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[ ZE] [HW] XL 1 ARARSGEERELE(TH RANLAREES>NFBREFFTE, [Hik] ik
FHECRAAEEMR AR E 2 ROANIR, o R AKE E S H G 2B 8 (LDLC) F % 7t &, B F- A A i, 4 b ik
FHAT AR TN FFe B A E G E(ApoE) (XA 1 (PONL) (3T & & #4184 35 ¥ % 9(PCSK9) 1% % # 47
MBS A TERER R EAERFZRR F#ATEMN, SR ESZ AL FRTT ERDRANG TG EHT,
[HR] ik EXFALILFEMKREERE G ZR(LDLR) AR FH-ET 6 AR EALE, 5514 c. 191+13G>A
(rs200621482) .c. 1598G>T ( rs200427089 ) . c. 883T>G ( 1s553235458 ) . c. 3536A>G (15201300867 ) . ¢. 2215 +6G>A
(1s540060615) .c. 162+5A>T(rs146596406) , ik 3 4] £ F 69 6 ML E A LR T, 3B EHeh Apok LR A LR
do T RIEHE R ILTF 69 ApoE AR A A £3/e3 B, B G A A A E3(ApoE2 12,5 % CC &, ApoF4 42,54 TT &) ;
H AW ApoE B A A £2/63 B, B G R A A FE2(ApoE2 4.5 4 CT & ApoE4 42,5 4 TT &), 3 4] & % 4 PON1
(AS575G,rs662) 4% 5 F A1 35 4 AG A 3 4] & % 69 PCSKO B A A GG.CC.CC.GG B, Xk Tz K & EAEF 40
R T RIEE B X FEAMRACAHTEIR ST 5 B, FTIARM T 45 5 4R 37 £ A7 56 PCSKO 44 7], BB EH & 32
FRAATBIRNIRANG T K, 7 P F LDLC R BT, R B AAY R R R, [Fi] AR TFTEZREZEH
# LDLR A B LI 6 MiEEE L% LDLR c. 191+13G>A (c. 162+5A>T £ B R % A JLIRE | 5 T F BABEY
LDLR A B R EiE, KHFRZAA THEW FH 69 L mbuh) 3 —F 355 FH & Fe906 R5E 57

[XBiF] FAESZEERLE, RXiZ;, EAEEE
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Analysis of gene mutation and therapy in a family with familial hypercholesterolemia
ZHU Ye'*, GU Xialngl‘2 , ZHU Hua'?, LIU Jia'’

(1. Clinical Medical College of Yangzhou University; 2. Department of Cardiology, Northern Jiangsu People’s Hospital ;

3. Department of Pharmacy, Northern Jiangsu People’s Hospital, Yangzhou, Jiangsu 225001, China)

[ ABSTRACT] Aim To summarize the gene mutation analysis and clinical treatment of a Chinese familial hyperchol-
esterolemia family. Methods The proband was admitted to hospital due to “repeated asthma with chest pain for 4
months, aggravated for 2 days” , abnormally elevated plasma low density lipoprotein cholesterol (LDLC) and early onset of
coronary heart disease. ~ Whole exon sequencing was performed in the proband, and apolipoprotein E ( ApoE) , paraoxo-
nasel (PON1) , proprotein convertase subtilisin/kexin type 9 (PCSK9) and other sites were sequentially analyzed, and
suspected pathogenic mutations were detected in family members.  Coronary intervention and lipid-lowering therapy were
performed in the proband and his father. Results The proband, his father and his son all had six mutations in the
LDLR gene including c. 191+13G>A (1s200621482) , ¢. 1598 G>T (15200427089 ) , ¢. 883T>G(1rs553235458) , c¢. 3536A>
G(rs201300867) , c.2215+6G>A(1s540060615) , c. 162+5A>T (rs146596406) , respectively.  Heterozygous mutations
were found in all 6 loci of the three patients.  The ApoE genotypes of the three patients were as follows: ApoE genotypes of
both the proband and his son were €3/€3, and the protein phenotype was E3 ( CC at ApoE2 and TT at ApoF4) ; ApoE gen-
otypes of his father was €2/&3, and the protein phenotype was E2( CT at ApoE2 and TT at ApoE4). The PON1( A575G,

[WFsBH] 2023-07-27 [fEEIHHEA] 2023-09-25
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rs662) locus genotypes of three patients were AG, and the PCSK9 genotypes of three patients were GG, CC, CC and GG.

