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Summary The predominant amyloid fibril proteins isolated from kid- 
neys of four patients with familial amyloid polyneuropathy (FAP) from 
three genealogically independent families in the Arao district of Japan have 
been analysed for the primary structure. Irrespective of the patient or the 
family, the major protein isolated consisted of some components of a pre- 
albumin variant, in which an amino acid substitution of methionine for 
valine occurred at position 30, with a heterogenous N-terminus caused by 
some degradation of N-terminal amino acids in the prealbumin subunit. It 
is likely that this prealbumin variant is concerned with the process of this 
hereditary disease, rather than being a genetic polymorphism of prealbu- 
rain. Further, we conclude that the FAP families of the Arao focus may 
have a common ancestor. 

INTRODUCTION 

Type 1 familial amyloid polyneuropathy (FAP) is an autosomal dominant 
hereditary disease characterized by amyloid deposit and polyneuropathy accompa- 
nied with severe autonomic dysfunction (Glenner et al., 1978). FAP has been 
reported from Portugal (Andrade, 1952), Japan (Araki et aL, 1968; Kito et aL, 
1973), Sweden (Andersson, 1976) and a few other countries. Our previous gene- 
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alogical study revealed tha~ FAP in the Arao district of Japan, first reported by 
Araki et aI. (1968), affects nearly one hundred patients among nine families (Sakoda 
et al., 1983). Subsequent studies of genetic markers in blood suggested that 3 of 
7 families examined in Arao have a common ancestor (Sakoda et at., 1984). 

The amyloid fibril protein in FAP of Portuguese origin was demonstrated to 
be a 14,000-dalton protein antigenically related to serum prealbumin (Costa et al., 
1978). Subsequently, biochemical and immunochemical analyses on amyloid fibrils 
from FAP patients of Japanese (Tawara et al., 1981 ; Shoji and Okano, 1981) and 
Swedish (Benson, t981; Skinner and Cohen, 1981) origin supported this finding. 
Most recently, a prealbumin variant (49 Thr---, Gly) has been identified as the 
amytoid fibril protein from a patient in a Jewish famity afflicted with FAP (Pras 
et aL, 1983), and a different one (Prealbumin 30 Val---,Met) has been identified 
from a patient in the Arao focus (Tawara et al., 1983). The latter has also been 
isolated from the amyloid laden tissues and the serum of an individual with FAP 
of Swedish origin (Dwulet and Benson, 1983, 1984). However, it remains unknown 
whether these variants are essential for amyloidogenesis in FAP or whether they 
only represent polymorphisms of prealbumin (Tawara et al[, 1983; Dwu!et and 
Benson, 1983, 1984)o 

Here, we describe the primary structure of the amyloid fibril protein isolated 
from four FAP patients, including 2 sibs, among three genealogically independent 
families in Arao. 

MATERIALS AND METHODS 

Materials. Amyloid laden kidneys were obtained at the autopsies of four 
patients with FAP in the Arao district of Japan. Case t, T.H., a 47-year-old man, 
is a member of the U family; case 2, T.Y., a 41-year-old woman, is a member of 
the S family; case 3, O.M., a 51-year-old man, is a member of the H family; and 
case 4, T.M., a 46-year-old woman, is a sister of case 3. The U, S and H families 
are genealogically independent of one another (Sakoda et al., 1983). Each patient 
had a typical clinical course of FAP and the diagnosis made by clinical features and 
family history was confirmed by autopsy. Control analyses were performed on a 
kidney obtained from a 52-year-old woman who died from a myocardial infarction, 

Isolation o f  amyloidfibrils.  Amyloid fibrils were extracted from the kidneys by 
the method of Pras et aL (1968), lyophilized, and examined by electron microscopy. 

