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[#§ =] T—1CIF (next generation sequencing, NGS ) AR B2 7E I PRI 2 FP AR 200 FH . %4
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W Hb A A, A s A o) R R ZH A A A AR A 2 el A BRI A A A A . [RIIE, NGS HOR ik — 2D g
TIRIT URIR A L = fE ABERY TN . ARIT, NGS £ AR M9 & SR 78 T Pk , A 3500 - & R R
SR R 14 3 456 PR 28 0 235 R A e PR S8 R A AN — S5 ) A o Sy T B R S 5 T A ML T NGS
HOR Dl RIS UEFN IE B 25 NGS Wl )57 6 FJ5 1, DL RCRRSE M 45 NGS I ORIE =5 53 1 (0 0 15 285 2R e
O IR A B, AR SC A5 A 35 B BR o gnt A% A L T 21 2% 25 (American College of Medical Genetics and
Genomics, ACMG ) ¢ NGS H AL N PR L 4 1 08 &l b o RN 48 B 2R 47 00 98 Fnishies , (3% B 4 12 W
TAEE HE B A T bR ER 2%

[REiIR]  REEA AL MBI A2 N — AT 5 B 80 ) iy B 4100 )5 5 Ah 200
¥ a3y

The standardization of the next generation sequencing technologies in clinical
application: in reference to the ACMG clinical laboratory standards for next-

generation sequencing

JIANG Liejun', LU Xiaoxu', HUANG Huayi'**

(1. Department of Laboratory Medicine, the People’ s Hospital of Guangxi Zhuang Autonomous Region,
Nanning, Guangxi, China, 530021; 2. Department of Surgical Oncology, Roswell Park Cancer Institute, Elm
& Carlton Streets, Buffalo, New York, USA, 14263)

[ABSTRACT] Next-generation sequencing (NGS) technologies have been utilized in clinical laboratories.
The advancement of technologies and expansion of the test scales and applications led to significant reductions
in the cost of NGS test. The NGS technologies are still advancing in clinical laboratories, such as disease
targeted gene panel, exome, and the whole genome sequencing. NGS technologies are also enhancing further
advances in therapeutic decision making and disease prediction for populations who are at high risk of a potential
disease. Nevertheless, the advancement of NGS is full of challenges in clinical applications including the fast
update of platform and technologies leading to confusion in platform selection, the difficulties in clinical
verification of sequencing data, etc. In order to help clinical laboratories with the validation of NGS methods and
platforms, the ongoing monitoring of NGS testing to ensure quality results, and the interpretation and reporting
of variants obtained using these technologies, this paper briefly summarized and discussed the standard and
guidelines of NGS technologies in clinical applications in reference to the American College of Medical
Genetics and Genomics to serve as a reference guidelines in establishing a local standard and guidelines for
clinical laboratories in China.

[KEY WORDS] American College of Medical Genetics and Genomics; Next-generation sequencing;
Disease-targeted gene panels; Exome sequencing ; Genome sequencing

e An: 1) Bk B G RARERKRA, &, & T 530021
2. F W e AR A STARE AT SRR RY B SN, R B, 4829, ik T 14263
WA H 47, E-mail: Huayi.Huang@Roswellpark.org
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10 eI 1Y & S ML f2 NGS H AR PERE . A LI %
PEAE ES F1 GS MR 55, 1 C 45 K5 1 5k P 5 R AR K9
R Z AR LK,
4.4 BlEAFhk

NGS B 77 77 125 07 38496 125 00 1 225K, M
PRAIE BB B s mT B I o S 3 0 7E R rh
T b U S 24 7R TR iff o g o 218 T8 ) (R A B i)
WL I 5 R AP SO 2 A B DR AF 2 4R L) b DUAE
AL LLIE W10 1 S50 25 5% o3 A U AR O S T
Broy8dis . oAb, 5250 3 W % JEIC SRR B vef SUIF
JORH DG AR S5 30 7R 1) e 4 Wi DR A i B A B, 2% AF o
VI, A BT Al R 5 728 5L TR 5 5 e A O 1Y T g
B,
4.5 ZFEEL

S5 Nl EAT T2 RRAE Y 2S5 b R
(reference materials , RMs ) /E Al J5> #1458 D1 %04 5
R i 2 B, Coriell $2 415 i NS 4t Ml 5 BA &
S Y G DA 2 X IR AR A X, X e A R
T GS S, H 233 2 bl 5 1] 4 88 5 A 2H A2 1k
BEAR AR B0 5 BE Ak | 3 A H A — S 20 21 4 55 (=] 21
Z2#4> (College of American Pathologists, CAP) , 3%
] B i 24 i B A B Ry FH T PP A S AR v i

[ RMs, SEBR -, DA il B2 3 B 9 4 DNA &
FaE By, L A BE R H Y HOR , D AR FEA
oA A KA A A DNA . Jd 537 sk
AL L T B4 S RML, 1T LA QC B Rk ) 56 UF
it R o X BT S T D — A
D sl 74 10 80, 4 o 52 A7) R A A A G O B
SNPs.
4.6 fe1¥iE

ARk 55 ] ek R 552 56 28 U #E 4B 1T (Clinical Labo-
ratory Improvement Amendments , CLIA ) {92 3K , 4
i3S fiE 1 BAIE (proficiency testing ) FRAEFEF I H.
SEMEATRE S I UE o 25 3 AR AT AN BE
JIAIE D7 R R AT , A A HAL SE 50 & AT AT
(9 NGS W42k, 5 2 92 50 % N7 1 E 19 BE ) 9611k
TiEREUE o

5 MFFHIER MERXMERER

5.1 7 HIEH

LRG3 5 (1 R 2R I LR A PR R R
(O TR A0 PR Rk, T £ 25 B4 I PR AIE L R0 o0 B
R R A S R YT 5 A A R I, L S 50 5 ) DR
0 A R PR AR R R — R PR AR AR AE 2
EAAAT , LA SR B8 35 UG 471 Al . 258 2 AR
P e A Y SR 1A SR R0 3 R i 4 P G I 7 S5 PR
HRVEAE B B0 AE S, I U6 IR G Ik R A A
EAESHL
52 5kt

S 5 AT R HR S B AN H A AT WA
{7 I 1) BH AT i 4 G 285 SR S HL I IR 3 S, DA =
A A I 25 SR 0 B, I T 08 s 1 £ SR
JRIBRPE AT A

JUTF NGS it b0 16 B 58 1 1 848 91 3
DA R AR S Db 2 fn 4 P8 b AT i R, ORAR
fi ACMG #5 B HEA TG R 732 (I 46 e 01 53, S
% W O T IS R AR AR L) 5 S3 A, B 4
o7 3051 N 24 5 DR 2 4 U3 R i 44 1 i 4 R R AT
5 rp T B AN G AR S R I R B S )
AN 72 AR IS AE e g R B
o HEWCICI % DL EE MY 2Ok 28 AR AR A
2 45 v s 17 R B 1) X L Ah T 2H B L R 4 A
B DX K 1 4 R S 5805 43 A G I v 1 R R 5
X TR B e BEAE A ERF A Y B 2 5L
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R R 4 ) R L, S W o AH DG
oK TR HE ISR 1Y) P o e B A AR AT
AR o
5.3 Z5iRME

R4 ACMG 5 1 , 75 %5 Jos B 1] DAL AG 0 4H &5
A v g 8 A B AR AT PP AN IR A2 R
A5 5 95 93 A DG 5 78 TR ) g 3 R = ) vl e
FIAEIEPEAL o ES A1 GS I3 Hh #5 21 iY 52 56 25
BT E R RO R SR B 1 I RE S
I I PEAT R0 A s 8] DT 2 3R 8D 5 A T I PR R B2
TR DG 5 4n SR ARSI 2 5L VA I R B ) 2SR
AR TE A R N TS R AR IR 5 R R R A
AT REAAAE AR OCE , ITHESN 2848 L S5k T s ES il
GS W A i 45, X T AT o] 956 o G 1R g 36 1A AR
St W52 e ¢ B SCR B B9 48 5% (variants of un-
certain significance, VUSs) , 5% 55 2= )i il 72 5¢ T 40
fl 445 VUSs ()RR , I HL Q0 52 2 00 - iz 15 A ) v
M R B, 2 B P 5 50 A DGR TR
W, 5 il 55 9% = AF i Il R I 50 A 3 2 S A e
s

Sy =5 g 5 35 A 2 A I 45 SRR 43 A, I
T 53 B 02 75 T3 A 9% 4 AH DG ) R 2 WY 1 B

W U E WS I RYA T, IR R VUSs /9
LEPSINVAPRRINEZY b /I VR g4 N D) i3 s DV IRIEE
L, S A A 5 i PR DR T8 70 1A 38 DLk A A
ENGEELE e

6 M

XY= =]

PRI 5t % 5 Jo 1 2 9 1149 9 PR 2 — L AR
) TAE,NGS 5e Ik T 1& 48 Sanger il J37 i Jo vk R
B FE Ak a5 o SR, DA 595 g A G 1) 2 R 2 2
B BB K 4, NGS 757 48 1 o 122 )7 41 25040 1Y )
B, 30 THT I 25 7 22 ME RS, A0 956 A0 B K 124 B 1Y
5, BV LR MBI I S % %55%, K
K Tz B R 0 H ARG R R I 72—

Pl
T

&% 3k

[1] Rehm HL, Bale SJ, Bayrak-Toydemir P, et al. Work-
ing Group of the American College of Medical Genetics
and Genomics Laboratory Quality Assurance Com-
mitee. ACMG clinical laboratory standards for next-gen-
eration sequencing [J]. Genet Med, 2013, 15(9):733-
747.
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BEBEAEE T 15/ STR e PR RE) 528 40 B

EREE KRBT RER REFE Fa&E e’

[# E] H#K M5 Sinofiler R4T 15 -5 FPBX F & ¥ 51 (short tandem repeat , STR ) 3 [K] iz fif) 28 4%
MG RS . ik P Sinofiler i 71 S A 224 8 261 ], 6121050 £ 15 4> STR L[ JA2 1y 58 4%
Foff AW AR A SE D SRR, GEit 45 SE I R I S8 AR 3 T R AR IR . &R 7 15 MR E b
KINT5 DRAFFNE, 167 §1(95.43% ) R —H 578, 5 61 (2.86% ) F — A 5745, 2 5] (1.14% ) K = R7AF,
17(0.57% ) R TLA AL . SEXRAE N 1.30x107(95% CL 1.12%107°~1.51x107™) , 44 HE P JiE il 548 R AT
0.45x107~2.56X107, A BEAVF AR o~ 13.33: 1. 8N s & s fe /b o &2 07 1Y 2828 44 LU (N
1.10: 1, 15 A R AR R G 8 5 Z A G2 L igsE e, &8 AR5 154 STR SEH
JAE SR GERHE S5 - % oA Y AN

[RBIR] ELEWIEY; MHREES)FHI(STR); BAE

Mutations of 15 Short Tandem Repeat Loci for forensic application

QIU Pingming', CHEN Ling'*, YU Jiaxin', LU Huijie', NIU Mufei', LIU Chao"*

(1. Department of Forensic Medicine, Southern Medical University, Guangzhou, Guangdong, China, 510515;
2. Guangzhou Forensic Science Institute, Guangzhou, Guangdong, China, 510030)

[ABSTRACT] Objective To analyze the characteristics of 15 STR loci mutations and their roles in
paternity tests. Methods 8 261 confirmed parentage cases detected by Sinofiler System were analyzed. The
mutation events in 15 STR loci of Sinofiler System were screened, and the sources of mutant alleles were
analyzed. Finally, the mutation rates of STR loci were calculated and the features of these mutations were
examined. Results 175 mutation events were observed in 15 STR loci. Among them, 167 (95.43%) were
one-step, 5 (2.86%) were two-step, one (1.14%) was three-step and one (0.57%) was five-step. The overall
mutation rate was 1.30x107°(95% CI 1.12x107*~1.51x10™"), and the locus-specific mutation rates ranged from
0.45%107°~2.56x107*. The ratio of paternal versus maternal mutation was 13.33:1. The ratio of repeat gains
versus repeat losses was 1.10:1. No statistical correlation between mutation rate and heterozygosity at 15 STR
loci was detected. Conclusion Mutations in the 15 STR loci can play a valuable role in paternity tests.

[KEY WORDS] Forensic biological evidence; Short tandem repeat (STR); Mutation

5§31 7E & ¥ 1) (short tandem repeat, STR ) H
A B2 AE BT T AR AR A
7 o Sinofiler A I 1257 &5 B X5 v DU AR 89 47
BB E PRV LT vz B ) Tdentifiler 128570 &5 R )
THO1 , TPOX & [A Ji£ £ #: ° D12S391 ,D6S1043 F

KRB ) F8EFHFEARTRLIEE(A2015043)

PRI A, %o F T 0T N 1 2 A o LA A o 11 il
FHME™ . DI12S391 Fil D6S1043 L THO1 . TPOX
HAEWmEmPAZEED . R, mE2SEES5mEl
RIFAF o T STR IR JHE ) 578 RN AR K 5 A
I F 5% F %5 S O o B2 AT 4 R

VeZtt .y ERRFAMEFREESZ,) &K, M 510515

2. )M A FRFE KRBT, T &R, M 510030
*iBAAEH TR F, E-mail : lingpzy@163.com
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fli o ARAFH T STR JE R i 1) 28 A R TR BLIL T
REEAR DY BB o A SCHl 3 R AEAS 53 #r,
Sinofiler &4t 15 4~ STR K J8 () 5 A8 HE 17 R Ge bt
78, BT .

1 Mefa*®

1.1 FEARME

MNEE T BB R 2 m] ik S i H R R R ik
£ Sinofiler 277 & 4% I I 15 & RAU B T 508
8 261 ], Horp = BEAK 700 4], 2T B {K 6 726
i, BEF WK 826 B . AE A AL G IR I FE
(17.4%) MERBE(74.1%) i TR E L (5.8%) F
7K(1.9%) KEHE(0.6%) AHL(0.3%) .
1.2 U5

9700 ¥4 (ABI, 32 [ ) ; 3130xL & K 43 B Y
(ABI, 3 [ ) ; AmpFLSTR®Sinofiler™ i 7] & (ABI,
F 1) ; STReyper-10G i35 & (BRI A& A= YRl 47
F PR/ ) ; AmpFLSTR® Yfiler™ % 7] £ (ABI, 3%
[E ) ; Investigator Argus X-12 i & (QIAGEN, 7
&),
1.3 DNA #2205 STR £

K HH chelex-100 ¥ £ Bt DNA, § 3 /K 5 Fi1 4
P65 s N 4 3k R & Ul B S AT, 8 e A
3130x1 FE K 43 Hr { HL 9k , GeneMapper ID v3.2 X {4:
HEAT R 3 A
1.4 GARFEDHE AR VR A58 AR A BB o

JH Sinofiler {4 Z2 AT , 5 335 iz ast 4% FR A ik
JAE A < 3, S MRS 8 BRI P T HRCEAS
# (paternity index, P1) 34 Jil &l STRtyper-10G &
4t , J-4 0 X-STR 5 Y-STR ¥l . %5 PI>10 000,
H X-STR 5 Y-STR A ifi )2 it A& LA, WA & 26 T
K FR s S st AL A 114 S5 R e 400y 2 2 A0 B PR A

Z: BESCHR™ 0 a5 748 S R R DR - B 4% 1
T ) AR A v 5k R 5 ke AR 9 AR I A T B BE T A A
5 DRIAH P, A 22 20 B30 /I A A5 o7 66 DR 2 28 8 1Y
SRR 5 R 25 120 B TRD DA Sy e TN B
G A K hy B A PR () 3 N s D 5 I B AR A
T s sk A W) A0 B0 AT RE A RN A .
AL K B 275 SRS
1.5 Gitsrthr

H confint.xIs #X 4 (http : //statpages.org/confint.
html) 8 528 K D) % 95%CI{H . SPSS 13.0 4k
HEAT Spearman FHFVEHT .

2 #R

1 8 261 il 26 T R R LM h , M5 8 970
TRy 20, 2 90 175 A28 A8 F A, 15 4~ STR
LR AR 28 A8 FE LR 1, Horh D12S391 K [ A (17 58
AR VWA 2, D2S1338 1 D19S433 [ 5718
Bk 175 NRAH L RRENA 160 4~
(91.43%) , B ZRBEEMH 121(6.86% ) , 43 34>
(1.71% ) ANHeff 2848k . SRR B R
AR LR 133311,

F1 15 STREFEEHRERFEMRER

Table 1 Mutation resource and mutation rate of 15 STR loci

- 275 RALA U FRAEH 95%CI
W 2 A (107 (107

D12S391 23 21 1 1 256 1.63~3.84

VWA 21 19 2 0 234 1.45~3.58

FGA 20 19 1 0 222 1.36~3.44
DI8S51 19 17 2 0 211  1.28~3.31
D8S1179 13 12 1 0 144 0.77~2.48
D21S11 12 10 2 0 1.33  0.69~2.34
D3S1358 10 10 0 0 111 0.53~2.05
D78820 10 10 0 0 111 0.53~2.05
DI3S317 10 9 0 1 111 0.53~2.05
D16S539 9 8 0 1 1.00  0.46~1.90
D6S1043 8 7 1 0 0.89  0.39~1.76
D58818 7 6 1 0 0.78  0.31~1.61
CSFIPO 5 4 1 0 0.56  0.18~1.30
D2S1338 4 4 0 0 045  0.12~1.14
D19S433 4 4 0 0 045  0.12~1.14

At 175 160 12 3 1.30  1.12~1.51

2.2 FARSA GAREC R AL Iy )

WG HTEE R 1 175 B 5EAE K Z b, 24
FEH R AR . Horp— 25878 167 1](95.43%) ,
R 5 5(2.86% ) , =548 2 1] (1.14% ) Fl A5
A H1(0.57%) o

65 1] & B A 5 AL 7 5 1 B4, 59 5] 2 Bk
HEF WD, 55 A 51 BIAS fe i 15 0 a5
Ao RTINS T 50 1 H B
1.10:1,
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2.3 FALHEMIEHEKENRR

AL A 28 A% v B O T O G A 124 4], I
SR TN (S VA S P NS [ @ o I R N
(11.3%) .31 1511 (25% ) , 1fij v 45 57 F5& PR 5 A8 1) 50 R
79 1 (63.7% ) , W3 2, & LN E 751

Ba A D B9 e8] A 1.08: 15 M RN A
750/ 5 E A T ) HE 0 LA R 3.67 1 15K AE
A 5L P i 52 A B S i A2 40 e b 1Y L 4]
N 2.88:1,

®2 TEKESMERLZEEEFIIGMZ0RD8RE

Table 2  Allele sizes versus number of repeat gain/loss

e SIS A LA A B
FNEE AEMENEE KN W A SAERVEE B s A SRR s s At
CSFIPO 7~9 0 0 0 10~13 3 2 5 14~16 0 0 0
D12S391 8~17.3 0 0 0 18~22 4 4 8 23~28 4 2 6
D13S317 5~8 0 0 0 9~12 3 2 5 13~15 0 2 2
D16S539 6~9 0 0 0 10~13 4 1 5 14~19 0 0 0
D18S51 8~15 8 1 9 16~21 32 5 22~28 12 3
D19S433 9~12.2 0 1 1 13~16 11 2 16.2~20.3 0 1 1
D21S11 26~30 30 3 30.2~33.1 0 2 2 33.2~40.3 2 0 2
D2S1338 14~18 0 0 0 19~23 1 0 1 24~28 11 2
D3S1358 10.3~13 0 0 0 14~17 3 2 5 18~20 0 1 1
D5S818 7~9 0 0 0 10~12 30 13~15 0 1 1
D6S1043 7.1~13 0 1 1 14~19.3 3 4 7 20~23.3 0 0 0
D78820 6~9.1 0 0 0 9.2~11 2 1 3 11.3~15 2 0 2
D8S1179 8~11 0 0 0 12~15 5 2 7 16~19 11 2
FGA 13~20.2 0 0 0 21~25.2 3 3 6 26~34.2 1 4 5
YWA 12~15 0 0 0 16~19 3 12 15 20~22 1 3 4
it 11 3 14 41 38 719 13 18 31

2.4 FEHEHRABRNLR

154~ STR FE R AR 1) 24 5 i 5 58 AR SR 1O L3¢
3, RN R e G, RAAR M, H
DRIFEAEZF . 1 D6S1043 K& R 26 30 5% 25 1)
Ze G H AR AL A 0.000 89, Spearman’ s test
7R 154~ STR Jk A (1) 58 A8 46 5 45 i 22 [k
A AE M
3 iTig

ABFFEARIS 15 4 STR K H 5 (1) 58 745 3= A
T 0.45%107°~2.56x10*, H:ff D12S391 K A J3 fit) 58
s, U vWA FGA Hl D18S51, D2S1338
H1 D19S433 FE P JAE (1) 5 A8 e R . X 7] fig 5 FE A
JiE N E A P AN I ZE R A 0T SRS E RO FE

