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mﬁ\‘]‘ﬁl A.1 WanI¥i1 N-terminal sequence 28911564 17 kD: DLDVFVTGSF

Cycle Major |Amount| Minor
Number | assigned in assigned
N = C| a.a's |pmoles| a.a's Cycle Comments:
1 D 15 Positive assignment above background
2 L 16 Positive assignment above background
3 D 15 Positive assignment above background
4 vV 15 Positive assignment above background
5 F 12 Positive assignment above background
6 V 15 Positive assignment above background
7 T 14 Positive assignment above background
8 G 9 Positive assignment above background
9 S 5 Positive assignment above background
10 F 8 Positive assignment above background
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

General comments: The sequence was clearly above background.




mi’]\‘lﬁ A.2 NanN13711 N-terminal sequence 28411561 30 kD: GGIAIYWGQN

Cycle Major |Amount| Minor
Number | assigned in assigned
N = C| a.a's |pmoles| a.a's Cycle Comments:
1 G 4 Positive assignment above background
2 G 4 Positive assignment above background
3 | 5 Positive assignment above background
4 A 4 Positive assignment above background
5 | 5 Positive assignment above background
6 Y 4 Positive assignment above background
7 W 2 Positive assignment above background
8 G 3 Positive assignment above background
9 Q 3 Positive assignment above background
10 N 1 Positive assignment above background
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

General comments: The sequence was clearly above background.




A.2 minaanalulaanaanandvan sudaudnnizaalysaw 30 kD
=) =3 é o 1
minaanalulaanaataudvadviia IgG Tallanusmizaallséin 30 kD &

MNuazduaaIsia lid:

Materials and Methods:

a) Immunization Pattern (Table A.3)

First immunization, 10-15 |lg of antigen (purified 30 kD ) was mixed with
Complete Freund’s Adjuvant (CFA) and injected to intraperitoneal of a mouse. First
boosting with 10-15 LLg antigen in Incomplete Freund’s Adjuvant (IFA) was followed two
weeks after the first immunization. The whole immunization schedule is described in

table1. Three days after the final boost, mouse spleen cells were collected for fusion.

Table A.3. Immunization schedule on mouse Balb/c with 30 kD proteins.

Day Manipulation Antigen (LLg) Adjuvant
0 Primary Immunization 10-15 CFA
14 Boost # 1 10-15 IFA
28 Boost # 2 10-15 IFA
32 Boost # 3 10-15 IFA
46 Boost # 4 10-15 IFA
50 Fusion 3-4 day after - -
boosting # 4

b) Fusion of mouse spleen cells with myeloma cells
Prior to cell fusion, the partner (myeloma) cell line was expanded and a
booster injection of antigen administered to the primed animals. On the day of fusion,
the spleens were harvested. Spleen cells and partner cells are washed, harvested, and
mixed. Cell fusion is performed at 37°C in the presence of polyethylene glycol (PEG).

The resulting fused-cell mixture is harvested and plated onto tissue plates. After




incubation with hypoxanthine, azaserine (HA) medium and feeding over 2 weeks , the
hybridomas were then ready for screening.

Cell preparations :

Myeloma cell : A day before performing cell fusion, myeloma cells was
checked under an inverted microscope to make sure that they are not contaminated and
there is enough cells for the fusion.

Spleen cells : The immunized Balb/c mouse was sacrificed and spleen
aseptically harvested.

The cells (myeloma and spleen cells) were counted and assessed viability
in each cell suspension using a hemacytometer and Trypan blue exclusion. Add an
appropriate number of myeloma cells into the entire volume of spleen cells using, cell
ratio of 10 : 1 (spleen: myeloma ) and sediment by centrifugation .

Cell fusion :

The supernatant was aspirated and pellet suspended by tapping the end of the
tube. Polyethylene glycol (PEG) was added while tapping the side of the tube for
thorough mixing. The pellet was separated and suspended under RPMI medium. The
pellet was next resuspended in HA medium, at appropriate volume to bring the cells to
about 1 x 105 cells/well/200ul and dispensed into 96 well plates (200ul/well). Resulting
hybridomas were checked ,about 10-14 days after fusion, under an inverted microscope
and screened for the clone cells with high titer by ELISA method.

c¢) Cloning of hybrid cell by limiting dilution:

Monoclonal antibodies are secreted by the progeny of a single cell that can
produce only a single antibody. Cloning is required to ensure that the problem of
polyspecificity are avoided and the risk of overgrowth by nonproducing cells minimized.
Although cloning can also be performed by the soft-agar technique, clone derived by this
techiqgue must be adapted to liquid culture before the supernatants can be tested. Cloning
by limiting dilution allows direct testing of the supernatants, therefore, 10-14 days after
first limiting dilution, the hybridoma clones can be directly checked under an inverted
microscope and the titer screened by ELISA. The clones having high titer can be
subjected to second limiting dilution for monoclonal antibody with high specificity.

d) Immunoglobulin type checking :

Type of immunoglobulins were checked by using ELISA and isotyping Kkit.

Immunogkobulin standrards in isotyping kit are rabbit anti - mouse immunoglobulin panel

;19G1,1gG2a ,I1gG2b, 1gG3,IgM,IgA,K chain and A chain. Second antibody is goat anti-



rabbit immunoglobulin horseradish peroxidase conjugate. Substrate is TMB peroxidase
and stopping solution is 1% HCI
e) Production of ascites fluid containing monoclonal antibody

A major advantage of using monoclonal antibodies over polyclonal antisera is
the potential available of large quantities of the specific monoclonal antibody. In the
general, hyridoma cells (2-2.5x1 06 cells ) are injected into pristanised Balb/c mice. After a
few weeks, the ascites containing high concentration of monoclonal antibody together
with other proteins is collected. To obtain a purified preparation of the monoclonal
antibody, an affinity chromatography purification is required. A high-titer monoclonal
antibody preparation can be obtained from the ascites fluid of BALB/c (8-9 weeks)
inoculated intraperitoneally with monoclonal antibody — producing hybridoma cell. The
fluids are collected several times following injection of the hybridoma cell.

f) Purification of Monoclonal Antibody

The ascitics fluid obtained from intraperitoneal of BALB/c mice was precipitated

with ammonium sulphate ,at 4OC, at final saturation of 40%. The suspension was
centrifuged at 10,000 rpm for 20 min.  The pellet was dissolved in 0.02 M sodium
phosphate buffer pH 7.0 and dialyzed overnight in the same buffer. A protein A
Sepharose column was equilibrated with 0.02 M sodium phosphate buffer pH 7.0 for 2-3
column volumes, before loading with the dialyzed sample. The column was then washed
with 0.02 M sodium phosphate buffer pH 7.0 and eluted with 0.1 M citric acid pH 3.0

about 5-10 column volumes. Each eluted fraction was neutralized with 1.0 M tris-HCL

buffer pH 9.0 (60 LLI/ml of fraction ). The ODyg, of each fraction was determined and the
eluted peak fractions were pooled and concentrated by centrifugation in concentration

tube and subjected to dialysis by using gel filtration column.

Results and discussion:
a) Result on cell fusion trails
a.1) Mouse number 1

Spleen cells of mouse number 1 immunized with purified 30 kD antigen were
harvest and fused with myeloma cells. Two weeks later, hybrid cells were screened
antibody production by ELISA method . The supernatant from 346 clones of hybrid cells
were used for antibody titer determination. The result indicated 24 clones with high titer
against 30 kD (OD450 > 4.00), 45 clones with titer OD more than 3.00 (OD450>3.00),
and 49 clones with titer OD more than 2.00 (OD450>2.00). The ELISA OD screening
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result and details on the corresponding clone cells applied to microtiterplate were shown
in Table A.4 and A.5, respectively. The clone no. 57, 73, 204, 213, 251, 302, 323, 326

were selected and subjected to first limiting dilution.

Table A.4. The hybrid clone numbers from which their supernatants were applied to

microtiterplate for antibody titer measurement by ELISA method as shown in Table A.5.

1 2 3 4 3 6 A 8 9 10 1 12

A Blank C15 C323 | C302 | C221 | C57 C208 | C242 | C250 | C260 | C268 | C276
B |Blank |Cl6 |C24 |C215 [ C222 [C73 [ C209 | C243 | C251 [ C261 | C269 | C277
C NC Cc17 C210 | C216 | C223 | C230 | C236 | C244 | C252 | C262 | C270 | C278
D NC C18 C211 | C217 | C224 | C231 | C237 | C245 | C253 | C263 | C271 | C279
E PC Cc19 C202 | C218 | C225 | C232 | C238 | C246 | C254 | C264 | C272 | C280
F PC C20 C204 | C219 | C207 | C233 | C239 | C247 | C255 | C265 | C273 | C281
G Cc13 C21 C206 | C206 | C226 | C204 | C240 | C248 | C256 | C266 | C326 | C282
H C14 C22 C213 | C220 | C227 | C235 | C241 | C249 | C257 | C267 | C340 | C283
NC = Negative control; PC = Positive control;

C = Hybrid clone cell exp.; C13 = Hybrid clone cell number

Table A.5. The optical density of antibody produced by corresponding hybridomas in

Table A4.
1 2 3 4 5 6 7 8 9 0 [0 |12
A |004 |[Ouw |Out |Out |103 |Out |099 |081 |085 |073 |157 |3.03
B | 004 [067 |148 |142 |063 |Out |389 |187 |Out |Out |094 |2I2
C  |023 [212 |144 |142 |125 |322 |127 |067 |L23 |057 |09 |061
D | 023 |078 |147 |L17 |067 |130 |L131 |204 |057 |074 |057 |083
E | Ouw |104 |203 |086 |351 |068 |294 |331 |084 |052 |Ld4d |3.15
F | Ouw |066 |140 |339 |139 |138 |L04 |199 |L77 |L33 |093 |L03
G  |251 [097 |236 |150 |138 |Out |L02 |L36 |L95 |L05 |Out |0.97
H | LI0 |278 |Out |L175 |063 [317 |L15 |LI0 |071 |107 |105 |0.75

Out = OD 450 > 4.00 (high titer)
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a.2) Mouse number 2

Spleens of mouse no. 2 immunized with 30 kD antigen under the same
condition as mouse number 1 were harvest and fused with myeloma cells. Two weeks
later, hybrid cells were screened for anti-30 kD antibody production by ELISA method.
The supernatant from 285 clones of hybrid cells were used for antibody titer
determination. There were 10 clones with have high titer against 30 kD (OD450 > 3.00).

Selection was made on 4 most positive hybridomas and subjected to first limiting dilution.

b) Cloning of hybrid cell by limiting dilutions:
b.1) First limiting dilution
b.1.1) Anti-30 kD hybridmas derived from mouse number 1

The selected eight most positive hybridomas from the first fusion were subjected
to limiting dilution. As many as 270 clones were found in the first limiting dilution under an
inverted microscope. There were 69 clones exhibiting antibody titer against 30 kD when
determined by ELISA method. The titer values and their correspoding clones were shown
in Table A.6 and Table A.7, respectively. There were 16 clones with high titer against the

30 kD and clone no. 137, 138, and 170 were chosen for secondary dilution limiting.

Table A.6. Hybridoma clone numbers obtained after first limiting dilution and their
corresponding supernatants applied to microtiterplate for measuring the antibody titer by

ELISA as shown in Table A.5.

1 2 3 4 3 6 7 8 2 10 1 12
A Blank | C100 | C108 | C116 | C124 | C132 | C140 | C148 | C156 | Cl64 | C12 €92
B Blank | C101 | C109 | C117 | C125 | CI33 | C141 | C149 | C157 | Cl165S | C13 €93
C NC C102 | C110 | C118 | C126 | Cl134 | C142 | C150 | C158 | C166 | Cl14 C94
D NC C103 | C111 | C119 | C127 | C135 | C143 | C151 | C159 | C167 | C15 €95
E PC C104 | C112 | C120 | CI128 | Cl136 | Cl144 | C152 | C160 | C168 | Cl6 €96
F PC C105 | C113 | C121 | CI129 | C137 | C145 | C153 | Cl161 | C169 | C17 €97
G C106 | C114 | C122 | C130 | CI38 | Cl146 | C154 | C162 | Cl170 | CI8 c98
H C107 | C115 | C123 | C131 | CI39 | C147 | C155 | Cl163 | C171 | CI9 €929

NC = Negative control; PC = Positive control; C = Hybrid clone cell




Table A.7. The ELISA optical density of anti-30 kD antibody produced by corresponding

clones shown in Table A.6.

1 2 3 4 5 6 7 8 9 0 [u |12

A 037 |025 |040 |026 |3.86 |145 |033 |022 |025 |035 |0.68
B 033 [035 |053 |040 |358 |029 |023 |024 |026 |025 |04l
C 055 |049 [043 |028 |347 |028 |024 |023 |036 |044 |035
D 040 |044 |03 |032 |379 |025 |030 |026 |046 |025 |031
E 041 | 039 [029 [327 [373 [020 |039 |026 |033 |040 |034
E 045 | 043 |027 |281 |382 |032 |047 |028 |0.60 |044 | 030
G 043 | 032 |025 |353 |387 |028 |022 |025 |352 |289 |040
H 029 [033 [035 [372 |239 |024 |026 |029 033 |20l |034

b.1.2) Anti-30 kD hybridomas derived from mouse number 2

Four most positive hybridomas were subjected to first limitation. Two weeks later,
hybrid cells were screened by ELISA method. The supernatant from 178 clones of hybrid
cells were employed for anti- 30 kD antibody titer determination. There were 12 clones
with high titer against 30 kD (OD450 > 3.00) and 4 most positive clones were selected for
second limitation.
b.2) Second limiting dilution
b.2.1) Anti 30 kD hybridomas (mouse no.1) from first limiting dilution

Three selected hybrid clones obtained after the first limiting dilution were

subjected to second limiting to ensure that monoclonal antibody production derived from
one cell only. A total number of 186 clones was obtained from secondary limiting, but only
100 clones showing titer against 30 kD. The titer values and their corresponding clones
were reported in Table 8 and 9 respectively. About 32 clone possesed high titer against
30 kD. These clones were amplified in tissue culture flask for production of monoclonal
antibody, preservation of cells, characterize the type of immunoglobulin and determination

of specificity against 30 kD protein .
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Table A.8. Hybridoma clone numbers obtained after second limiting dilution from which
their corresponding supernatants applied to microtiterplate for measuring the antibody titer

by ELISA method shown in Table A.9.

1 2 3 4 S 6 A 8 9 10 1 12

A Blank | C5 Cl3 1Ccl |29 |C37 |C44 | C52 | C60 | C68 | C76 | C84
B Blank | C6 Cl4 | €22 | C30 |C105 |C45 | CS3 | Cel | C69 | C77 | C8
C NC Cc7 Cl5 €23 | C31l | C38 |C46 |C54 |C62 |C70 |C78 | C86
D PC (@] Cle |C24 | C32 |C39 |C47 |CS55 |C63 | C7T1 | C19 | C87
E Cl (&) Cl7 | C25 | C33 | C40 |C48 |CS56 |Ce64 | CT2 | C80 | C88
K 2 Clo |C18 | C26 |C34 |C41 |C49 |C57 |C65 |C73 |C81 | C8
G a3 Cll | C19 | C27 |C35 |C42 |C50 |CS8 |Ce66 |C74 |C8 | C9
H C4 Cl2 | C20 |C28 |C36 |C43 |CS1 | CS9 | C67 |C75 |C8 | C91
Table A.9. The ELISA optical density of anti-30 kD antibody produced by corresponding

clones shown in Table A.8.

1 2 3 4 3 6 A 8 9 10 11 12

A 021 |3.14 |217 287 [025 |0.156 |0.22 |0.18 |0.21 |0.29 |0.30
B 257 | 275 |0.60 |3.04 |020 |0.168 | 028 |0.15 |023 |0.15 |0.22
C 240 |3.05 |205 |261 |0.198 |0.171 | 021 | 024 |0.18 |0.27 |0.14
D 327 222 | 311 (236 (023 031 |0.16 |028 |020 |0.16 |0.21
E 274 |0.62 316 (325 221 1023 |019 |019 |020 |020 |0.18 |0.21
K 343 | 278 335 (311 1024 1022 |021 |023 |020 |0.17 |0.24 |0.21
G 224 | 040 270 332 1022 023 |024 |020 |021 |0.20 |0.26 |0.17
H 149 |3.01 |3.03 |29 027 |019 |025 |021 |025 |0.20 |0.17 |0.21

b.2.2) Anti-30 kD hybridoma (mouse number 2) from first limiting dilution

Four most positive hybridomas were selected to subjected to second limitation.
Two weeks later, hybrid cells were screened by ELISA method. The supernatant from 206
clones of hybrid cells were determined the titer. The result indicated 82 clones with high
titer against 30 kD (OD450 > 4.00) and 39 clones with OD450>3.00. Twenty most positive

clones were selected for immunoglobulin typing using isotyping kit , ELISA method.




c) Typing of monoclonal antibody

c.1) Anti-30 kD hybridomas derived from mouse number 1

14

Monoclonal antibodies from 33 hybrid clones obtained after the second limiting

dilution were characterized for the type of immunoglobulin by using isotyping kit (Bio-

Rad, USA). The result revealed that 29 clones were IgG2b Kappa class, 2 clones IgG1

with low titer , 2 clones with no antibody secretion and high titer only observed on 1gG2b

and k chain.

Table A.10. Titer values ( OD 450 ) obtained from isotyping kit in characterization of

second limiting of fusion clone (mouse number 1).

