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Development of rapid and accurate technologies to identify
Hanwoo beef using specific proteins
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SUMMARY
(45 2ot®)

[. Title of the project

Development of rapid and accurate technologies to identify Hanwoo beef using

specific proteins
[I. Purposes and importance of study

The current study was conducted to develope a technology to identify Hanwoo beef
from imported beef. Ever since we opened beef market to foreign country, the biggest
problems enfacing is that illegal marketing of cheap imported beef as a expensive Hanwoo
beef. Furthermore, it is another threat to Hanwoo farmers that beef produced from
imported live beef cattle could be labeled as a "domestic beef" if they were raised at least
6 months in Korea. All these situations brought rapid collapses of Hanwoo industry in
Korea recently. Thus, it is very urgent and critical to develop technologies to identify
Hanwoo beef from imported beef and/or from beef of imported live beef cattle.

Final goal of the current study was to develope and commercialize the developed
technologies to identify beef from specific farms and areas and thus, to regain
consummer's evaluations about Hanwoo beef which was disregarded because of cheap and
false marketing of imported beef. The current study will eventually improve international

competitiveness of Hanwoo beef against imported beef.
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Ill. Contents and scopes of the study

1. Screening and synthesis of antigens to produce specific antibodies

1) Screening of antigens

Candidate antigens reported to produce antibodies in various journals were screened
based on ‘"species involution tree" which may not have relationship with bovine
genetically. Epitopic sites were checked based on the amino acid sequences of selected
proteins, and then analysed for antigenic index, surface probability, hydrophilicity, and

flexible region using AntheProt and SciProein software.

2) Synthesis of antigenic peptides

The selected peptides, protein A and protein B, were synthesized in commercial
company. All peptides synthesized in the current study was a D-form because D-form was
reported to have higher T-cell immune response than natural L-form.

Carrier proteins were conjugated to small peptides to stimulate immune responses. KLH
(Keyhole Limpet Hemacyanin) was used for immunization and ovalbumin was used for

ELISA test and immunoblotting to detect antibodies.

3) Production of the antigens using recombinant DNA technology

The possibilities to produce antigens using recombinant DNA technology was examined
in consideration of producing antigens in cheap price.

Forward and reverse nucleotides for the selected peptides were annealed into plasmid
vector, pET 15b, and ligated. Ligated vectors were transformed in to DHS5a competent
cells by heat shock, and the colonies on ampicillin agarose plates were selected and

cultured in LB liquid media for large scale plasmid preparation.

2. Antibody production and detection

_11_



1) Preliminary study using Sprague-Dawley rats

The essential part of the current study was to determine the possibilities of detection
of any antibodies remaining in the muscle tissue of immunized animals and this was
tested by preliminary study using Sprague-Dawley rats.

Sprague-Dawley rats were immunized with APM (adipocyte plasma membrane) and
BSA (bovine serum albumin). Blood was taken from animals before and after
immunization to test immune responses. And muscle tissue was collected from immunized
animals after 8 weeks of immunization. ELISA test and Western immunoblotting were

performed to test antibody in both serum and muscle tissue.

2) Development of specific antibodies in sheep

Once again prior to immunization of Hanwoo, further preliminary study was done
using sheep since it is ruminant too.

Male Corriedale sheep was immunized to produce antibody. About 20 g of M. biceps
femoris was isolated by biopsy after immunization. Half of the muscle sample was
homogenized with PBS and the supernatant was collected after centrifugation to use as a
meat juice. The other half of the biopsied muscle was frozen in deep freezer and meat
juice by thawing the muscle was collected and used.

Studies to detect antibodies in meat juices according to dilution factor of primary
antibody, preparation method of meat juices, dilution factors for secondary antibody, and
optimum concentrations of antigens for coating were performed as a preliminary studies.

Western immunoblotting was performed too.

3) Immunization of Hanwoo to identify branded Hanwoo beef

Based on the results of optimum antibody production conditions obtained through
preliminary studies, immunization of Hanwoo was performed.

Finishing Hanwoo was immunized one month before marketing and muscle was

sampled when the animals were slaughtered. Meat juices were used for ELISA to test the
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level of antibody reactions, storage times, and how to keep the meat. And dot blotting
was performed as preliminary study to develope rapid kit for the identification of branded

Hanwoo beef rapidly and accurately.

3. Development of rapid kit to identify Hanwoo beef

1) Screening of various conditions to develope antibody

On the basis of the results obtained from previous experiments, the optimum conditions
for immunization of Hanwoo (Korean Cattle) was established.

Hanwoo were randomly allotted in equal numbers into two treatment groups according
to the amounts of antigens. Each group was subdivided into booster injection and one-time
injection group. Two weeks after boosting injection, all animals were slaughtered and meat

juices from muscle were prepared and tested for antibody production.

2) ELISA and dot blot analysis

Antibody titers to the peptides used for immunization were determined using an
ELISA.

For dot blot analysis, nitrocellulose membrane was blotted with Protein B synthetic
peptide, dried at room temperature, and blocked with BSA solution. The membrane was
incubated with meat juice or antiserum, and rabbit anti-cow immunoglobulin conjugated to
horseradish peroxidase were used as secondary antibodies. Following the addition of

substrate, 4-chloro-1-naphthol, the membrane was incubated until color was developed.

3) Preparation of gold conjugates

A range of concentrations of colloidal gold was added into solutions dissolving free
Protein B synthetic peptide, KLH-Protein B synthetic peptide conjugate, and OVA-Protein
B synthetic peptide conjugate, respectively. The optimal concentration at which there was
no change in color of solution was determined. Ten percent BSA solution was added and
stirred. After centrifugation, the supernatant was discarded and the pellet was resuspended

in conjugate buffer at the concentration yielding a response.

_13_



4) Preparation of the immunostrip

Protein B synthetic peptide-OVA conjugate and goat anti-mouse IgG were applied to
the test and control line, respectively, on the nitrocellulose membrane using Matrix 1600
reagent dispenser and dried overnight at 25% humidity. The nitrocellulose membrane and

absorbent pad were assembled and attached to a adhesive card.
5) Strip test
The meat juice obtained form immunized Hanwoo was applied to the strip prepared as

described. The premixed sample with loading buffer and Protein A-gold conjugate were

applied to the strips to evaluate the results.

IV. Results and suggestions for the application of the study

@ Results of the study

1. Screening and synthesis of antigens to produce specific antibodies

Peptide candidates to be used as antigens were selected from data analysis of computer
programs, and proteosomal cleavage prediction and T-cell epitope prediction were analyzed
based on web-site supported softwares. Protein A (3 mer) and Protein B (12 mer) which
have no homology with any other proteins in bovine species were finally selected as
antigens.

Mass growth of E. coli carrying vector with inserts for the selected peptides and
vector purification were performed and the possibilities of mass production of antigens

with cheap price were tested.
2. Development and detection of specific antibody
1) Preliminary study using Sprague-Dawley rats

Both APM (adipocyte plasma membrane) and BSA (bovine serum albumin) produced
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high titers of antiserum. And titers in meat juices were relatively lower than those in
antiserum, but were high enough to identify those from non-immunized antiserum. These

results were confirmed by Western immunoblotting too.

2) Development of antibody in meat juice of sheep

High antibody titers were confirmed in both antiserum and meat juices of immunized
sheep comparing to non-immunized serum. Titers in meat juices were higher than those in
non-immunized serum while they were lower than those in antiserum.

The concentrations of secondary antibody were critical to determine titers by ELISA
showing that various dilutions of secondary antibody had concentration dependent
antigen-antibody reactions.

Antigen-antibody reaction could be detected from 10 ng/m{ of antigen coated on the
well for ELISA test, and consistent ELISA results could be obtained when more than 100
ng/ml of antigens were coated on the wall.

In Western immunoblotting, antiserum expressed strong reactions around carrier protein
whereas non-immunized serum showed no reactions with those protein. These patterns of
antigen-antibody reaction in antiserum in immunoblotting appeared same in meat juices

showing strong reactions with peptide conjugated to ovalbumin.

3) Immunization of Hanwoo to identify branded beef

High titers of antibody in muscles, fore shank, loin, and hind shank, of Hanwoo was
detected by immunization of peptides subcutaneously.

The titers were dependent on storage time and storage methods by showing the highest
titers on the same of slaughtering. And the titers were gradually reduced as the storage
times went on. Meat juice extracted from frozen muscle on slaughtering date showed
lower titers than meat juice extracted from refrigerated muscle which means that
refrigerated muscle is much more efficient to prepare meat juice than frozen muscle.

Titers of antibody in meat juice from boosting injected Hanwoo expressed higher level

comparing to non-immunized serum.

3. Development of rapid diagnostic kit to identify branded Hanwoo beef

1) Screening of optimum conditions to develope antibody

_15_



D Effects of the amount of antigens
There were not a significant differences among the amounts of antigens immunized in
the development of antibodies. The sensitivity of individual would be much more

important in antibody development than the amount of antigens.

@ Effects of boosting injection
There were not a remarkable differences between one-shot immunized animals and

boosting immunized animals.

@ Effect of adjuvants
By using alum and FCA (Freund's complete adjuvant) as adjuvants, FCA showed

higher titers than alum overall.

@ Screening of conditions to make strip for rapid kit
By conjugation with gold particle to Protein A, antigen-antibody reaction was enhanced
without steric hindrance. Furthermore, the use of Protein A had amplifying effects to

detect very small amounts of antibody in meat juice effectively.

(® Screening of conditions using dot blot
After dot blotting by binding antigenic peptides onto nitrocellulose membrane, it was
confirmed that detection of antibody in meat juice is possible as far as immune reaction

has been occurred in Hanwoo body.

