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£C SL0POPETIKEC MPWTEIVEG UTO TG KATAAANAECG cuvOI
MITOPOUV VoL oXNUHaTioouV WVidLa apuAogLtdou¢

Systemic
and/or Acquired or
Fibril protcin Precursor protein localized hereditary Target organs

Immunoglobulin Light Chain S,.L AH All organs except CNS

Immunoglobulin Heavy Chain S.L All organs except CNS

(Apo) Serum Amyloid A S All organs except CNS

Transthyretin, wild type S Heart mainly in males. Ligaments,
Tenosynovium

PNS, ANS, heart, eye. leptomen.

Musculoskeletal System

ANS

Heart, hiver, Kidney, PNS, testis, larynx
(C terminal variants), skin (C terminal
variants)

Kidney

Kidney medulla and systemic

PNS. comea

Kidney

Kidney, primarily

Kidney. primarily

PNS, skin

CNS

CNS

CNS

CNS

CJD, Fatal insomnia

CID, GSS syndrome, Fatal insomnia

C-cell thyroid mors

Islets of Langerhans, Insulinomas

Cardiac atnia

Pituitary prolactinomas, aging pituitary

latrogenic, local injection

Lung

Skin

Cornified epithelia, Hair follicles

Senile aortic, Media

Cornea, hereditary

Cornea

Odontogenic tumors

Transthyretin, variants

fi2-Microglobulin, wild type
fi2-Microglobulin, variant

Apolipoprotein A I, vanants

ZE>T P>>

Apolipoprotein A 11, variants

Apolipoprotein A 1V, wild type

Gelsolin, variants

Lysozyme, variants

Leukocyte Chemotactic Factor-2

Fibrinogen o, variants

Cystatin C, vanants

ABriPP, variants

ADanPP, variants

A protein precursor, wild type

AP protein precursor, variant

Prion protein. wild type

Prion protein variants

(Projcalcitonin

Islet Amyloid Polypeptidet

Atrial Natriuretic Factor

Prolactin

Insulin

Lung Surfactant Protein

Galectin 7

Comeodesmosin

Lactadherin

Kerato-epithelin

Lactoferrin

Odontogenic Ameloblast-Associated
Protein

Semenogelin |

Enfurvitide
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Sipe JD, Benson MDD, Buxbaum JN, lkeda S, Merlini G, Saraiva MJ, Westermark P. Nomenclature 2014: Amyloid fibril
proteins and clinical classification of the amyloidosis Amyloid. 2014 Sep 29:1-4.




UXVOTEPEC KANPOVOUOUUEVEC LOPPEC
apuAoeldbwong

APOA2 5% 2% 1% 1%
2%




KAnpovouoUpeveC HopdEC
nuAoeidwonc otnv EANada : hATTF
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2UUTTTWMATA

AEUKOI avTpeG > 60 €TwV PE OIAOTOAIKN KAPOIAKIN)
QVETTAPKEIA — IOTOPIKO OUVOPOUOU KAPTTIAioOU owAnva
Kal/n oTéEvwong 22

Appoapepikavol >60 eTwv PeE dIAOTOAIKN KapdIaKn
QAVETTAPKEIA, OUVABWG XWPIC IOTOPIKO UTTEPTACNG

NEa dilayvwaon UTTEPTPOPIKAGC HUOKAPDIOTTABEIOC O€
aoBevr) NEYAANG NAIKiag

Oikoyevelako 1I0TopikO ATTRh apulogidwong



[epypadn tou yovidbiou TTR

9 10 11 12 13 14 15 16 17 18 19
E‘
— 11
E, E, E, E, = Bxons
TSR = Tissue Specfic Reguiator




MetaAAaéeic tou yovidlou tnc TTR

» Exouv nepypadei meplroootepec anod 100 petaAlaelc oto
yovidlo TTR.

» 80 £xouv maBoAoyLkn onpaocia.

» [ewypadikd Kol EBviKkA oToLxela.