Based on the results of the family genetic test, the proband and his father were given an individualized lipid-lowering regi-

men, atorvastatin calcium combined with ezetimibe and PCSK9 inhibitors, and the proband and his father were successfully

treated with coronary interventionary therapy, and LDLC was normal with no adverse drug reactions during follow-up of two

years. Conclusion In this study, 6 mutations of LDLR gene were found in all patients of this family, among which

LDLR ¢. 191+13G>A and c. 162+5A>T were not reported in China, which enriched the mutation spectrum of LDLR gene

in Chinese population.
FH patients.
[KEY WORDS] familial hypercholesterolemia;

G 5 HE [ B 1L AE ( familial hypercholesterol-
emia, FH ) J2& DA JIH [ B T v AR 00 AR el s ok 26
U Y R B PR BT AR BOE AR 3 ik
S5 A B 25 Sk E B S S AR RE AL BEBR . FH EK
9 32 PR A I % 3 BB 2 321K (low density lipoprotein
receptor, LDLR) | Hil £ 1 5% fL il Al 2075 7 3= 9 (prop-
rotein convertase subtilisin/kexin type 9, PCSK9) | %%,
& H E (apolipoprotein E, ApoE) AU R LAY
HOWR LA JE LDLR , AR AR PR ZE i LDLR H2HR
FIEE A5 B Aig 2 11 I [ B2 (low density lipoprotein
cholesterol ,LDLC ) HIREBIFE , 5|2 1fi g B b Tk
ApoE AT AR A B 25 1 A EC A RS54, 18755 i A
A ApoE HYNEEE FH AW L K 25 BT A7 iR 2 1 Y
TEHR A A3 W B3 AR I R OF-AS . ApoE
FEA X 48 W5 B 1 ( paraoxonase 1, PONI) Q912R
(15662 ) K Kz PCSKO 3 R 5 A8 25 iff JIF [ B AR 1 32
S, PSR R AE Y . AT 1 B R 12
4 FH IS UE #4742 40 7307 A ApoE PONT |
PCSK9 45 {07 5 1 ] BRI P o3 AT, £ % ApoE [ PONT |
PCSK9 507 i 75 K F 8 53 v R A7 4600, I Sy 1) B
FH /49 S Ll e il PRAKE

1 J\ERFFE
1.1 IRER

FiEHF B, A4 B HCRE A mERME 4 D
H,mE2R" NEIHEAHRLARER S LE N
B, TN EAGLE BRAEEEERE, KE
ANARERE, BaEFF AN RIEH KR
EE EEEN FH ORE DAL R A E M
ERETH, RAEELE1L, XA LA Th
el A L 5, 5t A HEAT AR F AT AR
ApoE \PON1 ,PCSK9 % {ir & £ & & 3 47 0 )57 2 4T,
HMTHRBFREARZAR A FHATRI, X RF
HEEZmBERES AR T EEIATHEALAR
ERBETFESRSMME,

family pedigree;

This study is helpful to elucidate the pathogenesis of FH and further guide the clinical treatment of

genetic mutation

E1. FEERRHRIZE
i Sk r e R SEUERS
Figure 1. Pedigree of the proband’s family

1.2 IBES#r

F AR TR FE 12 h 5 T B o AR A R
A0 B L H O = B (wiglyceride, TG) | & fH H B
(total cholesterol, TC) 1 % J& g & & fH [E B2 (low
density lipoprotein cholesterol, LDLC) 1 & % J& f§ &
& A2 [ B (high density lipoprotein cholesterol, HDLC)
ACF, FH ¥ WA O B A LDLC>4. 9 mmol/L
& A TC>7.8 mmol/L,16 ¥ LI JLE TC>6.7 mmol/L,
BERERBAREH, 44T FH %:TC>16 mmol/L
HEEEH, T HRLETIRENFH OB ARET
FH, SEiE# #5426 F FH,
1.3 ERERETEN

