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Abstract . Objective To study the correlation between CYP2C19 gene distribution polymorphism and clo-
pidogrel metabolism in Fuzhou Han population,and to discuss the consistency of CYP2C19 genotypes detected
by using two PCR-based approaches. Methods From March to July 2021,324 cases of intravenous anticoagu-
lant blood samples from Fuzhou Han population were collected in Fujian Provincial Hospital, and genomic
DNA was extracted. The polymorphism of CYP2C19 gene was detected by real-time fluorescence quantitative
PCR and fluorescence PCR capillary electrophoresis respectively, the alleles and genotypes of the same sample
detected by the two methods were compared. CYP2C19 genotyping results of 100 subjects were selected to

verify the consistency of the two methods, and Kappa test was used to verify the consistency of results be-
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tween the two methods. Allele frequency and genotype frequency of CYP2C19 gene in Fuzhou Han population
were calculated. Results Real-time fluorescence quantitative PCR and fluorescence PCR capillary electropho-
resis were used to detect CYP2C19 gene polymorphism in 100 cases of Han population in Fuzhou area. The
consistency of the two methods was 100% (Kappa=1. 000, P<C0. 05). Four alleles including CYP2C19 * 1,
CYP2C19 * 2,CYP2C19 * 3 and CYP2C19 * 17 were detected in 324 cases of Han population in Fuzhou, with
allele frequencies of 58.18%,37.65%,3. 24% and 0. 93% respectively. A total of 8 genotypes were detected
including CYP2C19 * 1/ % 1,CYP2C19 * 1/ % 2,CYP2C19 * 1/ % 3,CYP2C19 * 1/ % 17,CYP2C19 % 2/ * 2,
CYP2C19 % 2/ * 3,CYP2C19 * 2/ * 17 and CYP2C19 * 3/ * 17, genotype [requencies were 34.26%,43.52%,
3.09%,1.23%,14.20%,3.09%,0.31%,0. 31% respectively. CYP2C19 % 3/ * 3 and * 17/ % 17 were not de-
tected. According to CYP2C19 genotype distribution, clopidogrel metabolism in Fuzhou Han population was
divided into strong metabolic type,intermediate metabolic type and weak metabolic type,with the proportion

of 34.26% ,47.84% and 17. 90% respectively. Conclusion
PCR capillary electrophoresis CYP2C19 gene detection have good consistency and could be effectively applied

Fluorescence quantitative PCR and fluorescence

in laboratory examination. The frequency of CYP2C19 % 1 allele was the highest in fuzhou Han population,and
the frequency of CYP2C19 * 17 allele was the lowest. The genotype containing CYP2C19 * 2 allele was the
main type of clopidogrel weak metabolic type in Fuzhou Han population,and the proportion of clopidogrel in-

termediate metabolic type was the highest in Fuzhou Han population. It has guiding significance for clinical

antithrombotic therapy with clopidogrel.
Key words: genetic polymorphism; CYP2C19;
A AR PA50(CYP450) J&— 2K 7E 450 nm b A
R S e R A Y IR I 2T R R R TR AR, R — B
H5E Y SAR e EZER T, CYP2C 2
CYP450 M FBE WM 2 — . A b B &R 20%, H
CYP2C19 Z 5K N Z Fh 25 Wy A8, 40 45 Sk % 7 5%
BUEEZG Y . = IR EBUINAR 259 SO 25 ) | B W 25 )
Je— B H0OKS WO 2 W &L A g R, CYP2C19
S Z A XA 25 0 i ST LA R,
R 25 AR R 5 A ROR) R SR B B A A 2
SRR CYP2C19 3 K £ 25 v A I X 15 S 11
KRR EAEENSHE L., A5 CR S0 a ¢
JtE i PCR ¥ 5796 PCR T 4045 HL Uk 15 43 1) % 48
M X BUE N BERY CYP2C19 K X £ 25 Pk kA7 460 ,
PR 7 5 G 0 &5 SR 0 — Bk S AT AR 5, Ol A
CYP2C19 J R 9 25 0 5 PR 356 PR A I 245 4 108 2 10 1y
AR T AR M L X% B CYP2C19 JE R 2 385 1% 41
A7 Je HL 5 S A AR S A G AR G, SR I R T R
CYP2C19 J A Psg A 5 S nibas 55 F 2582 2%
1 BEMERHE
1.1 — %R BN 2021 4F 3—7 ATEfEH L BE
B iEAT CYP2C19 B PAG I % 324 5] 4 M Hiu DX U5 A
BENBEFE R . BT A BEFE A 4 3 A0 34 o0 K30 4
FE AR M DX DU AN HE . A IR S 5 A0, JF & B A
15 W 1.
1.2 (U#R5EGR 4 DNA 2 BCR I 4 i 3%
AR BUR A & GEO AL Rk 2 K 7 RH
B A BR A HD) . % H NanoDropl000 %4 i i f 45 4

