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Abstract

Project Code: RMU5180045

Project Title: Improved molecular analysis of the genes causing autosomal dominant polycystic
kidney disease (ADPKD): an efficient approach using denaturing high performance
liquid chromatography (DHPLC)

Investigator: Lecturer Dr. Wanna Thongnoppakhun

E-mail address: wanna.tho@mabhidol.ac.th

Project Period: 4 years 6 months (15 May 2008 — 15 November 2012)

Autosomal dominant polycystic kidney disease (ADPKD) is one of the most common life-
threatening disorder caused by mutations in PKD1 and PKD2 genes which are responsible for about
85% and 15% of all ADPKD cases, recpectively. Complete mutation analysis in both genes must be
performed before giving a definite diagnosis. This makes identification of PKD1 and PKD2 mutations
time consuming, technically demanding and expensive. This study aimed to apply the efficient
technique, denaturing high performance liquid chromatography (DHPLC) to develop the standard and
cost-effective strategy and method which are appropriate for Thai population via mutation screening
in blood samples obtained from 70 unrelated ADPKD patients. The experimental design covers all
coding sequences of PKD1 and PKD2 comprising a total of 78 amplicons (of which 61 in PKD1: 2
long-range PCR and 59 nested PCR, and 17 PCR amplicons in PKD2). A range of optimum
temperatures for partial fragment denaturation of each amplicon in DHPLC system was used in the
mutation analysis. Mutations were identified by their distinct elution peak patterns (non-wild-type
profiles) on the chromatogram and were confirmed by DNA sequencing. Heterogeneous mutations
in both genes were identified, most of them were found in a single family. For PKD1 mutations, 35
out of 46 were novel (of which 15 were definite), while the rest 11 were reported. For PKD2
mutations, 5 out of 10 were novel (of which 2 were definite), while the rest 5 were reported. This
study is the first report for PKD2 mutations in Thai population which account for 25.0% (16/64) of all
identified mutations. However, a large number of missense variants found in this study requires more
approval whether they were pathogenic. In the patients whose mutations could not be identified, the
causative changes might be large deletions or points mutations located in regulatory elements and/or
intronic regions distant from the coding region that are not covered by the test. The mutation data
from this project will be submitted to the ADPKD mutation database to extend the database for more
ethnic groups and further used in clinical practice as well as for genetic counseling. DHPLC
technique was evaluated to be efficient, sensitive, reliable, standard, cost-effective and having a high
mutation detection rate of 91.4% (64/70), of which 54.3% (38/70) were definite mutations and 37.1%
(26/70) were indeterminate variants, thus being a powerful method for molecular diagnosis of ADPKD
that should be implemented as a routine test for proper clinical care. Nevertheless, the strategy and
method for mutation detection of PKD1 and PKD2 could be better developed in the future by any

modified techniques to save the time and labor of the genetic testing.

Keywords: autosomal dominant polycystic kidney disease, PKD1, PKD2, DHPLC, ADPKD
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1 v dqj = o Q o a wn Q =4 a 1 =
Aeunini wazdangnwdmsvinlulglalunmsd jufmanzsununmsinuuamalng 9 lunsd
a & v Ao ° X A € o ' = a
gasdublaglanizanidiuin samples 11N mlﬁ’lmagaﬂLﬁuﬂs:IﬂﬁuawuauMWﬂ atnalsna
ad a o‘uqa' = p?{'e/ %> wdt:l s&/ v %
LWINHLAZITNNTATITLATIER NI Wi I ANTnNa A B9l laanluwauwiae Tagandy
NARADWUITIHUTZNOY LNATILAAIAILAZLIIIIHUAITATIDIATIZAAI LA DN
v Av AN o o L2 6 6 A 1 Aaa [ « >
magawammﬁ]wvl,m:gﬂm"l,ﬂlmﬂsﬂwumammwmmwammumﬂm MILE13E9NY
\Aalsa MIQUATNENNANNZ AN LLa:m‘ﬂﬁﬁﬂﬂ%ﬂmLm:ﬁﬂmaw”m;ma@‘?@ia"lﬂ lunany g
RDNWNITNIINITUNNE wamimnmaa%w”uﬁqmam%a\ﬂ‘m ADPKD ﬁmﬂm]”agaﬁ‘l‘*ﬁ%’mmvlﬁ
L% 1%’3%15.@1‘5@1%%%9%1%;@3yawqﬁasﬁ"l,sjﬁﬂim”aﬂmﬂuiiﬂ ADPKD luasauaiiiasniali
Qﬂmﬁﬁmmmam"lzjfmw Naﬂ'rsm’sﬁm”ammﬁoﬁ@;mmamaﬁolumtﬁﬁaa@T@?{uamazkﬂmaa
adfihondemdazuinalaliiihe sulwddsinms deyansnaewuiaasiiu PKDT uaz
PKD2 fewnulunuisnd nadudoyatuguniniudasiinewnazinisdnm  genotype-
phenotype correlation LLazfﬁ“aQamiﬂmyw"’ufmaaaaaﬁuﬁmﬂﬂiz"mmmﬂﬂmmzﬂszﬂnﬂﬂ@mm
¥ A @ [ . A ' o ' '
qul,%a‘*mm:"l@"lmﬂuaaﬁﬂmuga:aﬂu ADPKD mutation database ﬁﬁaﬁ]:mm}@ﬂqwluuwaa
anunwlwnisrialsauad DNA variants nazgndunudnda 1 89luninim nMIfiEanInITyY
mmﬁmﬂnﬁmaw‘"u‘gmmvlﬁ LLa:a‘E‘mynavl,nn'mﬁ@miﬂmyw”ufﬁaﬂa"lnmsﬁmﬁ’]ﬁim”u
dl v =1 o L= ] Ql 1 L= dl Yo dq' v
luanafidusmgvadlsnldzdanuddyetvidenmsiamonlsinmilsadliinanzandu

N EJ‘.U‘ﬂﬂaVL@T (personalized medicine) luauna
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UNI (Introduction)

‘[sm"l,mﬂuqafwﬁﬁ@ autosomal dominant (autosomal dominant polycystic kidney disease,
@ a A . { A I
ADPKD) dulsawusnisudszinngnanudiannutiesfigalsanisludszzinamilan gu@niaal
Uszanos 1: 400-1,000 (1) énsudssndlng dszanarindeulnaidulseitlaidasnin  65,000-
160,000 A% l3n ADPKD faifulinaasaisiznansszuy (systemic disorder) anwmzdanvailsn
dadigaidwwinnilanisestne Mawiuamzunindaunale ldun anwdulafogs dasazidu
A e a & A a a a A
WWaa 1aanad aaanmadudsaniy lulawssifannzlanoawnn @) Fannlenosey
gy (end-stage renal failure, ESRD) fiflaungainlsadnuldsavaz 10 vaannzlanumnua
a nn:i v 2{’0/ ‘:i s d' [ bt .?: A
(3) wenananuAadn@flaudy lsaiidsanauaatanisiedbnzdu wu audugain waaadaaly
suadlawas Awinlafiadnd uazldifou iludu (4) emmaslineradnngldaudarluasad o
= A o oA o A A o oo o Aa ~ o A
win wiadbdlvg Wadihodudemresdasiaiunguasnslassedia dudgmduguning
NNINIH  SIRANIZNU@eTIa nINK Aveuadd diea uazlaIegianazedilined uazad
ady o A ) A | A a . X

Urinam@ndesiumazlunisgua lasawizasnmadilauazidasudieladaufodnlddoun
o | Y X A A o A aa o A '
Alsdmelinfielimbaindediennnnglanzezgaiofonglzanm 50 § waznnsdiuans
\FHOTINNNAIZARALR A LUFNBILAN

l3a ADPKD fiansmuzainmanuadfiniudslaidu 2 ngulng Aalsa PKD1 uazlsa PKD2
(finaNNINALRUTVRIEU PKDT Uaz PKD2 mudaL) LLﬂmaﬂitﬁvL&immmﬁ’@mjﬂﬁ 18931n
flanuawinenuadnaan  lasiald lsa PKD1 Wunguifioanssuusndt (@wadolaliad
ESRD @a 53 Jlu PKD1 isuny 69 Dlu PKD2) wazwuldvasninlia PKD2 &9 6 win (5) N3

v A

> « > o > Qs 1 v &/ 1 ]
Tnw1l3n ADPKD luﬂﬁlquumvl,mwmim:nwmmmnm:ﬂs:ﬂuﬂs:ﬂaﬂﬂ%mmﬁmmwu el laJ

PP A

R1U1IDINE AL be ATnangad mimuqmmzﬂaan”umsn,ﬁﬂi‘iﬂlumam%'a@T’ssm'rﬂﬁ
ddinmuuztimanugmaas  (genetic counseling) Baidunslidayaunrisuazasauaiaii
2ATADIVDINITLAA 1T AT UATILAZNIILR BN AT KWATALAT) tWalasnwniTananaalsa
< A @ < 2 o o A wa o § ¥ @ o
nnmIauri ldgidntiaunie unsliiwimiemsdjiaaawetasnunzunsnsawainlsauas
FeAaNIIAANIIZIANY AT mﬁﬁaﬁmmzwmﬂsmisﬂﬁgﬂﬁaﬂmwiazmauﬂ%’ﬁaLﬂuﬂam”ﬂ
fdnadwiidatzininwlumiguainsdihouazsndnaseuaifiduliad
myiiaaslin  ADPKD  fwiugidasandanisideasneniinlasunndnianutiwig
LANIZA LL@:Hﬂﬁ@]i’;ﬁLﬂﬁ:ﬁﬂNar&w”ugmam§ﬂnnau1umtﬁﬁmsmnﬁazlé’amwm’m@?
A & ' A o o A Ay Aa o ' ~
(ultrasound) Lwa@qumlu"lm"l,wmmmuaﬂwammLﬁlu"l,@ wIalunyIdnadasniiasslsanani
2 mslunefiengiesndii 30 4 MIATIINIURUTAEATENATU ADPKD FBUN TR TIZHA
v . { fl va a A o ' a ¥
linkage &7t polymorphic DNA markers fiaglnaZarnutiu PKDT Savilelienn uditiidunsaa
o Aov o @ ' Aa v | a a o . [Py g
lagdauuazdvasnnanailszniy o Immmammwmaumm’Lumaumnﬂummmlmm
[ ¥ o @ Ao o 4 . . ' o 9 oA ° o
A729 16 wazTasnanaAAai3ad recombination 3xwiN9EWNL markers NlTdsa71avlwviuele

a v 1 a A a ed s’n'l a 3 [l . A ¥
Aawanale laslawizadnidadiaidunsdluasnisnaewuiiiiaiuln (de novo mutation) fiwule
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vasluin PKD1 azﬁaﬁﬂﬁzjamm“fuﬁn 1uamumsz:ﬁ‘ﬁmimnqaﬁﬂuvlmqhU‘S% ultrasound £33
fanuhunwe LLazpjﬂ’ss;Jvl,u'ﬁauﬁﬂmam%ﬁ‘hmumnwaﬁﬁ]:ﬁﬁmﬁms’]zﬁ linkage b N3
m’sﬁmﬁ:ﬁmiﬂmmw”uﬁﬁﬁu PKD1 ﬁ]:mmmlﬁﬁagamaw"’uqnﬁuLLfipSTﬂ’;Uﬁﬁl,ﬁmﬂmﬁmlu
ATaUATI Lo

ﬁ'uﬁtﬂumm@;maﬂiﬂ ADPKD ﬁgﬂﬁuwuuﬁ’sﬁag 2 fiu fs fu PkD1 unlaslulawd 16
(16p13.3) (6) %aLﬁummqmaﬂ‘m PKD1 (Fanuiszanmiosas 85 voalsn ADPKD 1i9wua) uaziu
PKD2 uulastulay 4 (4g21) (7) %atﬂummqmaﬂm PKD2 lugilas ADPKD dszunmsouas 15
wonandi sdnenuisanuduwld|duesiv PKD3 ﬁ'mmﬂumm@mm@:ﬂw ADPKD s#uiiagi

lildifannmInaowusuesdu PKDT wia PKD2 (8) LL@iﬂz)ag.u”u ﬂ'ﬂ&immsm:ﬂﬁdﬂﬁmfuﬁag
a5m3oly wonanit Samuingdlsa ADPKD ﬁLﬁ@ﬁnﬂmSﬂmﬂw”ufmaaw%aaoﬁulué'ﬂwmz trans-
heterozygous (9) Myifiasousnlsa PKD1 uasy PKD2 lasardpainmsmanafinunsasarinleenn
ifiosannamsvaslsansaesadiundenuann LL@i@mﬁauIm PKD1  92lA2n07ui3aannin
Lﬁadmﬂﬁmﬁ@muﬂmﬂﬂﬁaﬂqﬁaaﬂdﬂ (10) atnalsfiann Tungulsadisariu anisuaaszaslse
Fafanuuandsnuagsinnluudazasauash niouduaaseunsadeann (1) vmlwidendlese
maw”uﬁqmsw%a?ﬁLn@ﬁauﬁiuﬁﬁﬁﬂfwa@iammamaaﬂmaﬂiﬂimﬂa"l,ﬂ "two-hit" lunisral#ifia
qaﬁﬂuvtwﬁlu“[sﬂ PKD1 (12) waz PKD2 (13) e

fiv PKD1 \luduawalngl § genomic DNA ww1a 53.5 Alalus Uznaueas 46 exons uaz
i mMRNA 2w 14,148 wa (6, 14, 15) (AR 1) namﬁmﬂu‘[ﬂsamaaLfiaﬁmemaf (integral
membrane protein) %a polycystin-1 (PC1) e'fidl,%a’ha’mﬂu receptor ﬁLﬁmﬁaaﬁumiﬂg’jﬁuﬁuﬁ
(interaction) JzWiNd cell MU cell Waz/mIaszwing cell AU matix PC1 fluanazwialng
Usenaudle 4,302 amino acids wudlassaelaidu 3 &@unan fe extracellular N-terminus
(ﬂszﬂauéﬁﬂ leucine-rich repeats, lectin-binding domains, Ig-like (PKD) domains 8% sea urchin
receptor for Egg Jelly, REJ); membrane-spanning region (11 transmembrane domains) LA
cytoplasmic C-terminus &% PKD2 { genomic DNA 211@ 68 Alalua Usznaueis 15 exons
uazd mRNA 2u1@ 5.4 Alalug (n’l‘wﬁ 2) naqInaLiu transmembrane protein ‘ﬁlﬂizﬂaud”m 968
amino acids %a polycystin-2 (PC2) (7, 16) sﬁaayﬂu transient receptor potential channel
superfamily ﬁﬁ%ﬁﬂﬁLﬁu non-selective cation channel 6‘11%0m’i]Lﬁﬂ?iﬂdﬁﬂﬂﬁiﬂ?ﬂ@lwﬂ%&lﬂm Ca2+

Melwsas (17)
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N 1. laseas19va98n PKDT N52aU DNA, mRNA uazlds@un Polycystin-1 (PC1)

N 2. las9a5192a98% PKD2 15¢@ 1 DNA 1Laz mRNA (18)

Tséiw  Pct1 usx  Pc2  uasddsznavvesifimydionsadyanmdidudauin
(multifunctional signaling pathway) (17) lag@asyinamusianuiiul JEunnsaanuns C-terminus
yosldsdurionas (nnd 3) ﬂ%@jﬁ@‘i’nmmﬁagﬂu primary cilia wflounuiulysiudug Afvatas
ﬁ‘un‘szmuﬂ’mﬁ@qaﬁ’] (19) mydsznaunuidu complex ﬁmﬁlﬁmﬁwﬁLﬂu@l”ﬁum’mfﬁﬂ (flow-
dependent mechanosensor) %omuquam’szmﬂﬁtyw”@um (differentiation) maavﬁaéﬁﬁauqvia"l@
(renal tubular epithelium) (20) mildsduniresfilfauwusaeturlianafaUndnfioduny
IﬂsﬁulmiﬂiﬁuﬂﬁasimJLflummqlﬁmsw?tyw”@ummawiavlmﬁ@ﬂﬂﬁ amﬁmﬂuqai{’] (renal cyst)
umamsugasvaslsaluaivrzauinldinontu (nnd 4) sdﬁaﬁﬂé'ﬂgmmaw”uﬁqmmﬂ@ﬂma
71 polycystin wg\iaaoﬁﬂg’jﬁuw”uf@iaﬁ'uﬁa I(ﬂULL&@GIﬁLﬁWJ"IQGﬁ’W’mVL@WE]('JEJTUI’JEI PKD1 UN9&IUa
SUNRQIIN somatic mutation Ui PKD1 mmzﬁmammﬁm}’m somatic mutation Vg% PKD2
Fensdinasihdetsznouniy germline mutation Va8 PKD1 (3on311lu transheterozygous state 7

dnmInanaWusuesiu 2 Swdusing (21)
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AW 3. UFUNUINIY C-terminus 28311564 Polycystin-1 (PC1) Uaz Polycystin-2 (PC2) (22)

{ a ada & o A 4 A ae o , 'Y .
AN 4. anuAaUn@niiadunulysin PC1 nio PC2 (F9fy faunusszninanuidn polycystin complex Ut
. - & A ' A o . ) 2+ .
primary cilium °l|ﬂ\'iLsﬁaE‘]Lilalql'ﬂE’JVL@ILWQﬂ']Uﬂa@]ﬁmumuqmw’]uﬂ'ﬁﬂ'ﬁﬂﬂlﬁ$ﬂu Ca mnluvﬁaa) Lﬂu

sag ity wanzesalafadnd awRadugaiuaznnizlensldluniaa 23)
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mIanaliaTednInaeWRsludn  PKDT  uaz  PKD2 ugeidudszlomidons
5fiadolsn ADPKD lazass wazenatiwlianunszirsfisanunalnmsifialsauassndivimiing
f1AQVAY polycystin ool uelun9UHua maesradn PKD1T vinldsnnann lagananms
maaﬁuﬁlmyua:éwmu exon {11N (genomic DNA Uszanms 54 Alaiu, mRNA fainuen 14,148
LUN, 46 exons), LLa:ﬁﬁ%ﬁﬂ”mﬁq@ finnudsutausasiauiintlondadgisann nanfe dezanm 3
Tu 4 2895% PKD1 n9en 5' (Uszunos 40 Alaluauad genomic DNA %38 10 AlalUavad mRNA)
L%I&l’i]’m exon 1 919 exon 33 Lﬁ%dﬁ%ﬁﬁﬂlﬁu‘gﬁﬁau (reiterated region) L homologous genes (HG)
Pwn 6 8w (PKD1P1-P6) Gﬁx‘]aQU%I@SI&JI‘TJSJLﬁ&l’)ﬂwuﬁ@‘i%mﬂd 16p13.1 W9 ndu PKDT
Uszanmh 13-16 Mb 1196 proximal lagfidumaniiilassairefivaiion (homology) fiu PKD1
transcript 193888z 95-98 (24, 25) ((g]mwﬁ 1) anwmzduivhlitanatunuildiuia il
mm‘mLLsmLm:mmLmﬂ@mvl,@ﬁfiaéfaamsﬁﬂmmiﬂmﬂw"'mfmaaﬁu PKD1  ¥nlnsdanunin
PkD1 luszpzusninldifissnisasivdienzilusiudn 3 vesfuiiddauwslisrdantuiula
Wit (26, 27) B9luniniiu Su PKD1T ﬂ'aﬁimaa%’]mmﬂﬂizmsﬁl,ﬂuqﬂaﬁﬂ@iamiﬁ’] PCR 1dw
aghann laun m3ng polypyrimidine tract IWIABNIRINES 2.5 uaz 0.5 AlatwaluuSians intron 21
WaZ intron 22 @NEIAU (28), fsauianalelnandusuim guanosine LLaz cytidine (GC content)
§987N (62.5% 1 genomic DNA Waz 66.9% 14 mRNA) uazil repeat sequences iudmwauunn

