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Familial Amyloid Polyneuropathy Type I (FAP Type I)

Ho Hyun Ryu, M.D., Seong-Woong Kang, M.D., Ph.D., Yeoun Seung Kang, M.D.,
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Medicine, Department of Pathology, Yonsei University College of Medicine™ , Division of Genetic Diseases, NIH* *

Familial amyloid polyneuropathy(FAP) is a systemic amyloidosis with an autosomal dominant pattern of

inheritance and characterized by progressive polyneuropathy with autonomic failure and also by multiple

organ involvement such as heart and kidney.

We report a 31-year-old female patient with progressive weakness and sensory changes of extremities,

frequent nausea and vomiting, alternating diarrhea and constipation.

Histologic examination of sural nerve demonstrated amyloid deposition and the characteristic apple-green

birefingence of amyloid was identified under a polarizing microsope. Genetic study about
transthyretin(TTR) gene showed a single base transversion at the middle nucleotide of codone 54 (GAG
to GGG) indicating replacement of glutamate by glycine. This is an another variant TTR associated with

aggressive FAP.
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Fig. 3. Severe decreased my’clinated nerve fibers and perivas-

cular homogenous amyloid deposition (methylene blue

stain, plastic embedded section, X 400)
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Fig. 4. Axonal degeneration with myelin digestion chamber ( X
100)

Flg 5. Perivascular homogenous eosinophilic amyloid with

greenish birefringency with polaroid filter (X400,

conge red stain)
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Fig. 6. Identification of the Glu54Gly variant of the TTR by

direct sequencing of PCR products of exon. Blue arrow

points to the A-to-G transition in sequence chro-

matogram.
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ARHFE dodle ofd2ol=F(amyloidosis) el
T 7154 ofd=ol= thAAW F(Familial amy-
loid polyneuropathy, FAP)3} &4 ojdlgol=
thA A Z(Primary amyloid polyneuropathy,
PAP)o| Slt}. o] &9 7 ddFd, 71E8, 4
A A T2 B3 EE 4 o, vl e
ZAAANE 53 e PAP 1929 FAP 1439 &
#2317}t AR

HEH TTR4°] FAPE doyle 71 &3 guz
olx7 TTR ol¢lol% apolipoprotein A-153} gel-
solin6oll €]3] 371z 3}, apolipoprotein A-1
o 23 FAPS TTRe 18 2 Bt AWZ(nephr-
opathy)® H%o] &E3ta, gelsolindl] && AL Z
ok # (lattice corneal dystrophy) @ 417 2
7b &3l opiyd AR Se AR EEHE A
BaEo] ™ gz [ERE VAR EF3
Atk [F2 bR Lol LAsle] 23 L
2|2 A&t el 3 2Edsle + Y
3, 7 AR Aoz e

o

o A
T

et |o o

e

A2 Tk =g A 9 AFez AW
ARAE st 108w AbgstA "o
IEe F28 537 F40] HA vy 183 2
SR ET AA] el WA Gt 13 132
TTRe 98 2Asta, 182 apolipoprotein A-1,
V32 gelsolinedl &3 gt £ Fxls {14
AAE TTR DNAS H Ed¥lE &9 3z, o
dFEe] AA AFslFHen g [ FAPR Aud
T U4,

FAP 132 thedst 345 Holed 2 AA 73
st AR RN 2A52 FA Adste e
T PRAAEEE, A& o) 97t ZHA
o TE, AAl ®HE] F2H FIL, ATHS, odF

1 Z

2 % ox o
o Kl

£y ol

o=

oL
24
i)

T 719 gl o3 o|AA TS Bl

FAP 182 AAAAcz S¥siAwt ¥2524 o
B o2qdea e @7t Ba Haugich " ey
DNA% 22 F9ld A Sdolrt Sa=HAA T
of W dAFde] Aol HusH TRz B
18 gl A bt 304 ddo] Alstd® 300 W

o SR Zzolgo] AlFslo) dx] FEekdl AR
#2329 ol deg s, AEAAA T4 T
do| B3, AFAQ A8E A ¥ AF o T
108 & Apgsle Aoz 2a Hz gl b
dojy ZgA galoixe 2AHA] # 3] o

