Chapter IV

Results and Discussion
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specificity of the monoclonal antibody was assessed by
measuring the appearent response of the binding to human,
bovine and rabbit serum albumins. The result was shown in
Figure 13, the antibody was highly specific for AFP. Human,
bovine and rabbit serum albumins exhibited no cross

reactivity when they were assayed at very high

concentration (lmg/ml).  The 1 ation constant (K) for

the monoclonal antibody towa: &radiulabellad alpha-
‘ ,-‘

or %x‘d plots (Appendix

I1,4). The associafa®rngfonstant ﬁ\\ oclonal anti AFP

fetoprotein was estipaé

I and II were _ 07 x 10° L/mole

respectively (Fig
4. wi= ] . L & "—H:f svstem uUs) J mono Ona

The percentage ‘ﬁw £ standard AFP 320 ng/ml

of the lahelladt.n,&‘attibﬂdf I,II was
W \

f —

shown in Table ..-n*t’ the use of the

coated antibody I and labelled antlbndy in AFP IRMA gave
‘o

the highest ﬂa%m ﬁﬁ%jﬂ m ﬂdﬁaiﬂeratmn on

the K value 'Et was ohviou%;y seen that the hi her K value
o pwmr&\amww%%mw
ie; the hlghar K value should be chosen as the captured
antibody.Thus,the matching experiment also showed the

supportive evidence of the K value applications.
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5. (o] of
The precipitate of ascites fluid of monoclonal anti
AFP I was purified by DEAE ion exchange chromatography. The
IgG fraction of antibody was eluted from the column as
shown in Figure 16. The precipitate of ascites fluid of

monoclonal anti AFP II was purified by protein A column

(Figure 17).

Comparison of body from Ammonium

sulfate precipita \\ was made by SDS
PAGE, the resulted \ -\; gure 18. The most
purified band of moAC: \ (lane 7) was from
protein A purification, . as selected as the
purification method ; ) L pelling antibody. The
purified bands _f.--—-: ono - FP'J from Ammonium
Il

chromatography {lane 2) were nat pure when compared with

the ascites ﬁrﬂ:m wﬂrn ?‘Wﬁﬂ ﬂ%mnlum sulfate

precipitatiofl! should be se}ected fnr cellulose ccating.
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The couplings of 200 mg activated cellulose and 1 ml

nd DEAE column

sulfate precipitat

of monoclonal anti AFP I solution in 0.05 M Barbitone
buffer pH 8, were performed at various concentrations from
0.1-13.1 mg/ml. The result showed that the percentage

binding (B/T) of the coupled antibody increased sharply
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from the concentration up to 7 mg/ml, and beyond this
concentration it appeared to be constant. However, the
efficiency of coupling decreased with monoclonal antibody
concentration from 45 to 9.38% of available antibody
(Figure 19). The solution remaining after coupling should

therefore be retained to avoid wastage of reagent

particularly if the IagG gelatively low titer.

The couplings O&f ‘activ #1lulose were performed

with monoclonal antiAF or%th& buffer systems
specified (Figuze® 20/ fHe \\resultsghowed that maximal

coupling oc sbuffer pH 8, which

yielded 30% max entration 320 ng/ml.

The comparison \\ OC! onal anti AFP I by

ammonium sulfate ' "lf-_-:‘-"l"'; \ AF column on cellulose

coating were shown result showed that no

(B/T) at AFP

significant change o 2; {,}. ch , nding

concentrationtG _to 3 C on coati) celluleose with

;‘ J
ammonium sulf e : _ d DEAE fraction of

monoclonal anti AEP I. For thia reascm, the purification by

Ammonium sﬂ%ﬁ{}%ﬁéﬂ@ ‘Haﬂé]ﬁ:‘&iﬁ for cellulose

coating.
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Monoclonal anti AFP II was iodinated to specific
activity of 10 uCi/ug with I'* using N-Bromosuccinimide
method. The results were shown in Figure 22 and Table 3.
The level of incorporation of NaI'®*® into monoclonal anti