ﬁé'omﬂﬁm’m‘*ﬁagaﬁﬁﬁumamaaﬁ'u HG v 6 8w (29) sindsuralanldwenenuwam
DN g Lﬁaﬁnmmsﬂmﬂﬁuﬂu reiterated region Va98% PKD1 lagandunannsaanuuy
primer asnyssaiaseinianaalile PCR product fifanusiwizdain PKDY uaslsiaainms
Uniilauanngreuiianalendues HG vanua e lfiduwsiuuy (template) lwmMInTIaNT09MINTT
naeWugde 55mafltieSon PKD1-specific template anaisuduannsle RNA Tapvinudu
anchored reverse transcription and polymerase chain reaction (RT-PCR) 284 exon 22-34 141@
877 2,440 giua (30) wiaidu long RT-PCR 284 fulllength PKD1-cDNA (exon 1-46) 311 13.6
Alawwus (31) & PKD7-specific template 75udwanM3lE DNA fnsvindu long-range PCR
(LR-PCR) a7aufAld coding regions ﬁﬁlm@@h\‘ﬁ] N LT A3I8UARA intron 1- exon 11 lagdvma
6.8 AlALUR (32), exon 2-15 (13.6 Alalua) (33), exon 11-15 (6 ALALUF) LAz exon 15-21 (3.5 fila
LUR) (34), exons 21-34 (13.5 AlalU®) (35), exon 23-34 (~10 AlALUF) (36), exons 15-23 (~9.1 fila
LUR) WAz exons 23-34 (~6.4 AlaluR) (37) Long-range PCR ﬁmqﬁqﬂﬁmm@ 18.1 AlalU& (exons
13-34) l¥aramana1uwuslu intron 13 vaadu PKD1 lumaﬁm%"mu"lmﬂ@ﬂﬂmzmaag‘?ﬁ‘fﬁ (38)

MIATIAINTaIMININABWLIadu PKD1 lu PKD1-specific template H¢l435n36149
L% protein truncation test (PTT) W8z nonisotopic RNase cleavage assay (NIRCA) (30),
heteroduplex analysis (36), single strand conformation polymorphism (SSCP) (34), denaturing
gradient gel electrophoresis (DGGE) (39), multiple restriction fragment-single strand conformation

polymorphism  (MRF-SSCP)  (40) udi5n136199  iwadkdaldaammiasianunisnanowug
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Aaudngdn Wipsosas 30-50 uludn1saialasds direct sequencing ARaaNIfuIBITw PKDT
Waz PKD2 ﬁﬁé‘@]i’mﬁim’mwumsﬂmyw”mfﬁ%‘@mmﬁﬂﬁasaz 41 wi2 34 lu 82 v du
PKD1 ~ 29 W8z PKD2 ~ 12) NU variants ﬁmazl,ﬂumsﬂmsw”ufﬁﬂi”aﬂa: 37 e 30/82 (1w
PKD1 ~ 32 Wwaz PKD2 ~ 4) (41) Tiuuionas 78 adnslshia SEmsasrafildinaniilimunsiios
IEfunsdnsduiifumnalngswiunanoiu

Rossetti  LLazatwe (42) lasinien denaturing high-performance liquid chromatography
(DHPLC) 6‘?0Lﬂum’%iaaﬁafjmsw:ﬁm‘sw"'uﬁqm‘mﬂ‘i:ﬁﬂ%mwgoﬁ'ﬁwmmmuﬁaé‘cﬂiuﬁ'ﬁ (semi-
automated method) m‘lfﬁ‘l,umimnmmmmiﬂmyw"’ug‘ma@wgoﬁu, PKD1 uaz PKD2 N13¥n9n%
289 DHPLC lﬁﬂmmmauﬁamai‘mqumiﬁﬂmwﬁomﬁ'mé’nmwaa ion-pair reverse phase
liquid chromatography LLﬂﬂlﬁLﬁuﬂawuLmﬂ@m‘swﬁoﬁﬁmamﬂ@lﬁﬁi’u@jﬁ'u"[@“’hjaugirﬁl,ﬁmmﬂﬁ
Luama@hl,mmvhilﬂwﬂﬁ'u (heteroduplex  DNA) ﬁ'uﬁl,ﬁw,amUﬂﬂﬂﬁﬁﬁ]"’ugiﬁ'uvlﬁasmamyitﬁ
(homoduplex DNA) I@ﬂaﬁﬁ'ﬂﬁgﬂﬂﬁigﬂﬁu (adsorption) 1ag matrix ‘ﬁlagﬁlu chromatographic
column AUANAIITH (43) aLﬁuLam&l@;ﬂ% PCR amplicons 73 sequence variations (hiin3ztdu
mutation %38 polymorphism ﬁ@l’m) 224 mismatched bases V‘iﬂﬁlﬁ@ﬂﬁé’uwﬁﬁ“ﬁu matrix a1t
ni amplicon 1Un@ (wild-type) F9nnazeananldiini nafildazifiuidn elution profile
wWasnudaslihdaifioudy profle Und 3% DHPLC idiflanwla (sensitivity) uazAInusLmig
(specificity)  §9 mmzﬁ'mmﬁﬂm’ﬁﬂLLa:maa?ﬁaﬁmimw"’uqmmﬁﬁmﬁmm:ﬁﬁumm@lmgs]
wiafldratvaradwiuinng mwmadegndlinuldnasansm anf I#iNansaraiin e
ﬁ%@ﬁgﬁ]ﬁmiﬂmUwvufﬁl,ﬂumm@;maﬂmw”uﬁqmsu (screening or validation of disease causing
mutations), I%Lﬁamsﬁumﬂ%am’maaum’mLLﬂJscTu%mﬂ%mymaw”ugﬂﬁm‘%aaﬁﬂﬁ (discovery
or detection of genetic variations or single nucleotide polymorphisms, SNPs) (et (44)

Rossetti uazamz (42) ldld DHPLC dnwgfilaolsn ADPKD $1wan 45 118 &1ansnnsaa
wumiﬂmsw”ufﬁl,mﬁ'wzmm 29 wia wwesdn PKD1 26 Thalaz1adidn PKD2 3 THe Uazes
wumsﬂmﬁw”ufﬁuwzl,ﬂu missense mutations 8n 5 wia TN 34 Bia ldlaaanniIasie
WUMINALWUTIaaz 76 WoNNISIATI9WY polymorphism wasiiu PKDT Snidudiwinann
LLazﬂﬁjuﬁnﬁfa‘"mﬁuﬁ (45) g1ldld DHPLC dnmsilinlesn ADPKD P5fladumunaninuiued
Consortium for Radiologic Imaging Study of PKD (CRISP) 914231 202 318 La@I3aWUNIINaNE
wutldfisTauas 89 (180 1u) lawwuluu PKDT Sawuaz 85 (153/180) waz PKD2 Jaunz 15
(27/180) &niinIsuT Il DHPLC asmnMInaenutlulin ADPKD ldaninisasiany
Jouay 64.5 lauwuludn PKDT Sanas 56 (53/94) waz PKD2 Satiay 8.5 (8/94) (46) n13L% DHPLC
ﬁdﬁﬂ’j’uﬂumﬂﬁﬂﬁﬁﬂ’nﬂ’aLL&:ﬂizﬁﬂ%ﬂ’]ng Auein wazldnafisiaisininatnsug Masldniu
annawwinit dnsuiiu PKD2 Adgdnmatnsuninaslasldiiniedngg iy LL@iqﬂ'ﬁmifﬁﬁwu
Tutlszannsdnoifamaarauandranuld asudsasas 10-20 2045198130 ADPKD YInua (45, 47,
48)



16

Uu:a]ip_lvu gmﬁa;&a Autosomal Dominant Polycystic Kidney Disease: Mutation Database
(URL: http://pkdb.mayo.edu/cgi-bin/mutations.cgi) LEAIDIAMUARRINRANLBENINN (high allelic
heterogeneity) maamsnmmw”ufwgaluﬁu PKD1 usz PKD2 S9wuvaduw 1,102 uaz 183 wfia
ANEIAY I@]ﬂﬁmiﬂmﬂW”%fﬁ%’mlmyﬁ'ﬂmaﬁ]wmﬁmﬂ%@m (wuluaseunsagihoiiios
asaunsaLdoalulan) SstliiRiuin vafu PKDT uaz PKD2 ﬁé’@mmmﬁ@miﬂmyw”uﬁ:ﬁgamﬂiu
U3znT ansmaznINauWUseIiu PKD1 uaz PKD2 ﬁm‘ms:msag}'ﬁﬁ"l,ﬂwgaﬁu laifigunsiela
il hot spot dmlmy}ﬂuﬂszmﬂﬁﬁﬂﬁﬁ@ premature termination U84 polycystin vamos leur
frameshift mutations (small deletions/insertions), nonsense mutations L& splicing defects 970
Wifondu PKD1 usy PKD2 ﬁﬂmﬂw”ufma:gzyLﬁ'ﬂmmmmmhmiﬁmﬁwﬁ (loss-of-
function) weNaNd LABHTB9NES large deletions Fewuldtosannluiiu PKD1 Ao exon 1-26
(17 AlaLUg), exon 15-26 (5 NLaLUE), exon 15-21 (7 ALALUF) (49), exon 31-34 (2 A laLUE), exon
34-3'UTR (5.5 NIALUR) (6) Uag intron1-exon 5 (~3 Alalug) (33)

mumiﬂmgw“ufmﬁ@ missense mutations, in frame deletions/insertions %38 intronic
changes Awuldliaslufin PKDT  misdAsuudasas DNA lusnwazituwitnasanulasd
lalstdnunBuanoansduiazmialaasransvimind  (functional assay) wesliséin polycystin
\Foran az"l&immmagﬁvleﬁmuawhLﬂuminmslw”ufﬁl,ﬂumm@‘}maa‘[iw%avlsj faninii
missense mutations lufiu PKD1 Hianaifialananodiunbadioaingain gene conversion file
(50) aavin lunnsaaawindsinuiiu missense mutations fintiass lails polymorphism i azdos
mﬁ’ﬂg’mﬁagaﬁwﬁuLUaﬁauyitﬁﬁnﬂﬂéuﬂszmmﬁw§0ﬁvlﬂVL@TLﬂuIiﬂ ADPKD uaztdudszzing
ANINHANYLT T %aﬁagammf:m”aﬁﬂﬁmmﬁammﬁmaa missense changes luauUn@uLas
PegUaULLaUad DNA variants inmuinliviliiAalsa (non-pathogenic) dan (41) fai329 it
The ADPKD Gene Variant Consortium (51) 6}?\1Lﬁuﬂﬁjuﬁfnﬁﬁ'ﬂﬁﬁﬂmﬁuﬁﬂumm@;maﬂsﬂ
ADPKD mﬂﬂ”"ﬂaﬂ"l,@i”s’m‘s'suwamﬁl,ﬂ‘swzﬁﬂ’mﬂﬁﬂmmamﬂﬂs:mmaaém“’umaluﬁu PKD1
U8z PKD2 sawﬂ%ﬁagamoﬂﬁﬁﬂmaaﬂﬂm ADPKD ﬁLﬁmﬁaaLLa@ﬂﬂugﬁm‘Taga Polycystic
Kidney Disease Mutation Database, PKDB (URL: http://pkdb.mayo.edu) (52) 99aztaelfiiniss
fuNTnUTEIduan I uzYad DNA  variants ﬁmwwulmjﬂw ADPKD VLﬁashagneTamﬁmwu
W@ gm“ﬁaQaﬁtt&miﬁnﬁmmmmmmsl Lmu”l,li%’mﬁ@ﬁ'maamsnmUwvuflm‘izaﬁu PKD1
waz PKD2 namdenulunsaunialieniis 70% sauiinasiios 30% Snswudilunansasaunia
WazHINLINE 10% °11aamam%’wﬂ%mﬁﬂumsﬂmalw"'uﬁ:ﬁl,ﬁ@‘*ﬁuslmi (de novo mutations).

iﬁsmumﬁa”ﬂﬁshumslmw:LLsﬂﬁﬂvl,aiwummé'uw”uﬁﬁﬁ'@L'«aumammu?mlﬁwaﬂiﬂ
ADPKD fuzflaniadunibiveinminmonug doanleddmsamisoiuaasliiduinemuaes
yaslsnafianannogetalansznitontaunsa PKD1 Sanuauwiiny haplotype fitigadaanulsnd
danu DaudazdilinnuanuduwusiuriiazasnInaswuinay (10) Rossetti uazanzle

v & v o ¢ ] o ' 2 a Y 1 o A a
LLa(ﬂ\ﬂMmum’]&lﬁwwu'ﬁizwndmiﬂmUwuﬂuaﬁuﬂidLLiﬂ“llawu PKD1 @4 5 (@qLLﬁuﬂu')ﬂaIa
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né <7812) ﬁ'ummma@waﬂsmﬁ;mmmnifwﬁﬂﬁaﬂ ﬁm’%uﬁmaﬂmwmw:q@ﬁw (ESRD)
LﬁamqﬁaUﬂiﬂ;&”ﬂaUﬁﬁﬂ’ﬁﬂmﬂwvuﬁﬂuei’mﬂ?mé‘waaﬁu PKD1 ¢ 3' (53 1 uaz 56 O, P=
0.025) (53) wananit GadmsauiaastinnuFuRBE Il InaeRuIvadn PKDT
Aumsiianaaaiiananasliinad (intracranial aneurysms) 8néae (54) & wnIudu PKD2 A3
iwmuﬁw‘hLLmeaamiﬂmﬂw”ufﬁﬁwa@iammmmmmmﬁﬁﬂ (ldur  enuenlafiags,
Usszduden, flula wsrmidadelussuumadulasniz) agedaen (55) mMIruwy
wsnitseudnatansanunaln "two-hit' Sadainenssududamaialsa iesananaunanvesnaln
il Wawes germline mutation nnofiatdenniloununuaferilillsdufia loss-of-function YNt
walunsdifionvesunoiielwidniunaln "wo-hit' 631 germline mutation tRpsugvilWlysdn
ﬁ(ﬂﬂﬂﬁvlﬂmiﬂ'\‘]ﬁmﬁﬂ‘ﬁ'vlﬁmn%%aﬁaﬂifuﬁ'u@'hl,l,mi,waamsﬂmﬂwumf LRI A IS LR THAV D
somatic mutation Midlu second hit zidummnuaansmN IR TaITINENaINITY VRIS
HLaNNZLA (clonal proliferation) ¢ia 4/

%Lﬁuvlﬁdﬁmsﬁﬂmmsﬂmalw“uﬁfmaaﬁu PKD1 Uz PKD2 403d03minmsauaintoys
Hamdimeuinunn msasaiameidunssasliasuaaaaninnuenIiusINausiios promoter
Pa3funssesdsanafuansnuiumsuaasoanaasfiuds (56) flanwdAgadnaundenszyns
ﬂaﬁmﬁufﬁuﬁﬁﬂﬂﬁ Tumsit dasmsmsnamna luladfmanzauiaiiuylssdnsnwuesnis
mnlﬁgoﬁmﬂﬁ%HaﬁLﬂuﬂs:Iymﬁuﬁﬂﬁq@whﬁazl,ﬂu"l@i” Tuawaasulnd® drdnmsudasni
sunsnUsTIMamMyveslsneteldnatuan (57, 58) WRsTBNANUTNTIN (genotype) maa;ﬂ“ﬂwﬁ
sniwadansaadulaldoiuaas UNLINTBINIIATIAININANBWUEIEU PKD1 uaz PKD2 lu
Jill5a ADPKD azfaniamusmandusnun

luil 1999 fAduazamzldrinnisdnmidalsn ADPKD luaulnelasw@ui3s long reverse
transcription and polymerase chain reaction (long RT-PCR) ‘ﬁmmimwﬂ full-length cDNA Y IE%
PKD1 paninlsadnsduimzasaaniin @wa 13.6 Alaws) lasliddauiusves homologous
genes (HG) 1 6 fwdhandzududnSaduasiusn (31) daanldtszend long RT-PCR lul4
TINAY multiple restriction fragment-single strand conformation polymorphism (MRF-SSCP) Lag
THNUMIATIINUNINALRUTVRITU PKD1 ‘Lugi:ﬂw"l,m (38, 40, 59) dmfiu PKD2 i 69l
Lﬂmﬁimmumsﬁﬂmlu;&"ﬂaU"meﬁau luduvasaulnodiiidayavasiiu  PKD1 lu  PKDB
faudnattas wazddlafvasdn PKD2 ey (52) i Salumsauasagnedenasdasrinnsanmn
funsmasiilelildgrudoyafsuysalvesanlnodaines Wsaianusumn@dunmisoieaduns
dunalulad DHPLC %ﬁﬁﬂi:ﬁwfmwga 0T UAEEaINNINITNINIAIRAREN B UN YT
mamfﬁl,ﬂﬂl‘*ﬁagjlﬁu fla MRF-SSCP anuszgndlidnsiuvaslsn ADPKD vagasiun @a PKD1T
war PKD2  awaminisanaiftesylsalagnisamafulagasefiszay DNA 1Junan ilesain
m3fns RNA lunsdfiarldonn udenarmiamafiszdy RNA Wadumenasluunansdi

