(21 2)

NSC92-2313-B-009-002-
92 08 01 93 12 31

¢ )

93 12 23



FEASHBRIAEELAF2Z - o 5 PR 2 @G 4 JUBF 0 iR SRR F
2R WA AR e Y AL R A AR R R TR F P
% #HpEor 5 Y L& B9 a-lactalbumin ~ B-lactglobulin ~ albumin ~ immunoglobulin %
lactoferrin e4 3+ i e ¥ ¢ X IR o @ B TAT 7 3 ) lactalbumin 2 lactoglobulin

v PR 2 'F MR FR oLy o 7 4T lactalbumin A 68°CF 14 < F R & 4 o Ft R gk

RERLFGT &7 #2 B F 2 # 5 (overheated milk ) @ i & 4F FFeafc 2 2> £ 5 Fif

\'\

£% 2 548 39 (lactoferrin) » ¥ Flig B 4ce$im 2 2 H 2 Hp i o ANPFFHP
native-SDS-PAGE 2 ‘' g4 §* 2 @5 Jov T A > FRED 5 F 4 & h@E i ( n=5 )"
lactoglobulin = £ &> o £ & » AFRH o 4 & en@Ef(n=4 )2 - ® R ET (R
ME e F )T & lactoglobulin B I o PR AP A Ll AP EF R LR LE

TR st o @ WEI T AR ITEARY R TR T A PEE - Rt &
SfRdp R 2 A R o I LA FR T Y 2 5T R - By 2§
Btk o LAY e g £ e SUELIE D O BP0t PR BREUR SRkl
RAY AR FERE S - HRBRPLE R Bl A5 RS FRE R 5%
ZRRFTFAMPRID 0 ST PR FELE 5 LG éfﬂ?l 2Z DR NR LG SAcg
Wi d B-sheetr fi % = disorder SHE 7 HFMFHL® £ & 00 FI VARSI
PLebB-pt R S By TR P2 HT s BT BRI A S A AR R AR {
Beig 0 TR 2 AT Epd e ¥ 2 TfELG 2 a0 NPT M ESK 0 AP
FRLGHZ21P B L2 423 3w > B3 & a4 5 LGJ1* SHgroup b 1+ # 5 3¢
BE S (ARG REZ LG 22 2 BF L ir i o T 2 R R 3

e AP RIS T AP E L E R B T AR R



Fe R

Cow milk is one of the major dairy products in Taiwan. The fresh milk sold in the
market is prepared from the processes of homogenization, filtration, thermal sterilization
(pasteurization) and other necessary treatments. One of the essential subjects is to minimize
the conformational and physical changes of whey proteins during the heat treatment.
Alpha-lactalbumin, beta-lactoglobulin, albumin, immunoglobulin, and lactoferrin are major
components of the whey proteins. More recently, lactalbumin and lactoglobulin have show
to possess antitumor and hypocholesterolemic effects. Evidence has indicated that the overall
ordered structure of these proteins can be disrupted during the heat. Tremendous loss of the
association of calcium in alpha-lactalbumin is found when lactalbumin is heated at 68°C.
Thus, it may retard the intestinal absorption of calcium for osteoporosis patients who routinely
take dairy products as an intervention. The antibacterial activity of lactoferrin is also lost
upon the heat. We have recently studied the protein profiles between the raw- and thermal
processed- fresh milk using native-polyacrylamide gel electrophoresis (SDS-PAGE), marked
loss of lactoglobulin is identified in the fresh milk sold in the market (n=5). However, such
loss of lactoglobulin is not observed from those obtained in the American market (n=4),
neither in some of imported powdered milk (Australia and New Zealand). It is not known
presently that such change may contribute for the loss of biological or nutritional function,
certainly it would be of worth for the future studies. Owing to the changes of quality of the
milk upon the heat treatment, it would be a necessary to develop a bioindicator or multiple
finger print to monitor the thermal denaturation during the process of raw to fresh milk. We
have attempted to determine the quality of milk using an immunochemical method. Four
monoclonal antibodies against dry milk, but not raw milk, have been produced. In contrast to
polyclonal antibodies, only this specific mAb can detect the dry milk spiked into the raw milk
as low as 5% in concentration (vol/vol). Using a novel antibody chip, only two minutes are
needed to identify the marketed milk containing dry milk. Antigenic mapping of this mAb
showing the epitope we defined is located within the denatured D strand (residues 66-76) of
B-LG.  We conclude that strand D of B-LG participated in the thermal denaturation, where the
region was not clearly defined previously. Upon the heating, the structure converts a B-sheet
to a disorder structure and the therefore inducing the binding site of the D strand to be exposed.
Also, the antioxidant activity of raw milk was analyzed, LG was found to be a major
antioxidant component. While SH- group is responsible for the antioxidant activity. It is

useful to monitor the quality of milk by the four monoclonal antibodies produced in this grant.
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4. Monoclonal antibody 2_ %] i% :
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Phage display
1 * phage display 2. 4% & £ $iiv > L -5t & native-LG % & 2. anti-phage 2 “$ s £ B