Fractionation o f  amyloidfibril.  Eighty nag of lyophilized amyloid fibrils were dis- 
solved in 3 ml of 6 M guanidine HCI (Gdn.HC1) in 0.1 M Tris.HC1 (pH 9.4) contain- 
ing 0.17 M dithiothreitol, and centrifuged at 100,000 x g for 2 hr. The supern~/tant 
was applied on a Sephadex G-100 column (1.5 x 90 cm) equilibrated with 5 M Gdn. 
HC1 in 1 r~ acetic acid (Gleaner et aL, 1972). Each fraction was pooled, dialyzed 
against distilled water, and lyophilized. The third peak (P3) was further purified 
as the major component of amyloid fibril protein, Each 5 mg of P3 material was 
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reduced with dithiothretiol (Bio Rad) and S-carboxymethylated with iodoacetic acid 
(Sigma) in 7 M Gdn.HCI-I.5 M Tris, pH 8.6, by a slight modification of the method 
of Crestfield et al. (1963). The mixture was then directly loaded on a column 
(7.5 x 600 mm) of UltroPac TSK-G2000 SW with a precolumn (7.5 x 70 mm) (LKB) 
equilibrated with 6 M Gdn.HCI-0.1 M sodium phosphate, pH 6.0, and eluted with 
the same buffer at a flow rate of 1 ml/min. The proteins were recovered by freeze- 
drying after dialysis against water. 

Subsequent purification of the major fraction from the gel filtration column 
was achieved by reversed phase high performance liquid chromatography (HPLC), 
performed with a Varian 5000 Liquid Chromatograph on a column (4.1 x 250 mm) 
of SynchroPak RP-P (Synchrom) using a trifiuoroacetic acid (Pierce)-acetonitrile 
(Burdick & Jackson) system (Mahoney and Hermodson, 1980). Each sample was 
dissolved in 100/~1 of 6 M Gdn~ and loaded on the column equilibrated with 
0.1 ~ triftuoroacetic acid and eluted by increasing concentrations of acetonitrile con- 
taining 0.08~ trifluoroacetic acid at room temperature and a flow rate of 2 ml/min. 
The protein fractions were directly freeze,dried. The major peak was further puri- 
fied by rechromatography using a shallower gradient of acetonitrile. 

Amino acid and sequence analyses. Amyloid protein is resistant to tryptic 
digestion even after S-carboxymethylation, as is prealbumin (Gonzales and Offord, 
1971). Therefore, each purified CM-protein was pretreated with 100 ~1 of 8 M 
urea-10 mM HC1 at 37~ for 30 min. After the solution was diluted 4-fold with 
0.1 M NH4HCQ, pH 8.0, TPCK-trypsin (Worthington) (1~  on molar basis) was 
added; the solution was then incubated at 37~ for 2 hr. The digest was adjusted 
to pH 1-2 with 70~/o formic acid and injected into a reversed phase HPLC column, 
SynchroPak RP-P (4.1 x250 mm). CM-Protein was digested with cyanogen bro, 
mide (Kodak) in 70~ formic acid at room temperature for 15 hr (Gross, 1967). The 
lyophilized digest was dissolved in 6 M Gdn~ and injected into a reversed phase 
HPLC column. 

Amino acid analysis was performed with a Dionex D-500 Amino Acid Analyzer 
on a 24 hr hydrolyzate of each 1-2 nmol peptide. 

Automated sequence analysis was performed with an Applied Biosystems 470A 
Protein Sequencer on each 1 nmol peptide using a program adapted from Hunk- 
apiller et al. (1983a). Phenylthiohydantoins (PTH) were identified in a semi-quan- 
titative manner by the HPLC system of Hunkapiller and Hood (1983b). 

For comparative studies, normal human prealbumin (kindly provided by Dr. 
Y. Kanda, Nippon Medical School) was also treated by the same procedure as the 
P3 material. 

SDS-polyacrylamide gel electrophoresis. Each protein fraction on the Sephadex 
G-100 column and the normal human prealbumin were subjected to electrophoresis 
in 10~ polyacrylamide gels containing 0.1 ~ sodium dodecyl sulfate by the method 
of Weber and Osborn (1969). Bovine serum albumin (M.W. 68,13170), pepsin (M.W. 
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34,000), lysozyme (M.W. 14,300), and cytochrome c (12,384) (Sigma) were used as 
markers to estimate molecular weight. 