DRISIRN
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Q

6
aniszasavaslasens
1. WNadAnENTHa LLa:qﬁﬁmsfﬁmaamsﬂmUw”uﬁ:fluﬁuﬁﬂumm@gmaﬂsﬂ ADPKD 1i8048% Aa
PKD1 uaz PKD2 Mgﬂmiiﬂ ADPKD lutszinelne sinluulSouinsvuazianatan ldsuny
nuUgmIayaaINa (Polycystic Kidney Disease Mutation Database, PKDB)
2. WNadszgndlfinafiandUszaninwgs  fa  denaturing  high  performance liquid
=S a d o v v dlo v
chromatography (DHPLC) lunsdnwfiu PKD1 uaz PKD2 :Gaazvhlilddayaninluls
ﬂiﬂwﬁuﬁﬁmmm:am%nmam%’a"[ﬁ%m51
di L= ad d' 2 U 1 a o o ot o Aa wn
3. liNWAIWILWINIILAZITMIN ldwnaIgn, Anei wazdenaniwswmsush 1o ldluned iid
Ium‘sm’mmmsﬂmUw”ufmaaﬁu PKD1 a8z PKD2 lupjﬂ’m ADPKD lstnanzaunusniig
mao@“ﬂwvl,m
A = o & o ) a A
4. WNafnm TN UgIULATINTIIANWAINKATBTEI DNA polymorphisms #3a markers 1
FUNIZEMIUEW PKD1 uar PKD2 luawlng G‘Eamalﬁﬂugﬂwﬁagaluﬂs:"mmvlmmﬁ'a
Uszloniang daly

! v a { v I3 A e
5. WNagI9gIWNUITBLIn ADPKD Nfianuidundsuasmsniauiadla



19

25n15naaag (Methodology)

ﬂi:mumsv\ﬁﬂmaﬂmaﬂﬁiiﬁ?ﬂﬁﬁamsm’sﬁmiaommsﬂmUw”uf (mutation  screening)
28981 PKD1 uaz PKD2 luuday amplicon 1835 denaturing high performance liquid
chromatography (DHPLC) I@ﬂgmﬂmimﬁwuﬂawaagﬂLLuumaImwﬂmﬂmWW
(chromatographic peak pattern) ﬁ]’mLﬂ%ia\‘] DHPLC %83 PCR product ﬁnmgﬂ?mﬁﬂuﬁu PCR
product Muls homozygous wild-type (3nauUN&) w09 amplicon ThatEuIRL usLdanien PCR
product maogﬁfﬂwﬁ'ﬁ DHPLC elution profile wandganUnéliiiamzsdmsauiianalalnegn
Wasuuag ﬁauﬁazagﬂwaﬁvlﬁd%ﬂumsnmﬂw”ufﬁl,l,ﬁﬁw%a"l,&iﬁaamﬁ'mﬁagaﬂzmmmﬂﬂ&oaaa
ﬁumﬂi:ma‘hun"’ugm‘*ﬁagaﬁﬁag Usznaunudayanieadin iluﬂ%ﬂﬂiﬁq%ﬂ@&lﬁ’m’ﬁ@li’m

JaeAAuaN R TIBANA NIRRT FY AILFAIAULNUD TeN U (NN 5)

ATNN 5. Lmun“ﬁLLa@am”u@awé’nlumiﬁﬂmmaaq);,w”u'gmam{maaﬁu PKD1 w8z PKD2
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nsiiudladisiianainiillalsa ADPKD
Ta39m 33t lasUMIsUT09NA M NS TNNTSuTTsuMTHseluan 1R mUnNomans
AITNTWLILA LLanL@Tﬂ'mﬁmam’Jm”'saﬂ"ml,ﬁa@mﬂgﬂaﬂﬁ”l,@i”%'umﬁﬁadﬂ@mmﬁ'ﬂﬂ’aga
mmﬁﬁn’hﬂu‘[m%Lﬂuqaﬁwﬁ@ autosomal dominant (ADPKD) saaissandnlu
arauasanlvenuiusenlumafiudrsdsdaaiionisinuniselasiuin 70 asauashi
la'liAsTaadugdnu
ﬂ’littﬂﬂﬁﬁhéﬁﬂﬂ1dﬁﬁiﬁ%ﬁqﬂii&d‘f%ﬁtguta (DNA) Lazlda-a1318%ta (MRNA)
@ﬁasiwuﬁamaq;gﬂmﬁl,ﬁuvlﬁﬁa 70 AYAUA VL@Tﬁ’m’mmﬂaﬁ'ﬂ@T'sashamsw“’ugﬂsswﬁﬁ@
WBn-2151 8% (MRNA) nuoasaslWsaed (lymphocyte) wazdiduta (DNA) NLTAALIR
\§aa1717 (white blood cell) d1855n37vinlile’ RNA waz DNA ﬁﬁﬁg\iﬂ%mmua:qmmwﬁ
WanunulEdnundudalyl
N30 NUUULATHILATIZN LNSLUD A1V PCR (PCR primers)
"l@T@hLﬁumiwumuﬁaga&hﬁmm (nucleotide sequence) Va38% PKDT Wazdh
PKD2 lugnudays GenBank uazltlusuniunauiiaiaes Oligo wia Primer3 lun1saanuuy
LATFEILATIZHA IWTLNES (PCR primers) ®M3UNNI¥N long-range PCR, nested PCR L@z
PCR ﬁmamqu coding regions VfaﬁmLLazu?nmSuﬁﬁ%’m@maaﬁuﬁg\iaao lasd PCR
primer UEBfissBsmunuisailasumyaRu Wt awnsin i
ldaanuuuuazaaiian PCR primers ﬁmmmué’m%’umiﬁ’] PCR 371 genomic
DNA 289l PKD1 uazfis PKD2 52u119&% 78 i aouaasliluansnen 1 uaz 2 awdau

Gariln primer §1W3UEW PKD1 §1%2m 61 e (long-range PCR 91%2% 2 ¢ U8z nested PCR
U 59 ¢) uaz primer &1MIVEU PKD2 11w 17
n131@388 PCR product 2898w PKD1 uaz PKD2 Taamaniizfiuanzas (optimized
conditions) T%n13111 PCR #a%u

Tun1s@n®1 genomic DNA wasdin PKD1 Guiuiunmalngjuazdanudusan
an dauidu reiterated area (exon 1-33) wasfin PKD1 @89i5091nn13¥ long-range
PCR 1iallet primary PCR product fisniwieriuiu PKD1 wintiw (lagoanuuuly primer
?Tﬁd%ﬁdagﬂu unique area 284f4 PKD7 W38l mismatch Auiin homologous genes Vi‘l 6
ﬁu) Tasuyadu long-range PCR a1 2 %u U9 7,508 bp (ATBUAJU exon 1-14) (40)
LaUIA 18,099 bp (ATOUARA exon 14-34) (38) ("W 6) i lE long-range PCR product
Fa5a919898g99as 1,000 i DNA template §1%50%1 nested PCR product aw1a
1) Lﬁalﬁmnmmsﬂmyﬁufﬁazﬁ%‘ pHPLC doly  &aufidu unique area va3fu
PKD1 1w genomic DNA &13130%1 PCR A38UARA coding regions ﬁL%ﬁaﬁz\‘m&m (exon 34-

46) udrhldenamnsnaeiutldlasass uanani lavi PCR wasuTnminidaindu
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promoter Waz poly A tail 18484 PKD1 @28 w1 PCR amplicons 2838% PKD1 Juwa
AILLA 168-520 bp

Exons reiterated region unique region
10 15 20 25 30 35 40 45

Int1F 7,508 bp Int14B
Two Long-Range PCR of PKD1-Specific DNA Template
SI3.1F Ex34B
18,099 bp
42 Nested-PCR Fragments 17 PCR Fragments
in PKD1 Duplicated Region in PKD1 Unique Region

ANN 6. NIATIINATZAEN PKD1 lasn1ivin long-range PCR 2 T4 lugw reiterated
2L A A o

region TINVUIG 7,508 bp (exon 1-14) waz 18,099 bp (exon 14-34) walgidu

PKD1-specific template §1%3U nested PCR 7% 42 3% & unidu unique

region 8141501 PCR lalagas991n genomic DNA 8ndnwaw 17 Tu

nyfhuasliu PKD2 'lé¥n PCR product $113% 17 3w ﬁlmamgu coding
regions 1WA (exon 1-15) Lﬁaﬁwvl,ﬂmnmﬂ’ﬁﬂmUW”WE@'Q"L}J

ama:‘ﬁ'mmmulumsﬁﬂ long-range PCR, nested PCR a2 PCR Vf‘mmmmﬁu
PKD1uazfn PKD2 ugadliluans1ef 1 uazans19 2 audie

mwﬁ 7 1ae 8 ey PCR product ﬂzx‘muﬁﬁvlﬁﬁ]’m genomic DNA Y0381 PKD1 L2

81 PKD2 573 59 Waz 17 T% aNa1au
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A39N 2. NEAzBEA IWTLNET LATEAENRANZFNFAIRITUNIYIN PCR 2838 PKD2 (574 17 amplicons)
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Fragment | Primer | PCR Primer sequence Prqduct Position Location (MgCl,) [Annealing
name (Stl)ije) (mM) temp.(°C)
la Fla | 5 -CGC GCC GGA CGC CAG TGA CC-3' 279 44 - 63 Exon 1 1.5% 65
Rla | 5'-CCT GCC GGG AGC ACG ACG AGA GC- 3' 322 - 300 Exonl | (GC buffer)
1b Flb | 5-CCGCGG CCT CCC CTT CTC CTC C-3' 201 278 - 299 Exon 1 1.5* 65
Rlb | 5'-CTG GGC TGG GGC ACG GCG GG- 3 568 - 549 Exonl | (GC buffer)
1c Flc | 5 -GGG GCT ACC ACG GCG CGG GC- 3' 220 491 - 510 Exon 1 1.5% 65
Rlc | 5'-CCGGCC GTT CTG GTT CGT GCATCT G- 3 710 - 686 Intron 1 | (GC buffer)
2 F2 5 -AAA TGA TAT CTT TTC TTT TCT TCA- 3' 188 11,753-11,776 | Intron1 15 55
R2 | 5 -AAC TTT CCC ATT AGT GCA AG- 3' 11,940 -11,921 | Intron 2
3 F3 5 -CCA AAATGT TTA TCC ACA GG- 3' 265 28,450 - 28,469 | Intron 2 15 57
R3 | 5 -AGG TAC TTT CAA AGT TAT TTG CA-3' 28,714 -28,692 | Intron 3
4 F4 | 5 -TGG TTA TGC AAA CGA TGC AGG- 3 360 30,504 - 30,524 | Intron 3 15 65
R4 | 5'-CCG AGT GGC AAT GAG TCA CA-3' 30,863 - 30,844 | Intron 4
5 F5 5'-GCC TCA AGT GTT CCA CTG AT- 3 361 35,510-35529 | Intron 4 15 60
R5 | 5 -AGG TTT TTC TGG CTA ACC CCA G- 3' 35,870 - 35,849 | Intron 5
6 F6 5 -TTT AAT TGT TCT TAT TTA CAT GCA- 3 296 38,950 - 38,973 | Intron 5 15 57
R6 | 5 -TTG TAG AAT AGA ATA GGA AAT TTG G- 3 39,246 - 39,222 | Intron 6
7 F7 5'-TTG GTG AAG AAA AAT ATACTAGTC A-3' | 318 44,237 -44261 | Intron 6 15 55
R7-1 | 5-TGG AACTCATTT TTT TTAAAG A-3' 44554 - 44,533 | Intron 7
8 F8 5'-TTT TAT TAT ATA CAG TCA CAC CA- 3 292 48,352 - 48,374 | Intron7 15 55
R8 | 5-CAACTC TGATTAAATTTT TCT TCT T-3' 48,643 -48,619 | Intron 8
9 F9 5-TTTGTTTTT GTATTG TGG TG- 3' 212 50,277 -50,296 | Intron 8 15 55
R9 | 5'-AAG GAT TTA CGA AGT TTA AAT TG- 3 50,488 - 50,466 | Intron 9
10 F10 | 5 -TAATTC CAAATT ATG TTT CTT CC- 3 216 54,183 -54,205 | Intron 9 15 57
R10 | 5'-TGA AAC AAT GCT CAT TTT ATG- 3 54,398 - 54,378 | Intron 10
11 F11 | 5-AAACCAAGTCTTTTATTT TTT CTC- 3 236 57,673 -57,696 | Intron 10 15 57
R11 | 5'-GGG CTA GAA ATACTC TTATCACC-3' 57,908 - 57,886 | Intron 11
12 F12 | 5 -AAT GAT TTT TAT CTG TAT CCT CTC- 3' 193 58,060 - 58,083 | Intron 11 15 58
R12 | 5'-TAG GTA CCA AAT CAA ATC CG- 3' 58,253 - 58,234 | Intron 12
13 F13 | 5-GTC TCAGTG TTC TGC TCC TC- 3' 235 60,187 - 60,206 | Intron 12 15 58
R13 | 5-AAATTC TGC CAATTC CTT TA-3 60,421 - 60,402 | Intron 13
14 Fl4 | 5-TGT ACT GTG TTT TCC TTG CA-3' 248 67,124 - 67,143 | Intron 13 15 55
R14 | 5'-AAATAC AAC TGT CAG CAA CAT A-3' 67,371-67,350 | Intron 14
15 F15 | 5-ACACCAGTTTCTTTT TCCCT-3 382 67,765 - 67,784 | Intron 14 15 58
R15 | 5'-ATC GGT CAC AAA GAC TAG CA-3' 68,146 - 68,127 | Exon 15
B8 WI({!:
GenBank and NCBI Reference Sequence for PKD1
Genomic DNA: L39891.1 (53,522 bp)
mRNA: NM_000296.3 (14,135 bp)
Polycystin-1 isoform 2 precursor: NP_000287.3 (4,302 aa)
GenBank and NCBI Reference Sequence for PKD2
Genomic DNA: NG_008604.1 (70,110 bp)
mRNA: NM_000297.2 (5,073 bp)

Polycystin-2 :

NP_000288.1 (968 aa)
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N13ATIVNTDIRINIINAIYWHS (mutation screening) 2098w PKD1 uaz PKD2 luuaas
amplicon 83D denaturing high performance liquid chromatography (DHPLC)

5.1 N13W1EN1:Ya9 DHPLC TALAaNZaunuN13A329 amplicons Waazzia lasly

TUsunsa Navigator™ software Twn133tA31E%

MIATINTBINMINABNUTAIIT DHPLC sl;fm‘%iaﬁLﬂswzﬁawsw”uqﬂiswﬁamzuumm
@uugd (WAVE® Nucleic Acid Fragment Analysis System 3500HT) PIUIEN Transgenomic
(Transgenomic Inc., Omaha, NE, USA) %aazﬁaaﬂ%’umnwaamﬁmﬂ:ﬂﬁmmmuﬁu
PCR amplicon udiazdu enamslsusSanames acetonitrile 1 buffer il#lnn3ms DNA
aany13InN  column (DNASep® HT cartridge %w‘ju C18 reverse-phase, non-porous
polystyrene-divinyl benzene matrix) Iﬁﬁmmlﬂwfummﬁﬂﬂqa (gradient) 32wMIN13U5L
andvad DNA column I¥nunzaunu@n melting temperature (Tm) Va9l@as amplicon @3¢
TagldldsunsunouRitaes Navigator™ (Transgenomic Inc., USA) flanfiute3as DHPLC ¥
mﬁmﬁzﬁﬁagaﬁﬁﬁumamaol,l,@iaz amplicon Lﬁﬂﬁ’]%u@@iwaqMMQﬁ LLa:@h@”aLLﬂsé'ue] a9
u dewihldae3samafiwanzausngl amplicons tue se'ly

;ﬁﬁ?’ﬂLLazﬂm:VL@T@hLﬁumimamazmaa DHPLC filWanzauiun13asIa amplicons 89
fu PKD1 Tusuvasfuindn unique region $1m3w 16 T3 13U ssuaasluasefi 3 sruaas
Exons 1-33 lufiu PKD1 G91{lw reiterated region agvznivduiiunsiened

§2aN12U89 DHPLC filmanzaununsasia amplicons 298w PKD2 risdwlduaasls

=
Tua19199 4



29

(5]'15’]017; 3. 8§N13eUay DHPLC ﬁLﬁ&l’]:ﬁ&lﬁ"ﬂﬂ'ﬁ(ﬂﬁﬁ] amplicons memﬂnaoﬁu PKD1
Optimal Condition for DHPLC
Fragment | Product | Nucleotide Position Primer Coding Position Column Acetonitrile Gradient
Size (bp) | in Genomic DNA | Length (bp) | inthe Fragment | Temperature (°C) (% buffer B)
T1 | T2 | T3 | T4
1 433 3,543-3,966 20/20 106-320 70.6| 70 | 69 | - | 59.6-69.6
2-3 508 19,732-20,239 30/19 172-243, 65.5| 64 |58.7|55.1| 53.7-63.7, 55.7-67.7,
365-436 58.2-68.2, 60.7-70.7
4 317 20,371-20,687 20/18 70-229 66.4| 65 |63.5| - | 53.7-63.7,57.2-67.2
5a 520 20,725-21,244 20/20 95-520 65.5(64.4| - - | 60.8-70.8
5b 417 21,172-21,588 18/21 1-319 66.5|65.5(63.8| - | 57.3-67.3,59.3-69.3
6 391 21,495-21,885 19/21 115-298 66.3(65.3| 63 | - | 53.9-63.9, 56.4-66.4,
58.9-68.9
7 347 22,162-22,508 19/19 67-287 66.8| 65 |63.5| - | 55.8-65.8,58.0-68.0
312 22,560-22,871 19/21 78-193 66.264.5|60.5| - | 54.6-64.6, 55.6-65.6,
57.1-67.1
9 261 23,098-23,358 18/19 66-192 66.6 |65.5| 64 | - | 52.9-62.9, 55.6-65.6,
55.4-65.4
10 385 23,585-23,969 19/19 72-319 65.8|64.4|62.7| - | 55.8-65.8,57.3-67.3,
58.8-68.8
1la 467 24,251-24,717 18/18 106-467 66.7 |65.7|64.7| - | 57.6-67.6, 58.6-68.6,
60.1-70.1
11b 514 24,655-25,168 18/18 1-457 65.3|64.3| 63 | - | 59.5-69.5, 60.7-70.7
12 275 25,918-26,192 19/20 72-203 66.5|64.3|63.6| - | 50.9-60.9, 54.9-64.9,
55.9-65.9
13 314 26,245-26,558 19/18 74-249 65.864.6| - - | 55.1-65.1, 57.1-67.1
14 320 26,717-27,036 27127 92-225 66 | 65 |64.5| - | 53.1-63.1, 54.8-64.8,
57.3-67.3
15a 392 27,314-27,705 18/18 94-392 66 1649 - - | 58.9-68.9
15b 467 27,641-28,107 19/22 1-467 66.464.5| 62 | - | 60.7-70.1
15¢ 421 28,009-28,429 18/24 1-421 65.8| 65 |62.5| - | 59.4-69.4
15d 376 28,347-28,722 18/19 1-376 64.5|63.5| - - | 58.6-68.6
15e 448 28,653-29,100 20/19 1-448 65.2|63.4| 61 | - | 56.8-66.8,59.8-69.8
15f 485 29,039-29,523 26/26 1-485 65.5|64.2|63.3| - | 56.9-66.9, 60.4-70.4
15g 372 29,476-29,847 19/23 1-372 66 |649| 63 | - | 57.0-67.0, 58.5-68.5
15h 499 29,706-30,204 23/18 1-477 66.2 |65.1|63.3| - | 60.6-70.6
15i 477 30,157-30,633 18/21 1-477 65.8|65.1| 63 | - | 60.3-70.3,61.8-71.8,
62.8-72.8
15j 494 30,581-31,074 20/18 1-444 68.764.2| 63 | - | 53.0-63.0, 60.5-70.5,
62.5-72.5
16 303 31,163-31,465 26/26 82-231 66.5| 65 |62.5| - | 56.8-66.8
17 419 32,230-32,648 19/24 99-242 65 |64.1/63.2|61.5| 57.4-67.4, 58.4-68.4,
59.4-69.4
18 479 32,451-32,929 19/19 149-428 66.5|65.2|64.5| - | 60.3-70.3
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M13197 3. 81122289 DHPLC NIL@NNz8@uNLN1Ia3I9 amplicons NInNauaddn PKD1 (6a)

