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Aim To investigate proprotein convertase subtilisin/kexin 9 (PCSK9) gene mutations in Chinese
Methods Genomic DNA was extracted from 100 cases of hypercholesterolemia and 100
healthy normal individuals with age and sex matched.  Apolipoprotein B100 ( Apo B100) and low density lipoprotein re-
ceptor (LDLR) mutations were excluded. — All of the 12 exons of PCSK9 gene were amplified by polymerase chain reaction
(PCR). Results Three missense mutation ( D320N, V312F and
R319E) , one frameshift mutation (934delGV312S) , three samesense mutation ( A305A, Q342Q, K125K) and one splice

junction mutation (5’ splice junction site mutation in intron 2) were found in PCSK9 gene in six patients among 100 pa-

The PCR products were sequenced directly.

tients.
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Conclusion The mutations of PCSK9 gene are maybe one reason to cause Chinese hypercholesterolemia.
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ptor, LDLR ) #1#k I & 1 B100 ( Apolipoprotein B100,
Apo B100 ) 35 PR 5745 1) i JIFL 5] i IfiL i £ & PCSK9 JE
RIR 12 A~ Fh - 3R A7 0 A, LU & 3058 19 28 742 fof
S, OB R e H [ REIAE 5 PCSKO 3 R 2848 2 [A] 1)
KRB AL A

1 W&REF*E

1.1 HRIIH

M1 300 4] K B 3R B A B B E (E B2 i E
B BRI 8 A 7 2 Apo B100 3
Q3500R i & & & # #2 LDLR 2 & B 3 F & 18 4
SBEFEENF ATl ER 2 EERLA
R H 100 1] % 2 E B it JE (hypercholesterolemia,
HC) B2, fwfig KT 44 2007 45 F B R A L g 57
Wit E ) & e B B AR, S 27
~58 % FHEEH43.92+11.60 &, F 61 7] 4 39
1], Tl ok 0 2o fd 2T B4 100 A, ME B S IT
FrAE#RAZE N K EEA QB E BEEFRE
HEAEARE, A AZ KL ABRIFRES
B OUHERE R R AL AR R 1B MR O R R
REER . EREAME . BEHHEREERHEER
B R, R R BRI G
1.2 —RIERNE

ME H & AREEE MM E, &R KR
(body mass index,BMI) =K # (kg)/ & & (m”)

& 1. ¥4 pCSK9 EEM 12 33514
Table 1. 12 pairs of primers for PCSK9 gene exon

1.3 MmBgME

BHEEELEEXAEFXEEZE 120 E
IR #pki, G 4 mL B T{REE +, 0 8 mF
Bl fig 5 % B 4 mL & T EDTA #ut % #, - 80C
17, Bl T # B DNA, & fH [E B (total cholesterol,
TC) . H ¥ = B (triglyceride, TG) . & % & g & & M2
[ B% (high density lipoprotein cholesterol , HDLC) >% Jf
B % , 1 Beckman 4 B 3 & b 2 47 QU 45, 1K % E
flg % & f2 [E B (low density lipoprotein cholesterol,
LDLC) #% Friedwald A =X it & % 4, LDLC = TC -
(HDLC +TG/2.2) ,
1.4 IMikEFEZE DNA HIRER

EDTA #t % i 400 pL, 3% B X 4R TIANap Blood
DNA Kit 1 i 25 B 21 DNA 2 BUR & ( H oA A)
VU 42 IR # A H 41 DNA,
1.5 HERRREWLEIEEAZERFEISHW

H 100 4 7 fE [ B i B R 100 4 IE B
% 7% Al P& % PCR # K™ % PCSK9 B 12 M B T
HATY 3, 51 ik ot KA & F H A Primer 5.0, 5F
5 GenBank #A4TH #f (% 1), PCR K FL1K % : DNA
A1 pL, E TS 44 1 pL,KOD plus 0.5 pL,
Buffer 2 wL, dNTP Mixture 1 pL, X Z& /& 13.5 plL,
PCR¥ ¥ et g BN F, HRIENF &R
Wy S R F . U 5 R Al DNAMAN 22 4%
5 GenBank /77 #9 PCSK9 3t B 7 71| #£ 4T b 4T,