Immunologic studies. Antisera against crude amyloid fibrils were raised in 
rabbits by repeated injections of guanidine-solubilized amyloid fibrils in complete 
Freund's adjuvant. The antisera thus obtained and antisera to normal human pre- 
albumin were used to characterize fractionated amyloid proteins by double immuno- 
diffusion and immunoelectrophoresis in 1 ~ agarose gels in barbital buffer, pH 8.2. 

Isoelectric focushrg. The method used was a modification of that of Righetti 
and Chillemi (1978). The gel was fixed in 10~ TCA for 24 hr and bathed directly 
in the staining solution, Coomassie blue R-250 dissolved in alcohol-acetic acid. 

RESULTS 

The crude amyloid fibris extracted with distilled water had a typical fibrous 
structure when viewed under the electron microscope (data not shown). The Se- 
phadex G-100 gel-filtration of the amyloid fibrils from FAP kidney (case 1) gave a 
void volume peak (P1) with a shoulder (P2) on the descending limbs, plus a retarded 
peak (P3) (Fig. 1). The amyloid fibrils from case 2, 3 and 4 showed the same elu- 
tion patterns as those from case 1 (data not shown). Neither P2 nor P3 was ob- 
tained from the control kidney (Fig. 1). 

On double immunodiffusion, P2 and P3 reacted with an antiserum to the amy- 
loid fibrils (AAS) and the two precipitin lines were completely fused, but P1 and 
normal kidney fractions showed no reaction (Fig. 2a). These findings indicate that 
immunologicatly P2 and P3 are amyloid proteins. By immunoelectrophoresis, AAS 
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Fig. 1. Chromatogram of amyloid fibrils from case 1 on Sephadex G-100 column (solid 
line). Chromatogram of normal kidney material (dash line) did not show any 
retarded peak. Fractions (2 ml/tube) were collected. 
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gave a single line in the prealbumin range against normal human serum (NHS), 
prealbumin (PA), and against P3 (Fig. 2b). P3 and prealbumin reacted identically 
with AAS and with an antiserum to prealbumin (APA) (Fig. 2c). 

On SDS-polyacrylamide gel electrophoresis (Fig. 3), P1 demonstrated high mo- 
lecular bands at the top of the gel. P2 showed the heterogeneous bands at 25,000- 
68,000 daltons. P3 showed an almost single band at 14,000 daltons and its molec- 
ular weight was identical to that of prealbumin. 

On isoelectric focusing (Fig. 4), the P3 protein of  cases 1, 2, and 3 showed the 

Fig. 2a Fig. 2c 

Fig. 2a. 

Fig. 2b. 

Fig. 2c. 

Fig. 2b 

Double immunodiffusion of fractions from Sephadex G-100 chromatography 
of amyloid fibrils (P1, P2, P3) and corresponding fractions from Sephadex G-100 
chromatography of normal kidney (N1, N2, N3) vs. antiserum to amyloid fibrils 
(AAS). 
Immunoelectrophoresis of normal human serum (NHS), P3 material, and pre- 
albumin (PA) against antiserum to amyloid fibrils (AAS) (Case 1). AHS, anti- 
human serum. 
Immunodiffusion of P3 material (Case 1) and prealbumin (PA) with antiserum 
to each indicating the immunological identity of proteins. AAS, antiserum to 
amyloid fibrils; APA, antiserum to prealbumin. 
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Fig. 3. 

Fig. 4. 

Fig. 3 Fig. 4 

SDS-polyacrylamide gel electrophoresis of three peak fractions (P1, P2 and P3) on 
Sephadex G-100 (Case 1) and prealbumin subunit. 1, P1 material; 2, P2 material; 
3, P3 material; 4, prealbumin subunit. P3 shows a band at 14,000 daltons that 
appears single. The prealbumin subunit also shows a main band at the same 
position. 