Cl14 Cc17 C18 Cc19 C20 C21 c23 C24 blank
IgG1 1.194 1.461 1.124 1.151 1.548 0.995 1.140 1.058 0.042
IgG2a 0.310 0.347 0.232 0.271 0.399 0.201 0.25 0.210 0.042
IgG2b Out 3.971 3.889 Out 3.996 3.879 Out 3.995 0.042
IgG3 0.251 0.343 0.213 0.242 0.396 0.208 0.222 0.191 0.040
IgM 0.404 0.508 0.336 0.402 0.552 0.278 0.386 0.292 0.040
IgA 0.732 0.757 0.634 0.920 0.814 0.587 0.734 0.607 0.092
« chain 3.561 3.79 2.623 3.598 Out 3.735 3.858 Out 0.091
A chain 0.312 0.34 0.238 0.292 0.398 0.218 0.260 0.295 0.051

c.2) Anti-30 kD hybridoma from mouse number 2

Twenty most positive clones, obtained after the second limiting dilution, were selected for

typing of the immunoglobulin. Types of immunoglobulin that produced from these clones

all are all IgM Kappa class since the result indicated higher titer values on IgM than any

other types. All twenty clones were preserved at — 80 © C for the stock. Some data on

characterization by isotyping kit (ELISA system) was shown in Table A.11.
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Table A.11. ELISA OD 450 obtained from isotyping kit obtained from immunoglobulin

characterization among clones derived from the second limiting dilution (mouse no. 2).

CI153 C65 C70 Cl124 C72 C121 C122 C123 blank
IgG1 0.155 0.175 0.157 0.144 0.157 0.134 0.138 0.136 0.042
IgG2a 0.097 0.093 0.095 0.097 0.095 0.089 0.098 0.098 0.042
I1gG2b 0.090 0.093 0.094 0.090 0.094 0.088 0.092 0.092 0.042
IgG3 0.144 0.166 0.153 0.155 0.141 0.145 0.139 0.149 0.040
IgM 2.85 3.15 3.03 3.09 3.08 3.03 2.96 2.82 0.040
IgA 0.125 0.097 0.091 0.097 0.092 0.094 0.095 0.124 0.092
« chain 2.183 2.793 2.062 2.668 2.859 2.551 2.78 2.503 0.091
A chain 0.156 0.144 0.166 0.153 0.150 0.141 0.145 0.134 0.051

d) Purification of anti- 30 kD monoclonal antibody

After loading the sample suspension onto the protein A column, the column was
washed with binding buffer (0.02 M sodium phosphate buffer pH 7.0) and eluted with
elution buffer (0.1 M citric acid pH 3.0). The fractions were collected and subjected to
protein absorbance (OD,g, ) measurement and the antibody specificity to the 30 kD by
ELISA method. The profile on protein OD,g, and antibody specifity OD ELISA were
showed in Figure A. 3, respectively. The eluted fraction with high protein concentration
and antibody titer (fraction 19-30) were pooled, concentrated and kept in new

appropriated buffer.

—®— OD Protein

2 —®— ODELISA

W

0 - T T

OD 280/0D 450

0 10 20 30 40

fraction no. /time (min)

Figure A.3 Column profiles on protein absorbance (OD .5, ) and anti- 30 kD antibody

specificity (ODyso ) of fractions eluted from Protein A column.
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M. 88,000 — — '

-

M,50,700

M35500 oy

M, 28,800 — -
-

Figure A.4 SDS-PAGE of anti-30 kD monoclonal antibodies.
A: Standard molecular weigh marker (daltons) Low range (BIO-RAD);

B: Unbound fraction or washed peak;

C: Eluted peak fractions (30 Llg )
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M, 52,989

M, 30,000
M, 28,491

M, 18,533

Figure A.5 Western-blotting analysis of 30 kD antigen against anti-30 kD mAb
A: Standardmolecular weight marker (daltons) Broad range (BIO-RAD);

B: Purified mouse monoclonal antibodies reacted with 30 kD antigen.

From the correlation profiles on OD measurements, between protein and ELISA in
each fraction, the purified monoclonal antibodies were highly specific to the 30 kD. (Figure
A. 3). The measurement of OD ELISA in washing peak was 3.045 and elution peak >
4.000 indicated column overloading However, the monoclonal antibodies for using in
test kit was selected from elution peak only since it had higher specificity than washing
peak. The purity of the 30 kD monoclonal antibodies was assessed by SDS-PAGE and
revealed 28 kD light chain (Figure A.4) and the specificity of purified the monoclonal

antibodies was also shown by Western-blotting analysis (Figure A.5 ).
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A.2 nsudasalulaavoanandvad sudiaudnnizaalysaw 17 kD
= =3 é o 1 U, 1
minfaualulaauaanaudvedizia Ig6 Selianudumzdaldsin 17 kD lddag
lu31897% progress report  No.1  (Appendix 1) 7la&dl# USHn BarrierMed udnalu

a é Qs Y o . . ' g: U >

laauaauaudvafiziia IgM Tananziun1slivin agglutination test ivinuu 39ldUTudsys
condition lunsfanywiauninsutennylutiagimanzas udidald valulaaues
LaUAUBATAMNIUNIZNG 2 subclass (IgM, IgG) 391880 clone 1U¥NNT switching class
A v Aa o [ & ] . AN veW [
el ld 1w monoclone  AifianudUWIEAL IgG itu udid titer 716N llgIRIn @3

Nuaztduaasdalii:

6 ad

Qﬂnimuamﬁmi

a) MIAANTEAUNY

=) A;I U, o = v {

i lis@w 17 kD mqmﬁ"l,@ﬁmnwammumm@aamiﬁﬁ]x‘l‘*ﬂum:mumi
¥in monoclonal antibody &9'le ﬁﬁ"[ﬂﬁw%m%ﬁu%’mmaﬁuf BALB/c \Wenily 81y 8-9
fUas) lasdlanaudian assazds=anns 10 ug WENAL Freund's Adjuvant lsdaaadIn 1:1

~ A o o a a

a9 A12 ielinuaisueudved

P e a @ A a a ad a
A1319N A.12.  WRAYI condition ﬂ"lia(ﬂﬂiz@quﬂk{wl’waNa@INIuIﬂauaaLLau@ua@ HINAINAY

FWIzsialis@w 17 kD

wyluad woudioudld | sozamil | woudieudl | sezmd | weudaudl | szmeeafl | weude | swmoandl | wewdie | szozamdl
dansafil boost I¥ianSsfl | boost I¥innssl | boost uilldda | boost willdda | boost
2 3 a4 asfis
1 CFA Waw 2 dlansk IFA W& 2 qlansk wleuass | 2 &ansk willan 2 sank wllan 39
T1/56u 17 kD Tulsé@u 17 72 a2 a2
(1:1v/v) 10 kD (1:1v/v)
Ho/dn 10 Lo/

Lﬁaﬁ)ﬂ@”ﬁ’]Léﬁaﬁﬁmmamﬁmumsﬁmé’a Tuldrunoumsvinlouslauwad  orinms
wenlaan Asnansandalululaaueauwanived (Mab) deluséiu 17 kD

b) A1I¥1 limiting dilution

11 hybridoma cell mmnﬁquﬁvlﬁmnaauLLéTn"mﬁm anti-falys@u 17 kD 1%
irasuazinlidaanslu feeder cell suspension (iradiinuanwy BALB/C dn@idudu 10°
cells/ml 283 H medium) lasuSulwldanuidntuvashybridoma cell 0.5-1 imadsangulu
J3uas 200 lulasdas uddsingguaumeldndesganssemindnilamadiasaduladuly

Tulaawlrasan e gINIaTanILaniuaddalisdn 17 kD
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¢) MIATIIWIANNTUAZV89T9AA Immunoglobulin vadlululaanaauaand
vaddaluséu 17 kD

MIATAANNINNZVI289THRa  immunoglobulin - vaslululaauaasd
sansanaaLandvafdallsin 17 kD vhldlasiadauwanaasldséiv 17 kD 0.1 Ug/ml/
Wau aufl 37 °C 1 Tl 89%RN WA block HaueIL 1% BSA aufl 37 °C 1 Falug
nau ifudnainafiazase auft 37°C 1 Talus 899N LANTAAUDY Immunoglobulin aufi

37 °C 1 T7lws §19%au Ua2GAY conjugate linked HRP ouft 37% 1 Talwg §199au LA
TMB substrate auﬁqmmﬁﬁaa 30 w171 weaU T8 1 %HCI 81ue1 OD450 (ELISA)
d) M3 switching class clone @3 Nandatanzlululaanasuanived
subclass IgG
N7 switching class clone ianaaanzlululaauosnoudived subclass
196  Tapfitunaueai
L3819 hybridoma cell #atiluga4 log phase nniwinm st Auudiu Il
fi eI 1@ 20 W w84 anti — mouse IgM (0.5 mg/ml) Linfi 37 °C 30 w1l 1l
asuansianiiufl 800 rpm 7 25 °C 10 w1l 1in 40 LU a4 Rabbit complement
Ui 37 asenioaidos 90 Wil aasunashandudl 800 rpm 7 25 avesn
iad s 10 w1 9N resuspend §m8 medium RPMI (10% FBS) 20 ml ¥iims
310a91u 96 wells plate (200uliwell) Ualw CO, incubator Uszanms 14 Swfiase
check type AMYUNRRINNNNT switching class
FUABUNS check typelfiBUiuszning IgM 71 IgG #1835 ELISATTuaouasil
-coat plate @28 Rabbit anti — mouse IgM a2 Rabbit anti — mouse IgG ‘Liwﬁ37 °C
60 WITlINTuA19E PBS-T 3 A39 1A 1% BSA 1inft 37 °C 60 wflaniuds

@2y PBS-T 3 A3 LaNLRe9as 50 Wiwell Lufl 37 °C 2 Talasanuussaae

'
1 =3

PBS-T 3 39 L@ conjugate anti — IgM, IgG 100 Li/well w37 °C 60 w1l
INUUANGIY PBS-T 5 33 L@ substrate 100 [Li/well ﬂuﬁqmwnﬂﬂﬁaa 30 w1f

{4 1% HCI 100 [iiwell 814 OD.7 450 nm



Nﬂﬂ’ﬁ‘i’)@ﬂﬂd“ﬂ&?ﬁ)'ﬁﬂfﬁdﬂ

9nM13ld condition lumsanszduldséin 17 kD ludainasss wazasnaifan
LIRRINNAL myeloma cell latA% hybridoma technology WWaldt e hybrid clone §a Tu56n
17 kD fAuaINnsaaanssed Usnginfia hybrid clone $1waw 117 laaw uazll hybrid

clone $117% 2 laan (13199 A.13) AxunTanadaniaalysan 17 kD la

a13797 A13. ugeden OD 450 (ELISA) 2aslululaanaauanduanaaliséin 17 kD

svdlaau OD450 (ELISA)
102 117071 4.00
17 119121 4.00

NIATIIROUTHAVDY  Immunoglobulin (subclass) ldAaLRan monoclone i titer
g9 26 clone ¥1@IIANT subclass  WAUIINZI1 monocione  fildaulnajazdl
ANNIUNIZGD IgM  UaziAUIIWIENT 2 subclass (IgM, 1gG) (91390 A.14,15)

L8 o & o A AN o’ o
LAz UIINT WA BILREN  clone V]VL@]%N'W]']ﬂ’]T

monoclone NAAMNTIUNIZNU IgG 11N

@1319N A.14. WANNT Screening LN check titer 321319 1gG (L) WBUNL IgM (819) V89

switching class Waldla 1w

clone 12F

IgG 1 2 3 4 5 6 7 8 9 10 11 12
A 0.736| 0.654| 0.612| 0.649| 0.585| 0.598 0.57| 0.628| 0.616] 0.613| 0.625| 0.682
B 0.648| 0.578| 0.484| 0.501| 0.499| 0.537| 0.528| 0.521| 0.488| 0.579| 0.574| 0.644
C 0.612| 0.521 0.47 0.48| 0.522 0.46| 0.432| 0.448| 0.481| 0.497| 0.496| 0.586
D 0.59| 0.516| 0.432| 0.521| 0.445| 0.436| 0.388 0.43| 0.435| 0.468| 0.506| 0.632
E 0.566| 0.411| 0.418| 0.409| 0.395| 0.447| 0.413| 0.405| 0.475| 0.459| 0.467| 0.511
F 0.533| 0.445| 0.388| 0.369 0.4| 0.399| 0.376| 0.375| 0.415| 0.423| 0.398 0.513
G 0.499| 0.415| 0.412| 0.358| 0.401 0.39| 0.386| 0.379| 0.414 0.39| 0.408| 0.457
H 0.522| 0.411] 0.382| 0.454 0.43| 0.409 0.39| 0.463| 0.397| 0.373| 0.407| 0.463
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IgM 1 2 3 4 5 6 7 8 9 10 11 12
A 1.886| 1.705| 1.793 1.84 1.65| 1.776| 1.683 1.77) 1.661] 1.598| 1.713| 1.619
B 1.706| 1.602| 1.564| 1.542 1.48| 1.617| 1.549| 1.507| 1.477 1.53| 1.568 1.64
C 1.611| 1.438| 1.422| 1.533| 1.488 142 1.295| 1.374| 1.354| 1.447| 1.344| 1.468
D 1.515| 1.436| 1.241| 1.447| 1.291| 1.355| 1.165| 1.281| 1.392| 1.352| 1.362| 1.429
E 1471 1.113| 1.207| 1.223| 1.166 1.69| 1.192| 1.218| 1.261| 1.336| 0.085 1.318
F 1.3358| 1.179| 1.164| 1.078| 1.102| 1.174| 1.107| 1.064| 1.178| 1.199| 0.091| 1.145
G 1.197 11| 1.051| 1.002| 1.044| 1.065| 1.074| 0.998| 1.067| 0.983| 0.096] 1.062
H 1.219| 0.999| 0.999| 1.122| 1.079| 1.073| 0.858 1.166| 1.067| 0.961| 0.151 0.27
msnﬁ A. 15 WANN7 screening Lﬁa check titer 3313149 IgG (L) Wuny IgM (819) Va3

clone 11D

IgG 1 2 3 4 5 6 7 8 9 10 11 12
A 0.756| 0.732] 0.595| 0.628| 0.589| 0.618| 0.628| 0.629| 0.635| 0.648| 0.678| 0.781
B 0.631| 0.565| 0.512| 0.478| 0.483| 0.527| 0.541| 0.471| 0.499| 0.519| 0.517| 0660
C 0.622| 0.553| 0.471| 0.469| 0.474| 0.449| 0.500| 0.449| 0.487| 0.498| 0.548| 0.677
D 0.502| 0.514| 0.455| 0.482| 0.414| 0.419| 0.454| 0.453| 0.494| 0.532| 0.539| 0.669
E 0.519] 0.522| 0.424| 0.406| 0.374| 0.358| 0.371| 0.404| 0.442| 0.499| 0.512| 0.627
F 0.449| 0.438| 0.372| 0.394| 0.348| 0.342| 0.359| 0.391| 0.423| 0.420| 0.453| 0.563
G 0.459| 0.403| 0.367| 0.390| 0.358| 0.352| 0.423| 0.381| 0.370| 0.400f 0.417| 0.480
H 0.489| 0.459| 0.409| 0.386| 0.433| 0.378| 0.386] 0.395| 0.392| 0.394| 0.418| 0.453

IgM 1 2 3 4 5 6 7 8 9 10 11 12
A 1.561| 1.464| 1.325| 1.410 | 1.257| 1.336| 1.237| 1.257| 1.303| 1.303 | 1.383| 1.364
B 1.485| 1.377| 1.330| 1.189.| 0.891| 1.233| 1.192| 1.139| 1.238| 1.255| 1.231| 1.232
C 1.445| 1.346| 1.325| 1.280| 1.356| 1.083| 1.118| 1.120| 1.178| 1.166| 1.210] 1.325
D 1.334| 1.199| 1.138| 1.245| 1.129| 1.047| 1.201| 1.150| 1.141| 1.225| 1.161| 1.252
E 1131 1.219| 1.056] 1.129| 1.014| 0.933| 0.992| 1.030{ 1.040| 1.113| 1.092| 1.123
F 1.014| 0.934| 0.965| 1.017| 0.946| 0.862| 0.785| 0.913] 0.895| 0.894| 0.906| 1.118
G 0.998| 0.913| 0.927| 0.953| 0.948| 0.915| 0.938| 0.928| 0.903| 0.946/ 0.909| 0.968
H 1.172| 0.996| 0.993| 0.976| 1.060| 0.966| 0.826| 0.944| 0.962| 0.890| 0.976| 0.981
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9INMT switching class @337 1 NLUAL AauinAT aztfinda Titer 284 IgM §3g9ndn IgG
o & 9 a o . . ] a ' v & A v vy A

AInUTADIIN1IR switching class dald8natieon 1-2 a3359 nagavieldaaiianlulu
loawlidwan 4 laau Waldnde 1gG laiAeds subclass w@salaslidl titer 289 IgM

mﬁaa%il,aﬂ

A.3 N135@Nn®1 cross-reaction vaslululaanaanandvadnali/sau 30 kD Niaa
li/séiw 17 kD

Wiagann Nalulaauoauandvadee 17 kD AlenaIn1I¥in class switching AN
titer  @AUTIIEN AIUWIIGVNNIIANE cross-reaction Badlulnlaanaalaniuafda
TU56u 30 kD nAdialusdn 17 kD drunIatal wndl cross reactivity fAazanunsalslalu
laauaauanduaddalisdn 30 kDlwmIaTa3uldsaw 17 kD @qy vilwazainuazi

a a a & o

Uiza‘nﬁm‘wmmummu‘lﬂwg@maau

gunsalussisns

M3AN®N cross-reaction 1ag3% Indirect ELISA lasinTiséin 17 kD siadeuiwant
0.1Hg/Maw aufl 4 °C 1 du §1aman 3 afsdan PBS-T block WaudIn 1% BSA aufl 37
°C 1 dalus dawan 3 asaens PBS-T wawlululaanaauanduadsalisan 30 kD fa

Taaulo C87 waz C131 lani3uiieansdt 1:100 wazvhnsidensluSesy auft 37°C 1

77109 S9NAN 3 A39628 PBS-T 16N rabbit anti-mouse immunoglobulin linked HRP 138

=

9197 1 : 1000 aufi 37°C 1 Talus dr9wan ASI67y PBS-T Ly TMB substate aufi

paunniivies 30 WA nyaUfiiTeneny 1 %HCI 81ue1 OD ELISA 450

NANINARBILAS T TDING

NMIATIFBUMT cross-reaction wWunlululaaueauaudveddalysdu 30 kD
nuldsiin 17 kD @835 ELISA wadnngilululaausauandvadanivalaau C 17, 87
Wz C131 §10130 cross-react AU 136w 17 kD I¢ (13197 A.16) lapszauanusimng