Optimal Condition for DHPLC

Fragment Product | Nucleotide Position Primer Coding Position Column Acetonitrile Gradient
Size (bp) | in Genomic DNA | Length (bp) | inthe Fragment | Temperature (°C) (% buffer B)
T1 | T2 | T3 | T4
19 480 32,835-33,314 27127 138-351 66 (65.3/63.7| - | 60.3-70.3
20 398 33,111-33,508 18/20 141-300 65.5(64.2|162.5| - | 58.0-68.0, 59.0-69.0,
60.5-70.5
21 339 33,700-34,038 22/18 102-253 66.5(645 - | - | 55.3-66.3,57.8-67.8
22 280 36,887-37,166 30/18 66-212 67.21659| - | - | 51.1-61.1,56.1-66.1
23a 447 37,633-38,079 26/21 69-447 66.5(64.6|62.5| 58 | 56.3-66.3, 57.3-67.3,
59.8-69.8, 61.3-71.3
23b 448 37,946-38,393 20/26 1-385 65.8 (62.5/61.5| - | 56.6-66.6, 59.8-69.8
24 344 38,531-38,874 18/18 94-250 64.6 [64.2| - - | 57.9-67.9
25 407 38,893-39,299 23/23 69-321 66 |64.7|63.7 56.7-66.7, 59.2-69.2
26 434 39,242-39,675 19/27 97-292 65 [63.4| - | - | 57.1-67.1,59.6-69.6
27 428 40,951-41,378 23/21 78-248 65 |64.4| 61 | - | 58.5-68.5,59.5-69.5,
60.5-70.5
28 345 41,157-41,501 28/18 129-273 65.7|64.7|62.5| - | 57.9-67.9, 59.4-69.4
29 409 41,453-41,861 19/28 71-281 64.9(64.6| - | - | 59.2-69.2
30 326 41,728-42,053 20/19 97-223 64.5(63.7| - | - | 57.4-674
31-32 405 43,541-43,945 20/19 70-186, 65.4(64.6/62.5| 61 | 54.1-64.1, 56.1-66.1,
277-326 59.1-69.1
33 406 44,033-44,438 20/30 59-243 65 [63.5/62.5| - | 56.2-66.2,57.7-67.7,
59.2-69.2
34 276 44,242-44 517 23/24 112-204 64.4(63.0|615| - 56.0 —66.0
35 219 47,322-47,540 18/18 63-181 66.0(634| - | - 53.6 —63.6
36 415 47,474-47,862 27127 108-310 65.7 [64.1|62.5]| - 59.3-69.3
37 298 47816,-48093 21/21 41-236 66.0 (64.8|63.4| - 56.7 —66.7
38 269 48,440-48,688 21/21 62-201 64.5(59.5| - - 55.7 —65.7
39 265 48,927-49,171 20/21 76-188 66.4 (65.4|61.0| - 55.6 —65.6
40 378 49,348-49,707 21/19 59-200 66.0 [65.0/63.5| - 58.6 —68.6
41 379 49,501-49,853 27127 188-313 66.2 (65.0| - | - 58.6 —68.6
42 314 49,921-50,214 21/21 77-251 70.0(68.9|67.9| - 57.1-67.1
43 472 50,351-50,822 21/29 69-379 68.5(67.2|65.2| - 60.2 —70.2
44 349 50,680-51,005 18/24 106-240 65.5(64.9|615| - 58.0 -68.0
45 448 50,931-51,356 23/23 73-378 65.0(645| - | - 59.9-69.9
46a 449 51,331-51,779 25/24 69-449 66.5(65.1| - | - 59.9-69.9
46b 362 51,567-51,895 18/34 1-300 67.5(65.5|64.2| - 58.3-68.3
Promoter 235 1,346-1,580 20/20 - 62.0 (58.0/56.0| - 55.2 -65.2
PolyA 148 52,770-52,917 21/21 - 645|614 - - 50.8 —60.8
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Fragment | Product | Nucleotide position Primer Coding position Optimal condition for DHPLC
size (bp) in genomic DNA length (bp) in the fragment Column Acetonitrile gradient
temperature (°C)

T1 T2 T3 (% buffer B)
la 279 44-322 20/23 23-279 71.0 | 695 | 66.5 | 53.6-63.6, 56.1-66.1
1b 291 278-568 22/21 1-291 695 | 67.0 | 65.1 | 49.5-59.5, 53.5-63.5,

56.5-66.5
1c 220 491-710 19/25 1-161 69.7 | 685 | - | 51.2-61.2,53.7-63.7
2 188 11,753-11,940 24/20 39-153 58.6 | 56.5 | 52.0 | 49.1-59.1, 52.1-62.1
3 265 28,450-28,714 20/22 104-237 606 | 56.7 | - | 52.6-62.6, 55.6-65.6
4 360 30,504-30,863 21/20 81-331 598 | 585 | - | 575675
5 361 35,510-35,870 20/22 67-291 59.2 | 57.5 | 55.5 | 558-65.8, 58.3-68.3
6 297 38,950-39,246 24/25 26-254 57.7 | 56.7 | - | 536-63.6,56.6-66.6
7 318 44,237-44,554 25/22 88-255 56.7 | 55.5 | 52.0 | 53.7-63.7, 57.2-67.2
8 292 48,352-48,643 23/25 68-249 58.8 | 553 | - | 515-615,55.0-65.0
9 212 50,277-50,488 20/23 40-160 572 | 541 | - | 499-599, 53.4-63.4
10 216 54,183-54,398 23/21 57-155 575|555 | - | 511-61.1,53.6-63.6
11 236 57,673-57,908 24/23 35-156 595 | 585 | 56.1 | 51.0-61.0, 52.0-62.0
54.5-64.5
12 194 58,060-58,253 24/20 36-153 602 | 585 | - | 48.4-58.4,52.4-62.4
13 235 60,187-60,421 20/20 45-208 615 | 60.1 | 555 | 51.9-61.9, 52.4-62.4,
54.4-64.4
14 248 67,124-67,371 20/22 22-169 623 | 619 | - | 530-63.0,53.5-63.5
15 382 67,765-68,146 20/20 27-263 60.8 | 58.7 | 57.7 | 53.7-63.7, 56.2-66.2,
58.7-68.7
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5.2 N133A PCR product 1711@389 DHPLC 1azn1331A515% A

;ﬁﬁTyLLazﬂm:Vl,@Tﬁ’mm?w PCR product U848 PKD1 $1%2% 59 4% uazfiu PKD2
Yanua 17 5% ﬁ]’m@ﬁashamawaa;jfﬂwﬁﬁuéf’mzmvlﬁﬁ‘i’]mu 70 Mudsanandrensauaia
i lfinunzuin1sasransasmmInauwug (mutation screening) #1835 DHPLC iflagan
#Wann32ed  DHPLC 1dunmIaT29n389mIMInanswus  (mutation  screening) fvnldifa
§n¥UzU89 heteroduplex DNA 41 (AT 9) e9%hH HaUN3A529N350967835 DHPLC doed
msninl® PCR product fanwasiiln heteroduplex s1wananniwidsnanlagmslwanudon
ga‘ﬁ' 95°C Uszanmu 5 wifudadan g Usesldidussth o aufsgmngiivasmalunanlden
NN 45 Wil wasIMNIWEIIN PCR product ftasuunwsenuditszanme 5-10 uL aewnlylu
52U189LA389 DHPLC uuuse ludalasdsnurinllsunsunouiiiaes Navigator™

mMylaTEEmINMINAeRuivaddn PKDT uaziin PKD2 luudaz amplicon azgainnis
LﬂﬁiﬂuLLﬂa\‘mQGEULLUHWWGIQSQJWI@IWJ’]W‘W (chromatographic peak pattern) 9nLA389 DHPLC
283 PCR product %ﬂﬂﬁﬂ?ﬂ \Wisunu PCR product ‘ﬁll,‘iju homozygous wild-type (normal
control) U8y amplicon TRAALALIN I@U‘ﬁ DNA ﬁgﬂ“zj:aaﬂmmﬂ column ﬁ]:gﬂ@]i’;ﬁ]ﬁli@ﬂﬂ’li
ganduussganinlalawaa (ultraviolet absorption) flanugadn 260 nm uasldFLM
aanuudu peak (1a1dw mv) ﬁﬁmmgemwﬂ%mm"uaq DNA 7i5ils PCR product taafildlu

a 1 = 1 1 { &/ Q { v
MYILATIZA PCR product wanzalatsagfitlszanm 3-8 WAduwNUaNENLAan S

v

ANHN 9. ¥aNN13Vad DHPLC ’Lumi@maﬂsmmmiﬂmUW“'mf (mutation screening) N¥inl#iAa

= J
anlytneYdd heteroduplex DNA U (http://www.transgenomic.com)
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6. NMINATITHAMNAALNAVBI PCR product Inansuiaiaumiadlaline

INHANNIATIINTBINININABAWUS (mutation screening) @183F DHPLC lefidan
PCR product maa;jﬂwﬁﬁﬂ’m,ﬂﬁiﬂmmm DHPLC elution profile b3anzimdrauiiingle
Inafdouudas Tavinisa3sy PCR product 2838w PKDT uaz PKD2 saufinunia
ﬁ@ﬂﬂﬁmaagﬂmsmifue] Tuanlnd udrrunszuawmsvinld PCR product u‘%qﬂ%‘[mmi
tineeae ExoSAP-IT® (Affymetrix — USB® Products, Affymetrix, Inc) enu@ILmeiines
U%ﬁﬂlﬂ’ﬂﬁ@ AUy cycle sequencing AMNUARANANT dideoxy method laeld DYEnamic ET dye
terminator cycle sequencing kit (MegaBACE) %30 BigDye® Terminator v3.1 Cycle
Sequencing Kit (Applied Biosystems, USA) uga3iarzsisrauianalelndmoiasassalugda
MegaBACE 1000 Automated DNA sequencer %30 Applied Biosystems 3130x/ Genetic
Analyzer AURIAL

Wanmumawdouwudaslusrauianalalnduas PCR product maa;&“ﬂwuéﬁ Gadvin
NIATIAROUNL reference sequence 2898% PKD1 e PKD2 ﬂ&lﬁg\‘i Mutation database Lae
PenwmMIsavesiunigesindusiefnsSmsnonuinneuwninit (reported mutation) %3a
duafiafiRsdunulva (novel mutation) Gensdinaait drdsfiasrawuldleidy truncating
mutations (vl@TLLﬂ' nonsense, deletion, splicing defect %38 frame-shift mutations) ueitduine
missense mutation ﬁaaﬁmgumaumsﬁgaﬁ@iavl,iJ5ﬂ'j1§oﬁm’mwmfmﬂumiﬂmnw”uf
(mutation) w3atduiRsseMuLLIEURaINRaE  (polymorphism) Awularia U udssmnsan
ne (970 7 uaz 8)

a I3 1 % {q? > (% a 4
7. MINATIRNTALNDANITNAIBNBEHY ) IHATEUATILALNIINAKIIS DHPLC tiie
% 6 . .
N13A3NINALWWEaIER PKDT Wiadin PKD2 lauass (direct detection) Wiauuw
] v
FUN2191229 1 1E N5 InanalsABaIsanBnATaLATING 9
AdA o | =1 Aa [ % [ =1 A v & A

lunsdingindsndnaseuaiandoiunansan uazlianduluasevaidninidulsa
wazlaidulsa wasnnnmuziianmnaowuivesdn PKD1 wiabu PKD2 uda fiduazamelel
wWawITaramnaoWuivedsdn PKD1 wiadu PKD2 sleanwuluasauaiiuug lavass
(direct detection) @28N1791333 genomic DNA maaam%nmam%’agﬂwﬁw%ﬁ DHPLC uuy

FUNIZA229 e ldnIunIanenaaduwninisnad ﬂw”uﬂuﬂiauafa lwanaaulsalaagng
3957

1 a { [~ [
nsiganIeuRalnfnaswudn mutation w381 polymorphism 2asiin PKD1
ae PKD2

M3AgakI1 DNA variants 1a323WuLdu mutation #3a polymorphism 28481 PKD1

{ia A . . v ., . A2 \
way PKD2 lunstinasnasiawuLdu missense mutation (#3auaid silent mutation 44 laiA23
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aztanluuensdl) wenmtennmilienzinmsdionaaminmonuiiuluaseuaiiug 83d
v A di L 1 a Aﬂq// £ {d‘ Y Aa A 1 (] ;
aRaIandaznauemivaywianufadndnmdunsnasnuinuiainie i asealdi
- dasustlatn il sequence variants Naudn lasdasimiasadiemziliasunn region
289N98% PKD1 a2 PKD2
- wWisuilsugeyaflanugiudoyasnasnig 1w Polycystic Kidney Disease Mutation
Database (PKDB)
- DNA variants ia329wuiwil# amino acid fignauinililuidauwinis (evolutionary
~ A @ @ A an a ad . \
conserved) fimaddsuuilasdulassainiagmaniinfiadfietasinanznuse
MIruvadlUsin polycystin-1 waz polycystin2 lasandunsaansialsldsunyy
paumaasiwILltinuanizrialsa (pathogenicity prediction) 289 DNA variants
e Polyphen2 (Polymorphism Phenotyping v2) (63) L8z MutationTaster (64)
- HaNMTleTzimMItneanmInaeusluasauaTIugaIiimIinenea DNA
variant THa% lUAUAIURAIaNRILTA ADPKD
- DNA variants fiaawuinbidluaudndainnisasialu normal alleles agnavay 100

alleles

a I3 & 4 a .
9. IIWINUALIAIZATayaNaNIIRNEIMITzUY  houdanaidusfia  mutaton  %3e
polymorphism 2a3fiu PKD1 uaz PKD2 \Wal#lddayantsnaawuivaidunisasfibodio’le

sansnduauaitn llugudayasnald
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Namsﬂﬂaamaz‘%msnﬁ

(Results and Discussion)

NINFATTREIaUTIAALa e bk PCR product maag}”ﬂwﬁ'ﬁ DHPLC elution profile @14
971 normal control tianTiumstaswulaslusiauianalenduas PCR product mao@ﬂwuﬁa i1
YMN1IATAROUNY reference sequence 2Yp98% PKD1 Wz PKD2 S’J;J‘le\‘l Mutation Database 2838
Yi‘iaad (Autosomal Dominant Polycystic Kidney Disease: Mutation Database, the PKDB
URL:http://pkd.mayo.edu) dﬂﬁlaﬁmwwufmﬂumﬁuﬁmﬂnﬁﬁllﬂumsﬂmalw”uﬁ: (mutation), 11w
AL TRBRAINMANE (polymorphism) nplarlUludszrins wadunsSouudasvasduie

vL&iVl‘i’H.lﬂ’J’]&Jﬁ’lﬂvmw (indeterminate variants or variants of unknown significance)

N13A3INUNINA1LWRIVa9EW PKDT Tis proband
mﬂmsmneﬁashamawaa;jﬂm ADPKD fifiusiadnalasiuim 70 Tediunanndis
asauasanuninae lllddanaiodaadugndnu I@m”?mﬁzﬁmmiﬂmslw”uﬁ:mawzaﬁu PKD1
1ol PCR product YIRUATIWIN 59 Tu WU DNA variants Uo98u PKDT GIuaadSHInu&eL
exon lua13197 5 Fowriain
- Definitely pathogenic mutation $11%3% 23 Tha slu;&"ﬂa 897N 27 ATAUAT
- Indeterminate variants 31434 22 THe Iupﬂ'ﬂ’mﬁ]’m 21 A38UAT

- Polymorphism 31424 20 3Ua Iug‘]_l’smnﬂ 30 ATALAT

NURLBUANANTATININATIEREN PKDT 628 DHPLC Waz  direct DNA sequencing e

PNLEaLTua2 8819 I UAING 10 - NI 37

m«wmq&m%’uwa DHPLC sl%mw:

1) M 3l# relative score U84 DHPLC elution profile 138 uLABuNY normal control

+3 RN LANAIINBALITALAUNIN
=4 ] Qs

+2 BN LANAINWUIWNANS

+1 WD LANGANINWLNESLAN DS
= - 1

0 BN Taidanuuaneng

2) @0ad19a719NId DHPLC elution profile 7ld score asud +1 9 +3 azpnifenliinmzdau
fhadlalnadald
3) lapmlUnmIsasrawy DNA variant lulsa ADPKD azazl3lugnuiiitnladnimangfis heterozygous

variant Imvl,zj"l@ﬁ:qﬁﬁ’\ "heterozygous" WAtNWULI W homozygous ?idﬁ]:i:i_gﬁ’lﬁ/UVLf
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@19197 5. F7UNANNTATIANY PKD1 mutations sz SNPs &lupjﬂ’m ADPKD (L3899NN&10L exon)