Isoelectric focusing of P3 material from each case, N3 material from normal 
kidney, and human prealbumin subunit. Fifty ~1 of sample (1 mg/ml) were applied 
through filter paper strips at the anode (upper) after 40 min prefocusing. 1, P3 
materiaI from case 1; 2, P3 material from case 2; 3, P3 material from case 3; 4, 
human prealbumin subunit; 5, N3 material from normal kidney. 

same major bands in the pH range 4.0-5.0; this focusing pattern was very similar 
to that of  PA. The P3 protein of  case 4 also had the same focusing pattern (data 
not shown). Minor heterogeneous bands which are probably impurities were seen 
in the high pH range in all cases. Normal  kidney fraction (N3) corresponding to 
P3 merely showed the heterogeneous bands in the pH range 3.0-10. 

Five mg of P3 from each of the 4 cases, 1.5 mg of human prealbumin, and 2 mg 
of N3 from normal kidney were partially purified by size-exclusion HPLC using a 
TSK G2000 SW column equilibrated with 6 M Gdn.HCI-0.1 M sodium phosphate 
buffer, pH 6.0. The intact protein of  each P3, as well as the prealbumin, showed 
2 symmetrical peaks of about  30K and 15K daltons (about 1 : 4 by peak height) 
even in the presence of 6 M Gdn. The first peak of 30K daltons, however, disap- 
peared and the second peak of 15K daltons became relatively higher upon reduction 
and S-carboxymethylation, indicating that the first peak was the dimer of  the second 
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generated by partial oxidation of sulfhydryl groups. The major peak of P3 in each 
case was very similar to that of prealbumin showing the peak maximum of 14--15K 
daltons, but slightly broader than that of prealbumin, whereas N3 from normal 
kidney showed a much broader and non-symmetrical peak in the range of 14-16K 
daltons. The yields of proteins in this step of purification were 3-3.5 mg (4 cases), 
1.4 mg (prealbumin) and 1.5 mg (N3) after dialysis and lyophilization. 

Two and a half mg of P3 from each of the 4 cases, 1 mg of prealbumin, and 1 
mg of N3, S-carboxymethylated and partially purified by size-exclusion HPLC, were 
further purified by reversed phase HPLC (Fig. 5). Prealbumin was eluted mainly 

Fig. 5. 
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Purification of P3 (4 cases), prealbumin, and N3 from normal kidney by reversed 
phase HPLC. 2.5 mg of P3, partially purified by size-exclusion HPLC after reduc- 
tion and S-carboxymethylation, was dissolved in 0.5 ml of 6 M Gdn-HC1, injected 
into SynchroPak RP-P column equilibrated with 0.1yo trifluoroacetie acid and 
eluted by increasing concentrations of acetonitrile containing 0.087o trifluoroacetic 
acid, as shown by the broken line, at 2 flow rate of 2 ml/min. The major protein 
fraction was collected as shown by horizontal bar (except for N3) and lypo- 
philized. Each 1 mg of prealbumin and N3 was separated in a similar manner. 
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as a single peak, in which about  70~/o o f  the loaded protein was recovered (Table 
1), whereas P3 of  each case was eluted as about  10 peaks. The predominant  peak, 
however, which was eluted at a very similar place to that  o f  prealbumin, contained 

26-40% o f  the loaded protein (Table 1). This peak was purified by rechromatog,  
raphy. N3 f rom normal  kidney yielded as many as 10 peaks without  any predom- 
inant peak and was not  further studied. 

Amino  acid analysis indicated that  the predominant  protein o f  P3 of  each case 
was very similar, but  not  identical to prealbumin (Table 1), clearly showing a higher 
content  o f  methionine, i.e., about  2 instead of  1 residue and slightly lower contents 

o f  threonine, proline, glycine and valine. 
One nmole o f  the P3 predominant  protein f rom case 1 was subjected to amino- 

terminal sequence analysis; there was some heterogeneity of  the protein at the 

amino-terminus (Table 2). The major  sequence was revealed to be Thr-Gly-Thr-  
Gly- - -  (about  50%), but in addit ion to it, several minor  sequences, such as Pro- 
Thr -Gly-Thr- - - ,  Gly2ThrSGly-GIu---  and Thr-Gly-Glu-Ser - - -  , were also ob- 

Table 1. Amino acid residues �9 of S-carboxymethylated human prealbumin and P3 major proteins. 