TRLAAK 87>131>17 eNUSIAL AINWLIIIUNAENNID T Iaawtrabuaa lululaauaalane

vafndanuiumize (dual specificities) sianalusdin 17 uaz 30 kD iialtluranaseu
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#13199 A. 16. @1 ELISA OD,s, 310 a checkerboard titration wadlaululaauaawanivad
@a 30 kD MNLAaWIRR 87 WAz 131 WAz @a 17 kD NLAanIna 17 3nn13inaa19

serial 1:100 dilution

Blank

0.069 | 0.068 | 0.066 | 0.061 | 0.062 | 0.058 | 0.058 | 0.067 | 0.061 | 0.059 | 0.061

O|m | >

0.072 0.063 | 0.062 | 0.071 | 0.066 | 0.057 | 0.061 | 0.064 | 0.058 | 0.066 | 0.062

D 0.083 | 0.074 | 0.065 | 0.057 | 0.065 | 0.055 | 0.057 | 0.064 | 0.059 | 0.063 | 0.060

E 87 | OUT OuUT | OUT | OUT | 2954 | 1.542 | 1.100 | 0.487 | 0.375 | 0.191 | 0.208

F131 | OUT ouT | 3.04 1.100 | 0.692 | 0.429 | 0.250 | 0.157 | 0.104 | 0.080 | 0.072

G17 | OUT 3.829 | 2.851 | 1.342 | 0.76 0.386 | 0.216 | 0.153 | 0.101 | 0.074 | 0.069

OUT: OD,s =, > 4.00

A4 msnaalalulnanaauandvad Ssdanwsunizeaa 56w 30 kD uaz 17 kD
a1nlaaw C87 uas C131

NWAMINAFOU cross-reaction TiWui1svalaan C87 was C131 saunsnnsaly
Tulnauoauandvaddalisdin 30 kD AsunTa cross react fuldsin 17 kD aavinseldvin
maedounasruignilululaausauauduadnlasudondny  wiaansdudulgiten

cross reaction #2835 Western blot

6 AadA

ainsnkuasIsnTs
a) mufiwdwulululasusauandvadlugasrisany

maduiwulululasueauaudvedlutesiamylasvilas MILANTIUIN
hybridoma cell lu flask l#ldiaadaaudmwiniidasnsnawinluladhtasriaomy waz
MIAANIdUnUeIL Pristane lumItaluutasrinaNanaa ascitic fluid auda hybridoma
cell Uszanms 14 2% NBUNAA hybridoma cell au wInAAINzaa satlszanos 7-10 1%
2 o . o Py . . o . &,
vhnanzTesriasnielal ascitic fluid ¥1¥iN13 purified Tuda |y

a A€ a
b) mvhuignalululaaueauaudved
¥ A o . . ' & ° v A £ o a
bfianzantesriomy  (ascitics  fluid) lruduaaun1siliuIanodieds
. . dll a dd‘ a QG' A Aa

Protein A affinity chromatography #alildlululaausauanduadnuigniuwazlyianm
anniisswaNzihanldndaranasevdall lasrunaunariiuduni ascitics fluid 7
ldunanaznaulildftgadudin 40% fu wanluilsndanaigunnil 4°C Wa9NKURY

il dwiNaiuaznawldsdui 10,000 rpm Huan 20 wf waddaihaznawd la llazans
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AuTuWe ANz auLasrinMT dialysis ﬁauﬁ‘azﬁﬂﬂﬁﬂﬁﬁqﬂ%‘ﬁw%% affinity
chromatography dald I@mzﬁﬁu'umaumi equilibrate 18z wash column @78 0.02 M
sodium phosphate buffer pH 7.0 uazduaows elute lululaauaauandived s 0.1 M
itrate buffer pH 3.0 9MNW39%iN fraction ALFUIINMS elute ﬁv'wm"l,ﬂi'@mmsg}@ﬂﬁmm
{AoUnuszning OD. protein 7 280 nm was OD. ELISA 7 450 nm ranfiazsinluvinls

v v J ¥ AR s a a a v ad
L°ll&J‘ll%‘ll%l,l,ﬂ’]’i]x‘i’)@]‘l.]i&l’]f%I&lI%Iﬂa%aaLLB%@]UB@@’JEl’)ﬁ Lowry

NANINAREILAS I TOING

ﬂﬁsLﬁuﬁiwuaquTuIﬂauaaLLauauaalu“ﬁaoﬁamg} ldu3unmw ascitic fluid YSunmw
30 uaz 35 ml NKYTARZ 10 G faadolaan 87  uay 131 ey Vl,ﬂﬁm'%qﬂﬁﬂy
3% affinity chromatography VléTquTﬂauaau%qﬂ%Eﬂ%mm 6.42 LAz 32 mg/ml %38 0.1926
WaT 4.192  ANAAU I@Umminﬁuﬂ'um']uu‘%qm'%maa“[u‘[uimuaaLLauauaaﬁaﬂmﬂﬁ
nuaulysin 28 kD Kappa light chain (gﬂﬁ' A.6) laannsdanmamandaanudimg
289 lululaausauaudvadannlaas 87 waz 131 daluséiu 30 kD waz 17 kD lagdd
Western blot (gﬂﬁ A7-8) wuilululaanaauendvadlaauiianuswizdanslsanu 17
ez 30 kD

A B C D B C D

—
M, 113,000 —> & »

o - 1 . .

-
_—

31J“?'1' A6 SDS-PAGE maaIquIﬂauaaLLauauaa%aﬁﬂﬁﬁqﬂﬁﬁ’m%% affinity
chromatography A: LLnuIUiaummﬁgﬂu (maﬁu)“um@ low range (BIO-RAD); B: 1/{1
ﬁaaﬁamﬁidﬂizﬂauéﬁﬂIquIﬂauaaLLauauaﬁLLa:Msﬁuﬁu6]; c: Tusauitlaleauniv
Protein A lumsﬁﬂﬂﬂﬂauaauauauaﬁlﬁu‘%qnﬁ D, D: lululpauaateudvad

a agl k3 o s
mﬁgmﬁvlmmﬂiﬂau 87 Uaz 131 ANAIAL.
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-

M, 41,220

M, 20,514 N
—

M, 15,189 —> - <« M, 17,000
A B’
-
M, 52,900 —_— W
M, 29,000 ; 4 €« M, 30,000
M, 21,500 —_—

d a aaAaa v a a Qg
3N A7 wamddenedljismndaseslululaauesuendvedivigns (laau
87) sialus@iunoudian 17 uaz 30 kD lagAT Western-Blot. A: unulusiuunangiu
L = = g ¢ o
(MAFW) U@ low range (BIO-RAD); B, B lululnausauauduadiuignd oo

Un3enulyséiu 17 uaz 30 kD MWy
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=

M, 41,220 —m>

M, 20,514 —>

- - M, 17,000
M, 15,189 —m—>

=
M, 52,900 >
—
M, 29,000 — M, 30,000
M, 21,500 —

{ =) a A U =) ) Qg
3N A8, mamylaneilfismndhaveslululaausauendveduiand (laaw 131)
dalus@uuandian 17 uaz 30 kD law3T Western-Blot. A: uaulus@inanasgiu (@aan)
a a A€ é o aAaa Q
2119 low range (BIO-RAD); B, B”: lululaauaauaudvafiuignd dehujfsonnulysdu

17 W&z 30 kD NS 1AL
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[ Aaa [ {1 A Aa [ '3 A A

A.5 mswwmzjmm’mmmﬂﬁlsﬁuﬁna‘hﬁnmmmw“?uwamnmmmaﬁss&mmﬂuﬂ
& ada A

saau5alag35analu lasurlans

Aad aa L a a a s I ad aa >

aﬁmsmamumﬂﬂmﬂ@ﬂmﬂuﬂauyiﬂmmimmww aduiITNIATINanY
L9 WIRATIASINRINITDEWNANITOTI N8l 10 Wi lagandunannisafand
V09608EHUEIUAN g B89 Membrane uazvhlRiAnUjmvasueudiauniiolu
é’aaamﬁ'ml,auﬁuaaﬁaguu membrane  YIWALLOURONTHAVAIRNIN  label  Nu

LauAUad TanT19UTzNaI8 membrane Tilad19 9 g A9

Sample flow

T line C line

Conjugate pad

Nitrocellulose membrane

Polyester backing

JUN A 9 mwugassInLEnauens 9 maommaﬁﬁad’ﬂﬂiﬁu

sawaznauds 9 ezl A9 Usznaudis Sample pad (SP) Husiuniy
#8814, Conjugate pad (CP) tHusiunwudslululaanaawandvadndinizdaldsdun
ARINMIATIRZAARAINAIY  colloidal gold (conjugate), EIUNUFAINANITIATIA QB
. = =< v a a a A a dd‘o 1 a A
nitrocellulose membrane SBJEHAIINIULAUAUDA 2 TUA @D LLE]%@]‘IJE]@W]%’]LW’]:@IE]MW%V]
% a . ' . ‘é ! ¥ N
ANINIIATIILINDG Test line (T) UacsInaIvaa Control line (C) Fyaauunnazld anti-

mouse Ig iHalflululaauesuauvedilu conjugate uazdugarnofa Wick wie
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Absorbent pad (WeEIUNTNTUAIBENIWTBVBIAAIN AN SP waz¥inlralasng s
Ut membrane l@aenidaiiiad &Iude 9 mmﬁﬂi:ﬂauaglumﬁuwa’maﬂ (cassette
. { Q 1 1 L= L= 1 Q a é |
housing)  Liangaa@Iat IR luEIUTUMBLNIVRIARLNANEAN (sample well) TaiTln
USo SP dhatdaz rariu CP anludasnadilusdundwmznulululaaueawanivad
ﬁa%ﬂu CP azfiaUfjisunuasuandiau-uaudved (Ag-Ab gold conjugate) WazLNaUBy
a7 a1 membrane U3t T 9zt fAi3enues Ab-Ag-Ab gold conjugate 8na3s ¥
v & a a dly d' 0/ 1 1 =) 1 a Aaaa 1
I¥iAuuouduas gold vStamd Wadiadislnadwiim C dellasifalfionszning
anti-mouse Ig UAz Ab gold conjugate ¥lAiAuunuELTIN C ynaRRvhnInasey
o & A o v & a A ' o . A A A
A9%% LaYNMINAFLUAUAULALE 2 WaUUSIH T Uaz C ugadin luaradnafilysaun

@ v = a A . o \ A A Ao
ADINTITNTIV LLRSDUABLIUR 1 LOUUIATK C LLﬁ@\ﬁ'ﬂqlu@naU']\‘]VLNNIIIE@]%VWIQGTT]SGIS’J%

6 ad
Qi/nimuamﬁmi

2
=

a) msﬁﬂmﬁ@umgﬂu,mJmmgmmadq@@mﬁﬁaﬁﬂﬂszﬂauﬁaU%u@amm 9 aath
a.1) M3faaanlululaanaataudvadeny colloidal gold (MAb-gold conjugate)
inluTulnanaauendvodunnauniuamsazats gold colloid #f pH 8.0 lu
2019187% 5 ug 6@ gold colloid 1 ml.7i Optical density (OD) W¥inNL 1 WENNWAIE roller #3e
vertex Wit 20 Wf 9Nty 10% BSA lidanududulumsazats gold ny 1%
nantuwaalusn 20 wit il wanaznoudt 10,000 pm win 20 Wit sulaioly was
Augiuaznauzad gold 13 wssusuanududuves Ab-gold conjugate %8 OD awil
§29M3 1% 10, 20 waz 30 OD Liudu e storage buffer ansiwinlUWuUH conjugate
release pad (CRP) 1381t 10 i /om. aul#usisf 40°C wiu 30 wift waziivlilu
QGWE]ﬂ§ﬁﬁﬁ’ﬁ@@ﬂ’)’]&]%%ﬂﬁgﬂ%i
a.2) MIAIILAUALBALH nitrocellulose membrane
UYSuanuduTuues MAb wae anti-mouse Ig 14 phosphate buffer lainay
Wwuds 1 mg/ml uazsinldwuasus nitrocellulose membrane fivSano 1 LU /em. lapwin
MADb AUt Test line ( T) WeTW anti-mouse Ig figunms Control line (C) il
ﬂulﬁuﬁﬂuﬁauﬁqmwgﬁ 40°C W 30 Wl LLazLﬁu"Li’LuQGWaﬂéi’ﬁﬁaﬁ@@ﬂ’sm%uUiiﬁ;
o
a.3) Mmydsznauganasay
URIUG 9 maa"g@maauvlﬁlm Wicking pad, SP uaz CP fiueae Ab-
gold conjugate LR nitrocellulose membrane ﬁm%ﬁﬁ’m Ab LUsNUU® backing UG

P A o q oo Y 2 o o & 4 PER K
mmmlugﬂ'ﬂ 1 NH @@1%“"]]%’1@ 4 JU. 9IULAIBNGNG LLﬂt%’]“ﬁ%ﬁ’J%Yl@]@vL@ﬂ‘itﬂaUl%
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ARUNARGAN azvl,@i”"g@maauﬁw%’amzﬁﬂﬂmaaﬂﬁ TANaFaU ﬂ'a"LsJ'vlé’l"ﬁ'LﬁLﬁﬂuqa
Waﬁ‘ﬂﬂaﬁwﬁmsﬁ;mi@@mm%u

b) MIFNA LUTAUNNKNRAA U ENITIINTNG
b.1) NN38Na soluble (hydrophilic) protein
ﬁnqdﬁamé’mﬂuﬁmﬁw%@ﬁmm@ 5X5 . uaaeauLsedugudn 9 16
St Usinm 5 n3u laasluludinines snniiwda 50 mM Tris-HCI, pH 7.4 a9y 50
ml. wenduam 2 ou. Weasunaasldihanaiesildanaitedsldsaude 1
b.2) NMIENA insoluble(hydrophobic) protein
*ﬁ,’]qaﬁamé’mﬂuﬁmﬁw%’q%‘mma 5X5 . udrdaueasadudugn o 16
St Usinm 5 03w leaslludnine duaselsvof : wmuas Tusaman 2 : 1
Ui 50 wa. adluuasdatndninesliadin A915 14 w. antiuszimne aselswedu ;
WnuaslWuEs wastdiy 50 mM Tris-HCI pH 7.4 a9l 50 ml. wweidwam 2 w. 1iansy
s ldiharaoinluasaitesslsdudely
¢) msUSunsarnanuTuT Do MAb AlF15lu Test line
USuanudutuuad MAb i phosphate buffer TAIANUENTY 1 Laz 2 mg/ml
uazib lUwuasus nitrocellulose membrane Av5anas 1 Liem. oW MAb Aiduwnis
Test line (T) WazW Anti-mouse Ig 1 mg/ml figumils Control line (C) i ol
LLﬁaluﬁauﬁqmﬁgﬁ 40°C wins 30 w1l waztznauiduganaseusIniunIMn OD 283

Ab-gold conjugate Ananza

NAN1INARBIUA I TOING

éh%%’ugﬂLmﬂumsﬁ'@umq@mn”?ﬁaﬁmlmﬁaaéfuvl,ﬁﬁ'] MAD clone 131 @9dLwe
NalUsAuam1a 30 kD waz 17 kD 1a3ouidu test line ﬁ@dﬁda%i‘uu nitrocellulose membrane
o & 2 wa ! o [ A A o < o
ihlddsznauiduganasenuazfinmquantifdng 9 uiunaiagelassiive B Glf
& 2 =S ™ A A 1 A v % [
dudusnulunmsdinsniseialdsfulugefionns ngi  wanlaanldasana

. . . ' ry : .
hydrophilic protein lunisnaseuniuganaseufieioatuan wui ganeseuliauann
aanulyUsnluaasnarnana be udtilaldnnsana hydrophobic proteinbnny

o A a £ ! a A A o Vo
nageuiuganaseuiaIualuan wodh sansnenanulisdululugelienanaldduim 4
N 5 @ (7190 A7 )laswuidurasuauindiunis T angalugelie L4 anh
L1, L3 wae L5 (13190 A17 ) nefinasan lainsdsuifsuna (@390 A.18) uae
UTnnnudadnigila@ i A19) Allumiana uaz anudntuses conjugate (13197
A.20) MAnunzaniuns dwmasildazaslysdunasannszne wnuea : aaslswesy

W& (@397 A.21)



30

%ﬂcﬂyzﬁ;ﬂ '3%'mmﬁ'@€haﬂ'ﬂamﬂqaﬁamaﬁﬁu"maﬁmmmulumm:ﬁﬁa é’@%uqaﬁama
Ilamadn 9 USunm 2 n3u &nals methanol : chloroform U3anas 10 ml lu Falcon
tube TWI@ 15 WA, itae 30 Wifl ﬁqm%{]ﬁﬁaa LLﬂﬂ°§udauqaﬁaaaﬂmﬂmumaomm@hzJ
FNfas Jeineuadnadly petri dish AWIALEN ﬁqmﬂgﬁ 60°C 1w water bath luaaiin
NninazasnaudsTWWeSA 131103 1 18, Tasiwgwn 30 wift shwesmandlaluiy
# 5,000 rpm W% 5 WA thawlafilaUsunas 100 ul woaaaslule sample well V2976
NARAL JOWALUTTNME 10 WATILUANKE NamInagaue1uNals Ui sy las@latng
frogefilinaauazifin 1 Lmuﬁajaaamuwﬁ" o] LLa:é’haﬂﬁaﬁlﬁwammuﬁmmuﬁmﬁ
329 2 UoU NEURIS C uaz T (gﬂ‘ﬁ A.10) FIWMIUTURIDMIANUTUT UV B
MAb #ilfillu Test lineanWamInagausINfusznig OD 189 conjugate wazUSunme Ab
figumils test line wudn 10 OD mmmuﬁm:ﬁﬂﬂNﬁ@qmmaauimﬁumm@a Ab 7 Test
line USuaw 2 mg/ml lag'livinl#ifa nonspecific binding nutiwiwes A wazldwans
nagaufiahiwines A azaplusinanngaiianns (@197 A.22)