Region Nucleotide Change Consequence Mutation Interpretation ADPKD
(Amino Acid Type (Clinical Significance) Family
Change)
Exon 5a €.5427>C V181A Missense Disease causing (MutationTaster) | PK024
(Novel variant) Benign (Polyphen2)
C.674C>T S225L Missense Polymorphism (MutationTaster) PKO003
(Novel variant) Probably damaging (Polyphen2) (PK115)
Exon 7 €.1396G>A V466M Missense Disease causing (MutationTaster) | PK135
(Reported Indeterminate) | Probably damaging (Polyphen2) PK139
¢.1515C>T A505A Silent (Synonymous) Likely Neutral PK135
(Reported SNP) PK139
Exon 9 €.1728G>C M5761 Missense Polymorphism (MutationTaster) PK097
(Novel variant) Possibly damaging (Polyphen2)
Intron 9 €.1850-4A>G Likely Silent Intronic substitution Likely Neutral PK139
(Reported SNP)
Exon 10 €.2027C>T P676L Missense Polymorphism (MutationTaster) PK139
(Novel variant) Probably damaging (Polyphen2)
€.2039A>T Y680F Missense Likely Neutral PK123
(Reported SNP)
Intron 12 €.2986-15C>T Likely Silent Substitution Likely Neutral PK131
(Reported SNP)
Intron 13 ¢.3161-2A>T L1054fs Splicing defect Definitely Pathogenic PKO035
(Reported Mutation)
Exonl4 €.3202C>T Q1068X Nonsense Definitely Pathogenic PK149
(Reported Mutation)
Exon 15b | ¢.3729G>A W1243X Nonsense Definitely Pathogenic PKO012
(Reported Mutation)
Exon 15d | ¢.4343C>T S1448F Missense Disease causing (MutationTaster) | PKO013
(Novel variant) Benign (Polyphen2)
c.4447C>T Q1484X Nonsense Definitely Pathogenic PKO025
(Reported Mutation)
Exon 15e | c.4769C>T P1590L Missense Disease causing (MutationTaster) | PKO08
(Novel variant) Probably damaging (Polyphen2)
€.4795_4796insT Y1599Lfs Insertion Definitely Pathogenic PKO089
(Novel Mutation)
Exon 15f | ¢.4988delCCT S1663del Deletion, In-frame Definitely Pathogenic PK123
(Novel Mutation)
Exon 15i €.6379delTC S2127Qfs Deletion, Frame-shift Definitely Pathogenic PK003
(Novel Mutation) (PK115)
Exon 15j €.6730_6731delAG S2244fs16X Deletion, Frame-shift Definitely Pathogenic PK007
(Reported Mutation)
€.6752delTGG V2251del Deletion, In-frame Definitely Pathogenic PK137
(Novel Mutation)
€.6913 6914delCA Q2305fs113X Deletion, Frame-shift Definitely Pathogenic PK151

(Reported Mutation)
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Region Nucleotide Change Consequence Mutation Interpretation ADPKD
(Amino Acid Type (Clinical Significance) Family
Change)
Exon 16 €.7000ins7 V2334fs Insertion, Frame-shift Definitely Pathogenic PKO036
(Reported Mutation) PK152
Exon 20 C.7753A>G T2585A Missense Polymorphism (MutationTaster) PK121
(Novel SNP) Benign (Polyphen2)
C.7810G>A D2604N Missense Indeterminate PK135
(Reported Mutation)
Intron 20 €.7863+1G>T p.R2568Sfs33X | Splicing Defect Definitely Pathogenic PK093
(Novel Mutation)
Intron 24 | ¢.8948+11C>T Likely Silent Intronic substitution Likely Neutral PK115
(Reported SNP) PK130
PK138
Exon 26 €.9319C>T R3107C Missense Polymorphism (MutationTaster) PK099
(Novel variant) Probably damaging (Polyphen2)
Exon 27 €.9463G>A D3155N Missense Disease causing (MutationTaster) | PK027
(Novel variant) Probably damaging (Polyphen2)
Exon 28 €.9685C>A L3229M Missense Polymorphism (MutationTaster) PK088
(Novel variant) Possibly damaging (Polyphen2)
Exon 29 €.9820C>T R3274C Missense Disease causing (MutationTaster) | PKO003
(Novel variant) Probably damaging (Polyphen2) PKO007
PKO010
Intron 34 | ¢.10499+10C>T Likely Silent Intronic substitution Likely Neutral PK121
(Novel SNP)
Exon 35 €.10529C>T T3510M Missense Likely Neutral PK001
(ACG>ATG) (Reported SNP) PK005
PK098
PK133
Exon 36 €.10652C>T P3551L Missense Disease causing (MutationTaster) | PK111
(Novel variant) Probably damaging (Polyphen2)
c.10678G>A G3560R Missense Polymorphism (MutationTaster) PKO073
(GGG> AGG) (Novel variant) Probably damaging (Polyphen2)
€.10801C>T L3601F Missense Likely Neutral PK012
(CTC>TTC) (Novel SNP)
€.10821+61_+65delC Likely Silent Intronic deletion Likely Neutral PK094
(Novel SNP) PK098
PK103
€.10718C>G S3573X Nonsense Definitely Pathogenic PK072
(TCA>TGA) (Novel Mutation)
Exon 37 €.10973A>G K3658R Missense Polymorphism/Benign PK041
(AAG>AGG) (Tsuchiya 2001, Indeterminate?
Zhang 2005)
€.11016G>A R3672R Silent (Synonymous) Likely Neutral PKO001
(CGG>CGA) (Novel SNP)
Exon 39 c.11176T>C W3726R Missense Highly pathogenic PK124
(TGG>CGG) (Reported mutation)
€.11246T>C L3749P Missense Indeterminate PK089

(CTG>CCG)

(Novel variant)

probably damaging (Polyphen2)
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Region Nucleotide Change Consequence Mutation Interpretation ADPKD
(Amino Acid Type (Clinical Significance) Family
Change)

Exon 40 €.11272C>G L3758V Missense Likely Neutral PKO016
(CTC>GTC) (Novel SNP) PK065
€.11319A>G A3773A Silent (Synonymous) Likely Neutral PK102
(GCA>GCQG) (Reported SNP)
€.11348 11385 V3783_W3795 | Ins/Del, In-Frame Definitely Pathogenic PKO030
delinsAGTCC delinsES (Novel Mutation) PK125
€.11363C>G P3788R Missense Likely Neutral PKO051
(CCT>CGT) (Novel SNP)
€.11393C>G S3798X Nonsense Definitely Pathogenic PK099
(TCA>TGA) (Novel Mutation)

Intron 41 €.11537+20C>T Likely Silent Intronic substitution Likely Neutral PKO007
(IVS41+20C>T) (Reported SNP)

Exon 42 c.11616G>A E3872E Silent (Synonymous) Likely Neutral PKO003
(GAG>GAA) (Reported SNP)

Intron 42 €.11713-2A>G p.V3847Cfs40X | Splicing defect Definitely Pathogenic PK121

(Novel Mutation)

Exon 43 ¢.11807G>A W3936X Nonsense Definitely Pathogenic PKO016
(TGG>TAG) (Novel Mutation) PKO065
€.11969T>G L3990R Missense Disease causing (MutationTaster) | PK108
(CIG> CGG) (Novel Mutation) Probably damaging (Polyphen2)

Intron 43 €.12004-5C>A Likely Silent Intronic substitution Likely Neutral PK106
(IVS43-5C>A) (Novel variant)

Exon 44 €.12124C>T Q4042X Nonsense Definitely Pathogenic PK090

(Reported mutation)
€.12133A>G 14045V Missense Likely Neutral PK106
(ATC>GTC) (Reported SNP)

Exon 45 c.12188T>A L4063X Nonsense Definitely Pathogenic PK133
(TTIG>TAG) (Novel Mutation)
€.12251_12252insTGTC p.L4085Vfs Insertion, Frame-shift Definitely Pathogenic PK022
ACC (Novel Mutation)
€.12276A>G A4092A Silent (Synonymous) Likely Neutral PK019
(GCA>GCQG) (rs3087632) (Reported SNP) PK106

Exon 46a | c.12479delC P4160Rfs Deletion, Frame-shift Definitely Pathogenic PK146

(Novel Mutation) PK089

Exon 46b | ¢.12706G>T V4236F Missense Disease causing (MutationTaster) | PKO059

(Novel variant) Probably damaging (Polyphen2)
€.12724C>T Q4242X Nonsense Definitely Pathogenic PK044

(CAG>TAG)

(Reported Mutation)
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Interpretation

674C>T

1.5225L)
olymophism
robably damaging

ﬂﬂw?ll 10. WNAaN1I0379 mutation analysis 11 exon 5a vasiiv PKD1
PCR product 189¢1/28 PK003 uaz PK115 @mumewsrhdanaivitenduyn@
i) § base substitution 8 c.674C>T fivnlwninesfiluasnudasain Serine tiu
Leucine @agiildinadinanuantan anmatemziaanlysunsy MutationTaster e
v Polymorphism &% Polyphen2 ¥ léidu Probably damaging 33tiaiiiu

indeterminate variant

mwﬁ 1. WAaN13®M3273 mutation analysis 11 exon 7 2@9iin PKD1
PCR product mm;jﬂm PK135 Waz PK139 4 base substituton 2 @unikd Ao
c.1396G>A Mvlinsnazilwydfouutssan Valine 1w Methionine uaz ¢.1515C>T 1
Lai'lavinlwnsnezdludaouudas G9n13fi Valine 1Waswdu Methionine LADANTIENAN

nawidu indeterminate variant &% ¢.1515C>T (p.A505A) hibldw reported SNP



2NN 12.

ANN 13.
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WAaN13®M323 mutation analysis 11 exon 9 2asiin PKD1

PCR product 183¢the PK097 #f base substitution fie c.1728G>C fliininasdlu
Wasnwulasain  Methionine 1w Isoleucine il luSieeennlsunsa
MutationTaster i1 Polymorphism oA Polyphen2 lawmatin

Possibly damaging 29023 1d% indeterminate variant (novel)

WAaN13®M323 mutation analysis 11 exon 10 wasiin PKD1

PCR product maag&fﬂm PK123 § SNP filasdiseauuniawnsiniiug da c.2039A>T
(p.Y680F)

&% PCR product maa;jﬂm PK139 4 base substitution 2 du#d Aa c.1850-4A>G i
intron 9 Fatasdiswnuanneuntiiiudrindu SNP uar ¢.2027C>T Avhlvnsaasilu
wWasnudasan Proline 1w Leucine figuwils codon 676 Gslusunsa MutationTaster
ItansitaeAidu Polymorphism w@ Polyphen2 vinwneidi probably damging 39fie

1w indeterminate variant (novel)
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2NN 14. NAaN13M329 mutation analysis 14 exon 13 Yasfiw PKD1
PCR product maaqﬂ’ﬂm PK131 i base substitution fa ¢.2986-15C>T 14 intron 12

IA 1 v ¥ v 1 151
Fuasdnenuunnowniniuarindn SNP

AN 15. NAN1IA322 mutation analysis 1% exon 14 2ad&w PKD1
PCR product ?JE)\‘IEJ:"]J’JH PK149 & reported nonsense mutation 1w base
3 . { A o Y A { .
substitution 7 ¢.3202C>T Gavihlwniaezdilwydsuuiadain Glutamine 1 stop
codon ¥ilwlUsduiamiasuas nEund 4,302 nsaaziilu wAalWey 3,202
A A ' ° o A al v & . A
ninazfilugaaz ldsansnmihfaaudn@ld Sadu mutation Adusiwguadlsa

ADPKD Iur{gﬂ’amwﬁaﬂ’mLﬁuau (definitely pathogenic mutation)



AN 16.

2NN 17,
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WAaN13®M323 mutation analysis 11 exon 15b zasdn PKD1
PCR product 183¢jthe PK012 § base substitution fia ¢.3729G>A frnliinnesiilu
wasuuladann Tryptophan 1w stop codon ¥inlwlus@ufivunesu 39w definitely

pathogenic mutation

WANI3IM 329 mutation analysis 11t exon 15d vasiin PKD1

PCR product 284{128 PK025 il base substitution g c.4447C>T Aivinlwnsmaziiln
Wagnudasan Glutamine lu stop codon vhlwluseiuduuasw Souiu definitely
pathogenic mutation

PCR product 284{128 PK013 il base substitution o c.4343C>T Aivinlwnsmaziilu
Wasuulasan Serine i Phenylalanine LLazﬂ'a"LaJLmngmmumﬁau avinly
Jiaszreolysunsn MutationTaster 3@ mutation lﬁayjluﬂéj&l disease causing 6l
WounluSiazviens  Polyphen2 mutation  dililuwfia  benign etiaiudn

indeterminate variant (novel)



M 18.

M 9.
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WNAaNI1IM379 mutation analysis 11 exon 15e wa98n PKD1

PCR product 28951/2) PK089 { T insertion 7 c.4795 4796 sonalininasilug
mMaagwuasuuy frameshift 9tiln definitely pathogenic mutation

PCR product 189138 PK008 i substitution fie ¢.4769C>T senalininoziilud
nsidsuudasain Proline 1w Leucine wazedldignaenuania el
Jianerensldsunsy MutationTaster waz Polyphen2 daliiilu disease causing

WAz probably damaging da&1aL

WNAaNI1I7379 mutation analysis 1 exon 15f 2a9din PKD1

PCR product 189138 PK123 i 3 bp deletion, c.4988delCCT Avnlvnsaasiln
1Wasuulaauuy inframe deletion (1Jw definitely pathogenic mutation)

wona N Sawuing base substitution A c.4987C>T vilvnsaasfluwasuutasen
Valine 1w Isoleucine watilovinluAieamesidaslisunsa MutationTaster waz Polyphen 2

w2 3aLlunduuad Polymorphism Waz Benign anadnay



ATNN 20.

ATNN 21.

44

WNAaN13®373 mutation analysis 1w exon 15i wasdin PKD1
PCR product maaqﬂm PK003 138 PK115 (1dwqn@dnw) 4 c.6379delTC vilw
nsnazdluifsuan Serine 1% Glutamine fi codon 2127 uAz&INAlALAA

frameshift translation 1J% definitely pathogenic mutation ﬁvl,ajl,mlgﬂiwmumﬁau

WNaN13®379 mutation analysis 1w exon 15j 20984 PKD1

PCR product wasg{thy PK007 Im3mamigld 2 bp, c.6730_6731delAG vhli
\fin frameshift translation dsnalilusaudvmaduas (reported mutation)

PCR product 289l PK137 Imamamield 3 bp, c.6752delTGG sonalit
nynaziilu Valine fisuwits codon 2251 TMaMBLLY in-frame (novel)

PCR product maag&jﬂm PK151 dmsuiameld 2 bp, c.6913_6914delCA ¥inliiia
frameshift translation uaz stop codon # 113 nimezdludaly (Usdudvmaguas)

Nanaal definitely pathogenic mutation



NN 22.

M 23.
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WAaN13®M323 mutation analysis 11 exon 16 wasiin PKD1

PCR product maag&fﬂm PK036 Waz PK152 & 7-bp insertion A c.7000ins7 1w
IA = 1 v nﬂy o v a &

exon 16 T INBNUIAaUAINT ¥inliiia frameshift translation 1% definitely

pathogenic mutation

WNAaNI1IA379 mutation analysis 1 exon 20 vasiin PKD1

PCR product madﬁgﬂw PK121 i base substitution fia ¢.7753A>G i exon 20 s'fia
Tiwafmineauwntouninil ilwifanisiwasuwlsinsaezils Threononine
Lﬂu Alanine ‘ﬁ codon 2585 %GLﬁﬂﬁﬂﬂ’?Lﬂi’]:ﬁﬁw prediction program ﬁg\i
MutationTaster L8z Polyphen 2 Titadu polymorphism L8z benign ANEIAL
PCR product maa;ﬂ”ﬂm PK135 i base substitution fia c.7810G>A (p.D2604N) Giu

reported - indeterminate variant
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NN 24. NAN1IAI22 mutation analysis 1% exon 24 2ad&w PKD1
PCR product w83t PK115, PK130 uas PK138 aeladleidunndnu § base
substitution ilaurufie fe c.8948+11C>T Femadauudasitldlddnadants

Lﬂaﬂ%LLﬂa\‘iﬂi@azﬁI% LLRSLA Elaﬂi’] g91windu SNP

ﬂ']‘wﬁ 25. WNAaN1IM379 mutation analysis 1 exon 28 wasiin PKD1
PCR product vasfjthe PK088 § c.9685C>A Aivhlwianuann Leucine 1w
Methionine ijaﬁﬂﬂ?mi’]:ﬁ@ﬁﬂ MutationTaster Wz Polyphen2 Iaidu
Polymorphism 8z Possible damaging MUFIAL hedudu  indeterminate

variant (novel)
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AINN 26. NaN13M329 mutation analysis 14 exon 34 Yasfiw PKD1
PCR product madﬁjﬂw PK121 # base substitution @8 c.10499+10C>T (Novel

SNP)
Interpretation
10529C>T
.T3510M)
aported SNP
NN 27. NAN1IA322 mutation analysis 1% exon 35 2@d&w PKD1

PCR product 28951281 PK0O1, PK005, PK098 sz PK133 § base substitution fie
¢.10529C>T (p.T3510M) Faidwiiies SNP Aiwuldvinluludszannsfanadsean

ITauniBLaL wazlidnasdanisiialsn ADPKD
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ﬂ']‘w?ll 28. WNAaN1I7379 mutation analysis 1 exon 36 vasiin PKD1

PCR product 189128 PK072 i c.10718C>G (Ser3573X) Saganalilalysan
polycystin PNAFHAI WAaIREs 3,573 nimesdludsarlimunsarhwihfienwyng
16 1w definitely pathogenic mutation

PCR product 2836t PK111 § ¢.10652C>T Avhlw Proline 1wdsuidu Leucine
%aﬂ'a"l,ajmﬂgﬂﬁmmmﬁau Wadeneianldsunsy  MutationTaster  uae
Polyphen2 Ididu disease causing LRz probably damaging usay J9nadudn
indeterminate variant (novel) wazdl c.10768C>T (p. L3590L) 1 reported SNP

mwﬁ 29. WAaN13®M3273 mutation analysis 11 exon 39 wasiin PKD1
PCR product maag&?ﬂw PK089 §i ¢.11246T>C (p.L3749P) @aiilu indeterminate
variant (novel)
PCR product maa@ﬂw PK124 § ¢.11176T>C (p.W3726R) e‘ﬁamsgnswmmnﬂu highly
likely pathogenic



AN 30.
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WaN13® 373 mutation analysis 1w exon 40 vasiin PKD1

PCR product maapjﬂw PK016 waz PK065 4 Novel SNP, ¢.11272C>G (p.L3758V)
PCR product madﬁjﬂw PK051 & Novel SNP, ¢.11363C>G (p.P3788R)

PCR product ma&;ﬂ'ﬂw PKO30 waz PK125 ﬁ‘ﬁ?d 38-bp deletion LLaZ 5-bp insertion
A9 c.11348_11385delinsAGTCC (p.V3783_W3795delinsES) ¥inliiAanatiu in-
frame deletion 89 13 n3nazdilunsowny insertion 189 2 ninaziiln Fudu
definitely pathogenic mutation (Novel)

PCR product maag&?ﬂ’m PK099 i nonsense mutation buiiu PKD1 ﬁﬂw\‘lvl,mmlﬁ
Jewnanfa  c11393C>G  (Ser3798X)  @vazdinalwnaninalalusdn
polycystin ﬁﬁmmm'*um CRYSTIGI definitely pathogenic mutation (Novel)

PCR product maacjﬂw PK102 i SNP %fia base substitution Mivilwnsnasiln
f309L6u  (synonymous) Gatapfinpawaintountniiugs fa c.11319A5G (p.
A3773A)
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NN 31. NAN1IA322 mutation analysis 1% exon 41 2898 PKD1
v | =< = ' v A o A
PCR product 28318 PK007 i SNP Faasiimunuinnawniiud fa

c.11537+20C>T (IVS41+20C>T)

=1
il
2 A ) A =\ A o @
Fanals  intron LS lKI9TIALITAIN

NITUINNIT splicing

NN 32. NAaN130393 PKD1 mutation analysis 11 exon 42 vasiiu PKD1

PCR product maacjﬂw PK003 il SNP %fia base substitution Mivilwnsaasiln

H9A9LAL  (synonymous) TlaBdTIBIBNNNaBRINGLEY fa c.11616G>A  (p.

