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Detection and analysis of virulence genes for autosomal dominant polycystic kidney disease in 129 Chinese families
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[Abstract] Objective To investigate the mutation types of polycystic kidney disease 1 gene (PKD/) and polycystic

kidney disease 2 gene (PKD2) in Chinese patients with autosomal dominant polycystic kidney disease (ADPKD).
Methods The mutations of PKD/ and PKD2 in 129 inherited ADPKD families were analyzed by long PCR and high-

throughput sequencing. The positive mutation was verified by Sanger sequencing method. Results A total of 118 mutation

sites of PKDI or PKD?2 in 116 inherited ADPKD families were detected from 129 families, with the detection rate being 89.9%
(116/129). The mutation rates of PKDI and PKD?2 were 92.2% (107/116) and 8.6% (10/116), respectively. Of the 118 mutation
sites, 80 (67.8%) were new mutations and 38 (32.2%) were known mutations; and 109 mutation sites were located in PKD]
(33 known mutations and 76 new mutations) and 9 in PKD2 (5 known mutations and 4 new mutations). Conclusion The
newly discovered PKDI and PKD2 mutations may contribute to early diagnosis and prognosis prediction of ADPKD patients,
and may provide basic genetic information for clinical intervention.
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Al e R AR MR, PKDI F1 PKD2 BEH ¥ 51H4R
JER AR, 24 M1k, 1 ADPKD AR KR
J%& ( Autosomal Dominant Polycystic Kidney Disease
Mutation Database, PKDB; http://pkdb.mayo.edu/ )
LV HGE T3 1273 FpaEoitE PKDI 28751 202
FPECRTE PKD2 2878, SR, REBREAE R —
MR ZPHI 1R, EEMRAN A 30%,
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H A8 2 NP ARERORIFZE iAok B 9N
N AR B TAfA R v N . A
55 A 129 4 [E ADPKD 58 2 Hhifi ik 58 A8 o
ity PKDB XfEb, B SRS, A IAA
(2745, FE—BERA T fft ADPKD Y0 [ 258
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1.1 B ARMAKE MEAEARHE 129 MK A
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AN BIRMASH 2016 45 1 H 2 2018 4 8 ATEIR
HRERE CEZHEBERY) KIEERENFHfS
5y ADPKD f3#% . ADPKD i2Witnife: IEH A
s EALETZHH (computed tomography, CT)
e RIS P =5, HWMRN L3R ENE
s 1 Z A S AR K (R R
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JH DNA #2507 & (72 QIAGEN A H] ) MAIKEL
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12 K4 PCR-&id 2o 5 k4w % 245 &1 R
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UTR) . fliHK%EE PCR ¥ 0=t SC %, I
MLEAT il EE Y, % & B 28 A8 A a5 R H— AR
WE (LI Z2H DNA ShBR SRt s 4 ) i
FriiE. FH] TMAP £+ (Ton Torrent M7 ¥ 15
), 25 Thermo Fisher A ) 4 HrA M ¥
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Y AR PRI S 2 BN BN SR —— 2/
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( https://sift.bii.a-star.edu.sg/ ) . MutationAssessor
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M PC2 By, A4 ) AL PR R A5 W5
T.H (http://smart.embl-heidelberg.de ) . Pfam
(http://pfam.xfam.org/ ) Fl PROSITE ( http://

prospace.expac.org/ ) o
2 # R
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TEAL, ARYE ACMG JENGHBE H rTREAYEOR A4S, Jf
TERHERF AT BT il & 80 4HT
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Tab 1 Thirty-eight known pathogenic mutations of PKDI and PKD?2 from 129 ADPKD families