FE FH T 2R B R W a8 AL A i 1 58 A8 R AR T
0.002"* , A 5E BT BE LI 22 4] T Bk T D12S391
VWA FGA . D18S51 F [A Ji 28 45 % K F 0.002 41,
PIFF A e LA, PRI R FH X 26 STR JE A 88 47 %
AU B oy T T A

A TV B T 7 U I 4 32 1 2 AR L
il #F DNA & il v, 7 2F 4 52 ) 2 AR 5
() STR J37 51| X3 ), i T/ 51 2 s R 11, PR AR 2%
Sy R HE BB AR T , T W — A s T 51 Y 3
ARGERE . IR AREL S 6 25, st 2 PR AR S L
BOMREE I B4 i I o BIVREAS 28 A8 RS2 1
B> — BN ERE B, SR, X T STR %
AR AT 2 Pl AN ] A X A5 - — o ] R S AR AR S
R A JE R G 28748, TEie 2 JE K sl 4 2 /DA
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R3 REESRTENXA
Table 3 The relation of heterozygosity and mutation
rate for 15 STR loci

D12S391 0.845 8 0.002 56
D6S1043 0.880 0 0.000 89
CSF1PO 0.739 2 0.000 56
D2S1338 0.865 2 0.000 45
D3S1358 0.720 4 0.001 11
D5S818 0.776 6 0.000 78
D7S820 0.768 9 0.001 11
D8S1179 0.846 6 0.001 44
D13S317 0.787 0 0.001 11
D16S539 0.789 8 0.001 00
D18S51 0.863 9 0.002 11
D19S433 0.826 2 0.000 45
D21S11 0.817 1 0.001 33

FGA 0.854 4 0.002 22

vWA 0.797 3 0.002 34

Spearman’s test P=0.605

RN E L5, 7 — R R AR,
B AR J2: 280k 22 20 A B 58 B, B — 20 HUJR 3G i sk
Wb —AHE AN, DA — AR P
B2, AL e | SR e 280
TN o ARBFSEAT G B A R AR R, W B — 20
RAR167 B, 5 BB 95.43% ., AN, BHFFTSE RIR
BTN W= R v ) || BBl B oK B 0 O T B
FEWIAE STR Fk R 5848 v 81 52 5 41 g 35 I fn & 52 )7
SR S AT 22 S 1, Y8 A0 L s b SRR UL X S
PRISD PG S S AT & o ARSI LS E]
FEWR =48 2 ] T AR 6], HAHERR 5]
R W s I X D S SRS (R INTEN
A5, HRITA SCERRGE o = s A e A R
Agtenl SRR R, 20 R AR R HLRARAL, H
Wr 2 0 AR H

AHIFFE 7 ok AL R FIRE F R IR 1Y 58742 L A7)
H1333: 1, AU B ER . KBS T4k
At BRI M T 20 1 B . B RS B
20 3 S RS e 2 0 SRR T L P T 1 48
WATRENKBE LS 2 NIRRT
PIMER TR, 5 HABME AR LL, X 205 55 R

10 000 4> =R 3 7 %2 , KK PowerPlex™ 16 7
45 15 1~ STR HE A JAE 1 A BRI 28 A8 LU AE ol 3.57:
1. Qian "'/ & B 154~ STR F [K A& () A AF Y8 28 A
Fe ik 5.2 1, SR 06k 450 o0 24 BB 2 e il
2.6: 1, AT HGE AL F AEE ZOR IR Y 58 748 ]
101, (H A H8 B AR | BF U5 A8 25 40 56 R A% 338 1K
. DIRHRSAMRBIEAERKRES ., 7E
A0 B 4 1 25 T T 6 5 S [RIAF 9T B AR 4 4 B
ARECEA K ARBFTEFEANRE 22 LA RN
T, TR R AR R F L AR YR S
57 3 PR A% 3o R B A HE AL A 4.84: 1, PR R Bl AL
R 5735 LA Dt 55

GEAR 55 AR HE PR A B G R I ST 45 A R 5%
AR R E R A AR AR R, U YA 1 i AR
=R IN ORI €S N e Y Ve S =R
Z WS L ) KA I 9 AR Z 9 T O e R
IR VA A ] U SR v P B M N e Y
] 4 o A A 5 R (CFRE B R B 1R S5 BE 1)
Kt AR MR R B A, 14 0 R oA 11 ) e ok AL
PO B B8 B A A DR ) 5 A 0 [ F A
Ko X FEW] STR S50 3 R () R AR 778 A 4, B
1E A5 57 JE PR ) TG BR AR R s JE BR A /Iy, DTG 32 4 55
P EEH R A AR, X 5 Lu T B IF 5 4
—F

2 W SCHR ™ ARAG A BF 78 A BE 15 4~ STR & [H
JAE 1) % A B A AR 2% 5 B8 R 28 A8 SR 2 [] 1Y)
FHOCHE 5 R G SR AR R Z M L4 it
AR, 3% 5 Leopoldino ™ i WF 5T 45 H— 2,
BT AR AR G54 A A ER i R 47> STR A Jg
(LSRR IE AP 2 57, RV B T RADRZA
FIE o PHIL, #6473 F 5 i, 7 7 B B B4 1 A7
P, R e B A L 8 A R AR Y S R AR R AT
YR

STR 28 A% J& 1k P& W) IE %6 7E v 4 % 18 21 10 1%
W i Ho&— AR ] ZA 0 K R BRI
XU, , U LA R L T (1) ) 2205, a0 T
fEF WL RPN SETZREGAEFE LR
(I35 9h WhERRE) 57 B ARG LR I
I A ] B8 (W) AL SR s B R AR S 5 5 o (2) A5 HR
H R AR | A B A Ty BBk R A (3) AR
A5 10 48 i P e £5 4K STR . SNP 1 (5, ) INDEL . £k
Fi A DNA S5 HoAh 35 AL AR ic , 20 B2 n] g AR )
JP AR A Bh S5
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HHEI Oy (Cya )" b BT i )AL D iSRS AR A
il

Fakm AW BREAE  ATRIL*

(& ZE] Br X 42 6] E R Oy (ydB)" i i B3 i A 1E AT 3 RS W 4 B I R AR AE .
FiE A BE W SNE MARAR AT 28 (B AN F K ARG P 21 4l i /R FH (mean corpuscular volume,
MCV) , V-1l 2145 19 25 5+ (mean corpuscular hemoglobin, MCH) Z5£1 41 il 2819 /37 , Wi F Gap-PCR .PCR
-RDB W5 kA T B AT M BE ARG . R 40 Bl E R R Sy (SR A4 A, LA AR M IE % 5%
JE TR, AT 15387 7 HBF R 10.6% ~ 20.6% ;2 6 i E L Sy (*ydR) A IF B # LAY B Hu i 43 1ML,
R AP EERFML, HOF 24 80.8% ~93.1%.,  #5iE P EARET v E AL Oy (o) 2 HL AU ULAY Bk Al
B b PR A MY, I A Il AR RS, G I At b I 2 it B ] e T ) I 2 e

(X8R RS 3B HirPyE#T I ; S LT

Genetic research and clinical analysis of deletional Chinese “y * (*yop)’ -

thalassemia
WANG Jicheng, QIN Danqing, LUO Mingyong, HE Tianwen™
(Medical Genetics Center of Guangdong Women and Children Hospital, Guangzhou, Guangdong, China, 511442 )

[ABSTRACT] Objective To investigate the genotype and clinical features of deletional
Chinese °y*(*ydB)°- thalassemia. Methods Blood cell count and hemoglobin electrophoresis analysis were
performed on the blood samples of all 42 subjects. Gap-PCR and PCR-reverse dot hybridization analysis were
used to detect globin gene mutations. Results Among all the subjects, 40 cases were identified to be
heterozygote of deletional Chinese “y " (*ydB)’- thalassemia. Hemoglobin analysis showed normal or mild
anaemia. And the value of HbF was about 10.6% ~20.6% . The other 2 cases were of Chinese “y*(*y3B)’
accompanied by other (3-thalassemia. The value of HbF was around 80.8% ~ 93.1%. And showed symptoms of
severe anemia. Conclusion Chinese “y*(*y3@)"- thalassemia is a common type of deletional 3 -thalassemia
in Chinese people. The heterozygotes have mild clinical symptoms, when co-inherited with other thalassemia, it
will change the hematological manifestations.

[KEY WORDS] B-thalassemia; dB-thalassemia; Gene diagnosis

Mo TN AR AR, SOPRIE PR, e SRR T E. OB MLA R R K S M B BRI
Hf‘ﬁﬁmmﬁﬁu% PEMW AP0, B2 adtrh AYSRRAIMAT . XAl R BUR LI v ZREH
MM (FRIFR o MO 22 ) A1 B My rP i 200 (Fg PR @ M i PR 7 g N 30 T O 80 R 45 2 6 ik, DA T 5 3L
FO2FNEEL, BT M BHRETINMA  HFMRE I, Hilait i e kAL AR
FARGE, DROE R T B RE AN R B SRR R A . R E AR P ER =

KEARB . FAAHEG R B (2014A020212246)
VB A5 . R BRI E SRR, R, S0 511442
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g AR M Y ) 3B AR 9k i, X S 2 AR
J2 Oy (MyR) b AT, H b v N g UL 2 v
I Syt (MySB) " M AT P, X Fh M Y B S Mann
ONTE Ll 70 AEARHRGE o AR 42 i E
Y Oyt (MR )" LT R UEA T HE RIS W 4 A Ll
RAFAE, 40T .

1 M&REFE

1.1 W%

2012 4F % 2015 4R IR BE 12 , I £1 8 H Uk
i 7 HbF 3 55 (>5% ) H. 28 3 R U A 12 0 v
Tl Syt (MR ) HBFT Y 42 Bl B . T B
UAREEE R AR N 18~38 X, EBIAERR K 27.6
o WCH AR JE i R I 2T 8 R K A
Mr, B B A & 1 3 R 20 DNA H F 2R 8 A 3
iRl
1.2 i
1.2.1 LA SHORI 218 1 o A

FEHLEDTA Pt # ik i 2 mL , FHERIN G B A
WY LT B A B2 w1 BC-2000 I3 43 Hr
%9 (CRF S B 3 7 20 400 2 B4 . i R

BT R ki 2 mL, 2% [ SEBIA 723 A Y se-

bia capillary2 & 4145 FL UK 70 A 5 G2 2047 I 2146 1
G317
1.2.2 AT IF W

fdi | QIAmp DNA Blood Mini Kit i 7 £ #2 Ht
A JE i FE K 2 DNA o W FH W BB A P18 AR A FRZA )
F14) 1t % 56 R A 3R 6 A7 5 RS, A3 3 i f

WL B Je R o #9X (--SEA/,-a4.2 . -a3.7) .3 Fh
B UL SRR o AT (CS VWS .QS) L S 17 #
WL B BT, R AR A e RO & U I A
1T R 2P R A BiaE )2 1V (gap polymerase chain
reaction, Gap-PCR ) 1Y J7 2 4 I v [ B ™ ("B )°
7%, Gap-PCR 51 LA M AW H AR (1) £
PR A . PCR Y73 S WA R 02 3 455 ) W E
Gap-PCR, 3 251 91 14 7 51 43 90 o < 3L 6] e 519
5'-CCAGCCTCATGGTAGCAGAATC-3', it 2
514 5'-TGGTATCTGCAGCAGTTGCC-3, IEH#
N IR R 35519 5" -GTGATTGTTGAGTTGCAG-
GATCG-3' . H[E &I Sy (*ydB ) M % Bl P 1 =
Y B 210 bp, 1E H Y X RE S 8E K R
298 bp, PCR ¥ 34 5 i 45 14 A 95C il A5 % 5 min,
94CAE M 45 5,60°CiE k 30 s, 72CHEH 30 5,35 4~
TEIN, fJ5 72CIEHR 7 min , B 0S BHEE Il Tk 28 58
PCR ¥ 4724

2 #R

2.1 ILRF NI 2T 8 H ik

40 11 [ Y Oy (AyBB) A T AR Y L
TR bR FE B 22 B0, I 2T 26 11 1E 548 B R AR
MCV 1l MCH A A [a] B2 B 19 F [, £ 75 /)N 41 L AIG
EEVET ML ARRAE . 10T F 1 HL K 2T IR HbA,
9 2.3%~3.1% , HbF 4 10.6% ~ 20.6% ; 2 1} [
B oy (MOB) B A HEH UL B M i ST M, R
A v BE AR, HOF K iR 3 1= 2] 80.8% ~ 93.1%
(F£1),

®1 dERSHE MNIZEARKRERRNER

Table 1 Results of hemotological parameters and gene diagnosis

ErdSpit %k MCV (fL) MCH (pg) Hb(g/L) HbA, (%) HbF(%)

Sy (*ydB)"/BY 40 66.2~78.7 22.6~26.4 102~154 2.3~3.1 11.5~20.6
Sy (*ydR) B 1 70 24.5 9 2.7 80.8
Sy (*ydR) /B 1 70.2 25.4 49 5.9 93.1

2.2 FLRKLIm S

JOf FH 3 T 1) B0 A 2% 58 T 1k 1) B - Hib B PR A
I 300 A 3 2 451 € A%, 4303 Ry -28 R CD17 46
49875 ,PCR-RDB £5 - WL 1., ] Gap-PCR 323t
Feril , 42 451 >y o RS Oyt (AyoB ) Bk AU AT . PCR
T B W VR 5 v Tk L L IR 2, HEHp 298 bp S TE H X R

BB =4, 211 bp Ry B4
3 iTie

Fp R Oyt (AyB ) O ML BT Y Bk 2R Y BB 2 100 kb,
FLFET 4> Ay BREE I 3L IR L 3R 0 & FI B BR 8 1 3
DL K B BREE PR R R O i B PR T RE
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A: CDI7%7%; B: 28 R/

' ™ T— D 1 - '
aan - . : ! 1 o | |
[ Lodo BB Sp FOWLC SR B i P el i R
| 1 \ 1 | |
' | ' 1 | 1
e -:i".“----Ji"‘.----L";’!‘ .......... V| RN || Ry i A
1 | i | |
am ! ! o ! som e ' cama ' s
el 1 . e 1 ] g VS A
1 ] ) . )
' ’ ' ' I |
414 1a8aN .:.:u ;_n-m ’nm 1N 1 197
""" T L ] S i A s o s e g A .4 e S i e
] ' ] ' ]
Lll-llu Tt 1B ) ;-"-u 4'“ 1831 [ SR
"""" T e e e e e e e e e e e e e e i |
\ ) ' ' ' '
a“am l~l§ 1™ B 11 1AM L 1IVES B

1 FREZ Yy ('y8p) i #X PCR-RDB 45 R
Figure 1 The PCR-RDB results of Chinese “y*(*y8(3)"

1000 bp

500 bp
298 bp ‘3‘% z}‘;
211 bp 200 bp

1 HE R Oy (SR ) FR A 5 2 P EIAY Oy (MydR) X HE s 3 IE H X
M5 ; M:1 000 bp DNA Marker
B2 FEZR Y (*y5p) H##] Gap-PCR IR RE 1 EE AL FE ik B
Figure 2 The Gap-PCR agarose gel electrophoresis results
of Chinese “y*(*y33)°

DNA JPH ™ 33 Ff e 2 Bf Oy BRER 1 3L P 14 5
Fik, I AF HOF 78 15 L 1 42 J5 19 15 82 1% T =
(5%~20% ) Fl 7> 240 ARG €8, 22 1 3% 1 j oy v 51 7Y
Sy T (MyOR) " HRIEME B I KB . HbF 2 fif LI
FIRMIMLEA . 46N HJE, HbA (a2B2) i
R 4140 S E Y I 41 2 (1, HbF i UK T
1% . {H HbF 7€ s B3 & Pk 1) 258 7T DLl o
JUREE RIS B R BE Lb 1 % A e R DT e A QA 1k
FIVEF] . MASHIESE 40 B2 g b R 8 Oyt (Ay8B)°

Fe A 0 R 1) A 4 S ORI I 2T B 1 L UK 2 R AT
ML 2GR ML A B {E S 102~154 g/L, 3R
MEFR M s JE AT M. {3 MCV<80 fL Al MCH<
27 pe VIR R TR T RE . Z4 A T A 1Y HbA, 2
1E % BB ICT B, T HbE {84 10.6% ~ 20.6% , 4%
A LA o AHY B I oA LAY B b 27 2
PR 5 AR st , & B0 A B Gk A o B Bl FE R 9T 1M (Hb i
FREAK) , HbF 1 F+-h 80.8% ~ 93.1% , iX 5 3k
HRIE B AR BT LA AT I 2 A A B, 2541
4 B4R b A s A /0N A0 LI €2 28 P SX ML, 1T HBF A7
AE L R B ) T R, LA A A 3 AR LY 17
Fh g HIPT, 5 % BB R B AT T RE . 4R
e 5 E CH L) SEA-HPFH AHY 51, 5 &
WA 5 K F ) HbF RIAR /DA /N I 2 P9
IMRE R AR

BARFE AR, B T EE RN B BRE M3
PR 11 05 28 A8 T 80, (H AR AR ZE A6 i T A B o AE
[ e 7 N BEST A 10% 1 13% F) 1] 50 s 27 (14 5%
PRI ) B Ay Fh [ Y Syt (M3 ) M %% A SEA-HPFH, iX
PN IX 2 Ff e 2 7 2 A 2 R [ e O A HE EL AR
UL A H a5 A R
PCR-RDB [ J7 6K I B M %% 5 o UL A 17 Fij i 28
A5 JF AR FURS AL A T A Syt (My8R ) TEN Y Th
BN OB UL i 2R B B 2% . B BT Ay Il IR A
R, 24 B DR ARG A4 23 0l 2 o b
(18 235 SR AN AH AR IR, T 25 1 SHL Al oA 7 A6 00 5 FR1 P )
HZE R AT AE . 18] 1A FII B 2452 i 4% rh 4 -28 il
CDI17 v ;5 34 T 1E 5 X B S 7m  b 2 AN A rd 4
BRAE, BRINTX 51 2 7 A5 B SE A 4l A 2878 [ 1L
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W R RN A, A2 45 HOF 76 N i 80E b ] 2
A—B, XEMEFRAGZEEIF o WA WA
AR AH S, 5T UL oo b0 % 1 e A1 G 000t o0
AT

TEFR IR 7 iX 28 B # A2 (e A X, TR e LA
MURIIALZT 3 F R KA T BB A0 A, SEARI 1) Pt 7
AL DA , S ANBEZ AL A Y Oy (MydB )
TE BB B AL I BE . IX BB R TR 77
R BERY BRI, W SR AL 5 A LB I A, ]
PSR ] Gap-PCR B 75 IE AR BEATRIN 0 A3 Bk
BB MBS S W B M P T mA H A S A
FIRE R ECPE E B MBI A R AT BE , B LR
(2 AT JE DA D A= B2 Wt IR AL 2, B,
UL B HFE A IE RIS WA I, X T A5 i R A
RZ I ] DL ARG ARG . JE S AT G L
MR, B EA 45 SRR E

S 30k
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.« B

— i) 2L e B S 3B g g B N 4y BT i

REE* X#Er FrAi FWE AR HE £2wE

(# ZE] BR @IrRiERmiERT 5 -dE4 %X (5" -non coding region, 5'-NCR)PCR ¥ 34 J ¥
FEAE NCBI U & L HEA TR A5 B AT B 3, S 30 12 1016 11 R T B 2 W B (AR BURR v 1 B M T
BTN T, FiE W 165 Bl AASI BEPE bR A, S LR RNA 9784 A7 A B .C
D 0 5" s A 4 i X T A 30 9 25400 25 B [H 43 B, PCR 7 ) I ¥ I 7E Genbank 13/ 17 BLAST 43 #f7 .
SR NI IGIRIEE AR A T T 5 -NCR FFRER 3 165 LS 18 6 1 FH bR AS h 45 72 12
Tl 8 G FE 2, AT 77 9 A\ 17 38 %% B (enterovirus type 71, EV-71) , 37 {4i] \#T] 5% 45 9% 7 (coxsackievirus,
CV)CV-A16,31 ffil CV-A4,20 FIILE RG], #5i8  5'-NCR PCR Il J7 /2 & i 18 55 2 ik PR 43 20 0 e ol
AR AT R R A i

[REIA] FRAW; WiEWRT; 75T RATHY; 20150

A rapid genotyping assay for primary total enterovirus screening
OU Zhiying*, WU Shaoqing, YIN Yingxian, LI Lixia, ZHOU Rong, XU Yi, GONG Sitang
(Guangzhou Women and Children’s Medical Center, Guangzhou, Guangdong, China, 510623)

[ABSTRACT] Objective To establish and verify an anaytical method for total enterovirus
genotyping. Through 5’ -non coding regions PCR amplification, sequencing and Blast in NCBI databases, this
method aims to provide a sensitive, efficient and early rapid genotyping detection for hand, foot and mouth
disease. Methods Throat swab samples from 165 cases of HFMD are collected for RNA extraction. Direct
total enterovirus genotyping was carried out by amplifying the 5’-non coding region of human enterovirus species
group A, B, C and D. PCR products were sequenced and blasted in Genbank. Results The 5'-non coding
region was successfully amplified for total enterovirus genotyping. 12 types of enterovirus were successfully
identified from 165 positive clinical cases. There are 77 cases of EV-71, 37 cases of CV-Al6, 31 cases of CV-
A4, 20 cases of other types. Conclusion The 5 -non coding region PCR-sequencing is a sensitive, simple,
early, and rapid method for HFMD pathogen genotyping and surveillance.

