate of 40 ml/hr. Each fraction was 2.3 ml, of
which 0.5 ml was assayed for transforming growth factor(TGF-B;) concentration by ELISA.
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Figure 12. Silver-stained SDS-PAGE(12.5%) analysis of selected column fraction from
AF-Heparin column chromatography.

lane 1. Standard marker lane 6. 22
lane 2. 3 lane 7. 23
lane 3. 12 lane 8. 25
lane 4. 18 lane 9. 26
lane 5. 20 lane 10. 27
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Figure 13. AF-Heparin rechromatography of eluant from AF-Heparin chromatography. Samples
from AF-Heparin column were loaded into a AF-Heparin column equilibrated with 1M-acetic
acid. The column was eluted with a step gradient of 0.1 M, 03 M, 0.5 M and 1.0 M
CH;COONa(.......) in 1M acetic acid at a flow rate of 40 ml/hr. Each fraction was 2.3 ml, of
which 0.5 ml was assayed for transforming growth factor(TGF-B;) concentration by ELISA.
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Figure 14. SDS-PAGE(12.5%) analysis of selected column fraction from AF-Heparin column

chromatography.
S : standard molecular weight marker
1 : fraction no. 15

2 : fraction no. 16
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Figure 15. RP-HPLC analysis of purified TGF-ffrom AF-Heparin column. The elution was

carried out with a linear gradient of 0-70% acetonitrile in 45 min at 1 ml/min.
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Figure 16. Western blot analysis under reducing condition of purified TGF-; from bovine

milk.
1 : prestained standard molecular weight marker
2 : purified TGF-B; from bovine milk
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Table 1. Purification of TGF-B; from bovine colostrum milk

o Recovery(ng) Yield(%)
Purification Step
(TGF-B) step overal
Whey Protein Powder 286 100 100
G-50 Sephadex 142 49.6 49.6
AF-Heparine 62 43.6 21.6
RP-HPLC 24 38.7 8.4
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13) TGF-p 36 ZAZH) FAH PA
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Table 2. ZA £ Fomula [&F ANEE(F), AL ZA L]

H2100g T F3]A 9 100ml F
a2 12 2g
A (g =4 28(5) 4g(1g)
SR 55 g
B9 34 4.5mg
T 2.2 90.1g
A 515 70kcal
5] - 3 0.4g
714
Edety 425 56mg
Ql 311 41mg
ul 1| & 41 5.4mg
UJESH 160 20mg
5 607 80mg
dx 380 50mg
ofd 3.8 0.5mg
AT 9.1 1.2mg
T2 357 47mcg
ity 39 5.2mcg
[T 76 10mcg
H| B} A1
HIEFA 606 80mcg RE
H]EFYID 7.6 1.0mcg
HIEFTIE 8.6 lmg a-TE
HIEFYIK, 42 5.5mcg
HIEFRIC 53 Tmg
H]E}TI B, 494 65mcg
H|E}YIB2 911 120mcg
H| E}1B6 304 40mcg
H]EFTIBI2 1.14 0.15mcg
ool 53 0.7mg NE
I E 4t 3.8 0.5mg
A4t 76 10mcg
H| 2. &l 23 3mcg
=4 38 5mg
TGF-p 10 3ng
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