Chapter III

Materials and Methods
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2 mic ent
Ammonium sulfate (MERCK, W. Germany)
Affi gel Blue (MERCK, W. Germany)
Ammonium persulfate (MERCK, W. Germany)
Acrylamide (MERCK, W. Germany)

Acetone, AR grade (BDH, England)

Bovine serum -k;ffn
W
, USH

Barbitone “W&iam

Sigma, USA.)

Citric acid.annydrs % USA.)

Coomass ie"PzaTiiz  ﬂ\uui' fSigma, USA.)

Folin: L,,...:...n. caltea

;_ shenol —(8hf,) England)
Fetal
N, H'-metyyleng-bls [acrylamide} (MERCK, W.
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dex G100 gpharmacla Sweden)
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Sodium carbonate (Sigma, USA.)
Sodium bicarbonate (Sigma, USA.)
di-Sodium hydrogen phosphate (MERCK, if.*GermanyJ
Sodium dihydrogen phosphate mnnohydraée (MERCEK,
W. Germany)
Sodium dodecyl sulfate (Sigma, USA.)
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Silver nitrate (Sigma, USA.)
Sodium acetate (MERCK, W. Germany)
Sodium hydroxide (MERCK, W. Germany)
Sodium thiocyanate (MERCK, W. Germany)
Sodium Potassium tartate (MERCK, W. Germany)

Tris base (Sigma, USA.)

Urea

lodel 481 (Waters,

°~_sg, ¢ -,-a ia, Sweden)
Power suppl - '-" (Biorad Laboratories,
Inc., USA.]

Electx: resis chamber ( :_7‘___.

Rﬂtato m .
Spactrnp ntnmatar Hawlett Model 8452A (Packard,

02l 3N YN NN

High! performance ‘;I.J.quld chrnmatngraphy Model 510

A RN TN UAINYIAY

9 Vortex mixer (Scientific industries, USA.)

Gamma counter RIA star (Packard, A canbera
company, USA.)

Automatic refrigerated centrifuge Model SCR 20 BA
(Hitachi, Japan)

Micro Mixer (Scientific industries, USA.)
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Methods
1. Establishment nes

1.1 [gglgning process

The spleen cells were prepared the day before
performing the cloning experiment and suspended at 10°

cells /ml in complete RPMI medium, then 1 ml of spleen was

'W 1 plates and left
& hybridoma cell lines

bath taking care to

pipetted into each we
overnight in CO, gassed
should be thawed ra
avoid contact of atet Wit -' le seal area of the vials.
Then 1 ml of h fell | was dted into 96 wells
containing the s | bated in a CO, gassed
incubator for 5-7 f’f eri’ a bybrid culture producing
antibody was ident. i 8 positive. The log
phase hybrid cells i medium were transfered

approximately el to 96 well plates
containing the = - -10bsaai »11. The culture
volume needed wmbér of cells were
planted at 200 u ;wall in 96 . well plates. About 7 to 14

days, the ﬁu%fﬁ% W?}Wiﬂ:ﬂ ﬂdﬁr an inverted

microscope, tested for chaEactarization as descr:.had in:3
ted d

= AP MTHUUR N YA Gt~ =
expanded to 6 well plates, then to 25 cm? flask and finally

to 75 cm® flask and frozen in liquid nitrogen.

1.2. Storage of hybrid in liquid nitrogen
Aliquots of hybridoma cells ( 107 per vial) were

resuspended in 1 ml of a mixture of 90% (v/v) fetal calf

serum and 10% dimethyl sulphoxide. They should be placed
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immediately into -20° C freezer about four hours and
transfer the wvials to -70° C freezer overnight. Finally
they were kept directly into the liquid.nitrngen (—=196° C).

The cell lines were subcultured again every six month.

