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l: AFP 0.96mg/ml 5: BF4 X2O
2: AFP 0.48mg/ml 6: BF6 X 5
3: AFP 0.19mg/ml 7: BFS
4: AFP 0.09mg/ml 8: BF1O

Fig.l-a. Precipitin rings formed by diffusing
pure bovine AFP,diluted bovine fetal

sera
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30

30

Fig.l-b.Calibration curves

05 1.0 mg/ml

0.5

of bovine AFP



M 3.84mg/ml 5: BF4

1% a

2: a,M 1.92mg/ml 6: BF10

5: a,M 0.96mg/ml 7: Adult A
4: a,M 0.34mg/ml 8: Adult B

Fig.2-a. Precipitin rings formed by diffusing
pure bovine azM,bovine fetal sera

and adult sera



mm
20

10L

1 2 3 4 mg/ml

Fig.o-pCalivration curves of bovine oc2M



l: Tf 5.28mg/ml 5:BF4 X2
2: Tf 2.64mg/ml 6:BF10 X2
33 Tf 1.%2mg/ml T:Adult & X2
4: Tf 0.66mg/ml 8:Adult B X2

Fig.3-a. Precipitin rings formed by diffusing
pure bovine Tf,bovine fetal sera

and adult sera



mm
50

v 1 2 3 4 mg/ml

Fig.3-p,Lalibration curves of bovine Tf



[Serum 100 mi]

+ 10 % dextran sulfate 2 ml

+ 1M Ca012 10 ml
1 hr at 37°C, overnight at 4°C
Centrifuge 10,000 rpm 15 min at 4 °C

|
Precipitate Superkatant
(discard)

50% saturation
overnight at 4°C ‘
Centrifuge 10,000 rpm 15 min
l I at 4dC
Precipitate Supernatant (discard)
Soluble in PBS

Dialysis against PBS 2 days
Change buffer

Dialysis against pH 8.0, 0.1 M Tris-HC1l
buffer + 0.2 M NaCl

Gel filtration on Sephadex G-200, 5 X 75 cm

Dialysis against pH 8.0, 0.1 M Tris-HCl buffer
+0.2 M NaCl

Re gelfiltration on Sephadex G-200, 2 X 90 cm

Dialysis against pH 8.6,y = 0.05 Veronal-veronal Na
buffer

Sample for the " zone electrophoresis

Fig. 4. Procedures for the preparation of bovinea éﬂ



Pevikon C-870

Wash several times with distilled water
Wash several times with Veronal-veronal Na

buffer pH 8.6, 4= 0.05

A\ 4

Packed in chamber
Sample application 3.5 ml
Electrophoresis, BmmA/cmz,ZO hrs at 4 C

Cutting off the block 1 cm and wash % times
with saline

Fach fraction’s protein concentration was
measured with Lowly method (500nm)

concentration and dialysis against distilled water

Purified a2M

Fig. 5. Procedures for the preparation of

bovine a2M by the zone electrophoresis



Fetal sera 100ml + 350ml 0.4% Rivanol

centrifuge at 10,000 rpm 1lOmin

g X
preipitate superngtant
(discard) dialysis against PBS

70% saturation with SAS

centrifuge at 10,000 rpm 10min

preciﬂgtate supé}natant
dialysis against (discard)
PBS

50% saturation with SAS

centrifuge at 10,000 rpm 10min

precigitate supégnatant
(discard) dialysis against PB
0.005M,pH 8.0
DEAE cellulose column chromatography
| 0.005M PB (pH 8.0)

0.01 M PB (pH 7.4)

0.02 M PB (pH 7.4)

concentration and dialysis

against Tris-HC1l buffer+0.2M

NaCl
Sephadex G-150 gel filtration

collect first peak,concentration

and dialysis against distilled water
Purified Tf

Fig.6. Procedures for the preparation of bovine Tf



Fetal serum

Add antiserum against AFP at optimal
precipitation
Stand for 60 min at 37°C

Centrifuge at 3,000 rpm 15 min in the cold

Supergg;ant Precipgtate
(discard) Wash % times with cold 0.15 M NaCl solution
B U | Dzsgozv; ;n_OT1—M_Gzy;i;engl_b;f;e; ;H—1T8—
Centrifuge at 10,000 rpm 15 min
Superngtant Preci%itate
(discard)
Neutralize to pH 7.0 with 0.4 M NazHPO4
Repeat twice Stand for 60 min at 37°C
Centrifuge at %,000 rpm 15 min
Superﬁatant Preciﬁitate
(discard) Wash 3 times with cold 0.15 M