ST 535 ¥ 5 (5 —3") 3G T A (5'—37) Bk
1 GGCGTGGACCGCGCACGGCCTCTAGG CCGCACCGTCCCGGCTGCGGGTTCG 323 bp
2 TTTGCTGGGTTTCTTCCATGTCATC CAGTGGCCCAGCCCTATCAGGAAGT 291 bp
3 GGGACAAGGTGGGAGGCTGCTGGGCTGG CCAGGGCAGAGCAAATGGATTCAGC 316 bp
4 TCCCTCCTCTCCCACAAATGTCGCC GCAGCCCTCCCATCAGACGGCCGTG 197 bp
5 TTCTCATGTGGTCCTTGTGTTCGTT CAGGTCCAGATGGAGAGAGACCAGC 217 bp
6 CAAGGGGTGACCTTGGCTTTGTTCC GCCCGCTCTCCCCTCCGCCCTCCGEC 298 bp
7 CTGCCACCCACCTCCTCACCTTTCC GTGGCCGGAGGCAGTGGGGTGGTGAC 240 bp
8 GGGCCGGGCCATCACCATCTTTCAC CCAGCCTGGACTTGCCCACCCTGCC 253 bp
9 ACTCCCAGCACCCCCTCCTCATCCC GGGTCCCTGAGGGCCCAGCACTGAC 283 bp
10 AGCAGATTCCCATTTCCGTCTTTGA GTGGGTGCATAAGGAGAAAGAGAC 268 bp
11 ACGGAGCATCCCAGCATTTCACATC GCAGGAGAGACACGCAGCACCCCAC 282 bp
12 CGCTAGACATGTGCTTTCTTTTCCT GGAGGCACCCAGAGTGAGTGAGTTC 453 bp
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2.1 MmAgKFE

i+ 1 v R T R L R IR B I
K- B, Jeb IR [ s R R 25 138 g 2 P O T i /K SF
B THE (£ 2),

2.2 BHEARZRENLEIEARTRIER

AAFF5E IL 4047 PCSKO FEH ) 12 A4+, H
HITE 6 4 B h & P PCSK9 JEN I8 57 (% 3) .
9572 SR 958 M IRIFTE G—A B X 57E,
FEEE 6 SMETEE 320 1 KA R R R A e B A
(D320N) (&l 1) ;57 42 5 A 934 MiAZ AT B A7 7E

GC—T 45 LR FEEE 6 AT T4 312 1245 & R %
RN (V312F) (B 2) ;%5 29 5 #5934
PR, H S A, FEE 6 SN T4
312 {45124 2 1% 22 24 W AR (934 delGV312S) | [F] i}
55 957 MIAFRIETE G—A 55 LR, S35 6 4
B 319 O H Z R o+ A B (R319E) (A
3). 66 FHFEE 9IS MR A # G Bt
(A305A),%5 83 S H 1026 (R A # G
B (Q342Q) , 55 75 Z /A 375 AL IR G B
A BUR(KI125K) (B TE A BE R i A, R B FE 2R 2
WS FIEE 2 M SAFFRR T 8 G BUR (&l 4 ~6)
1E W IR 2 R & B PCSKO JE R R 28728

