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[(fZE] B mEEKREEE 2 (ACE2) MBS SRR . FERm RS2 FaRtie, &
%5 5ILEREMEBIRLESAE (PNS) MER ARG, 73T R0 JLE ACE2 3 [H A9570G a5k
PNS FAHOCHE. ik BEHU T ARDUZK PNS &L 66 714 B2, R 60 71X HRZH , SRR & B HE SN -
BTl A T P VTl - B 3 22 A5 PR A W B 45 56 BB A 1 ACE2 FER A9570G 35 PR U 4 A 14537 6 PR .
SR LR, WL A SRR T SE R R A 22 S TG TR L (P>0.05) o RN B T
RIRTT RN MR IR IR T 2540, WA A, e, MEBRA GG SRR R TR 2y
4 (17% vs 45%, P<0.05) , HEBURAL G AL IME TR 254 (31% vs 61%, P<0.05) ; TEHM:,
R BURAH G FEIY /G A FEIBERIR TR T 2540 (36% vs 64%, P<0.05) . Z5iE  ACE2 J:[H A9570G £
A5 JLIE PNS B &R G SCEE, (ARl AES PNS HLXH R B ZIAIT RN A G, G (LRl g )L
PNS S i 245 )5 15 2 A 2 . [ MEL/RILRIZE, 2015, 17 (3) : 232-236]
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Association between angiotensin-converting enzyme 2 gene polymorphisms and
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Abstract: Objective  Angiotensin-converting enzyme 2 (ACE2) gene polymorphisms have been shown to be
implicated in hypertension, diabetic nephropathy, and other diseases. However, it remains unclear whether ACE2 gene
polymorphisms are involved in the development of primary nephrotic syndrome (PNS) in children. The aim of this study
was to assess the association between A9570G polymorphisms of ACE2 gene and PNS in a group of Han children in
Guangdong Province, China. Methods  The genotype distribution and allele frequency of ACE2 gene A9570G in 66
children with PNS and 60 healthy subjects (control group) were analyzed by polymerase chain reaction and restriction
fragment length polymorphism. Results  Allele frequency and genotype distribution showed no significant difference
between the PNS and control groups whether in female or in male children (P>0.05). The PNS group was classified
into the glucocorticoid-sensitive and glucocorticoid-resistant subgroups according to glucocorticoid treatment response.
Subgroup analysis revealed that in female children, the frequency of GG genotype was 17% in the glucocorticoid-
sensitive group vs 45% in the glucocorticoid-sensitive group (P=0.018); the frequency of G allele was 31% in the
glucocorticoid-sensitive group vs 61% in the glucocorticoid-resistant group (P=0.023). In male children, the frequency
of G genotype/G allele was 36% in the glucocorticoid-sensitive group vs 64% in the glucocorticoid-resistant group
(P=0.017). Conclusions  There is no clear association between ACE2 gene A9570G polymorphisms and childhood
PNS, but ACE2 gene A9570G polymorphisms might be associated with glucocorticoid treatment response in children
with PNS. The G allele might be a genetic susceptibility factor of glucocorticoid resistance in children with PNS.
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JL 2 & W 28 A E (primary nephrotic
syndrome, PNS ) J&—F 5 UWLAY LB S IER e, &
H T 22 o DR 3 A /N KRR I T A PR R, R
A E MR ZRIRIRZEEAE, KL 24
IRBEW, PR85 . f% . 367 55 3R Al s e o
AR TS o TAERBESE AL, B R - A
Bk ERSG ( renin-angiotensin system, RAS ) 7E'&
JUIEBEI 1 2 AE R e v R AR 1, i A K
=-1 (angiotensin I, Ang I ) & RAS EE 3%
NECR , ALS 5 B /NN M ) 127 1 A2
1k, 3 T 5 R /INER FR 20 1 14 A 0 40 i b ik o
Wz, XL e ECE /MR SCEE I R
Ang IT 3= %2 iy 48 B oK 38 1 76 1M A8 5% oK 3R 2 4o il
(‘angiotensin-converting enzyme, ACE ) /£ T4 hl..
ML Rk E 40 2 (angiotensin-converting enzyme
2, ACE2) JEHnl R LI TEIERE ", & RAS B,
RE/K M Ang 1T B IMLAE 9K %R 1~7 (Ang-1~7) ,
S NEEEN R AT, CAPFE L, ACE 5
K. Ang T -1 BUSZIREEP 45 RAS AHOCHEE 278544
5 )LE PNS AR R BUR A, SRTTAT SE ACE2
SR Z M S L PNS 1Y R R WARIE . A
R SR B Wl S — PR A% R N DD Fr B I 2
Z VYRR T ACE2 JEIH A9570G Z 7854, /1
ACE2 H N Z 515 LE PNS fC AR
1 SRS
1.1 HRMK
EFE 2012 4F 6 H % 2014 43 A 45 Bl 7E T
TS — N BB BE A 21 B e N T RS v ol B
BefE Be 9 PNS B L3E 66 6, BT B ILE R AR
DURE, L e g oC &, Hoph 5B 39 4, %27
Bl A 3~14 %, FIFER 7832 %5 B
113+ 18 cm; {KH 30+ 11 ke; AT HEEL 18 £3;
KA E] 7~35d, PR FE 22+ 9d; 24 h JRE&K
F43+2.1g; MKAEM 19+5g/L; i3 REEE
7.2+ 1.5 mmol/L, HH 40 i F I B4Ry, 26 4]
RINE R,