E3872E)



MW 33.

M 34,

51

WNAaNI1IM379 mutation analysis 1w exon 43 2asfin PKD1

PCR product maag&”ﬂ’m PK121 4 ¢.11713-2A>G 1% novel mutation ﬁ@ﬁ’nmm acceptor
splice site FINALA exon 43 Qnﬁ@aamﬁ'a transcribe 1% RNA (exon 43 skipping)

PCR product maag&”ﬂ’m PK108 4 c.11969T>G (p-L3990R) %dﬁ’lmﬂvlﬁl,flu disease
causing LLRs probably damaging F9fia1du indeterminate variant (novel)

PCR product mao@?ﬂ’m PK016 WLaz PK065 4 novel nonsense mutation fia ¢.11807G>A

(p-W3936X) Fadu definitely pathogenic mutation

WNAaNI1I0379 mutation analysis 11 exon 44 vasiin PKD1

PCR product ’Uaoq;ﬂ’m PK090 # reported nonsense mutation fa c.12124C>T
(p-Q4042X)

PCR product maa;&”ﬂw PK106 4 c.12133A>G (p.14045V) ﬁ'fil\‘il,‘flu reported SNP LA
c.12004-5C>A (IVS43-5C>A) Faaglu inton  uFmienvazfendasiunszuiums

splicing %38l le 39623 1udu indeterminate variant (novel)
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ﬂ']‘wﬁ 35. WNAaN1IM379 mutation analysis 1 exon 45 wa98n PKD1
PCR product 2891l21 PKO19 uaz PK106 i SNP nldnseasiluginaa
(synonymous) ALAsHTnwINAawniniig @a c.12276A>G (p. A4092A)
PCR product maap&”ﬂ’w PK133 i novel nonsense mutation fa c.12188T>A
(p.L4063X)

ﬂ'm?'l 36. WNAaNI1IM379 mutation analysis 11 exon 46a 2298w PKD1
PCR product maa;&”ﬂw PK146 uaz PK089 #msznewiwld 1 bp fe
C.12478_79deIC (p.P4160Rfs) dinalwninazfiludl codon 4160 1/duuain Proline
\{u Arginine  wasviliifia frameshift translation finsaazdludadald saidu

novel definitely pathogenic mutation



ATNN 37.

53

Interpretation

c.12706G>T

(p. VA236F)
Disease causing/
Probably damaging

c.12724C>T
(p. Q4242X)

Reported —
Definitly pathogenic

WNAaNI1IM 379 mutation analysis 1w exon 46b wastiw PKD1

PCR product madpjﬂ’m PK059 i base substitution fa c.12706G>T (p. V4236F)
nmviuglaidu Disease causing was Probably damaging @ N8y 396870
1w indeterminate variant (novel)

PCR product ?Jadpjﬂ’m PK044 # nonsense mutation lufin PKD1 ﬁl,ﬂilﬁi'm\‘l’m
anfauniniings @ c.12724C>T (p. Q4242X) seiidu definitely pathogenic

mutation



54

N13IAIRINUNMINANBWWEVBIEW PKD2 Tis proband

ﬁnﬂmsmaamamamawawﬂ’ssJ ADPKD ifiudagsleddiwin 70 3109 nd19nsaua
alaldiAsdaaduandnn I@mmﬁ ‘v\mmiﬂmuwuﬁmawu pkD2 1w PCR product 7
AIaUARYH coding regions m‘vﬁm (exon 1-15) aNwn 17 °1m WU DNA variants 2838% PKD2 @9
LEAILSEIANUENAD exon Tuan3197 6 Fouvioin

- Definitely pathogenic mutation 31431 6 THa luQﬂmﬁnﬂ 11 A30LAT

- Indeterminate variants 3143% 4 THA lu@?ﬂwmﬂ 5 AT0UATY

- Polymorphism 1124 9 5%ia ‘Lupﬂ”ﬂwmﬂ 16 ATAUATY (LEA LIUN9EIN)

NYALLBANANIIATIINATIEREW PKD2 @28 DHPLC WAz direct DNA sequencing e

iuusadualag1aluning 38 - nIwN 46
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191971 6. agﬂwamsmwwu PKD2 mutations LLaz SNPs fﬂ’]ﬂg?].i’]il ADPKD
(1M PCR product insauaga coding regions Yianaauasiin PKD2 1wt 17 )

Region Nucleotide Consequence Mutation Type Interpretation (Clinical ADPKD

Change (Amino Acid Significance) Family
Change)

Exon 1a €.83G>C R28P Missense Indeterminate PKO057
(CGG>CCQG) (Reported SNP) PK098

Exonlb | c.361G>T G121C Missense Polymorphism (MutationTaster) | PK129
(GGC>TGC) (Novel variant) Probably damaging (Polyphen2)
c.420G>A G140G Silent (Synonymous) | Likely Neutral PK046
(GGG>GGA) (Reported SNP) PK095

PK097
PK100
Homozygous A190T Missense Likely Neutral PKO77
€.568G>A (Reported SNP)
(GCG >ACG)
Exon 1c I:ggflysggi? Likely Silent IVS silent Likely Neutral
(Novel SNP)
€.568G>A A190T Missense Likely Neutral PK012
(GCG>ACG) (Reported SNP) PK036

Exon 2 C.681C>A Y227X Nonsense Definitely Pathogenic PK128
(TAC > TAA) (Reported Mutation) PK138
c.916C>T R306X Nonsense Definitely Pathogenic PK083
(CGA >TGA) (Reported Mutation) PK145

Exon 4 €.958C>T R320X Nonsense Definitely Pathogenic PK103
(CGA >TGA) (Reported Mutation)
€.894-22 G>A Likely Silent IVS silent Likely Neutral PKO083

(Novel SNP)

Exon 6 ¢.1354A>G 1452V Missense Likely Neutral PK093
(AAT>AAQC) (Reported SNP) PK141
€.1546G>T V516L Missense Disease causing (MutationTaster) | PK141
(GTG>TTG) (Novel variant) Benign (Polyphen2)

Exon 8 c.1765A>T T589S Missense Disease causing (MutationTaster) | PK117
(ACC>TCC) (Novel variant) Probably damaging (Polyphen2)

Exon 11 €.2139C>T V713V Silent (Synonymous) | Likely Neutral PK102
(GTC>GTT) (Novel SNP)

Exon 13 €.2407C>T R803X Nonsense Definitely Pathogenic PKO037
(CGA >TGA) (Reported Mutation) PK046

PKO073
PK096
€.2519delAAGTG | Q840Lfs2X Deletion, Frame-shift | Definitely Pathogenic PK143
(Novel Mutation)
Intron 13 | ¢.2522-1G>C V841fs Splicing Defect Definitely Pathogenic PK006
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2NN 38. NaN13M 329 mutation analysis 14 exon 1a 2298w PKD2
PCR product maa;jﬂw PKO57 way PK098 i SNP wia base substitution 71vin L
al d' = 1 £ ) & =
nyaazdiluifouulad Aa c.83G>C (Arg28Pro) wawu'lavaluludsemniGaned

MNuwIInawATRLa) waslidinadanisiialin ADPKD

mwﬁ 39. WAaN13®M323 mutation analysis 11 exon 1b @i PKD2
PCR product 189{tan PK046, PK095, PK097, PK100 uaz PK129 i reported
SNP #ivhl#nsnaziludinaida (synonymous) fia c.420G>A (p.G140G)
PCR product maag&?ﬂ’m PK129 4 ¢.361G>T (p.G121C) %aﬂ'a"l,mﬂﬂgﬂi’mmum
fiow uazlinam3iesefidn polymorphism Lilo%iasnzfiene MutationTaster was
S1p%8 probably damaging Lﬁaﬁmsﬁ:ﬁﬁm Polyphen 2 931 indeterminate

variant (novel)



ATNN 40.

AN 41.

57

NAaN19a3I9 mutation analysis 1 exon 2 vasdin PKD2
YR A 1 v Aa v a . .
PCR product 28318 PK128 uaz PK138 @alaildiflugnnu & base substitution
A A ' - & ' 1% oV v
Aasdngnuwnnauniniliifa c.681C>A (p.Y227X) T99dINalAnansnala
1136w polycystin-2 NdvMAaURINNENNT 968 nIaazdlu wrRalNas 227 n3a
A A ' o v A al v X . A
azfilugsazlimusnvhniiawdn@ld Sudu  mutation  fidusunguaslsa

ADPKD sl,mgﬂwﬁa 2 Tahatnliuat (definitely pathogenic)

WAaN13M 329 mutation analysis 11 exon 4 wasiin PKD2

PCR product ?JEI\‘IE‘J:"]JI’JS;I PK103 4 reported nonsense mutation luilu PKD2 @
c.958C>T (p.R320X) Gsazdanalinansialaluséin polycystin-2 Advuasuas 59
aatdu definitely pathogenic

PCR product madgﬂyﬂ’m PK145 w8z PK083 Gﬁ\‘lvllivlﬁl,ﬂmy’laﬁ'u # reported nonsense

mutation i@ ¢.916C>T (p-R306X) At definitely pathogenic
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mw'ﬁ 42, WAaN13M 329 mutation analysis 11 exon 6 vasiin PKD2
PCR product maa;‘?ﬂw PK093 ez PK141 & reported SNP, c.1354A>G (p.l1452V)
PCR product ma\‘l;ﬁﬂw PK141 #3931 ¢.1546G>T (p.V516L) %oﬂ'ﬂ&immgﬂﬂmm
ariaw WarhldSianeieielusunsa MutationTaster 1wnaudu disease causing

LWz Polyphen2 Titaidu benign 299104 indeterminate variant (novel)

AN 43. NAN1IAI22 mutation analysis 1% exon 8 Vast PKD2
PCR product EIQGE‘J:"]JI’JEI PK117 §§ c.1765A>T (p.T589S) Gsiianziannlysunya
MutationTaster l#naidu disease causing ez Polyphen2 Iktadu Probably

damaging 93w indeterminate variant (novel)
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mwﬁ 44, WAaN13®M323 mutation analysis 11 exon 11 Basiin PKD2
PCR product madﬁjﬂ’m PK0102 4 novel synonymous SNP fa c.2139C>T
(p-V713V)

AN 45. NAN1IA322 mutation analysis 11 exon 13 @ PKD2
PCR product maa;&”ﬂw 3 sﬁyﬁ"l,aj"l,@i”l,ﬁmm”auﬂmyﬁﬁ'uﬁa PK037, PK046 WAz
PK096 3 reported nonsense mutation, ¢.2407C>T (p.R803X) oL definitely

pathogenic ﬁLﬂummqmaﬂsﬂ ADPKD Tugilaons 3 muil



ATNN 46.

Interpretation

€.2522-1G>C

(IVS§13-1G>C)

Notes:

Testing in cDNA
revealed exon
14 skipping in

PKD2 mRNA)

WAaN13®393 mutation analysis 11 exon 14 wasiin PKD2

60

PCR product maqqﬂw PK006 i ¢.2522-1G>C (IVS13-1G>C) @aiilu splicing

defect “7{ splice acceptor site 1w intron 13 &9ual#iiia exon 14 skipping ﬁizﬁu

mRNA (9 ldvhnsdgastudalunuide

(2
a

12y

) aLin definitely pathogenic
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Namﬁmﬁzﬁmﬁhs.maﬂm‘snmaﬁ'usflumana%’aé’ﬂm ADPKD

Taal®35 DHPLC 1iVan130329 PKD1 38 PKD2 mutations laaia 39

fMIATaUATI ADPKD ﬁmwu"ﬁﬁ@miﬂmﬂw”uﬁ:maaﬁu PKD1 W388% PKD2 L&131NN17
asiereilumsinmaisil feseuadtudsuntnaseasanansan  nafidulsauaslidulse
AisuazanizldWawniIBamamnaewuivasiiv PKD1 wiadu PKD2 siannulunsauasaiug
@8NN1TM T3 genomic DNA maaam%ﬂmam{’apjﬂw@”’m?% DHPLC wuusiwztanzas waldnsu
msmym@ﬁuﬁﬁmiﬂmUW”%ﬁjMﬂiﬂUﬂ%’q mlmifaaslsalusundnaseuasa ldatnisiasi
A38uA32 ADPKD #iaT7awy PKD1 mutation Gﬁdgﬂﬁ'@i%ﬂﬂiﬂ PKD1 lumsauasaitd
WANDATALATY LATLARDY PKOO3, PKOO7, PKO44, uaz PK121 fiznunsnsiunuaandnasauasale
wangan 39ldnamiasiadinases DHPLC lanifangmnniivas DHPLC column Pmanzay
(AW 47 - nwi 50)
§ImA30UAS2 ADPKD 71n379WL PKD2 mutation ﬁVL@TngWjWLﬂuBﬂ PKD2 lusn891%a39
ifvanue 5 asauasa Ao PKO83, PK103, PK037, PK046 waz PK096 lasdl 3 asauaiafisnansa
NUNUFINTNATaLATI Ienauan fa PK083, PK037, uar PK046 3sldwamitama PKD2

mutation 284119 3 ATAUATIH (ANN 51 - AN 53)



ATNN 47.
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13379 ¢.6379delTC (p.S2127Qfs) 1t exon 15i Wadiin PKD1 lwAsaua3?

PK003
fﬂ’mﬂ’]i‘ﬁ DHPLC elution profile 983 PCR product mu‘ﬁ'mauﬂau exon 15i U8

v

fiw PKD1 El,ur;‘f!’ﬂ’m PK003 6119970 normal control atnsTalaunnamngil 4ld
\#anld’ DHPLC condiion i 63°C lum3InTia DNA wassandnaseuaiadinuy
595 URTWUNINFINENATEUATININUA 14 At ﬁ;j‘ﬁ'ﬁ $2127Qfs luiu PKD1
WU 6 AU (samﬁ@ﬁ@ﬂwﬁ'lﬂu proband) %mﬂﬂuﬁ'gﬂmwwu $2127Qfs 1iu
;\J}”ﬁuammmwaﬂsa (-1, 11-3, 11-5, 1-8, 1119 uaz 1-11) dunsbudui

S2127Qfs Lﬂuml,mmaﬂiﬂ PKD1 luasauasii



MW 48.