F* 2 SHEEEMESRESEENRERKERTL
Table 2. Comparison of clinical data between hypercholesterolemia group and normal control group
TC TG HDLC LDLC
YA 4] 11§ A
2 e R (%) (mmol/L) (mmol/L) (mmol/L) (mmol/L)
HC 2H 100 43.92 +11.60 9.66 +1.22° 1.09 +0. 28 1.30 +£0.51 7.90 +1.29°
ERXTIELE 100 42.10 +£9.83 4.32 +1.04 1.01 £0.27 1.35 +0.56 2.31+£0.73
a N P<0.05, 51 % % 4L Fods,
*3 BEEEMEEEFLZINERERT
Table 3. The gene mutation found in 100 hypercholesterolemia patients and 100 normal controls
BE A‘ TC TG HDLC LDLC b BIRR L ok som s . N
g PRI AR IS (mmol/L) (mmol/L) (mmol/L) (mmol/L) S F s A ARRR AR BRAEL KRS iREEwR
72 % 39 13.34 1. 40 0.87 11. 83 6 958 Gio A HEXZAE  D320N  EIME REIME RIRE
42 4 35 12.05 1.18 0.94 10. 57 6 934 GuoT HXEE V3I2F T el RIRE
29  H 27 13.56 1.04 0.79 12. 30 6 934  Del G (7SN V3128 T RE RHGE
29  H 27 13.56 1.04 0.79 12.30 6 957 GtoA 45X R3I9E T BRI R
66 W 46 812 1.19 0.98 6. 60 6 915 AtoG [IXZAE A305A JHHEHR — HRAE
83 H 33 9.0l 1.52 0.87 7.45 7 1026 Ato G [FIXZEAE Q342Q ¥ — RiRiE
75 B 40 8.76 1.38 0.96 7.17 2 375 G A FXZEE KI25K & — PRisic]
75 B 40 8.76 1.38 0.96 7.17 WETF2 TG BIERE G — KA iE

TGCCGGCAACTT CCGGG ACGATGCCTGCCTC
TGCCGGCAACTTCCGGA ACGATGCCTGCCTC

’n Il

LT

1. 2 SEE5EF 6 B DNA 5
Ap Asp320Asn(c. 958G > A,D320N) ,,

Sk

R T —A5h LR

Figure 1. The DNA sequencing result of exon 6 in No.72 pa-

tient
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7% Val312Phe(c. 934G > T, V312F) ,

Figure 2. The DNA sequencing result of exon 6 in No. 42 pa-

tient
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GGGTCGTGCTGGTCACCGCTGCCGGCAACT TCCGGGACGATG
GGGTCGTGCTG TCACCGCTGCCGGCAACT TCCGAGACGATG
N é it

ol 1'
l’ ,M

-

| v [
h lh\' "'J

E 3. 29 SEENBF 6 DNAFF KT ABEE
A% Val312Ger (c. 934delG) Fl— 45 LR AE Arg319Glu(c. 957G > A,

R319E) .

Figure 3. The DNA sequencing result of exon 6 in No.29 pa-

tient

GCGTCCTCAACGCCGCCTGCCAGCGCCTGGCAAGGGCT
GCGTCCTCAACGCCGCCTGCCAGCGCCTGGCGAGGGCT

4. 66 SEEINEF 6 7 DNA F 75
A% Gla305Gla( c. 915A > G,A305A)

BT MR L5

Figure 4. The DNA sequencing result of exon 6 in No. 66 pa-

tient

CCAA TG
CCAA TG

5. 83 BEEEIEF 7 8 DNA F 5
A% GIn342GIn(c. 1026A > G,Q342Q) ,

KT —IRLR

Figure 5. The DNA sequencing result of exon 7 in No. 83 pa-

tient

3w #
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TCCTGGTGAAGATGAGTGGCGACCTGCTGGAGCTGGTGAGCCA
TCCTGGIGAAAATGAGTGGCGACCTGCTGGAGCTGGGGAGCCA

“
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6. 5 SREMNEF2MASF2HDNAFS %k
THNET 2 — AN LRAE Lys125Lys (. 375G > A, K125K) Fll N &+
2 M BTHERRAR (52 N FINEE 2 LR T 4 G UL .
Figure 6. The DNA sequencing result of exon 2 in No.75 pa-

tient
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