® Changes in reaction in strip according to dilution factors of meat juice

Rapid kit was invented based on above mentioned preliminary results. Clear
development of control and reaction line could be confirmed in immunized serum whereas
reaction line could not be detected in negative control group which had a clear control
line. Meat juices from immunized animals also showed clear reaction bands same as

antiserum.

Overall, the current study confirmed the possibilities to identify specific branded beef
rapidly and accurately using rapid kit when the animals are immunized with specific
proteins. Further studies, however, such as to enhance the sensitivity of reaction bands, to
obtain stable results in various conditions and environments, to solve problems of

non-reactive individuals, and to handle these kits easily by consumer group, should be
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followed to commercialize the current results.

The current study would be much more beneficial for branded beef because those beef
could be identified in the market quickly and easily with the rapid kit invented in this
study.

@ Suggestions for the application of the study

Taken together, the current study confirmed that specific antibodies present in Hanwoo
beef produced by immunization with specific proteins could be detected (patent pending),
and developed test strip kit for easy field use.

Further studies to minimize variations of diagnostic kits and to confirm the results in
large scale of Hanwoo populations are needed to commercialize the current study. And
governmental supports to the distribution of kits and to farmers are essential for the

commercialization of the current study in the near future.
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A1 & d-7iedAe 7ie

1993'd & UR(Uruguay Round of Multinational Trade Negotiation)3do] EFZH ] u}
2h, o 9 Havle] FAEA Fqjel] mE B B 9v|ike] xR ek, §-g
et ghe- AR FEE 19979 2,927FFel A A7) 9ol ebd Arsk ® 20014
o 14761 F 52 Axk 77k A FAE el e, 94 Al A& ®
3 AxpH o2 ZAastE FA(1995 51.4%, 2001 42.8%, 2002\ 34.3%)°l Slo] 3t
HAAES F&sHA shar k. ofoll AH-= 20001

olelgt AN AA= =7F BAHS e nFA g Hav)e] ALE a6
A HReH, ofd %9 auF S A AFIAE T AN, AHRF
A, AAESF wFE ARSI A8 S)Eel e AdEA ol vk §HA
Rb S A A eloE R sty THAdsacler FEE ste] Aw gee
AT = 2R Q1A S WA A Fetal Qe AAol, uepA] EEke] 59
Q= g Slsal Havlel vidk AAH FAgHol whg- debdt dstoltt

SHARE ARG A A o] 5 g Harr]e] tie] A ofEte] b Al A
= HE J28 FYse] Feser 1 Ao A FEYEI oA dn
&, 7 HarlE el EoebA eZl Rt AbSEhd <Ak Sl v S e A
of AlFol FEH =, o “edt = WSvF dFor w4t A ¢ dne
NAdel 3t w72 713 ol el ¢ A 7]wko] FASA eAHL A=
Aot

AA, Wsb, iy FRINE SolA ZRAhar] 4 FHLHLVE Fe-ar]eh Ejtst
o] 29 dFar] A=AER AFste] Avjsts 5, = ddd o2 AdE
o] TF Hi Hal vk olol 2002d 1EFEH FHF= FAHE ke Ay A @
< WA, &7 A A g Ael e FRek =5, A4, WidA & A

Fal o] & 1d3F Baefol sk o] Ent A ST FFA(A WA M
AAyE Arlsta dov, AR A&EAQ Ay AAAGEdE &=
A 2 v ZA T AERAREIZE wid F7RE A 0 20004, 93471 — 20014,
1,35071 — 20024, 1,3597)3t A= AAolth Ayt Hav] &5 T3 Aoit
o of Al - Elge] T othekdt #REHTFS HAUA FUYUAGS w
TUHS Z Aol 4
A3

bosolAmA )
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A2 = 7ls71e d#

AA7EA Lzl S/ AEES g JADd7HES i DNASY gdAddd 7%
£ S 9t Wyman S(1980)] <3 # %= RFLP(Restriction Fragment Length
Polymorphisms)”7|®¢] ® i # o]%F =3F 50|24 DNA probeol] #3F <1-"(Chikuni -5,
1990)5 $ A&, RAPD(Random Amplified Polymorphic DNA), AFLP(Amplified Fragment
Length Polymorphism), MS(Microsatellite), SSCP(Single Strand Conformation
Polymorphism), DAF(DNA Amplification Fingerprinting) &3} #o] &2}f 7138 Hofe] %
A BHE T Bu AHgsta AFSEol we EAVIMEC] MEEo A s
(Kitby, 1992).

53] Jeffreys 5(1985)° ]3]l 7I'¢¥l DNA fingerprinting®] 745, A& FA A4
of Yevs #dA ®Weoleo A& AEALY FHA 7z Ao(HhEA,
polymorphism)ol] ™3t EAo] g&Holgte AHS 7IA Q2™ (Kuhnlein 5, 1989;
Kikawa 5, 1995; Pitra %, 1997), AFLP7|%¥ 3+ A Ayto] o3t QA3 A w7}
- Eal AR FANETE 7P7bE Folu BF Aok ALk o { A Wolor tEAd
< YERT] wZel, F T FF 5°]% 20 DNA marker®] HZEel g &HF<Q A
ow d#A UrhOtsen 5, 1996). -2 iete] -5, RAPD7IH S o] &3 g9-9F 24
(Holstein)®] ¥ A== 719 Agsivbar delx dow(z, 2001), =HA¢ A5
microsatellite markers ©]-&3to] A AL} d=dol~E AT G dE genetic

markers 78t THAH 5, 2001).

shA Rk ol2gt VWM EL FFol welk zolrb yEhube, Wk v v]ale]
A AQE = AFRe] AW, arhe] Agu] 9 FAo dagh dF Ql¥e] aqHY
= 931E 7HA dv

olelgt FdA AAHENE e Fd = FA Y EAE ELH EAHE o] &3ty
A& W9ged 7|1 ELS, RIA(Radio immunoassay: A S A aFH)e] WAL %
Ag AR Ao 2 WyoR, A 548 AFESHA Fethe HedA kst
o RIAo| W& #H=7F vhad "ol oy HE AbEste B4 FF - ZFH 59 A

Y d

FO = RIAS A9 e ALeE IS + Aom, 53], ELISA% 22 I 7|HE
oet o 7IMEFH} Hlawstel ®Bu dgetal, AlEg o] Jheshr] wi
(Demeulemester &, 1991; Hsieh &, 1996; Janssen 5, 1987; Samarajeewa 5, 1991), ¥
Ao g ek kit A% 53], @] 27| A kit e 7 weo] &8x o)A
I tH(Dong %5, 2003; Langedijk 5, 2001; Soutullo 5, 2001; Drew %, 1999; Eisler
5, 1998; Cheng 5, 1996; Saravi 5, 1995).

ol oo FFHE F2 NAEE EAsts o] didS Folo] 75 5 3
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SHH, anjARbd A AZstar A8 e FAES ATty e 2549 7
=] 24 (identification)? o] 574 = b F X (traceability) 2 X3 & &3 FAbEol oigh
HHgh R, 19 %%%%%]'}3'94 HESA 5 o] dasitta dds fF4e
2o =2 MW F7HELS Council Regulation(EC) No. 820978 7|02 A= 4t
Eo] nvm= ﬂ}“é]/\]*a]g Tdstar k. AAAH =2 Council Regulation(EC) No.

= M ZEsodA HF dAmjA e ol277hA] BEA FAAIES AAANA
Fo FxHsrt 239 S4E vta=EgE s a5k, ol e xds WA
7] A ESGAAREY TtEes s AX HE BujA e ol2= FAHE f+F
T3 (meat supply chain) Z o AAH  Fl(key)’t =& A E I =(identification
number)E ©|-&3% dhillo] 750 wA W RS FAREojof dn ofgE FAlE

O

AFH T BRAAYS Sl AEstal =F5AelA vl Ed 137]77]'X] fre &
el dHE RE AR 2% FRO ko] JhestEE st FARAIFE S
F=3gto} npm=A 2" 9 A7) (scanning) Al 2~2E 2] =)} EDI(ﬂX}% ALy Al
g Hy 2 #d fgolEe] e 5 Fo] $AAA0RE o]FolAof dtal, FAME
TGl g JFEZE A9 7H q, FedAd FAES A8t 2 mesh, dd A

2

8}
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A3F ALLH LS L B

A 1A dFEsdy e

1. S0 &3 AL A% F49 &4 2 A=

H
N
o2k
o
1o,
ot
1=

o8] gEAZ Ao dAFAo] B H peptideES &Y FHE AAF PO
(Lee 5, 2002; Tamar 5, 2002; Tooyama 5, 2000; Kramer 5, 1998; Mohri 5, 1997;
Briand 5, 1997; Benkirane 5, 1995), 3$-olAd = de ey x g dlds zhol
w7l $18) Aot A o] HojAle £S5 Ale SAEE Fas] Aol o
Y FERILES douidith

Al duide] opndt S VxR st A H-9l(epitope)E A A 8=
g, B4 X2 S AntheProte} SciProtein 5o ©]-83}% 2™ (Fig. 1), antigenic
index, surface probability, hydrophilicity, flexible region 5¢] &8 223} t}.

)4

AntheProt

Tl

i
E

SciProtein

Fig. 1. Antigenic site analysis using programs, Antheprot and SciProtein.