O KAWLKOC dalvOoTuTtioC OXETL(ETAL ;

"HAKia

"Eid0oC TNG peTaAAaénC

= ALELOSUTLKOTNTA TNCG VOCGOU
"Mpoyvwon



Sende systemic 10-25% of males workiwide
mw wr Cargiomyopathy > 60 yoars of age
Farrdbal amyloxd 3-4% Alncan Americans (~1.3 Mion)
cardomyopaty | V1221 Cardlomyopathy 5% West Atricars
(FAC) High perstrance > 65 years of age
Familal amytold Ewrope and Japan (~12.000 workdwic)
polyrsuropathy | VI0M | Periphecal Newropathy high penetrance

(FAP)

ety and late onset 30-80 years of age




[EVETLKOC EAEYXOC VL0l KANPOVOUOU LLEVEC
HopPEC apuAoeldwaonc otnv OepaTeVTIKN

TTR-1, TTR-2, TTR-3, TTR-4,

FGA,

LYSOZYME-2, LYSOZYME-3, Lysozyme-4
APOLIPOPROTEIN1-3, APOLIPOPROTEIN1-4

APOCII



MeBoboAoyia

Amtopovwaon DNA amo nepldpepLko atpo

yta tat 10 StapopeTtika yovidla




AmoteAeopata [eEVETIKOU EAEYXOU

* N=72 exouv utoBAnOBel o€ yeveTiko EAgy)O

* Exouv avayvwplotel 19 mou pepouv
netaAAaén mov oxetiletal Pe avamtuén
apUAOELOWONC



AmoteAeopata MevetikoU eAeyyou yia TTR

N B

TTR exon 1
TTR exon 2

TTR exon 3
TTR exon 4

Val30Met Arg34Gly
T —
Ala81Thr ILe84Ser Glu89GIn

Val94Ala



KAwvika otolxela aocBsvwy pe petaAlacelc oto TTR-2

METAAAAZH Arg34Gly Arg34Gly
c160 A>G c160 A>G

A I
HAIKIA 53 31

SYMMOTQMATA Bapeld AGCUUITTWUOTLKN
MoAuveuponaBela




KAwvika otolxela acBsvwy pe petardaéelc oto TTR-3

METAAAAZ=H Glu61Gly, Ala81 Thr, c301G>A Glu89GlIn
c.242 A>G c325G>C

OYNO A I A

HAIKIA AIATNQZH2 47 75 43

JYMMNOTQMATA ‘Hruia MuokapblomaBela Muokapdlonabela
MoAuveupomnaBela ,
MuokapblomaBela




KAwvika otolyeia aoBevwyv pe petaArlatelc oto TTR-4

METAAAAZ=H Val94Ala
c341T7>C,

A
HAIKIA 69

JYMMOTQMATA MoAuveuponaBela ,
Huokapdlonabela




otein Variant incl. 20-
peptide)

Thra9Ala (p.Thr69Ala c.205A>G Exon 3 CTS, H, PN Italian, French
Thra9Pro (p.Thr69Pro) c.205A>C Exon 3 H, LM American
Thraglle (p.Thr69lle) €.206C>T Exon 3 H, PN Japanese
Thr49Ser (p.Thr69Ser) €.206C>G Exon 3 PN Indian

Ser50Arg (p.Ser70Ar; c.210T>A Exon 3 H, PN Mexican
Ser50Arg (p.Ser70Ar; €.210T>G Exon 3 AN, H, PN Italian, French, Japanese
Ser50lle (p.Ser70lle €.209G>T Exon 3 AN, H, PN Japanese, Spanish
Glu51Gly (p.Glu71Gly) c.212A>G Exon 3 H American
Ser52Pro (p.Ser72Pro €.214T>C Exon 3 AN, H, K, PN British

Gly53Arg (p.Gly73Ar; c.217G>A Exon 3 LM American
Gly53Glu (p.Gly73Glu) c.218G>A Exon 3 CNS, LM, N French
Gly53Ala (p.Gly73Ala) €.218G>C Exon 3 AN, E, H, PN, LM British
Glu54Leu (p.Glu74Leu €.220_221 GA>TT Exon 3 H Belgian
Glu54Lys (p.Glu74Lys €.220G>A Exon 3 AN, H, PN Japanese
Glu54Gly (p.Glu74Gl €.221A>G Exon 3 AN, E, PN British
Glu54Asp (p.Glu74Asp €.222G>T Exon 3 Not listed German
Glu54GIn (p.Glu74GIn €.220G>C Exon 3 H, PN Romanian
Leu55GIn (p.Leu75GIn C.224T>A Exon 3 AN, E, PN American (Spani
Leu55Arg (p.Leu75Ar; €.224T>G Exon 3 LM, PN, E Chinese, Ge
Leu55Pro (p.Leu75Pro) €.224T>C Exon 3 AN, E, H, PN Taiwanes
His56Arg (p.His76Ar, €.227A>G Exon 3 H America
Gly57Arg (p.Gly77Ar; €.229G>A Exon 3 H Swec