@17749% A.18 HANIYN innunochromatography NUAIRNANNAIBENIYIABLIG

Natural rubber gloves Result with IC test
L1 +
L2 -
L3 +
L4 ++
L5 +




INTNN A 18 WAUDIIZUZLINIGN qﬁlﬁaﬁmﬁaamamﬂqqﬁamaﬁﬁuma

nmﬁl%aﬁ'@qaﬁa HANINARDUGFILTANATAUULL IC
30 w1 ++
60 N + +
90 w1 4
120 Wi ++
14 57134 + 4+

Control (UWiWas A)

= o A g = v A £ ad
V\?J'TUL'VWJ D+ RUNUDNINAUIN; NIV + NUINVY RUNYDIANVULVNNVUINYWVBILLOURN test

. 2 & . ad .
line - wugDINaNMInagauLluay le]ﬂi’]ﬂQLLﬂﬁJa‘ﬂ test line

A1319N A.19 mmé’uﬁuﬁsz%d’mﬂ%mmqaﬁa USananiwiwasnlaazanelisdunadann

FLLRLRS

Usnnmgaia qmﬁgﬁm"ﬁi:mmﬁa Tiad A flfazann | wanImesau
5 N34 60°C in water bath 1.0 ml + o+t
2 n3u 60°C in water bath 0.5 ml + o+t
2 N3 60°C in water bath 1.0 ml ++
1 N3 60°C in water bath 1.0 ml -

mmlmq : NNTISLAY chloroform : methanol ﬁ]:i:mﬂiu chemical hood I(ﬂslﬁn water bath

&l chemical hood




TN A.20 WRVBIANULTNTUVEY conjugate (OD) uazUTunns Ab NéUnU Test

line #aN13LAA nonspecific binding WAZNANITATIVABENS
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OD of Concentration of | nagaunuUWiWas A wamm:mﬂﬂsﬁumnqa
conjugate Ab at test line Jaonemetnwinas A
10 2 mg/ml -
20 2 mg/ml +
30 2 mg/ml +
30 1 mg/mli ND

ND = Lilévinnimesau

7199 A21 wavastinesie gnldarmuolsdunanaangeliasnssssunmd

shavastiiiesnldazans | wamahiWesly | wansmeseulusauiazansniu
NAROLNLTANAROL srutinasivsanaseng 9
(control) 1 ml 2 ml
Phosphate buffer saline, pH + + + +
7.4
50 mM Tris-HCI, pH 7.4 + + + + +
Wiwas A ; ++ +

o { A & o i .
%&I’IEILV\@ 1+ = WRUY I(ﬂﬂ"ﬂ’]%’]% + NANYBUFAIANILTUVILOURA T line

- = WRRU
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C line

T line

A B

gﬂﬁ A.10. Wan15¥1n immunochromatography (IC) lagld buffer A (A) uaz a13ana
ngeiiaens fiazanelu buffer A (B)

irmNaﬂsﬁuﬁudwqw@aauﬁﬁ'@umvlﬁﬂ'avlajauymiﬁn WRTDLEUOUBLUWINIINT
ﬁ'@umuaﬁiﬂgﬂLtuwaa’g@maauﬁa:ﬁwmLﬂumsﬁnﬁmaué'wiavlﬂf:
-nws‘i%’nﬁ"lﬁﬂs:ﬁﬂulﬁaaﬁuﬁi’mqﬂ:aqﬁ%ﬁﬂﬁaﬁqlﬁawuwsnmsaaalﬂiﬁuﬁaﬁ'@
nngediansle %@T@ﬂd’sulwrg'LLST’J@:Lﬂumsﬁ'@umgﬂLu.lmaom‘saﬁ'@m’mﬂ'jfm’ﬁﬁ'@um
#utl32Nauvey immunochromatographic (IC) strip GaXiastdnialumynamnludasdu
a%m%’umsﬁ'@uuwiavl.ﬂﬁlzxjuﬁuvlﬂﬁmsﬁwmﬁUazlﬁm"uad IC strip 61991
- ﬁﬂTquIﬂauaaLLauaua@inﬂ‘[ﬂauﬁwﬁmtﬁa 3o conjugate waz Test line
LAZATINNANUIRNIZENTY Lauduaddenailu conjugate wia Test line lanth
checker board
-ANWANAVDY nitrocellulose membrane THad19 9 daaula wazauI Wzl
MINTIIADLIINRIIANG
-AnwnarasmMItWinassiiadng 9 Aldsniueion SAP Wanawhuss
anudumnzlunIasiaaiedng

=2 A . Aa ' a o A [
-ANWINAUDN surfactant TUAFS 9 VINN[T‘W]aﬂ"liﬂzf‘nUIﬂi@luﬂﬂUﬂ%'ﬂﬂ@'ﬂqﬂ



snouis lasiesouaglugdvaninines waztofinanyl lunsasa
luseuiieasny
FnwuavasmItwesasfiadne 9 Alddsmsuieion CRP auaaluas
ANzl UNT AT018E0
-ﬁnmsﬂmﬁuqmmwmmaauimﬂ@aauﬁuqaﬁamaﬁisw"maﬁﬁﬁ‘imu’m
luriasaana

-gﬂLLumJaaq@m’;ﬁﬁaﬁfﬂﬂsﬁmﬁaaﬁuﬁa:ﬂ'@umLﬂumsﬁﬂﬁfuﬂszﬂauﬁm 2 @

Y

a

fa ﬂg@mamﬁaﬁﬂﬁmsﬁgag’lumaow%aums@@mm%u uaztWinas A nltazanslisdn

=

fanaannilesInaannizmne analinedy wunuea udy nimeddInitarauIeriu
waadniiu MiliimIssivesnaitinnasdes 9 Uanm 1.5 m lumauzndaadin
wisonusriWielumeneansnliiuganasaulszanm 20 test iludu

A6 mailululnanaauawduadn lanmuinils ELISA kit asi9wlusén 17 kD
iag 30 kD

dlasanmsiluTulnanassondvedi laaunwamniln ELISA kit oA 17
kD uaz 30 kD a:ﬁﬂsz‘[mﬁamomﬂﬁ'mjﬂsznaumi iedszifinlSunniaslusandivih
IﬁLﬁ@miLLﬁﬁﬂuf@qauﬁ’]mﬁuﬁ%ﬁﬂﬂ%ﬁﬁwﬁmﬁmsﬁqdﬁammaﬂuqaﬁaﬁwﬁm"lﬁ

@ '
(= A

mﬁmmﬂuia;&aﬂszﬂ auqmauﬂ'ﬁmaaﬁuﬁﬂ LLa:ﬁm%'umsﬂ%'ﬁJﬂganmwm DIFWAN

gunynlusza5ns
a) MInEIIENIEAMINzENEIRSUNMIT ELISA thawlUsan 17 uszmia 30
kD TuHAaA i8N
a.1) fmaedauwanlaseag 0.1,0.5,1.0, Lg/ 100ul coating buffer/well vaslulu
laauaa LowduaadIdanusumnzaans 17 uaz 30 kD Uufl 4 °C 1 Aunasanin
f3d1y PBS-T 3a33 1AW blocking solution (§@371:0.5% casein in PBS-T, gasf
2:3% skim milk in PBS-T %38 ggmﬁ& 1% BSA in PBS-T) ﬁ'mm,mmamwia:gmﬂ@ﬂ
MsLANTnRNAZ 200 ul WEINTRUNA 37 °C 1waan 1 $2lusudrd19ie PBS-T 3 a5s
Lfnsadnia3a 100 ul Uufl 37 ssroaidos s 1 5 lusudasnsdny PBS-T 3
ﬂ%ga (i1 negative sample, positive sampleéﬁdﬂi’mwauﬁ’; L8z reagent blank) LONLGN
conjugate FaifiuluTulnauoauanivaadsfinnudumizdans 17 , 30 kDa linked HRP
(direct ELISA ) Ui 37 °C 1 T lanasanniud962s PBS-T 5 ﬂ%ﬁﬂ%@@ﬁﬁﬂﬁwﬁay
PBS L@y TMB substrate 411434 100 LUl /well Lﬁuﬁﬁ@qmwgﬁﬁaa 30 W LGN 1% HCI
% 100 LU UAIYINMTIAA1 OD 450 mﬂf%ﬁﬁﬂﬁiagﬂ%u@auﬂﬁiﬁﬂmLL&?’Jﬁﬁms

s 1 é o s v 1 A s 1 Q
737230208 NTIVNNIFNAAIY 25 ml falIunuaae1e 5 nTd

34



b) MmN TANARaUATIAIMILUIAR17 uaz 30 kD ludratansiiaslas
7% ELISA
b1)  MueIsudmatINiaimiRiIwINgIdans fAINRNAML  PBS
(phosphate buffer saline)lasn1saaa18819 qaﬁamuﬂu%mﬁﬂe]ﬁﬂﬂ%h 5 NINLAN
PBS 25 ml witiwasn 2 Tluseniwihldiduedy Taewz dulsfarion
@379 1U56% 17 Uaz 30 kD
b.2) TumanwmIaTawlisdn 17 uaz 30 kD lagA% ELISA annmsanwm
gnaznaudnsumlusan 17 wsr 30 kD wadredulasld Tululaauos
Lauuduad 0.1 Mg/00 ulwell lumisiafouiwan Lufl 4 °C 1 fu &9 3 a%1 e
PBS-T uazld 1 % BSA in PBS-T 14 blocking solution 200 LI /well Uxfi 37 °C 1
Faluads 3 asshn PBST idudiaiaiun 6 Maga9ar 100 W /ARUULAS
negative control (PBS-T) LLas positive control (standard protein 17 %38 30 kD WRILG
Faamamanlvu)doanslu PBS-T Uafi 37 °C 1 2lasdns 3 asadne PBS-T tdinlulu
Tnausauaudvadide 17 uaz 30 kD linked HRP 7138319 i1 : 1500 1u PBS-TUw{ 37
°c 1 $lusd 5 aSsche PBS-T assgarnudiday PBSIAN TMB substrate 100 LU /
wau Uudi fa 30 mﬁﬁqmwnﬁ fouflanTuia i 1% HCl 100 Wiwell u&¥mia
OD 450

AAN1TNARBILA T TOING

WU3T ELISA @olduadlumsasia e direct ELISA Tagld Tululaaues
wauuAVad 0.1 Ugi 100 W /well TumsiefRowiwan uazld 1 % BSA in PBS-T 1w
blocking solution & 11w89 conjugatetilu Iululaauaananundvafde 17 waz 30 kD
linked HRP 71139979711 : 1500 1w PBS-T (413197 A.22) 91nn131indn ELISA OD 450
PasdradnSuufisunuen OD 450 was lus@uunasgn 30 kD (positive control)
ﬁ‘a%ﬁmﬂuﬂﬁﬂyﬂmgm (gﬂ‘ﬁ" A.11) AmanTamdIanmldsiu 30 kD ludatnigiie
pussHmans 8 dedeld Sawuinfdnszning 03-33.63 pglasfidniaduegi

12.71lg (13197 A.23)
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AN319NA.22  WANIAL38319 conjugate Mranzay Aald condition 6199

1:500 1:1000 1:1500 | 1:2000 1:2500 1:3000
Blank 0 0 0 0 0 0
Negative control (PBS-T) 0.298 0.157 0.094 0.049 0.041 0.041
Negative control (PBS-T) 0.257 0.167 0.088 0.048 0.031 0.037
50 mM Tris -HCI pH7.4 0.294 0.158 0.097 0.01 0.058 0.058
50 mM Tris —-HCI pH7.4 0.33 0.152 0.119 0.038 0.038 0.048
Positive control 30 kD 2.46 1.475 1.053 1.109 0.639 0.577

y = 0.0758x + 0.0936

Positive control (OD 450)

0.5 2
R =0.9822

=) 0.4 -
2
£
2 0.3 <
S
(o}
e 0.2
©
ie]
S
n 0.1 S

*»

0

Eﬂﬁ A11 nanasg sz U uTwuad Tsdin 30 kD (positive

36

control) Lz ELISA ODys

an9f1 A. 23 USanmluséu 30 kD Nfaglugilassdiadnieeg

Glove ELISA OD450 30 kD content
extract # (ng)
1 0.214 1.58
2 0.049 0.58
3 0.438 4.54
4 3.006 38
5 1.641 20
6 0.328 3.092
7 2.643 33.63
8 0.069 0.3
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B. Tassn1sday 2

]
=

A oA A ° [P [ XY 1
nslaanitiuaaIaan u,azﬁnmqmauumwaafﬂsmuﬂm‘lﬁmﬂmsu,wm‘lﬁm'm
gINI

ﬂaﬁgﬁwmUﬂi:mﬂﬁ'ﬂumﬁiﬂLLa:am’%m 1@ asznin I uaAINNNAINITUN
A a a s =i a o o & 1 v o = o
‘nm@mﬂiﬂmulummawwsm‘lﬂummama@!nmmmd6] I@mduwaxummmwuuu
A @ 2 A A 2 & a Aa P A 4 A
DLW (type 1) DITUWITBNIMITULTIITMFD TR 1309970 13A UV D94 L1 IWI T3
dusongrfia wddaatulddgmonundunulisduiaansaildifaanisuiuds 13
wie Sallhwinluanaeglugsaud 5115 kD lusdudenanldun Hev b1 (Rubber

elongation factor); Hev b2 ( B-1,3 Glucanase); Hev b3 (Small rubber particle protein); Hev
b4 (Microhelix component); Hev b5 (Acidic latex protein); Hev b6.01 (Prehevein); Hev
b6.02 (Mature hevein) ; Hev b6.03 (C-domain of prohevein); Hev b7 (Patin-like protein);
Hev b8 (Latex profilin); Hev b9 (latex enolase); Hev b10 (Manganese superoxide
dismutase); Hev b 11 (class | endochitinase) , Hev b12 (lipid transfer protein) Hev b 13
(atex esterase) Iwirwnlusdudlatiminoudrivnlmdanmuiin Hifls Hev b1
waz Hev b3 miulusaui liazansin LAzIARALBHULHIVBIBUNALNY
I@ﬂﬂ%ﬁ;ﬂuﬂ'ﬂ&iﬁﬁ%‘%mﬁ:ﬂ@e]maﬂﬁﬁﬂﬁlﬁwal,muﬂw 100% o3fiasu
Athadnauildsduansmiald 3§°7il,§ﬂwmﬁﬁ;mLL@iﬁﬁq@LLanL@TNaLLsJ'uﬂﬂm:é'u 95%
Waz 99% Aannsvh skin prick test lasldasazanslysaniiadonannringsadiszauaaa
WNTW 0.1 Wz 1 mg/ml @NEIAURIRIUNIT prick aauuﬁmﬁf@maagﬁuwﬁmmd Taaila
1379 (J. Allergy and Clin. Immuno.109, 2002) l@iin13117a allergens Waw 8 wila fivin
U3gn3aniensan Seulsznaudas Hev bl, 2, 3, 4, 6, 7b uaz 7c iU allergen Hev b5 &
L@3HNINNAITYN cloning ANMUINTULI9 .001 89 .01 mg/ml  lUnaseulasnivin skin
prick test Lﬁ'ag]mmmm"h (sensitivity) ﬁ'uqﬂmmmom‘mWﬂﬁﬁLLW"Tﬂiaumﬂmaa‘hmu
62 A Uanginla anundngLines 91.9 % Toawuanud 284 IgE reactivity ¢ia allergen
Hev b5 YNy 65% (qdﬁj(ﬂ), Hev b2 , 63%; Hev b3, 24% ; Hev b4, 39%, Hev b7, 45%
wae Hev b1, 23% (@‘iwq@) IMNWATBIAN sensitivity 7116 11928 W LFWINGIT allergen o
z%wé’zy'é‘uﬁnﬁﬂ'wmag’Lm:ﬁaoﬁum@iaﬂmﬁalﬁlﬁm sensitivity ﬁgaﬁu
mﬂuaamﬂamWﬁsmmamaaIsJLaqamaaéfﬂﬂiauﬁﬁﬂﬁlﬁ@mmﬁ 19
sansoutaldsiudinsnasenldilin 2 ofia de vhefiszansiin wie Miharseenld fu
shafiliazany wia 1fihdsliaan asfiuinlunssuiuwmnianaasmaionsues
Hsznaums azmansafisaamldsiusfiafiazmoinld Wudulngiviniu NNANNG
ﬁug’mﬁvlﬁﬁ’m’ﬁﬁﬂMﬁ%'sﬂﬂiauﬁ'LﬁmiTaarTumzmumiLﬁ@miq@éTumamm{’]am AREL]
LLazﬂmz%"L@TWmﬂuﬁwmawwmﬁiﬂiauagﬂéjwﬁaﬁ"l,&ia:mm{W uaztdusindsznavvad

rubber coagulum s‘fiavl,ﬁlmmiummmu‘[ﬁiaummagmﬂsmLLazagmﬂﬁ’maa@(agmﬂQ
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naad) Nimihidudaugaduluviatiiung (Wititsuwannakul et al 2008, Appendix...)
Iﬂsﬁué’aﬂﬁmﬁ]zﬂuagﬁu LENIWINRAN IUH BN LAZHNNTNAZANIN 08N lALNITRIIAILIN
é’aﬁuﬂm:;ﬁ%’U%avlﬁﬁwmiﬁumiﬂiﬁuﬁﬁﬂﬁlﬁ@mmﬁéfﬂmiﬁnﬂ ENINITNNNNUBILIA

winlds@unieIouanainaynanunasa (bottom fraction membrane, BFM)

gUnsalusz3sns
a) msiespuuIwlUsanniesee
dvhessafinialalng 9 (asmsldmousuginudetalumaivihes e
flasiunsuanzasaumagnass) ldupnéraiadad ultracentrifuge ( 45,0009 , 45 min) Li®
me{"}moaamﬂu%‘:uuuﬁﬂi:ﬂaﬂﬂﬁaﬂmgmﬂma Tunasnsasinlaves cytosol (C-
serum) &g TUiRA0N (bottom fraction, BF) ﬁﬁ%uﬁuﬂaa@ﬁﬂizﬂauvlﬂﬁayamgmﬂ (
luotid W&z Frey Wyssling ) ﬁﬁmmmmﬁaﬁu Twsaldsautuionlasnsdrsds isotonic
buffer ¥inMIFA1L8%AIATEY BF d18M3 Freeze-thaw sgmmﬂﬂ%zaﬁanémgﬁ -20°C @au
nugmnniviad Junpndinvasnadfile (B-serum) aanangIuas BF membrane (BFM)
s3alusdndwianaanain BFM Tasnnsansse isotonic buffer vinnnsanalusdwliazas
ﬁﬁaaﬂﬁ]’m BFM @8 Tris-buffer ﬁfl 0.2 % Triton X-100
b) N19¥i1 allergen specific IgE WAz IgG ELISA assay
iazaouenianfiiulusan BMF (10 pg/mi)Sunas 50 i 1 coat avuw
Wau microplate ¥inn13au 4°c  Junen 18 Falug ‘ﬁwmsémLLauﬁLwﬁ’mﬁ"l&iﬁnﬁ'umm
wiofnaenanlaun3d1s plate $1WIUS asiean tiwesans PBS-T (0.05% tween
20/PBS, pH 7.2) ¥1m73 block microplate @28 2% skim milk fiazanels PBS-T ou #i 37
°C . 2 T3 Uaz §19 microplate 3 A33e PBS-T  daluifiusiainsdsufidasmsariaasly
waw 82 50 Wl (diluted 1:5 628 2% skim milk/PBS) Tagouft 37 °C, 1 Ty, awFILN1I§
microplate 5 ﬂ%ﬂ(ﬁ?&l PBS-T 1§y HRP labeled antihuman IgE %38 HRP labeled
antihuman IgG uduansd vinmsaudl 37 °C, 1 7. ud1819 microplate 4 53628 PBS-