£ 235 fART o of
Aagol Fge VA Az °

%,
N
N
B
A
o
30
rir
o
2
=2
X
X
N
(2R

< t

£ #gl3le Aotk Amyloidosis®] Athe 27 7A}
2 T2, 2%, 98 4 92 A% A, BR A
=g #Ristn, A, FuEx #
249l amyloidosis® #EgoZ
7Vest, & e Wy 2 AAM oAERl amy-
loidosisE A& 4 AT},

FAPoA oftZol=e] 8 4 waldo] TTRL
2 88z 3 o]df tigt GrIA gL £Ao] o|FojAH
AT 18 GAA Aeke] 11.2~12.1414 80o] EF
ol A Eddcl7} USRI, o5 Ad &3 Aol 30
H FE(codon)9 valine®] methionineo@ 2&#
(Val30Met =2 Met 30) A-%<]9" Ala 60, Tyr
77, Ser 849 o7} HlmA EsiA Haux3 §l
ok webd, ohddt fRAE Eddel st R whet
2e FAPo|ARE AT tiaksiA veld 4+ 3l

TTR @A (monomer) & 127702 ofujxAtog 3
49 AX¥E H7ZHA 879 B-strand T4 AFA
(tetramer) 2 EA3H ©|F C, D 719 Eddol7}t
amyloidosis® /&gt " AZEE ofv|ial FFo
izt Qe ¥sh ofdRols AP E] it
A 71de GHAYA AR, A 48wy
a1 e X &£zt wet od ¥ (aggressive
form)elgtar €& A FAP I+ TTR Pro 55”9 TTR
Lys 54°7} gloem, o] &3 £ #xelr Fd" TTR
Gly 54°] 2% D strandel &481%* strand D¢
Hol 7k AR TTRY E<g/4d=) opd2ol=e] Hat
o B& #FAdtn et ®

Togashi &2 54¥ FE<Q glutamate(GAG)7t
lysine(AAG) 22 EdWe] | 943 FAPE HEast
Fxa*, Ellie 52 53W ZEY glutamate(GAG)7H
glycine(GGG) 2.2 EdMo] | #xloA] AiA =3
25 Z¥ (recurrent subarachnoid hemorrhage) <
Ba3lged 40t F5, B3 Fofl 5 533 F
4 2 AFHs 8ol wAEH o dF M e

[o

-100 -



JHEY OURO0|= i EE

o
od

10 &

TR F3E HolA @itk olMdE @nNER
22 ol EFetn 33 S 4T & T

gxke] A4 TTR 32k 971449 B4S B8l
obul = 4t glutamate(GAG)7}
glycine(GGG) 22 o] # 448 FAP [+
&t Hlolt},

a

n
Ao
e

Ja—

Andrade C: A peculiar form of peripheral neuropathy:
familial atypical generalized amyloidosis with special
involvement of the peripheral nerves. Brain 1952: 110:
408-427

2 AW, e, oA, AEs, Auleh 424 o}
W2olE tp I AR S 1. 4l 7 383 A

1995: 13(4): 987-995
3 &9 A8 FEA, 0124, 90

FaN 1o
EAAA FAE F FHLEY 7S oL Ro| =S
2

4 Costa P, Figueira AS, Brovo RR: Amyloid fibril protein
related to pre-albumin in familial amyloidotic polyneu-
ropathy. Proc Natl Acad Sci USA 75 1978: 75(9): 4499-
4503

5 Nichols WC, Dwulet FE, Liepnieks J, Benson MD: Vari-
ant apolipoprotein A-1 as a major constituent of a human
hereditary amyloid. Biochem Biophys Res Commun 1988:
156(2): 762-768

6 Ghiso J, Haltia M, Prelli F, Novello J, Frangione B: Gel-
solin variant (Asn-187) in familial amyloidosis, Finnish
type. Biochem J 1990: 272(3): 827-830