AFP II was 76.6% (Table 3).
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The binding of these labels in a sandwich assay was
tested at various time intervals to determine the stability
of labels at 4° C. The result showed the change in the
binding for the labels with time (Figure 23). There was no
significant change in zero binding of the 10 and 20

uCi/ug after 5 weeks (Figure 23 and Table 4). After 2

weeks there was a small ' binding of the 10 uCi/ug

label from 33.0 tog2 5 ‘ wthe binding of the 20

uCi/ug label sta .

| @ 30.53 to 14.47%
(Figure 23). / RN

9. Puril 3 amr h 1 standaxrd

4\ \\\

The purificatio AF *\ from amniotic £luid

using Sephacryl 3008 = figure 24. The result
showed that two peak_' p.and AFP were detected by
absorbance at 280 nm. The albumin an ? should be in the

first peak (fr t, atlSe of the molecular

weight is about '?ﬂ 000 and tha other proteins which is

smaller ttﬁ;w WW?WH‘W‘ peak (fraction

number 34-42). The reaulted of two peaks were
Q19 5 IR TRISATINHTE B

The elfition pattern of AFP and albumin of the first peak
(fraction number 16-26) from 8.1 using Affi gel BElue
(Figure 26) showed that AFP was eluted out from Affi gel
Blue column in fraction number 4-12 which was detected by
absorbance at 280 nm. But the albumin which bound with the

column was washed out with 1.4 M NaCl in 0.02 M Phosphate
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buffer pH 7.4. Then the pooled fraction of AFP from Affi
gel Blue was also purified by the protein coupling CNBr
activated Sepharose 4B (Affinity column), the elution
pattern of AFP was also detected by absorbance at 280 nm
(Figure 27). Comparison of purified AFP from Affi gel Blue

(8.2) and the protein coupling CNBr activated Sepharose 4B

The purified AFP fromsthe proté }Eling CNBr activated

%red with standard

AFP(sigma) .The coup# ) tom CNBr activated

Sepharose 4B was
Sepharose 4B and from Sephacryl 300S
with standard humag sgry ‘ ir nd. low molecular weight
marker protein wﬁ 10 'wThe result showed
that the AFP purifie ted Sepharose 4B was
pure as same as stand jith molecular weight
about 70,000.It was nat.r n the fraction number 2

from Sephacryl €0
10.

The result sh?wvad that the standard curve
rseQ RGN IH IR ANV RYe om
reachin a platean at 1,000 ng/ml. For the AFP
concentrations in excess of 1,000 ng/ml, the binding
rapidly dropped and reached the background level at 50,000

ng/ml due to hook effect (Figure 30).
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10.2. s se antibod uire

The result showed that 2.5 mg/tube of cellulose
solid phase anti AFP was sufficient to make the suitable
percentage binding (30% B/T) at AFP concentration 320 ng/ml

(Figure 31).

10.3.

antibody was excgse 1t g give the optimal
binding at AFP co T = 28%) and zero
AFP (B/T = 0.28%) Label (200,000 cpm)
made the lower biry ition 300 ng/ml (B/T
= 22.67%) and high AFP (B/T = 0.4%)
(Figure 32, Table 4)
10.4. dy or fgegﬁg}-;n_’ iition

iparison of the percentage binding (B/T)

of the standard £ : .t’} ation of optimal

condition in AFP" 'RHA was shmm in figure 33. The result

showed thatﬁlumﬂnﬂ ﬂx\?w Errﬁ:ﬂadj from one step

assay with rétating avern.‘:ght gava the highest binding at
A ""@eﬁﬁrﬂ\“ﬁﬂ‘iﬁ B YDV PRE T e ssser.
3 hourdl at room temperature in the first and second
incubation gave only 20% B/T. Therefore the optimal assay
condition at room temperature with rotating overnight was

selected for the developed AFP IRMA protocol.
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11. Characterization of the developed assay procedure

11.1. Reproducibility

AFP IRMA gave a sensitivity of 0.63 ng/ml (the
lowest detection limit) which was determined by measuring
the AFP concentration of zero standard from 20 assays.