Prealbumin case 1 Case 2 Case 3 Case 4 

Cys h 

Asx 

Thr 

Ser e 

Glx 
Pro 

Gly 

Ala 

Val a 

Met 

Ile a 

Leu 

Tyr 

Phe 

His 

Lys 

Arg 

Trp 
% Yield 

0.9 1) 

7. 1 8) 

11,0 (12) 

11. I (11) 

12.2 (12) 

8.1 (8)  

1o. 3 (lO) 

12. o (12) 

11,4 (12) 

0.6 (1)  

4.5 (5)  

7.0 (7)  

4.4 (5)  

5.1 (5)  

3.7 (4)  

7.3 (8)  

4.4 (4)  
N.D. (2) 

7t 

0.9 1.1 1.2 0.8 

7.2 7.1 7.5 7.0 

9.8 9.8 10.1 9.4 

10.4 10.1 11.2 9.6 

11.9 11.6 11.3 11.7 
6.3 6.7 6.4 6.8 

9.7 9.6 9.0 9.4 

12.0 12,0 12.0 12.0 

10.5 10.9 110.2 11.0 

1.8 1.7 1.8 1.7 

4.9 4.9 4.8 4.9 

7.2 6.7 6.7 7.0 

4.9 4.8 4,8 4.4 

4.5 4.4 4.6 4.3 

3.7 3.6 3.7 3.5 

7.7 7.7 7.4 7.8 

4.5 4.6 4.8 4.8 
N.D. N.D. N.D. N ,D.  

30 26 38 41 

Residues per molecule calculated based :on amino acid composition assuming 12 residues of 
alanine per molecule or (in parentheses) from the sequence (Kanda et aL, 1974). b Determined as 
S-carboxymethyl cysteine, e Extraporated to zero-time bydrolysis, a Taken from values of 96-hr 
acid hydrolysis, e Not determined, 
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Summary of amino acid sequence analyses of peptides derived from P3 major proteins. 

Amino-terminus of 
the whole protein 

TI' (Residues 3-15) 

CB1 (Residues 3-13) 

TY (Residues 22-34 ) 
T7 (Residues 49-76) 

T3' (Residues 22-34) 

T3' (Residues 22-34) 

TI' (Residues 3-15) 
T3' (Residues 22-34) 

Case 1 

Pro-Thr-Gly-Thr-Gly-Glu-Ser-Lys-- (5-10~) a 

Thr-Gly-Thr-Gly-Glu-Ser-Lys--- (50~) 
Gly-Yhr-Gly~Giu-Ser-Lys--- (10~) 

Thr-Gly-Glu-Ser-Lys--- (20~) 

Thr-Gly-Thr-Gly-Glu-Ser-Lys--- (60~) a 

Thr-Gly-Thr-Gly-Glu-Ser-Lys-Cys--- (60~) a 

Thr-Gly-Glu-Ser-Lys-Cys-,-(20~) 
Gly-Ser-Pro-Ala-Ile-A sn-Val-Ala-Met-His-Val-Phe-Arg 

Thr-Ser-Glu-Ser-Gly-Glu-Leu-His-Gly-Leu-Thr-Thr-Glu-Glu-Glu- 
Phe-Val-Glu-Gly-Ile-Tyr-Lys-Val-Glu-Ile-Asp-Thr-Lys 

Case 2 

Gly-Ser-Pro-Ala-Ile-Asn-Val-Ala-Met-His-Val-Phe-Arg 
Case 3 

Gly-Ser-Pro-Ala-Ile-Asn-Val-Ala-Met-His-Val-Phe-Arg 

Case 4 

Thr-Gly-Thr-Gly-GlU-Ser-Lys--- (60~) �9 
Gly-Ser-Pro-Ala-Ile-Asn-Val-Ala-Met-His-Val-Phe-Arg 

a Relative amounts of sequences were estimated by those of PTH-Glu at cycles 3, 4, 5 and 6 and/or 
PTH-Lys cycles 5, 6, 7 and 8. 

served. The minor sequences were probably generated by digestion with amino- 
peptidase-like enzyme. Simila r heterogeneity at the amino-terminus of the protein 
was also observed in 3 other cases. 