1.3.1 A% DNA 25 KEFRIEHKEX,
HF 4 fn 2 mL, Al EDTA-K2 4t %, 42 B 3 FE
41 DNA,

1.3.2 &%r2FMA B DNA REUF #AT 45
B AL, 1R 4B R PEAT DNA | Bofb . Kom 1B
G RN F BAbJE B DNA, Am N\ K 35 # 5 &R £ 5 #)
DNA 4 | ¥ CE |, # 3¢ PCR Xt DNA F £ X E 34T
¥ ¥, A E EALSATIT

1.3.3 ApoE . PONI #= PCSK9 & F #: | i
WA RICEZ DNA Xl B8 B k3T )7, KA
DNA #3% i 7| & ( Promega /A 7] ) #£ B DNA, ApoE
388T>C (rs429358) . ApoE 526C>T (1s7412) ,PON1
Q192R #1 PCSK9 ( G106R, G>A) ,PCSK9(NI57K,C>
A) PCSK9 (R237W, C>T) ,PCSK9 ( R46L,G>T) i
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Fr RORL B R R A & (K Z i AR R R A
7)., BB F O ApoE PON1 #2 PCSK9 4 % fi
BHATI T, 5 3 B 8AE E i ar A 3 /R 5 e xt

1.3.4 IDIR AE X TR  #EUETFHHNAE
FAEAR 7 5 %5 41, PCR 43 R B B, PCR
FE 4 2 4k 5 B ABT 22 8] By BigDye3. 1 X5 &3 7 .

1.4 LEERE

PL1000 Hz B9 RHFHFILFR AR REM 12 F
B0 H, B (electrocardiogram , ECG)
1.5 BERULHERE

FERXE S L HREE LW KRR AT E
oo E AR AL 0 F U 4E B R AR (left ventricular

end systolic volume ,LVESV) 720 % 47 5K 2 K K AR (left
ventricular end diastolic volume ,LVEDV) & 7£ /& 'F 4t i1
0% (left ventricular ejection fraction, LVEF) %

1.6 FRHKEF R NIBTT

DL b o & B =50% , 7 & 7% (premature
coronary artery disease, PCAD) & 3L % % M<60 ¥ |, &
B<ss ¥ A BEAFE, MAELETM3
X E R Bk (RS A B A AR
FOREEES XL L HFAEEE 4L 70% X UL EHk
RN BERR SRR, A K R
WHEAT TIMI 3% 24

2 & B
2.1 LDLR ERFZRT
el (HEE) HACE ML T LDLR 3 A

IR T 6 AN RASALEL, 430N e 191+13G>A
(1200621482 ) . c. 1598G >T ( 1200427089 ) . c. 883T>G
(1s553235458) .c. 3536A>G (rs201300867 ) .c. 2215+6G>
A (1540060615 .. 162+5A>T (15146596406 ) . iX 3 il

TOFOBAREN GRS ERHD 1 LK BEN6 NSRBI EGRAE (R 1 ME2),
R1. 2F LDLR REWERE (LS
Table 1. Genetic loci of LDLR mutations in patients
RA A, aif/ e RS PASGREN VA S SN T/ T HGMD
c. 191+13G>A HE To s chrl9 ;8056282 %3N T R AR E
c. 1598G>T A p. Ser7lle chr19 ;1005099 F3 BT EULE SN
c. 162+5A>T e p L& chrl9:9156753 34T LA IE
c. 883T>G A p. Trp345Gly chrl19:35861013 58 HNET EULESIE]
. 2215+6G>A e To A chr19 ;18857539 15 S ¥ W IE
c.3536A>C e p. Aspl 141G chr19,7558988 2 28 AN F W IE
1 : HGMD $8 A HE R 5 A8 5 e
c c c T a G c e EMEGWATANG ¢ T
c.191+13G>A 180 L\ 190
A\ WAL M\w AXM
CAC CA T T cANMT AT CAACTCCC
¢.1598G>T o
VOONOAN \y\,l\/ /X M\ YAAYAYAYAVAVAY