[KEY WORDS] Hand, foot and mouth disease (HFMD); Enterovirus; Molecular epidemiology;
Genotyping

TR AR WAL E SR, £ DRUER . B R KA R AR

3 h % 18 955 7% (enterovirus, EV ) & ge 5] e | i3 %
JUAEAE R L DXCAR & UL, B8 7 SR PU L 51
B b E KR A AT R EUN T B LE
TS, RZHURFHRERESRE, h—id M A BRI

PRI 38.5C, JFAEAT T 2 D ERR AL K |
FaIE Btz A ML B A Sl F R e w5 S il
I R A O 8 s 5 2 9 92 P A e 2%
TP O LR LB IET

AAMEB . R4 B ARAF LA (S2012010009538, 2016A030313501) ;7 I T 424 L& & 57 o1 4 & 35 A 4 (2008031)

VeZtn, M T laILEER PO, &, M 510623
*BIRAEF  BE £, E-mail : ou_zhiying@qq.com
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JV 38 9 B AE 4 2 B T/ A% R A% R (RNA)
R, AN B B 2 /0 72 S I B 4L, Fh
A NHEBEIK TR IR AT %415 B (coxsacki-
evirus, CV)A 41 B 41 3% 7] % 7 (Echo ) FUHT & i
. AMEEAEEE A A 1~22 K fi1 24 5 B
HA 1~6 B H R 7 BN R A 68~72 1T K&
BT R I 2 AT 54T 5 7 R 78 i 18 v SR
SIS, A BE AT 1 Al BUF EV-71 J& & i I
HH,

AR TR R AR A LTS, 28 m 1
R MERAT, fEFILEM@FEL R, R LEFREO
o L O S R AL B RR T 25, U RE X AT
THERIT R BT 1R R A RE . WL RIGTT
SEIZR AT B OCHE . HETF R 1 S S A I Y
TR B R IR LTE L0 R A TR
W, 5612 B S AR HEATI SR SR B 70 B 35 5% . o
BB IR M5 2 S IR FE R K R 4 TR —
T EV-71 FI/E% CV-Ale FEATHE I, A F) T
PIZWE  EIRTRYT , SR AT & fAf B =R 2
T P T 7 T R A R U N 43 B . AR B
ST 0 H A 8 ST T B0 UE B B R 5 5 - A X
(5'-non coding region, 5’-NCR)PCR 4" 4l |5 3 7
NCBI 48 2 AT A= WA B b X e B i 7 i,
FE 1 4 R DR 9 502 W B R SRR | R Ak
W T 4 3 43 B A I 7 v

1 HESHE

1.1 I RARAS S RNA $2HL

20084F 5 H &2 7 Afe) IMiiid g JLE EY7
LW 165 Il PRSI FH P 1 - 2 TR T2 R
A AR . B 200 L MRS 712 H W, F RNA
$ B ) & QIAamp Viral RNA Mini kit (Qiagen,
) FEEUE RNA , )5 1 % 7E JC T L JC RNA B (1)
DEPC /K.,
1.2 ¥t

3 A E B X o, 75 NCBI A8 P v 4
T MR AL IR T8, A AR SFIX, B 5'-NCR
Wit T —XHa 35149« L5149 PEF: 5 -AYCYTT-
GTRCGCCTGTTTT-3', T ii#5| %) PER: 5 -CCCA
AAGTGTCGGTTCCGC-3' (1), MiEAfu$E CV-
Al~A24 71 B1~B6 %!, EV-71 [#) Taiwan . Shenzhen .
Korea , Singapore %4 7 ££ , & Al i 7 2~7.9 . 11~17 ,
19~22 . 24~26 1 29~33 %

1.3 RT-PCR

50 wL —#1% RT-PCR ¥ 881K 240 &5 1x— 4
75 RNA PCRZemi b NS e 735310 0.3 wM |
1.5 mM MgCl,.200 uM dNTP .40 U Rnase #l1l 5] |
5 U AMV 5% 54 fiff XL, 5 U AMV Taq DNA R &
fiF .8 WL RNABAT o 300 5t 25 - 94 TRk 2
min, 50C 30 min; PCR ¥ #4 £ 94C 2 ¥ 30 s,
53CIR 4 30 s, T2THEA 45 55 3L 35 N EIF 5 I )
72°CHEH 7 min, PCR ¥ 1 2% BrlE W BRI FEL UK
0.5 mg/mL EB 4{f,,
1.4 PCR =2l Ab A 5 434t

PCR 7 W) 58 73 25 Ja FH %1 s 264k 15057 & QIA-
quick Gel Extraction kit (Qiagen, 3¢ [ ) 4lifk . ¥
15 & & ABI PRISM Big Dye Terminator Cycle Se-
quencing Ready Kit (Applied Biosystems Inc., 3¢
), M 71X K Genetic Analyzer 377 (Applied Bio-
systems Inc., 3E[H ) .
1.5 J¥FlfiEi%

AN R AR AR 5'-NCR PCR- )3 Jr 45 7 371 46
5 NCBI GenBank (http://blast.ncbi.nlm.nih.gov/
Blast.cgi) 1A% £ U\ 7 18 995 35 100385 284 )5 91 7 4G L
XF, AR A A ) B AT 0 AR — PEAR 045 A AR A
i 1M 3% A . B 5 Hh 501 bp B9 5'-NCR 7511 — 5
PERF I3 KT 91 0 WA ] — B 3 2 1LV B
1.6 FHUSPERIRE S

EV-71 5 8¢ bR 1 Ak 4l A 15 3% F TR0 0 A J7 32
8 SR i T B o I A B R 1X10°, 1X10° 1%
10", 1x10°, 1x10*, 1x10" fil 1x10°#% U1 /pL, RNA
Sy SR IBOF By . W H EV-71 A
CV-A16 [ FHPERRAS 7 18 9 B bR AS U 2% A LI
B W IE S M R BRI 1A D5 Y
Rt
1.7 Geit et

Kol G T SPSS 19.0 it 43 M ik )
P<0.05 BN A 35 25 5%

2 FR

2.1 —J L RNA PCR

I IF 5 Dby 3 TG IRAR A, B R R
AR L Y1 BeR B R 501 bp, £ A FRATHY
wit (Kl2),
2.2 T He B I TE A o A1

ASHIF ST 165 15 i 18 55 2 S G BH %, o 77 3]
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Forward primer

-
BCHZ CGGURAOCCTTATGCERCTCTTT Gt
BCH2 GGTACCTTTGTGCGOCTCTTTTATA - At
BCHY GGTRACCTTTGTGCGOCTETTT ¢
BCHE GGTACCCTTGTACGOCTCTTT Ct
BCHS CGGIACCTITGTGCGOCTCTTTTAT -0
BCHT CGGIACCTITATGCEOCTETTT ¢
BCHS GGTACCCTTGTGCGOCTCTTTTA TOCA
BCH11 GGTACCT TAGTGCGOCTCTTT (
BCH12 CCGGTACCTITATGCGOCTETTT (
BCH12 GGTROCCTTGTGCGOCTCTTTTATOCA
BCH14 GGTACCTTTGTGCGOCTCTTITAT-CTY
BCH1S CGGIACCCTTATGCEOCTETTT (
BCH15 CGGIACCTITGTGCGOCTCTTTTAC -ATY
BCH17 GGIACCTITGTGCGOCTCTTT T
BCH19 lgcc OCCTTETGCGOCTCTTTTRTTTE!
BCH20 GGTACCTTTETGCGOCTCTTTTATGTC!
BCHZ21 GCOGTACCTTTGTGCGOCTCTTTTHTTTAL
BCHZ4 GGTACCTTTGTGCGOCTCTTTTATTAC
BCHZ5 CGGIACCTITATGTGOCTCTTT ¢
BCH2& CGGIACCCTTATGCGOCTCTTTTRTOCA
BCH20 GGACCTITGTGCGOCTCTTTTH TOCA(
BCH29 GGTACCTTTGTGCGOCTCTTTTATACT'
BCH11 GrGGTACCTITGTGCGOCTCTTTTAT -ACH
BCHIZ GGACCTTITGTACGOCTCTTT C
BCH2 2 GGACCCTTCTACGOCTCTTTTRTATE
EVA CGGHATCCTTATGCGOCTCTTTTATATE
EVE CGGIACCTTTGTGCGOCTCTTT ¢
BVC -GGTACCTTTGTACGOCTCTTT ¢
EVD CCGGYACCCTTGTACGOCTCTTT T
CEAL GCGGTACCTTTGTACGOCTCTTT ¢
CEAZ c% AOCTTTGTACEOCTETTT ¢
CEA2 ’ge AOCTTTGTGCGOCTETTT ¢
CEAd GGRATCTTTGTGCGOCTCTTT ¢
CEAS GCGGTACCTTTGTGCGOCTCTTTTHTGAC
CEAS CCGGHATCCTTGTGCGOCTCTTT Egc
CEAT GGTACCTTTGTGCGOCTCTTT (
CIAS 500 CCTTTGTGCGOCTCTTTTRTTTC!
CEAS GGTACCCTTETGCGOCTCTTT ¢
CEAL0 GTGGIACCTTTGTGCGOCTCTTT icc
CXAL1 GGACCCTTGTACGOCTCTTT T
CEA1Z GGUACCTTTGTGTGOCTCTTTTRAGCC
CEAL2 CGGIACCCTTGTACGOCTCTTT C
CEAL4 GGAATCTTTGTECGOCTCTTT C
CEALS ACGGTACCCTTGTACGOCTETTT T
CEALS GCGGAATCTTTGTGCGOCTCTTT ¢
CEALT GCGGTACCCTTGTACGOCTCTTT T
CEA18 CGGIACCTTTGTACGOCTCTTTTATGCT!
CEAL9. GGUACCTTTGTACGOCTCTTT T
CEAZ0 GGTACCTTTGTACGOCTCTTT T
CEA22 GGACCTITGTACGOCTCTTT ¢
CEAZ1 - GGIACCTTTGTACGOCTCTTT ¢
CEAZ2 CGGYACCCTTGTGCGOCTCTTTTATOCA
CEAZ4 CGGYACCTITGTACGOCTCTTT T
CXE1 CGGIACCTTTGTGCGOCTCTTTTACATC!
CXB2 CGGIACCCTTATGCGOCTCTTTTATOCA
CXB2 CGGYACCTTTGTGCGOCTCTTTTA TACA!
CXB4 CCGGTACCTTTATGCGOCTCTTTTATA - Al
CXES GCGGTACCTTTGTGCGOCTCTTTTH TATC!
CXBE GCGGTACCTTTGTGCGOCTCTTTTRCOCA
BV71_TW2272 GGIACCTTTGTGCGOCTCTTTT FACTC
BV71_TW2085 GGUACCTTTGTGCGOCTCTTTTFACTCH
BV71_05-KOR GGYACCTTTGTGCGOCTCTTTTFACTC!
BV71_03-KOR GGTACCTTTGTGCGOCTCTTTTFACTTY
BV71_2HIHOS TCGGACCTITGTGCGOCTCTTIT ¢
BV71_2HIHO2 TCGGUACCTTTGTGCGOCTCTTTT| GTAC
BV71_gIN-90 ACGARATCTTTRTGEGOCTCTTTT Ll (

Reverse primer

Gy
4 -
AESNIAENSENENESESIAYESESESESESISESESESESES IS ESESEASESY RS

BT R i R R R R S S R S R S S R R R R s i R R )

ECH : A5 1 5 CXA ATBEATREE A T 5 CXB:ABEANNE B 11 ; EVA-EVD : 7305185 A 41-D 41 ; EV7L: it i 71 1
1 EHSIUNERERESERNARTEBHME

Figure 1  Primer pair located in the conserved region of the enterovirus genome
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s

M :DNA marker; a-1: G RERAS a 2 1; m: A=A 5 A16; n: 18
JEE T1 AL o FAMEX IR
2 fEIFSIMH G 5 -NCR Bk E
Figure 2 Representative amplification by using primer PEF

and PER on clinical samples and virus strains

EV-71(46.67%) .31 f]l CV-A4(18.79%) .37 ] CV-
A16(22.42% ) .20 1 (12.12% ) HoAth 7 38 95 75 1M 75
R RS RJEPE AL S 97% LA (1), 5'-NCR
PCR 7= ¢ 531, 35 A5 12 F i 18 98 75 1 375 750
2.3 HUBE IR

FHEV-71 i 5K 0 AR 75k AU, 45 SRR IA
J7 e LTI 1 1x10° 48 DL E/pL  1x107 #5 D1 %y
L 1X10°F% DB/ 1x10° % DL/l . 1x10° 4% 11
/WL 1X10° P4 DK/ WL, PCR 4575 09255 1 Bits 250
FETF R AR 55 (K 3) , A L Re A 30 41 EV-71 Fl
CV-A16, HAR AR TR A i/ B IR 2 I
TG MR TE JEIBIR TR 1 AR 250 (1 4)

M 1 2 3 4 5 6 7 8

2 000
1500

1 000

700
500

300

100

M :DNA marker ; 1~8 43 1| 67806 T30 B 1x10°#% DL/l L 1x10° #%
DUBU/ WL 1x10° $2 D10/ WL | 1x10° $ DA/l 1x10° 45 DU S/l
1x10°#5 DLE/ WL (1x10° 88 DU/ WL 1x10° 5 L&/ L
3 —3#3KEV-71 RT-PCR B & R
Figure 3  Sensitivity of the EV-71 One step RNA PCR

3 it

TR TG — JE A A A B (MR K T
37.5C) MR AN H BRIELR , 1 25 L A4

2000
1500

1 000
700
500
300

100

M: DNA marker; 1~7 G 730 AU 1 18 5 75 71 B Ao B% 25 955 75
AL6 iR TE A B BN TE B B RS TE VIR IE S IR TR 6
IR
4 —HERT-PCRIRMEER
Figure 4 Specificity of the One step RNA PCR

Bk M H R BT WA ERE LT AR
1], 8k A Hl DX EE A 8 e T A R, - 2 110
HE B0 5 M 1B A L E AL O, R EE A e
A BRI 5|, CV-A16.EV-71 .Echo f1 CV-B
HIEFH IR R CV-A16 i T 1957 4F
TEINE R B ARAE 2, 1968 2 1974 4E H AR A T
& U EZLE CV-AL6 512, 20 42 70 4R LA
Ji BV-71 5T F 2 DR 1) 2 R AR SCH At T
o T B (RIS A I A 3, 2008 4 5 H 2= 7 A TE
TATEBE 2 B & DT DR ARG H EV-71 Al
CV-A16 A F (1), EV-71 YL n] 5| F 5 75 7 I
28 SN AN 48, CV-AL6 JE YL A 5] 6 95 75 M0 L
#&, P45 5 I ACE PR, 7 $0 9k it M T Sy 8 3 4 B
B2 (AR B I RYA YT 3 LK

i 35 7 S S 1 4 b o S T A B R
B J FH b R S B0 B G I A . X — AR G2 W T
A HA T (D FERT B8 7, BRI 5 (2) 64 Fh LTS
RUBTAAR B i AT 40 FhpTIAR , A B AE 38 UM 5
(3) AR Bl 30 4F1if il £ AP I TE A PR 5 (4) B bk
LR AR S S B UIARBEEE 0 (5) A L 1B s
FE AN B T RE 15 25 ME LA 5 (6) 2475 B IR
AHbL T i B 22 T A B BERRAE I, T [ A
2 P 2 AR R AT 00 A B R L R U A e
PR, FERT 2R ), TAES AR K,

JV 3B 95 1 43 IRA T S 3 AT I R AR ST AR
F VP1 5L al 434, VP B RUER S e e A
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Table 1 Distribution of HFMD case and enterovirus serotypes

TR B TRTERR/ 2 B RR o PR TR

A2 strain 431306 1 98% JX867333.1

CV-A2 2
A2 strain CVA2/SD/CHN/09 1 95% HQ728259.1
CV-A4 31 A4 strain CVA4/SZ/CHN/09 31 98% HQ728260.1
CV-A5 3 A5 strain CVA5/SD/CHN/09 3 97% HQ728261.1
A6 isolate TW/20/09 1 92% JQ946050.1

CV-A6 2

93% AY421764.1
97% JQ837913.1
99% HQ728262.1
A16 isolate ZJ10-73 polyprotein gene 99% KC755229.1

A16 strain GZ08 98% FJ198212.1

A6 strain Gdula 1
2
1
1
1
A16 strain KMM/08 1 99% HQ423141.1
2
2
3

CV-A9 2 A9 isolate CVA9_Alberta_2003
CV-A10 1 A10 strain CVA10/SD/CHN/09

CV-Al6 37 A16 isolate BJ10-03 99% KF193629.1
A16 strain shzh00-1 98% AY790926.1

A16 strain CA16/GD09/119 99% KC117318.1

A16 strain SZ/HK08-3 27 99% GQ279368.1

CV-B1 1 B1 strain MSH/KM9/2009 1 98% JN596588.1
B3 strain GZ803 1 100% FJ357838.1

CV-B3 6 B3 strain SSM-CVB3 1 97% GU109481.1
B3 strain Fuyangl9 4 98% FJ000001.1
BS5 isolate 19CSF 1 99% JX017381.1

1

CV-B5 2

BS isolate CVB5/SD/09 98% JX276378.1

Echo-E9 1 E9 strain DM33 1 97% K(C238667.1
EV A strain GZ08-831 7 99% HQ456309.1

EV A strain GZ08-522 14 99% HQ456311.1

EV71 isolate V06-2218645 1 98% K(C436267.1

EV71 strain 121/SHENZHEN/08/China/HFMD Fatal/2008 1 100% FJ607337.1

EV71 strain 605/SHENZHEN/08/China/HFMD Severe/2008 1 100% FJ607338.1
EV71 strain BJ303 1 100%  HMO002487.1
EV71 strain BJ398 1 100%  HMO002489.1

EV71 strain EV71/Fuyang.Anhui.P.R.C/17.08/1 1 99% EU703812

EV71 strain EV71/GDSG/17/2008 1 99% FJ194965.1

EV-71 77 EV71 strain H8-1 1 99% JQ681218.1
EV71 strain SD0O7-1/SD/CHN/2007 1 99% JX678882.1

EV71 strain SZ/HK08-6 2 98% GQ279370.1

EV71 strain TW/70516/08 2 98% G0231933.1

EV71 isolate GZ-08-02 3 100% FJ360545.1

EV71 strain FY17.08-4/AH/CHN/2008 5 100% JX678875.1

EV71 isolate V08-2221581 6 99% KC436269.1

EV71 isolate EV71/Zhejiang08 6 100% EU864507.1

EV71 isolate GZ-08-03 7 99% FJ360546.1

EV71 isolate GZ-08-01 16 99% FJ360544.1

EV: \JGiEfREE; CV Al 5805 1
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P MR R R SR e E r R  A B TR
A PR B U DI S R o 18] =2 () AT 2 DR Ik
3BT o VPT B2 AT 5 i T XF — b IfiL v 7R i
TI, — WA AT T B X BT A5 9 i 3 s 7 i35 7R
M EY ARG, PR B, fi IS A TS
A B3 PCR =W | VPT FE [N 5 91 A7 A8 2 278
S AR ER R BRI T VP AR SR 38 9 B 43 AT Y R
FH g 38 s 14 3 I AU 5 B 2 X 5 | A 24 )
VA B S8 B, HHT A DA 0 G R 3
REIEAT I RU ) 5 s o TESI R & I B 1B
BT ARAF B 2%, BN VP 3L A3 HT AR LA
R R S0 S ) S R R B TR . ST R 50 -
NCR ) &R 4t & 4= 5 I 38 9% 3 175 00 B 3% ¢
R B BAT A X A B B R T Y 8 A
Bra& W, 5'-NCR 17175 & B2 [F] IR 1, (5 45 1L i AL 2
[B) A7 7E 25 S Pk T 0 76 B 38 0 35 10 PR 5T X
WA B Yy 1, o Ok 08 B0 N e Y 1 R T A
i T8 5 B 0L A, FRATT A 45 B R W% O ik BE A
S LY B R TE S A, DA TR B % BE B EV-
71 B E A 2 ) R, 1107 $5 D8/ L B bR
ARE I 1, ks ik E] T B PCR ik
RAPERRE

7 3 95 75 L 775 TR0 6 5 o I PR R A — 8
(RS, 4340 T mT DLAE s Wiy i B A
ERRATR A5 B o R FRAT TS 1% PCR-IN T 7
IR REEAR P % T CV AR CV B A [EV-T1
R TR] 4 B AR AR AR 8 . MBIFGE 45 SR T g 12
FlimiER RS 2008 4EF 12 I A A 5, HH EV-71
FICV 4 B F Bl S, nT BB A5 R o e i 22