N

) |22 Fdoz AL peptide FHTS HE
H T H peptideE 2] proteosomal cleavage prediction, T-cell
S 7o g 3 AXZEYo]E(Table ) T3 thA] 4 3
How, HFAHSZ homologyE Hl1Ldle] A7F 7H7 o€} @A 3} homology 7} &7l
EA] &2 Protein BS] 5 HE(12mer)¥ Tooyama 5(2000)°] o]v] & Ao A
7F itk 8913 Protein AQGmer)E YO 2 A3} T} Protein A, Protein B 52 &
BrEel tdk AR Table 501 UERSITH

ZraPes dojx A4 ARE
AAeon, o5 A4
epitope prediction 52 I

Table 1. Antigenic site analysis by web programs

Program Brief Descriptions Download/www locations

A neural network based proteosomal http://www.cbs.dtu.dk/services/
NetChop o
cleavage prediction. NetChop

A neural network based proteosomal
Proprac o http://paproc.de/
cleavage prediction.

A www service for predicting MHC
SYFPEITHI binding prptides for 24 class I and 1I

alleles of human/mouse and rat.

http://123.2.96.221/Scripts/MH
CServer.dll/EpPredict.htm

A complete www service with ORF and
MAPPP MHC binding prediction. It combines both
SYFPEITHI and BIMAS

http://www.mpiibberlin.mpg.de
/MAPPP/expertquery.html

A structure-based algorithm for prediction
PREDEP of MHC class-I1 epitopes. Available as http://bioinfo.md.huji.ac.il/mar
www service for 13 alleles of different g/Teppred/mhe-bind/

species.

2) &< peptide AZE

2 peptide(Protein A 2 Protein B)<9]
ATHEREE, tid, tigvl=). &g,
o=

Fas] &Y peptides A 2 =5
= st B AFddA A o B

_28_



£ peptideE 2 T-cell immune response”}

o

A

S|
5
=

o2 AAA| EA3F= L-form peptide

Bt =& ZoZ B3 H(Van Regenmortel 5, 1998) D-formS 2 | 2}slo] AFE-3}%
t}. A A L-form peptide®} D-form peptide= A% WAF A F2E 7IA 3 9l th(Fig. 2).

brrer plana
O OH
o 0
Hﬂ-._ - __,;a.ll
A b "
L X : MM T
n) : u]
H . H
S : i
N P 1 P2 om,
¥
AL dioeg da A3 C-chpaprcin
I . ;. MH-
=M -__‘_*H : |--;r,11 2
FII E H1
G . (]
g M : M
Ca : by
Hi : (e

LU BB [TRRS B ]

All-Lkrein Spephos

Fig. 2. Mirror symmetry between L- and D-forms of peptides.

T3 peptidee] =771 27| wj o
Romz MANkeS 2 Be F314
AA FAEH, A9FAE 9%

ELISA testt} Western immunoblottingS 53+ &3]

carrier protein . & A}-§-3} T},

3) AR AT 7)Eol o3 3o
D ¢ Bo] @A {FHAe] TR
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peptide®l] = KLH(Keyhole Limpet Hemacyanin)Z,
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HE4 peptideol = ovalbuming



o 4
o], &¢} FHAQl ¥l HolA S Fars) AAg § g &
A A ES AFESte] HEFA S Z homologys Y et #HS AXW 5ol peptide §-
Hiss 5279 ¢ onR 3L Eo] peptide®] ALAQ GH = 5

HejFAtel AbgE Aol EASEA &= peptide)] HFAEL A5 AT o
A o gE= oA A A3 Protein AY Protein BE FH 2 X431, Protein AE

3
3mer?to 2 A H peptide?t cloningdt”] @A &2 7}El, Protein BS EFFE
o2 AAste] HastA Tt kAT, 12mer peptideF S Z = cloningd)
7= AP A ddEe] A& A peptides: FUFE AYS ¢

(22mer, Protein B), peptide cloningS- A A 3} % T},

A8 o4 peptidee] taF ¢cDNA®S A4S (F)ulo] Lokt DNAAIE], tfaHl
el A o= ste] AR A< forward nucleotide®} reverse nucleotideE  expression

vector?] ATH-Q1E ms] AR M, TA designe Fig. 33

Forward nucleotide

5"-TAGTGATGAAGATATGGAGATATCAGCT
CTCTTTAGAGGTTCTCCCTTAAAAGTCAAAC

GCTCAGACTAG-3"
o

Reverse nucleotide

5'-GATCCTAGTCTGAGCGTTTGACTTTTAA
GGGAGAACCTCTAAAGAGAGCTGATATCTC
CATATCTTCATCAC-3"

o
Fig. 3. Sequence of the synthetic cDNA.

@ 23 vectord] TA % Wy =7 AA

of A}-8-% expression vector= pET15b vectors AF-8-3FS T pETISb vectors
AF&3E 71 2 o]+ nickel columne AFESHAl HOZMA vectore] AHA 7 &o]shH,

o
re
-
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N-terminal®] his-tagh-#©] 2Fo}A] his-tag®] antigen© 249 28-S ZHaAZ 4=
= Aolth pET15b vectore] 7] &2l HH = Fig. 49 2t}

Peptide clonings  $1 3k vector(pET15b)e] Wi FHE ¢ld] LB media(Sodium
Chloride 10 g, Tryptone yeast 5 g, Trypton pepton 10 g, ddH,O 1 £)°l agarE autoclave
2 =0 F 1% ampicillin(100 mg/mt)S A7FEI petridishe] A A LS Re LB
ampicillin agar plates A Z3to] AFE A7 4 CollA B33t

pET15b vectorE ¥ &3}= 55 LB ampicillin agarose plate®ll streakingd}3l 37 T
incubatoroll A 14~16A12F vl %F 3}t 2tk 50 mltubedl] LB media 10 ml= @il
ampicillin 10 s H7Fgt oh5 v * A3 colonys 3FHE loop=E &A il
shaking incubatoroll A1 37 C, 220 rpm2. 2 14A1HE<F 10 ml cultureE A AT 14
AlZE B3 F 10 me] LB media?t FEA dE ® A AT F LT Hl&
ampicilling %713k 2 (2] LB mediadl %71 ¥ 1241759 shaking incubatorol] A 37
C, 220 rpmo. 2 2 ¢ liquid cultures FAISIA T wlYgE dFE5S 500 ml centrifuge
warel] %71 Y I centrifuge(2,500 g, 20 min)3}o] wFEO| FFEol pellete] HEZ 7}

kAl 3 5 oS AlASAL pellet? P> centrifuge wareE 4 Coll A overnightd}
o
AN

Bl 13

iyl iy N il
o Tl i T e
TSR I"\a-l'll' .c___’-h_ll-l
T e .n-I;H
oo, - iy
. e LA
L L ROy
o 151 -"‘-j"? r
deviiat i #
M Y
)
AL
sETAS i
ind L ol vz i | Memiran
=4
3 i AT
-E'P_; - Hom b T
pars £ 11 rinsi
k- £
=0l e a6
25
ma i -
it by
T O
Ba i
e bl b
R i B
b "l-—.'_,'_ = - s
i Li AT T aii Ahali
w Serrm e
thone i et g gt 01 1 A 1 i
e it ok i sirdaylrph
e =y -
Tl el PR — -l
T re— e st
B CEn e TR TR

Fig. 4. pET15b vector.
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QIAGEN® Plasmid Maxi Kit& Al&d] 3t=c] AAE  pelletS 23 E  vector
purifications 2 A&} th. Purification ¥ ¥4 QIAGEN® Plasmid Maxi Kit? &7
A& ¥ QIAGEN™ Plasmid Purification Handbook®] -0l whe} 21 A|8+9] 3L, purification
o] %t vectors agarose gel’delA H719 5 AAS purification #H o] =x=FA %

FHA=AS Qs Bk

220 Colld B35 vector sample= 4 CTE %A AA3] %A F A7|F5S 93
mixtureS | Z 3t} Mixturei= vector sample 1 g0, ddH,O 12 pf, “12] 3L pETI5b vector
o] AAH- 99l BamH 1 siteE AFsl7] 918k BamH 1 restriction enzyme(MBI Fermentas,
USA) 0.5 19 10 x BamH 1 Buffer(MBI Fermentas, USA) 1.5 (& Y2 % 6 x type I
gel loading buffer 3 pl ¥ o] total volumes 18 pl= A|Z3H FH, 37 C water bathol A

incubation(overnight)&}©] restriction enzyme©] BamH I siteS g 4 J=5 3t}

0.8% agarose gel mixture(l x TAE buffer 80 m{, agarose 0.64 g)E ovenol| A 7}-3}
o] agaroseE F°|al, EtBr 5 W& HI7Ig FH F2oA agarose gelS AxT H,
pET15b vector?] sizeE 3123l A Hind III marker®} 37 C water batho| A incubation%t
mixtureS Z}Zb loadingdlil, 55 volts, 1A]7F 30% F<F A7]9d%3 FH bandE UV
trans-illuminators &3l #Z3stATh d719E A purificationo] FFA o= 7= o

%= =4 EFE vectorEX A A 71X 20 CollA R3S

© Sol duide g i

J

Peptide clonings &3t (3o EASHA &= peptide)e] e SHE 9 3
733t cDNA7ZF 412 pET15b vector?] insert siteE restriction enzyme o 2 A sl T,

Fig. 4] YEpPdnLe} o] pETI5b vectord] Atk H-9 F Xho 1(324) sitex= BamH
1(319) sitett Nde 1(331) sitest= YUY 7H7k9) Aekelr] 7hchE7] wi&ol, BamH 13}
Nde 1 siteE restriction enzyme 22 double digestiondt & 314 S+ ¢cDNAE ligationd} 7| 2
A7kt