PNS 912 Wr KBl B2 iR 1697 5 28 AR 4
a2 LB RO 2 B IR <A 20 2000 44T H
Wi ®lo PNS i2WikRifE: (1) REEFAKR; (2) 1K
HEAMAE, MEAEAMET 25¢/L; (3) &R0
BE, I3 IR E EE ST 5.7 mmol/L; (4) HBUAH

FREEMK I . SRR A E . IRJEm R IRYT 4
JEI N PREE F FA%E s SRR 251002 . IR e L
IRIT 4 UL R AT B .

AEFRAE: FF45 PNS 207, HICHE R B
AR SIE, TOEIIREREE | IR S E R S RE
ABERTAR ZHE B2 BUM R IGTT, W2 G b PO R
HEIRIT B RIASDF 4

Xof 2 SFe 5 T ] s 30 b AR 9 5% s o fikt B A A
L 45 30 1], 3Le0 ), Hoep B 32 f4], 428
B, FHta~14 %, FEER 8224 %, B
117+ 18 em, R H 30+ 11kg, REFEH 18+4 .
PILHPERIRG G 08 B IRE . (KER AL
WS EE L (P>0.05)
1.2 FEZARREF DNA 12E

B LA MG 5 mL & F EDTA 4T
B, RAH Tiangen 7\ F) PR A1 ] 11 PR 24
DNA $2 B & 320 DNA, Frik DNA ¥l &
20 mg/L, T TE Zigih, —80CIHAT
1.3 ACE2 ERE &M

K FH R B S vy — BRI A2 i PN D e B
KEZSEHARMTIRA SR, IS T8
5'-CATGTGGTCAAAAGGATATCT -3', T ¥ ¥
HA . 5'-AAAGTAAGGTTGGCAGACAT-3', I
AR ZR 20 uL, 4R PE PCR 738 774 8 uL,
Alu I B 1 U, 10xbuffer (Alu I #§ H 47 ) 2 uL,
THEENZEK 9uL, BEVIEREE: 37°C, BHYIAS [
16 ho BEYI 4 ME T 2% BRfRWEEES, UL 50 bp
ladder 75 35 1 2y I B DNA Jr Bt K/ bR HED)
100 V i3k 35 min, 7EEAMT T WSS H Bk 4571 L%
TE SRR IBGHR A t i) J A% S L PR AR
1.4 FitZEHSH

T ACE2 J R4 T X Jetafh, etk Hlitfr
ARGt R SPSS 13.0 Gt Ar 40 2%
B, THEPERTAE £ bR (R+s) TR, it
BB HM R (%) Fom. PR MIE LR
FABCAL ¢ K55, M008B LR o K5
P<0.05 H2ERA G E L
2 #HR

ACE2 ERFE BN K Bt ik es R

FEME (1) UESE ACE2 £ A9570G £
AN T 3 NG T8 403k, 4if 12,

2.1
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FAE TG, AA SEF B PCR 7™ Y9kl I i
281 bp #1185 bp Wi~ B, GG R M A~ fE
Wil Y), HIKEHMA 1A R B, KR 466 bp,
1M AG 22 G F R N [ f B A 281 bp, 185 bp F
466 bp 3 5 (KE12) .
2.2 PNS AFnxfH8H ACE2 EE AT

TE 2 Pk, PNS 41 F X B8 40 2 L AA 3[R A
R, WARHEB S HEF LRI FE X
(P=0.689 ) ; WZH 57 JERIR A 22 SR o4
TR (P=0.621) , W& 1. B, XA
VBRI DL A LA H UL, Wi S 7 S RUAUR /
FLR AL e = S TR g T L (P=0.715)

W1,
2.3 HMEHRAMMZGAE ACE2 EE S M

iy

H4 66 1] PNS 8 ) LHHE K B R0 7 SOV 4N
T E R R T 2 4L AT W by . FE L,
WMEBURA GG HHRNFCRAL T E w2541, 2
SHGHEE L (P=0.018) ; HEHURY G F17
FRIRIME TR 2541, 2R A58
(P=0.023) , WE2, 7FEHME, MEHBURA G H
PRI /G A RN TR 2541, 2R A%
P E Y (P=0.017) , W2,
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AMNOCAG GTAMG GUTAC TAATTT
100 T 110
A | I A h
A INLAIA
| I
¥
G SR 7
TGAMCACGTANGCTACT AN
0 T 100
G/A FEHY
ANC CACGTARS CTACT AATT
100 T 110
f
n |ﬂ'l " m
| W)
A g@ﬂ
B 1 ACE2 EFE A9S70G &&HMEFEE Eh#Eikir
EH T M Z VAL, SiG TR, Jeh g,
b Marker AG AA AA GG
p bp
500 466
400
300 281
250 185
200
150
100