FATIT S W AL A, B e T
BN, Hik g — 5 RT-PCR 4 34 J3* 3545 T
501 bp P48 F B, 7 746 B BRI 5 -NCR 2%
T 9 B L PR 41 G E Xk, £ 5T R AR RNA AL
I B AR 1 IB IR, R — AR E 1 X8, X
BE1E BN MBUREPEE S E R, A 91% L) [ [F
Y5 B 51 43 B 22 W 501 bp #19 H BEAT LLFIE I
T84T R R R S . BRI IRFR A S , 1 h
52 i RNA $2 5, RT-PCR ¥ 1 2 h P58 18, )%
WAE 3 h NSERL, FF L — B A F 2 TR, A&
S —Fp IR R TR, — R Z N T LA H Ay
Mrifesss , 48 SR RIAIT A DA Yok . 25 BTk, R
D EA Y R R R
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P TE ) 75 M K B 6 A B P B 2B
Met621le 3T % 25k S D MR 1

AP FHE SR M RAEE AT E

(8 E] HH HitPre#HREBE A EK-1 (P-selectin glycoprotein ligand-1, PSGL-1) Met62lle
(M62D) R Z M AE vh [ T 4 1 R‘ﬂﬁ%}\ﬁqﬂE@ﬁﬁ#vir"ﬁ&,ﬁgLﬁﬁ‘ﬂ‘ﬁ(coronary heart disease, CHD)
WA EPE . Ak MR A BESE N - PR R B K 8 2 25 (polymerase chain reaction restriction-
fragment length polymorphism, PCR-RFLP) 7341 /5 i A 200 44 12 b DXL £ 5 FT 200 44 DU e B
B PSGL-1 M621 SER T 15001 He e 4 A FE PR BUADR R SR FE PR . 45 R 200 £l 4l b P ik
2 PSGL-1 M621 FE R T LI Met/Met (M/M )T & A=W % 52 155 (73.0% ) , Met/lle (M/ID) SR 22 (27.0% ) , AR fa
I Tle/ile (/1)) 5 M 148 T 46557 FE PR A3 31119 86.5% 13.5% , 1% A0 15 FE R 22 A5 M40 A 78 5 4 a) G . 2
P24 5 (P>0.05) o 200 44 IEH X MR P 452 PSGL-1 M621 3K 1 L) M/M B9 K A 35 % 8 85 (69.0% )
M/IRVR 2 (31.0% ) A 30 /1 BY 5 M (T4 P 55 6 R IR 43 3 O 84.5% . 15.5% , 1% 7w R R 2 38
P 53 A7 AE 55 2 (8] T S 35 PR 22 5 (P>0.05) o PR AT TR [) 45 i IR 780 R 46 A7 56 TR 0 A TG db 38 1 22 5 (P>
0.05), £5it  HETT AR X0 B AR B R PSGL-1 M621 3[R 235 A 1 o 2 R Y TE R 1)
2% 5% . PSGL-1 M621 37 5 1] BEAN 2 e Lo 119 27 SRS TR

[XEIA] PSGL-1; FHE LM w0l 17

Investigate the relationship between P-selectin glycoprotein ligand-1 M62I gene

polymorphism and coronary heart disease in China Guangdong Han Population
MING Kaihua*, LEI Xiuxia, ZOU Yu, YANG Na, XU Banglao, HUANG Ziyi

(Department of Laboratory Medicine Section, Guangzhou First Municipal People’ s Hospital, Guangzhou,
Guangdong, China, 510180)

[ABSTRACT] Objective To investigate the different age groups distribution of P-selectin glycoprotein
ligand - 1(PSGL - 1) Met621le (M/I) gene polymorphism in the Chinese Han population and the relationship
between the polymorphism and coronary heart disease (CHD). Methods Polymerase chain reaction
restriction fragment length polymorphism (PCR - RFLP) analysis was used to detect the genotype and allele
frequency of PSGL -1 M62I in 200 patients with CHD and then the genotype and allele frequencies were
compared to a control population of 200 healthy, Han Chinese. Results In the 200 CHD patients of
Guangdong area, the highest frequency of PSGL-1 M621 genotype is M/M(73.0%), followed by M/I(27.0%). The
I/l genotype was not detected; M, I allele frequencies were 86.5% and 13.5%. These gene polymorphisms had no
significant difference between males and females (P>0.05). In the healthy control population, the highest
frequency of PSGL-1 M62I genotype is M/M(69.0% ), followed by M/I(31.0%). The I/I genotype was also not
detected. The allele frequencies of M and I were 86.75% and 13.25% . These gene polymorphisms had no

significant difference between males and females (P>0.05). There were no significant differences between CHD

KEARE ) M A EHAETR A (20151A010009)
VEH s M T H—ARERSIRFA, 4,7 M 510180
* 38 A 9 B4, E-mail : kz-1979@163.com
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group and normal group (P>0.05). Conclusion Between the CHD patients and healthy Han Chinese

population of the Guangdong area in China, there were no significant differences in PSGL -1 M621 gene

polymorphism. The PSGL-1 M62I gene may not be the susceptibility gene of CHD.
[KEY WORDS] PSGL-1; Genetic polymorphism; CHD; Gender

P &£ Z Bl 2 1 lid /& -1 (P-selectin glycoprotein
ligand-1, PSGL-1)fE 4 P 8 & 1Y i A9 & BLAY
KB o3, & — PP B A 2 1, HLAT TR 2R A
E5H, BA 2 A iE e Rk TRy
4120 kD, £ 35 T JL-F Fr A7 28 B g 40 i &
s T EYEE IR S, PSGL-1 Sk fF e £
AL Z AT A S RA™ . H PSGL-1
FEH Z 8P AT g 5 A0E P e 0 e 0 o 5F B
FHOCME . N2 PSGL-1 FE A T 4 14 19 12924
X, m& 2o e, BATEIMT —XF
PSGL-1 JEPH Z2 25V 5 50w R BIE 58 40l , 22
M621 5 1] AR i 1) 5 G H & T 41 (variable num-
ber tandem repeat, VNTR ) 554/ 25 500 i 1145 955 9
PIFHOCAIFTE ™ o X LB R 22 A M 1 A7 1T BE S T
PSGL-1 S£NFIAFJRE . T E A9 SCRR 2 LA
DS Y Hl X AT R g X 42, iR A VNTR JE
PR 22 2851 55 3680 s T A 3 0 (R 45 SR TE A
Kbk T Me21 5 g W TCAH SCH B , X AT el T 5
AL R Z S VELE A b /b BB 500 106 145
PR S EAR R AT G, PRI, AR SC B 7R i R
F R 7 AR Ml XU AR PSGL-1 M621 $£ R 2 251
Y 43 A5 45 A5 K 55 568 0 i (coronary heart disease,
CHD) [a] i AH O M, T i 38 [ DU A #F PSGL-1
M621 FE N 22 35 B 43 A 1 00, 73 B PSGL-1 M621
HE [R5 7009 18] 1) o Jee e o

1 #MR5AE*®

1.1 EZAE
1.1.1 K5

A 4 i DNA £ B o rp 1L R 2 ik 22 5
PR 0 A7 B2 7 77 iy s Permix Taq i35 5 H 4% Ta-
kara 23 A 77 i 5 BR % P9V Rsa 14 3¢ [E Thermo
AT = s i B B T
1.1.2 51yt S am

Z WA SOk BT — X518, P1: 5/ -CTT-
GCCAGAAACGGAAGCTCCAGAAGT-3',P2:5'-
TTCCCCATGTTGGCCAGCTCCGT-3', LA E54¥
AR TR (RGE ) AT BR A Fl & .

1.2 X4

JEE AL 200 5], YK H 20154F 3 210 T
P T B — N RS e O N R B B0 0 9 1 4P 0
B R BIAAEG 1979 4E R TAE 221 (World Health
Organization, WHO) JC Tl Ifil 400 IS5 1 1 24 Fl1i2
WidsifE. BE 151 61, Lotk 40 B, 4R 37~83 %7, F
PR (54.7£10.2) % o IEH X IRAL . 200 ], BEALIE
BT M TS — N R B {44 A 2 4 Ay T 8 XoF R
20, 151 B, 2ot 49 ], A 32~79 % SFAE RS
(42.6£8.5) % o IR O EIFISL R E R AT 41
HEBRHAT B 20 FLC B IS B o T IS 4
¥ HARAE UK H R IMZ KA
1.3 SLERUAE

2 [F4A %2\ 7] BIO-RAD S1000 %I PCR 3 #44Y
F1 BIO-RAD Power Pac Hi 3k ¥ ; H A& TOMY /A #]
KIT-MAN 7= % U 250 Bl 5 95 [ UV EE B 1%
5%
1.3 WAL
1.3.1 bt

TR E S 12 h DL, KR H EDTA-K, bt B
R R IK AL, —20CIR-A7 4 o
1.3.2  AZEHEAAH 40 il DNA $2 5L

Fae HEON 11 440 Jif 356 PR 2 2 Bt 7] & (il R 2%
TR LI A A7 BR 2~ 7)) B U B R4 T o
1.3.3 ik

BA Tl BE R0 - R R B 228 M (poly-
merase chain reaction restriction - fragment length
polymorphism, PCR-RFLP)
1.3.4 PCR ¥ 8 %A%

Z: BRAH OCSCHR ™ i 47 o WA £l 25 pL, H
W £ Permix Taq 15 pL, 5 % P1,P2 4% 20 pmol ,
BLH DNA 2.0 pL, A AR TR KB AZE KM E 2
25 L, & PCRALH HEATH 1S o W &4 94C
5 min; FHE R FIFRFIEHR 351K :94°C 305,61C 30 s,
72T 45 s; RIKPEAJF , 72°C 5 min,
1.3.5 P Wy i B ) M il 1)

ity 1 77 ) 28 2% By 10 458 e v K, i 0 [
UVIBER AR R G FIB s R . BEUIAcFEILR 1.
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F 1 PSCGL-1 M2 IEEI 14
Table 1 Digestion conditions of PSGL-1 M621

3 JH 21k 2 L
- PCR =4 - nRE ?TIEU TR BRI
(L) (min) (bp)
Met621le Met: 27
10 Rsa I 5
(G/A) lle: 147

1.4 GEi0rik

T %54 DL SPSS 12.0 #4343 B o BL
TN A5 57 56 PRI % R F L 3 R gk e
¢ %} % 55 Hardy-Weinberg - (4 45 & F2 & L 54
5 DRI TR T L[] 45 A7 5 R 40 6 b A R FH DA 2%
55 o 5 Lo PR SR F Rx C HBK 3 Y A
5. LLP<0.05 h2ESA G 78,

2 HR

2.1 PSGL-1 M621I F R BRI i 2%

SeE U 41 5 1F 4 7R PSGL-1 M621 K
K Z 851 PCRY 1779 i Be K/N 2 174 bp, 1R
8 BE VD B Rsa 1D R BEROAE BL , 25 R AUAT
2 Ff, Met/Met (M/M ) R (27 bp — 45747 ) , Met/Ile (M/
DT(27 bp 147 bp 2 554H7) , BIARAG I E 1le/1le (1/1)
1147 bp — 5541 ) o WL 1.

2 000

1 000
750

500
250
100

1 2 M

M : DL-2000 Marker 43F bR 5 12 M/ 5D 7 5 2. My/M 36 PR 980
B 1 PSGL-1 M621 BB % 751 2937 Re #8 5 A PR ik B
Figure 1 Image of 2% agarose gel electrophoresis of
PSGL-1 M621 polymorphism

2.2 PSGL-1 M62I 3K L2543 A 1 it

TE 7t 0 9 20 25 55 R AR 43 A1 o MM RS 73.0%
M/T Y 27.0% , I/T Y 0 ;5 55 57 J KU 53 A Ry MY
86.5% , 1% 13.5% , Y 2 [A] 5L PRI Y | S v Jk R %
I ARFETERE R 22 5 (P=0.07) , {H 25 S T i Bk (P>
0.05)(£2),

®2 BORABLPSCL-1 M2IEEBEREMERS (%)
Table 2 Distribution of CHD group PSGL-1 M621 polymorphism genotype and allele frequencies in male and female (% )

FL LR R % SR A7 FE [RIAR
2 5 %
am - % M/M M/ /i P M I Pi
Bk 151 115(76.16) 36(23.84) 0(0) 0.07 266(88.08) 36(11.92) 0.10
Lk 49 31(63.27) 18(36.73) 0(0) ’ 80(81.63) 18(18.37) ’
&1t 200 146(73.00) 54(27.00) 0(0) 346(86.5) 54 (13.5)
B vs ok P>0.05

FEOE B O B A A S R A A o /M Y
69.0% , M/I %) 31.0% , I/I 1 0 ; 26 {7 5 PRI % 43 A
MR 84.5% , 1 81 15.5% ., 5 L] e R AU | A5 A7 Hk
PRS2 50 A7 141 TG B 3 1 22 57 (P>0.05) (£ 3) o
2.3 ZH[A] PSGL-1 M62I H&[H UG R Ky 2537 H5 [F] 48
AR LR

HE Br AR &% A1 M B 52 w5 P 4 (B PSGL- 1
M621 22 35 PR H L 88, & B8 PSGL-1 M621 F [K 74
o3 A B S AN S DR HE A O R A E B 3 22 (P>
0.05) (£ 4).

3 it

5k U A2 PR A s A2 45 22 A R R AL [
M5 200 — 2R HL A 2 (R 0, 4 E 32 PR A
R T SR Bl bk ok A A A TR B PR T B B AR
PSGL-1 21K NS 5 &KAE I N 1) 5 2R o F-
PSGL-1 /& 90 4EAR 4T B & A — R VE Sl P-ie B %
(R TCAA PRGBS 43, & —Fh T RS B R A 1, 3
P8 2 K H LR PSGL-1 1 7R MR8 F A 5 F1 40
JHLAE DY Bz 40 L 7 S G A B 2 T 5 | Ak — R A 1Y
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®3 EHEEBLPSCL1 M2l EERREMERS 7 (%)
Table 3 Distribution of normal group PSGL-1 M621 polymorphism genotype and allele frequencies in male and female (% )

SO R A

B PR R A AR

ZH 5 Hi%L P{H PAE
M/M M/l /4 M I

Bk 147 103(70.07) 44(29.93) 0(0) 050 250(85.03) 44(14.97) 0.62

B/ 53 35(66.04) 18(33.96) 0(0) 88(83.02) 18(16.98)

&1t 200 138(69.00) 62(31.00) 0(0) 338(84.50) 62 (15.50)

B vs i P>0.05

x4 CHDHSIEEAE PSCL-1 M62I BISEMLELE (%)
Table 4 Comparison of PSGL-1 M62I polymorphisms between CHD group and normal group (% )

[ 2R i A 32 PR AT %
21 51 n PH PH
M/M M/l M I
CHD 4] 200 146(73.00) 54(27.00) 346(86.50) 54 (13.50)
0.38 0.42
EH 4 200 138(69.00) 62(31.00) 338(84.50) 62 (15.50)

CHD 4 vs 1F % 4 P>0.05

PR N, e 2R HE T B ik ks A A Ak B B 1 B
B PR, PSGL-1 78 Je 0o 5 A& s L T i &
FE—E AEH

PSR | [E MU JUR T PSGL-1 M621 KA
22 A5 50 i LA T TR 9 1 SCHR 0 T Y
HUA T PSGL-1 M621 H K 22 754 5 i 25 vh 5 T
AT, O 0LAE T T ) TG SCRR G o PRt , AR
A T E T AR IX 200 Z 00 R E S
200 %4 1F & XF FE A PSGL-1 M621 £: 4 £ 251 1Y
WAL AR 5, 45 5 SR CHD 4 FIE 3 %) IR 20 4%
e PR AR R A5 A5 DR 8 53 A1 JL P — B0, TR R AT
WL 2 0 R Mo21 3 SR 2 B L A A
M/M BYRT M/ RS X5 AR SCRRAGE AR AT >, B
JER KB VIR, AT RERF S I FEAS R IR AN . UL
i FF ) JE Al [ 5 R s X — RE AR FR ] T AR s X U
NBEHRAEAE Mo21 &K 2450 WE 5L N 2 480
S NEEE DR 20 A ) AR

PR 26 S5 6 O 05500 ) s B i R A 1))
ST AR 2 B S A S 1 R g A S
DR e US540 A48 AR 5, AR BRI RRAE 1, AR
W @R P20 A h CHD PSGL-1 M621 #:[H £
ALY Lo 22 5470 B (P>0.05) . 534k,
WS & B CHD 4H v PSGL-1 M621 M/M F1 I/I H
KB AE 55 2 [ AF AR 3 K 22 57 (P=0.07) (AR A I
MR TR S AR R A R, ARG
15 Volcik 25" SCRRRE I ASAAF , X Fh 22 51 7T 6B

S T BRORE L5 7 AN [ 1 591 B e ] 11%) 22 99 >3 i
IRBIALEREARNHEZ —,

Xt Me621 i 55l V) 22 5k #4740 A i 7 : CHD
2 M/M M/ISE R RIRE B LE 43500 R 73.0% 1 27.0%
Xt B8 2H w4351k 69.0% 1 31.0% , PSGL-1 M62I fi;
M2 T ALE W 5r AR G2 22 (P>
0.05) o 6B M621 i 15, 7] fE AN J2&: CHD 1) 5 J&k gt
PR, Je S0 05 I P AL ] A A o A T L

FAN A FE 45 A B AR 6 SOk, o 2E R 4
T A PSGL-1 M621 % [H 22 25 P97 45
RG ARG AT /8T, AT % B PSGL-1 M621
S5 DRI TR R A8 A7 5 DR A 2R 55 9 T T B [ RN 4
AFAE 2% 22 5 (P<0.001) , M 155457 5 PRJ 6 e
AT P 2 A b XA FE K- T 7 20 45407 5 PR A
T LA 2 A4 o XK, Ui Me21 FE A
22 5 PR A O TR) e T) 52 80 R 0 M 3R ) 25 57 i
¥ XSG sl A, BRSO R BT,
BE SGSEES iy AT e

Zi b SRR 2R NI h— A
LA B T I B I R A R R R 2
Fh A Z R, A SCLL PSGL-1 M621 K2 K AE R iF
FEXT G, W 5% 3R B DU B H PSGL-1 M621 £ 1A
L A B A S R 2 A4S CHD
[ 56 28, AT R 4 I 2F — 25 F 9 3 1 DU A B b
FEBPE 1Y & A KB 5 PSGL-1 M621 5K £ 51k
) G FR B B Al
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Hir b ST 1 S5 S T A FR b VPO
RE H AR FERA ARk AF

(# ZE] B HITESWSLE S b T 0% 2 e 22 i (R AR i 2T ) 356 81485 45 28 1% s PR g FH Ay
Ho Ak EBFERII 52 AL R AR BE A A A R K (19 N 53 1 373 f81], %o FHL 14 BEAT 1 5 B0 1
AR 4SBT L ILLE R A AT R A S RS W . DLSE 2 W R S bs vl 6 B AR I2 T AY o- 2T 41 548
B B-H X A 248 f -5 I B-HBAT A 33 Bl FAE ML FE AL 544 4], AT 2140 i S50 [ 20 40 M £ (red blood
cell count, RBC) . Ifil £T & [| (hemoglobin, HB) & & | £ 4il Ifd /& #2 (hematocrit, HCT) | V- 34 21 41 ifg {4 1
(mean corpuscular volume, MCV) F-#4 [fil 21 £ [1 7% & (mean corpuscular hemoglobin, MCH) V-3 1 £1.
9 B (mean corpuscular hemoglobin concentration, MCHC ) 1 Ifil £1. £, H A, (hemoglobin A,, HbA,) 0w ]
Fe#s; 715 MCV \MCH Fl HbA, 3 T IfiL 1 5 15 b Ik 15 0 e 245 SR 1) RBHURE R e B B M 03000 1 B [91) : F
. LR HWHESIEMAAELE, ¥4 HB . HCT .MCV .MCH 1 MCHC (i , 22 2 ¥4 40 it
X (P<0.05), SAEMATHAMLE, B Hi#T4H HbA W 8T+ (P < 0.05) . MCV 5 MCH 2 BFAT G
i 25 M 5% 114 SAHUEE L2 5 53 531 g 94.0 % H1 82.9 % s MCV \MCH F1 HbA,-HPLC 3 T~ 17 1K 75 i 25 41 57
B RBE R SRR OT.T% M 392% ., 5 HOAE W T A B- b 20 W A M (B B9 S5 36 2= P54
(AN F i - AR A 22 A 3R B . MCV \MCH M 474 805 HbA,-HPLC = &A1k & 0
B MR SRR (R R BN RIAL . R AR R AT M BT 0 A ), R R 4 S5 U & A TR R, LA
FEARIRIZ %

[kEiR] Mg FILLA MR P E e & i i

Evaluation of laboratory index for screening thalassemia
CHEN Xi, XIAO Kelin*, LUO Mingyue, MAI Guangxing, XIA Yong
(Central Laboratory , Bao’ an Maternal and Child Health Hospital , Shenzhen, Guangdong, China, 518133)

[ABSTRACT] Objective To explore the value of several laboratory indexes (RBC, HB, HCT, MCV,
MCH, MCHC and HDbA,) for screening thalassemia. Methods 1 373 cases were recruited from Shenzhen
Bao’ an Maternity and Child Health Hospital, including 548 «-thalassemia, 248 (3 -thalassemia, 33 «- and -
combined thalassemia and 544 normal, all have been tested for routine blood erythrocyte parameters(red blood
cell count, RBC; hemoglobin, HB; hematocrit, HCT; mean corpuscular volume, MCV; mean corpuscular hemo-
globin, MCH; mean corpuscular hemoglobin concentration, MCHC) and hemoglobin A.(HbA.) quantitative,
o- and (-thalassemia associated genes. The sensitivity, specific, positive predictive value and negative predic-
tive value of MCV, MCH and HbA., for screening thalassemia were calculated by using gene examination re-
sults as the golden standard. Results In comparison with normal subjects, RBC, HB, HCT, MCV, MCH
and MCHC of thalassemia cases declined (P<0.05), HbA. of 3 -thalassemia increased significantly (P<0.05).
The sensitivity and specificity of parallel test of MCV and MCH were 94.0% and 82.9%; The sensitivity and
specificity of parallel test of MCV, MCH and HbA,-HPLC were 97.7% and 39.2%. Conclusion HbA,quan-

titaty is a reliable index for screening f3-thalassemia, but not good for screening o -thalassemia because of the

Ve tn R T EZR B EEE P ERE, &, FI 518133
*ERAE . H AR, E-mail: lexkl@163.com
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lower sensitivity and high misdiagnosis risk. The parallel tests of MCV, MCH and HbA,-HPLC were of higher

detection sensitivity, but specificity of that was not ideal. So the laboratory indexes of screening thalassemia

should be analyzed comprehensively, in order to reduce the rate of misdiagnosis.