Leu58Arg (p.Leu78Ar; c.233T>G Exon 3 AN, CTS, E, H Jap

Leu58His (p.Leu78His) €.233T>A Exon 3 CTS, H

Thr59Arg (p.Thr79Arg) >G Exon 3 H

Thr59Lys (p.Thr79Lys) Exon 3 AN, H, PN

Thr60Ala (p.Thr80Ala Exon3 CTS, H, PN

Glu61Lys (p.Glu81Lys Exon3 PN

Glu61Gly (p.Glu81Gly) c.242A>G Exon 3 CTS, H, PN American (English/Dutch)
H

Glu62Lys (p.Glu82Lys Exon 3

Phe64lle(p.Phe8alle) Exon3 H, PN,
Phe64Leu(p.Phe84Leu) on

Phe64Ser (p.Phe84Ser)

Gly67Arg (p.Gly87Arg

Gly67Glu (p.Gly87Glu

lle68Leu (p.lle88Leu)

Tyr69His (p.Tyr89His

Tyr69lle (p.Tyr89lle;

Lys70Asn (p.Lys90Asn

Val71Ala (p.Val91Ala

Glu72Gl .Glu92Gl

Ile73Val (p.lle93Val

IAsp74His (p.Asp94His;

Ser77Phe (p.Ser97Phe)

Ser77Tyr (p.Ser97Tyr,

Tyr78Phe (p.Tyr98Phe)

Ala81Thr (p.Ala101Thr) c.301G>A American
Alag1Val (p.Ala101Val)

Gly83Arg (p.Gly103Arg

Ile84Asn (p.lle104Asn

Ile84Ser (p.lle104Ser

11e84Thr (p.lle104Thr

His88Arg (p.His108Arg

Glu89GIn (p.Glu109GIn) c.325G>C CTS, H, PN
Glu89Lys (p.Glu109Lys!

His90Asn (p.His110Asn

His90As; .His110As

Ala91Ser (p.Alall1Ser)

GIn92Lys (p.GIn112Lys)

Sequence Variant (mRNA) Location Reported Phenotype Ethnic Group
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(Protein Variant incl.
signal peptide)
Gly6Ser (p.Gly26Ser c.76G>A Exon 2 non-amyloidogenic Caucasian
Cys10Arg (p.Cys30Ar, c.88T>C Exon 2 AN, E, H, PN American (Hungarian)
Leul2Pro (p.Leu32Pro c.95T>C Exon 2 PN, AN, H, LM, L British
p.Met13lle (p.Met33lle) c.99G>C Exon 2 non-amyloidogenic German
Asp18Asn (p.Asp38Asn c.112G>A Exon 2 H American
Asp18Gly (p.Asp38Gly) c.113A>G Exon 2 LM Hungarian
Asp18Glu (p.Asp38Glu c.114T>Aor G Exon 2 PN South American
Ala19Asp (p. Ala39Asp) c.116C>A Exon 2 H Caucasian
\Val20lle (p.Val40lle) c.118G>A Exon 2 CTS, H German, American
Arg21Gin (p.Arg41GIn) c.122G>A Exon 2 H,N French
Ser23Asn (p.Ser43Asn c.128G>A Exon 2 E, H, PN Portuguese, America
Pro24Ser (p.Pro44Ser c.130C>T Exon 2 CTS, H, PN American
Ala25Ser (p.Ala45Ser) c.133G>T Exon 2 H, PN American
Ala25Thr (p.Ala45Thr) c.133G>A Exon 2 CNS, PN Japanese
Val28Met (p.Val4d8Met) c.142G>A Exon 2 PN Portuguese
Val30Leu (p.Val50Leu) c.148G>C Exon 2 AN, H, K, PN Japanese, Ar

Val30Met (p.Val50Met C.148G>A Exon 2 AN, E, LM, PN ATEEE T ERES, JelPRINEEs)
European

\Val30Ala (p.Val50Ala) c.149T>C Exon 2 AN, H Ame
Val30Gly (p.Val50Gly) ¢.149T>G Exon 2 CNS, E, LM A
Val30Leu (p.Val50Leu) c.148G>C Exon 2 AN, H, PN