C/AC C C
70

T A AIC C

c.883T>G
N \/\/\/\ /\
(o] (o] C T G G
C 3536A>G

C—CCT

.2215+6G>A /\/\/W
YAYAVAYA AVA
T T C C C A C C T C C
.162+5A>T 100

ACCCCCCGCGG

/v\i/\A AV

c i ¢ ERCWANANG ¢

T A A A G
190

/\/V \ J\/N\/\

TAAAG

/\/\/\ N&\/x

TAACATCTCTC
110

Vs vm el PAnAAAN

B 2. #& LDLR REREE LSl F E
Figure 2. Sequencing of LDLR mutations in patients
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2.2 ApoE PONI #1 PCSK9 EFE B4 R

3 il B B ApoE JE PRI AURZIN A5 SR AN F . ik #
LTI ApoE JFEHBISAH ApoE €3/e3 A 1
FR K E3 (ApoE2 i 5.4 CC KL, ApoE4 3 f5°N TT
) HACGER) ApoE FEH TR ApoE €2/e3 AU, HRH
FERIH E2 ( ApoE2 i 55N CT B, ApoE4 i 5K TT
ALY, 3 BB PONT (AS75G, 1662 ) {37 1 % R 7Y
Yo AG B3 Bl B PCSK9 R H A GG . CC,
CC.GG RI(FE2 M 3),

ApoE(Arg158Cys,C>T)  SLbF51:CGCCTGGC

rs7412 LR FFFI(EEM):CGCCTGGC
B4:C/TGCCTGGCAGTGTACCAGGCCGGGGC
A C:94%
600 |

500 |
400

-100

E S G C T G G T G Cc

B ApoE(Arg158Cys,C>T) BLFF:CGCCTGGC

157412 £ R K5 (EN):C/TGCCTGGC
C3:C/TGCCTGGCAGTGTACCAGGCCGGGGC
C:49%
T:51%

250 |
200
150 ‘

122 - ’\ ’
0 . ..L,,L )\ ‘..}\ﬂ.”\,.\.,y\,

-50

E S G C T G C T G C

PON1(A575G) B 5I:AATCCTGGGA
rs662 L5 5):A/GATCCTGGGA
A2:A/GATCCTGGGAGATGTATTTGGGTTTA
A:57%
G:43%
700
600
500
400 I
300 |
200 i { \ f
A i \ \
‘08 ——_— B | G | — A\ \
-100
E s o] G A T ¢ T G A
PCSK9(G106R,G>A) ~ BLLFFI:GCCGGGGATAC
CM061885 5 5]:GCCGGGGATAC
A4:RGATACCTCACCAAGATCCTGCATGT
1%
G:99%

400 |

300 h
200
100 \|\ l\ P\ \ |
0 N S NS | N N NS \ N

-100 ¢

E S Cc A G A T A G T
PCSK9(R237W,C>T)  BLLF31:GCGGCCGGGAT

rs148195424 % RF5:GCGGCCGGGAT
A8:GCYGGGATGCCGGCGTGGCCAAGGGTGC

800
600 l

400 “
- LJ\ lL_}\\_JLL

-200

E S T G Cc T G A T G

% 2. IEM ApoE PON1 #1 PCSK9 HF BRI H

Table 2. Genotype results of ApoE,

in this pedigree

PONI1 and PCSK9

A L SEIEH LT
ApoE 526C>T(rs7412) CT CC CcC
ApoE 388T>C(rs429358) TT TT TT
PONI Q192R(rs662) AG AG AG
PCSK9( G106R,G>A) GG GG GG
PCSK9(N157K,C>A) CC CcC CcC
PCSK9(R237W,C>T) CC CC CcC
PCSK9(R46L,G>T) GG GG GG