: &naal cavity of 5 week

old mice were obtained, .‘ g - —mlca were injected

tramethylpentadecane)

intraperitoneallygfit M gast 7 days it to injecting the

cells.
2.2,
mplete RPMI medium
(AppendixI,1.2) were FEuT e *»w gassed incubator. The
hybridoma cells were 'r =d fom the culture medium by
centrifugation fie Pasann : as poured and suspended

kY )
-' ells/0.5 ml for

NINYINT

Apﬂrnximately ¢ 107 cells were injected

e RARAG I A T8 A TS e vt

pr:.stan at least 7 days. About 25 pristane mice were used

the cell with

intraperitoneal 1 ;ection.

for each cell line. After 2 weeks, the ascites fluid was
removed when the mice show sufficient abdominal swollen.
Ascites fluid may be obtained from the same mouse every two
days, allowed to clot, clarified by centrifugation and

stored frozen for further purification process.
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3. acterizati of monoc antibo o
hybridoma
3.1. 1Iso i of the onal anti
The supernatants of two hybridoma were collected
from culture media and tested for isotyping using

Immunochemicals’Immunotype™ kit. A nitro cellulose membrane

containing 2-3 ml of
hybridoma supernatan“?jé-' ; or 30 minutes. The
: e
supernatant was decanted-as ‘ ‘%s washed with 3 ml
of PBS-T-BSA for | N uted biotinylated
second antibody _ assay tube and
incubated for 5 was decant and
washed the strip odcel i 3 1Y Fﬁ;bf BSA for 5 minutes.
The diluted ExtrAvidir ﬁ%&g&i !‘ diluted (1:50) in

..I* A, _'Wl'

PBS-T-BSA and poured igfG  the @ssay tube for 5 minutes.

After incubation tipg;ﬁ@@? ripl.was washed twice with
PBS-T-BSA and t P ; lPﬁrEd by adding
substrate chromoge and pt ??Jde in substrate

buffer. The suq?trata solutlon was then added and

s o ST WL o 2 e

positive con ffol. The rasq}ts will appear on the strip as

o R B TIN5 B o o

permaneﬂt record by keeping on sheets of filter paper.
3.2. sSpecificity
The amount of bovine serum albumin (BSA), human
serum albumin (HSA) and rabbit serum albumin (RSA) were
diluted in PBS to give final concentration of 250 ng, 500

ng, 1 ug, 100 ug and 1 mg. Each concentration of proteins
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will be assessed by measuring the appearent response of the
binding to monoclonal antiAFP as the protocol in AppendixII

3.3. i ssociatio
monoclonal anti AFP I and II1
The characterization of association constants of

monoclonal antibody was estimated from scatchard plot using

liquid phase radioimmuncas V e hundred microliters of
standard AFP rangin-.*'t ‘ together with 50 ul
(30,000 cpm) of labelled and: ‘? © (Appendix II,1) and
50 ul of monoclon A 7 ] (1 100)0or monoclonal anti
AFP II (1:16,00 : i *;:?wﬁ= ' f each association
constant of mon ‘ : f;fi ﬂ r and, IT was incubated
with 200 ul assﬁy x:ff;"?;;.g?nate buffer pH 7.4)
F 7' - ti mouse IgG (1:50,
Zymed) was added int {g -7;' yes’ and incubated at room
temperture for 20 minuteés. Bound and free fractions were
seperated by E;u; kLéL;_ﬁg_,,;;;=;;Epfnr 40 minutes at

4° ¢, followed b fe. The assay tubes

[

were counted in g?mma counter and the curve was plotted

between hm.ﬁ}ﬂ'ﬁ ’}m Wég% E}ﬂuﬂ ?1& association

constants { were estimﬁ?ed from this curve in Appendix

e QWIRANN I URIAINYA Y

4, io scites

4.1.

One hundred grams of ammonium sulfate was
dissolved in 1 litre distilled water at 50° C. It was

allowed to cool at room temperature and adjusted pH to 7.2
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using 2N H,S50,. The ammonium sulfate solution was added to
the mouse ascites to give a final concentration of 50%
saturated (50 volumes saturated ammonium sulfate + 50
volumes ascites) and stirred at room temperature for 30
minutes. The precipitate was collected by centrifugation
(3000 rpm for 15 minutes) and washed once in 50% saturated
ammonium sulfate. The gﬂ y of monoclonal anti AFP
I,1I were redissolvedw \_r_. c @ate buffer pH 6.3 for

nd 0.05 M phosphate

further purificatior
buffer pH 7.4 fo inal volume, and
n sulfate. It was

\\ redissolved in a

and dialysed at 4° C

reprecipitated at
washed once in
minimal volume of
for 2 days against ‘er.