Val32Ala (p.Val52Ala) T>C Exon 2 AN, H, PN

Val32Gly (p.Val52Gly) Exon 2 AN, PN

Phe33lle (p.Phe53lle) Exon 2 E, PN

Phe33Leu (p.Phe53Leu) Exon 2 PN, C, AN

Phe33Val (p.Phe53Val Exon 2 PN

Phe33Cys (p.Phe53Cys) Exon 2 CTS,

Arg34Gly (p.Arg54Gl c.160A>G Exon 2 E

Arg34Thr (p.Arg54Thr)

Lys35Asn (p.Lys55Asn

Lys35Thr (p.Lys55Thr)

Ala36Asp (p.Ala56Asp)

Ala36Pro (p.Ala56Pro)

Asp38Ala (p.Asp58Ala)
Asp38Val (p.Asp58Val

Asp39Val (p.Asn59Val
Trp4lleu (p.Trp6llLeu
Glu4d2Gly (p.Glu62Gly)
Glu42Asp (p.Glu62Asp)
Phed44Tyr (p.Phe64Tyr)
Phe44Ser (p.Phe64Ser)
Phed4leu (p.Phe64leu)
Alad5Ser (p.Ala65Ser)
Ala45Thr (p.Ala65Thr)
Alad5Asp (p.Ala65Asp)
Alad5Gly (p.Ala65Gly)
Gly47Arg (p.Gly67Arg)
Gly47Ar; .Gly67Ar;
Gly47Ala (p.Gly67Ala)
Gly47Glu (p.Gly67Glu)

4 Al (D

Sequence Variant (MRNA)  Location Reported Phenotype Ethnic Group



http://www.amyloidosismutations.com/cdna-attr.html
http://www.amyloidosismutations.com/cdna-attr.html
http://www.amyloidosismutations.com/cdna-attr.html
http://www.amyloidosismutations.com/cdna-attr.html
http://www.amyloidosismutations.com/cdna-attr.html
http://www.amyloidosismutations.com/cdna-attr.html
http://www.amyloidosismutations.com/cdna-attr.html
http://www.amyloidosismutations.com/cdna-attr.html
http:
http://www.amyloidosismutations.com/cdna-attr.html
http://www.amyloidosismutations.com/cdna-attr.html
http://www.amyloidosismutations.com/cdna-attr.html
http://www.amyloidosismutations.com/cdna-attr.html
http:
http://www.amyloidosismutations.com/cdna-attr.html
http://www.amyloidosismutations.com/cdna-attr.html
http://www.amyloidosismutations.com/cdna-attr.html
http://www.amyloidosismutations.com/cdna-attr.html
http://www.amyloidosismutations.com/cdna-attr.html
http://www.amyloidosismutations.com/cdna-attr.html
http://www.amyloidosismutations.com/cdna-attr.html
http://www.amyloidosismutations.com/cdna-attr.html
http://www.amyloidosismutations.com/cdna-attr.html
http://www.amyloidosismutations.com/cdna-attr.html
http://www.amyloidosismutations.com/cdna-attr.html
http://www.amyloidosismutations.com/cdna-attr.html
http://www.amyloidosismutations.com/cdna-attr.html
http://www.amyloidosismutations.com/cdna-attr.html
http://www.amyloidosismutations.com/cdna-attr.html
http://www.amyloidosismutations.com/cdna-attr.html
http://www.amyloidosismutations.com/cdna-attr.html
http://www.amyloidosismutations.com/cdna-attr.html
http://www.amyloidosismutations.com/cdna-attr.html
http://www.amyloidosismutations.com/cdna-attr.html
http:
http://www.amyloidosismutations.com/cdna-attr.html
http://www.amyloidosismutations.com/cdna-attr.html
http://www.amyloidosismutations.com/cdna-attr.html
http://www.amyloidosismutations.com/cdna-attr.html
http://www.amyloidosismutations.com/cdna-attr.html
http://www.amyloidosismutations.com/cdna-attr.html
http://www.amyloidosismutations.com/cdna-attr.html
http://www.amyloidosismutations.com/cdna-attr.html
http://www.amyloidosismutations.com/cdna-attr.html
http://www.amyloidosismutations.com/cdna-attr.html
http://www.amyloidosismutations.com/cdna-attr.html
http:
http://www.amyloidosismutations.com/cdna-attr.html
http://www.amyloidosismutations.com/cdna-attr.html
http://www.amyloidosismutations.com/cdna-attr.html

e (Protein Variant
20-aa signal
ide)

\Val93Met (p.Vall13Met)

Val94Ala (p.Val114Ala)
Ala97Ser (p.Alal17Ser)
Ala97Gly (p.Ala117Gly)