T ANAILNNT substrate 3, 3, 5, 5'- tetramethylbenzidine (TMB) uaravulunien

punnias 30 wifl udmga UJATEEINITEN100 pl 289 IN HCI  uazhldiadn
Aa &’ d (g { .
WIAAUN 450 nm G218 LATBY microplate reader

c) N13%1 immunoreactive allergen I@EJaﬂﬁﬂco-immunoprecipitation
NI immunoreactive  allergen 371 BFM lasandsinaiia  co-
immunoprecipitation  gaNIaISNGUlABMIAAREIN  BFM @2y biotin  #3a  nIvh
biotinylation wa3l15A1 BFM et Ul udunon co-immunoprecipitation ¥inlagn3iin
BFM lusewldtaiuasazany biotin reagent (10 mM Sulfo-NHS-LC-Biotin) 71 4°C 1flu

na 2 Tlaslasmsuginuds  ¥innsmnea biotin reagent &uiinaanlasnisansaae
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UJUinas PBS-M pH 7.4 (0.14 M NaCl, 8 mM sodium phosphate, 2 mM potassium
phosphate L8z 0.01 M KCI)
1311 co-immunoprecipitation laold Seize X Immunoprecipitation Kit (Pierce

Biotechnology) #1 Seize X Protein A gel ldmauny IgG,, subclass monoclonal antibody

(mAb) @8 human FcE (Biodesign International, Saco, ME) laganee disuccinimidyl

suberate (DSS) cross-linker laumitufigaumnivaudunm 1 Talus audansd 5

ﬂ%\‘i %é’dﬁ]’mﬁy‘uﬁﬁmnaw‘ﬁ;&l (350 pl)aavl,ﬂuu anti- human Fc€ mAb conjugated protein
A bead ¥m3dns 5 039 wdranusamsauTisiubiotylated BFM ud¥innstndasms
muﬁqmﬁgﬁﬁaa 1 s Fmsde 5 assudvinmyee immuno-preipitated proteins
28n3a N protein A bead lasnslzidwas pH 2.8 waihlduonldsdules SDS-PAGE
(15%) folUs@uaIna1y adluukuwluiLT®H PDVF L3 blocked LS AT ULH LAY
WIueE 5% skim milk/PBS 714°C Thadw uarshtuny HRP-conjugated streptavidin
LﬁaiﬁaﬁuﬁiﬂuadLﬁu biotinylated BFM proteins ABLNAKA chemiluminescence AT UL

ECL western blotting analysis AN gn1Jexposed AU Kodak X-ray film

NN TNAADIUAS I TN

fin BFM specific IgE fﬂ’mmﬂﬁmjmﬁaﬂéhasi’m'mﬂu 4 ngw (gﬂﬁ B.1) Wuin
dLafy allergen specific IgE mn@haﬂ'ﬁq%'%'uLﬁa@ﬂudwuiidawuqaﬁama (Latex glove
worker, LGW) $1%47% 170 aulyinfiu 0.10 + 0.26 OD lagfiaumuiiies 38 audisien BFM
specific IgE gaﬂh@hmé"zl fwsuaLady BMF specific IgE maaLﬁa@éf’Jamamﬂmjw
CAP’ wuhlszaulnadidssnunguanulisnugiless lasfiaulungs CAP’ §1un 9
Aufisien BFM specific IgE gdﬂ’hmmﬁﬂlwmzﬁﬂﬁju CAP  § 11 91n 22 auiiden BMF
specific IgE gdﬂ’hmmﬁﬂ (0.02 + 0.02 OD) LLa:mj&mqﬂmﬂsu'%msﬁmqmmw (HCW) § 7
970 35 Aufiten BFM  specific IgE gqn'jwmm‘é"m(o.o4 + 0.13 OD) wnlkfineusd 0.06 OD
Faldunanndnads + 2 SD VaIn§y CAP (0.02 + 0.07 = 0.09)lun AR TN
fraghsiraslinauinwsad IgE do BMF allergen whazii$711a% 56, 11, 1 uaz 5 an 970
ngu LGW, CAP’, CAP &z HCWs aN&@ U @1 BFM specific IgE §980 3 auauwIn laun
FSUMANUIRY 4, 248 Uz 253 FIAUVIAD 2.71, 1.40 Uz 0.78 OD ANAIGL HONINTL
f1 BFM specific 1gG ﬁnﬂmﬂ"ﬁ”ﬂﬁjuLﬁa@éﬁaﬂ'nmﬂﬂu 4 ngy (gﬂﬁ B.2) Wudenads
BFM specific 1gG ‘Lun@ju LGW, CAP’, CAP uaz HCWs ¥iniu 0.20 + 0.34, 0.09 + 0.13,
0.02 + 0.04 uaz 0.03 + 0.04 OD AWEGU S InsraefivnaslWnauLInviedl IgG da
BMF #19:031%42% 50, 9, 7 Uaz 15 At 3INN{N LGW, CAP’, CAP uaz HCWs mu&au

wnl N msinIna Fuwrinwadlag1anaLass SD ﬁvlﬁmﬂmjw CAP’
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auﬁﬂﬁimumﬁu LGW § IgE uaz IgG ¢ia BFM gdﬂ’jﬁﬂ%ﬂ@;wguﬂ vaftanaliu
wingu LGW  Jlamadudaniy BFM S'fiaagliizﬁsmLLazwﬁmﬁmﬁqaﬁamaﬁwamaaﬂm
T qvlﬁuﬁﬂﬂdﬂﬂéjuﬁuq
WONANNTHINN plot UL scatter format (gﬂ'ﬁ' B.3) WUI1A1 correlation 321319
BFM specific IgE uaz IgG 32WINaESUnaNaLa 4, 248 uaz 253 fazdugege uazlanen
OD &3 specific IgG iR 2.64, 1.16 uaz 1.53 aWdeyU (@157197 B.1) lasfl LGW
winey 4 wihinfinuindeoinsuwlsduainens waznaannnisrin skin prick test ALdln
aunavae ssanadulyldinsza 196 T8nTwadeansaausuasdanisuw min FYRIB
"lﬂs";mmzmjm%a co-aggregated NU FcERI ilasanmaiia allergen cross-linking lag
218 IgG e IgE mmiﬁlﬁmﬁadﬁu por-allergenic signal faznuald (Kraft et al, 2006 )
1NN1TINRT immunoreactive allergen laslginaile co-immunoprecipitation WWutnaiia
ARINTRWNTZ FNNTTINT AV epitopes U84 allergen ﬁlz{hmayjﬁy’mm Golsmilon
11311 immunoblot ﬁﬁm‘igtyl,ﬁﬂan’mﬁsmmamao epitopes T1ud2n lagifalddsuan
LGW #anetad 4 wuin 1Uséu BFM auia 55 kD 1l IgE reactive allergen (gﬂﬁ B.4 A)
laalis@usrM dandnaifitSinmegesannlimanindeaniausaduunuldsinldannis
i1 SDS-PAGE (gﬂﬁ' B4 B) udiilold@Suan CAP™ wanuiey P1396 Aliwudn BFM
11564 55 kD 15 immunoreative allergen ¥ G]ﬁs']dj%"&l CAP’ a:iiszau IgE ﬁlgd (Eﬂﬁl B.4
A) %auamlﬁﬁuiﬂummaau CAP ssanalsan 55 kD Fevnualdsandaiiaslide
luganasey shefasrnlaansadfisssnsunlysiuannonemn i ldutuindu
faudlus@n BFM au1a 55 kD Rawalnalfissny Hev b 4 (50-57 kD) u@ Hev b
4 1w latex allergen mﬁaﬁazmmfﬂﬁﬁimag’lu B-serum ¢9%ul1/384 BFM 131@ 55 kD
sahandulusduliszaorinsfialndfivnlfifansud Sedadasrinmstingulasinaiia
memslaaufisussusasaandaly  udilosandSunmlysan 55 kD flagauannlu BFM
pﬁfi’ﬂ"[ﬁvvﬂﬂmuﬁ’lu%qﬂﬁﬂiau 55 kD (s lumsaunsaadlmiain 1l dans primer

fryulaanid wen aINInvii laasa
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Eﬂ‘ﬁl B.1 Relative comparison of specific IgE level from 31 CAP+, 22 CAP, 170
LGW and 35 HCW samples by indirect ELISA. Each data point represents the specific
IgE level in relation to the absorbance value at OD 450 nm. Solid horizontal lines
represent the means of individual categories. These data are representative of three

independent experiments. (Mengumpun et al, 2008, Appendix 3)
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gﬂﬁl B.2 The IgG level from 31 CAP+, 22 CAP, 170 LGW and 35 HCW samples was
assayed by indirect ELISA. Solid horizontal lines represent the means of individual
categories. These data are the representative of three independent experiments.

(Mengumpun et al, 2008, Appendix 3)
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g‘ﬂﬁl B.2 Correlation of specific IgE and IgG levels obtained from indirect ELISA

(Fig B.1 and B.2, respectively). Each data point represents an individual sample from 31
CAP+, 22 CAP, 170 LGW and 35 HCW groups. LGWs no. 4, 248, 253 are shown in the
ellipse area. (Mengumpun et al, 2008, Appendix 3)
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Eﬂ‘ﬁ B.4. Identification of immunoreactive allergen by co- immunoprecipitation

assay (A). Protein mixtures of biotinylated BFM proteins are shown in lane 1. Fractions
collected from incubation with LGW sample no. 4, CAP’ sample no. P1396 and CAP
sample no. P2136 are shown in lanes 2, 3, and 4. Whole protein extract is shown by
Coomassie Blue R250 staining in polyacrylamide gel under denaturing condition (B). BFM

proteins were shown in lane. (Mengumpun et al, 2008, Appendix 3)
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TJusr asudil a@. 1950 LL@iﬂ’J’]@JiﬁVL@] ﬂmvmvlﬂaﬁnﬂmwwaugstﬁagjmﬂ ﬂﬁ]ﬁ;ﬂ'uﬂ'avl,&i

a

Hunitaind lsdulatne Avmihiiisadasiunsihdiduenzdens mafteradu

L 1 b & . . [ J ' o a nf
wzlysduasnansinidu hydrophobic protelmﬁ%a BENULUULLIN TIUINUNNINUIRNT
3 ada a A < “ A 6 o KR 2 [ ]
dedinanguneduadmll  dninemeaasfaaiuiawensuuidymidings lay
2161t inaflany proteomics waz genomics 1Ty atnalsfiou nsnazlduslomigage
NAHRINWIN b FuiudasendonananunugIunmIdunIzLIRMIFIA RN

A& 6

FYTNTIALT UL N EUH

a [ 4 a v ] ' A & .. A &

WaRLWasEIsTINGUTznaudensgas iy cis-isoprene LHaunInua lag
YUABULIINLIA(initiation)  VBINIYNTIFIATILREN99= 05T allylic  diphosphate 1w
priming co-substrate LRIONAILIUN DY elongation %30 prenyl chain extension WWaN3
a§1dLﬂuwa§LNa§ﬂﬁd(Archer and Audley, 1987; Madhavan et al., 1989; Cornish and
Backhaus, 1990). MIFILATIZA allylic prenyl diphosphates AzdadandsLaw oy trans-
prenyl transferase T4 ldwulanlodasnaniagnilusiuzaseumanunsaauazdiuses C-
serum N lawaInIUuLenIN819I7e (Tangpakdee et al.,, 1997; Wititsuwannakul and
Wititsuwannakul, 2001)LLa:VL@TWU’hﬁﬁmﬁwmsé'dmﬁzﬁmaﬁ]:mmmgﬂﬂszéju"l,ﬁﬁ’aU
. . { a a o [P .
allylic diphosphates 11A2148193MN Cs-Cyp LA BInBINTEqUIAGUU 17U Cs < Cyg < Cys
A o A 13

< Cy Cy (Archer and Audley, 1987). Gddasnmsanmnlasaidumnaianis  C-NMR
wunguniisdaslalawiuiivhwihiidugaisudu (initiating species) lumidaliuniian
¢iag IPP WU cis addition Vl,ﬂﬁ“asle] autdu rubber polymer (cis-1,4-polyisoprene) i
trans-allylic diphosphate 372N farnesyl pyrophosphate (Tanaka et al., 1996). ﬂ’«afgﬂ'u
o L ® A | & A o o . o A | A
e liidunnnudreunmasaduundafiaing initiating  species dowiald  InInuga
MI&E4 initating species WIBNNIANNENIVBINEBLNETENT aeindls

ﬂm:;ﬁ%'sl"l@i”wuiwaaagnmﬁ”uﬂaa@ (%aiﬂlﬁawnagnmma)
(Witisuwannakul et al., 2003) LLastJsJLi_liwua\‘la‘%mﬂﬁu%aa(ﬂ(WititsuwannakuI et al,
2004, Appendix 4) ignanTawasonlanasnstuisniinenigaaiuinIad ultracentrifuge Af
drzantnwlunseanefwasonagunu 39 lAinaainnenumsanIiguaei

{ & = A £ a &
pruuaynasniinluedauu unsdnsunenniaeiIgneie g wiailuayna
A & Y = o A A @ v A o & A

prndudaudrswniusulisduanaunmatunaaafiinaidasiuiidanziong Nnga
sanlinIadsiuuusuiun SildlinsmBalidunwnae (@agdduane)las Southom
(1961) lavazianldiroumaluienidsznevlddisayniama (rubber) ayninanasd
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(utoid) U8z aRNA WY H (Frey  Wysling) inlugnwsssumaluvatiiens e
donlganuduaiotnosnsun (reticulum) LLmuaaU@gjhdM%W@@L%M (cytosol) T
619 UI9WAE9BILA38Y ultracentrifuge ﬁﬂﬁm{ﬂmaa@ﬁﬁwmﬁﬂmﬁmsqzyLﬁﬂmm
L§E 58 ILAS BTN UNILIHIIIURAINEND  wBNINEUSOUthom (196185 lagmiignulii

= 1 0 A & iAo v ad o a 6
LAIDUILIILALAA UL T ULARINYINR YN RIIWDRLNDTENY

suct sumBatsenuidulylduesmuzanlosasaymaddiigluriaims lay
Southorn , 1961

Wovnmsusninensae lagnsiiuisndisieies ultracentrifuge At 49,000g 1%
45 W7 mgmﬂ@mqﬁﬂs:namflum’%amm’num:gmmmfi'ml,l,zmaaﬂmﬂﬁu lag
au‘,mﬂmaamaﬂﬁuvlﬂag%”'uuquiﬂmu‘%nmlﬁ%umw:ﬁmgmmWﬁa‘%om'}:a@agﬁasl
Laniiay ﬁaulmy’maaagmﬂgﬂaﬂﬁLLa:LWs’Ea%'wzgnm%mvl,ﬂa%iu%nmﬁumam Faiums
Aunuislszdniniwaasaynaiunaen lunmsvhidaanedenalasamedide
[Wititsuwannakul et al., 2003, Wititsuwannakul et al, 2004 (Appendix4) ;
Rattanapittayaporn et al.2004 (Appendix5)] 39tdumsisButadmiiginues  Southomn
(1961)

miﬁﬂmadﬁmmflmiL?imﬁu%’;ﬁamﬁzﬁmﬂmﬁsmuf: Fadunsinmn
doitosaninarinly I@m:ﬁ’mwﬁme:ﬁmm@maowaama%maﬁaﬁ”n“[mmgmﬂ@m6]
POIIURNNLLTY WD dAnmmguaNidvIanna s sadaduandnuas