NaCl solution

Antigen-antibody precipitate
Dissolve in 0.1 M Glycine-HC1l buffer pH 1.8
and applied to the Sephadex column

Sep?adex G-150

H I
AFP Anti-AFP

Fig. 7. Procedures for the precipitation of AFP for

anti-AFP - AFP complexes



1. CNBr-activated Sepharose 4B (10g) washed and swelled
several times on the glass filter with 0.01 M HC1

2. Washed several times with coupling buffer : 0.1 M,
pH 8.4,Brate-borax buffer + 0.5 M NaCl

%, Stirred with anti-AFP y-globulin fraction (20ml)
for 4 hrs at room temperature

4. Washed with coupling buffer for to remove uncoupled
protein and treated with 0.1 M Ethanol amine

5. Washed with 0.1 M,pH 4 Acetate buffer and coupling
buffer

6. Sepharose 4B coupled anti-AFP y-globulin fraction
applied on column

7. Washed with coupling buffer several times

8. Fetal bovine serum applied on Sepharose 4B column

9. Washed with coupling buffer under 0.04 (280nm)

10. Eluted with cold 0.1 M,pH 2.4 Glycine-HC1l buffer
+ 0.5 M NaCl for combined AFP

11. Measured the absorption of each fraction and neutralized
to pH 7.0 with 0.4 M Na2HPO4

12, Dialysis against PBS and removed insolubled precipi-

tate

Fig. 8. Procedures for the coupling of antibody to the
CONBr-activated Sepharose 4B and preparation of

AFP by affinity chromatography
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AlDb

Al & @
Fetal(3 months) Alb Fetal(5 months)

J\,/Q\JBYY\

Alb Nomal adult Alb

a B ¥ i

JAAYE JAAY 0N

Fetal(8 months) Newborn(2 days)

Fig. 9-p, Electrophoretic patterns of fetal,newborn

and adult bovine serum
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Alb alATro BA
: } Anti-BF
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a2 I TF
AFP &2LP
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Fig.10. Immunoelectrophoretic patterns of
bovine fetal and adult serum
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Fig.12. Ammonium sulfate precipitation of AFP

in the serum of fetal bovine



80nm

151

1.0 + Sephadex G150 2x 90cm
01MpH.80 Tris-HClI
buffer+02M NaCl
20ml/hr

0oL

e ;

0 30 40 50 fract.NO.

Fig. 1%, Gel filtration of bovine fetal serum
precipitin reaction with anti-bovine

AFP immune Sera



Sephadex G-1502x90cm
01M pHB80 Tris-HCl
buffer+NaCl

05 20ml/ hr

! t
10 20 30 40 50

Fige 14, Gel filtration of pig amniotic fluid and
precipitin reaction with anti-human AFP

immune Serum



1.0 Sepharose 4B 1.6x15cm

# start buffer:01MpH84Borate
buffer+0.5MNaCl
elute buffer:01MpH24Glyci ne
HCl buffer+0.5MNaCl

05)
m—
0 1 7 J i
10 20 30 40 50

fract.NO.

Fig.1l5, Affinity chromatography of bovine fetal serum



0.D

2230nm
Sephadex G-150 2x90cm
pH18, 0.1M Glycine-
05] HCl buffer

30 40 50 6'0 fract.NO.
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1:AFP 0.19mg/ml 5:BM1029

2:AFP 0.10mg/ml 6:absorbed

3:AFP 0.05mg/ml 7:No.622 5-5='75
4:AFP 0.03mg/ml 8:absorbed

Fig.23. Precipitin rings formed by diffusing pure
bovine AFP and abnormal adult sera
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Fig. 29, Gel filtration of bovin Tf (DEAE cellulose

chromatography fraction 3)
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Table 1l-a. Electrophoretic composition of serum protein

in bovine fetuses

No. of Total

Globulins (g/dl)