[KEY WORDS] Thalassemia; Mean corpuscular volume; Mean corpuscular hemoglobin; Hemoglobin

i (TR EE ) A2 TR A R R
U S B AR R A T 7 A ) PR PR e AR B
P ARSI o AR AR sk A R R B P E
K30 a- (B- OB- I 8- M 7Y A5 AL, Horp
o= Fl B-HEZX A8 L o AR 8 & T b g o 2
ARG A AR TR 200 A0 TR P iR
JEFAR X, R faH R mA A R E LK E
P ILEMAET: . H R 505 % 5 kX i 3T i
A Ui A R0 7 i K2 TR A 4 o R M AT AR L R
A A It o LR A0 B RS 0 = O A i H R
IR e N ES I AR ) Ve - G ARG s = D i)
SN M BT BE RS T U B 12O T SR TE
— B FE T PCR LR ZRAZ R A8 )7 Ml DNA Iy
SRR . AR RE L = A A H AT E T
i B A, AR B0 7 A M B A 45 IS 00 & 48 A
[ 21 40 fu % & (red blood cell count, RBC) IM41 5 4
(hemoglobin, HB) & & | Z1. 41 }fd = #X (hematocrit,
HCT) .44 21 40 ffd & # (mean corpuscular volume,
MCV) #1121 & 11 7% & (mean corpuscular hemo-
globin, MCH) -3 Ifil £1. £ F ¥ J&F (mean corpuscu-
lar hemoglobin concentration, MCHC) | fil ZL &5 [ A,
(hemoglobin A, HbA,) & 1 |1 7RG Hr , PEA L
It AR AN B

1 BREFE

1.1 — R

HEHOA 2012 4F 1 7 & 2013 4F 12 A 2RI
T X AL AR g BE AR A | B A RN P A N R 1 373
B, 4F 1% 17~48 % P RJAEIE N 26.9 %, Fir e iiF 50
DO i o 121 TN (1 A s = ) s o v B
PRI W, 2 W2 #3705 R #5717 & 829
i, AE Hh 7% R 544191
1.2 51

Coulter LH750 Ifil. 48 il 43 7 1% (Beckman, 35
), Variant™ I L2125 1534771 (Bio-Rad, £ [ ) ,
Mastercycler5331 ## & PCR {¥ (Eppendorf, {2 % ) , %
WA 5 Bt 72 48 (UL S ), B IKAY (FE TR —14X
@] DYC #51), 232U (UVP, 3£ H) , 221, DNA t

HERBOH & (I REAE Y H AR A RAF) , o-/B-
by rf B it 3 PRSI AR 6 (RN Be A= i He R A
BN T, B UK ZE MK - 0.5X TBE (IR BEA: M1 R
FHIRAFD) B (solarbio, FEHEA )
1.3 Hik
1.3.1  ZL4HHE S50k

KA B 30 it 248 53 B ASCRS: 0 21 48 At 258,
TR AT SE R AR A I . I E BN MCV
MCH 1E# 2% {55 Hl 73520 80~95 fL F127~31 pg,
B MCV<80 fL .MCH<27 pg A BH I #% Wi i
1.3.2 ML E AT

K H B 28 ¥ 5 0 AH 4 3 (high perfor-
mance liquid chromatography , HPLC) J5 ¥ 73 5 1. 4
L P P a0 2T A, AR e ] (DR B B TR] )
T ER 0 T AR /N 43 A AN [) IALET AR 1Y s A
o LIRSS R AT R O AT . e
BN HbA, 1 IEH Z % E 1 FE K 2.5% ~3.5% , B
HbA.<2.5% &Y, HbA,>3.5% g P AR T {2 .
1.3.3  HuH RS I A K2

T o A 2 B AR A I DNA . R
gap-PCR Jy AN v ] A rh i UL 3 Al 2k Y o
WA (- o’ H-a™) , 2K H] PCR- K ] B 5 4% 28
(PCR- reverse dot blot, PCR-RDB )43 Al & UL A%
3PRAM a- M (a®a,a®a o) FI 17 P9 7AZ
A B-#1%7 {CD41-42(-TTCT) , IVS- 11 -654(C—T) ,
-28(A—G),-29(A—G),-30(T—C), -32(C—A) ,
CD17(A—T) ,CD31(-C) ,CD43(G—T),CD71-
72(+A) , BE (GAG—AAG), CD14-15(+G) ,
CD27/28 (+C), IVS- 1 -1(G—A, G—T),IVS-1-5
(G—C),CAP[CAP+1(A—C)/5  UTR ; +43to+40 (-
AAAC) |, Int(ATG—AGG) |,
1.4 Gl #ah

TR v +s R R ¢t K05, P < 0.05 K
ERAGITHE L,

2 #R

2.1 b PR B I PR A R
TR 1 373 45177 e WS B g R A Ay 2 v 4L
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i il 829 2 FE I HE A7 . o Al - A SR,

DRI #5415 4 548 ], #5715 2K Sk 30.9% ; B- Hh 7% H& (K #5
i 248 B, #EAF AR 18.1% 5 o 5 IF B HLFT L
el 5 33401, ¥ R R 24 %,
2.2 HiH iR il kR S AR 2 Y

ou- Ml B AL R 58 AR M A4 - -’ -t
oo, oo, oo, H -SRI N 66.8% .
B-H BT A Hh 11 Fh PR S8 AR 26 HY | Hirp CD41-42
(-TTCT) A1 IVS- 1T -654 (C—T) Jy fe & LAY 28 A8

2.3 IH ML AN S

Goit L g 6 TS K LL A0 EC(RBC) | IfiL
IR A & (HB) AL R AL (HCT) X 2040
MR FL(MCV) 21 21 % 1 % & (MCH) -1
M 2T 8 P E (MCHC) o a- . B.a & JF BH#A 4
) MCV .MCH ,MCHC .HB . HCT 5 E #1 %% 41 b
BYIEAL, 273 A g2 2 X (P<0.05) , UL
1,

x1 WRABESRRELAMSHVNEERILK (v )

Table 1 The erythrocyte parameters of thalassemia patients and normal subjects (¥ +s)

205 n MCV (L) MCH (pg) MCHC(g/L) RBC(x10%L)  HB(gL) HCT (%)

b P 544 89.5+6.0 29.4+2.2 327.7+8.6 4.10.4 121.1£7.1 39.6+2.2
a-H A 548 72.8+7.5 22.9+2.6 314.7£11.0 4.7+0.5 107.2x10.6 34.0+3.1
B-HiF 4 248 66.0+4.3 20.7+1.3 313.8+10.2 4.8+0.5 98.3+9.4 31.3+3.0

af I p LA > 33 68.8+4.8 21.7+1.4 315.3x11.3 4.8+0.5 104.5+9.1 33.243.0

A MR ET A LEAR, P 345=0.000; 'MCV:1=40.950, P<0.001; 'MCH:r=44.442, P<0.001; MCHC:t=21.716, P<0.001; 'RBC:

t=-20.772, P<0.001; 'HB:1=25.372, P<0.001; 'HCT:¢=17.974, P<0.001; *“MCV :1=55.759, P<0.001 ; *MCH : t = 57.474,
P<0.001;*MCHC:7=19.806, P<0.001;*RBC:t=-19.625, P<0.001;*HB: t=37.506, P<0.001;*HCT:t=29.516, P<0.001; *MCV :
t=19.498, P<0.001;**MCH:7=19.707, P<0.001;**MCHC:¢=7.836, P<0.001;**RBC:r=-10.612, P<0.001;*HB: r=12.686,

P<0.001;*HCT:r=9.363, P<0.001

2.4 HbA, I E L

A A i, B- A AL Al o &9 B HB AT
ZH HbA, {5 9] B T+ (P<0.05) , a- #1733 4 HbA, 5%
JEREAR (P<0.05), W3 2,

x2 AEMBTAFIM A HhA, L RILE (v +5)
Table 2 HbA., of thalassemia patients and normal

subjects (X +s)

21 n HbA, (%) t PiE
e b BT 2 544 2.5142+0.380
o LT 548  2471x0.252 2234 0.026°
B HbFT 248 5.099+0.370 -89.501  <0.001*

aFIEBMAE 33 5.099£052  -36.986  <0.001*

LA AR A A

2.5 MCV .MCH HbA, I & S 46

AR BFFE % F MCV . MCH W & F17 1k & 5 5
HbA,-HPLC — 3 V47 B A 5% 5 ok i A dth 22 485 717
R EH ARSI A, R Tk 97.7% , {1
Fi SRR, WA 3 K4

%3 MCV.MCH.HbA-HPLC FTERA LI FEHE
FRAEGIET (n)
Table 3 The positive cases of the parallel test for MCV,
MCH, HbA,-HPLC on screening thalassemia (n)

21 51 n  MCV+MCH MCV+MCH+ HbA,-HPLC
AEHFTH 544 93 331
e 829 779 810

A o HbFE 548 Bl B HbFE 248 B .o B 3T B HET 33 4l

&4 MCV.MCH.HbA-HPLC FATEX & IR0 th 2T R FF R 1545 (%)
Table 4 The effectiveness of the parallel test for MCV, MCH, HbA,-HPLC on screening thalassemia (% )

R e eI TR etk ERESIRIINIE FA A Tt L HER
MCV+MCH 94.0 82.9 89.3 90.0 89.6
MCV+MCH+HbA,-HPLC 97.7 39.2 71.0 91.8 74.5
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3 itig

AU BT R A A R R R AR T YRR
PR3 o S 1 5 | s 70 o i b 2 L A= A
RO s IR BRI, 8 N B F AN TR e
X, SRl 2 LR P B2 W RS A5 50 TAE, 5%
T 1A — DX I B 35 PR ) DL B 2 8 AR 2 AR
TEARGE T L Z AKX G2 b | a- M BT 57 2 d5 v (1) 0
7R P R R skt 2 TR T R O A R Y
CD41-42(-TTCT) FI IVS- I -654(C—T) Jy# W -
ALK G AR A | [R]) AR A o b XA S B
o G B E A A W HEAT R 2.4% , 15 T MR
M 0.37%" , AT g GBI AREAR A G,

H I, 556 % Hb 7% 0 A 50 H — 6 45 21 40
SRR, 2120 W05 37 e PR 5 | il 21 8 4 4
A3 AT RIS R I 25 o Ay 2 ST YRR A L PR
i A B, A 9 2R G0 VA S 00 5 45 T b 9% O A
FEA%, LA AL 2 W7 R W o 21 40 B 2 5088 I X6 4 80
FMNA EEE X, — 3 MCV<80 fL, MCH<27 pg
PR H AT G HR A Tk A T A M A 3 R 4 A
&, It H MCV Fl MCH )i AL B 5 #b 3% S RU R
0™ A S, MCV B MCH 45 4141 il 2
P M 20 A b H 25 2 B E A, © Bk N AR R
I, T M B0 A o AR b b 2% L DR A 2 R
BT A 1) 2140 B S 045 TR A AT B 2% S Ml
4 B MCV Fil MCH 4 F# 1K (P<0.001) , B-Hb 7%
H.oa BB E AT AT o- T KT N
WY FRE B R, SR A 00 [R1RE T RE i A/
AR {5 KM FE I, MCV \MCH {5 L2 F A%, X 43
Y M % 07 A WS P S s e A R L s A
N L9 RN R R AT HERR o

I 2T 141 0 53 A 2 b 375 0 A v B 2 ARG A T
B 5 A IMLT 8 0 BB AR A SR A e v
K 1 ROBOAE 16 3% Wk (HPLC) | 6 410 4% 1 Yk (capil-
lary electrophoresis, CE) 4%, HPLC # & P47 H#AF
fia] {5 2 72 4G HbA, S HBF 153 125 % 5E S5 1ML
EAMIE R T, HbA, &0 s #iA M E
IFEAR , 24 HbA, KT 3.5% 4 /R #5745 B- %% ] B
K, T o- H 3% ) HbAL (H— /N T 2.5% o A5
W, B- 7T 4 HbAL (B TR AT 4, R |
P SRR MERRRAL T . - HB AT ZH Hb A, {EAH X M
B P AR, ELAT 30.5% 11 ou- Ml 7% 5 (R 54
HbA, & IEH , I HbA, 2 54T F T o- HLZE 0

AR UM 22 KR & . AN, EFR TP R o
A9 B HL BT ALY HbA {H AR XT 1E & X B4 i 3 1
T, O 2 40 SR AN FE HbA, B30 45 Bn PEAG £ 1 R
2, L= N BANRE R N HbA (AT & M Z T B
G o E G RIM TR, T 45 & HAb s bR ifb 17
3T, BRI

AWFFEHR F MCV \MCH i & P74
HPLC = FATHA i A H53 , m DA RaAIG PR Az )
(1A {1 B ., i v A ) B s 49 1 R B, 1
B A I 2 R A (R S A e 22, i — 2D
2T B T SIS Wk T AR TR
SRS o X T B H A M AT 3 DAG I, SR
FH+% AR 4 gap-PCR ,PCR-RDB . 5Z i PCR 4 fife 1 £&
M, gap-PCR AT LUK Gl F1 e HE, 212 8
B R %% 5% FL 735 . PCR-RDB R[] G 22
AL AR 2 HAE SR AR R M BT I2 W, I A o 5K
A PCR J fiff i1 48 20 M7 1E 32 1 52 B AT 0 5 7,
F2 B DO CHR IR H fife it 2 R i o3 PR A e th
2T ER , B R R R R AN il
Al R R FHHE) . T DNA I B A R K6 0 A
T BT 2 A e TR 4 SR T (H B AR B R R
155 AT DATEBRAE S 2 L0 810 U 1) 7

25 FRTIR  TESEAT OB A I, 75 2R 0 B 5
0 % 45 LR AR I A R I 1) £, DARR I T 12 R
BCBHPE SR LK RLLT 40 B S B0 A 1M 2T 2 A AR
oM H TN A B B A R A O Ll
FH T4 2 B 7 S 5 AR 4 0 A 245 SR itk — 2D AT
S RI2 W7 U T A5 A58 ket 0 B 76 il v 7R S 0 R L
A R R At s N BT

Sk
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transfusion - dependent thalassemias [J]. Haematologi-
ca, 2013, 98(6) :833-844.

(2] Z=, sk . b i 3% i 266 DRV RS 0 07 92 A 0T 5 0 e
[3]. R E AL, 2016, 31(4) :891-894.

[3] Roshan C. Thalassemias: can we reduce the national
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moglobin A, values in sickle cell disease patients quan-
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the influence of alpha thalassemia[J |. Rev Bras Hema-
tol Hemoter, 2015, 37(5):296-301.
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T 4 A K 1 M 8 AT B2 A 0 e
BT

AR TRIBUR' MRAEIE® IR

(8 ZE] B# Wi 26 2L Z0W R 7 8 10 1 (Klebsiella pneumoniae , KPN ) i 24 1% (5
AR R Y C R, T 2500 . ik RAI PCRERFM 20 Bhine s 1525 25 KPN 577
TR B B- TN Bt B (extended-spectrum S-lactamases, S-ESBLs) ampC it K s i B 2S 1 25 41
FeFLH blaKPC-2 ,blaIMP-4 .blaCTX-M ,blaCTX-M-15 .blaVIM-1 ,blaTEM ,blaSHV .ampC .gyrA .parC , I Xt
KPC-2 .ampC .gyrA S HEAT P51 500, &R FH PCREARIES T 29 ¥k Ry 7= KPC  IMP BRR 75 55 4
i KPN, Jf H 54 TEM \SHV %4 B-ESBLs , J v 18 Bk [F] I G i amp C FE PR 5 20 BRAF I B 24 G 114 v T 25 i
2RI gyrA \parC HE . KPC B IR R Be R I5E 23 7, 155 00 T bk 22 )R R ) U84 S 98%~100% ,
LW [R5 1 K 97%~100% 5 55 i 48 78 75 A1 1G4 Kpn-1504 #k 22 6] 16 8% 15 1R 1) J5 M % & L o 99%~100% .
gvrA \parC SR RAEFRA 0 58.6% .62.1% ., L& 77 KPC-2 IMP-4 BIRRTT Al m e i 4547 2% B-ESBLs |
ampC FE 5] Je 5875 1 M T R 2 T 25 AH G gyrA L parC SEF 1) KPN it 245185 0 58 Jn ™ 28, [6) B A7 A8 s etk A T
A RE
[REIA]  IWRICEHAAE; blaKPC; 1)1 B- N BEREEG ; BEA; PCR

Detection and analysis of the drug resistant genes associated with carbapenem-

resistant Klebsiella pneumoniae

TU Haijian'*, CHEN Shujuan', LIN Qunying®, XU Guanghui'

(1. Department of Laboratory Medicine, Affiliated Hospital of Putian College, Putian, Fujian, China,
3511005 2. Department of Respiratory Medicine, Affiliated Hospital of Putian College, Putian, Fujian,
China, 351100)

[ABSTRACT] Objective To analyze the relationship between the resistance of carbapenem-resistant
Klebsiella pneumoniae (KPN) and the related gene of drug resistance, and to understand the mechanism of drug
resistance. Methods The genes of blaKPC-2, blaIMP-4, blaCTX-M, blaCTX-M-15, blaVIM -1, blaTEM,
blaSHV, ampC, gyrA and parC of quinolone -resistance were detected by polymerase chain reaction (PCR),
which related producing carbapenemase, extended - spectrum f3-lactamases (f- ESBLs), ampC enzyme in 29
strains of carbapenem-resistant pneumonia Klebsiella. And Kpc-2, parC and gyrA were performed by DNA
sequencing.  Results 29 strains of KPN producing KPC and IMP type of carbapenemase were identified by
PCR at the same time. They also carried blaTEM and blaSHV genes of beta- ESBLs, among which 18 strains
encoded AmpC gene. In addition, gyrA and parC gene were detected in all strains. KPC gene fragment
homologous analysis showed that the tested strains between nucleotide homology was 98% to 100%, while the

homology of amino acid is 97% ~100% . They showed the highest nucleotide homology of 99% ~100% with

LA A 48K | T A% [2013503(4) ]
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Reber ’ s bacteria Kpn - 1504 strains. The gene mutation rate of gyrA and Parc were 58.6% and 62.1% ,

respectively.  Conclusion  The resistant situation of KPC-2, IMP-4 type carbapenemase producing KPN

which were carrying a variety of -ESBLs, AmpC genes and mutation of resistance to quinolones gyrA and Parc

genes is more serious, while there may exist the clonal epidemic.

[KEY WORDS] Klebsiella pneumoniae; blaKPC; Extended-spectrum S-lactamases; Gene; PCR

Wl & i T S PUAE R MR e AR
(Klebsiella pneumoniae, KPN) H 3 FlIlfE KA H A
Wi 22 |, 25 PRPUE A 7 FH B e AR e 42 i 5
B R B PR M , 7 o B AT TR B o A9 X 7
FH 2% B B B2 Be At 20 Rk ifif Bk 75 25 4 28 P &
KPN HEAT1 255 A R 3T, BFE T AR BT
TR ZR KPN T 25 WL AR, S
TR TR ok 1 20 2 H A 22 TR KPN it T IR .