LAIDANETIILALN LAY LWiﬂzluaamLmuvl,&iﬁiagami?mmﬁau
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o a 6 1 a s { o
C.1) ﬂ')ﬂ')ﬁ"JLﬂ?’)&‘:ﬁ@ﬂ'J'Mlumﬂm’]dﬂa\?ﬂ%?ﬂ?lﬂﬂwaﬂLNﬂ?H?Jﬁﬁdlﬂ??&‘ﬁTﬂﬂl&l&l

wanlsiinavanniade 9lwaiazhesoun

gunsaluszisns
a) MAAIVULATA UM ATUARE
mm{wmaa@ﬁn‘%mmﬁumaﬁuf RRIMB00 lapsassusromousiiugl$lu
g Wiwuendsieias ultracentrifuge 7 49,0009 e 40 widl ‘ﬁ:ﬁma'«a:gmwﬂ
paniiln 3 Tu %y'uuuqmﬂu%y'umaamgn’mma gunaailusasnadla cytosol (C-serum)
LLa:%”'umaqmﬂumumaaauzmﬂﬁwaaﬂ (bottom fraction, BF) ugnia@uaad BF (U9
measazanatiwes [ 50 mM Tris-HCI (pH 7.4)]ﬁwauﬁm 0.9% NaCl (w/v) $1%3% 3 A%y
LaSUENEIUDDI BF NHIWNNIA982810UA2 (washed bottom particles, WBP) @gn13iu
wondt 45009 (e 30 widt AL lsmmueAuglwiugs
b) MIATLULNALLITUIMNARIATTURAEA
i WBP %%amgmﬂﬁuma@ﬁ'mumiﬁnLLﬁﬂﬂﬁﬂﬁLL@ﬂI@ﬂ"l:ﬂmaum
Twinaudsines 3 wiudanulagmsldieissniu wendnsesuuiusuoanlasnisiiu
LENTILTIWI g 4500g W1n 60 Wifl u§MIR19 3 A39 dasasazanasiwes [ 50 mM
Tris-HCI (pH 7.4)]7iWEaeae 0.9% NaCl (wiv)] WUSIRTaINNLIUTHIWNNTES ( washed
bottom membrane, WBM) (v 13 lunmususluiiugs
¢) MIATLULAZAIIOUNIAL
LENLENEIUBDIAUNNALNVWIALEN WIaLTLITH Zone 2 awfi Moir (1950)
a1y wasmsthuentinenesadasieias ultracentrifuge # 49,000g Lunan 40 Wi
g 3 a%s Momsazaatiines [ 50 mM Tris-HCI (pH 7.4)] Y3a1a3 5 i1 0
amgmﬂmaﬁmumsmd ( washed rubber particle, WRP) (v 15 lunnausfAusluinuds
d) MyBATERUP AT TIFIA TR
Assay mixture  wa3UA3pNEIFIATIERESUSENoUGIBRLUGIN IDP
allylic diphopshate initiator C-IDP, "H-FPP %38 'C-UPP wausuldsdinain WRP
wio WBM lapwawnatilu tuiWas (50 mM Tris-HCI, pH7.7) auneszdaiveinu e
31 WIaanT19 wiauene reagents Suﬂﬁﬁ%m (30 mM KF, 5 mM MgCl, Laz10 mM DTT)
uazdimsidu 20 mM EDTA  asluyjisomuau Tasazldnmsuafigomadl 30°c 1iu
nawn 2 lus udmgauFAznlasmsusiiuds dewinluaria radiolabeled rubber
e) NMYLATEZA radiolabeled rubber AldandFATinGadsamziing
¥msanaznat radiolabeled rubber (CH-rubber w3a '‘C-rubber) #'lda1n
UAFendnanziins lasnsiduenmuanandlily assay mixture udailuusnaznaud

12000g W% 45 wfl Taznaui be lavansluansazans hexane:toluene (1:1) waduwuen
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ndnfiazans lssnsifiaantSanasasuaranaznasn radiolabeled rubber u’%q‘n%( PREE
Flawnsalonmuas  naznaufilaluazanslu toluene USan@s 150 i ﬁm’%qﬂ%(
radiolabeled rubber FEMIANKNAN G280 T lARLTLEUUTINAT 750 pl $1wIn 3 A%y W
aznoudlalazanslu  toluene %amigagium@ scintillation  ugin I dluiedas
scintillation counter LNBALATIZHEWIIAWNLSUTIWENTI9 V89 radiolabeled  rubber 7ile
ol
f) Marhddaazienalag WRP @aan ' 'C-UPP Rubber fig31slag WBM
N 50 mM Tris-HCI buffer, pH 7.7 (37,650 cpm) N&31991n C-UPP lag

WBM 1 incubate U WRP lutit)iWas (50 mM Tris-HCI buffer, pH 7.7) U3a1@3 200 LU
fisznaudis 40 mM DOC, 5 mM MgCl, , 10 mM DTT a8z 1 mM IPP mmiuuﬂgnm’m
37 C 4 4 °Ii’JIlI\‘1 %q@ﬂgmmi@mmmum LRSYINNILEN C-rubber @GT\EJ&&BU@I‘Y]
Aa Ut 9Gu
g) MIIATIZA molecular weight distribution (MWD) V84 14C-rubber

vhansazanla tetrahydrofuran (THF) 713 “C-rubber u’%qw%‘azmﬂagvlﬂ
YINNNTATILRA83D gel permeation chromatography (GPC) lowldFsuasnasuil TSK
gel (Tosho)Adialiloarn 4 aaduif fien exclusion limit §931.01 x 10°, 1.72 x 10°, 1.13 x

10* waz 1.30 x 10°) N3¥ GPC IFgannd 35°C waz THF (Hueare Ndamslnag 0.5

ua/wf vimriadiganauuss (A210 nm) uaz USunma3adues polyisoprene i fraction
d199fignozaanaingufl wiauninidn molecular  mass  lasiIuufinuiy

polystyrene MW markers.

NAN1INARBIUA TN TOING

mnwalugﬂﬁ C1 azmiwindald “c-UPP 1w allylic diphosphate initiator LuatL5w
IﬂsaumaamgmﬂgﬂaﬂﬁuauWﬁa’%a wia aymaniunaea (WBM) uszdniawlunis
guanzipaldnnniegmasswadnis 5 i lasdssEninmwlunsdaneiong
w89 WBM fildannmsld "“c-uPP Wlu allylic diphosphate initiator azgaﬂdwﬁvlﬁa'mmﬂ"ﬁ
“CIPP waz H-FPP Uszanoh 6 uaz 2.5 hanudieu (gﬂﬁ" C.2) I@ﬂﬁﬂ%ﬁfﬂimLaqamao
n9fig1997n “C-UPP Tay WBM fidiamziilaann GPC adluzng 1-4x 10° w8zl MWD
\Jw Uy skewed unimodal (3ﬂ°7i C.3-4) I@m{mﬁfﬂimaqamaawaﬁL;Jﬁﬂ']ﬁdﬂﬁﬂ%
Rududszanm 3 winvdarndwids 9 x 10° 1avinly incubate U WRP Afimsién 60
uM 1PP Tagil MWD uuy unimodal (311 C.5)

wamaaﬂ’ls?ﬁﬂmﬁy’mﬁﬂimaqaﬂ’m fanalaswuuswanloiffeadasny
ATTLIUMITIFILATIERVBILNIBITUTIR ﬁﬂﬁléfmm%ﬁumulmiﬁaﬁuauuﬁaé’mﬁmu

v A 6
VIWNINYIFIRAT (Southorn, 1961) ﬂ‘.IJﬂL‘.Uﬂ 'J']INLE\mﬂﬂ"IGWW ﬂﬂﬁi’]x‘]“ll%luﬁ']{]LlelﬂJ

q
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WIkiTaNauMALd aumagnasd uaz auna wWsIads hdeiu lasdautuaan
o o . a ) < o a
MIFNIEA early elongation Azl3uNNBYMARUKADATIIzNOUGIOUNMANTIFRIULAZ

° [ [y a { 5 &
aumaanasd imaahildwedimasunafifvwaidn (1 - 4 x 107 ) wazll MWD 1w wuu
skewed unimodal WRYIMNUUNITETINIZAU late elongation lﬁﬂﬁwaamai{mdﬁﬁmmmlmyj
£ 5 a £ 4 I3 o @ < X o &
(9 x 107 ) aufieduflaypmasnuwiadin - ey nilazandoeuls rubber

transferase THA¢3 G]ﬁl,m:agjﬁ'uLummumaaa%mﬂﬁdﬂdn

70
%'*C-UPP incorp

~ 60 4 O control | E1 sample T
= A 056 3.32 e
x s504|/B| 062 17.00
£
Q
O 40
o
| %
S 30-
£
& 20 -
=
f 10-

P A o s a e o a '

3N C1 Fradaanedeelas WRP (A) uaz WBM (B) Tadianauiildifiuuiria
INARNUAIUszN e 20 mg uazdl 'C-UPP (354,000 cpm) tilu allylic initiator laglu
Ujisenmuquazld 20 mM EDTA  szeufianssuuaaslugdues % “cupp han

incorporate 1 I lulutanamsftldainnisana toluene/hexane (1:1, viv).
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16
O Control

14 4 B Butanol
a E Toluene/Hexane
=
=] 12 A B
o e,
=
L 10 -
>
© 8 - 5
2
] 4 Y
2 6 I
© i
o s
&) 4 2

B T C

(*c-IPP) (*H-FPP) (*c-uPP)

Eﬂ‘ﬁ' C. 2 anBwaaq allylic isoprene vildaTiguanzienslas WBM (B) UjAsen
30197 200 pl Ysznauad WBM ( Usunasiminuis 20 mg), 60 uM IPP , radiolabeled
allylic initiators [12.5 uM "H-FPP .7 ci/mol(B) or 100,900 cpm ' C-UPP | dwiuifizen
AWl allylic initiator ueifl 15 uM "*C-IPP (15 cifmol) laglu UfATenauquazls 20 mm
EDTA szdufianssauaaslugiues % “c-upp ﬁgﬂ incorporate LiTﬁ"LﬂluIsJLaqamaﬁ"l@T

AINNIRNA toluene/hexane (1:1, viv).
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800 -
= ~1x10
S ] v B
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3 A M @
& 600 - S
= 1 [ in
Q- -
_9_ _|
Q W —
|
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£ 1 il
o
2 [
(&)
= \SAR 52 /./..: Aimrer i miris

3 4 5 6

Log (molecular weight)

gﬂﬁ C3 mﬁmiﬁ:ﬁﬁmﬁﬂmaqamaamdﬁa%ﬁﬂ@ﬂmumad WBM Nanasnaualg
acetone T4 0-20%lasdl UPP 1w allylic initiator 828 GPCYinuen radiolabeled rubber
88n3n origin spot WaIM T luendls @ae TLC udih ldiwseials GPe lasld

>

gannd 35°C uaz THF udizz NdaTmsiva 0.5 wa/mfl vimviadl USunmiss
(A) uazFMIgAnAuLEs 1 A210 nm w89 polyisoprene luagluudaz fraction igna:
2anuINn U7l WiaNNIMAN molecular mass  laglUSuUAiBUAL  polystyrene MW

markers.
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= 500 -
_Q 3-4x1v0
& 4001
= A
<y
5 300+
i i
o L/
— 7]
S 2001
£ .
& 100+
=
o
< 0- ut

3 4 5 6
Log (molecular weight)

gﬂﬁ' C.4 mﬁmezﬁm{mﬁfﬂiuLaqamaama‘ﬁ'a%’]ﬂ@EJ wBM lagd UPP 1Ju allylic
initiator §28 GPC ¥iwan radiolabeled rubber 880N origin spot Wadn13¥in lusnaae
dae TLC uimhlfienzidne GPC lauldamnnll 35°C waz THF Liludane fsasms
Ina 0.5 wa/fi iimyiad UTmSIE (A) uazdnIganiuuas 7 A210 nm 284
polyisoprene lua%ﬂuu@im fraction ﬁgﬂ‘ﬁzaaﬂmnﬂ JUIN w3ouTevnen molecular mass

lagSeufisuny polystyrene MW markers.
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300

200 Ay T {

“C-labeled short-chain rubber
incorp (cpm / fraction)

0. T L
3 4 5 6

Log (molecular weight)

A a (:/ L a 6 o A a A o a 6 A

U 5 myllensdiihwinluanazaswefiwefosasiiiuiiainedwe s
ai19lan WBM (3071 C.3) lulincubate il WRP 7ifin13iéia 60 pM IPP lasti radiolabeled
rubber fiugn’leian origin spot #waan3vh TLC lesedidne GPC lanldamngll 35°C
wae THF 1Juadze 19amIne 0.5 a/wfl  FmsiaandSunased (A) wazenns
A A i \ ' i A A
QanauugI(B) 1A210 nm w83 polyisoprene luagluusaz fraction ignazaanuInn guIi

WIaNNIAN molecular mass lagdTouLisuny polystyrene MW markers.



53

C.2) M3 Anv1AmaNLAYaIaRN1A LV\IS'?aé"aﬁag'Yum%'aﬂ'ws'"mm
C2.1) n’;sf@am’f@mulﬁ&f 1-deoxy-D-xylulose-5-phosphate reductoisomerase (DXR)
m&m@m&mmﬂﬁaaﬁ'd f:LmﬂGhdﬁ]’mmgmﬂgﬂaﬂ@T LLaxm!,mﬂmﬂu
LA3DTHIURA  (reticulum) maﬁLﬂum‘l‘,mﬂﬁﬁmmmuﬁaﬁu 2 %y'u AREY G]ﬁ'umgmﬂ
plastid 37N chromoplast L&s leucoplast Tﬂdﬁ“ﬁgﬂﬂﬂﬁ;’ﬂﬂ IDMIRILATEA isoprene
luauna plastid aziduuuy MEP pathway F9zuan@99 N3 e (MVA pathway) 73 HMG-
CoA reductase il rate-limiting enzyme waziiadwl cytosol (3‘].]“71' C.6) u¢in MEP
pathwayfﬂzmﬁﬂ glyceraldehyde 3-phosphate Wae pyruvate %ovlﬁmnmiamm glucose lag
eh pentose phosphate Lﬂumié‘?\‘iﬁmmzﬁ 1-Deoxy-D-xylulose reductase (DXR) 1w rate-

limiting enzyme (Eﬂﬁl C.7)

CO5 MVA, Acetate Glucose
; | Glucose
! e : GAP, Pyruvate
Pk I ;
I ¥ i
¥ Acetyl 'CDA“,_ +—GAF‘, Pyruvate
GAP, Pyruvate J. e .
i HMG-CoA Acetyl-Cod
1-Deoxy-D-xylulose
¢ MVA 1-Deoxy-D-xylulose
IPP IPP IPP

Y & '

™ ono-, Diterpenes [SEEQU iterpenes " Ubi quinune'
Carotenes Sterols

Plastids Cytoplasm Mitochondria

gﬂﬁ C.6 NMIFATA isoprene T 2aSUNULLA (plastid L8z mitochondria) wae L

Tawangdu
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1-Deoxy-D-xylulose  2.C-methyl-D-erythritol

5-phosphate 4-phosphate
rspC :OH ispD
opr T =
)‘n’ KK“OP i > Y'\'O/\ T & L (vgbP)
Pyruvate GAP DXP MEP
0.0
O+ N__NH \'P‘o_ 0. N.__NH
Moo 9 Y sk o fod O
0-pP-0—P-0 0, __N_= —_— 0-P-0—P-0 O, N =
OHOH O O \U {ychB) OHOH 0 O /
- 7 WO oM HO  “OH

IspF N 10"’:0 BLLEE ’)\/\
—_— : —
(vgbB) m d 07 “(gepE) \;1{15) ” idi

“=~~orP DMAPP

Eﬂ‘ﬁl C.7 The non-mevalonate pathway or 2-C-methyl-D-erythritol 4-phosphate/1-
deoxy-D-xylulose 5-phosphate pathway (MEP/DOXP pathway) of isoprenoid

biosynthesis

AInK inaumMayIafs sannashs IPP ldann glucose Aanalianudulylddndunna

mmsnLﬂﬁﬂummaﬁﬁag’lmﬂ%am g5 b L wenslasas

6 AaA
ainsnkuasIsnTs
a) msm‘%uwmgmmﬂﬁa’%a
ihssaaanuuendisiaIoamywniss 1 1700g gannd 10°C Wi
30 w11 1w swing-out bucket rotor Lﬁaa@mﬂmﬂs:me:%d'mmgmﬂ@m 92893181910
PN NIAIL ﬁ’m'ﬁﬁﬁﬂdmﬂ%ouwﬁad’mlmyjLﬂuamgmﬂmaaan"l,ﬂ WA FIUAIIA
fmdalUduuanf 7000g gaunni 4°C win 15 w1l lawld fixed angle rotor 118193290
& & & . o & a A a a A )
upnaanidu 3 TU  TULIITOYUUFA I@s’Lmumw:umgmﬂLWiamqamaaaauau
IETe PR LHRH MMINUTINOUNMALTIURDIAINET? udth lUduuandleinIad
ultracentrifuge i 59,000g amAnNi 4°C W 20 wfl mmimmwnauaumﬂLWnaso 3
A GERIIN oE
a 6 A [ e 14 A o 14 a
b) MIUANLANIANUH  C-prenyl N831991n  C-glucose Imam&mmﬂn
GOy
haymanisssnaionld i lduanlass sonication usd lUana

L1EWERLAIMTT UL NG BWTILAILY 10,000g N 4°C Wt 10 w1H siawladSunas 100
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W BafiFannlusiu 280 g Tlalu reaction mixture 15an@s 500 W Fatlsznaudas 50
mM Tris-HCI, pH 7.8, 10 mM MgCl,, 10 mM DTT, 30 mM KF, 0.15 NADPH, 74 uM
mevinolin (lunsd@ifild ) uaz 1 mM [“Clglucose (5 Cimol) YnmaLadFATmd 37 oC
D 6 72189 WainmIusnNaan ™ prenyl diphosphate @28 1-butanol W&IiNNT
snunynasiladioaanlaslfionlss potato acid phosphatase afianAaATH prenols f
a8y pentane wdi1U3AI1eR@785F TLC UnLHB reverse LKC-18 plate wazlt
acetone/water (19:1, viv) \uaiwe vimadIsuinauamwiany prenols mmgmﬁmmm
vaainlalasandsloszine lolafundonnuienzvivndSanos  radioactive lundanuad
prenols ﬁﬁmﬂ%ad Bioimage analyzer

b) mﬂﬂauﬁ;\‘i cDNA 1831-deoxy-D-xylulose reductase (DXR)