clopidogrel;

medication guidance

VI (SEE Thermo 23 5D X DNA H2 BUR 1) #
BEFNSEEEHEATRE I, 52 5O E i PCR 74K IR
AN CYP2C19 J R A I3 390 & (iR & 2 & R 97 R
HB A BR 2 7)) Fl SLAN-96R %I 7% % 5 t PCR 9"
AL C g 2 A BT R IR A RDD 3 %8t PCR B 48
A H VKA SR ) CYP2C19 35 RS I3k ) & (b 5t
I5e] o 3 R 2 AR e 43 43 BR A ®1D L Veeriti PCR #7354 (36
FE AB A D K 3130 BIFEH ML (EE ABAFD .,
1.3 ik

13,1 BRAREE KBRS Bl U A BIF 58 X 4
k4 2 mL, 2 P 2 1@ — 8 (EDTA-K) Pt , —
20 CORAE. JIT A BIF 58 X G 349900 In) 58 5 s 0 RS
FET,

1.3.2 JEN4H DNA 20 R 200 pL HréE4m, ™
e BRORF) & U0 W A BE AT B AR AT A i R R A
DNA B 100 pl, —20 CI-A7E, R L5836
BETHINAS DNA $EBOR M BE ¥ KT 10 ng/pl, BOGREE
(A)ggoroso N 1.8~2.0, BPrEE4m 1 pL. R %k
PCR B 4048 HL UK T S P I B3 3

1.3.3  SERP9E G i PCR EKI AR I8 Br 46 1 11y
CYP2C19 45 B 3 4~ PCR VR &R 78 3 4
PCR JZ B4 43 Hm A CYP2C19 * 2,CYP2C19 * 3,
CYP2C19 * 17 ] W 4% 23 pl, &% 43 9 m A B R
DNA 2 pL, 5% PCR RN A& Ry 25 pl., PCR ¥”
BERRFW R . (D UNG A # 37 °C,10 min, (2) 748
95 °C,5 min, (DY 95 “C,15 $;62 C,60 s;40 4>
PEI, 75 62 °C B B2 L2 615 5. CYP2C19 * 2,



I EE G IR 2022 47 A% 19 %% 14

Lab Med Clin,July 2022,Vol. 19,No. 14 * 1909 -

CYP2C19 * 3., CYP2C19 » 17 3 A>%5 {7 J K 14 « BF 4=
TG AR T 5 | My H4f ] FAM fil VIC 26 Y554 o
SEFTARIC . B ROX 2B ET A5 1 P A 5 R 47 i
SR RS BN A A i AR R I R Y 2O IR S
S0 C B8 R 25 2R o s A B AT A R
AR Je Al AR A B L AT E CYP2C19 JE IR Y 45
for 5L PR BE R AU, g SR K B bR o CYP2C19 * 2,
CYP2C19 * 3,CYP2C19 » 17 3 > F Ji 4 AL “ B 2=
RUHREF B R % IR A=A, el A B A
T A 5 48 U PR BHME U /R S R R A T 2l %
A 5 2 W A TR 5 A TR R [ B BH 1 R 2 R TR 5
AR Ze G A, CYP2C19 * 1 4 4 i 1E 5 1l 1% P
(AL, 2 A Ayt 2 2 A TR0 A6 A7 5 R sl o [) Ao A S 7
A JR A A A FE R AT AR IE o CYP2C19 * 1,

1.3.4 %6 PCR B4 UK LRI %6 PCR &
94 L Pk ¥kl 3 FAM 2¢ % bR id CYP2C19 * 2,
CYP2C19 * 3 Fil CYP2C19 * 17 25 i FE K (1 “ By A= #Y”
B g ARGy AR A A R B A5 A 20. 0 pL
EEY R VAR R, BARBH T . PCR B 10. 0
L BIWIR AW 2. 0 p L, Bkl DNA 34l 1. 0 pL, i
RAW 0.5 pL. TR KA E E 20 pL. BHE
Uk PCR Y 8 )F a0 R . (D W4k 50 °C, 10 min,
()25 95 °C,5 min, (DFHE 94 °C,30 s;58 C,30
$372 °C .30 5530 MEH ., (DI 72 °C .5 min, (5)