Gly101Ser (p.Gly121Ser)
Prol102Ar .Prol122Ar

Arg103Ser (p. Argl23Ser
Arg104Cys (p.Argl24Cys
Arg104His (p.Arg124His)
llel07Val (p.lle127Val

lle107Phe (p.lle127Phe

llel07Met (p.lle127Met
Ala108Ala (p.Ala128Ala)
Ala109Ser (p.Alal29Ser)

Ala109Thr (p.Ala129Thr)
Alal09Val (p.Alal29Val

LeulllMet (p.Leul31Met
Serl112lle (p.Serl32lle)

Pro113Thr (p.Pro133Thr)
Tyr114Cys (p.Tyr134Cys

Tyr114His (p.Tyr134His

Tyrl16Ser (p.Tyr136Ser)
Thrii9Met (p.Thri39Met)
Ala120Ser (p.Alal40Ser)
Vall22del (p. Vali42del
Vali22lle (p.Vali42ile)
\Val122Ala (p.Vall42Ala)
Pro125Ser (p.Pro145Ser)

Sequence Variant
(mRNA)

c.337G>A
c.341T>C
c.349G>T
¢.350C>G
c.361G>A
c.365C>G
c.367C>A
c.370C>T
c.371G>A
c.379A>G
c.379A>T

Location

Exon 4
Exon 4
Exon 4
Exon 4
Exon 4
Exon 4
Exon 4
Exon 4
Exon 4
Exon 4
Exon 4
Exon 4
Exon 4
Exon 4
Exon 4
Exon 4

Reported Phenotype

PN

AN, H, PN
PN, H, E, AN
H, PN
non-amyloid
non-amyloid
H
non-amyloid,
non-amyloid
CTS, H, PN
AN, PN

H, PN
non-amyloidogenic

Ethnic Group

Malian

German, Greek (Cyprus)
Chinese, Taiwa

Japanese

Japanese

German
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AmoteAeopata Mevetikou eAeyxou APOCII

Nedpikn avendapkela anod 10stiag — AvixyveUuBnke n petaAaén Lys41Thr c
TeAKO otadlo XNA oe nAwkia 81 etwv yoviéio tng APOCII-2

41 €TWV OLOUUTTTWHLOTIKOC



Apuvloeidbwon ApoA-|

Apo Al
Leu60Pro

HriatopeyaAia , avénon
XOAooTATLKWY VIV LWV,
urtoyovadlouo




NO202TA METAAANAZEQN TQN A2OENQN NOY
EAEMNXOHKAN

W TTR
H APOA1
- APOCII




[ http://amyloidosismutations.com/main_menu.html ]

Mutations in Hereditary Amyloidosis

Main Menu
Iransthyretin (//4/
Hbrinogen Alpha Chain (764/
Apolipoprotesn A-l @A43041
Apolipoprotein A- |l (4EGAZ,
Lysozyms V)

Lalsolin (GSH/

Heta-Z2-Mwceoglobulin (28

Lystaun 34 (L8735

Submit Mutations




[EVETLKOC EAEYXOC YLO KANPOVOUOUEVEC LOPPEC
apUAOELOWONC OoTNV OEPATTEVUTLKN

e J€ TOLOUG XPELATETOAL YEVETLKOC EAEYXOC;

1. TvwoTo LoToPLKO KANPOVOUOUEVNC MOPDNG
aMUAOELOWONC OTNV OLKOYEVELQL

2. NeoiL<50 €tn pe mpooBoAn os kapdia / MNZ,

3. Atovikn MoAuveuponaBela pe N xwpLic
LuokapdlomabeLa

4. e kaBe mepintwon apuvAosidwonc xwplc
nopoucia mapampwWTEIVALULOG

5. 2e aoBeveic pe dtayvwon ATTR (pe Baon to PYP-
Tc99m)
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* Y& TTOLOUC XPELALETOL YVEVETLKOC EAEYXOC;
— Né€ot <50 £tn pe nmpooPBoAn oe kapdia / NN
— 2€ olpUAOELbWOoN YwpLc apampwIeivoLuio
e ATTR (pe Baon to PYP-Tc99m)




AmoteAeopata MevetikoU eAeyyou yia TTR

R-2:5 AXOENEIZ (Ol 2 EINAI MATEPAZ KAI KOPH)
1-3: 5 A2OENEI2
4:1 A20ENH2

A2OENH2

'TATEPAZ KAI Y102
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SEQUENCING OF APOCII GENE. PATIENT 1: Normal, PATIENT 2 : mutation
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