To identify further the structural differences between P3 and prealbumin, tryptic 
peptides of each P3 predominant protein from the 4 cases were compared with those 
Of prealbumin of known primarY structure (Kanda et  al., 1974) by reversed phase 
HPLC. Since the P3 protein, as well as prealbumin, was resistant to tryptic diges- 
t ion even after S-carboxymethylation, the protein was denatured in 8 M urea and 
then digested with trypsin as described in " METHODS." Although only the HPLC 
chromatogram of case 1 is shown in Fig. 6, identical chromatograms were obtained 
in the 3 other cases, indicating that the primary structure of t h e  P3 predominant 
protein from each of the 4 cases is essentially identical. 

Three different tryptic (T) peptides were identified by comparing the two pep- 
tide maps (Fig. 6), As predicted from the analysis of the whole protein,, peptide 
T1 o f  prealbumin derived from the amino-terminus is missing in P3~ Instead, TI '  
with slightly shorter retension time than T1 was isolated from P3. Sequence anal ,  
ysis of the peptide TI '  (1 nmol) yielded the major Sequence of: Thr-Gly-Thr~Gly- 
Glu-Ser-Lys---(Table  2), which appeared to derive from the amino-terminus o f  
the protein (residues 3-15). T 3  a n d T 4  of prealbumin appear to be replaced by 
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Fig. 6. 
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Separation of tryptic peptides of prealbumin and the P3 predominant protein 
(Case 1) by reversed phase HPLC. Each 20 nmol of the protein was digested 
with trypsin as described in " METHODS" and was separated by reversed phase 
HPLC in a similar manner to that shown in Fig. 5 after acidification with formic 
acid. T3 and T9 of prealbumin were further separated by rechromatography 
using a shallower gradient of acetonitrile (data not shown). 

T3'  and T4' in P3. Amino acid analysis (Table 3) showed that T3 and T4 of pre- 
albumin are derived f rom residues 22-34 and 22-35, respectively, and T3'  and T4'  
only differ by containing one less valine and one methionine instead. Sequence 
analysis of  T3'  (each 1 nmol) f rom P3 of each of the 4 cases revealed the Val-Met 

replacement at residue 30 (Table 2). 
The two major  differences were further confirmed by isolation and analysis of  

3 cyanogen bromide fragments of  the P3 predominant protein from case 1 (Fig. 7 
and Table 3). Fragment CB1 was eluted in two peaks from the HPLC column, 
probably because of homoserine and homoserine lactone forms. Although it was 
slightly heterogeneous, it was identified, by amino acid and sequence analysis, to 
derive mainly from residues 3- t3  (Tables 2 and 3). Fragment  CB2, also eluted in 
two peaks, was identified to be the peptide of residues 14-30 by composition, con- 
firming the replacement of  Val-Met at residue 30 in P3. 

Further differences between prealbumin and P3 predominant protein were not 
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Fig. 7. Separation of the cyanogen bromide fragmefltS of the~P3 predominant protein 
(Case 1). 10 nmol of the protein was digested with cyanogen bromide as de- 
~ribed in " METHODS", The ly0philized digest was dissolved in 100 ~1 of 6 M 
Gdn.HCl and separated by reversed'phase HPLC in a similar manner to that 
in Fig. 5. i 

explored Jn the present study, except for peptide T7 containing residue 49, which 
might show a Thr-Gly replacement as in a varian t reported by Pras e} aL (1983), 
and residues 61 and 62 which had been identified to be G l x a n  d Glxlin a S tudyof  
human preaibumin by Kanda :et al. (1:974). Seq6enc e analys~s of the peptide (1 
nmol) revealed residue 49 as Thr and residues 6! through 63 as Glu-Glu-Glu, fhe 
last one of Which differs from Gln-63 in'prealbumin (Table 3). 