MRIRARAE 4 °C L 4% 10,0 pL B A4S B UK RE 5 (L35
8.5 pl £ B 7 H Bt M HiDi, 0. 5 pL 4 F W 45
ROX500 F1 1.0 pL PCR P24 , JF-44 BAR B 45 A 64T
T4 kA, 38 5 Data collection V3. 0 #{4- Uk £
w5 5. £ GeneMapper V3. 2 4 L 4 ¥t
CYP2C19 K& R & o7 K& PR RN BE PR A, 45 S5 00 I s o
HRAE Y =9 1) DNA R B BE I B vk i 8 R AN
CYP2C19 * 3,CYP2C19 * 17 il CYP2C19 * 2 %5 {ij %
PR BETE Tk AL P e /N B K HE S 3 i o AT
BEXT IR DNA 5 BOde I8 b o 1] 15 6 B A 87 04 T A
WER W™, 5 A8 7 U T8 U] FH R 1 55 o7 5k R 24 R e
id, Hoh CYP2C19 * 3 48 i BE I Fr Be K B dc /D
CYP2C19 = 2 SF{ H I Bt K B K., CYP2C19 = 1
8 A0r 5 TR A 0 B 1 5 S RO RE B PCR 3 — 2L
1.4 Siitephb B SR SPSS19. 0 483+ #1447 %L
Ak 3 K Ge vt A . THECR R LB R Ay R R OR
AR 7 2 — B0rE L 8 R Kappa #:56, LI P <<0. 05
hZERAE G R L,

2 & R

2.1 PR T IE SRS AT BEER 100 BB SE AT S
CYP2C19 K& [H 7 BUAG W) 25 SR 0 9 b J7 ik 1) — Bk gt
T UE , 5 Fh 05 35 Y 3k R 43 0 45 SR — B0k o 100%
(Kappa=1.000,P<20.05), Wil 77 sk i1 3L K 43 HU 2%
RUWE1L,

*1 AMAEEESBLER(n=100,n)

¢t PCR B41%E

SEIN B AE B PCR i 4 (R 43 7

R Jik 7 5 IR 4y R %1/ %1 1/ %2 %1/%3 %1/ %17 %2/ %2 %2/ %3 %2/ %17 %3 %17
* 1/ %1 35 0 0 0 0 0 0 0
*1/ %2 0 39 0 0 0 0 0 0
*1/%3 0 0 3 0 0 0 0 0
* 1/ %17 0 0 0 2 0 0 0 0
*2/ %2 0 0 0 0 15 0 0 0
*®2/ %3 0 0 0 0 0 4 0 0
* 2/ %17 0 0 0 0 0 0 1 0
* 3/ %17 0 0 0 0 0 0 0 1

2.2 RN H X B A BE CYP2C19 #2285 4 #r
Je G B A 2T 324 5 4 MM M DX UG N\ R v 2
Bt CYP2C19 % 1,CYP2C19 * 2, CYP2C19 * 3 #il
CYP2C19 * 17 4 F CYP2C19 3 A 1y 25 v 3L B, 25 {7
JE DR 43 551 A 58. 18 % (377 i) .37, 65 % (244 i) |
3.24 %21 $1).0.93% (6 fi) ; Ikt CYP2C19 * 1/
x» 1,CYP2C19 * 1/ % 2,.CYP2C19 * 1/ * 3.CYP2C19
x* 1/ % 17.CYP2C19 * 2/ % 2, CYP2C19 * 2/ % 3.
CYP2C19 * 2/ % 17 F CYP2C19 * 3/ 17 8 #f
CYP2C19 & A i 2 PR 7Y, 3L PR AU 451 % 45 53 by 34. 26 %
(111 1) ,43.52% (141 #1]) 3. 09 % (10 i) . 1. 23 % (4

1) .14, 20 % (46 1)) . 3. 09 % (10 i) ,0.31% (1 fi])
0.31%C1 %), & & B CYP2C19 * 3/ % 3 Hl = 17/ *
17 44 FRH R, RIS CYP2C19 K& P %14 £ ¥ 4R
b, DX UG N A A B A S AL 43 Sy s AR AL L rh
] A% 1 7 55 A A, b i 4 i R 34,26 %
47.84% M1 17.90% ., & A CYP2C19 * 2 254 3k K iy
S TR 70 2 g S A N i DXL T N TR ST A AR A
B A