Within assay precision (W.H.O0. Immuncassay Programe) was

less than 15% from 10 n!j\; ‘ ess than 5% from 30 ng/ml

N\

;_i_\ (W.H.O. Immunoassay

(Figure 34). Between :

.—d
Programe) was less AD.+0% from-<0 tc 320 ng/ml (Figure35).
AFE '!

tk“.

11.2. The stabild

The xg days the binding
decreased from 154 for the reagent
kept at 37° C and pectively (Figure 36).

There was no signifi pinding after 7 days

until 2 months of th 4° C (Figure 36).

11535 ompa '—-!:u1ff1ﬁf Epara AFP IRMA Kk
= QIMME = : "m A A s AL
samples assayed

by both methods were compared using linear regression

analysis. ﬁﬂﬂ%ﬂ%ﬁﬂ]ﬂﬂe a slope of

0.760 with %En intercept of 0.762 ngfml and regression

QIR IRIATUNNINY N Y

11%4.

The reference range of AFP was a summary of
data obtained by measuring AFP serum samples from normal
healthy subjects (Figure 38). From the normal distribution
curve,the expected value calculated by using mean + 2SD was

found to be 0.68-10.0 ng/ml.
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Table 2 Matching of AFP IRMA system using two monoclnal
antibodies

| EI U
AU INENTNEINS
AN TUAMINYAE



62

Table 3 Percentage incorporation of labelled antibody.

Content % I'® Incorporation

Labelled antibody | !-ﬁ;j‘ZL't;Z-;fl. M'.' I 76.6

Free Iodide

Total

A Ir‘
;i —
[
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Table 4 The effect of specific activity on labelled
antibody stability.

Labelled 320 ng/mL AFP (%B/T)
Age
(week) -
0puCi/pg 20uci/pg
0 0™ 17/ 4063 37 .51 32.53
2 0. 28 A 0ado\ \ N "33 00 30.53

4 s A V .
3 E / \\ 25.05
W : i

5 _0. T2 2 2008 28.14 19.30

7 N 35780 17.56

3.42 14.47

8
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Table 5 Effect of amount of labelled antibody on AFP IRMA.

AFP (ng/mL) 30985 51950 119559 250684
cpm/tube spm/ tuk cpm/tube cpm/tube
(%B/T) “‘a\ X /f‘ (%8/T) (%B/T)

0.40

0 30— ;
9.37 /%N\\\ S37. - 1.61

18.75 //ﬁﬁ'\\\\ .10 3.00
i

37.50 8 A ot 5 61 4.95
ey -

75.00 8.39

150.00 13.92

' - e ———— — :
300.00 2" 22.67

1
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Figure 16 The elution _pattern of ammonium sulfate cut
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ﬂ‘LIEl’WIEWIﬁWEI’]ﬂ?

Figure 18  SDS PAGE of ascites fluid | and |l purified by

QWW&WWWWVWW&H

1 = Ascites fluid | , 2 = DEAE column chromatography

3, 4 = Ammonium sulfata precipitation (I)
5 = Ascites fluid Il , 6 = Ammonium sulfate precipitation (Il)

7 = Protein A purification
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| Figure ﬂ uﬂiﬂﬂﬂiﬂﬂqmﬁc fluid using

hacryl 300S column chromatography
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Figure 25 SDS PAGE and silver staining of AFP and

ARIRATIR e ey Semeca| 303

1, 2, 3 = Standard AFP

4 = Standard marker

5 = Fraction number 1 (Sephacryl 300S)
6, 7 = Fraction number 2 (Sephacryl 300S)
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Figure 28 QBDSQ' 111 ?’Jn wgqua?r‘mus methods
o ma\aﬂmmm NYINY

5, 6, 7, 8 = CNBr activated Sepharose 4B
9, 10 = Standard AFP (Sigma)
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Figre 29 SDS PAGE of various protains
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2 = Standard human serum albumin

3 = Standard AFP (Sigma)

4 = AFP (CNBr activated Sepharose 4B)
5 = Fraction number 2 (Sephacryl 300S)
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Figure 30 Extend‘ed standard curve (0-50 000 ng/ml)
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Figure 31 The amount of antibody coated cellulose
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Figure 85 Between- -assay Pracisiun Profil nf AFP IRMA
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