N
=

T

Purification$t pET15b vector 100 0] BamH I 2 Nde 1 restriction enzyme-= 8
WA Wil 2 x Y+/TangoTM enzyme bufferE 60 ! H7}3t H, ddH,0 124 wlE Lo
total volume 300 p02 mixtureE A F3}3L, ©] mixtureE 37 TColA 1547t ot
incubations} ] double digestions A3t T} Double digestion $-, restriction enzyme®l
o1& AetHE vectorES 0.8% agarose geloll A A7) g5 3Fo] Felstoit)

olft
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Ligations 1%k vector’} +H® 5, 4 o]Fsto] A x3 forward nucleotide}
reverse nucleotide(Fig. 7)7F AR A<l AggS & 4 AEZ Hubank 5(1994)2] HH
w2} annealingS A A13FSI TR 1 x EcoR 1 buffer 43.4 ploll forward nucleotide 2 reverse
nucleotideE 77t 3304 4331 PCR machines ©] &3] 95 C, 1 — 94 C, 1
- 93 C, 1% — ... — 10 C, 1:& — end3lo] ligations 93¢+ synthetic
cDNAES A Z3F vt Al 23 cDNA7Z} annealing® A4S T Aoz ZAFsA=A
5 gdst7l #13 12% non-denaturating polyacrylamide gel(30% acrylamide/bis 2.66 ml,
ddH,O 527 mé, 5 x TBE 2 ml, 10% AMPS 70 w0, TEMED 3.5 wh)ol H=x 4 <9
gt forward nucleotide®} annealing®] ¥ & A% products(cDNA)E & Aol loading3l]
A 7199 %5 (50 volts, 2 hrs)3F F band9] patterns 13| H.9kT),

Double digestion¥t pET15b vector®ll annealingdt ¢cDNAZE insertsl”] ¢]3l ligationS 2
Al3FS T}, Ligations 918k mixture™= T4 ligase 1 uf, ligase buffer 1 w0, cDNA 0.4 1,
pET15b vectors 1 ploll ddH,O 6.6 ulE %o total volume®] 10 plo] FHEZE A Z5A
t}. o] mixtureE 16 TolA 16217k 65 CollA 10%-7F incubationA] 1 $-, transformation

3}4e 445

Transformation®] A}-8-% competent cell> DH5a(Introgen Therapeutics, INC., Texas,
USA)E A}8-31%9th Competent cell 30 w0 incubation® mixture sampleS 3 0 % 3L

tappinga}o] &3}5F H, iceol 30E3F HAAAFATE L F 42 CTolA 1:23F XA 7]
i, TA] dcedll 3zt AAAT= BAHAES HEFOEZHN 2% shockS B competent
cello] ligation® samples 2 WolEd & J=EF 3] FAvk. 2 F LB media 500 xl

S H7F8l 31, shaking incubatoroll A 37 C, 220 rpm, 1A]F& < shaking3} %1t

X-gal(5-Bromo-4-chloro-3-indolyl-B-D-galactopyranoside, MBI, USA) 20 %} IPTG
(Isopropyl-B-D-Thi-ogalactopyronoside, dioxane free, MBI, USA) 50 wE 412 mixture=
A 233l LB Ampicillin agarose plated] 53+ &, A7} f-25 & Al&35}9] plate A&t
of =% HEZ T Shaking®] €% productE X-gal¥} IPTG mixtures ¥ LB
Ampicillin agarose plate®] F7F= 258Fa, 153F FolA A F 37 T
incubator®] 4] overnight A] 7 t}.

Overnight * LB plateo] /¥ colony & 3tHE =3 liquid culture media(LB
media 5 m¢ + Ampicillin 5 )] loopZ &7 Y2 %, 5 ml liquid culture(37 C, 240
pm, 9 hrs)E A AT Liquid cultureE $3 competent cell&S &3] S4A2
T HAA 5 b F 2 mlE centrifuge(12,000 rpm, 4 C, 1 min)3}xL, I & A H pelletol
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glycerol stock solution(LB media 75 mf, glycerol 25 ml)S 700 pul X713k glycerol
stockS 50| 80 Coll ®#a] F2Att. Glycerol stock AlZ Al AFEH 2 mlE A9
UM 3 m= &8&2 <2 DNA extractions 9]¢ large scale plasmid preparation®] AR-§
= St

3 mls 1 mlWHS liquid culture media(LB media 2 m¢ + Ampicillin 2 @0)o] &7AH 9
2 ¥, liquid culture(37 C, 220 rpm, 8 hrs)E A A8t SAAIHTH F4 & oAl 1 ml
TS #3}o] liquid culture media(LB media 100 m¢ + Ampicillin 100 g)°ll %31 liquid
culture37 C, 220 rpm, 14 hrs)3to] Wz S A7 v, centrifuge(d C, 12,000 rpm,
15 min)3}o] pellete 2 TWEATEH 1 5, pellet 9 F5dE EF AASZ -20 CTolA
overnight*] 73 T}.

Pelleto]] Solution I (25 mM Tris-base pHS8.2, 10 mM EDTA, 15% Sucrose, 2 mg/m{
Lysozyme) 48 6 ml TU3 T pelletS A3 Fo]al, iceoll 2083+ HAAAIA T
t}. thA] Solution I1(0.2 N NaOH, 1% SDS) € NS F7I2 FU38EL iced 1083F 3
A A T2, thA] Solution (3 M Sodium acetate pHS.2) & NS ¥ iceoll 20%
b AAANA FAT} Centrifuge(12,000 rpm, 30 min)E 3to] A5t FHala F5 A
ThA] centrifuge(12,000 rpm, 15 min)¥t %], RNaseE 1 pbA 2]t 37 CollA 303t

incubation 3}

Incubation®] #% $, phenol solution(Phenol:Chloroform:Isoamylalcohol = 25:24:1)<
1:1¢] vl &2 F98tar, 5%k vortexd ¥ 3,500 rpmoll A 307t centrifuged}t S 2
B AT FHste] Z3e tubeR &7 F THA] phenol solutions 1:19] H] &= F9 }M
o oA e Rt FHsko]l ARG wbeR &713L, 100% EtOHE 735 9] 200%, 7.5 M
ammonium acetates s N2 10%°] Hl&= Z7F FYPstd o, -80 TollA 1417+ %

O
A AT %, 12,000 rpmol| Al 20%-3F centrifugedt F, pelletS A &3 RE &AS
A AL, TE buffers 1,000 pl % 713Fe] competent cellol A4 cloning ¥ DNAE F%3}

o]
AA

DNA extraction®] &% ¥, spectrophotometerS ©]-83}o] DNAS T=& AL
o, o] Fx=E Z3138l9] restriction enzyme(BamH 1 2 Nde 1)2=Z double digestion(37
C, 14 hrs)$t ¥, annealing 3t ¢cDNA®} &7 0.8% agarose gelol 771 % 3l ligation,
transformation % DNA extraction Z}A o] AAH o7 FPH A=A S 8213519}
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2. 50l ¥A AE £ AE

1) & (Sprague-Dawley rat)= ©]-8&3F ofH| A

9 HASS Ad A& LS 9% B Ao gadgel oA g 2uA
2= §F W FA 4F bsH 8% AFAGe AFE AAE o83

£
Apx

29 %

d

APSEE 22 £ 05 C, 5% 50 + 5% $49 Jdhsa AFAF
oA A}%  F9¢ Sprague-Dawley rat($F#, 85 #) 4vtg]E AFS el dlol
APM(Adipocyte Plasma Membrane) * 2] <} BSA(Bovine Serum Albumin) * 2] 72
T2 wAsF e/, AAEE APEES dYAIEE AFAA AFHT A
He 8T HAHPoH, Al AZAAdZHE 157 HFo2 Ayl Aes 54

KeR
stol MAFAR Qe ehih AFe) WaE BEag

o o

(

R R

AN

@ 99

o5

a. APM Treatment

- First Immunization
APM(1.929 mg / ml) 250 pg / Saline 1 md
Freund's Incomplete Adjuvant 1 ml

Freund's Complete Adjuvant 1 ml

Total Amount = 3 mé(1 ml / animals)

- Second and Third Immunization

APM(1.929 mg / ml) 125 pg / Saline 1 ml

Freund's Incomplete adjuvant 2 mé

Total Amount = 3 mé(1 m¢ / animals)
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b. BSA Treatment

- First Immunization

BSA 0.25 g / Saline 1 mé
Freund's Incomplete adjuvant 1 mé

Freund's complete adjuvant 2 ml

Total Amount = 3 mé(1 ml / animals)

- Second and Third Immunization

BSA 0.125 g / Saline 1 m{

Freund's Incomplete adjuvant 2 mé

Total Amount = 3 mé(1 m¢ / animals)

W FEAbE T AT §3] 3F AR 334 FUd e AANEgon,
dutdg o2 3919 soluble proteinsd -, FHE 50 ~ 1,000 pgZ7tA FAF 753 A
o2 d#A Qo rF(Harlow &, 1988), & A|@oA U] FA T2+ HYsHH 7]
He ol & AW SF Aol #e Ao FA S AL Al AL A FHE T
ot TUsHA H 51998)2] Wl wEl AAlstdh FAFES rabbite] 7H$- 400 b
[site7} @%6}4—5— HuZE 7Fokslo(Harlow 5, 1988), & 3 & 1 mle 3dS 99}
2ol Aze F 200 wH H SFEAA nE WFgoR A 5HL ] o] F

A FIEHE 1 ml /S, 200 L/ site).
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ELISA test® 53 %3 v Welsld 2 gadzte] Mudde AAs §5 0
3 5 A