7 Nichols WC, Gregg RE, Brewer HB Jr, Benson MD: A
mutation in apolipoprotein A-I in the Iowa type of familial
amyloidotic polyneuropathy. Genomics 1990: 8: 318-323

8 Haltial M, Ghiso J, Prelli F: Amyloid in familial amyloi-
dosis, Finnish type, is antigenically and structurally related
to gelsolin. Am J Pathol 1990: 136: 1223-1228

9 Kiuru S: Familial amyloidosis of the Finnish type(FAF).
Acta Neurol Scand 1992: 86: 346-353

10 Gertz M, Kyle R, Thibodeau S: Familial amyloidosis: a
study of 52 North American-born patients examined dur-
ing a 30-year period. Mayo Clin Proc 1992: 67: 428-440

11 Coelho T, Sousa A, Lourenco E, Ramalheira J: A study of
159 Portuguese patients with familial amyloidotic
polyneuropathy (FAP) whose parents were both unaffect-
ed. J Med Genet 1994: 31: 293-299

12

13

14

15

16

17

18

19

20

21

22

23

24

-101 -

Connors LH, Theberge R, Skare J, Costello CE, Falk RH,
Skinner M: A new transthyretin variant (Ser23Asn) asso-
ciated with familial amyloidosis in a Portuguese patient.
Amyloid 1996: 6: 114-118

Reilly M, Staunton H: Peripheral nerve amyloidosis. Brain
Pathol 1996: 6: 163-177

Saraiva M, Costa P, Goodman D: Genetic expression of a
transthyretin mutation in typical and late-onset Portuguese
families with familial amyloidotic polyneuropathy. Neu-
rology 1986: 36: 1413-1417

Munar-Ques M, Pedrosa JL, Coelho T, Gusmao L, Seruca
R, Amorim A et al: Two pairs proven monozygotic twins
discordant for familial amyloid neuropathy (FAP) TTR
Met 30. J Med Genet 1996: 36: 629-632

Tawara S, Araki S, Toshimori K, Nakagawa H, Ohtaki S:
Amyloid fibril protein in type I familial amyloidotic
polyneuropathy in Japanese. J Lab Clin Med 1981: 98:
811-822

Tawara S, Nakazato M, Kangawa K, Matsuo H, Araki S:
Identification of amyloid prealbumin variant in familial
amyloidotic polyneuropathy (Japanese type). Biochem
Biophys Res Commun 1983: 116: 880-888

Connors LH, Richardson AM, Thegerge R, Costello CE:
Tabulation of transthyretin (TTR) variants as of 1/1/2000.
Amyloid 2000: 7: 54-69

Saraiva MJ: Transthyretin mutations in health and disease.
Hum Mutat 1995: 5: 191-196

Jacobson DR, McFarlin DE, Kane I, Buxbaum NJ:
Transthyretin Pro53, a variant associated with early-onset,
aggressive, diffuse amyloidosis with cardiac and neurolog-
ic involvement. Hum Genet 1992: 89: 353-356

Togashi S, Watanabe H, Nagasaka T, Shindo K, Shiozawa
S, Maeda S et al: An aggressive familial amyloidotic
polyneuropathy caused by a new variant transthyretin Lys
54. Neurology 1999: 53: 637-639

Blake CC, Geisow MIJ, Oatley SJ, Rerat B, Rerat C: Struc-
ture of prealbumin: secondary, tertiary and quaternary
interactions determined by Fourier refinement at 1.8 A.J
Mol Bio 1978: 121: 339-356

Kelly JW, Colon W, Lai Z, Lashuel HA, McCulloch J,
McCutchen SL et al: Transthyretin quaternary and tertiary
structural changes facilitate misassembly into amyloid.
Adv Protein Chem 1997: 50: 161-181 -

Ellie E, Camou F, Vital A, Rummens C, Grateau G,
Delpech M et al: Recurrent subarachnoid hemorrhage
associated with a new transthyretin variant(Gly53Glu).
Neurology 2001: 57: 135-137