4.2.

DEAE

[aminoethyl cellulose) was

equilibrated wi m— ————— >r 0.07 " pH 6.3, packed
Fi f

into a column 3X%X2 the same buffer at

room temperature. Hhen the DEJ!.E r.:nlumn and sample were

fully equil ﬁ%ﬂ ?%ﬁm Wf}ﬁ}ﬂﬁ of monoclonal

anti AFP I wak applied to ‘):he cnlumn and elutad with 0.07
« e TEEAGE W R IREARE) ™o
fractions were collected and monitored by UV absorbance at
280 nm. The early fractions of the first peak were pooled
and dialysed against 0.05 M Phosphate buffer pH 7.4 (for
storage) . The immunoglobulin was eluted by the starting
buffer and the impurities were bound and eluted by the

0.1 M phosphate buffer pH 7.4.



41
843« inity sepa i in-A-

The swollen gel (Protein A-Sepharose CL-4B) was
packed into the column and washed with 5 ml 0.1 M phosphate
buffer, 2 ml citric acid solution and 5 ml 0.1 M phosphate
buffer. The pH of the ascites of monoclonal anti AFP II was

adjusted to 8.0 by adding tris base and 1 ml 0.1 M

pplied to the Protein A
7 r.:t:LDns were collected
and monitored by UV™EBE mnm The column was
washed with 20 ml ;
15 ml citrate buf
was placed in th
for eluting with
by 10 ml citrate buffef PH 5 54 i 2'%column was then washed
with 2 ml citric ac ‘
buffer. The eluted frac iR ialysed against 0.05 M

phosphate buffe

relvacrlanfi B YNV IWE NS

A separftion gel mi}d:ura {Appandix : 2 4 5.1) was
reeecQ ) GO TN YN By
distilléd water and allowed to polymerize for about 30
minutes. Then the water phase was removed and a mixture for
the stacking gel (Appendix I,4.5.2) was poured over the
lower gel. The comb was inserted on the top and the gel was
allowed to polymerize about 20-30 minutes. Thirty

microliters of each sample from 4.1, 4.2, 4.3 and ascites
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in sample buffer (Appendix I,4.4) were heated in boiling
water bath for 2 minutes. The samples were loaded on top
of the stacking gel and overlay with running buffer.
Electrophoresis was carried out at 100 volt, 20 mA constant
current until stacking dye reached the bottom of the gel.

The gel was stained in coomassie blue (Appendix I, 4.7)

several changes of the

overnight.

iv=i 'ﬂ\

Five quing’ OFf sigm ‘ 1 "fmicro crystalline

cellulose) was weighgd ihgﬁf:,"Luv onical flask fitted

4 aded i) - I d
with a ground glasg s Oﬁl%l'“

s 1 e |

Carbonyldiimidazole

(cDI) 0.61 gm in 25 ided and the reaction

proceeded at room te 4"';5: ‘M" 1 hour, with vigorous

stirring. The MM; e cellulose was

. N
then filtered th ‘e filtre (Whatman

GF/A) and washed .;:hree times with 100 ml acetone. The

activated cﬁl‘ﬂf};’}ﬂ Héﬂ 531?1%] q:ﬁfa' dry and used

immediate ly %

Five grams activated cellulose was weighed into
a polystyrene tube, 200 mg of monoclonal anti AFP I (4.1),
in 25 ml 0.05 M barbitone pH 8 was added and rotated end
over end for 18 hours at room temperature. The protein

remaining in solution was recovered by centrifugation and
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the immunoadsorbent was washed repeatedly with 10 ml
aliquots of the following buffers series and collected by
centrifugation :
1. 0.5 M bicarbonate buffer pH 8, rotate 20 min
2. Repeat as no.l

3. 0.1 M acetate buffer pH 4, rotate 60 min

] V/}pﬂ 4, sonicate for 30 s
%Bﬂ tate 20 mi
W : rotcate min

then be stored at

5.