ApoE(Cys112Arg,T>C) SLttLFFI:TGTGCGG

15429358 £ RFFI(EM):TGTGCGG
A2:TGT/CGCGGCCGCCTGGTGCAGTACCGCGG
c7%
T:93%
250 |
200
150

-50

E s G T A
ApoE(Cys112Arg,T>C) & LtFFI:TGTGCGG

rs429358 L5RFFI(ERM):TGTGCGG
B7:TGT/CGCGGCCGCCTGGTGCAGTACCGCEE,

Ti94%
250 |

200
150

-50

b — h
0 |

|
‘§§ J‘\J\JJI\ _____ J\,‘J\Mi

PCSK9(N157K,C>A)  BLLFFI: TGGAACCTGGA

15143117125 ZRFF:TGGAACCTGGA
AB:MCTGGAGCGGATTACCCCTCCACGGT
A%
C:99%

500 |

-100 *

G
PCSK9(R46L,G>T) ~ BtLAF5I:CTTGCGTTCCG

400
300 \
200
100 "\ l\ h P* "&
0 FE—— S NS NS NS A S A \S—
E s G A o] T

A G Cc

rs11591147 ZRFS:.CTTGCGTTCCG
A2:HGCAAGGCTAGCACCAGCTCCTCGTA
A%
C:95%
T:4%
600
500
400
300 t \
200 k & | { " h
100 ! \ \
o ) J\_\_ \_ A | N—

-100 *

E S G A C T G C

3. KRB FER ApoE PON1 #1 PCSK9 EF B FF &£ R

A NYEIEF FLTHY ApoE FEPIBIRGINEE S . B N4 Y ApoE ZERI BRI 45 5 ¢ 3 il s Y PONI (A575G,rs662)
{7 5 FE R IR Z5 5, Y95 AG ;D Ry 3 Bl 34 A9 PCSKO YL I RIRE I 25 51, ¥4k GG .CC.CC GG Y,

Figure 3. ApoE, PON1 and PCSK9 genotypes of family members
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— R I PR 5 44

FEUEHE A BT A0 P 20 Bhad A
By #BAEOHE L0 45 mm L0 E 64 mm,
DIIREWGE ,LVEF }35% . B #44 R ik ( B-type na-
triuretic peptide, BNP)2 879 ng/L, #iglJik 8 45
RZEAM B SN ik N AN 2 S G JE A B S AR B
Jhk it 5% « WK S BORZE 100% , 3 B nl Ul i 35 3 2
fEG, Ze g SO P BOMZE 100% , 22 R sk H &
AL T UL ] i S v B B A 38, A e R B0 kO B
BRAE 100% (181 4) o Tl e S AR IR A A P AR S 28
A bR N KT F1ER IR A DU AR SO, A% TN i Tl
(alanine transaminase , ALT)54 U/L, A 555 2 i ( as-
partate aminotransferase , AST )49 U/L, IJLFR R[] T
fiff ( creatine kinase-MB,CK-MB)15 U/L,TC 8.9 mmol/
L.LDLC 7. 10 mmol/L(3 3) .

SJEUEH A RO L KEGE® . B 5 OB,
RELIEH . BNP:268 ng/L, #8lJkR i 45 1 T
XM ER S ok 2 A BEH . TR Bl ke 5 il S b Be
60% ~75% 7, 7e Il Jig 3Bt 60% ~70% Vi 18 1
Beas N A7 e AR B K (right coronary artery , RCA) /R {&
PERRAE IR 90% , A7 AR Bk BE 70% B, T A
SR BRI B A L A2 (B 5) , TC 8. 87 mmol/L,
LDLC 7. 19 mmol/L, ALT 16 U/L, AST 17 U/L, CK-
MB 11 U/L,