Aol HE 7FeA 2 S5 U A9 HE 58 2l on, APM % BSAE
3. E

719% % Western immunoblottingS 2 A& a-1-3-A4¢) Agajel s Felstnt

Western immunoblottinge 9|3l ©A APM % BSA proteinE< Laemmli(1970)<]
W] wEl sodium dodecyl sulfate poly-acrylamide gel electrophoresis(SDS-PAGE)3}
of EApFoll uwhel skttt

Separation  gel(12%)3}  stacking gel(3%)= PROTEAN 1 xi | XL Vertical
Electrophoresis ~ Cells(Biorad, USA)S A}&3le] AxsFow, Zkz 40 ml 30%
acrylamide/N,N'-methylen-bisacrylamide, 2.5 m¢ 1.5 M Tris-HCI, pH 8.8, 3.4 m¢{ ddH-O,
100 j7s 10% SDS, 50 w0 10% ammonium persulfate, 5 mw
N,N,N',N'-tetramethylenediamine® 1 ml 30% acrylamide/N,N'-methy-lenbisacrylamide,
125 m¢ 1 M Tris-Hcl(pH 6.8), 7.65 m¢ ddH,O, 100 ¢ 10% SDS, 50 ul 10%
ammonium persulfate, 10 0 TEMEDZ A| %3} %]t}

APM % BSA proteinES 4 x sample dilution buffer(2% SDS, 5% B
-mercaptoethanol, 62.5 mM Tris, 0.001% bromophenol blue, 10% glycerol)oll ]2 A] 71
F,90~100 Ce L Eo 2~383 #Ha, #AF3 stacking geloll loading 3}
100 voltsell A 907t H7|d& AAT. A7]dFe] & gel> coomassie brilliant
blue R-2500. % HMsto] e el gelst= ¥, Western immunoblottingS
3l7] 9138 nitrocellulose membrane(HybondTM-C Pure nitrocellulose membrane,
Amersham, England)®l| electro-transfers} %] t}.

SDS-PAGE®| &l APM 2 BSA proteinE°] #2]® gel? gel 2712 s =
@3t nitrocellulose membrane(8 cm x 5.5 cm) 8 cem x 105 cmZE HAE@g Gel
blotting paper(Schleicher & Schuell, England)E blotting buffer(25 mM Tris-Hel, pH
8.3, 1.4% glycine, 20% methanol)e]l 5:&%F W< %, Gel blotting paper —
Nitrocellulose membrane — Gel —  Gel blotting paper®] =2 2 assembled} S th. 1
% Mini Trans-Blot Electrophoretic Transfer Cell(Biorad, USA)S ©°]&3] 4 C, 110
volts® <¢F 90% &< nitrocellulose membrane S 2  HAA| A 2™, transfer’} £t
nitrocellulose membrane< zipper bagell ¥o] A& A 7HA 4 TolA R#A3A I
transfer 3+ gel-> coomassie brilliant blue R-2502.2 ¢ M 3}o] SDS-PAGE & ¢ A3l

gel?} vl 3}o] transferd A =& E<213k3

Western immunoblotting=, APM % BSA proteing©¢] “AFE nitrocellulose
membranes T HFO| 108 A% HA vhS, TBS-Tween(50 mM Tris-Hel, pH 7.4,

154 mM NaCl, 0.1% Tween 20)2% 103+ 23] washing ¥, 5% skim
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milk/TBS-Tweeno. 2 20 Al 1A]7F A X AZ] © 2 A non-specific bindingS blockd}
ATt I % membrane®l APM % BSA°l tigt AH FFH P SFS 1% skim
milkel 1:10,0008] 3|14, H7}ste] 2413 A2l A4 binding Al Z th. Primary antibody
9} 9] bindinge] ¥ % membranes TBS-Tween§ H OS2 2343 washing 5,
secondary antibody = 4] anti-rat immunoglobulin G-alkaline phosphatase conjugate(Sigma
Chemical, San Diego, USA)E 1% skim milke] 1:10,0002. 2 3]4]3}o] binding Al F
T}, Secondary antibody®}°] binding ¥, membranes 33| TBS-Tween© = washing3l
T3 th. Washing F, 66 gl Nitroblue tetrazolium(NBT; Sigma Chemical, San Diego,
USA)3} 33 0 5-Bromo-4-chloro-3-indoyl-phosphate(BCIP; Sigma Chemical, San Diego,
USA)E &gt 10 ml alkaline phosphatase substrate-8 (100 mM Tris-HCl, 5 mM
MgCl,, 100 mM NaCl, pH 9.5)2 nitrocellulose membrane®] #7}3alo] FAl oA A
eSS ARoH, ghgo] YEtUE SRHTE oA H AFHste §gS FAAIHT.

Fig. 5= Sprague-Dawley 213 & ©] &3 S5 Wl A A= Ad AAE e

e o]t

=

5 o o2
RS g ag! (Qqs, ‘E&"f}
| | | | | ‘
| | | | |
-3 days 0 day 21 days 42 days 52 days 54 days
1
|-= ;L ';|-= ';| i
1 [
i 3 weeks 3 weeks 10 days i
i i
TImtiation Termination

Fig. 5. The experimental design to produce antibody against adipocyte plasma membrane

or bovine serum albumin in Sprague-Dawley rats.

2) Aol Aol SoldA A
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F9E oG WAR APel UM, BAF WIAE WY 35T & YA
A% 2 Axe g4 B4 270 Sol #@ RS SRk wFe vl
W R B A A% 9 ComiedaleF(= 60 keyd ALGEFA M, A AU 9

S adjuvant, TAFA 7], FATHH T2 & 5(1998)2] W o
2100 wg / MY FEE HYstga, 3% BE 39 -
A8 W A< %%]?ﬂ peptide?! Protein AZ 108] 3]2] 3+ 10 4
Atk w3 W CE Protein BE Y02 ALE3) W At YT F5=21 100 pg / ml
S AgsAarh Zhzhe] Aol wE g9 FFe A A
HZF FAFFS Table 2004 Yepdulel 2o}

off
i
oo
&
o
S
=4
Of
1
3

FAE 2 0] B APl 5 S IF Adyz o] 2F AGT
= 4

SHATH 123 A FAF & AFge] S A AHE Fxdr] st 35 14
o2 279} 33 WYFALE T Wy oz 2 A8 th(boosting).

Table 2. Experimental design for sheep immunization

) ) Peptide ) Injection amount
Animals Peptide ) Adjuvant i . .
concentration (peptide:adjuvant ratio)
Sheep A Protein A 100 pg / m{  Freund's incomplete 2mé(1:1)
Sheep B Protein A 10 ug / m¢  Freund's incomplete 2mé(1:1)
Sheep C Protein B 100 g / m  Freund's incomplete 2mé(1:1)

% Protein A and B will refer to Table 5

AFAbet7] A3 mpA g W FAL o] & 12U Aol Zbzy W kel AAM o=

S A FH S AolA] 1A1ZHs AX AL & 2,800 rpm, 303t centrifuge

S By e, daE v WY A (non-immunized serum), $A= WS E

% (antiserum) . 2 &t}

A FFAAY A AF 55 Zlsty] fste] v AR AHE F 24
e kil

biopsyE A AIStATHFig. 6). A8 AT A WY, B A, 9Y B % HE 0

0.1_4

i ot
o 2



# F o]l A I ol (F) O F w3 A7 '(Fig 6-A) 1LF = ofu] Ak, HIERR, A3
QA ol HIF(F)WAMNABEATLD)S <& FAME T (Fig. 6-B), ‘?i_Li %
A At (Fig. 6-C), F=FE FE3| 253 FH(Fig. 6-D) HEF-Z w22 A7)
(Fig. 6-E) thE o] F& 7t A 0 g¥ A3 33 th(Fig. 6-F) AN 5

B F(Fig. 6-G) WlEfd o= 253 R aL(Fig. 6-H), &+ & o] &4
3 3|5 w 74A] NEASE A Fol, A% H "’]’E]BHT%q(FIg- 6-1).

1~U ru>i
T

|

5} o]

o

=

i

¢

Fig. 6. Photographs showing biopsy procedures in sheep.
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AAT YA 22 S 10 g& PBSE 1:19] B &2 #H7}e 5 homogenizedl il 1,000
pmol| Al 5%t centrifugedt ¥ S AR A FH S 20 Tl HasFlow, vmA
-80 C deep freezeroll A 2€ 3 WEAIZl & AF2olA 3lsAlA AA A=

10 g2

55 AHAM 20 Col Ba) Fvtk. 53], homogenizedt ¥ centrifugedto] F% 3
S5 A dlste] AT S5 vlaste] 55 Svlete el e S5 Ul
gl o7t AL 918 ELISA testoll AH&-= St

@ Affinity columns &3 &A1 A

FA7E AFE AS ELISA test®= 213 § A HAE =1 S99 FHdzTLS
2 ARES7] flall, W] dHES FP o ARG affinity column(HiTrap Protein G
column, Amersham, England)o]] %ﬂr/\] 1o z2M sulfur groupe] AE resind} WH-3-A] 7
THATE el F9 peptided] tiE ol H < IAE Rl

d

kel g8 PBSol 108] 34)38e] columnoll E3AZ) ThE 1 M NaClo] £33
PBSZ Al #3lo] H] Eo]Ho]AY Fo|mrt ¥ IAE EF AASAY. o &
o] 29l A& 0.1 M glycine(pH 3.0)0.2 &&3IJ o 59
o2 FANA WAL HAfedr s FAE LT F AHTER w5 E‘r
& SDS-PAGE3}e] #2]% band HH-S 215152 W, protease inhibitorE % 713+ ALl
2 70 Coll ®astaArt.