¥lagld PCR product iflanusmzdsldaanuuvainansauiuying

2410w |13 solanesyl diphosphate synthase Tu nudays nlfidudrdanuluniasia
mﬁué’aﬂﬁmmﬂﬁmm‘m%aLﬁmaﬁL@]’%‘U&Jmm{ﬂmamﬁ nniususmvasdusanandld
aninaneanuuy primer LﬁaH‘Lumsm%udaumsﬁugm‘mﬁgmm‘maal,auvlsﬁﬁ 79
Noazdoale (Yoonrum et al, 2008, Appendix 6)

g) MINATNLHNTUEAIB8N MRNA 289 DXR

msanzilagld RT-PCR Tasms amplify total RNA (1n3%) fiuon'le

nniflaiadns 9@e primer floenuuusumizi DXR

f) mim@mmm‘fiagmaa DXR AeluLnas

msm@‘mmm“ﬁagmaa DXR meluaas vilasandeinaiianis Gateway
cloning systemﬁ\‘li’ma:lﬁz}@lu Yoonrum et al, 2008 (Appendix 6)

NAN1INAREIUA I TBING

a1nm33n [ C] glucose 't incubate ﬁuawmmﬂﬁa’éa Tugnwdifien s HMG-
CoA reductase (mevinolin) wudﬁmgmﬂLWﬁaﬁammsna%”’mmi ['“c] prenyl lemane
TH@57uN9 FDP Wwaz GGDP a1n ['Cl glucose  udtSunmfildazifiuindnnindilelu
amwilaidnsladasugs mevilonin (gﬂ‘ﬁ' C8) uaziiesandmineanwin FOP 1w
allylic diphosphate ﬁgﬂ‘l"ﬁlﬂu initiation species TwM3B3UNTTLIUNIITIFIATIER BN
é’aﬁ?uml,mﬂLWﬁaﬁlamwzﬁmﬁwﬁa{N initiating  primer  [WNUWaANaSININ MG ue
diosnndlignenule G]VL@Tﬁwmsﬁuﬂ‘wjﬁmgmﬂLwﬁaﬁalﬂumgﬂ’mﬂmnﬂ plastid
3399 aununmdsuialavinnslaananlod 1-deoxy-D-xylulose reductase (DXR) &9tiln
rate-limiting enzyme lunIsaazh isoprene lag3d MEP lu plastid NMTLE cDNA

library Nia3oylaaninens ivaidunstiugn
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S.F. —

CIS * B

Coo — ‘ o

3‘ﬂﬁ C.8 TLC autoradiogram a3 [14C]prenyl (%ﬁ'dmiﬂ'azlﬁ’ssl acid phosphate) f
¢ nn3 incubate [ C] glucose nuaymaaumaiiads Tuanwilad (lane 1) uazdl
mevinolin (lane2) Nauagjéfw (S.F. = solvent front; Ori = origin) (Yoonrum et al, 2008,

Appendix 6)

nam3laands DXR 9ne19w1s (HbDXR) lawld cDNA library fitesoaldaininens
wudn B HODXR  Usznavludremniis putative ORF (open reading frame) 78 % m3
Sesseuiuanduaiiny DXR Tuiwdngfa L. esculentum (86%), A. thaliana (82%), S.
rebaudiana (82%), and O. sativa (80%) (3ufi C.9 ) laglusAufifianziain HHDXR vz
rznavlddronsaesllu 417 @1 warA@indl molecular mass AU 50.97 kDa
WONINNTHIINLINTZAUNS expression B898% HbDXR ﬁmnﬁq@lulmﬁmﬁamuﬁm
MnTonanuazddusouasfuning  Tszautunansluinens uazunylifiseluluens
15 (gﬂ‘?‘i C.10) 3t HoDXR Alaaswldiniuriefifiinuinnzdavionens ainms
@379904u HbDXR @21 ChloroP algorithm wud1 HbDXR finimezdilu 80 @aeu N-
terminal vz dugrudivhmiailu transit peptide o DXR 111w plastid 3
N0 ERIUNNNANINARBILlANT fuse 81 HDDXR @28 GFP fluorescent @39USIITH
C-terminal  ud i lldlwimad Arabidopsis  Uminginaansawufu HHDXR luuSiamd
\I% chromoplastid (chloroplast) (gﬂﬁ' C.11) S350 m&mﬂLWﬁa'%'ﬁaLﬂumgmﬂwmaa@ﬁ
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thaliana
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coli
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thaliana
esculentum
sativa
rebaudiana
brasiliensis
leocpeliensis
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it ol 5

thaliana
esculentum
sativa
rebaudiana
brasiliensis
lecpeliensis
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olb v it o o

thaliana
esculentum
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brasiliensis
lecpeoliensis
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ol oo o

thaliana
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sativa
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lecpoliensis
coli

Mamwote

thaliana
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sativa
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brasiliensis
lecpocliensis
coli

mumnony
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1 dl v i v ] [l =1 dl v
wazWAzNgMaInuNsaTeninedaylalawin - Aldlunisasis

S @ . ° o o &
way GGDP @slaiu primer mmumsm’mimaqama Tutuaan

4
WTSRF---NPIPQWLSGGF SLRRRNQGRGEFGKGV
MHSKSSYNLSHLFTGGLSIRRKECSGAEAKRVY,
WSNRGG-AFNQLVDLPFQTRDRRAVSL-~-RRTC =
WTCKSQ--THLLMLOGGFCFKRKDVKLAG-KGI -
BSTKS---SHLTRHLPGGF SLKRKDFGARFGKEVY, =

-VEEAPRQS -[lisle

TGSIGTQTLDIVAENPDKFR
STGSIGTQTLDIVAENFDKFRVV

CALKHENW) KITVDSATLEN

ITVDSATLEN

JGFPITVDShTLEHK

-REVHA
-SEALV
-SEVEV
TAVALV
RO I SLOPTSEL-SEVLA
Q00! PElorveasyoBLESVY
AATN- SVLEBMDMREPOCV DDVLSVMARREVARKEVMRLAS

IRRHREEI{ENI QCAAQLS!
CLE@SRY AVMDDEASAK:

IERH‘IF~yBl ‘
IEHH"LEJ EYDRIEIVIHP
IERH&LFadHaEHIEI”IH
IEAHYLFGMNY DL

477
475
473
473
471
402
398

SlcdS THADFRPACVYV
$3JeSLPQPIQENLEYADLEQ

NIEIVIHP:

IVIHP

?LS

1.8

ﬂANVk

BENEKE"E

gﬂﬁ' C.9 Multiple sequence alignment of the deduced amino acid of HbDXR and

DXRs from four other plants including two of those from bacteria. The residues boxed in

black indicated the positional identity for at least four of six compared sequences. Dashed

indicate gaps introduced in order to optimize the alignment. Asterisks indicate the

NADPH-binding motif. The putative cleavage site is indicated with an arrowhead. The

cDNA accession number are A. thaliana; AF148852, L. esculentum; AF331705_1,

O.

sativa; AF367205, S. rebaudiana; AJ429233, H. brasiliensis; DQ437520, S. leopoliensis;

AJ250721 and E. coli; AB013300. (Yoonrum et al, 2008, Appendix 6)

167
165
163
162
161
88

88

246
244
242
241
240
175
175

332
330
3z2s
327
326
263
263

420
418
416
415
414
348
348
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Inflorescence Seedling stem Leaf Latex

Eﬂﬁl C.10 Analysis of mMRNA expression patterns by RT-PCR. A: mRNA
expression of HbDXR (28 cycles); B: 18S rRNA expression as an internal control.

(Yoonrum et al, 2008, Appendix 6)

BA510IF BAS585IF

HbDXR
-GFP

Eﬂ‘ﬁl C.11 Subcellular localization of HbDXR in Arabidopsis T87 cells. Cells
expressing HbDXR, fused with GFP at C-terminus of GFP and GFP, were observed by
laser confocal microscopy. The panels indicated as BA510IF, BA585IF, and Merge show
fluorescence images of GFP, the autofluorescence of chlorophylls, and the merged image

of green and red fluorescence, respectively. (Yoonrum et al, 2008, Appendix 6)



59

a 4 .

C.2.2 m3laawitsian losi solanesyl diphosphate synthase
A A a & a A A ' Aa &
Mo AN Lﬂumgmﬂmmwag‘lumsamm’mmwmwmmu 2 Th
R I Aaa A o A A o A4 o [ o . \
vavin uaziluanynmaniimwissendudainazlininfine19a9nun1Iasng carotenoids U
tatudoyaneanuiansisasaumaidalitasann A8 la¥iNMIINTIATILHM

o . . . . ) . & v { U

§1391WIN  plastidial isoprenoid D% plastoquinone TIONTININ IPP #laxnan MEP
pathway vadaymanaada  wiaansimilaaufsenloiniieades nofudadums

La‘%wﬁagaﬂmauﬁ'@ﬁwLW']:@Tmmstluwmaam aam&mm%lﬁ s396ial1

gUnvalusz3oms
a) msm’%wmganﬁa’%a
ﬁwfwmaa@mﬁmwnﬁama%magum%m #i 1700g gunni 10°C wIw 30
w#i 1 swing-out bucket rotor Lﬁaa@ﬂ’lwummmﬂs:wjnmgﬂ’lﬂ@m quaginenalu
mmzﬁgﬂmﬁlm ﬁwm‘sﬁﬁﬂmuﬂéauuéaahulmy'Lﬂuamgmﬂmaaaﬂvl,ﬂ wdthaIuaIE
fimaolutuueni 7000g gunnil 4°C win 15 w1l lawld fixed angle rotor ‘L{ﬁmoﬁ]zgﬂ
wonoendu 3 T4 %umwzagjuuq@ I@ﬂlﬁ%umaﬁ]:ﬁa%mﬂLWﬁa%:dﬁmﬁaaauﬁu
WUIUADLE MITIUTINEUNAUYILABLAINGT? wdrih lTuusndrsieias
ultracentrifuge 71 59,000g gunNil 4°C WK 20 wifl ﬁ'mﬁia”’mmﬂaumgmmﬂﬁa‘%'o 3
asicoiines
b) n13uLan plastidal isoprenoid
¥N13&Na prenyl lipid aanmnmnauagmmﬂﬁa‘%a 1asmy reflux e
f13azang  chloroform/methanol  (2:1, viv)  ¥hansana blszmelduiualazanadie
chloroform/methanol (1:1) ¥ ldusndls  TLC (Kieselgel 60 F254) lasldansazans
hexane/diethyl ether/acetic (80:20:1, viviv) Wuaasz s ldusin TLC lusaslduas Uv
WELENLEIEIUVEY prenylquinone (R; 0.27-0.59) luanase chloroform/methanol (1:1) ¥in
T uaahldazanslu solvent A (methanol/propa-02-ol; 4:1,v/v) UW&I¥NANSHEN H1%
AANI reverse-phase C18 Symmetry 5 m (3.9 mmx150 mm) AfimsUsuamweians
W& solvent A NU solvent B (mrthanol/propan-2-ol;1:1,v/v) ludSuesvinnu mudanns
s 1 wa/uf Tagdadie3os HPLC uavinnsseais linear gradient 370 50-100% va9
solvent B LT%1381 10 W17 WAIAINGIE solvent B 80 10 W1l LATUURIIAZAILNINTIIN
ubiquinone 10 1w solvent ialFlumsi3aufioy uwasvinnsiuguas platoquinone 7
Ww3suaatlalasiT Hirooka et al.(2003)
C) ﬂ’]ﬂﬂauﬁa cDNA 284 solanesyl diphosphate synthase
vnlasld PCR product Adanusuwzdsldaanuuuanangeuyng
v8410u T3] solanesyl diphosphate synthase lu nudays anlfidudramulunemis
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mﬁué’aﬂénmnﬁaaag@%aLﬁmaﬁm’%'ﬂumm{wmdmﬁ nniusumueadudansle
aniuN@anuuY  primer Lﬁal%'tumsm%umumiﬁugnﬁuﬁmaJmJaaLau"lsnﬁ a4
Neoazdualu (Phatthiya et al, 2007)

d) N3Le38N Hevea solanesyl diphosphate synthase (HbSDS)

Flasmyshuuafiisy E. coli BL21 (DE3)pET32a/HbSDS &slalaauin

SDS #iun91n waafia pGEM T-easy/HbSDS  angniinlilisein SPS uaasaan udavh
N3N SDS 9NN& pellet fraction U4 cell homogenate %é’amiﬂmmﬂ

e) MINATLANINTINVEIHDSDS

1 Aaaa . . A [ 6 a
funaNvadUfA3e0 (reaction mixture) NlTlumsssanzdensludsunas

Va9FTTIANA 0.1 ml §§ 50 mM Tris/HCI buffer, (pH 7.5) , 5 mM MgCl,, 20 mM P-
mercaptoethanol , 50 uM farnesyl diphosphate, 50 uM [1-14C] IPP (2.15 GBq.mmoI_1),
0.5% Triton X-100 W8z 200 ug 24 crude enzyme ﬁ’m’rsﬂuﬁqugﬁ 30 °C w1 1w
1 2l
f) MTIATIZA product AledannAansTNUeIHLSDS
¥MN1TRN@ product prenyl diphosphate AladlenainsUuals butanol ua2
Ifiewlesd potato acid phosphatase HazwiwasiWaaan niwihldusnunuEs TLC
299 reverse-phase LKC-18 lagldaivinazans acetone/water (19:1,v/v) wanii lU3iazi
@Twm'%'aa Bio-image analyzer
g) MINATNLHNITUEAIBEN MRNA 289 HbSDS
Fmieeilagld RT-PCR Taums amplify total RNA (1n5%) fiuon'le

nnLhaldad1y 9628 primer NoanLUUSLWIZNU HbSDS

NAN1INARBIUAs I TOING

NRIININIUIRTT plastidal isoprenoid ‘ﬁlaﬁ’@%’mai&ﬂ’lﬂLWﬁﬁ%deﬂﬁ’]U%qﬂ%ﬁﬂU%%
TLC WAz JtAT¥eny HPLC (31/771" .12) lagwSouifinuny plastidal isoprenoid (PQ-9
uAz UQ-10) fiariaa1n chioroplast waz mitochondria vasly  Umngindumsaiaan
Nsduaiia PQ-9

nam3laands SDS 9N lawld cDNA library Ma3suldarningns wu
fu HbSDS Usznavludrewils ORF (open reading frame) 7 encode n3nazdlu 418 7
wialUsduauna 46 kD (3‘7_/77' C.13) lasmiugasaanvaslisdudinarilu E. Coli azaglu
E‘IJ?JEN recombinant protein Y41 60 kD (31/171' C.14) I@Uagiummamxﬂau ﬁy/df:LWﬁz
Tdsduasnanadsznavldronsaazfiluafia hydrophobic 9 48% luwmeiininasziilu
w9@ hydrophilic 189 28%  uas AnInazlluaanunfeny SDP synthase 1 2849 A. thaliana
70%, ODP synthase 284 E. Coli 46% , GDP synthase W84 Citrus siensis 41%, GGDP (Eﬂ
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1 C.15) WazaN sequence analysis V89 HbSDS lag Predotar program wuinusznauld
fuswpey plastid targeting sequence WaNINNEHIITINNTOAUTUINHAASUHR Lerann
Aanssuvasiawlosd HbsSDS lussafiaildain IPTG-induced E.Coli 418w SDS ilaau
l@aansnasne C,s prenyl moiety (gﬂﬁl c.16) lasanlminsnanianuiumizas allylic
primers  AUAGUGIH  GGDP>FDP>GDP  wananiuIsmanIanunsuaniaanyed
HbSDS mRNAs Vlﬁgdq@‘l,uﬁﬂma S’fjag\miﬂﬂuLLa:muéwﬁumaaﬁudau e bwuns
waaseanluitatfiasn (31/771" C.17) ¢atin PQ-9 lua%mﬂW\Iﬁa‘%amazﬁmﬁwﬁﬁuﬂﬁﬂ
wha luFASeneaiflosvasnizuauns desaturation Aisnfudwiumasine carotenoid
w3 anaviwinfiluans antioxidant adeaEIRUWEARaY ubiquinone 1w mitochondria
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E'}J'ﬁl C.12 HPLC chromatogram of Hevea prenylquinones. (A) Chloroplast
plastoquinone-9 extracted from leaves (B) Frey-Wyssling particle plastoquinone-9
extracted from latex (C) Mitochondrial ubiquinone-10 extracted from leaves. (Phatthiya et

al, 2007. Appendix 7)
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1 AATCACTGGCCTCAAACTCAAACTGATAAGAAACTCCAAGACAAGACACGETCCTATGTGGGCTTATTGGATCCACGCAGTGGAGAACTCCCACTTCTGT
101 CGTCTGTGAAAAGAGAAACTTCTGAACTTGGARACCCATTCGACT TCTTTTATTCTT TTT GATTCT TTCAAGTTT TCCATCAGAACCCTGTTTTGTTTTC
201 TTCTTITCACTCTATTTTCTTGCTGTTTGTTTGGCTTATGGCAAT CTGAACGAGATT TGCTATCTGEETTTTGAT TTGAAGTCAAATTTCTTTGCTTTCT

301 GTTTCTTGTTGAGAAATGATGT CAATGACATGCTACAGTCTTGAT TTTGGAAGGACT GTGTTTGATTTGGCEGCT TGTGGETECTCCTCCAATGCTTCAA
M M 8 M T C Y 8 LDVF GRTJVVPFDILAACGT CS S8 8 N A s I 29

401 TAGATAGGTGTTCAGTGAGGAATTATGCAAGGTCGGT TTATAGGACTTGTAATAGAGACT ATGCTGCTAGAAGAT CGCCCTATTGOCGH GTGC
D RCS VRN VY AR SVYV Y RTOCNUZERDTY AA ARUERSUPUYCRUZERUDSA 62

501 TTGGTGTCEAGTTTCTTCEACCARGGCCCCT CTTTACTTAAC TAGTCAAGATCCTGCTGTAAATTT GAAGGAGT CAAGAGGCOCAATTTCA
W CRVY 8 8 T XK AU PETULULUNGUVYS QD PAYVY NILIKYES SR ROGTZPTIS a5

601 TTGATAAATGTGTTTGAAGCGGTTGCTGGTGATCTCCAGACT CTCAACCAAAACCTCCGGTCGATTETTGETGCAGAAANCCCAGTTTTAATGTCTGCAG
L I WV FEAV AGDTULAG QTTUL¥NOGQEDNILRSTIUVGATENTPVILMSAAIL2Z