2 BEYIRIKFH

#Fz 1 PNS AR AE ACE2 EREE N HMEMERSRIEMLE [n (%) ]
ok B
2051 pa- FLH Y S A - LAY /A5 A
CE AG AA G A G A
X RRZH 28 7(25) 8(29) 13(46) 22(39) 34(61) 32 13(41) 19(59)
PNS 41 27 8(30) 7(26) 12(44) 23(43) 31(57) 39 17(44) 22(56)
P! 1.101 1.124 1.023
P1g 0.689 0.621 0.715
%2 PNS IF4H[E ACE2 ERE R S HAMEMERFSRIEMLLE (2 (%) |
o Pl
20 5 R 751 A B LRI/ Sy A
/H 5] - A Ve s p— PRI / S L A
GG AG AA G A G A
TR R 18 3(17) 5(28) 10(55) 11(31) 25(69) 28 10(36) 18(64)
ER TN 24541 9 4(45) 3(33) 2(22) 11(61) 7(39) 11 7(64) 4(36)
71 4.657 3.879 4.875
P 0.018 0.023 0.017
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3 it ACE2 3£ [H A9570G £ 2514 B F )L PNS AYITRL

ACE2 & —fi 1 RUBS MR 1, 5 ACE BAY
— B FEHIABUIE R IR, 7B E . A AL L O
fili % 2P B A ZUh B RE . ACE2 (1 T2
Wik Ang I, AP HME R Ang-1~7, e85 HAER
2R Mas 254, TR ACEZ—Ang—( 1~7 )-Mas 18 %,
RAESGESE ACE-Ang 1T -AT1 18 FEAHTSEBUAIVER .
ACE2 1E 2} RAS B & B0 SC B , 3/ 4 ol U 3 Al
TSR . Shiota 55 1 FHBEIRAA 1 £ 15 S ACE2
HE DR 8 /0N BRI A 3N BR UK AR B R, 40 ) 7
55 4 JERNES 18 FARI BT IRIE, KX ACE2
PR B o /0 BRUA A AR/ N RO B R B ik
P ACE2 F R R /N BRURY B /NG () 4 5 o kg ™
i, Nadarajah %5 " R B, R0 ACE2 263k %) &
P EA YRR ER, WL ACE2 X B /NS AN
Bl E A R E . TR R PR R, B
LA E B LAELE RAS OIS, ACE2 T RES 5
B LR AR &

ACE2 B E AL T Xp22, 4 18 AT 1,
AHF 5T H Y SNP 37 15 A9570G 137 T4 3 & 1,
RSN RO E, KA 1Y AR ST D ek AR
mRNA 554 ", H AR AT g 36 A A9 D B = A
2, MNIMS 5PN EE KRR, ACE2 EHEZE
PES ST . O SF B 1 E R E R
TESZ M 5 G G 2R R A A7 R
Chaoxin % VAT & BLAE T G S5 7 56K 0 55 PE v
PRIG B E RS IR, $/R G S50 7T fE
JE B E R S RIN R Z —, 1 Currie 25 " £
BEIRIG B 5 ACE2 JEH Z/ e R M5, IF
K EPRBAVESS R . A ACE2 FEH L7515 B e
AT RS R WA —8, ARSI, A0
R, ACE2 H[K A9570G A EAE PNS & LA
it B JL 2 %) 56 R 18 A1 R 4567 5 PR A 4R K DL T
WS, ERIZZAEMEN NS ILE PNS i &K TG
KRR, E—SF A R, Tt ¥
R USRI GG HE PR BT ARAN G 45 o B PRIAR AR I AIK
TWEM A, R, MERERA G ZEHA /G
G FEFIRAL TR 254, #2278 ACE2 2
A9570G £ PNS BILEMRIRIT RN A K, G
S0 BE R AT BR SR PR i 25 st AL B IR R, T
F M iRy JLEE PNS B k2, i, A

PEAL B TG FIWT . ACE2 R A9570G 22 2451ty
SN JLEE PNS X IRYT B RN H F i ANTE 2
FRFE I, A A AL BN O NV
R 4T LS 3 ACE m-RNA J2 85 /K F & T+
1, ACE2 m-RNA 58 H/KF FRE, 14 i s =
Wb Ang A RIS 2, ULIIFE SR BUR 508 F 77
AEARE, TReE LS ACE KF, T
ACE2 /K155 JR) B RAS B0, i B A s 28 0k
e Uk, ARBRFTHEN, 4ILE PNS A5 K
HIEARSERT RAS 0%, TN L5
HIAETE S 3R LRTE RAS B0 R B R N A BT
IR, AR ES ACE2 /KRR, S8 e
TR EE R 25 6T T ROV A A TSR]

ZE LRTR, ARWF X PNS L ACE2 3
K A9570 Z APk 43Hr, &I ACE2 B [H A9570 £
A5 LE PNS 1y & A TC U B e B, [HATRE L
PNS LR B R IR ROV A K, G SRR A
AN PNS LTS i Fe bR, (HARBF ST REA
H/N, MTHKEAR, ZH0dt— 25T, HFIRA
BT NTENLH], L PNS By iA$eaEA 2k ny 2
W

(& % x W]
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