22 Native-LG 7 it % & 2. anti-phage 2 %M LG F B F RGEF HE N 28 H LG B & 2
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Monoclonal antibody
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O
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Native LG R Denatured LG =
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Immunogold ¥-:i# # ip|

F1* % ~ Native-LG % %1+ LG 2 #8822 immunogold % & » # 12 =i & B 1! native-LG £2
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A. Sample 3 # 5* 7 native-LG -
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A% (Single Step) ¥ E B L % o R (747 % Flow Chart 3 #777 o



Flow Chart 3 : Immunogold 2. %] &2
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6. Immunogold z_ %] i% :

Colloidal gold 2. %l i®

1% 1973 & Frens (49) = 1983 # Chow #7if (50) fie4F 0.01% chloroauric acid (HAuCl, )
% 7.6% sodium citrate ;3 /% » 14 sodium citrate : HAuCl4=1 : 182 e f ¢t GIiR £323 » L 14
R A RER A ki gold chloride (Au®™) #t sodium citrate B & = gold particles (Au”) o
bR BB TRERIBREES D KK -2 F 1] BF o B = drcolloidal gold > E /T4

H20nm e #ept Bk kR L 5 TR S 5-10 Ak Tt R (51,52) -

Conjugation of antibody to colloidal gold Z_ i+ 4%

=3

#- 1ml colloidal gold /% /7% 4v » 37 e & 2. 1% K,COz 3% > A BT i % pH & > £ 4 » T
£ il (IgG fraction) #2483 2 7 1% BSA 3% »»r 387 F B 5-10 48> £ 2 BSA 3
73 block colloidal gold » fie & % = {8 B %} 5-10 ~ 48 is o > 2 uf_‘ it > TR ¥ S0ul
2. AR EITRIE o 2437 T 4 immunogold solution'' o

Coating of nitrocellulose strip with antigen 2. & ;£

1% 02% BSA @it iz R 29T Rk R £ RS HFRERRATIEHF S
(nitrocellulose strip) ® % k> f1* 2 5 p ARk 5z 1/ B> b 5215 91* 1% BSA blocking » £ *

PBS (£ A W ¥ b cfuh T S o b 015 R 4T o

Dot immunogold assay

FI# 1999 # Dykman #7if (53) s Fx#-2 222 » Adgid " (nitrocellulose strip) © «< B
gL+ sample (antigen) » # #-pt & F 553~ © @ & 4F 2. immunogold » £2 immunogold } 3k 4p
3 #23% o Immunogold #m@ﬁrﬁ % OD520 & % 0.5 § #88% sample & P+ ¢ 2 2 ‘= ¢ BL> 3-5
AEBERE WAL o 1 PEREd AR F R B E Y RGN kY TE (e k? T A

B iRz )

Effect of antibody dose on colloidal gold coupling

#-1ml colloidal gold /3 %A B2 g4 pHE R4 » 2 F EFA >3 H Y F & 5-10 » 45>



£ 2 BSA /%% 2 block colloidal gold » fie ¥ = = 15 £ 3% ¥ 5-10 » 4&fs g > 2 % L S
Ao * 50ul 22 ¢ Fik £ AT F = & immunogold solution « 4% dot immunogold assay * 4 17 4p
F & 2. LG (lactoglobulin) » % #£3% conjugation # colloidal gold ei=dl e 5 & 4304t & »eF e

‘E?fgz o 4T Bl 9T -

Effect of antibody dose on colloidal gold coupling
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Effect of antibody dose on colloidal gold coupling- 4] * 7% f & & LG
#1882 colloidal gold coupling %5 d immunogold assay % 3.7 FF 5

B2 ffd Rk vk o

Effect of time on antibody coupling with colloidal gold

Yo BT -



Effect of time on antibody coupling with colloidal gold

g i o .
5 100 * r 3 *
Sp
K
<
g'o 40
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o
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Incubation time (min)

Effect of time on antibody coupling with colloidal gold- 4] * LDL 48 &2
colloidal gold » % % ¢ coupling time > ¢ immunogold assay %I 7 ¢ 3
B2 ppd RiLbzdEld s o