Gene Position cDNA change Amino acid variant Mutation type
PKDI chr16:2160153 2160154 ¢.5014 5015del p-Argl672Glyfs*98 Frameshift mutation
PKDI chr16:2142493 c.11257C>T p-Arg3753Trp Missense mutation
PKDI chr16:2161446 c.3722T>A p.lle1241Asn Missense mutation
PKDI chr16:2168821 c.385T>C p.Cys129Arg Missense mutation
PKDI chr16:2158883 c.6285C>A p-Asp2095Glu Missense mutation
PKDI chr16:2158773 c.6395T>G p.Phe2132Cys Missense mutation
PKDI chr16:2158336 c.6832G>A p.Gly2278Arg Missense mutation
PKDI chr16:2156405 c.7483T>C p-Cys2495Arg Missense mutation
PKDI chr16:2153747 c.8311G>A p-Glu2771Lys Missense mutation
PKDI chr16:2152079 ¢.9380G>C p.Gly3127Ala Missense mutation
PKDI chr16:2166120 c.1723-1G>A No change Splice site mutation
PKDI chr16:2143104 IVS37-10C>A p-Arg3672fs1X Splice site mutation
PKDI chr16:2167942 c.1051C>T p-GIn351Ter Nonsense mutation
PKDI chr16:2141004 c.11884C>T p-GIn3962Ter Nonsense mutation
PKDI chr16:2140953 ¢.11935C>T p-GIn3979Ter Nonsense mutation
PKDI chr16:2140803 ¢.12010C>T p-GIn4004 Ter Nonsense mutation
PKDI chr16:2140777 c.12036G>A p-Trp4012Ter Nonsense mutation
PKDI chr16:2140689 c.12124C>T p-GIn4042* Nonsense mutation
PKDI chr16:2140482 c.12248C>A p-Ser4083* Nonsense mutation
PKDI chr16:2139967 c.12673C>T p-GIn4225Ter Nonsense mutation
PKDI chr16:2139949 c.12691C>T p-GIn4231* Nonsense mutation
PKDI chr16:2165489 c.1987C>T p-GIn663Ter Nonsense mutation
PKDI chr16:2160862 c.4306C>T p-Argl436Ter Nonsense mutation
PKDI chr16:2160371 c.4797C>A p-Tyr1599Ter Nonsense mutation
PKDI chr16:2168427 c.566C>A p.Ser189* Nonsense mutation
PKDI chr16:2158696 c.6472C>T p-GIn2158* Nonsense mutation
PKDI chr16:2156811 c.7204C>T p-Arg2402Ter Nonsense mutation
PKDI chr16:2155424 c.7915C>T p-Arg2639X Nonsense mutation
PKDI chr16:2152610 ¢.8972dupA p.Tyr2991Ter Nonsense mutation
PKDI chr16:2152581 c.9002G>A p.Trp3001* Nonsense mutation
PKDI chr16:2143663 2143666 c.10895_10898delAGAG p.Glu3632Alafs*4 Frameshift mutation
PKDI chr16:2161098 ¢.4070delT p.Leul357ArgfsTer9 Frameshift mutation
PKDI chr16:2158439 €.6727_6728delCA p.GIn2243Glufs*18 Frameshift mutation
PKD?2 chr4:88986631 €.2224C>T p-Arg742Ter Nonsense mutation
PKD?2 chr4:88989098 c.2407C>T p.Arg803* Nonsense mutation
PKD?2 chr4:88940695 c.681C>A p.Tyr227* Nonsense mutation
PKD?2 chr4:88959475 c.916C>T p-Arg306* Nonsense mutation
PKD?2 chr4:88967864 c.1390C>T p.Arg464Ter Nonsense mutation

ADPKD: Autosomal dominant polycystic kidney disease; PKD1: Polycystic kidney disease 1 gene; PKD2: Polycystic kidney

disease 2 gene
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Tab 2 Eighty new pathogenic mutations of PKDI and PKD2 from 129 ADPKD families
Gene Position c¢DNA change Amino acid variant Mutation type