2.3 CYP2C19 RH ML R EBE SR H2¢6 PCR
BYNAE Pk X Ir AR 1 8 AP CYP2C19 FE K 7 k47
52K I AIE , H PR 43 B0 A e K RS LI 1,



« 1910 - M EF5EIK 20224 7 A% 19 %% 14 #1  Lab Med Clin, July 2022, Vol. 19,No. 14
2321 ‘zcmnm_v.c ‘ [ O I 2308 [2c19p1an_w3 ‘ ‘ ]
I
CYP2C19 3 [EYP2C19 17 | [CYP2C19 2 | CYP2C19 3 CYP2C19_17 CYP2C19 2
160 170 180 190 200 210 220 230 240 160 170 180 190 200 210 220 230 240
8000
6000 00
4000 4000
2000 J\ 2000 J‘k A
0 A A A A A A A A A A A A
5 w1l w1l w1l . TR TR [cveacio 2|
2309 ‘zcmplm_vz ‘ ’ - 2296 ‘2 C19plan_V3 ‘ | .
CYP2C19 3 CYP2C19 17 | CYP2C19 2 | CYP2C19 3 CYP2C19_17 | CYP2C19 2 |
160 170 180 190 200 210 220 230 240 160 170 180 190 200 210 220 230 240
6000 8000
6000
4000
4000
J( JA A
0 A A A A A A A A A A A A
WT &) WT w1l w1 w1l
B F CYP2C19 3
2177 ‘thplm_w ‘ ’ O I 2243 ‘chpkn_v.! ‘ | ]
[CYP2CI9 17 | [CYP2CI92 | CYP2CI9 3 CYP2CI9_17 [CYP2C19 2 |
160 170 180 190 200 210 220 230 240 160 170 180 190 200 210 220 230 240
$.000 4000
2000 3000
2000
1000
A 1000
0 A M A A T A 0 A A A A A A
w1 |
C CYP2C19_3] G [cyp2ci19_17] [cyp2cis 2]
2289 2C1 A% 2209 201 3
[peaseten [ [ [perseten [
[CYP2CI9 17| [CYP2CI9 2 ] CYP2C19 3 CYP2CI9_17 CYPZCI9 2
160 170 180 190 200 210 220 230 240 160 170 180 190 200 210 220 230 240
2400
3000
1800
2000
1200
0 A A A A A A A A A A A A
WT WT
H CYP2C19 3

WA NFEHET CYP2C19 % 1/ % 1; B AFEHE B CYP2C19 % 1/ » 2;C RFEHE A CYP2C19 * 1/ % 35 D RFEE A CYP2C19 * 1/ % 17;E Jy 3k K Y
CYP2C19 * 2/ % 2;F HFL M CYP2C19 * 2/ % 3;G JHEH B CYP2C19 * 2/ * 17; H MIEE I CYP2C19 * 3/ % 17; #AL F5 hARic CYP2C19_2/ 3/
17 MR R R AR « 2/ % 3/ % 17 WT ARFEFAERIIL A R B s PR AR BUE AR T AT 2O 57 (RFUD

B 1

3 3+ e

CYP2C19 fEAR N A= W e fb 5 25 At v HoA
BAEH .5 2. A 0o HGE ., Sk
FAYWHR M E RS AL ENAD K ERAM
CYP2C19 W3 Z 8 A &, CYP2C19 M 2 & H

SR PR L e O 25 3R T I 28 B T AR B Ik A A

FARJG AR BV A RS, CYP2C19 3
RIEE 7 T 4 04K 10924, 2 F, B 9 AR T 4 L,
CYP2C19 P Ey A= #I A CYP2C19 * 1/ % 1, FEE W
ANBEH CYP2C19 A9 SNP i % WRAEH
CYP2C19 * 2,CYP2C19 * 3 f1 CYP2C19 = 17", [{
PR 27 35 X A [ b DX AS (] B BEAR ) CYP2C19 BE A
ZxMEH#HAT T REMNE, RWEDEANHD
CYP2C19 F [H 2 2 M 7 16 Hb 35 Fn Fp 2 8] (1) 22
ST ARHFSE A B M M X DR B R CYP2C19 *
1/% 1, CYP2C19 = 1/% 2, CYP2C19 * 1/% 3,
CYP2C19 * 1/ % 17,CYP2C19 * 2/ % 2. CYP2C19 *
2/ % 3,CYP2C19 % 2/ % 17 Al CYP2C19 % 3/ % 17 8 Ff