63

N1961379 ¢.6730_6731delAG (p.Ser2244fs16X) 1w exon 15j 2098 PKD1 Tn
A321UA32 PKOO7
ﬁ]’]ﬂﬂ’ﬁ‘ﬁl DHPLC elution profile 283 PCR product Ei’m‘ﬁmalmq&l exon

15) VaI8% PKD1 Imgﬂ’m PK007 619310 normal control 8819T@La (score LW

2+ ,3+,3+ ﬁqquﬁmaa DHPLC column % 68.7, 64.2 uaz 63°C @1N&1aL) 39
¢l DHPLC condition 71 68.7 sz 64.2 lun13a378 DNA 289manTnasauasait
LULTIALT LAEWLINIINFINTNATALATININUA 14 AL ﬁ;jﬁﬁ S2244fs16X Tuiu
PKD1 314% 6 % (‘i’mﬂ%@ﬁpjﬂwﬁlﬂu proband) %aam%ﬂﬁgﬂmnwu
S2244fs16X Lﬁ%l}gﬁuaﬂda’m’lﬁlaﬂiﬂ 5 aw (I1-3, 11-4, 11-6, 11-7 uaz 11-8) 1dwns
Budwin s21270fs uainguailsn PKD1 Tuaseuasril

wafnaule do Ill-4 gﬂmaawm']ﬁ S2244fs16X 8189 MILRAIBINNT
284150 %aa%mUVL@T’j']Lﬂustﬁzmqﬂ'avl;imﬂ Fee9lalugasansvedlsa liiAn
NIAIIAINL PKDT mutation Iuﬂiﬂiﬁﬁa’i’uﬂu pre-symptomatic diagnosis Géﬁdfﬂz
°1hﬂ‘l,ﬁam%nmam?ﬁQﬁguaqmmwmﬂﬁue] LA BT RONT LTI EINIIUEAIVD
150 swﬁ%mmmlﬁﬂu%galummnLLNW‘E‘?@W

atndlsfiany DHPLC elution profile lunydiuasasaunsa PK007 il
a0 lFUsinIng  ¢.6730_6731delAG "Lﬁgﬂﬁawﬁﬁm I@ﬂﬁgmwmad
elution profile Sanulaiasf uandrsiwnansuuudIsasiwanlasn (dasldms
fuiugny DNA sequencing) 1isiiitasanlu exon 15 wasin PKDT il SNP Au
afdafl 2 viiafla c.6724A>G (p.T2242A) Uaz c.6727C>G (Q2243E) afiuiln
Nz heterozygous %38 homozygous TIMTIMIBLIUK allele LALIAL (cis
arrangement) W06 allele N (trans arrangement) Mlwsuniuwnsaudu

heteroduplex 189 ¢.6730_6731delAG fisiasmMIn323lasas



MW 49.
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11301379 ¢.11713-2A>G (IVS42-2A>G) 11 exon 43 vastiw PKD1 1u
AT8UAT PK121

ﬁl’mmi‘ﬁ DHPLC elution profile 483 PCR product ﬁﬁ%ﬁﬂiﬂﬂﬂqu exon
43 URSUNEIWBY Intron 42 WAz 43 Vasdu PKD1 1%;&”}]39 PK121 619310

normal control 8&19TALA (score W 3+,2+,1+ ﬁqm%nuﬁﬂlad DHPLC column

1w 68.5, 67.2 uaz 65.2°C mud1ew) lels DHPLC condition 71 67.2 lun1sas7a
DNA 2098n8nAsUaiuIas uasnuiandnasauaianivue 3 au o
c.11713-2A>G Bsmndnfignasiany S2244fs16X (ugiuaasemszadlse 2
au (-1 uaz 11-2) dunsduduin c.11713-2A>G (usunguadlsa PKD1 lu
ATOUATIH

fvinawla da 111 gﬂmnwud’]ﬁ c.11713-2A>G @28 wasd liLgadaIns
23130 %aa%mﬂ"L@T’j']Lﬁustwzmqua"Laimr] Fegdlduaasanmsvadlsaliian
NIATIINY PKDT1 mutation luﬂsﬂﬁﬁad’nﬂu pre-symptomatic diagnosis GAﬁGTﬂZ
°1hﬂ’l,ﬁam%ﬂmam%“a;ﬁguaqmmwmﬂﬁue] LA DT R ARSI LTI ANNSURAITDS

Ta nuﬁ'&mmm’l,ﬁfluiagalummwLLN%‘E‘?@W



65

PK044 Family
Direct detection for ¢.12724C>T (p.Q4242X) in PKD1 — Exon 46b
Using DHPLC analysis at 66.0°C

) %

o]

Q4242X Q4242X Q4242X Q4242X
(+3) (+3)  (+3) (+3)
AN 50. 113A379 ¢.12724C>T (p.Q4242X) s exon 46b asiin PKD1 lnasauas?
PK044

9INM37 DHPLC elution profile 784 PCR product §uinsauingy exon 46b 19
fiu PKD1 El,u;j:ﬂw PK044 619310 normal control aaha‘ﬁ‘mﬁmﬁq@ (score L +3)
ﬁqmﬂgﬁmaa DHPLC column % 66.0°C (@nqwﬁ 37) 39l@ L DHPLC condition
G3na2lnInTI9 DNA 1o9mnBnasouaiuumIas)  waswuinnaunsn
ATOUATININUA 13 At ﬁ;jﬁ"ﬁ Q4242X luflu PKD1 31174 4 an (S’JQJ@T’JEJT‘]J’JEJﬁ
1% proband @28 %aﬂuﬁgﬂmnwu Q4242X Lﬂu;&”ﬁuammmwaﬂsﬂ PKD1
Yanua (111, 117, 11-8 uae 11-9) iumsiudivin Qa242x \dusnguadlsn PKD1

luasauai



AN 51.
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PK083 Family
Direct detection for ¢.916C>T (p.R306X) in PKD2 — Exon 4
Using DHPLC analysis at 59.8°C

st
I1-1 11-2 -3
DHPLC profile
(+3) (+2) (*+2) (+2)
DNA Sequence AACCGAA AACCGAA AACCGAA AACCGAA

) AACTGAA AACTGAA AACCGAA AACTGAA
PKD2 mutation: e e e —_—

R306X (CGA>TGA)

DNA Sequence ATCTCTG ATCTTTG ATCTCTG ATCTTTG
. ATCTCTG ATCTTTG ATCTTTG ATCTTTG
PKD2 Novel SNP: = - - -

€.894-22G>A

Reverse sequence | Reversesequence | Reversesequence | Reversesequence

1137329 ¢.916C>T(p.R306X) 11 exon 4 Basiin PKD2 lwasauasi PKO83
ﬁJ’mmi‘ﬁ DHPLC elution profile 183 PCR product Ei’m‘ﬁ'ﬂia‘l_lﬂigu exon 4

v48% PKD2 Tuftl e PK083 61931n normal control atiatalaufiga (score Lilu

+3) ‘ﬁ'qmﬁgﬁmaa DHPLC column i1 59.8°C 34l@ 1% DHPLC condition @4n&an?
147159579 DNA 28980N5naTaua I HLuUTIA5)

wuaninasauaiadn 3 au lidlad DHPLC peak inilow proband (I-
1) t88) LL@i‘qﬂﬂuﬁ peak AUANE991N normal control BENITALAN (score I +2)
Taufi 2 au (111 uaz 11-3) § pattern 1wflounu uddnsaindn 1 au (1-2) el
wiaauiiaala lnawudn 1-1 waz 11-3 § R306X tilaw proband (I-1) LLazLﬂu@fﬁ'
ugasa1n1svadlin PKD2 Fadumsbuduin R306X iduaunguaslin PKD2 lu
AsOUATII

gau 11-2 1§ PKD2 mutation wam3fid peak 1w +2 1wzl SNP wiiad
wulnailu intron 8 ¢.894-22 G>A UL heterozygous 99 SNP wwulu 111 uas II-
3 [uRwudluane e homozygous Unk=fils proband (I-1) li# SNP 4 easinas
WwinmINa DNA sequence fidnsnnluudazse sinalvla DHPLC elution
profile FNIRULLLS WAL genotype Tesnansaldiduduuuulunsasiagandn
pasntouaildetudnddmnuseuianilelndusy  edlsia  nadiad
DNA variant 11 PCR amplicon t@82n%annnin 1 dunis dadltainuszunszis

A e g o . kg
IuﬂﬁiLLﬂﬂNﬂ LREAITUBLUAILNITNT DNA sequencing QIULEUD
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PK037 Family

Direct detection for ¢.2407C>T (p.R803X) in PKD2 — Exon 13

Q

Using DHPLC analysis at 60.1°C

I-1 2
-1 II-2 -3 II-4 II-5 II-6

DHPLC
profile

(+2) (0) (0) (+2) (0) (+2) (0)

CGAA | CGAA | CGAA | OGAA | OGAA | QGAA | CGAA
DNA TGAA | CGAA | CGAA | TGAA | OGAA | TGAA | CGAA
Sequence - -
(CGA>TGA)
AN 52, NN30379 ¢.2407C>T (p.R803X) 11 exon 13 vasdin PKD2 luasauasa

PK037
9937 DHPLC elution profile 789 PCR product &%fiAsaUA34 exon

13 Va3 PKD2 lunjﬂaﬂ PK037 6199110 normal control 8&n4TaLat (score L%

+2) ﬁqmﬂgﬁmaa DHPLC column iu 60.1°C 34la |4 DHPLC condition @4n&an?
Tum3a79 DNA 2asmndnasauaiafiuuunas uaswuianaundnasauasd
YIRUA 7 an ﬁgﬁﬁ R803X luiu PKD2 3114 3 an (m&lﬁwjﬂmﬁlﬂu proband
Sadediauadae) %aﬂuﬁgﬂmnwu R803X Lﬂua’ﬁuammmwaﬂm PKD2
wi 2 au (12 uaz 11-3) umsbiudidin Re03X lusunguaslin PKD2 lu
AsOUATIH

wafiviaula fa 11-5 anaTawu il R803X daoud lailaidulsa FaaBuny
ldduwwnzangdsldann SsddliuaaseinisvaslsaliiAn nsasiawy PKD2
mutation  lunydiitaainiu pre-symptomatic  diagnosis Favzganlwaandn
mam%’a%ﬁguaqmmwmﬂﬁue] [AaTzaansausImManmsuEasaslsn  52umM

813130 L aga’l,umﬂnuwwﬁ G
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PK046 Family
Direct detection for ¢.2407C>T (p.R803X) in PKD2 — Exon 13
Using DHPLC analysis at 60.1°C

n e

-1 1I-2 -3

-1

DHPLC profile &

(+2) (+2) ©) © ©) (+2) ©) (+2)

DNASequence CAGCCGAA | CAGCCGAA | CAGCCGAA | CAGCCGAA | CAGCCGAA | CAGCCGAA | CAGCCGAA | CAGCCGAA
(CGA>TGA)

CAGCTGAA | CAGCTGRA | CAGTOGRA | CAGEIGRA | CAGCTTAA | CAGCTGAA | CAGETEAA | CAGCTGRA

ﬂ’]W‘Ydi 53.

N3A379 ¢.2407C>T (p.R803X) 11 exon 13 waidu PKD2 lwasauasa PK046
ﬁl’mmi‘ﬁ DHPLC elution profile 483 PCR product Ei’m‘ﬁmalmqm exon 13 a3

i PKD2 1u;§ﬂ’m PK046 19910 normal control 8¢14T@aLa (score L +2) 71

gmnNii289 DHPLC column 1Ju 60.1°C 391dl% DHPLC condition asnaalums
@579 DNA 2898313nasauaiaiuuumnas usswuihanaandnasauasanivue
8 Al ﬁgﬁﬁ R803X lufu PKD2 131 4 au (nm"’a;‘?ﬂmﬁlﬂu proband %4
\§oTaua628) %mnﬂu‘ﬁ'gﬂmnwu R803X Lflu;jﬁl,l,ammmimaﬂm PKD2
(I1-1, 114 uaz 1-6) (unsbudivin R803X iduaunguaslsn PKD2 Tuasauasail

ULASINUATELATY PKO37 waz PK0O96
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UNIIILAYIINURLY DLAWD U

NWIBRLAaTIINY definite mutations, indeterminate variants Lz polymorphisms Nnaludn
PKD1 waz PKD2 nglas ADPKD 13 lng 70 aseuasaasasyliluansiei 7413

A1319% 7. a‘gﬂwam‘smnwu definite mutations, indeterminate variants L8 polymorphisms N9
1%5% PKD1 W8 PKD2 mm&”ﬂ’m ADPKD °D’]’JVLY]¥J 70 ﬂiE]ﬁJﬂﬁLLﬂ‘:éhﬁﬂ’]‘i@li’Jﬁ]WU
luwsuisni

Mutation PKD1 gene PKD2 gene Both PKD1 and PKD2

Classifications

Definite 23 Mutations 6 Mutations Definite Mutations
Mutations (27 Families = 38.6%) (11 Families = 15.7%) =29 Mutations

9 Nonsense mutations
(6 novel, 3 reported)

3 Splicing Defect

(2 novel, 1 reported)

4 Frame-shift Deletions
(2 novel, 2 reported)

2 In-frame Deletions
(novel)

3 Frame-shift Insertions
(2 novel, 1 reported)

1 In-frame Ins/del
(novel)

1 Missense

(reported)

4 Nonsense mutations
(4 reported)

1 Splicing Defect
(novel)

1 Frame-shift Deletion
(novel)

(38 Families = 54.3%)

Indeterminate
Variants

22 Variants
(21 Families = 30.0%)

22 Missense variants
(19 novel, 3 reported)

4 Variants
(5 Families = 7.1%)

4 Missense variants
(3 novel, 1 reported)

Indeterminate Variants
=26 Variants
(26 Families = 37.1%)

Detection Rate
for Mutations
+
Indeterminate
Variants

68.6% of cases
(48/70)

22.9 % of cases
(16/70)

91.4 % of cases
(64/70)
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awu%"’slf:vldlﬁﬂmsﬁﬂﬁﬁ'@ﬂ@;wmiﬂmUwvuij (mutation  classification) lapfl  definite
mutations #3109 nonsense mutations, frameshifting deletions, insertions 738 indels, typical
splicing mutations, W& in-frame changes sﬁaLﬁumLﬁ@;maoisﬂ"lﬁasiﬁoLLuuau 09 missense
mutations 6%\‘1Lﬂi]ﬁ‘i"lEJ\‘i’]uﬁJ’lﬁﬂuLLﬁ’l’j’]Lﬂuﬁ’]m@ﬁ]@diﬁﬂl%ﬁgﬂ?SJ ADPKD

#11 indeterminate variants W89 probable pathogenic mutations n&NAa missense
mutations G'fi'al,ﬂﬂﬁ‘mmmmriaulugﬂm ADPKD u,@iﬂ'a"l,ml,ﬂa’hLﬂummqmaﬂm WRZITIND
missense mutations Aawnulnaluinuisoil LLazgﬂﬁ’lmﬁ’j’uﬁu possibly/probably damaging 138

disease causing



@131991 8. Definite mutations fins2anuludn PKDT 9101l ADPKD 213 lnalneud
(23 PKD1 mutations in 27 ADPKD Families)

%

]

g
W
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@15191 9. Indeterminate variants fiasanuludn PKDT 9nKilg ADPKD s lnalwswidn
% (22 PKD1 variants in 21 ADPKD Families)
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>

@1351941 10. Definite mutations finsaanuludn PKD2 3101l ADPKD z11Inglusmiani

(6 PKD2 mutations in 11 ADPKD Families)

ADPKD Mutation Nomenclature Location Effect on Protein Mutation Remarks
Family Polycystin-2 domain Type
gDNA cDNA
PK128 0.11879C>A C.681C>A Exon 2 p.Y227X ™M1 Nonsense Chang et al, 2005 (75)
PK138 (TAC>TAA)
PK083 9.30677C>T c.916C>T Exon 4 p.R306X Topologica Nonsense | Veldhuisen et al 1997,
PK145 (CGA>TGA) I domain Reiterova et al 2002,
Magistroni et al 2003,
Stekrova et al 2004,
Vouk et al 2006,
Rossettti et al 2007,
Garcia-Gonzalez 2007
(41, 45, 76-80)
PK103 g.30719C>T €.958C>T Exon 4 p.R320X Topologica Nonsense Reynolds et al 1999 (81)
(CGA>TGA) | domain Rossetti et al 2007 (45)
PKO037 g.60300C>T €.2407C>T Exon 13 p.R803X EF hand & Nonsense Deltas et al 2001,
PK046 (CGA>TGA) coiled-coil Zhang et al 2005,
PKO073 Linker Chung et al 2006
PK096 (47,48, 71)
PK143 g.60412delAA €.2519del Exon 13 p.Q840Lfs2X Coiled coil Deletion, Novel
GTG AAGTG Frame-shift
PK006 0.67165G>C €.2522-1G>C | IVS13 p.V841fs Coiled coil Splicing Novel
(IVS13-1G>C) (Ex 14 skipping) Defect

@131911 11, Indeterminate variants fiasranuludn PKD2 9101l ADPKD 211 1nglu
911%98% (4 PKD2 variants in 5 ADPKD Families)

Nucleotide Amino | Exon | Family Prediction by |Prediction by |PKD Mutation Remarks
change acid Code PolyPhen-2 MutationTaster| Database
change (PKDB)
€.83G>C R28P 1 PKO057 | Possibly damaging | Polymorphism Neutral Reiterova et al. 2002, (77)
CRISP Consort.
(Unpublished)
€.361G>T G121C 1b PK129, |Probably damaging| Polymorphism - Novel
(GGC>TGC) PK149
c.1546G>T | V516L 4 PK141 Benign Disease causing - Novel
(GTG>TTG)
C.1765A>T T589S 8 PK117 |Probably Damaging| Disease causing - Novel

(ACC> TCC)
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@131991 12. Polymorphisms finuludin PKD1 3101l ADPKD 717 Inglws1uiand (90 SNPs)

Nucleotide change | Amino acid Exon Family Code PKD Mutation Reference
change Database (PKDB)
€.288-90A>G - 1VS2 PK098 - This study
€.288-32A>G - 1VS2 PKO003, PK023, PK028, PK047 Neutral CRISP Consortium (Unpublished)
€.288-11G>C - IVS2 PKO003, PK023, PK028, PK047, | Neutral, IVS silent| CRISP Consortium (Unpublished)
PK098
¢.360-5T>C - 1VS3 PK001,PK139, PK143 Unclassified Athena Diagnostics (Unpublished)
c.674C>T S225L Ex 5a PK003 (PK015) Prob Dam/ Poly This study
€.934G>C A312P Ex5(b) PK021, PK024, PK029, PK034, - This study
PK047, PK050
c.1021G>A A341T Ex5(b) PK021, PK024, PK029, PK034, - This study
PK037*, PK047, PK050, PK075
€.1119C>T L373L Ex5(b) PKO016*, PK027, PK036%, Neutral Reported SNP
PK092, PK095, PK104, PK106,
PK107
€.1248C>T N416N Ex6 PK007 - This study
¢.1310A>G Q437R Ex6 PK007, PK037* - This study
c.1327G>A A443T Ex6 PKO037* - This study
€.1396G>A V466M Ex7 PK006*, PK112* Indeterminate Reported SNP
c.1402A>G 1468V Ex7 PKO077 - This study
€.1515C>T A505A Ex7 PK135, PK139 Likely Neutral This study
¢.1598A>G Q533R Ex7 PKO006*, PK112 - This study
€.1602C>T P534P Ex7 PKO006*, PK112 Neutral This study
c.1606+63C>T - 1VS8 PK119 - This study
€.1850-4A>G - 1VS9 PK106, PK139 Likely Neutral Reported SNP
c.1978T>C C660R Ex10 PK128 (PKD2+) - This study
€.2039A>T Y680F Ex10 PK123 Likely Neutral Athena Diagnostics (Unpublished)
Reported SNP
€.2216G>A R739Q Ex11(a) PK018 (homo), PK027 - rs40433
€.2350T>C L784L Ex11(a) PKO018 - This study
€.2367A>G G789G Ex11(a) PKO018 - This study
€.2986-15C>T - 1VS12 PKO001, PK014, PK018, PK028, Neutral Reported 2 times
PK037, PK105, PK106, PK131
€.3161-18C>G - 1VS13 PK021 - This study
€.3275T>C M1092T Ex14 PK021 - Reported 6 times
.3288T>C A1096A Ex14 PKO080 Neutral This study
€.3444G>A P1148P Ex15(a) PK094 - Reported SNP
€.3495C>T D1165D Ex15(a) PK118 - This study
c.4053G>T R1351R Ex15c PK094 Neutral Athena Diagnostics (Unpublished)
c.4071G>A L1357L Ex15c PK106 Neutral Reported many times
C.4674G>A T1558T Ex15(e) PK103 Neutral Reported many times
€.6984G>A G2328G Ex16 PKO089 Neutral This study
€.7020G>C L2340L Ex16 PK089 Neutral This study
€.7077G>C R2359R Ex17 PK102 Neutral Reported many times, rs4018162
€.7165T>C L2389L Ex17 PK102 Neutral Reported 5 times
rs2457533
C.7753A>G T2585A Ex20 PK121 - This study
.8087T>G L2696P Ex22 PKO003 Neutral Athena Diagnostics (Unpublished)