Commercial sandwich detection method

fI7 02% BSA frffs i M2 a2 Gk R o RS R R AT G

(nitrocellulose strip) ® % e fI* 2% B Ab iz | JFF > ¥ Al FF 2 - BEER T

immunogold FuA8 2 A % o pLBAS S - AT 0 40T BlATT

Immunogold 48

Sample i HE =

Immunogold # % 3# % 77 # [ o #-sample (antigen ) *< ¥ % ] = ] > sample
¢ I £ I % A 47 % sample 54 immunogold LAl pF > FR € &2
it 2 & 7 K- immunogold A+ = 3FiE > FE I A 0l Pl a0 R
L - IBEFF ML AR R 0 T %
immunogold F #_ A%l AL i d > G B L 2 Pl LB
B % ¢ FRA o ot REP G MRS o
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L2z o#pod g #2300 SF4pik:

F1* native-PAGE > figure 1 7 7 & # 5 (processed milk) 4r 1 & > whey protein
fraction ® 2_ lactoglobulin (LG)= £ &> o d ** LG &% % ¥ 7 "R # o (4) 97
LG 2o % S g s 4 1 (denaturation) SV A2 B o ¥ DS L
BERD F@E ik (figure2) B ERASFY 2 LGE A 5 (rawmilk) g F L 8 o

AT L e T R B Y LG LA R U B R 2

WA G FEFY AT o AP T RY PR o BERT LR LG B
HE Tz 4 -3 (figure 3) 0 @ & Westernblot * (figure 4) { #F W47 & LG )

* ® &« A~ F (polymerization) - iz R & A F A E WD L2 @End T @ F R o

2. 222 3¢ Bl i iR B 3

A5 Bk R RE o AL # e ERT A [ERENE ?‘;—;—& F1 # & ¥ i

RO R0 AT > Flpt Y A AR TR RS (Wi 24m) 3 5 - 42
HiRpag > 2@ 1% ELISAiZ- GELABE4A 12 B\ F o8- HEFENEIF
3 AR 2 P o PR Y R A 2 SR RS o 4o figure S5 B % BT A0 & iE
T2 H B S R etiter B PR E 4R 1L 90T w (B B A48 A u] 5 IBSF2, 2F2D9
ICIOF10 3 1D8F8 - d 2% Tt Hkdml m v R gL v 2 Fv ’E‘ré_é‘, v Ao B2 A
PG B o PR ML RME R R AL 2 R e AR Y AP R
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A o QPR REP A TR N P RERGRE DR A F T ER

WHRTAFE AP e AR B H TS o J1* Westernblot 4 47 ¢t R H R

9



FRl A W FELAE LY e PR A L okl 5 &334 20 B fRFUR > 38R LG e figure
9> L EE L FHEP LG 5 #atR kv 22 Regester GO & A #ra2 B4k (17) F]p
LG & dv @ - BipF £ & mdd > 720§ (FRAIL S fpte > © P iE- HiE

* AT A JLR R o

3. 2 = LG = epitope mapping

B R G ERBEIR BRI R FATOMA L F e ¢
LG 7 F Aot LG E a2 H - & BB re % 4o figure 100 ip £ ATE & mfgﬁéi}u
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T N 23R s 4o figure 11 2 figurel2 o ¥ — > & [ # (v § i3 & ;2 3% LG }+ 0 Lys group 2
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BE2ZHBFMF BEEE - AN TY ERNASY Bk A AR S FRB R
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6. #17 LG & 5 Fig i ehr iy
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W T K EEH TR S - R LA R L S5 e E % ELISAplate & & K
o BN B * 2. immunotube & iE 7 2 o 4v Figure 21 > 24 i | * phage display
ST X 6 (8 0 444 F =0 9718 2. polyclonal phages TR B - 2 R T4 R
(titration of phage binding curve) o ¢ ¥ = 7 3 & 3E 11 LAand LG 7 & - (22 ¥ ke
A% 2 iR 2 5t e Figure 22 #757 § B~F 4 T2 v A8 (¥ % — 2.2 dose responsive
W A 4e Figure 23 # % 3 expression )¥ 3 1+ H $ 348 © £ (soluble monoclonal antibody
fragments) = & > Td R4 LA § & - 22 B R FAME 4 &~ * E.Coli/HB2151 15 »
% P~ 7] preplasma fraction 2. 3¢ F &2 k p 9E10 f & % ' % tR(9E10 hybridoma cell

line) 2. anti-cMyc H tkFk8 5 d ELISA iPl3# % % 4o Figure 24 #7151 °
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