Z
—
=
E
N
S
an)
o
)

a. Primary antibody 3]AJu]&o W& &5 U A9 HEF F=5
; sAe FEo A ug / m)S 96 well plateol| coating 3+ F primary antibody =
AMoOARREE ¥ Agdd, dEA, v WYSsEs 2 S5 FEE 11009l A
%

1:100,0008) 7 %] «=x}7 o2 3 X3 5] ELISA testdle] 3|Auj&o W& Ao 97}
& A3tk

o
=2
=)
il
Ho
N
=
ot
—_>‘i"4
1o,
o
i
Sl
HN

b &7 A
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; Al 2Pl 7 7FA 9] sample(=t5 %2 S homogenizedt F centrifugeste] A3 Akgh
5 2 W 5 AA slsste] A §5)ES primary antibody=  1:1008 ol 4]
1:100,0008) 7} 2] =22 o2 A ste] 5US FEZ coating H U1 pg / ml)I} A
FAA w5 AtaAe e FAe 47tE FA e

c. Secondary antibody 3Auj&o] wE &g o7t A

=
<]

— e

3 o A0 pg / ml) 2 Ao secondary antibodyRF 1:500, 1:1,000,
12,000, 1:5,000 2 1:10,0000 % 3]A]18F & ELISA testS A A|sto] H 2 o] 319340k

s
3
§5 9138 secondary antibody®] 478 =& &<lst3

—_
o v
=

A3
=

i

d. &9 HA coating = T

o
rob

_?4

Jat

i

; FAS 96 well plate®] ZF welld 1 pegol A 107 pe7tA £x12ow 3459
< affinity column® 2 2|3t anti-sheep IgGE 7713 ELISA testE 2 A
S

=
coating 3t T}
HA S A HE 20 FE 9% A48 coating FEE F2USHA

Fomn =

o)
_qo

N

o
o

o

o

WS ol 88 WS A Bal Ued FAYN 2 AHe] A BY 24 F
o AuES vgoR BAM w9 wds A¥S AAsArh ALTE 488E
ol WA A One-shot A2 TSk FAS FHE F7HAI]7]

13l W FAF o] F boosting G TAFE A A 'Boosting A = G o, Al
Y Mnke] RA == Fig 7o) UEbdERSE 2o

D One-shot #] 2] -

57) Byl mwe Agpe Hold o 1249 A #$ 359 AAUeA )



HWAHHE AP F AGFALE AASATE dGFA Al AHE
synthetic peptide® WY CollAl M FALSE peptide®t &gk A o]
S 9138 #7138 adjuvant2E Imject” Alum(PIERCE, USA)S AM4-3)
Al AF-&3 Freund'sZ 9] adjuvant?t= 2] WAHTOR Qe HATA w=+
24 U IHF EAE uys] gdwr dAF vaccinedlA]  Bo] Alg¥E

A=}
(oll:DTP(Diphtheria, Tetanus, and Pertussis) vaccine ) adjuvant@ th )]st 7l o]t}

W &2 Protein B synthetic peptide(600 g / ml) 0.3 méo] PBS(phosphate
buffered saline) 0.2 m¢S %3, alum adjuvant 0.5 m{-S 3 7}s F AF20A 3083 stir
5 Stoll o] d&t

FAE A Th A Al AL peptide] = 180 ug / mE Lo Al AL peptide F
(100 pg / m)ETH 1.8 7FF FTFHAARE, o= FAlEES FAAI(HY = 60
kg, g9 = 600 ke)E iLste] AR Aom, WEFS 3 AUAIF Y A5-9F 2ol

=
Fastel #AE AALS aEste] HAo FUdSs AAFA g ol & F

1l

9

¥ EHE A, Bd A §
ddS Eysiith Zed AL v Wy

015 9] 3+ ELISA testel]l A}

oo
)
32
s

Non-immunized
serum bleeding
and
Immunization

Antiserum bleeding
and
Slaughter

One-shot Group

Non-immunized
serum bleeding
and
Immunization

Bleeding
and
Immunization

Antiserum bleeding
and
Slaughter

Boosting Group

Oday Iweek 2 weeks 3 weeks 4weeks  Sweeks 6weeks 15 weeks

Fig. 7. Immunization schedule for Hanwoo(Korean Cattle).
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Dot-ELISA= Macedo-Silva 5-(2000)2] WS thh 435t AASAT) 3¢ 5ol

peptideZ nitrocellulose membraneo] 5 0% Hojruy] Abo|A 247 F2AZ H,
zipper bagoll L ¥ H3to] 4 CTolAl overnight A Z Th. Non-specific binding=s =}7] ¢
Sl blocking solution®>Z & 5% skim milkE AF&3FH o, ﬂxﬂ =< One-shot %

Boosting 2] +¢] 97} SAH(ELISA)®| 235 nfgo=w 7
< o ® 3|AMate] ARGl =, H]

s 7k 8 2§58 44 1:1,000 B 1:100
HeEy 2w UYSFRE DotELISAS AAE §5 Wl A9 whg ol ue o
ooz AHgElT

D) @A A9 9% ek =31 94

oA AAE 39 WMAst A AygE AAYE ZAES v o w dlo] 3o
HAFAL S ke sk Ao HAHE WsE H73H7] 98] Protein B synthetic
peptides Lo o]&3to] 95 Table 33 o] i3 WAst A& HAHA

=3

Adjuvant® alum< # 2] 3 X2 F Hanwoo B9} Hanwoo D= WY H-& F3A17)
7] 913 boosting immunizations A A g Ao, 1 ¥}e] Hanwoo A, Hanwoo C,
Hanwoo E % adjuvant® FCAE A 2]d % A<= one-shot A& 7ot} ©o]= alume
adjuvant® AFE-3 W3t Aol WA AAIHSA=H, A A2 one-shot A 2] 7-2F
boosting A 2]+ & ztol7k A fuvke Aol 7xste] thah WHARL x#Q)
boosting immunizationS =o] 3 F @7} 9l7] wiFol| F7} I WHE Aol BF
one-shot fﬂﬂ?i designﬂ‘”ﬂ ot
=% Boosting § 25743 g Fol AAston, =5 F AP FHxA 0

=52
A EEe 29 & A A=

lle} rl

2) ELISA ¥ Dot blots 53 & A= =4

FA AA=E ZA4st7] 98 ELISAE AAsAth 2t welld 39(Protein B
synthetic peptide)S 1 pg® X718l 4 ColA WAl coating 3R o™, A&S A3
u] 3% BSA £ O 2 blocking 3%t} Primary antibody® 7z} welloll 10 #i% 144
= Mg FEH Ee S5 WU FE-3A 2dS FE5E T PBS-Tween

-
=3
43 AHAAS AZF v, anti-(cow IgG)/HRPE secondary antibody®Z % 7}s} it} wh

I~

>
o

7
=
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% PBS-Tween ©2 A3+ Ut} O-phenylenediamine 47| A2 A}-&3}9c}. gt
| 433 APEAS W, 2 N HSO.E H7beto] whgs Tk e, 492 nmell A

o =2 = =]
FEE SASAT

Table 3. Antigen concentration of Hanwoo(Korean Cattle) retrial

Antigen Concentration
Adjuvant I D Group
Primary immunization Boosting immunization

Hanwoo A 1 mg/ ml - One-shot

Hanwoo B 1 mg/ ml 0.3 mg / ml Boosting

Alum Hanwoo C 3 mg / ml - One-shot
Hanwoo D 3mg/ ml 0.9 mg / ml Boosting

Hanwoo E 3 mg / ml - One-shot

- Nol wrw . Onesshot

No. 2 3 mg / ml - One-shot

FCA No. 3 3mg / ml - One-shot
No. 4 1 mg / ml - One-shot

No. 5 1 mg/ ml - One-shot

Dot-blot- nitrocellulose membrane©l] &1 © & A}-8-3} Protein B synthetic peptideS 2} Z}
blotdto] A2l A 33 th & BSAE 9 © = blockingat At &€ A3 F5& 1/100 ==
1/2004)] 8] A 3} primary antibody 2 A}-83} 9] 2™ anti-(cow IgG)/HRPE: secondary antibody
2 Apgstth. Azl @Al wbgol Ed AAvth PBS-Tween = Al A EF3l o,
4-chloro-1-naphthol-& &4 7] 2 & o] -3} A T}
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3) Gold conjugate®] A=

40 nm Colloidal Gold(BBInternational Ltd Golden Gate ty Gals Avenue Cardiff, CF14

5DX, UK)E 025 M K,CO;Z pH 9.0°] % % Free Protein B synthetic peptide, KLH
- Protein B synthetic peptide conjugate, OVA - Protein B synthetic peptide conjugate 5=
747+ 1,2,3,4,56,7, 8,9, 10 p0/mle FEZ HA7FsFeh 1027 23k F 10% NaCl
g9 Arhstel 4% A 197k I =S sglom, Ao WEt dolu Bt FEE A
S

ol
4 T2 AAsAT 100 m2] Colloidal Goldoll Z}ZHe] conjugates 4 FL= FH7)

o] 1087 thA] mwwkslgl on, mwWko] Euk kg 10% BSAES HAF FE7F 0.1%7F
HE2 Hrbeke] ohA] 287 wREEFITE 10,000 x goll Al 1A17F Hob AR &fo]
e e EF W 520 nmolA] O0.D.7} 10¢] = Al conjugate buffer(50 mM Tris-HCI,

pH 74, 5% BSA, 0.1% PEG)E H7}ste] &dest & A}83}9tl. Protein A gold

conjugatex= 40 nm Colloidal Gold®} o] BBIALS] AlES& A3} T

4) Assay strip®] A%

Adhesive card(4cm x 30cm, G&L Precision Die Cutting Inc. San Jose, CA, USA)dl|
nitrocellulose membrane(Millipore 290 Concord Rd. Billerica, MA 01821 USA), absorbent
pad(Millipore 290 Concord Rd. Billerica, MA 01821 USA)Z <1 5 z}7}¢] & 9 (Free Protein
B synthetic peptide, KLH - Protein B synthetic peptide conjugate, OVA - Protein B synthetic
peptide conjugate)= 1 mg / mé, 1.5 mg / ml, 2 mg / m{=E capture buffer(phosphate buffer, pH 7.4,
0.5% BSA, 3% Methanol)ll 8] 3+ & Matrix 1600 Reagent Dispenser(Kinematic Automation,
P.O. Box 69, Twain Harte, CA 95383, USA)E ©] &3] 1 b/ cmZE B35} WFSA S 1o
W, 25% Humidity ©]3}ollA] WFAl 7AZ2A| 71 & AF8-3}9 T}t 24 (Control line)dll = goat
anti-mouse [gG(BBInternational Ltd Golden Gate ty Gals Avenue Cardiff, CF14 5DX, UK)
1 mg/ mlE AH-E&3F T}, Strip2] Al 2ol AF-&3F A A& o} 7 Table 49} 2},