6. repea
The soli

4°C until requirec

6‘131 e = ".'. ] Av

Monoclona ‘ldoupléd to the activated
cellulose could be egtiméted by @steEmining the difference

of the protein concenﬂﬁ oh Betore coupling and  the
protein recovered p«

2

was determined by

RY J
Lowry’s method wineglobulin G as a

protein standard: The calibration was prepared by

making a ﬁrﬁﬁﬁ m%{wrﬁ?ﬂ]ﬁn G standard

solution at goncentrat 40,80,200 and400 ug/ml using
¢ o o/
o TR I AN N TR e ©
(Appendix I, 6.3) was added to each tube. After mixing and
standing at room temperature for 15 minutes, 0.2 ml of
solution D (Appendix I,6.4) was added and mixed
immediately. The tubes were left for 30 minutes and the
absorbance was read at 540 nm against zero standard. The

absorbance VS standard protein concentration was plotted as
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the calibration curve and the unknown concentrations were

read off from this curve.

T be onoclona s radioiso
V.1, Iodination of monoclonal antibody by
N-Bromosuccinimide

Monoclonal anti urified by ammonium

sulfate precipitation (4.1 &cllmmed by Protein-A

P
sepharose column clirCle f~2s 1n 4.3 was used for

iodination. Five .5 mCi) was added

into an eppendoffgftub€ £ontaini) G ‘of monoclonal anti
AFP II in 20 ul 1 jphc '_ ate b \\ 7.4. Then 5 ul
of N-Bromosuccinimida 20 E s added.The vial was

opped with 150 ul 0.05
M Phosphate buffer pH 7i4: The re was injected into
High perfarmance liqu __W : jfaphy (HPLC) using 7.8 mm
fiow rate 1 ml/min

‘W_ . i ;
with 0.05 M "F 25~ a mobile phase in

isocratic system. The fr&ctians of labelled antibody were

collected ﬁuﬁa wﬂwWIﬁﬁTmbuffer pH 7.4

containing dVs % Bsa.

Monoclonal anti AFP I and II were coated and
iodinated by the method described in 6.2 and 7.1. Each
100 ul of coated antibody I and II was added into 50 ul of
labelled antibody I and II at the concentration of AFP 0

and 320 ng/ml.The tubes were rotated overnight and washed
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with the wash buffer twice by centrifugation (3000 rpm,
15 min). Monoclonal antibodies were selected for coating
and iodination from the percentage binding (B/T).

7.3. (=) radi
stability
Monoclonal anti AFP II was iodinated by N-

Bromosuccinimide to with specific

yield //rnducts
radioactivity of 104 and @ 30 and 15 ug of
. _J
monoclonol anti AFP IT £ cinactivity 10 and 20

“{ .each vial containing

m\ 4l of NaI'®(0.5 mcCi)
and 5 ul of N-Bro@bsgcéihifiide (200\us/nl) was also added
into each vial. T on - '; 2 as mixed for 20 sec,
and injected to H : st ohy) ‘mm (ID) x 30 cm (L)Protein
Pak 125, at flow rate 1 —,3_’" 2 § 05 M phosphate buffer
pH 7.4 (mobile phase i system. The binding of
: e ppandix IE,3.:1)

A
concentration ﬁv-‘u was tested at

various time intetvals ie: 1,3,5,7 and & weeks to determine

the stabiliﬂ t ﬁﬂ%ﬁ“ﬂ n3

Monoclonal anti-AFP I was purified by ammonium
sulfate precipitation in 4.1 and coated on cellulose by the
method described in 6.1 and 6.2. To optimise the coating

conditions, 200 mg Sigma cell was coated with 8 mg of
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monoclonal anti-AFP I solution of various concentrations
je: 0.1, 0.5, 1, 3, 6.5 and 13.1 ng/ml. Then, aliquots of
50 ul of coated cellulose were tested for binding to
I'® - AFP II (100,000 cpm) at the concentration of AFP 0 and
320 ng/ml. The tubes were rotated overnight and washed with
the wash buffer twice. The curve was plotted between the