Age cases protein Albumin
(g/d1) (g/d1) o B
Months of
gestation
2 2 1.5 = 0.7 ©.45 = 0,18 ©0.76 £ 0,27 D.16 = 0.12
3 2 o4 g4 0.88%0.135 1.271%¥p.21 0.19 T 0.02
4 7 o4 0.4 1.00%0.22 1.092%0.25 0.15 % 0.03
5 T 5.0 % 9.7 1.7 fo.43 100 fg.po 0.22 L g.07
6 5 2.6 0.2 1.54 0,07 0.87 ¥0.19 0.15 % 0.06
7 3 4.0 0.7 2.74 *0.04 0.92 ¥0.,04 0.30 %0.03
8 4 3.4 0,5 2.17 £0.22 0.97 £0.19 0.26 £0.05
9 4 3.6 0.4 2.22 ¥0.04 1.0%35 fo0.18 0.31 %0.05
10 A 4.2 2 0.6 2.69 0.44 1.10 £ 0.04 0.41 T0.13
(mean = SD)



Table 1-b. Electrophoretic composition of serum protein

in bovine fetuses

N No. of oAk Globulins (g/dl)
Monthieof M (g/a1) :
gestation

2 2 32,10 £ 2,00 54.90 £ 5.90 9.00 % 4.20

3 2 37.95 £ 0.25 53.65 £ 0.65 8.20 I 0.40

4 7 46.01 £ 5,40 46.66 £ 5.13 6.66 = 0,91

5 7 58.80 ¥ 2,95 33,11 % 3,19 7.36 T 1.25

6 5 60.64 £ 6,61 33.46 £ 4.86 5.70 T 1,92

7 3 67.77 £ 4.00 23.50 % 3.21  7.20 *0.70

8 4 63.76 £ 4.99 28.32 £ 4.74 7.62 %0.91

9 4 61.50 £ 6,00 28,78 £5.27 8.53 1.33

10 g 63.75 £ 1.25 26.50 £2.90 9.50 ¥1.60

(mean % SD)



Table 2, Serum AFP level of fetal bovine as a

function of gestation age

No,of Bex
Age s male femal AFP (mg/ml)
Months of
gestation
2 2 1 1 5.87 T 0.46
3 2 1 1 7.07 £ 0.14
4 6 4 g 6.00 £ 0,55
5 5 2 3 4.90 T 0.82
6 4 3 1 2.61 T 0.76
7 3 0 3 1.1 £ 9,92
8 3 1 2 0.75 £ 0.09
9 2 1 1 0.37 % 0.01
10 3 3 0 0.11 £ 0.02
Days after
“ﬂ% 7 7 0 0.072
1 2 1 1 0.077 * 0.009
2 2 1 1 0.066 ¥ 0.005
6 1 0 1 0.041
10 1 1 0 0

(mean % sD)



Table 3.

OB kH<gOC

O OO0y

AFP in the sera of

with Akabane virus

experimental infection

Prot.No.

(inoculation: 6/5%, abortion: 17/6)
620 6/5 13/5 19/5 26/5 2/6
(inoculation: 14/4, abortion: 27/5)
622 14/4  21/4  28/4 5/5 12/5

- - - + -
(inoculation: 3/2, abortion: 28/3)
8 29/1  10/2 17/2  24/2 3/3

* day/month’75



Table 4. Serum a,M level of fetal bovine

as a function of gestation age

No.of
Age cases apM (mg/ml)
Months of
gestation
2 2 0.736 ¥ 0.119
3 2 1.524 ¥ 0.046
4 ¥ 1.154 T 0.266
5 6 1.308 ¥ 0.258
6 4 1.468 T 0,123
7 3 1.692 £ 0.199
8 4 1.880 ¥ 0.350
9 3 2,686 £ 0.421
10 2 2.433 T 0.769

(mean * SD)



Table 5 Serum Tf level of fetal bovine

as a function of gestation age

No.of

Age ppsiiuip Tf (mg/ml)
Month of
gestation

2 2 1.215 £ 0.085

2 2.460 ¥ 0.340

4 7 2.473 £ 0.486

5 4 2.458 % 0.268

6 2 2.433 T 0.248



Table 6, 1IgG concentration in the sera of
bovine fetuses

Prot.No. ' Age IgG (mg/ml)
Months of gestation

1017 8 1.18

1028 5 0,05

1029 8 0.24

1032 T 1«35

10%3 2 1.79

1034 10 1.48
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