5) Half test
Strip ©] &3 W SFo v g 552 W 7S 3etetr] 918 half tests A A

3L T}, Fig. 83 2] 96 well plate®l] 2} well B 20 wl(loading buffer) + 20 w(Free Protein B
synthetic peptide, KLH - Protein B synthetic peptide conjugate, OVA - Protein B synthetic peptide

12

(e

conjugate, Protein A-gold conjugate) + 5 pl(serum %= meat juice)E 9 I 27+ 9] strip= 52

o8 Zoh s ¥ AAE A sl
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Table 4. Materials used for the strips

Absorbent pad Sample pad Conjugate pad
(AP26) (AP31) (#6613)

Matter Cellulose High purity cotton Glass fiber and PE
Size 30 cm X 30 cm 20 cm X 30 cm 29.5 cm x 50 m
Weight(g / m’) 320 179 100
thickness(mm) 0.7 0.48 0.42

Flow rate(mm / min) - 55 -

Pore size(um) 3 - 42

Fig. 8. The photograph showing the half test.

6) Prototype kit2] <= H]

Sample padE 1% BSA, 0.5% Tween-205 X 3+3}+= 50 mM borate buffer(pH 7.4)% 1 *]
2 3 ts 60 TolA Axstdth. s w84l anti-(mouse IgG)E tx/dol 742}
coating$}+ nitrocellulose membrane-S adhesive card®ll 23k U}, sample pad, adsorption pad
9} Z3%F3E & plastic housing®l] 2 ] prototype kitS £+ 31 T}

23 ¥ prototype kitell & A 7 555 loadingdto] ¥HEAH EE 43

M

Bt
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Table 5= o8] st&EXE HAste] gAPAo] Bl H peptides 4 AAL &
AntheProt®} SciProtein 5= ©]-83}] antigenic index, surface probability, hydrophilicity,
flexible region &2 FUAAS AM HAAHI peptide FHRTEO|th AHH FHAELS
AN EFY YEolAx vrelnlel o] proteosomal cleavage prediction, T-cell epitope

oS BASN e, HFTAHORE LA EAY = @A I homologyE H| L
%

prediction & 9%
o)y
T

SIOEE R

Table 5. List of antigenic protein candidates

Peptide Origin Species Function

Protein A Phyllomedusa sauvagei Frog Opioid peptide family
Protein B Phyllomedusa sauvagei Frog Amphibian defense peptide
Protein C Callinectes sapidus Crab Neuropeptide
Protein D Periplaneta americana Cockroach Neuropeptide

(

oL
o5
o

Felo) o A

2) FAA AZE &L 0%

g e digF dHE 98] A peptide’t A HE vectors: EF S T
= gF S92 I F vector purifications 2 A] 8} T

Fig. 9% purification #7-S X pETI5b vectorE 0.8% agarose geldllAl 7|9 &
Abloltt, el dwde] g gHE 98] AF&E pETISb vector= 5,708 bp2
sizeE 7}A & vector®] M (Fig. 4), ©| vector’} Purification #3S A T gel’dol] &<l
¥ band A 5708 bp H-toll A &Y band®E UERG Ao ® 1| Fo] vectore] WhE F
2 2 purification HA o] FERFA AIHISS L F Atk o] vector:

=
spectrophotometerol] 41 3= Z4(0.D 20 Z 0D 20)3 ¥ A3} O.D 20:0.D 25 ratio
7F 10112 275 o] vector?] &&= EJ ol flas s3]

o
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23,130 bp
9,416 bp
6.557 bp

4361 bp 5,708 bp

2,322 bp
2,027 bp

Fig. 9. The result of electrophoresis for pET15b vector purified using QIAGEN® Plasmid
Maxi Kit.

2" pET15b vectoro] annealing 3 synthetic ¢cDNAE 4tsl7] 918t vectorE
restriction enzymeE % HAWsR o, 1 F 0.8% agarose geloll 4] 7] F 3| digestion
of At o] Folx =4 g<lst A th(Fig. 10).

Fig. 109135 5 7}A] enzymeol 2|3} digestion®] ZAI}= pET15b vector’} 213
2719 band® F ¥ o] YERE AS ST & AL, o= A3 pET15b vector’b A
J o2 double digestion® At AS &0 5 AU

Peptide cloningS 93k vector?] =H|7}F #1al W & insert® ¢cDNAE A x£317] ¢
3l annealingS 2 Al 3R T Fig. 112 A E 3 peptide?] sequenceol weh(Fig. 3) 343 <
gt forward 2 reverse nucleotides annealing ¢+ ¥, 12% non-denaturating
polyacrylamide gelol Al 7]<d& 3lo] EtBr 943 ¢cDNAQ] sfelo|t}, 1ol A el
vlo} 7o) annealingdt ¢cDNA(= 75 bp): annealings}#| 252 forward nucleotide(= 60
bp)E.t} =2 sizedl Al bandE YWEF SO 1, o] annealing Y7 o] AUZ o] Fo] A&
= om g
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23,130bp
9416bp
6,557bp

4361 bp

232bp
2,027bp

Fig. 10. The result of electrophoresis for a double digested pET15b vector. Restriction

enzymes, BamH 1 and Nde 1, were used to linearize the vector for cloning.

100 bp

75 bp

50 bp
25 bp

A B C

A : Size marker(25 / 100bp mixed DNA ladder)
B : Forward nucleotide

C : Annealed cDNA

Fig. 11. Annealed cDNA band pattern compared with forward nucleotide.
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kAl FH] 3k double digested pETI5b vectorol annealing® cDNAZ  ligationd %,
competent cell®l] heat shock©. 2 transformation ¥} -& Z &3} colonyE &< F UThA|
y

liquid cultures A8l tiF 2 At

ot A BnoE A% AxE 7149 olgste]l AL A gol AAHom
ARG e A7 e FRaATE FL@ ouE AU, B A7 Al
of A% B Aot

2. 5o A AE R AE

1) 3 (Sprague-Dawley rat)E& ©]-83 o H]A]§

Sprague-Dawley 3 & thd oz &5 W A A& APS AAsslon, AF A
Hko]l AlF G AT W3l Fig. 129 2k

A T APM 52 BSA A TE2 WYFAR g S AT A
AWM ow 2A AAste], HAFAIE s E FAdE ofFd 9IS

velstth A1E AiA] 3 25 SHE BSA AHE 19 AFo] APM A

Fig. 133} 145 wpx|2} W FAL o] 3 109 Fo] AAg AP
g7 ey 9 =A ¥ 2§ StomacherZ A2 S5 S wASE I vl
=73k ELISA test®] Ayoltt §59 A, 30 g¢ <5x4¢ salines
of AAhgk SFolm R ELISA 232 Y raw datacl] 34 uj&o] wE dilution
factorg alvlsto] A4

F A g3 47el ol Ul FARe A7 A BA dehdon], £F
o A% WA kel 30 ~ 0% AEE Ta vokd e dedd ST, &
Fe mn@yst vas 8L000me AN WEANE FA-FA Rso] HAHO
W, ol % GAPY FEucE vokAR §F U FA Aite] sbssrhs
Ae ANSEE W9 Fo@ doE At B AAE o8 %F U WA AE
AGA et &5 0 34 9% AsAe A4 @9 masg 4w A ki A
Aol QolA g FLF 1z ARZ AgHA o AzHh
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Fig. 12. Changes in the body weight of Sprague-Dawley female rats actively immunized
with either APM or BSA. Error bars are expressed as means + S.E.
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103 X reciprocal of antiserum dilution

- - -¢- - - Non-immunized serum —m— Antiserum — —A— — M eat Juice

Fig. 13. Reactivity of non-immunized serum, antiserum and meat juice against adipocyte
plasma membrane proteins as detected by ELISA. The relative reactivity was expressed
as percentage of the maximum optical density of antiserum. Error bars are expressed as

means + S.E. for 4 time repeats.
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Fig. 14. Reactivity of non-immunized serum, antiserum and meat juice against bovine
serum albumin as detected by ELISA. The relative reactivity was expressed as percentage
of the maximum optical density of antiserum. Error bars are expressed as means + S.E.

for 4 time repeats.