" w; :he concentrations of

imal concentration of

percentage binding

monoclonal anti AFP 1
monoclonal antibedy 1m0 the ‘-r-'_ ution was then read

off from this curvye

8.2. he eftac :n_' "?_qﬁl. 2 »!lh‘ l.“‘: 0a i
LfE \\\‘ ons ie: 0.05 M
barbitone buffer pH 4t0, 0/05'M bicarbenate buffer pH 8.0

and 0.05 M phosphatg - '* : .. -4 are prepared to make a
coating solution of Bf__ concentration. Two
hundred milligrnms of 2 : ulose was added to each
preparation and ‘rot: - 18 hr at room
temperature. collected by
centrifugation and followed b},r triple washing with the

procedure 1ﬂ w ﬂaéﬁ g%ﬁiwzj ’Tfﬁ product was

tested for bihding with 50, ul (100, uou cpm) I‘ -AFP II at

e RIS ROPPIIA, 4 e v

plotted between the percentage binding(B/T) and the
concentration of AFP (ng/ml). Then,the optimal buffer

system was selected from this curve.
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8.3. urifi nti
oniu a DE cellulose
The purified monoclonal anti AFP I by ammonium
sulfate preparation (4.1) and DEAE column (4.2) were coated
on cellulose by the method as described in 6.1 and 6.2.

Each 200 mg Sigma cell was coated with 8 mg of ammonium

sulfate precipitation and )7 ’: action of monoclonal anti
AFP I concentration % and 14 é Each 50 ul of coated
cellulose was test aF b e‘n-ﬁ- Fi"labelled anti AFP II

curve was plotted

I

T
&

¥
3

L

at AFP concentratiom™ 0.2 720 >
between the percemfagé Mfinding (k B concaitrat o of
AEE , / ;t_of 'different purification

standard

The Sep' acryl 300S was packed mntu a column (0.9x

11 K012} (KA {L Mg

milliliter of amniotic fluid was loaded to the column and
¢ o (Y,
e Y RIMIOL IR YIN UG oen 2 2
fractiofls were collected for 60 tubes. The absorbance of
each fractions were measured at 280 nm. The fraction number
16-26 (peak 1) and 34-42 (peak 2) were pooled and collected
for determination of AFP with SDS PAGE and silver staining
(Appendix II,2). Then, the desired fraction was collected

for further purification in 8.2.
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9.2. Purificatio usi i gel Blue
The Affi gel Blue column (1 x 50 cm) was prepared
with 36 ml of Cibacron Blue F3 GA gel (Bio-rad) and
prewashed with 100 ml of 0.02 M phosphate buffer pH 7.4.
Ten milliliters of the pooled fraction number 16-26 from

9.1 was applied to the column. The column was then eluted

with 60 ml of 0.02 M phogphatie) buffer pH 7.4 and the 2 ml

fractions were collected f s. The absorbance of
_J 3
each fractions wer&™&als A r@ nm. Each fraction

number 1,4,8 and P using SDS PAGE and

silver staining ates from fraction
number 4-12 we pobled 7 '\ :cted for further
purification in 8 ¢ 7
1.4 M NacCl in 0.02
9.3. Py afion —of Buman | AFP using Affin
Nromatctodgrag

ivated Sepharose

4B

—F—- = 7 .l
Jon A
D()ne gram of freeze dri€éd cyanogen bromide

activated Sﬂ)ﬁﬁfa WNEM?n 25 ml of

1 mM HCl. @Qfter swel ng, the activated Sepharose was
o LU URI ) ] B
glass fénnel and suspended in 5 ml 0.1 M Bicarbonate buffer
containing 0.5 M NaCl pH 8.3 (coupling buffer).
9.3.2. Coupling monoclonal anti AFP to the
activated Sepharose 4B
Ninety-two milligrams of monoclonal anti

AFP I (4.1) was added to 4 g CNBr activated Sepharose
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suspension. The slurry was incubated on a rotator ‘mixing at
4° C overnight. The excess antibody was washed away with
coupling buffer and blocked any remaining active groups
with 1 M ethanolamine pH 9 for 2 hr at room temperature.
The product was then washed three times with the following

series of buffers. Each series consisted of a wash with

aining 0.5 M Nacl (1:2),
followed by 0.1M ' 8 containing 0.5M
NaCl(l1:2). The proe

9.3.3.