1 Mef7E*®

1.1 EARIE

W BE 2013 4E 6 F 2 2014 4F 6 H 75 H 24 B i E
& B I PR S35 R bR AS o 0T 48 A bR 2B I R
5 v B Al 28 50 TR 1A T ATCC-700603 K 3%
A [Q B ATCC-25922 i 2% 5 R g i ATCC-27853
1.2 FERFALER

2% A Y g HLYR N W) AR 77 ) VITEK-2 Com-
pact 4= [ S A 48 AU AT R KL E GN %
FER VAST-13 258 ; 9 5 OXOID 23 /A= 77 1 24
48R ; 75 5 QIAGEN /A ] 4 77 K Taq PCR Mas-
ter Mix Kit; 3€ [# Life Technologies 2% f 4= 7= 1)
VeritiTM 96 fL## & PCR 1¥,

1.3 ZyHAE

% Jfl VITEK-2 Compact 245 /3 ¥ & 45 J% K-B
Y 3B AT 2 R, A5 SRR 4 35 E I R
152 58 25 by E Pp 2> (Clinical and Laboratory Stan-
dards Institute, CLSI) (2010M100-S20) f{) 4 i 4= 4y
YRR I R T T RN BT bR o
1.4 BT B0 B0 1E
1.4.1 MR Hodge %

HF 0.5 2 [CHLAL 1 K I 3% A5 T ATCC25922 #
SJURATAE MH AR b, () W 7 e 35 ma 1 4% (10
el ) B S0 B R LA e 15 i 48 R AR TR
L7 A2k, 35 CREFR LA, T B P 2 4R
N B IE I G BH PR X R
1.4.2 EDTA [R5

B 0.5 2 QB A 1 738 U 3 125 29 0 A 78 MH -

M b, W SE X BRI 40 R (10 we/ ), 7ERE S 1 om Hb
J7 Wi — 25 4t 7, 78 BN 0 0.5 mmol/L ()
EDTA 4 pL,35CH: 2 5%, W% 56 % 15w 410 14 P&l
fE 7E 55 35 EDTA 48 5 il W3 & 4 K BD oy 7 4 )&
it A
1.5 T 2435 DNA $ K

P UL 3~6 1~ 8 fif 1A 7%, SR A% R 4 HUaln) &
CRE IS - B0 ) (Ll R 2 iR 22 R B Ay 7 PR
N TR FE BT AR E HE T 2 A0 DG K DNA
PEHL,
1.6 T 243K PCR Al

PCR 5| ¥ ¥ it 4 i : GenBank | #%F #k H i9 %
DNA J¥ %1, & F Primer express 2.0 3% {4 7£ 2 i
J¥ %1 (coding sequence, CDS) X #1745 551 51 9
WA, 514 A i il k% 3 A W) 9 i ABI
3900 75 20 8 7 DNA & A I, HAR IR 1,

PCR & I /& % BL il : % QIAGEN Taq PCR
Master Mix Kit 2t 7] & Ui B 5 225k #£ 17 , Taq PCR
Master Mix 50 uL,F 354 1 pL, R TE5 191 pL,
BEARIZHR 10 pL,ddH.0 38 pL, 3t 100 wL, PCRY"
4S5 9AC TS P 3 min; 8 1 94°C 30 s, 1B k.
55 30 s,72°C 1 min, 35 MEI ; i 72°CLEAH 10
min, HUPCR =¥ 7E 87 fif e il 2% B BE A 5E I , LA
Thermo- 100bp - Marker A7 X} B8 1E 17 HL ¥k , 45 5 UL
K1,
1.7 JF5IE 558
1.7.1 I PCR AR 2 i

PCR 774 10 ng, M} buffer 3 uL,BigDye 2 uL,
WF51H (£ 1) 1 L, K& FKENE 20 pL, #F
R 5% AT PCR N : i AE P 96C 5 min ;A8 M
94C 30 s, iE k 60T 45 s, 72C 45 5,40 MG ; 4E
fH 72C 10 min; 4CIR-AT .
1.7.2 WF =Py atifk

A5 7 A 2 pl 125 mmol EDTA 12 plL
3 mol NaAc i ; FHIA 50 uL 100%i054% , =R
), G IRCE 15 ming 12 000 rpm 2.0 30 min, 2
BN 150 pl 70% Ak L 12 000 rpm 25
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®1 BERSIMMENTYKE
Table 1 Primer sequencing of targeted genes and length of target products
e S A B PCR 5| #1751 (5'-3")

F11: TTTAGGGACTATTCATGTTGTTG
1 blaCTX-M-15 474
R11: CTTATTCATCGCCACGTTATC

7 (bp )

KP-F2: GAATAGGCTGGGAGCACTG

2 ampC 522
KP-R2: ATGAATCCACCTCCTCGG
KP-F3: GACCTTGCGAGAGAAATTACAC

3 gyrA 454
KP-R3: GCTCCGTACCGTCATAGTTG
KP-F4: GATCATGGACAGGGCATTAC

4 parC 582
KP-R4: GCCTCGGTCGGGAAATC
KP-F5: TTCAAATATGTATCCGCTCATG

5 blaTEM 509
KP-R5: TTAGCTCCTTCGGTCCTCC
KP-F6: ACACCTAGCTCCACCTTCAA

6 blaKPC-2 462
KP-R6: GCCCAACTCCTTCAGCA
KP-F7: ATTATCTCCCTGTTAGCCACC

7 blaSHV-11 482
KP-R7:GCCTCATTCAGTTCCGTTT
F:CACTGCGCCAGTTCACG

8 blaCTX-M 598
R: TCGCCCAATGCTTTACC
KP-F9:CTACGATGATTGCCAGCG

9 bla IMP 542
KP-R9: CCATTTGATAATCGCCCTG
F:GTCGCAAGTCCGTTAGCC

10 blaVIM-1 582

R:GCACAACCACCGTATAGCAC

L 15 min, 2 B3 (EE 1K) FiR AR, N
A 10 pL Hi-Di Formamide %% 1% it DNA . ¥ f#J5
FRIRE S 7E 95°CASPE 5 min, iHUE kS HI /D 2
min Ji AT
1.7.3 B Hrany

afi b I F 7= A5 L R A b AL Y
96 fLAR , ¥ 4F , L sk MAE Y . ] ABI A v Data
Collection® 4/ #4745 I 4215 2] abl \hd1 J% seq
¥ SO . KPC-2 J7H2R H cluster W 3R £FE1 7
[ EME M o gyrA  parC J¥ 51 I chromas 54 A
BLAST Search X,

2 R
2.1 Tk B M2 2 KPN 1 25 1% i
of bk T B e S P AR B W RS B LR At B EE

251 20 R AR BEAT I 25 FE DI E 5T, BRI L
%éZO

2.2 kT R M W e 4 R

29 BRFRAS L K Hodge % Fl EDTA B [R]85 44
R BRI, $5 7 A 00 TR R 7 Rl 7 2 A Tl R 453 R g
2.3 Tt 253 H PCR Kl &5

PCR 34 7= Wy LUK 25 5 DL 1AL 1, AR = K B
(bp) WLZR 1, Byt B b e e LUK I 1.8.,10 5545
B P X5 17 B 35 Rl CTX-M-15 .CTX-M . VIM-1 ;25
5 WK 2 S5 LUK S5 4 F 02N 520 bp XTI 1) &
ampC K7, 73 T HE 2 200~300 bp 55417 Al g5 Y 5
5, HAbY 7 Py S AR A B R PSSR
2.3.1 U B- b R A

29 KR TS Ak 75 B M 25 Pt A= R KPN #R K ) bla-
TEM . blaKPC . blaSHV . blaIMP Tit 25 3£ K, CTX-M |
CTX-M-15 .VIM-1 KK,
2.3.2 = ampC K H T Ol

LK 18 BRIk 7 %5 4 2Pk R KPN ampC
it 2 3 ], KRR 62.1%(18/29) 6
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*2 MnREBHEINESR KPNWZHIFRL
Table 2 The resistance of carbapenem-resistant KPN

MIC" (pg/mL) {0 g i '
S I R (%) (%) (%)
SR VEM/ET B 8/4 16/8 32/16 0 0 100
THRREER 16 32 64 0 0 100
eaNiii ) 4 8 16 0 0 100
WNTh R 1 2 4 0 0 100
S H 16 32 64 0 0 100
SN 1 2 4 0 0 100
KAtk 8 16 32 0 0 100
JENEe ] 0.5 1 2 0 0 100
S e b 2 4 8 0 0 100
WA 32 64 128 0 0 100
KRR 4 8 16 0 0 100
R\Ailre ] 1 2 4 0 0 100
Fe TR A D B 2 4 8 0 0 100
it fig HA S/ HH 4 E 2/38 - 14/76 0 0 100
KAEAbnE 4 8 16 0 0 100
TATRER 4 8 16 0 0 100
WR 37 P A/ Ath el £ 46 16/4 32/4—64/4 128/4 0 0 100

KA F* 116 13-15 12 100 0 0

Z KW % B* 12 11 100 0 0
EP AR 122 18-21 17 3.45 0 96.6

* 2P BRI IR AT K-B 35, 30 B 5057 T mm ; KPN 75 CLST M 24 0 Fil N TE 2K T 2R B, AGH I I 225 431 S (R SR 14 (R A 9 5 MIC” : B IR 7

)& (minimal inhibitory concentration, MIC)

1 2 3 4 5 67 8 9 10 11 M

342
70
65
408

KPC4

KPC-10
KPC-8.

ia coli strain BK32533 plasmid pBK32533

>gi[609263899|Klebsiella pneumoniae strain Kpn-1504 plasmid pKP1504-kpc

il748259286]Klebsiella oxytoca strain CAV1015 plasmid pKPC UVA02

uuuuuu strain ECL-M13354.

M & Marker, 1~11 43 5l & blaCTX-M-15 . ampC . gyrA . parC . bla- ,ﬂﬁE
TEM .blaKPC-2 .blaSHV .blaCTX-M .blaIMP .blaVIM-1 1 ompK36 )
1 THAHEREERRETERR EXE

Figure 1 Agarose gel electrophoresis of drug resistance

related genes

KPC-1
KPC-3
KPC-6
KPC-16
KPC-17

strain KPN-M13355

B2 KPC-2EREFFHIBAL BT
Figure 2 Phylogenetic tree analysis of KPC-2 genes
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2.3.3 MM T T 2 24 AH LA
29 BRTFIN TR 3Kt gyrA \parC 3EIH .
2.4 Tt 25 I F S 5B
2.41 KPC-2 3 7 Be[a] W% 43t
[ YA LA 25 A Bl < R0 A P 22 B A AT 1R )
T 98%~100% ,  IEIR [R5 97%~100% 5 5

190 200 210

it ¢ 5 75 111 G B Kpn-1504 B 22 [] (4 42% 1 9% [ U5 1
B, N 99%~100% , 55 ili & 5 5 1A G 1 Kpn-1504
PR IR R R M 5, N 96%0~99%
2.4.2 KPC-2 L P53 Hr
W4 13 0 B Bk 5 GenBank 1 & A 4 B bk T 91 4
HEAER (E 2) o

250 260

170 180 20 230 0 210
T llllllllllllllllllllllllllllllllllllllllllllllllll!lllllllll LLLLLERL L LR DL DR lllllllllllllllll

COTGTCOTTOOTGACGTAATCGET TACCACCCGCACGGCGACATCGCGRT

H. /| ‘1 n T T
NI I, Wl ol A

A

[ i f

NI H‘H I
II‘J (LY “»IHJ 1) ".'.z LI 'Al lllhl“!l H‘.!‘

ApLBA ¥ 710 -
COGCACCATCOTGCOTATGGCGCAGCCOTTCTCOCTOCGTTACATGCTGRT

|
," 1 1 o
“‘|\’

1

|'j IH ‘ |' ' 4"1 !\ ‘\ \\ “ ‘

(1| f
VT “‘J'Jl m\““i' 11 ' n.‘\u'."

B3 grABEREFGFT
Figure 3 Partial sequencing of gyrA gene

2.5 gyrA .parC B[R 5307
X} gyrA \parC FEH ¥ 5 (& 3 A 4) 5B & 30
gyrA BRI 58 R Ny 58.6% (17/29) . parC 3 [H 58748

FH621%(18/29) . FEHRAZ EEAEPTE gyrA
T FE K 56 83,87 132 % 15 1 Fl parC 4t 3 [H 80 {3/
T

19 3 by, 2

130 140 150 160 170 180 200 210
llllllllllllll-lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll.lllllllll lllllllll

FACOGCGACATCOCC TATGAAGCGATGGTGCTGATGGCGCAGCCGTTCTCTTACCGC

N
oy | "
Al

Hi'dili'.u lI_lL i‘ "”JA ey 'U:Lli

|l M" 'Il' J” “ H ‘\‘\H | |‘MI ”

w}u W (Il
hAluJ ‘.'n' JLM W

..........................

GCTATCCGCTGOTGOATGOTCAGGGAAMCTGGCGOGCOCCGGACGATCCC T,

/M | {1\1 |] !“HHM y ‘W’ "

r [‘H\
| k‘iilku‘ilJ QIL‘,. 1l

l"h

B4 parCERFBEHF5I
Figure 4 Partial sequencing of parC gene

3 it

H 2001 4F 3¢ B 5 ) 8 77 ik E & Y
KPN"™ | B 4 ik 5 B M S 2 A IR L) iz i A
BT 25 KPN KGR Wi 20 il
B S Tt ) i 245 AL PR A [ P A G v 1 £
J B 20 BRI ik T R A 2T AR 2 KPN X
IV K5 p i 24, ek AT TR 24 40 A5 o e 1) 71
TE NG PR 5 B JL-F- B A B - P4 T i 215 24 W Tf 245
(EF R 25 96.6% BR A1) | X BT A Fl M i il S FN 2
FEREAF W 25, I KRG R R LK & B
UK, RIS 22 F it 245 5z i 25 TR, KPN I 22 30X
Z i AE 2R B 25 R 4 5 1K 100% fw@:wu,
RE S P X e B S BN 22 VA 4 B

XF 29 F i i 7 B M 25 P Az 2 KPN AH SC i 25
FERI , & B R R AR i w s AR &R L &R
TR 75 B 06 B B9 KPC-2 Rl blaIMP 3L H, T K5
F Wei S5 AT FAE R 1 [R] s ™ KPC-2 Fil IMP-4
fifg 1) KPN #% , IA A H: 25 3 2 KPN mﬁ*’i%?ﬁ Ak
BT 7 B KPN it 7 B P 254
FEFH

20 FR T ik 7 B M S PL AR R KPN TR 38 K il 13
HEHT g i 7 B- PN e NG B 1Y) blaTEM \blaSHV £
o 18 Ak (] B A I S amp C TG 5E DR, 8 U T ke 5
B AP R KPN (775 2R 24 3 AR A7 81
G, e 0 A A AT Bk 7 85 M 25 P 2E R KPN B
o 3 A 7] Bt 4 B ESBL Il ampC 3[R, Hivp 2



BB ST 4E 20164E7H %5834  H5431 T Mol Diagn Ther, July 2016, Vol. 8 No. 4 - 251 -

FRAEHT 3 AP B- PN LB JE A, Ogbolu ™ HIX I5E s
SR IR 7 B DA PN T %) £ A A ) A A8
HA A BT TE 25 W BT 25 36 R . kR A R
A5 T R 22 ol B - DAY I e il B B — A B P, 4R I
PRI AT 7 i o8 BIAR K R

P WF 5 29 A TR #1 2% 30 960 s o T 25 bt A= 28
24, HHTIA A Fal s 15 i 2 it 245 4 22 X (quinnlone re-
sistance determing region, QRDR) % fih DNA Jig #%
it} gyrA JE R ] i ¥ A i parC SEH 848 5
R T I 25 A 5 29 KRR T B A 2 24 Y
KPN £ ) gyrA  parC P {H gyrA \parC FEH
ALY RN 58.6% .62.1% , ToiF it Be T A W58
AR 2 30 60 i ) 25 0 26 FR N 24, 150 9 s 5 T
J5ifit 253845 LA ML T2

o BT K6 T T Bk 1) KPC -2 3 X 5 Genbank #E47
BLAST B A AR SR 1R (NG036544.1) K%
A 7 (KR052097.1) A i1 ¥ 7 [G 1 (CP011639.1) |
K9 94 I #F B (CP008901.1) . #f [ 7 42 12 AT 14
(KP987215.1 ) 45 T 1) J bz 341 Gt A ) 114) 2k A1 HL: ]
TR 99% , Uk WA SR A T 7™ ik 7 B s Tk 181 ]
TE A [ B8 A b A% 1, Qi 45N G i KPC-2
IMP-4 Fi§ () B RS T 0] B sl ok L, a3 2o i 24 5%
PRI 7K S o B 1, #EAS 8] B P 2 [B) e B, s i s
B PN 2 2 WLAT 5 X AR PR Ak 22 ][RIV 0 T, 45 2R
R RR RN A 98%~100% , & 3L PR [F) R 1 Ky
97%~100% ; 5 Jifi #¢ 52 75 1A G & Kpn-1504 P 2 [i1]
A A Y R TR R B3 8, R 99%~100% , $ 7R AT 7E T
PEMERAT I RE

25 L i 7 B I 25 P A4E 2R KPN & Z Rt 2541
I FE, A blaKPC-2 . blaIMP-4 BV 75 15
[F) B} #7147 B- ESBLs . ampC & R N 58 7% [ nds 45 il 24
it 2540 5C gyrA \parC 3R, Wi fifi i 2454 50 5 A0
JEH 3 20 BRI ST blaKP-2C K& D4 [a] Y5 2 27 12
B A7 AE Tk A 5 vE B VTR 25 L R A T T RE
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ZEB1 TR PR FR bR B2 g v 260 B 38 L

R4 wE Ko’ XH GE AL BHUFET

(¥ E] B %] ZEB1 RKiK5HUE A ZLAR M B8 (Burkitt lymphoma, BL) Ifi RGBS 802
K FR, Ak IR 33 6 BL BE I AR BT R, S 414k A Bel-6 .MUMI . ZEB1 \E-45 4% 2 14 Al
N-SGKE TR 321K, JRA 24 32 K6 I EB J 7 4 5% RNA (epstein-barr virus RNA ,EBER) . 458 33 /il BL
1 Bel-6 . MUMI . ZEB1 1 EBER [H 4 % 43 24 90.9% (30 #] ) . 21.2% (7 4] ) . 42.4% (14 %) .30.3% (10
B o B R B AR F K B-H5 A5 8 R NS5 26 11 . ZEB1 3K 511 K 4010 . MUMI 38 AR AEIRES TC
K (P>0.05), 5 Bel-6 Il EBER ik th L4227 L (P=0.067.0.057) . £5if  BL RFFFEL ML |- J [] i
AL G, ZEB1 FIA 1T e 55 EB B A ¢, JL BRI A ik — 2T 5% .

[EEEIR]  AASLRRKEUR el 21k % ; ZEB1 &

Expression of ZEB1 in sporadic Burkitt lymphoma and its clinical significance
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[ABSTRACT] Objective To study the relationship between expression of ZEB1 and clinicopathologi-
cal features of sporadic Burkitt lymphoma (BL). Methods The clinicopathological data of 33 patients with BL
were retrospectively analyzed. The expressions of Bcl-6, MUMI, ZEBI1, E - cadherin and N - cadherin were
detected by immunohistochemistry and EBER by in situ hybridization. Results In 33 cases, the positive rates
of Bcl-6, MUMI, ZEB1 and EBER were 90.9%(30 cases), 21.2%(7 cases), 42.4%(14 cases) and 30.3%(10 cases)
respectively, and negative for E-cadherin and N-cadherin. There were no significant differences between ZEB 1
expression and clinical stage. Bcl-6, MUMI and prognosis were poorly associated with EBV infection status (P=
0.057). Conclusion ZEBI expression is associated with EBV infection status. Its mechanism requires further
study.
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Bl 1 BLZHZ Bcl-6 BIFRIE (SP %, x400) B3 BLHZ ZEBI BYFRIE (SP % ,%200)
Figure 1 Bcl-6 in BL tissue(SP, x400) Figure 3 ZEB1 in BL tissue(SP, x200)
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Figure 2 MUMI in BL tissue (SP, x400) Figure 4 EBER in BL tissue (SP, x400)
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B LR, 2EA ARG NST Bk o il Ik He % W 33k 56 (enzyme linked immunosorbent assay, ELISA ) 43 #t
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Preparation and immune signature analysis of anti - dengue virus type 2

nonstructural protein 1 in vitro
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[ABSTRACT] Objective To prepare the polyclonal antibodies directed against dengue virus type 2
(DENV2) nonstructural protein 1 (NS1) (anti-NS1 antibodies) and to analyze the immunological characteristics
of the antibodies. Methods High titer polyclonal anti-NS1 antibodies were obtained from BALB/c mice
immunized with DENV2 NSI1. The binding ability of anti- NS1 antibodies to NS1 protein or DENV2 was
detected by enzyme linked immunosorbent assay (ELISA). The cross-reactivity of the antibodies with human
microvascular endothelial cell 1 (HMEC-1) was demonstrated using immunofluorescence assay. The levels of
activated complement in the co-culture systems of anti-NS1, HMEC-1 and fresh syngenic mice sera were
measured using ELISA. Results Anti-NS1 antibodies could bind to NS1 and DENV2. The highest titer of
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the antibodies was 1:1 280 and 1:640 respectively. Anti-NS1 antibodies could cross bind to HMEC- 1. The
levels of C3a, C4a, C5a and sC5b-9 in the co-culture systems of anti-NS1, HMEC-1 and fresh syngenic mice

sera were sharply higher than those in the co-culture systems of HMEC-1 and fresh syngenic mice sera (P<

0.05) and the co-culture systems of PBS, HMEC- 1 and fresh syngenic mice sera (P<0.05). Conclusion

These results indicate that anti - NS1 antibodies can crosslink to vascular endothelial cell and activate the

complement system, which may be involved in the immunopathologic mechanism of dengue hemorrhagic fever.