ELISA tests T3l 93 A 3 S59 FA HES &I F, Western
immunoblottingS& A A gte] A whg-o] sjES St FE A vl S5 o
Aol A7t Aoz A el ELISA test 2 3o ulgl, Western immunoblotting
Al primary antibodyZA $59 e FX(1:1,0000= A A2]F%E(1:10,000) K.tk
109 =A A FAow, TAATLE sUstA A28t

Fig. 15¢] A= APM¥ BSA ©@¥#-& polyacrylamide geloll 4] SDS-PAGE3}o] ©hul =
S EAFe] upEl 23 F coomassie blue® H A3 gele] ARH o], Fig. 129 B9}

= 27 ¥ Y 3§58 #2] 3 nitrocellulose membraneS &< 3k A o]t}

oA yEbdnbel o] F8Y 9 §FS E5 SDS-PAGEE EEH AA o
A B9 uF FY-FdANSS JER ST Fdg AR @ Aabkg s Aj7l T
membraned| A SEFHT 108] O 3A5e] HYFASE EFsta d Aol A+
=2 HES S ‘/}E]rlﬂgi—o—tq, S5 A9, dIHY A3 oz Fd-dA 9SS
et oy & Ao vls] dkg A7yt w2 3o 2 ey ELISA testel &g
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AdE Yetlide oldd Ads S5 il SAske FAY side] &dH W =4
sk Ao HH Y Fdsivtes AMES 9P 3 ob& 2] primary antibody®] F XA
e 5 W FAY HEFol £ btk AMEE AAE, A e B
deg AW A9 kie] ARl saths AAe FHHFE Ang Azad o
& A kit A N1z Ao Wi AL AR FAG ] Ffol EAEA
G WAL AEH K7 U So) WAl AF AWL H9e) FAF wEAEA W
Fe oz AAsdn
kDa MW APM BSA
250 .
160 S
105 e
75 H
50 - * e
35
30 o
25
15 —
: 28
—
A
M.W APM APM APM M.W BSA BSA BSA MW  APM APM APM MW BSA BSA BSA
kDa kDa
250 250
160 160
105 105
75 75
50 50
35 35
30 = 30
25 - <= 25
15 15
10 10
B C

Fig. 15. Western immunoblotting of adipocyte plasma membrane or bovine serum
albumin proteins with antiserum(B) or meat juice(C) raised in rat. Anti-rat
immunoglobulin G-Alkaline phosphatase conjugate(Sigma Chemical, San Diego, USA)
was used as a secondary antibody. (A) is SDS-PAGE pattern of proteins.
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< WY HeF B 18] WY Coll Al A3t peptideE Table 20 whe}

TiEstel W FALE & A4S FEAY B §F59 titerE HIHA DA 9 titere} Wl

A3 gk ELISA test®] ZA¥olth. &5 A5, 5 g9 +5x4 9 salines 10 mb 73t
%, homogenized}o] AAiHsH & A=}

£ dilution factorE vl AAsl o}

A S§FLS o|g3] A MAAEE =AHs] E A3}

447 55 4 3 = g3 & , 1Y
C 5% peptides TAFSH7] (W] AW H) vjuws] FA7 o5 AFES 2%
F7F AdATh FA = Al AT T8 FEAHAA UM = dgureS YERYSlon,
59 A5 dEAHRYE Ao AUiF A YEPSAIN HH A 3 vl wgls o
F peptideo] W3t FA7F o AFES G20 F ATt olek #o] FHE o] &
F 7)1 2A T o]o] REFT7ESQ A el A AFALZ AAE A7 AR ofY
=

Sheep A
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E 40
<

B 20
~

(=1

3 9 27 81

103 X reciprocal of antiserum dilution

‘ —&— Non-immunized serum —m— Antiserum —a— M eat juice

Fig. 16. Reactivity of non-immunized serum, antiserum and meat juice in sheep against
synthetic peptides as detected by ELISA. The relative reactivity was expressed as
percentage of the maximum optical density of Sheep A antiserum. Error bars are expressed

as means £ S.E. for 4 time repeats.
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Fig. 16. Reactivity of non-immunized serum, antiserum and meat juice in sheep against
synthetic peptides as detected by ELISA(continued). The relative reactivity was expressed
as percentage of the maximum optical density of Sheep B antiserum. Error bars are

expressed as means + S.E. for 4 time repeats.
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‘ —e— Non-immunized serum —m— Antiserum —a— M eat juice ‘

Fig. 16. Reactivity of non-immunized serum, antiserum and meat juice in sheep against
synthetic peptides as detected by ELISA(continued). The relative reactivity was expressed
as percentage of the maximum optical density of Sheep C antiserum. Error bars are

expressed as means + S.E. for 4 time repeats.
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Fig. 17. A elution profiles of antibodies against synthetic peptides using affinity column.
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HeF AdlA Askst g3 o] 9= fraction no. 4~82] dojF FAE purified
Anti-sheep A IgGZ AAQstH L, AF B A2 fraction no. 2~59 AAAF A&
purified Anti-sheep B IgG= ZA43IAth &%3t Anti-sheep IgGES fraction no. =
SDS-PAGE3}] bandE £H<13}S &= Hl(Fig. 17), IgGe] heavy chain®} light chain size®l 4]
protein band”} #<lo] T o] affinity columnS A}-&3F purificationd} g o] A2 3P 5

[eJie) S = I~
deS g & A

>

Fig. 182 @AA7HA] YEld A5 ES B o= HA o Fd-3A wg 215 &4
sl7] 918 primary antibody2] 3A8l&S Fig. 167+ &2]8Fo] ELISA testE 2 A%

Ao},

-

Sheep A
o 1000 - 4., ..
g S
S 80 A
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'g 40 ’A,.
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= SN
O 20 N
8 % ‘ ------- ‘H ----- DGR :
0 w i e —a— &
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——— Non-immunized serum ---&- - - Antiserum

—a— Non-immunized meat juice - - - A- - - Meat Juice

Fig. 18. Reactivity of non-immunized serum, antiserum and meat juices(non-immunized
and immunized) in sheep against synthetic peptides depending on dilution ratio of
primary antibody. The relative reactivity was expressed as percentage of the maximum

optical density of Sheep A meat juice.
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Fig. 18. Reactivity of non-immunized serum, antiserum and meat juices(non-immunized
and immunized) in sheep against synthetic peptides depending on dilution ratio of
primary antibody(continued). The relative reactivity was expressed as percentage of the

maximum optical density of Sheep B antiserum.

Sheep C

Relative absorbance(%)

0.1K 1K 10K 100 K 1,000 K 10,000 K 100,000 K

Dilution factor

—— Non-immunized serum - - -¢--- Antiserum

——a— Non-immunized meat juice - - - A- - - Meat Juice

Fig. 18. Reactivity of non-immunized serum, antiserum and meat juices(non-immunized
and immunized) in sheep against synthetic peptides depending on dilution ratio of
primary antibody(continued). The relative reactivity was expressed as percentage of the

maximum optical density of Sheep C non-immunized meat juice.
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Fig. 19. Comparison of antigen-specific affinity between two methods for the preparation
of meat juice. The relative reactivity was expressed as percentage of the maximum optical

density of Sheep A thawed meat juice.
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Fig. 20. The result of ELISA to determine the optimal concentration of secondary
antibody.
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Fig. 21. The result of ELISA to determine the optimal concentration of antigen.
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Fig. 22. Western immunoblotting using synthetic peptides as an antigen and

antiserum(A) and meat juice(B) as antibodies taken from sheep.
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Fig. 25. Changes in the reactivity of antibodies in meat juice with synthetic peptides

depending on storage period and muscle.
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Fig. 26. Changes in the reactivity of antiserum raised against synthetic peptides during

immunization periods. The individuals were immunized twice, 0 and 3 weeks.
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steers of different muscle.
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: Non-immunized serum

: Antiserum

: One-shot Hanwoo C loin non-immunized meat juice
: One-shot Hanwoo C loin meat juice

: Boosting Hanwoo A neck loin non-immunized meat juice

m g O w >

: Boosting Hanwoo A neck loin meat juice

Fig. 28. Dot-ELISA results using synthetic peptides as antigens and antibodies in serum

and meat juice of Hanwoo(Korean Cattle) steers.
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Titration of Meat Juice
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—k—Hanwoo E = —e—Hanwoo P —+—Hanwoo N

Fig. 29. Antibody titration in immunized meat juice against the peptide conjugates differing

in high-(Hanwoo C, D, and E; 3 mg) and low-(Hanwoo A and B; 1 mg) dosage injection.
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Fig. 30. Antibody titration in immunized meat juice against the peptide conjugates differing

in additional boosting(Hanwoo B and D) or not(Hanwoo C and E).
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Fig. 31. Antibody titration in immunized meat juice against the peptide conjugates differing
in adjuvant, alum(Hanwoo E) and FCA(No.l1, 2, 3, 4, and 5).
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Fig. 32. Principles of the rapid kit manufacture.
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Row 1 : OVA - Protein B synthetic peptide, 2mg / m{
Row 2 : OVA - Protein B synthetic peptide, 0.2mg / ml
Row 3 : OVA - Protein B synthetic peptide, 0.02mg / ml

Line Treatment Dilution Factor| Line Treatment Dilution Factor
A Antiserum 1:1000 B Hanwoo N 1:100

C Hanwoo E 1:100 D Hanwoo E 1:200

E Hanwoo D 1:100 F Hanwoo D 1:200

Fig. 33. The result of dot blot.
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Fig. 34. Determination of the optimum dilution factor of meat juice for application. The
immunized meat juice was diluted to 1:2(A), 1:4(B), 1:8(C), 1:16(D), and 1:100(E) and

applied to the immunochromaphy strips.
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Fig. 35. Comparison of strips resulting from immunized meat juices differing in dilution

factors for application.
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A : Immunized meat juice
B : Non-immunized meat juice

C : Antiserum

Fig. 36. Application of immunized meat juice to the developed immunochromatography

strips.
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