HILFCHL R DB 2 5, R P 0 3h 18]
TEH FUT MRS R UL

2.3

®3. REMBELFHER MASKTE
Table 3. Baseline characteristics and lipid levels of

family members

240 &S JeiEH JLF
LEWS/ % 66 41 12
FE .0 & H ¥
TC/ ( mmol/L) 8.87 8.90 6.30
TG/ ( mmol/L) 1.32 1.41 0.44
LDLC/ ( mmol/L) 7.19 7.10 5.14
HDLC/ ( mmol/L) 1.02 0.88 0.96
2.4 ImERi&AST

SeUEH A B I BTFERMTTE5 20 mg FFK 1
W ARYTHEAG 10 mg BER 1 WK, B PG B4 7 55
75 mg . 2F A 1 WK, Bl 2 4FE A TC 2.05 mmol/L,
LDLC 0. 76 mmol/L, T A LG 45 bR 1E % . EAHE
LB (2023-02-23 ) 78 A2 L5 35 mm, 2203 50 mm,

TS EEIR I, LVEF 62% ., BNP 512 ng/L, I i
RIS AR /B be WL 6

E 4. EIEEBRINBRERER
A SR JEIERE RTRE SR BORAE 100% , R BT UL i R R E S
ZE R S TR B R AE 100% , 72 iR sh ik B B Az v Il
A1 3 b B A BEAT 28 A AR B KO B AR 100%
B MR UEF A TR B NKSZEAR S
Figure 4. Results of coronary angiography in the proband

5. BIEBEXFEBIRFIBIEHER
A SR FEUER SRR L DB 60% ~75% Bers | 72 g 32 7t B
60% ~70% Vi1 MR Ko A7 TR B K DR 8 P78 B B 90%
RCA 1Bt 70% P ;B /R SGIEE SCGRATER S K IE b BAE A S,
Figure 5. Results of coronary angiography in the

proband’s father

10
ol —TC
— LDLC
_ 8 — TG
= 7L —— HDLC
€6
E .l
B
% 4r
X 3
g 5|
1k =
0 1 1 1 1 1 1 1 1 1 ]
PO Y I N
N A U A
RS S R 0 N A
R

6. FEIEH & Al MAg KT
Figure 6. Blood lipid levels of the proband before and
after treatment

SR SR A B e i FH BT R A 7T 45 20 mg,
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BRI, BIHPYEHTES 75 mg 2B A 1R BEDS
2 AEE A TC 2. 79 mmol/L, LDLC 1. 17 mmol/L, JiF il
PR bR E R . KRBT AT 5 KB4

B A A ARG T 5 B WL 4, JEiE & SR AR IR YT
B MLAE 73BT bs DL 7

R4 REMEIRTH GRS RE
EYUFERONER
Table 4. Results of biochemical indicators of family members

before treatment, after treatment and at the end of follow-up

Bzt R I £ &S JeiF
ALT/(U/L) TRITHT 16 54
WBITE 18 16
[SERELI 19 14
AST/(U/L) TRITHT 17 49
BITIE 17 35
Fifi D 2 55 18 11
CK-MB/(U/L)  JRYTFHE 11 15
BT R 15 14
[SERVELI 16 13
BNP/(ng/L) VRIT T 268 2879
BT e 198 762
[SERTELI 186 512
4.0

N oW oW

o o o
L

P11

350
o

1 RE 7K F/(mmol/L)

B 7. SEIEELFRRTAIELAEKE
Figure 7. The levels of blood lipid of proband’s father

before and after treatment

3 4 i

FH B R ZAE B 50 I8 I AAE I A 7%
FNS W, H G 5L AL AL PA e = S5k PRSI 7T o 3R A%
IGRATZI S . X FH R R B RRYT, 7T RLE
SR BE AR