[KEY WORDS] Dengue virus type 2; Nonstructural protein 1; Anti-nonstructural protein 1 antibodies;

Membrane attack complex
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Figure 3 The cross-reactivity of the anti-nonstructral protein 1 antibodies with HMEC-1 demonstrated immunofluorescence assay
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Analysis of HCV infection among voluntary blood donors in Dongguan city

from 2006 to 2015

ZHONG Chihui', ZHANG Yuzhao®, HUANG Zhisen', HE Ziyi’, ZENG Tao™*

(1. Department of Blood Donation Serve, Dongguan Central Blood Station, Dongguan, Guangdong, China,
523930; 2. Laboratory Medicine Center, Nanfang Hospital, Southern Medical University, Guangzhou,
Guangdong, China, 510515; 3. Department of Laboratory Medicine, Dongguan Central Blood Station,
Dongguan, Guangdong, China, 523930)

[ABSTRACT] Objective To provide scientific base for the relevant policies of voluntary blood
donation by investigating the status and trends of hepatitis C virus (HCV) infection in local voluntary blood
donors. Method Anti-HCV antibody in 703 427 cases of specimens obtained from the blood donors were
detected by using enzyme linked immunosorbent assay (ELISA) from January 2006 to December 2015.
Results The total positive rate of anti -HCV in local blood donors was 0.31% among the most recent 10
years, which showed a declining trend year over year. Women were found to have a lower positive rate than
men (P<0.05). The positive rate was also negatively correlated with the growth of cultural degrees in blood
donors. Moreover, the positive rate was significantly lower among repeated donors compared to first time
donors (P<0.001). Conclusion Female, better educated, and repeated donors should be regarded as the
better objects for the recruitment voluntary blood donors in Dongguan city, because of the lower positive rate in
HCV infection.
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Figure 1 The positive rates trend of anti-HCV in voluntary

blood donors in Dongguan between 2006 and 2015
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Table 1 The positive rate distribution of anti-HCV in different voluntary blood donors population in Dongguan
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Screening results on human parvovirus B19 infection in women of childbear-
ing age in Guangdong area

HE Tianwen'*, HUANG Binmei'? , WANG Yunan'?,ZHONG Zhicheng'*, CHEN Keyi'*, YIN Aihua'**
(1. Medical Genetics Center of Guangdong Women and Children Hospital, Guangzhou, Guangdong, China,
511442; 2. Maternal and Children Metabolic - Genetic Key Laboratory of Guangdong, Guangzhou, Guang-
dong, China, 511442)

[ABSTRACT] Objective To analyze the screening results and investigate the pathology of human
parvovirus B19 infection in women of childbearing age in the Guangdong region. Methods An enzyme
linked immunosorbent assay was used to detect the specific IgM and IgG antibodies of human parvovirus B19
in women of childbearing age in Guangdong. Results The positive rates of specific IgM and IgG antibodies
of human parvovirus B19 among the subjects were 1.40%(700/50 086) and 16.72%(341/2 039) respectively.
Conclusion 1t is very important to carry out the screening of human parvovirus B19 infection in women of
childbearing age and newborn for healthy child rearing and to improve the quality of life for the population.

[KEY WORDS] Women of childbearing age; Human parvovirus B19; Enzyme linked immunosorbent
assay (ELISA)

A4/ B¢ B19 (human parvovirus B19, B19)
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SARYRL R LAA TR 2 L, I CREXT B19 35
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AAME B R A ARHF LA (81000255)

R S M B R IR T AE AR, AT 5 | 2 il R
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RAE AR EAARE GG, R L&Y B19
AT TCREAR , AT e A B2 0 AR 2R IAURE AR L
WU, 5 3 S 80 N R G R E e BE M R LK
Jiteol o ARSCXF 2012 4F 1 H 2 2015 4F 3 Hti2 T
TR A AR R B IARE =R AR G AR R AR 2
AL DI T 2RI RIS E R AT IR
JPR T AR IX B R 8 Lo b AT B19 R A, T it
JTARMLIX F I E e B19 B GLIR AL

1 #EREFHE

1.1 fFRxT%

20124F 1 H 2 20154E 3 Hti2 T A& 1040
PRAEBE AR =R AR T g R BRI B st A vt ik
ARk A TR A AR AN F IR R
X W 2ot 50 086 1, Hovh 22 i K £ Lo 4 298
B, 7= R A A 2 P 39 929 ], RZE AN EH 1 5 859
B AFIAE 14 % 2 50 % 2Z 8], SR8 26.7 %
1.2 AU 5

£ FAY S A 35 [ Thermo 2> 7] Multiskan MK3
4 H g il b A F1 75 % eppendorf 23y 7] 5810 #l 5 2
BLDAL s NG/ EE B19 R 5% 1gM Al TG Pk
I3 70) 6 (it 3K B 92 W B3 99 7 | enzyme linked
immunosorbent assay , ELISA )} FC it 4 i 1 7 [ 4
THFEMIAE KA PR A2 4L
1.3 ik
1.3.1 FRACREE

FAEAEPUEEIN 2 mL, 4 h XA, 7] B 4~8CI4
£7 2 J] I R PRAF I 5 4 25 103 5 B -20 IR AT
AL 5 S R
1.3.2  B19 #¢:5E 1gM il IgG Hi 446 1

AE P& M 75 [E eppendorf 23 ] 5810 #l 15 58
BLOHLAE 3 000 rpm | 2500 5 min, 43 B ML 5 SR 5
SR FH 18 [ 2 v S W & A RS /Y B19 R S
IgM F1 IgG i A A6 38 770 &5 % 2 4 5 1L 785 s A
Fr# I, {5 FH 2% B Thermo 2 7] Multiskan MK3 4=
H s BRSO FE (1 (OD{E) | T A 14 4%
P PR UL S22k 58
1.3.3 2WibrifE

bR A K I OD B K F i 3 & 1% € 1Y cut off
{30 R B , ARASKE I OD /N4 TR A ik E 1Y
cut off {EH] Ay B
1.3.4 Zuitzeaba

K SPSS 19.0 e T8 #1755 48 434, 21

PR R 7 K58, P<0.05 o 25 5 Gi it 2%

2 #R

2.1 Fi 7% B19 ¢ 77 IgM il 1gG i A& K il
gt

Z VA AR IX F I I B19 FE 1 IgM
F1 1gG B 4 BH 1 2 53 51 2~ 1.40% (700/50 086) .
16.72% (341/2 039) , A& WL % 1., % 297 &
FL, 2200 04T B19 A9 TgG K I T4 £ X B19 4
P2 ST L T 22 B AT B19 fY TgM A I Sk 22 1
£ B19 gy BFoE Xt G b DL 2o kol =, S 3K
B19 $55 1 1gM M1 1gG HL R K I 1) L 550R — 34
2.2 i AL B19 YL L

HR AR 2 5 TR 22 50 S ZE T AL e 2 A LA
ZH B19 9 IgM PH M2, A2 i 4 F 22 91 20 B19 1)
IgM PH 3R 50 531 Sk 2.02% (8774 298) 1 1.23% (492/
39929), ZEHjZH B19 (Y IgM PHAM: R H 22 0 4H =
XS AH G L (P<0.01), BAKRLE R E 2,

1 IEHXREFRE% B9 R 1M 0 oG HLiE
i g5 R
Table 1 Detection results of B19 specific IgM and 1gG

antibodies in women of childbearing age in Guangdong

PUARKRAL RN BEITEGTEL BEPER(%)

IgM 50 086 700 1.40
IgG 2039 341 16.72

2.3 BT S AT Lot B19 BRYLE

I AZEARNT b B19 IRy IgM BHPES, Lk
T SRR F Lok B19 1Y 1gM BHER . A2
ANHE Y B19 W IgM BH P R R 2.07% (121/5
859) , lLZ# 40 B19 f4 IgM BH MK 1.23% (492/39
929) 151, 2 F A G E X (P<0.01) , HARZE L
%3,

®2 ZEIAZEALMEBIOA gM FEMEERFSR
Table 2 The IgM positive rate of B19 in pre-pregnancy and

pregnancy women

SreR P BHEEGED BHdER(%)  x° P

2P 4298 87 2.02 188
0.000 0
P4 39 929 492 1.23 391
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R3 ZHLUMARZARELMEBIO M BEMERFR
Table 3 The IgM positive rate of B19 in pregnancy and

infertile women

PRPE PR

! %% ? P
& : W (% X
ZpHAA] 39929 492 1.23
26.841 5 0.000 0
REREFH 5859 121 2.07

3 it

B19 YL B R AT, A KA W HE
X B19 i &y J8& , Je L L AN G £ WL, B19
TG B S 8 AR R, 76 AR IR I 4 B19 Ry Al &
T A SFERILEERRE R IRILEGE S
Al AR AR G e PR K B2 O L 56 L i s AR
W BTN 25 A E 45, R L& AR T FK i i B
TG B19 i PR IR R 1T B19 %k B /2%
Y lifq AR 12 W7 RN A T 27 V8 A ) R O kRl
FH i ELISA {55 £ . Western blot B 50 53 5¢ 1
£t B19 i 2 45 5 1gM  TgG B geA TG, i
ELISA J7 48 /R fi & 0 MR T5 B IR I 55 45
DE A AR R B19 B gL i A 9 ) ik, ARSI %
K 11 ELISA 357 i A B19 84y, 4347 1 2012
1 H E 20154F 3 Atz T AR A A PR 0
Bb FERE A B A R RN B 2 AL RO EAT TG
A RIR A AR AN E IR W HEAT B19 JEk YL i
AT 2R L X Lo 50 086 1, B19 (1) 1gM Al
IgG i & BH 4 2 53 51 2 1.40% (700/50 086)
16.72%(341/2 039) ., AHFFE 1Y B19 1 IgM BHME R
BESCHRARIE 6.72% 1K, T BEJF PR A A [ b dsk PH 14
VN EEAY R 5ol WA (O =3B A 1B g 3
B, R4 B19 (1) IgM BHA R L 22 4 , R 2R
B B19 1Y IgM FHMEF 22 4 . B19 e ]
e S5 AN AE HA M, et — LR
Tih o AH & SCHR 8 iR i, B19 AT RE 2 B TORCH
JEe 2 A i 2 A A e R P Y L R AR
— AT B T g R 1 2 I AN RE R AR R S
PEPUAR K 1 B B19 %5 85 , 9 B 1Y R 2L e 5 30
TR = o FHOCSCHkIA TS i, 74814 B19 1gG kA
N BEXT 20/ N 7 B19 A7 — 52 I B8 RE T, 1 %
Yy B19 J5 Al AL BR , % T B19 1gG Hifk
R VR B 2 32 4/ 7 B19 gt (B

2 50% ) 22 T FE R G /N 5 B19 J5 , AN AR
SEPER AT, T H A 10%~50% 1) B19 1gG $it
1A BH P 2 X6 410 /1N 99 75 B19 B - U JER e TG AR 47 fig
Jio AT X T B85 40/ BE B19 i 4b
78 DX I T % 1 vy A S o i kR AL A S
RERGER WA G . WRSEA BT RIE , 78 48 /1N
B B19 SR (Y AT, Horh 3%~8% W 22 A HE &
PRIy, 6 £ T AL HE N 33%~51% , i 5%~16%
R 2 i B T ™ G LR R FIAE T, A5 L IR
FE R 2~7 & 2V L IPIGE AR N i
A I B AR

DA I 7 0 18 L B JER L R 22 1 5 | S I PR
B A 1 DG, X I 10 e i AT B19 JRk 4 i A DA
KR B e AR EE X i AN REEAT B At Ak
AT, R AR e, SRR R A DR
PR RA R R

SE

[1] de Jong EP, Walther FJ, Kroes AC, et al. Parvovirus
B19 infection in pregnancy: New insights and manage-
ment[J |. Prenat Diagn, 2011, 31(5):419-425.

(2] #t/ha, 2235, XVARHT, 45 . 3 628 19 10 2 i/ N B¢
B19 IfiL 175 27 A I 25 2R 0 A [T ). ot oo R 5 4 RO
5€, 2015, 32(6) :27-29.
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TR TR S 1 T A C A 55 M

RA BT IR IMNRAR ABE xEa!

[ E] BR K BRIEE MR RRL 4387 8 R B4 2 1 (proteasome maturation protein,

POMP ) (14 3 15 4k, FR IR Xof JH R 25 14 I A 122 1 52 )

Frik AHES 097wk r K RO PR

At 6.8.10. 12 JE AR SE R B, SR A€ 6 € & PCR J7 &1 %2 POMP mRNA ik, ZR
7 6 1 PCR 275 25 A A AR 1 POMP 5 [R5 345 7K SF Fifi 45105 185 22 52 78 9 T i B $4 (P<0.05)
258 RSB AT R B A R TR S A B AR i AHIL R SR T REAE R A B D BE R REAL

il R E AR

[(RER]  REG WRPEIDN ; E AR AR RAE A ; & A A

Effect of alcohol on proteasome assembly in hepatic tissue
ZHANG Li', YAN Ming’*, JIANG Di', SUN Xianjiu', ZUO Haijun', LIU Meihong'
(1. Department of Gastroenterology, Donghua Hospital, Dongguan, Guangdong, China, 523000; 2. Department

of Gastroenterology, Qilu Hospital, Shandong University, Jinan, Shandong, China, 250012)

[ABSTRACT] Objective To evaluate the expression of proteasome maturation protein (POMP) in the

rat models of alcoholic liver, and investigate the effect of alcohol on proteasome assembly. Methods

Establish the rat models of alcoholic liver disease by gastric perfusion method, and kill the rats after 6, 8, 10, 12

weeks. The expressions of mRNA for POMP were detected by fluorogenic quantitative polymerase chain

reaction. Results The expressions of mRNA for POMP increased gradually along with the increase of

alcohol administration. Conclusion  Alcohol administration resulted in the assembly of proteasome. Ethanol

induced proteasome malfunction might be responsible for the obstacles of proteasome mature mechanism.

[KEY WORDS] Rat; Alcoholic liver disease; Proteasome; Proteasome maturation protein; Protein

oxidative damage

T K5 P BT o 38 T8 AR T g, L O 3R AR
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A it RT3 i 2 b 26 DR 0 ) SRR S L R L
PR 2L PR PRI BILIRN ™, 25 D e 2 At il
BUAAE AR AR S I 40 A 0 A9 B
KRS B BT 5 B0 20 M 4 1 2 75 ol T EE
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JEEAE 1 POMP HY 23K 5, 50955 TS %) I 2
[N A

1 MRFnAEx

1.1 ME
111 LK shY)

B AT it B B Mk Wistar KRR 40 2 (4 JE &) | 1k
H 180~200 g, M [ 111 A K2 B& 2 Be SE 55 s 1)
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1.1.2  F)

Trizol # U (Invitrogen, € [& ) , SYBR Pre-
mix Taq™(RiEFAEY TEARAHE ) ,M-MLV il
5 SR (Promega, 2 [H ) , 519 (_ LSRR YR
AT o
12 Fik
1.2.1 BRI EEST

TEH MR 1S K R EEAL S R 5 4 % R
ORI (S ad]), 48 H, HERI 2 3l i T RS i
BT AL B AL . 40% I KE 5 gke A 4 T
K LBEJG 50% K 7 g/kg 25 8 JAK , 60% K 10
glkg BH 12 AR, HES2REA T XRAS
TAHRAFAE ALK . KRR 5 T 6.8, 10,
12 JE i AbAE™
1.2.2 S 5EE B PCR K POMP JEIH &4

i Trizol Ui 1 45 #E 47 1T 21 41 RNA $2H, %41
GG RE e it 5 AT I S o 3 SR UK R
(4 RNA 1 wL M-MLV ¥ % SEff 1 WL | 300 55 5
e 7 WL BEMLE Y 2 L, il 2 RNase 7K #h &
20 pL) , ¥ S 8. 37C Wi 5 1 h, 95C K ik
10 min, PCR W& % (SYBR %5644k 10 wl, I
T34 0.6 wL,cDNA 1 pL, %7€ 7/K 7.8 pL).
POMP I ¥ 51 ¥ J¥ %] 2y 5' - CCCCTGAAGTTA-
CAGGTGGA-3', T if 51 #1751 h 5' -AGCGTAG
CTCACCCATCAGT-3", ¥ 3K ik 169 bp; N
% B-actin_FIF519)F 514 5'-CGTTGACATCCG-
TAAAGACC-3', T liE 51 ¥ )57 5 & 5’ - TAGAGC-
CACCAATCCACACA-3' , ¥ ¥ =Wy K B 0 176
bp. FT A 514+ % H Primer5.0 1% 111 £ 4 NCBI
Blast 5 UE /= P 55 5% o 71 58 BUS AR S CufE T
TRAHNT Rk
1.3 Gl #abH

Bl b B R B SPSS 18.0 i34k 4 , 4% LHFEA
PR 18R B One-Way ANOVA 75 225304t

2 R

21 AR AR

HET 6 JA] BF JH &4t JEL HE 1) (v 4 5%, 5 40 ) 4t i
PR AT i g D A 4 /DN it v o DX s W 8 ]
FF 200 B PN B T S G 2 20 R A B A BE 2 20 A
— {5 10 J& B FF 40 e HE S 2L L A A ik Bk B I
Py, A KA BT 5 12 Fi B IF /N S5 A 2R, BT 41
6L B i 7 3E — 25 R, ] UL B S e B % R A iR

HE ),
2.2 IMiEAP i Eda br kil

A2 1 AT UL T 6.8 .10, 12 J8 K RUMYE H
M = Tg (triglyceride, TG) . N & R & & 7 ¥ i
(alanine aminotransferase, ALT) | K [ ] 4 & R %
HE 7% I (aspartate amino transferase, AST ) | Bl
1% 'R [ (alkaline phosphatase, ALP ) %5 8 #r 34 & T
XP R, Of BB W B, 25 A S

®1 MFEUERSENE  (mmol/L)

Table 1 The serum biochemical criterion (mmol/L)

ZH 5 TG ALP AST ALT

XPREZE 1.3720.14  273.7£23.3  120.0£15.4  34.0x4.5
68 1.79+0.17° 298.4+42.9 166.1¥18.5  56.3+6.3"
8 JH  2.1420.23" 339.4%30.9° 183.3x14.6° 81.3x7.7
10l 2.36+0.16" 379.9+51.7° 226.4+21.7° 91.8+12.6'
125 2.35+0.13" 442.0+29.6" 310.3+16.5° 125.1+11.8"

EixF IR L, P<0.05, 2P<0.01

2.3 P44l POMP 3E [H % St 5 5 PCR ¥4 fiff iHh 28
Saiin

H 2% 2 45 SR T AT B s ] SiE 4 AR 4% 4]
2121 POMP mRNA AH X} 2 A 5t (0.42+0.40 ,0.63+
0.44.3.48+2.50 ,4.22+3.31) , 15 15 20 K BT 2H 41
POMP S H Rk fm B e 158 3 4 Je 4 5 1F
O FRZHAE LU AT BH 22 5 (P<0.05) .