PKDI chr16:2156251 c.7544G>C p-Arg2515Pro Missense mutation
PKDI chr16:2152447 c9136C>T p-Arg3046Cys Missense mutation
PKDI chr16:2142955 c.11156G>A p-Arg3719GIn Missense mutation
PKDI chr16:2166025 c.1817G>C p-Arg606Pro Missense mutation
PKDI chr16:2166011 c.1831C>T p-Arg611Trp Missense mutation
PKDI chr16:2152906 c.8857A>G p-Asn2953Asp Missense mutation
PKDI chr16:2150268 c.9611A>T p-Asp3204Val Missense mutation
PKDI chr16:2168353 c.640T>G p-Cys214Gly Missense mutation
PKDI chr16:2156898 c.7117T>G p-Cys2373Gly Missense mutation
PKDI chr16:2166875 c.1565G>C p-Cys522Ser Missense mutation
PKDI chr16:2147950 c.10086G>T p-GIn3362His Missense mutation
PKDI chr16:2143912 c.10721G>T p.Gly3574Val Missense mutation
PKDI chr16:2156143 c.7652T>C p-Leu2551Pro Missense mutation
PKDI chr16:2155336 ¢.8003T>C p-Leu2668Pro Missense mutation
PKDI chr16:2150223 c.9656T>C p-Leu3219Pro Missense mutation
PKDI chr16:2164844 c.2180T>C p-Leu727Pro Missense mutation
PKDI chr16:2168826 ¢.380T>C p-Phel127Ser Missense mutation
PKDI chr16:2160131 c.5037C>A p-Serl679Arg Missense mutation
PKDI chr16:2153600 c.8458A>G p-Ser2820Gly Missense mutation
PKDI chr16:2141595 c.11541C>A p-Ser3847Arg Missense mutation
PKDI chr16:2147987 c.10051-2A>C No change Splice site mutation
PKDI chr16:2167489 c.1385+1G>A No change Splice site mutation
PKDI chr16:2163296 c.2854-3C>G No change Splice site mutation
PKDI chr16:2167063 c.1386-9C>A No change Splice site mutation
PKDI chr16:2140284 IVS45+1delG No change Splice site mutation
PKDI chr16:2140810 ¢.12004-1G>C No change Splice site mutation
PKDI chr16:2156805 c.7209+1 No change Splice site mutation
PKDI chr16:2143742 c.10822-3C>G No change Intronic mutation
PKDI chr16:2158936 c.6232C>T p-GIn2078Ter Nonsense mutation
PKDI chr16:2161654 c.3514C>T p-GInl1172* Nonsense mutation
PKDI chr16:2161648 ¢.3520C>T p-GIn1174Ter Nonsense mutation
PKDI chr16:2168776 c.430C>T p-GIn144* Nonsense mutation
PKDI chr16:2159295 c.5873G>A p-Trp1958* Nonsense mutation
PKDI chr16:2143909 c.10724G>A p-Trp3575* Nonsense mutation
PKDI chr16:2141123 c.11765G>A p-Trp3922Ter Nonsense mutation
PKDI chr16:2158824 2158827  ¢.6341_6344delACCT p.Tyr2114Ter Nonsense mutation
PKDI chr16:2168000 c.993T>A p-Tyr331%* Nonsense mutation
PKDI chr16:2142548 c.11202C>A p-Tyr3734stop Nonsense mutation
PKDI chr16:2141113 2141116  ¢.11772_11775dupGGAA p-3926fs Frameshift mutation
PKDI chr16:2161566 ¢.3597_3601delTGCGG p-Alal200Glyfs*9 Frameshift mutation
PKDI chr16:2156141 ¢.7654delG p.Ala2552Profs*68 Frameshift mutation
PKDI chr16:2149883 ¢.9901dupG p-Ala3301GlyfsTer89 Frameshift mutation
PKDI chr16:2167593 ¢.1282delG p-Alad28ProfsTer37 Frameshift mutation
PKDI chr16:2185566 c.118 124dupGGCCCAG p-Ala42Glyfs*74 Frameshift mutation
PKDI chr16:2185681 c.10delG p-Ala4Profs*69 Frameshift mutation
PKDI chr16:215857 ¢.6597delG p-Arg2200Alafs*12 Frameshift mutation