Reported 2 times
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Nucleotide change | Amino acid Exon Family Code PKD Mutation Reference
change Database (PKDB)
€.8160+21T>C - 1VS22 PK003 Neutral Athena Diagnostics (Unpublished)
Reported 2times
c.8556A>G A2852A Ex23(b) PKO010 - This study
€.8681_8689del9 | 2894 2896 | Ex23(b) PKO003, PK010, PK018 Neutral Athena Diagnostics (Unpublished)
(CCAACTCCG) delANS Reported 3 times
€.8948+11C>T - 1VS24 PK115, PK130, PK138 Likely Neutral Reported SNP
€.9201-20C>T - 1VS25 PK099 - This study
€.9201-7C>T - 1VS25 PK099 - This study
€.9207G>A P3069P Ex26 PK099 - This study
€.9319C>T R3107C Ex26 PK099 - This study
(Poss Dam/Poly)
€.9330T>C P3110P Ex26 PK099 Neutral Reported many times
€.9397+12A>G - 1VS26 PK099 Likely Neutral Athena Diagnostics (Unpublished)
€.9492C>T S3164S Ex27 PKO018 - This study
€.9506G>A R3169Q Ex27 PK018 Neutral Reported SNP
€.9558C>T H3186H Ex27 PK027 - This study
€.9568+3T>C - 1VS27 PK018 - This study
€.9568+7G>A - 1VS27 PKO018 - This study
€.9568+39C>T - 1VS27 PKO018 - This study
€.9569-13T>C - 1VS27 PK018 Likely Neutral Athena Diagnostics (Unpublished)
CRISP Consortium (Unpublished)
Reported 4 times
€.9598G>A V32001 Ex28 PK018 - This study
€.9631G>A A3211T Ex28 PK018 Neutral CRISP Consortium (Unpublished)
€.9712+16A>G - 1VS28 PK018 - This study
€.9712+19G>T - 1VS28 PK010 - This study
€.9714C>T S3238S Ex29 PK003, PK007, PK010 - This study
€.9715G>C D3239H Ex29 PK003, PK007, PK010 - This study
€.9726T>G L3242L Ex29 PK007, PK010 - This study
€.9820C>T R3274C Ex29 PK003, PK007, PK010, PKO77 - This study
(Poss Dam/ Dis)
€.9854T>A V3285D Ex29 PK003, PK007, PK010 - This study
€.9909C>A G3303G Ex29 PK003, PK007, PK010 - Rs2855354,
Thongnoppakhun et al 2004 (40)
€.9923+22G>A - 1VS29 PK007, PK010 - This study
€.9932A>G H3311R Ex30 PK007, PK019 Neutral Phakdeekitcharoen et al 2001 (61)
€.9947G>A S3316N Ex30 PK007, PK019 - Thongnoppakhun et al 2004 (40)
€.10023T>C L3341L Ex30 PK007, PK010, PK019 Neutral Phakdeekitcharoen et al 2001 (61)
€.10325C>T A3442V Ex33 PKO018 - This study
€.10499+10C>T 1VS34 PK121 Likely Neutral This study
€.10529C>T T3510M Ex35 PK001, PK005, PK032, PK051, Neutral rs45478794
PKO068, PKO72* PKO75, PK087, CRISP Consortium (Unpublished)
PK090, PK098, PK133 Reported many times
€.10619-13delT - 1VS35 PK067 Neutral Reported SNP
¢.10678G>A G3560R Ex36 PKO073 Likely Neutral Athena Diagnostics (Unpublished)
Reported 2 times
(Prob Dam/Poly)
€.10801C>T L3601F Ex36 PK012, PK086 Likely Neutral This study
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Nucleotide change | Amino acid Exon Family Code PKD Mutation Reference
change Database (PKDB)
€.10821+61_+65del - Ex36 PK094, PK098, PK103 Likely Neutral This study
C
¢.10973A>G K3658R Ex37 PK041 Indeterminate Reported 2 times
¢.11016G>A R3672R Ex37 PK001 Likely Neutral This study
€.11246T>C L3749P Ex39 PK089 Highly Likely Athena Diagnositics (Unpublished)
Pathogenic
€.11272C>G L3758V Ex40 PK065, PK016* - This study
€.11319A>G A3773A Ex40 PK102 Likely Neutral This study
€.11363C>G P3788R Ex40 PKO051 - This study
€.11537+20C>T - 1VS41 PK007 Likely Neutral Reported SNP
(IVS41+20C>T)
c.11616G>A E3872E Ex42 PK003, PK068 Neutral Reported 2 times
€.12004-5C>A - 1VS43 PK106 Likely Neutral This study
(IVS43-5C>A)
c.12133A>G 14045V Ex44 PK106 Likely Neutral Reported 4 times
CRISP Consortium (Unpublished)
€.12276 A>G A4092A Ex45 PKO019, PK106 Likely Neutral Reported 4 times
CRISP Consortium (Unpublished)
(rs3087632)
c.12313A>C 14105L Ex45 PKO061, PK111 - This study
€.12399C>T F4133F Ex45 PK116 - This study
€.12666G>A L4222 Ex46(b) PK059 Neutral CRISP Consortium (Unpublished)

@13197 13. Polymorphisms fiwulwiin PKD2 910 1a ADPKD 217 Inglws1w3deih (9 SNPs)

Nucleotide | Amino acid| Exon Family Code PKD Mutation Reference
change change Database (PKDB)
€.83G>C p.R28P la PKO057 Likely Neutral CRISP Consortium (Unpublished)
PK098 Reported 2 times
c.420G>A p.G140G 1b PK046 Likely Neutral CRISP Consortium (Unpublished)
PK095 Reported 2 times
PK097
PK100
€.568G>A p.A190T 1c PKO77 Likely Neutral Athena Diagnostics (Unpublished)
PK012
PK036
€.595+15C>T - 1c PKO77 IVS silent This study
€.894-22 G>A - 4 PKO083 IVS silent This study
Likely Neutral
¢.1354A>G p.1452V 6 PK093 Likely Neutral Reported 3 times
PK141
€.2139C>T | p.V713V 11 PK102 Likely Neutral This study
€.2163C>T | p.T721T | Ex11i(a) PK118 - This study
0.68098A>G - Ex15 PK090 - This study
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ANUAII19N 8-13 ﬁ]zl,ﬁu"l@‘f’hmiﬂmﬂw”ufmam”aﬁu PKD1 w8z PKD2 agns:mﬂﬂﬁ’sﬁh

N "L&iﬁmimzﬁgﬂ@”aﬁ‘lﬂiﬁmaww: M3lE DHPLC lunsdnund vinlw ke aasn1sasiawun1snant
Wiianasasbuiisioas 91.4 (64/70) laufidu definite mutation fis3auas 54.3 (38/70), 1w
indeterminate variant 3888z 37.1 (26/70) (AA13191 7) UazHIATIAWY polymorphism a1 I8@3E%
andustwininn lasanizluin PKD1

v A L o & A A A o o

mwmimﬂmwa@mumaaminmﬂwugLL@a:ﬂizLﬂwﬂwu (@M 14) lathdays

Ao A = ~ o Aac A A, ' ' A V) v oA Y
ﬁ]'mmma]slu"l,ﬂl,ﬂszmmmmummﬁ]zlauﬂwﬂuﬂquﬂ‘szmﬂsmm@l%@mﬂ6] Alalennsaaadn
tyﬁaﬁ'u na1afa Consortium for Radiologic Imaging Study of PKD (CRISP) ADPKD population
w202 M (45) uazgiudeyaiis  ADPKD ﬁnﬂvlnl,%amaﬂ”ﬂaﬂlu ADPKD: Mutation
Database 1,471 18 (52) lunstvasdn PKDT udauinudiuin nonsense mutations lai@1937n
NUIIVAWIN VueAWL splicing defects wae frame-shift deletions/insertions laHasninauIaedn
LANAUWL missense variants gaﬂdﬂﬁﬁuwmﬁuamamn FINNINY in-frame dellins Aauang
PINNINNDW  §IWNTVAIEU PKD2 I8 RNAUNL nonsense mutations "L@Tqaﬂdwmu%yﬂﬁmﬂu
289NN daumiﬂmyw”uijﬁixmwﬁuwuﬁaﬂﬂdw

FasIuBaINIINALRUTlanTINVEIWITBHE WUNIDU PKDT L1WBd 75.0% (48/64) udfiu
o | { o & o { A
PKD2 WUD4 25.0% (16/64) Uo451871asawumIinmsnusiinge 64 aseuasa (a13191 14) 59
dsnaasIulasyin lbsvastu PKDT 1Ju 85% waziin PKD2 1w 15% uazinwddonuiduns
TENUNNIATIIRLNINAERUTTasER PKD2 iuasusnlugthemalng
WanlFoufisudaMInTIANUMINALRUE (mutation detection rate) Tufiu PKDY uaz
PKD2 annuIuinunuisaunliisnaiasiny yuniiinsaug fidunaluladdganlinulu
U990 (@13291 15) azdiulddn awdsphiidannmiamawumanaewusludn PKDT uaz PKD2
) ! ao A v A A .. . ) A
lagmuudginiwesnuiiodu udilaWsaiamz definite mutation zwuinfldn Aa 54.3%
(38/70) iilaLfluunil 64% (29/45) va9ngu Rossetti uazAmz (42) Tun9naunu 6amInTIany
missense variants NAUFINY 37.1% (26/70) T9§9n1 11% (5/45) U89 Rossetti Uazams (42) 1u
281931N a“'@mmimnwuﬁgdlumuf‘aﬁﬂﬁﬁoiﬁw']mndfawuaa missense variants @983daw 18l
Lmuauagwaaumiﬁhﬁ]zLﬂummeaﬂiﬂ ADPKD fiu#ia3un3a @Tadmﬁ?miﬁgﬁ]ﬁﬂuLau@iavl,ﬂﬁ'ﬂ
A . A A Ao X g
Tsaguaniniioreuinannuiltsiazauninaydldluamei
] =3 ] dtﬂl v L = @ e 3
atndlafiany luwdvasnalulagfldasaminmnaowusluiiu PKDT uaz PKD2 91
DHPLC dwinaiiandanahuszlszininngs dudn uazlduannaiiiniiinsaug nealdiu
wreunihit Judunfoultlunuissnaenguatonuidudiadslua1sen 15 (42, 45, 66, 82)
\ aa . . =2 o x> A A9 oo .
®IWID direct sequencing DILVITINALNININ ueigdnsnatdn gold standard ﬂiﬁnuagiﬂﬂ
X o . 4 [y a a X ' %
ﬂi:igﬂ@ﬂﬁi’mﬂu long-range PCR 8¢ multiplex PCR Waliddsefnsamwunnduninnsls
conventional PCR tfindatnatiiey vihlwaansndnmgis ADPKD m1dSaes 700 1elenaiiu

2e1496 (83)
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U9t danunewvesinidenaonguiiienaluladluig fenaddeddaidoeiig
910 DHPLC uaz direct sequencing 81#1 high resolution melt (HRM) analysis (84) WAz next-
generation DNA sequencing (85, 86) anlfasaamiminanuwusluiu PKDT uaz PKD2  atniland

A o a9 o o o A oa A A & X o ¥ oo Y Ay A

matdenlsinaluladliinunzaunuiasd fidmsnlennidesdunudasenasmuneaasiarsm
Wuseg 1y

o o o ! AoV a o a A

fniugiendsliaansnszysfiannaowusiudn PKDT uaz PKD2 Midusingued
130 ADPKD ldlunuddptinu aradwnwnzminaowuiniduainguuidusiia large deletions

WM o ae & a a & = o & \ a . .

laldaralunuidoi  SnnvdinisanadwnwnzdnmanaswuuuuliUng  (atypical  mutations)
a X i . . { ' a { v '
LN@YW LD base substitution ﬁaguam_lil,’amﬁgnmaumgﬂumimm laun regulatory elements
wIaduvad intron flaglnaaanidan coding region aMng Taa1ailu splice enhancers uananis
diaraduldldanvansaing e Jduduuaninileandu PKDT uaz PKD2 (dusnguenaes

2NNIARLN
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A15WN 14,  FaEIWVaIUITLANAIINAN aw”uﬁ:iuﬁu PKD1 W8y PKD2 NATIANWLANNIN I

a a o ao A do ! .
LﬂiUUL‘ﬂUUﬂUNﬂ\‘i’]ua'ﬂUauﬂﬂ’]luﬂizfﬁ’]ﬂiﬂf‘gwlﬂ@6]

Percentage of Mutations Detected

Gene Mutation Types
This study Rossetti etal, | ADPKD: Mutation
2007 (45) Database (52)
PKD1 |45 Mutations (48 Families) 48/70 153/202 1,471 Families
(48164 = 75.0%) (68.6%) (75.7%)
— Nonsense mutations 10/48 (20.8%) | 38/153 (24.8%) | 322/1,471 (21.9%)
_ Splicing Defects 3/48 (6.3%) | 16/153 (10.5%) | 129/1,471 (8.8%)
— Frame-shift Deletions 9/48 (18.8%) | 49/153 (32.0%) | 389/1,471 (26.4%)
Insertions (Del/Ins)
— In-frame Del/Ins 4/48 (8.3 %) 9/153 (5.9%) 110/1,471 (7.5%)
— Missense variants 22/48 (45.8%)| 41/153 (26.8%) | 504/1,471 (34.3%)
— Large deletions Not Done Not Done 17/1,471 (1.2%)
PKD2 |10 Mutations (16 Families) 16/70 271202 360 Families
(16/64 = 25.0%) (22.9%) (13.4%)
— Nonsense mutations 9/16 (56.2%) | 9/27 (33.3%) 127/360 (35.3%)
_ splicing Defects 1/16 (6.2%) | 6/27 (22.2%) 58/360 (16.1%)
_ FErame-shift Del/Ins 1/16 (6.2%) 7127 (25.9%) 101/360 (28.1%)
_ In-frame Del/Ins - 2127 (7.4%) 12/360 (3.3%)
_ Missense variants 5/16 (3.1%) 3/27 (11.1%) 58/360 (16.1%)
PKD1 + PKD2 (48+16/64 = 100%) 64/70 180/202 -
(91.4%) (89.1%)
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Methods Groups of Mutation Detection Rate
References Mutations/Patients| PKD1 gene | PKD2 gene PKD1 + Total
PKD2
DHPLC
This study - Definite mutation | 38.6% (27/70)| 15.7% 54.3%
(11/70) (38/70)
- Indeterminate 30.0% (21/70) 7.1% 37.1%
variants (5/70) (26/70)
All mutations 68.6% (48/70)| 22.9% 91.4% (64/70)
(16/70)
Rossetti et al, 2002 Definite mutation 58% (26/45) 6% (3/45) 64% (29/45) 75% (34/45)
(42) Missense variants 11% (5/45) 11% (5/45)
Rossetti et al, 2007 All mutations 75.7% (153/202) | 13.4% (27/202) 89.1% (180/202)
(45)
LiJetal, 2011 All mutations 56% (53/94) 8.5% (8/94) 64.9% (61/94)
(82)
Yu et al, 2011 (66) All mutations 46.1% (30/65) 6.1% (4/65) 52.3% (34/65)
Direct sequencing
Garcia-Gonzalez et al, Class | mutations 29.3% (24/82) | 12.2% (10/82) | 41.5% (34/82) 78% (64/82)
2007 (41) Class Il mutations 32.9% (27/82) 3.7% (3/82) 36.6% (30/82)
Hoefele et al, 2011 All mutations 55.9% (52/93) 8.6% (8/93) 64.5% (60/93)
(87)
Audrézet et al, 2012 Familial ADPKD 75.9% (401/528) | 14.8% (78/528) 90.7% (479/528)
(83) Sporadic ADPKD | 73.2% (126/172) |13.9% (24/172) 87.2% (150/172)

High Resolution Melt Analysis

(85)

Bataille et al, 2011 67.6% (25/37) | 8.1% (3/37) 75.7% (28/37)
(84)
Next-generation DNA sequencing
Rossetti S et al, 2012 All mutations 51.9% (95/183) | 10.9% (20/183) 63% (115/183)
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ct

tions in PKD! gene are the major cause of autosomal dominant polycystic kidney disease
PKD). The PKDI gene is large and complicated, comprising a major (3/4) reiterated area at
(exons 1-33) and a minor (1/4) unique region at 3’ end (exons 34-46). A challenge to
tly diagnosing ADPKD is that the sophisticated structure of the PKDI gene makes
ification of mutations labor intensive, time consuming and expensive. In this study we
nt the application of denaturing high performance liquid chromatography (DHPLC) for
tion screening at DNA level in the PKD] unique region. The 14 different PCR amplicons
PKDI unique region (exons 34-46) of 11 unrelated ADPKD patients were analyzed by
LC across a range of optimum temperatures (59.5-70.0°C) for partial fragment
ation based on the melting profile of each specific fragment. Mutations were identified
eir distinct elution peak patterns (non-wild-type profiles) on the chromatogram and were
'ed by DNA sequencing. Sequencing analysis revealed three different novel PKDI
fions in three ADPKD patients: S3573X, W3936X and Q4242X. Our preliminary results
that DHPLC is a fast, sensitive, cost-efficient, and reliable method for the screening of
{ mutations and polymorphisms of large number of samples.
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jords: denaturing high performance liquid chromatography, DHPLC, PKDI gene,
autosomal dominant polycystic kidney disease, ADPKD, mutation, mutation
detection
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