W PCR BHERKEEE S B AIKEE

e BB R oy B 34.26% . 43.52% . 3. 09% .
1.23%.14. 20% . 3. 09%.,0.31% Ml 0.31% . AR #i&
CYP2C19 K& A 7Y 55 Sk A% dy £ 3 28 78 5 X5 By ¢ &R
AT D A M b DX N B A SR I A 7 AR 2R T 4 Sy
R AW I Sl W AR S Al s U S o B B S
34.26% 47,84 % 17,90 % , 2% B A N 3t IX %R N B
LG A T v ) AR AR A = AR A L )
B T AR ILH S w5 At b XN B TG W
P S

H T CYP2C19 H A I 9 4 B 1 2 DNA ¥
B REMS MR S i CYP2C19 JE PR 4 45 v 5L ] 1 28 7%
RN ENE S R DA P D OR N E AR RIN 7 A =N 'Y
AHEE 22 B0 R 92 5 2 M LU B DNA I 5 iF 7
CYP2C19 K& PRI , It H 2 0 7 1k A7 72 FE i A 3R
82 R SRS, HE LU A I R CYP2CT9 3[R B e A6 i)
R N AN A FE RO T DNA B 51 3  PCR
Yo 2805 S5 07 ¥R KD CYP2C19 56 R £ 25 1 1 4k
T E R Ty vk A AR N RSB B & A TS



BHHREFSIEKR 202257 A% 19 %% 148

Lab Med Clin, July 2022, Vol. 19, No. 14 « 1911 -

YL R, AHE ST R S 9Ok 2 B PCR 3 57%0%
PCR B 4048 fL UKk 75 B AP 7 v 647 CYP2C19 3 5
DS L 100 114 P b DX 30 N B A FF 58 6 42 L Bk
M5 22 5, DF 58 45 R R 2580 8 it PCR Ik 5%
Jt PCR B40% B 7k 2 78 CYP2C19 %& (K 22 25 M 6 il
FHEA R —3. ¥ H T IER CYP2C19 %
PR A 0 L XTI R CYP2C19 35 PR A 7 ok iy ik %
BHSZME., 9656 PCR 4045 B vk B 5 52 i 98 %
E PCRILEA AP 1 il ik i & 45 5 1) 3
{87 SR B A5 DL A, T8 ISR B 0 B 4 i A AR 4 T 42
PCR ¢ #4197 20, 0/ 7 $2 B S 4l b 356 R 41 DNA /Y
E7 N8 VNN NE SRR a8 1 S U N SR
AR ) A 75 G ANACAT LA 2 I PR A ) 75 i HL R
T A R RIS 1) i R 0 4

&%k

(1] e/, XUBRHE . 35 45, 45, CYP2C19 # N 2 &M 5 H
R 258 B W5 (). v E BRI A2, 2018, 56 (1)
165-168.

(2] BEFELT, 4, Ik ME. CYP2C19 K £ 25 1 %o I PR 3 0L
i AR B M [ . A 5 4 2 9, 2019, 26 (4) £ 499-
507.

[3] ZB#klE .2 WELe, B SCR, . w10k B CYP2C19 3 A
SR AR Ko HLXT G A 2 B I /NS R v AR G AR G 5
Mg ()], AR IS R 4R 7K . 2021 ,49(1) 1 43-48.

(4] FAk.Z28, I8, 4. CYP2C19,CYP3AS HH L A
DU BE B A e 2R [, PR IR S i i 2 kL 2021,
38(1):87-91.

(5] FRZF,BIRK, BAT M. 4 e A RE CYP2C19 2K Al &

AERNEIFAHI L] P E G E2F AR, 2014, 14 (4) .
427-434.

(6] Zeieid,okylas, LE . CYP2C19 KK £ Sk x b3 R
W B EMAS TR A PR IA YT R R [T, B R IR 2, 2021,
51(12).:1333-1336.

(7] JFAW#. £ 4 PF 9 B0, % 8 M X 3R A B
CYP2C19 1 CYP2C9 S Z &4 Hr[)]. M ER K
2o 2014,44(12) :864-867.

[8] ikt ifr, B 5 W&, &M, 5. = M X 0 e B
CYP2C19 £ M LB 5T [T ], HE R e 22 2k i,
2021,41(1) :42-45.

(9] s B, & M X BUR AB#E CYP2C19 2K £ 3&
PEBFSE )], WL EE 2%, 2020,42(9) :902-904.