PKDI chr16:2167794 ¢.1198delC p-Arg400Glufs*65 Frameshift mutation
PKDI chr16:2159987 ¢.5179_5180dupCC p-Asnl728ArgfsTer32 Frameshift mutation
PKDI chr16:2150203 ¢.9666_9675dup p-Asn3226Aspfs*30 Frameshift mutation
PKDI chr16:2161607 ¢.3553_3558delinsTGCACCTA p.Gly1185CysfsTer14 Frameshift mutation
PKDI chr16:2185615 c.74_75delGCinsT p.Gly25Valfs*48 Frameshift mutation
PKDI chr16:2160224 c.4943delA p-His1648Profs*74 Frameshift mutation
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Gene Position c¢DNA change Amino acid variant Mutation type
PKDI1  chrl6:2152607 ¢.8974delCA p-His2992Serfs*76 Frameshift mutation
PKDI  chrl16:2139909 ¢.12730delC p.His4244Thrfs*114 Frameshift mutation
PKDI  chr16:2158431 2158434 c.6734 6737delTCCA p.lle2245Argfs*4 Frameshift mutation
PKDI  chrl6:2156921 ¢.7087_7093dupGTGCCCA p.lle2365Serfs*57 Frameshift mutation
PKDI  chr16:2156812 ¢.7199 7202dupCCAA p.Lys2401fs*20 Frameshift mutation
PKDI  chrl16:2152418 ¢.9164delT p-Leu3055Profs*19 Frameshift mutation
PKDI  chrl16:2141440 ¢.11695dupC p-Leu3899Profs*62 Frameshift mutation
PKDI1  chr16:2140566 c.12163delC p-Leud055SerfsTer143 Frameshift mutation
PKDI  chr16:2143071 2143072 ¢.11039 11040 p-Phe3680Serfs*41 Frameshift mutation
PKDI  chr16:2159810 ¢.5357delC p.Pro1786Argfs16X Frameshift mutation
PKDI  chrl16:2156925 ¢.7088_7089dup p.Pro2364CysfsTer19 Frameshift mutation
PKDI  chrl16:2141559 c.11576delC p-Pro3859ArgfsTer86 Frameshift mutation
PKDI  chr16:2140531 ¢.12197_12198dupGC p.Pro4132067AlafsTer Frameshift mutation
PKDI  chrl16:2147890 c.10145delC p-r3382Serfs*15 Frameshift mutation
PKDI  chrl6:2156472 ¢.7415dupT p-Ser2475LeufsTer26 Frameshift mutation
PKDI  chrl6:2141442 ¢.11692 11693delTC p-Ser3898Alafs*62 Frameshift mutation
PKDI  chr16:2160372 c.4795dupT p.Tyr1599Leufs*16 Frameshift mutation
PKDI  chrl16:2160630 ¢.4537dupG p-Vall513Glyfs*10 Frameshift mutation
PKDI  chr16:2163281 ¢.2865dupC p-Val956Argfs*145 Frameshift mutation
PKDI  chr16:2155902_ 2155904 ¢.7825_7827delATC p.2608dellle Codon mutation

PKDI  chrl16:2140322
PKDI  chrl16:2153731
PKDI  chr16:2154287 2164295
PKDI  chr16:2162371 2162379

¢.12399 12407del

¢.2729 2723del
¢.3254 3263delinsG

PKD2  chr4:88989186 ¢.2495G>C

PKD2  chr4:88964368 ¢.1095_16_1095-8del9
PKD2  chr4:88989203 c.2512G>T

PKD2  chr4:88959649 ¢.1092delC

¢.8318 8326delCCCTGACGC

p.Phe4133 Arg4136delinsLeu  Codon mutation
p-Pro2773 Thr2775del
p-Asp910_Val912del
p.Vall085_Glul088delinsGly

p-Ser832Thr

Codon mutation
Codon mutation
Codon mutation
Missense mutation

No change Intronic mutation
p-Glu838Ter Nonsense mutation
p-A365fs*10 Frameshift mutation

ADPKD: Autosomal dominant polycystic kidney disease; PKD1: Polycystic kidney disease 1 gene; PKD2: Polycystic kidney

disease 2 gene
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