All of Other tryptic peptides ar e probablyl identical to those of prealbu~in, 
because amino acid composition (Table 3) and eluti0n position from!HPLC (Fig. 6) 
were very similar to each other .  The most probable sequence of the P3 predomi- 
nant protein, which appears to be identical among the,4 cases, :is shown in Fig.! 8. 

DISCUSSION 

The present study on the primary structure of the amyloid fibril from Japanese 
patients with FAP confirmed the finding of:Tawara et al. (1983)that this protein 
has the Val-Met replacemen t a t residue 30 in prealbumfii, .and revealed another 
Gln-Glu replacement at residue 6J, which was recently found in the  am3?loid fibril 
of Swedish origin by Dwulet and Benson (1984). However, it is unknown whether 
the latter replacement indicates a real difference at the gene level between prealbu- 
min and the P3 predominant protein, a specific deamidation of Gln-63 in P3 during 
isolation, or a misidentification of Glu-63 i n  the sequence analysis !of prealburnin 
(Kanda et al., 1974). N-terminal heterogeneity is probably the result of proteolysis 
during amyloid formation or the isolation procedure. 
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Fig. 8. Amino acid sequence of the P3 predominant protein (4 cases). The sequence 
shown herein was determined by sequence analysis of TI', T3', T7, and CB1, and 
by comparison of the tryptic peptides with those of human prealbumin of known 
primary sequence (Kanda et al., 1974). Peptides, of which the sequences were 
assumed to be identical tO those of prealbumin, are shown in parentheses, Met 
and Glu (residues 30 and 63), which differ from Val and Gln in human prealbumin, 
are enclosed with a rectangle. The human prealbumin numbering system is used 
(Kanda et al., 1974). 

The finding that the structural abnormality (prealbumin 30 Val ~ Met) was 
identical, irrespective of the subject or the family is particularly valuable from two 
genetic aspects, First, it supports our view that the families afflicted with FAP in 
Arao may have a common ancestor (Sakoda et al., 1984), although there are nine 
genealogically independent families (Sakoda et al., 1983). I f  we combine the find- 
ings presented in this report with information on the distribution of two rare variants, 
i.e. phosphogluc0mutase 7 and group specific component J (Sakoda et al., 1984), we 
can conclude that five of  the nine families have a common ancestor. Whether or 
not ' the FAP gene in the A r a o  focuS is derived from the Protuguese reamins an 
interesting enigma (Andrade et al., 1970): Second, it lends credence to the view 
that the prealbumin variant is essentially concerned with the pathogenic mechanism 
of this gerteticatly determined neuropathic disease. Although Tawara  et aL: (1983) 
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reserved an a l ternat ive poss ib i l i ty- tha t  this p rea lbumin  var ian t  is a po lymorph i sm  

o f  p rea lbumin ,  the findings of  this s tudy make  it unlikely.  

Dwule t  and Benson (1984) r epor ted  tha t  no rma l  and a b n o r m a l  p rea lbumin  are  

in termingled  in the amylo id  o f  F A P  pat ients  o f  Swedish origin. However ,  no nor-  

mal  p r ea lbumin  was present  in any pa t ien t  with F A P  in A r a o ;  the reason for  this  

difference remains  unknown.  

A d d e n d u m  M o s t  recently,  Sara iva  et aL (1984) have r epor t ed  tha t  an  a b n o r m a l  

p r ea lbumin  with  a meth ion ine  for  val ine subs t i tu t ion  at  pos i t ion  30 is present  as 

a m y l o i d  p ro te in  in tissues and  in p l a sma  o f  Por tuguese  pat ients  with F A P .  
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