Sepharose 4B colu
M PB pH 7.4,the p
the column. Non-ads ng p were eluted with 20 ml

of 0.02 M PB, then gied with.s M urea in 0.02 M PB pH

M PB and lyophilized. The column was regenerated by washing

with.10 ml and could be
L iy UL

§ The samples from 8.1, 8.2, 8.3, standard AFP

(sigma) and human serum albumin (HSA) were prepared

according to the procedure number 2 (Appendix II).
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10. n o otoco
10.1. Stud i se antibody re o] F
standard curve

At the concentration of AFP ranging from 0 to
320 ng/ml, 100 ul of various dilution of cellulose anti AFP

1:2, 1:4, 1:8 and 1:16 was mnixed with 50 ul of the
labelled anti AFP {10'3, 0C *\ pb ) .Then the assay buffer
were added to make ‘w‘u / atJ.on volume and the
tubes were rotated At Loom te pwernight. The solid

phase suspension 7 \\\\

was counted for 1 i s ~'\l .\*_ nter.

or of standard AFP

ith wash buffer by

centrifugation (34 , each assay tube

ranging from 0 ngfml 9 5 miiwere tested by pipetting

20 ul of each standar ppandix II,5)into each

o

tube to make ""”—""'J abeled anti AFP

;
(100,000 cpm/t , 14 ti-AFP 200 ul of

and assay buffer {G 1% BSA in 0.05 PB) were added

simultanaouﬂyuﬂfaxﬁﬁmﬂﬂqfﬁm temperature

overnight, ahd then washed with a wash buffer { 0.4% Tween
o 10 G SRR HOrEpl, 2w
and its rad:.oact:.v:.ty was measured by a gamma counter.
10.3. abe ant
standard curve
Fifty microliters of the amount of labelled anti
AFP varied from 35,000, 50,000 to 100,000 cpm was added in

each assay tube containing 100 ul of solid phase antibody
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and 20 ul of standard AFP ranging from 0-320 ng/ml. The
assay tubes were rotated overnight at room temperature.
After incubation,the tubes were washed with a wash buffer
twice by centrifugation (3000 rpm,15 minutes) and the

radiocactivity was measured by a gamma counter.

10.4. tudy on opti s o
The AFP IRMA has erformed with a variety
of different conditigns & &e the method that is

most convenient to £ st sensitivity. For
the one step method afcEanule, ‘ ., cellulose antibody

and labelled antihdly Mgl atl | gether, as described

labelled antibody weére "_ L 3‘ the first step and then

2

cellulose antibody wWas incuba séperately in a second

step at various cundit -,-;—'7'.;‘-' pdix II,6).

1l. ha 3 ad =

11.1. e F = MA

ﬂulﬁ"] 'Vl a ﬂj W“Tﬁ tj within-assay

reproducibilfity these cnrmmerr:ul cantrnl sera. (Kodak,
cunR VPRI DTS e TR Y o
replicates.

11.1.2. To determine between-assay
reproducibility a total of 15 assays were performed using
different batches of the developed AFP IRMA, over the

shelf-life of the product.
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11.2. The stability of AFP IRMA kit
The cellulose solid phase AFP IRMA kits were
stored at various conditions and time ie : room
temperature, 37° C and 4° C and the storage time up to 2

months. The AFP IRMA was performed at each condition.

Institute of Thail' samples from Thai

Red Cross were esti )erlex AFP RIA kit
and the developed
11-4- pl= S D 1 - E" ‘-11;.‘L CTHE =

The distri] ‘v o] A “\\\ as determined for

.\\ Red Cross. AFP

387 specimens ok
measurements were obfaimed 7 mormal subjects using

the developed assay. . L 773

._y‘
ﬂUEJ’JVlEJVIﬁWEﬂﬂ'ﬁ
Q‘W']ﬁNﬂ‘mJ UNIAINAY
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