A el N S B e P Mg 4 S H e 2

RABE, A2 1l 2% JH [5 B B 855 (TC 8. 90 mmol/L,
LDLC 7. 10 mmol/L) , 5&4R o) ik & 52 7 e 2 ik
=3OAE , EIEE R R AR B EE TC IAE
BE KR A IF 254 LDLR SN R4 %
BE I K2 W FH, LDLR ., ApoE . PON1 , PCSK9
AEFLIN AR S8 FH, Horpde i WO LDLR 3%
P A8 [ bR LDLR % N %8 48 $0¥8 (hip.//
www. ucl. ac. uldth) HRETE R T2 5 1 668 Fhis
AR AR By A LDLR & A 22 LDL AR5
ZHR, FECFH R A AR R 3 Bl
() LDLR &IPS RGN, 7 & B 6 AL 28748 , 4351 R
c. 191+13G>A  c. 1598G > T, c. 883T > G, c. 3536A > G,
c. 2215+6G>A Fll c. 162+5A>T, ZASFHIFES 3 b
BT (c. 162+5A>T c. 191+13G>A .c. 1598G>T) 5
8 HMETF(c. 883T>G) 55 15 M F (. 2215+6G>A)
5 28 M F (c.3536A>G), LDLR 3 [H 5748 Af
05 LDLC 454 s ik LDLC #F A 40, 5k
TC 7KK LDLC /K-8 8 T 57 , % A o Bkok e i 4L
FRAE S T B T, DT O 25 ) e A e e el oo
AT F] A LDLR c. 191+13G>A (c. 162+5A>T
TEFE P AR WARIE, . 191+13G>A  c. 2215+6G>A
il . 162+5A>T A I A5 LDLR 2SR 7
SIHAE L, H 5 LDLR 3k K T3 AR5
F& T P E AR LDLR JEK 24513

PON1 355 22 45 1 5 500 5 1) & 93 2% VI AH %
AR5 1% TC F1 LDLC KBS A k" %=1
K Z I PON1 Q192R (1662) {37 531K AG Z4 58
AR AH15 192 AL EFERR Gln 22K Arg, B9 0 7000
PR R R = AR R & B PCSK9 3 [A] 28
A, ARRRFGUEE X ILT 1 ApoE 5 [H I
ApoE &3/&3 Y, R AN E3 (ApoE2 i ik CC
1, ApoEd 5k TT ) | HAC SRR ApoE SERI B H
ApoE €2/&3 B FE RN E2 (ApoE2 i 5K CT
U, ApoE4 ALk TT BY) o ZERIH @ R il e i /5
T, FH S8 B R 20 kR L0 B0 S 3 ok ok A
B0 WFSE T ApoE2 K& [N v 2 1A RE PR AR Tl 0
JRUBSE T Apold 356 [R5 28 26 DU 434 I 50 g R, >
5T ApoE2 451 CC AT 5% ~10% KA1
U G 2R 1 IRE LA R 3o L 04 sl ok ol B s 4, AR A T
CT A TT K505 KUK B8 /) AR BFSE R FH
FEUEH B HAC SRR B IR Bl Tk = S0 A8 | Se ko
EHALEM L R A B L HLE R

ESC/EAS $874 15 >4, Fi b 7T FAK 47 22 A
K25 1) FH &8 I LDLC /A ik b, D4
T PCSK9 #IHHI50], PR R Jeik# S AL 2%
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14 TC F1 LDLC Rt (A & , B F A T 2 25y sl
FIHE P TT HME LS LDLC 3545, BA 6 T =
R WCR T AR T 2 A 5 AT KBRS
PCSK9 il 1 S B R iR 97 . WA LDLC #l TC 7K
SRR 60% LA L BEVE 2 4, A% 4
PRS-, FFE ( ALT/AST) FJLEE (CK-MB) #41E %

AT IZFK R BE ) LDLR JEH 4% 8 6 4~
P27 Hitp LDLR c. 191+13G>A c. 162+5A>T
TEEMNARWARIE, F 5 7 E AHE R LDLR K& %
AR A AT FH 0 A& HLEH 3 — 2548 % FH
BE WG RIBIT .
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