701 CTEATCAGATATTTGGTGCTGGTGGGAAMAGGATGCGACCAGCTT TGGTATTCCTAGTGT CARGAGCCACAGCAGARATAGTA TAAAMGARCTCAC
D Q I F G A GG K RMZERUPALTYUFPFILUVSRATA AETIUVAGTLIZ KETLT 162

801 TACGAAACATCGACGTTTAGCAGAGATCATTGAGATGATCCATACTGCAAGCTTAAT TCATGATGATGTACTAGATGAAAGTAACATGCGARGAGGARAA
T X H R RLAZETITIEMSMTIHETA ASILIHEHDDTVILDTESNMEHRGTEK 195

901 CAAACGGTTCATCAACTGTATGGCACGAGGETGGCAGTACTGGCT GGGEATT TCATGTTTGCTCAGT CCTCATGGTACCTAGCARATCTTGAARACATTG
Q@ TV HQULYGTU RVYVAVVLAGTDT FMTFAGQS S5 WUYLAMNTLTEWNTIE 229

1001 AAGTCATTAAGCTTATCAGCCAGGTTATTAAAGATTT TGCAAGTGGTGARATAARGCAAGCATCTAGTTTGT TTGACTGCGATGTTGAACTCGAGGAGTA
v I KL I 8 QV I XKDTFASGETIU KO QASSILVPDOCDJVYVYZETLZETETY 262

1101 CTTGATCAAGAGCTATTACAAAACTGCCTCTTTAATTGCTGCAAGTACCARAGGAGCTGCTATTTT TAGTGGGETGEGACAGCAGTGT TGCTGAACARATG
L I K S8 ¥ ¥ KT A S L I A A STU XSG AATITFS GV DS S YV AZEUGQHM 295

1201 TATGAATATGGTAAGAATCTTGGTCTGTCCTTCCARGTTGTTGACGACGTACTGGAT TTTACGCAGTCAGCAGAGCAGCT GEEGAAGCCAGCTGGCAGTG
Y E Y 6 K N LGLSF QVVDDUVYLDFTGQSATEU QLTGIE KT PA AGS D 329

1301 ACTTGGCAAAAGGGAACCT TACCGCCCCTGTAATATT TGCTCTGGAGAAAGAAC CAAAACTGAGAGAAATCATTGAGTCTGAATTCTGTGAGACTGGTTC
L A KG NLTAZPVTIPALTEIZ KEZPZEXKTILRETITIESTETFTCETSGS 362

1401 TCTGGATGAAGCTGTTGAGTTGETTAAGCAGTCTGEGGETAT TGARAGAGCACAAGAAT TAGCGARGGAGAANGCTEGATCT TGCAATACAGAATCTTAAT
L DEAVYVETLTVYUE XSG QT CGS GTIZ ERA AOQETLA AZIKTEI KA ATDULA ATIUGQQMHNTLHN 395

1501 TGTCTTCCTCGGGGTETATTTCAATCACATCTCARAGARATGGTGTTGTACAAT CTCGAACGGATTGAT TAGTTAGATACTGCT TGATAGGAAACAAATA
C L PRGVYV F Q 8 HLKZEMTYTZLTYNZLTEHZRTITHD 418

1601 TAGGTAAGCTTTACAGGGGTATAAACAGAATAAGCTGGATGAGGATCCTTTATGTAT CAGTGCAGCAATTGT TTTTCTGCAATTGTT TCACCTGAAGTTG
1701 GCCCAAACAGAAATAACTCCGCAAATTTTCTGGTATACAGAT TTTTGTGGCCAT CAATAATGTGAAGCT TCT TTATGTATTTTTGCT GAT TTTCAAARAR

1801 AAAAAAARARMAR

g‘ﬂﬁ C.13 Nucleotide and deduced amino acid sequences of HbSDS. Number of
nucleotide sequence and amino acid sequence are indicated on the left and right,

respectively. (Phatthiya et al, 2007. Appendix 7)
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deduced amino acid sequences of HbSDS are compared with those of solanesyl
diphosphate synthases from A. thaliana (SPS1 GenBank accession no. BAD88533) and
SPS2 GenBank accession no. BAD88534) and Rhodobacter capsulatus (GenBank
accession no. BAA22867). The filed boxes indicate the positional identity of the

sequences. The seven highly conserved regions are underlined. (Phatthiya et al, 2007.
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Eﬂﬁ' C.14 Comparison of the deduced amino acid sequences of HbSDS. The
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g‘ﬂﬁ C.15 SDS-PAGE gel of purified HbSDS. Lane SC and S, soluble protein from
non-induced and induced E. coli cells, respectively; lane PC and P, insoluble proteins
from non-induced and induced E. coli cells, respectively; lane Pu, purified HbSDS; lane M,

molecular-mass markers. (Phatthiya et al, 2007. Appendix 7)
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Fig.C.16 TLC autoradiogram of the prenyl alcohols obtained by enzymatic
hydrolysis of the products formed by the reaction with cell-free homogenate of IPTG
induced E. coli harboring pET-HbSDS (lane 1), non-induced E. coli harboring pET-HbSDS
(lane 2), and E. coli harboring pET-32 (lane 3). (Phatthiya et al, 2007. Appendix 7)
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Fig.C.17 Analysis of mRNA expression patterns by RT-PCR. (A) Control (18S
rRNA); (B) mRNA expression of HbSDS (35 cycles). (Phatthiya et al, 2007. Appendix 7)
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Candida albicans %dLiﬂumm@lmadmiam%ai’ﬂuﬁadﬂ’m (oral candidiasis) lasd
Uszansmwlumsdusodie C. albicans "L@Tﬁﬁq@ wazwuLasduinans anti-candida
RINTONUANNTINLAA uay ﬁm{’mﬁfﬂimaqa Uszanm 10 kD asiulasamsiizai

A £ 0o Ea an . . .
mi?im:ni@almmfg'ﬂﬁwsaumaLmﬁ:ﬁ@;mawumaams anti-candida @8

aUnyaluazisns
Aa A =2
a) wuafizanlelunisdanm
Reference strain C. albicans
b) ATNaRAU
A o & Ay A A 'Y &
MInagaUANUEINIINTeY  lUseudugsnaudnasonlaannionsea 1w
mMIgugimaasgiulavasuandan vinlaansld microdilution technique %1 B-serum
wiaB-serum lugdvasssazaoaznaulisduiianlugae anududu acetone 40-60
uaz 60-80% zgniaspwlildanududueis 9 ldun undilute, 1:2, 1:4, 1:8, 1:16, 1:32,
1:64, 1:128 1w microtiter plate (lagl% serum B 100 LI 138971968 0aw3L8eLTa 100
W ¥iM3198319 serial dilution YSanesgarinowasmaaisuin 100 W) 1nuwas
A a =Y A a o A . S a & |
wwafiSensareniedonll (Meawguanaszu Mac Farland 05 GvazliTeat

5 7 o o ¥ g wal a Aa
Uazanm 107 - 10" ¢/a.) 50 W vimawideadalin ussenmedn@ aungdl 37

°c flwnm 24 wu. lummeseunnazidasdl positive control (Usznauday LTafi

maauﬁummn?}ymv%a) L8 negative control (Usznavuaag 9IMNILR 9L T LI )
c) NMIDUNANIINARDL
mquﬁﬁm’mﬂuwh positive control Hwaldw + %quﬁﬁm’mlmm negative
control  UWaLd® — uaz @hmmLiuﬁuq@ﬁﬁﬂﬁiﬁwaLﬂuauL‘T;lu@h MIC  (minimum
inhibitory concentration) mau%aﬁ?ue]
d) MIn1A1 MIC
vilauld Reference Method 289 National Committee for Clinical Laboratory
Standards (NCCLS) Document M27, No.25 lagTiaanw1s RPMI broth 1581@35 100

W adlunguusdi U-microtiter plate shansazany antimicrobial fidasnisnaseyluviy
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serial dilution 1:2 ﬁ%@ué’aﬂa’nmuéw&u wdduLTe NdaInInasaUANNLU 0.5
McFarland 133103 50 W a9lulunqueinanannuan oniiunga control asifinamny
wnwia 10 plate 11 incubate ﬁqm%gﬁ 35 "C Win amannivias win 12 T2lag wind
mim’%ty@iﬂ@mau%ammsmmﬁLgﬂaa:ﬁmﬂmjmﬁaammuﬁu%waaﬂ’%mmv‘ﬁya
lumsassiuthamniimasaidulavendeamsiiieseslusds
e) MINARDLY Inhibition

1o loop vianlalail C. albicans W1 4-5 lalafi 70 culture agar plate RN

incubate ﬁqmmgﬁ 35-37 °C aniiu w28 Tala Usuanugulasly sterile saline 1

"leﬁ”mm@uwhﬁ'u 0.5 McFarland standard ¥inmsta3auansana Lagld micropipette g}@ﬁ

FaINIINAFBLBLIINT 10 LU RUARILUUKHY sterile disk %mmag}uummnmﬁﬂ‘ﬁ'a%i‘lu
sterile petri dish (B8a83@39Na19) ¥i1N3lnoculate L%aﬁl,@%mlv[ﬁ adlu SDA plate lag
5% streaking (fn61 3 a33) wild Forceps AU disk %aﬁm‘sé’haﬂnmaauag’ 19
1w plate AT incubate 7 35-37°C w1t 16-18 V. dunalasiaiduiuguinaiizes
Inhibition Zone lauld Vernier caliber
f) MsLERYN B-serum §1362081991N1NLNIRA
dhessaninielalng glagldnousutiudsmelumafivinems e
flasiunsuanzasaumagnass) luupnérpiaad ultracentrifuge ( 45,000g , 45 min)
LﬁamefwmaaaﬂLﬂu%uuuﬁﬂizﬂauvlﬂﬁwagmﬂma Tunasvsadiulaues cytosol
(C-serum) e %uﬁuma@ (bottom fraction, BF) ﬁ'lmiamslmgmﬂmaa BF @289n17
Freeze-thaw %ﬁ%ﬂ’]&lﬂ%&ﬁaﬂé%{]ﬁ -20°C sRURUMRYIRad Tuugngrmvanarnle
(B-serum)
9) msﬁm’%qw%w anti-candida 911 B-serum
11 B-serum "fidL@%Uﬂ@Tﬁ]’]ﬂﬂ’]iﬁ’] bottom fraction ﬁ"L@TﬁnﬂmiﬁuLLsmﬁnmd
&9 LWHIUMT freeze-thaw FRUNAUARE e]ﬂ%zaﬁqm%{]ﬁ -20°C LLa:ﬁ'qm%Qﬁﬁao e
woniengulanas B-serum lanazneuas@lan 18ent19M3 anti-candida activity §980
FIANMULTNTUIZHING 70-80% vlﬂﬁ’lufiqﬂ’é@iaiﬂﬂLLF.JﬂN’]%ﬂaé’Nﬁ DEAE-Sephadex G-

25

Namimaamaszﬁmmfwa

a g = a . . .
a) ﬂﬂiﬂﬂﬂiq‘ﬂﬁ LLa‘;ﬂ’mLﬂs’lzﬁmauazﬂwazﬂumaa anti-candida protein
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a £ . . . o o . {
NINNUIEND anti-candida protein 11507 lelasn3in bottom fraction 7

=

wonlanasmstwuegninensse lUrwmsvin acetone fractionation @awuinlusan
anaznauluingnNusNGIIZnIng 60-80% a2s) anti-candida activity (31J°7i D.1) et
active fraction iilU¥in acetone fractionation Hnl454u Usnginle active fraction w9
ANNBURITTWINT 70-80% (gﬂﬁ D.2) lanlidn MIC dazanme 64 Hg/ml (@991 D.1)
waznaim i linelas SDS-PAGE astdwiniiuaulusfunanifasuauiden ue
davnluasaseulas’s Mass Spec (gﬂﬁ D.3) wuiniilus@unan, peak height 10000
i, 19 4721 kD uaziilis@usasiitae 3.817 kD (4760 a.i) uaz 4866 kD (4000 a.i.)
Unagein (gﬂﬁ D.4) %a‘lﬁﬁﬂvlﬂﬁm‘%qwﬁ@iaimmu DEAE-Sephadex G-25 column
(gﬂﬁ D.5) 'l¢ active fraction 7il¥dA1 MIC 27 pg/mi  inlds@wResunuiemaims
inlUSeseilas SDS-PAGE sz aihlufeseilas Mass Spec(gﬂﬁ D.6) Wuindl
peak lUsAunan peak height 25,000 a.i. 4249 4.717 kD uazlis@usad peak height 7500
a.i. 129 4.863 kD. 1NHaiia9d9Ainladn anti-candida protein 71 le3) ﬁmﬁfﬂimaqmmﬁu
4.717 kD.

0-20% 20-40% 40-60% 60-80% 80-95%

o4
67

43
30 ——
20 T
. -

_______ bottom8/5/46 ———cmemeee

—

14 -

gﬂ‘?‘i D.1 SDS-PAGE waslilsaufilednasnissin bottom fraction lUanaznause

acetone TI9ANNBNGA 0-20%. 20-40%. 40-60%, 60-80% LAz 80-95% ANNEGIL
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bottom acetone
std 20-40% 40-60% £0-70% 70-80%

Od —
67—

43 - <

30—

20

I
SN

-std 6 ul
-gample dilute 10x with buffer 10ul
16/6/46

gﬂﬁ' D2 SDS-PAGE 284lUv6uiileénasn13uin bottom fraction lanaznamn
8 acetone T1ANNBNGT 20-40%. 40-60%, 60-70% WAL 70-80% ANEGTL

0 4 AR RN R RN ARIRI R R AR RI RN R

1 6 11 16 21 26 31 36 41 46 51 56 61 66 71 76 81 86 91 96 101106 111

U7 D.3 n3th anti-candida protein MildanmMnnIanaznausina
Budves lsdiu  70-80% luvinuSandrunaauil DEAE-Sephadex G-25
N - anti-candida fraction
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51l D4 SDS-PAGE 89 anti-candida protein f1ldnasmsvinugns
W1 DEAE Sephadex G-25
Lane 'ﬁ 1 = anti-candida protein ﬁ"l,ﬁmmmsmﬂmﬂau
%18 acetone TANMVBUFI70-80%
Lane “7% 2-3 = unbound fractions

Lane ‘ﬁ 4-6= eluted peak fractions of anti-candida protein

@1319% D.1  Purification of anti-candida protein

Sample Total protein MIC Yield

(Ka) (HLg/ml) (%)

70-80% acetone fraction 3820 64 100
DEAE-Sephadex A-25:

Unbound fraction 3342 0 87

Eluted fraction 496 27 13
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jUN D5  Mass spectrum 284 anti-candida protein #1ldanaznaunaneas

acetone 739 ANNBNA 70-80%

Eﬂﬁ D6  Mass spectrum U84 purified anti-candida protein fldan peak

fraction83AaANY DEAE-Sephadex G-25
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~a g’ 1 : o ln
laswuin anti-candida U3gniien MIC Uszanm 27 ug/ml wazliihmsinluananienzi
@18 Mass Spec (4.717 kD) Nigaanaadny hevein (3U# D6) 1agHANTIATIZH
sautlsznavvedninasiili (A7 D. 2) V8987 anti-candida LIFNT uaz MITEIAIT8

nyaaziluwilang N-terminal @99 :

Anti-candida: EQCGRQAGGKL 11

st sfe sk sfe sk sk sk skoskoskok

Hevein EQCGRQAGGKLCPNNLCCSQYGWCGSSDDYCSPSKNCQSNCKG 43

(CLUSTAL W (1.82) multiple sequence alignment)

@9UUENT anti-candida Wyl B-serum 7fa hevein %dﬁﬂmauﬂalﬂu chitin
binding protein wazlaWuINA anti-fungal activity datafivnarsNsaaewia (Archer,
o o g o ' . £

B.L. ,1960) laglUinmeduAU chitin LW call wall Vaaa  MIIAWWLIN hevein Sgnd

anti- Candida  LHumsduwnulniniardanui@aadslaniannalsa i

@11319N D.2 Amino acid composition U84 anti-candida protein WadTuuisuny hevein

Amino acid Anti- Hevein Hevein Hevein
(residue/mole) candida (11;"31”)5 etal, (11:;;*361” (1\;’72151;1]0110,
Ala 1 1.3 0.8 1

Cys 2 8 8 7.9
Asp 6.4 7.6 5.1 6.2
Glu 5.6 6 3.9 55
Phe 0 0.1 0 0

Gly 5 5.8 3.9 4.9
His 0.9 0.9 1.4 1.4
lle 0.01 0.2 0 0

Lys 2.8 2.1 2.1 2

Leu 2 2.3 2.1 1.9
Met 0 0 0 0

Pro 2.1 2.5 2.1 1.9
Arg 0.9 1.2 1.9 1

Ser 3.4 3.5 5 3.7
Thr 0.9 1.1 0.9 0.9
Val 0 0.2 0.7 0

Try 0.9 1.1 1.9 1
Total 33.91 43.9 39.8 393
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b) Qmawﬁ'@miaanqw%{&E?mﬂuammaa anti-candida protein (hevein)

mimaaugmsaaﬂm%{maa hevein lwnn36uss candida WANBIEWUT Aa C.
albican, C. tropicalis, C. krusei W&z C. glabrata WU hevein mmmaaﬂq“n‘ﬁﬁlumsﬂ'u Ei‘i
candida iﬁﬁﬂaﬁﬂﬁuﬁ:‘[@ﬂmmm guga C. tropicalis > C.albicans> C.glabrata> C. krusei
ANBIAL (g‘ﬂ‘ﬁ D.7 ) U8z nn3uN C. tropicalis %Gﬁﬂ?’llﬂ?@iﬂﬂ’ﬁgﬂgvézﬂﬁ’m hevein
VL@Tﬁﬁq@ mmaaumimmmmmhmsgﬂmﬁmmitmzﬂéjuﬁ’ssl hevein WU 32689
ANuTuTuad hevein Uszanms 30 Ug/ml T4z IOARMTINMEZNGNVR4 C. tropicalis
LLa:ﬁaaagluamwﬁﬁ ca’ WaNagaie  lapninldasdiaineidiwonil EDTA Wauald
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