(107 %M n . MREAE , B sat, 45, v 4 A S 00t DX o0 fi ot
BH CYP2C19,ABCB1 2 2 25 P my & i 43 A7 [ 1. B4R
Mo 2% ,2019,34(6) : 10-15.

(1] #RF ., AL, IR, % 9K %58 PCR 4 kM
DNA U 73 % H F CYP2C9 Al VKORC 3 [K 46 I 4 %F
FEFFE [T, A [ 2 2 A58, 2018, 15(24) 1 123-127.

[12] PICKERING ] W, MCMILLIN G A, GEDGE F, et al.
Flow cytometric assay for genotyping cytochrome P450
2C9 and 2C19: comparison with a microelectronic DNA
array[ J]. Am J Pharmacog,2012:199-207.

[13] mpfEss, 4 5. —Fh 2 F SGI A1 DNA #4F # CYP2C19
* 2, % 3 FERZ BRI B9 S bric v LB IR T 5 [T, 5
W2 ,2021,33(4) :52-55.

[147] BR¥. CYP2C19 Z H £ & M PCR ¥4 ff ith & 75 & I 7% 5
G BB PRI R R L], R R RE (22 R D . 2016, 10
(14) :44-45.

Clficfs B 3. 2021-11-22 & 18 H . 2022-03-22)

(4258 1906 1)

B 04 25 W A 7 HE R (D). b B BRI A AL 2021, 23
(7):1114-1117.

[7] SONG G.MA Z,LIU D,et al. Bone marrow-derived mes-
enchymal stem cells ameliorate severe acute pancreatitis
by inhibiting necroptosis in rats[ J]. Mol Cell Biochem,
2019,459(1/2) . 7-19.

(8] JRWF.Zuk, kWM, 55, 2 ik ac B/E 48 1 B 1 400 4l 74
necrostatin-1 JRJ7 ARG ML B R 1 S pE s (1], B R 5
BT E B K. 2021,3003) :239-245.

(97 #de, WLE & . 5K H L 45 Necrostatin-1 ¥ TLR4/NF-«B
AR AR 14 R 45 A R B A P I P 4 S /N R S5 4 B T Ak P Y
LT RS 2 4 7 2018,35(12) 1 1079-1082.

[10] YU R,JIANG S,TAO Y,et al. Inhibition of HMGBI im-
proves necrotizing enterocolitis by inhibiting NLRP3 via
TLR4 and NF-kB signaling pathways[]J]. ] Cell Physiol,
2019.234(8) :13431-13438.

C11] B35, % 07 . Dk o SRE 08036 97 A1 o 228 i 3L P 95 o A6 1 114
WEFE kL) ). v A BE 2 2% 35, 2015, 21(4) : 293-296.

[12] B AT, E#F 4. HON2 78 K BN B i 2 5 B 0
KA AE LT w0 A B 2 A AL 2017, 33 (4)
294-298.

(137 20 5, &7 415 A B9 14 o) 16l bl 2 SR 203 1) AP BRI T

WEFE kR[], v B R R 2% 4% 7, 2020, 26 (10) - 725-729.

(147 AR, AR AU, L. B B b BT & 2140 JR S IR 97 4
DR J] L 1 22 05 B R R R RIS SR [T . TR B S IR
T],2021,48(13) :80-83.

(157 ¥, 2 306 B H 45 2 M ph o B R [ ).
PR PR 2435 ,2021,27(7) :481-485.

[16] skan A . REAL . 248, 5. KabdE S RNA I8 #5400
PHMER A WF o i R LT, v R R 2 4K, 2021, 27
(7) :490-496.

(177 sk3ChE . XG0 . 28 45 85 P45 T ARk 3k 38 10 2%
PR BRI A VE T, g R 2 3 (B 22 O
2021,46(7) :673-679.

(18] HRFET . AFILIG . TUR . 45, I AR M &Y M 21 = n 42 g 1 a2
F AR GE itk /I BB 280 B R L) . o B R R A ek
2021,27(2):105-112.

[19] FETFom ., i, i 5, 2. 2 F o 5 0 5 B B [ 15
[T, v FE & BE 2 24 7, 2020, 26 (7) £ 522-525.

[20] F At , U, &, % 407 F M SR S8 30 # Nec-1
A Y A 2 o B R KBS o i o A LT . I AR R =
#,2019,35(7) :697-700.

e B #1:2021-11-09 & 18 B #:2022-03-16)