3 it

T A IR P9 18 S8 Ak AT P 7= A2 K 19 1 ER
S EH T RILIREE , i N A AL TsE
TEe, 1 AR5 A2 B AL R R AR B 1B
52, HUBEIE o 8 AR R SR AR, ok Re bk A
W B AAAE IR B Ko7, R R A Dhfe, 4
FOPAE R

BB A S 10 48010 2 1 3R A 2 200 i o) e
SR N R FE AL L B B R G TR SR R )
g B AT A, R R AN I 00 1E H Th AT A F
5% 7% W 25 [ i 1A (proteasomes , PS) 1] =1 40 | = BE£E
PR A P 24 T 0 i SR AL R T, Wi R S e
B, W R B E A BBUE R A
PR AL TCTE I TR 5 A IR IE . AR SR 2,
AR R FE 6 JEISE 4 1 PR A0 T A el AR R
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S B € R IR AR - 41 % 83 ( hematoxylin-eosin staining, HE ) o A S 6 JH B HE Y4 68, 5K 200 £5 T WSS s B ¥ 8 J& B HE %4
8, R 200 45 F W8S C SR 10 I HE e 68, 350K 400 4% 5 W< D 3 12 J5 I HE Y64, ik 400 £5 F W4
Bl BRESEARGALSFEZNE

Figure 1 Histological features of alcoholic hepatitis

®2 BHEAREABEPOMP BREFIEER (x+s)
Table 2 Expression of POMP mRNA in different groups (% +s)

15 _— ACt AACt 9 M
(Ct, HRYFEH-Ct, NS EE ) (ACH B -ACH XFHRA ) (FEAUZH H (58 R 05 BR 41 A5 %00
X HEZH 8 4.52+1.91 1 1
6 JA 8 5.4620.93 0.94+0.93 0.42+0.40"(P=0.005)
8 J& 8 5.21+0.75 0.69+0.75 0.63+0.44"(P=0.048 )
10 J& 8 3.54%2.24 —0.98+2.24 3.48+2.50" (P=0.026)
12 J& 8 3.24%2.19 -1.27£2.19 4.22+3.317(P=0.002)

L% IR LE , #P<0.05

fRAg ARt E , 2 12 JRI B AR B I . AR S50 1Y i
F 9 R I BSR4 22, K Ui A Ak B 1 o i
AH S T, 2 1 A M IV e K T e, e A TR R
T oS R A AR 05 P AR AR DA T 5 1 A i 4R L6143
FALE AR BN AR S R An 493 o
POMP 7£ &5 [ il 1% ity 21 2% 3t i v % 4% B B4
FH S U i A e g ARG T B 2 T 5 RS B R A

P, AR R S o 35 B 25 S POMP, 26 it
i &  POMP [ £7 7 (15 B W FE 1% b A7 o5 9k 3
T, DT TG 3% M 1 T4 A e 8 0 P o JBRE
EER T i i DR[| AN = Sl R N U |
MG132 J5 7] i #5 K & i) POMP |, & Jin T %) 5 44 i
53, [) B 28 AT 1 T B o AE bR POMP JE A
) 4T A PNt ] W B o 3R B R IE Y, (E A Y 2R
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Ui 25 AR S R L e R BURIEHE ) 22058

SREA XEZ' REFAR EEM OEH OHEA RTET

UM

(# Z] B @ KEURM T E R 4% 5 8 %K (genistein, GT) FII°K 217 5T (daidzein, DD ) [R] fif
FEEIY AT, FAR I RS R BRI HE 3l ) 25 240, R 0 S B A R B RNPE A B2 A1
Wik, Aik KBRS %4 T GT M DD IRER (15.0 mg/kg) , 7845 24 J5 AN [RIR [R] B4 PR, R
WA IR TS, I 1.0 mL Y s 42 I B AR AL & W0 o SR A R ROUAH €335 75 (high performance liquid
chromatography , HPLC ) 72 I 2 ¥if# 5 GT F1Kk DD A9 ¥ B , R H Krommasil C18 (& 3543, DL -7K (52:48)
S A, U 1.0 mL/min A3 R 30C, A K 254 nm. ZER HE T R RBORAH 135 k- 5 ANk
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Investigation of urinary pharmacokinetics of free genistein and daidzein in rats
70U Huigin', LIU Yalan', YU Mengjie', WANG Haipeng', WANG Yu', XIE Baogang', ZHANG Shouhua®*
(1. School of Pharmaceutical Science, Nanchang University, Nanchang, Jiangxi, China, 330006;

2. Department of General Surgery, Jiangxi Children’s Hospital, Nanchang, Jiangxi, China, 330006)

[ABSTRACT] Objective To offer an alternative approach to evaluate the bioavailability of isoflavone
by urinary excretion, establishing an HPLC method for the determination of free genistein and daidzein in rat
urine and obtaining the parameters of urinary pharmacokinetics after their oral administration. Method The
rats were orally administered with a single dose of genistein and daidzein (15 mg/kg). Urine samples were
collected from different time periods. The samples were lyophilized and then extracted ultrasonically by 1.0 mL
methanol. HPLC analysis was performed by a reversed-phase HPLC column (Kromasil 100A, C18). The elution
conditions for HPLC were methanol and water at the ratio of 52 % (v/v) for isocratic elution, the column was
maintained at 40C, flow rate was 1.0 mL/min, and detection was set to 254.0 nm. Results An excellent liner
relationship was obtained by developed HPLC-UV method in the range of 0.5~10.0 ng/mL with high specificity,
good precision and high accuracy. A plot of urinary isoflavone concentration versus time suggests that there
were two peaks at 4.5 h and 13.5 h related to absorption in intestine and enterohepatic circulation. The half-time
in urine was found to be (7.5+£0.59) h and (8.5+1.2) h for genistein and daidzein respectively. The cumulative

excretions of genistein and daidzein for 72 h were (45.2 £ 7.2) ng and (56.1 £ 12.2) g, respectively.
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Conclusion The method is reliable, simple, rapid and suitable for comparison and evaluation of oral

bioavailability of isoflavone pharmaceutics as well as pharmacokinetic study.

[KEY WORDS] Free geinistein and daidzein; High performance liquid chromatography(HPLC);

Urinary pharmacokinetics; Oral bioavailability
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Figure 1 HPLC chromatograms of urine samples
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Figure 2 Mean urinary genistein (A) and Daidzein (B)

concentration versus time curves
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Table 1 The urinary pharmacokinetic parameters of genistein

and daidzein after their oral administration (mean+S.E., n=6-8)
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Recent progress in basic research concerning the therapeutic anti - dengue

antibodies

YIN Qingqging', WANG Jianyu', CHEN Qiang®, ZHOU Xiaohong'*

(1. Key Laboratory of Prevention and Control for Emerging Infectious Diseases of Guangdong Higher
Institutes, Department of Pathogen Biology, School of Public Health and Tropical Medicine, Southern Medical
University, Guangzhou, Guangdong, China, 510515; 2. Biodesign Institute and School of Life Science, Arizona
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[ABSTRACT] Recently, dengue fever, the mosquito-borne infectious disease, spread rapidly all around
the world. However, there is neither specific medicine nor effective vaccine which can be used in clinic. The
studies concerning therapeutic - antibodies against dengue virus(DENYV) are facing major blocks of antibody -
dependent enhancement(ADE), etc. This review highlights the current basic research to figure out the targeted
epitope of therapeutic-antibodies against dengue virus and the molecular mechanism involving in ADE. This
paper will provide valuable insight for the further studies of dengue fever.

[KEY WORDS] Dengue virus; Therapeutic antibody; Antibody - dependent enhancement; Human -

derived neutralizing antibody; E-dimer-dependent epitope
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Al SR A RNA AR . — S B
) DENV S} 1 90 4~ E 8 1 — R 1R 41 5 IF i 20
TERZE R o TG 1 B 2R ST B, 4N A (] A 35
B R E L5 M 2 A0 8 L 5 H Al R & a4
SR (RIS 2 o DO N A R IV S BT N Oy
RN (I 25 sh A . E 8 A SR 7E P pH 4 T
JE— R o IR AS B A R B T, L 3 A4
F93 . ED I \EDIl M EDII. ED I % F5%E E &M
F1%) 22 35 vty A1 D T1 114 322 35 iy PR 465 ) e J 2R
ED I £ 7% i /K @l & ¥4 (fusion loop, FL) , fit i 55 R
PERRIE T 5 N ARG ED IIL/E DENV 5 48
i 58 27 A 2 A 1) R ZE T B X 88k, ED I 25 M) A8 42 2k
ARl B [N 58 AR AT BB 235 5 BE I AL, 5 30 1
B 7 1 90 55 5 B0 0 7 0k 3 T HL A 9 S g rh R
RN o

DENV [fil {5 #4325 & F 2 B & IR L 43 4
PR M35 %) (DENV 1 ~IV) . dE45H 8 1 )
S NS1 8K 7R 18 e A LA G i aod 7 bt T 22
EH

NS1 2 1 J& DENV H1— Fift 5 B £ <F 1) 4 2R
1. Kyung %418 74 J2 2 % 8 NS1 2 I A7 7
345 F 8 FR- 1 \FR- IT F1 FR- I, {H ELAARZE ) ot oK
FEAT o N I VROIE BF i S ) NST 2R (H BBl R
1Eh DENV B3 2P0 78 b AR IR FR

DENV B L1 £ B HFE A« (1) PR Ge F A

Il 3% 4 ) DENV J5 , J& 4L & fig 7 2 & % [a] 2
DENV K A G e R4 1E 5 (2) 25 PR 3% fioh S5 484
DENV ', /R N BT 5 5 B5% 25 23 A 28 1) 28 X
R AR 255687155, T ADE 800 5 BU G
I, ADE 840 2 & T R 5 (3) X Tk g
i KA SR DENV 2210, A B LA IR g 5 1) 0%
[ % DENV B, fy F 28 LA N 4T f v B 551G, R T
A ™ R PG 5 (4) R 524 R DENV i
T a6 B R

2 BERMEFSMEHEIVK

H #i DENV $TAR B 58, ATk I 43 B
ANVEAE TR 3 FhIE AL, IR LB iR5 BUR PR
FHEE B A 4 a5 (1) G R AR T BROUR T
(2) 26 A0 55 F BOURPUA , 45 00 F ROEPLIA
(3) NIEAL SR Fe BERENS 7 & LA B9 8500 T RE 5
() TERN IR G Mg & st . ARk
PUARATS &7 10%~30% A SRR EE 11, 76 I B 1 FH e
TS AEAE S R HE e BN )V A SR, DAL TR A4
J& DENV R P iR EZ R HAnZz — . 1
A NI 5 1k 32 A AR B AR R JE RN
B AR o HIRAT 38— 2 R AR AR A
TR AN Loy B, R A B 22 5 AUk
U5 4 AP G R IR 2 1] Y 22 5 05 2 5
() 5 45 4 2 0 A 5 58 SR g 1 A %, B 5
A7 0545 A AR B SR ZU A BB IR AT 5 S5 R AR LR S AR
FI 454, R, oA o 0 g 33 5 ] 5 8504y S vk
5

DENV $t {4 ih FIPE 58 2 IR A & 1097 ML
Y LAl . U R RS PEAG I Oy vk 2 A
RIS A G N %) 4 o 1 s s T RE ik /> v R R 6, —
Tk i) 32 T T EBK B 38 BT s B AR A At AN 06
ARSI R EEED . DENV TR AR 5 H
P A A5, 40 R B S5 M BT AR RN 58 SR R T T
A, Prikr=4: ADE &0 19 D R KT H RO , FR
Jysgsgpiik . AKIEYE DENV J5 , 7742 i DENV
PrAR A TR BB 3 B A Bk 4 F A A 1 3 FH AR
P, TRAG 43 ) Bl X B — 0 1] ) S AR, EL
S PURAEAE W8 B9 ADE 2408 . /1T NS1 A 2%
B UKL 0 41 8B 4 , TR IA R Bt NST B fk — s
7= 4 ADE %W . DENV b Fl 3 44 AU 1) 3= 2 &
1gG. KRuE Ry AHMIZEIEI « oh R4 RE A 2L BH
1F DENV [, ANV B & 4495 75 18k YL 1 19 7 B
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YERT, T ELYE 0 27 e 5 i — Bt o, (R SR BE &
PEIRIT IR TR IR AR A o
2.1 DENV HRIHT AR = 2 1] 07

DENV H R 44t [] % DENV (1) 7 F1AE 1 i
BRI AN A, L A (] A ki DR A A (] AR
[, — i &, % s & EE R G R R R ) 2 i
SR, DF WAT At FBR K Em T AT e,
B20E DF B P MPTdoK & FEAE S E™ . #
%) DENV IR Y7 PP 2 B[R] B 4% 4 Fof i 785 784
BT 3% BT AR , JCRERE S ADE U0 o A ARG e
DENV J& {4 P AT LA XA [R] (48 4 I e o7 7= A

A N 2 N NS R e e SR D R I I N
S ORI AR R 2 AR R B G R AE TT RRR
YUK 3 B 0 YE A 38 SR AR [ B
WAETE ADE 503 o

H AT N , P90 A~ 25 8 1) — AR 2246 43
i 7 DENV B [ ) B 8 [ 2 E2PLE, BIRT7
PEBUARRIRE W A& 0 R EREAR D, BRI ST
HST AT 454 2 DENV E 8 H BT 3 45 H 3k, 5
BRSNS A R AL T EDIT . EDIAEAE 2 #84)
S X, H5s— MRS () A 2 5 v b e
LA By A IX . DENV 04K BF 58 8 7] PrM. #l

%1 B4 DENV hf{E A S BRI ER— KR

Table 1 A list of the recent progress in basic research concerning the therapeutic anti-dengue antibodies

(4 SR B WK ERMRIE BERN seny somy o
I T R R
Shrestha, ~Medicine, Washing- DENV1-E105/ EDII E296-399(G328, T320  DENV I . R 1gG Xf 5% DENV I (TVP-
et al'” ton University DENV1-E106 and D330)BC loop, 16007 2130; TVP-5175;
School of Medicine, (K361E and E362K) West Pacific-74; 3146
St. Louis, Missouri, DE loop, (K385) Sri Lanka; 16007)34
United States of FG loop P AERH
America
Cockburn, *Unite’ de Virologie 4E11 ED  E296-400 DENV [ FUJE 1gG XfDENV I~V
etal” Structurale,, De’ (308, 312) A strand, 38 P AEH
partement de Virolo- (387,389,391)
gie G strand
Midgley, *Department of Medi 2H12 EDII (Lys310, Glu314, DENVII : R 1gG XfDENV I ~IVI5H
etal'™ cine, Hammersmith Thr315,GIn316, His317, 16681 RREIVER, Dk
Hospital Campus, Ile352, and Glu368) Jt ADE
Imperial College AB loop
London, UK
Lok, *Purdue University 1A1D-2 EDII 304-310,312,323,325, ZmL VR IgG X DENV [ ~IT#
etal” 364,388-390,A strand ~ DENVII : A rhAnfEA
NGC
Austin, Washington DENVI-E111  EDII  (300-301)C strand, DENV I . IR 1gG XTHB43 DENV T JE K
etal University (334-351) C’ strand, 16007 HA m R AvE
School of Medicine (382384) FG loop,
CC’ loop, (372)
EF loop
Batra, International Centre ~ #L EDI-2$if& EDII EDII-2 e (1) .2k RIE 1gG X DENV I HAH
etal®’ for Genetic Engineer- Jemav), m FVEH
ing & Biotechnology, KAV 8y
India X g — g
A B &
& & s
GenBank :
GU324240
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il g AR B %

YE# 44 SR A Lt 1IN FIERR IR == ki SO S5 T RERFAE
BERRIA I
Arora, International Centre ~ $T Pp-HBcAg EDII HbcAg:c/el loop, GenBank : FUE 1gG X DENV I BA5
eta'® for Genetic Engineer- - EDII-2 47 {4 EDII-2 JQ723012 e
ing & Biotechnolo-
gy, India
Zou, et *Novartis Institute HMIl4c10  EDII (T51k) DI/DII H-1 BYLDENV [ AR IgG % DENV [ gk
al'®’ for Tropical Diseas- 1 DF f875 1L FE
es, Singapore H

Saokaew, *Mahidol Universi- HuScFv EDII (319-332) B strand-BC Hunman anti- AJ& IgG X} DENV Il B 7 # Hl

etal® ty, Bangkok, Thai- loop, (340-358)C-C’ body phage YERH
land loop-C ’strand , (374~ display library
391 ) Fstrand-FG loop GenBank :
IN692493.1
Fibriansh, ~*Duke - NUS Gradu-  HMAbs E  (46-52)D,strand and D, DF MG AU IgG  HE o AU i AS 5] B 9]
etal ate Medical School, 1F4 E aloop, (136-138) E, ) DENV I [/
Singapore strand , (155-165) E,F,

loop and F, strand, G,
strand, (170-177) G.H,
loop, (272-276)k1 loop

Ledn-Judrz, Molecular Biomedi- c21 EDIl  (aa N66-S80), (aa Q77- DENVII BUR 1eG BES DENV I ~IV &4
etal® cine, CINVESTAV, Vv92), (aaD87-W102), 1GST-E 2 YR, AR AR AR Ab
México City, Méxi- (aa L97-G112) JGk o R DENV I
co D.F
Li,etal™  National Defense DB32-6 E (309H-310K-311E- DENV I . AJE TgG X} DENV I HA Al
Medical Center, 312W/Y-H)E-DII 16681 1k 1EJH ¥ ADE /EH
Taipei, Taiwan A-strand
Sasaki, Research Institute HuMAbs E 2a52-132 TR AR 1eG REFMIDENV I ~IV H.
et al ¥ for Microbial Diseas- DENVI . S 4 ADE AE
es, Osaka Universi- 16681 ) DF
ty, Japan e (IR
Tian, Third Military Medi- 4F5 NS3  U460-469 DENVI . FURE IeG X} DENV II B Al
etal ! cal University, Chi- RVGRNPKNEN strain Tr1751 e
na
Crill, #Centers for Disease 4G2/6B6C-1 EDIl G104, G106, L107, = AJE IgG X} DENV Il E.7 A1l
et al Control and Preven- T231 GenBank : V& FLikE %z ADE 5
tion, Public Health AHX42424.1.
Service, U.S. GenBank :
AHX42423.1
Sukupolvi- ~ Washington Universi- ~ DV2-30 EDII  WI101, G106, or L107, ZRF\E R 1gG X DENV II HA3 fhRIfE
Petty, ty School of Medi- K88, Q233, or H244. JH Hikk % ADE 75
et al™ cine, USA
DV2-106 EDIl K305, K307, and K310  Z<F5iF R 1gG Xt DENV II HA Hh FifE
(E383 and P384)FG GenBank : J, #E9 ADE 15 H
loop \E327,P336, (M340 AI057157.1
and H346 ) Cstrand and
C-Cloop
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f# 4 S BLE BB RIEK ERAL MEIET om b b
Sukupolvi-  Washington University DV2-30  EDIl WI101, G106, R RIR  1gG %} DENV I E& F Al
Petty, School of Medicine, or L107 K88, Q233, & FH H. k¢4 ADE 1F
etal™ USA or H244.
DV2-106  EDIl K305, K307, AE R IgG X DENV I HA
and K310(E383 and  GenBank : 1 , k% ADE 75 H
P384.)FG loop .E327, AI057157.1
P336, (M340 and
H346 ) Cstrand and
C-Cloop
Gromowski, *Center for Biodefense 9F16 EDII M301,K305,K307, US Biological VR IgG X DENV I B4 il
etal'™ and Emerging Infectious E383, P384,E327, DENVII e
Diseases, and *Institute D329
for Human Infections
Gromowski, and Immunity, Universi- 9F16 EDII K305,K307,E383,  US Biological VR IgG XJ DENV I A il
etal ™ ty of Texas Medical P384,D329,L389, DENVII YEH
Branch, USA. W391
Gromowski,  *Pathology, Sealy Center 3H5 EDII (K305 and P384) Chemicon VB IgG XF DENVII (NGC;
et al for Vaccine Development DENV-2 DENV I : DAKHD10674;
NGC DAKARS578;
H8-2027 and
I1B-H11208) #4147
TR
Sukupolvi- *Medicine, Washington 1F1 EDII T303,G304,G330, DENVII : FRIR 1gG % DENV 1T B4 Al
Petty, et al'*"’ University School of (E383 and P384) 16681 e
Medicine, USA FG loop
Erb, et a1’ *Microbiology, Immunol- 3H5 EDII (aa380 - 389) FG loop DENV Il :NGC VR IgG X} DENV I B4 Fil
ogy, and Pathology, Colo- EH
rado State  University,
USA
Dejnirattisai, Division of immunology EDEI/EDE2 EDE N67, N153 Leu 107 DF M I AN 1gG - X DENV [ ~IV H. &
et al ™ and inflammation, and Lys295 Trp101 DENV [/ Ui AIE R
Department of Medicine, DENV II
facultyof Medicine,
Hammer smith Campus,
Imperil college, London,
UK
Yi, etal®™  Zhujiang Hospital, 2B11A35/  EDII EF loop [ffiT,[AHf % DENV I, Ha BIE IgG %I DENV I ~IVEA
Southern Medical 2D73A7 i G strand #B 4 X waii; DENV I, dr FAE
University, Guangzhou, IR/EF loop M 3T, [F] New Guinea-C;
PR China i #5# CC” loop DENVII,
Guanxi-80-2;
DENV [V 241
Ji® Second military medical 1G6 EDII *LTLH* DENV IV : train  [RJE I1gG  %F DENVIV A7 Hfl
university B5 Gen Bank : EH
AF289029
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l 7L A
144 SRl e wk ammse O e s s
3 2 A 00
Rajamanonmani,  School of Biological Sci-  9F12 EDII 305, 307, 310 and DENV II MUE  1gG X} DENV I ~IVE
et al®” ences, Nanyang Techno- 330 DENV Il TSVO1 A RER

logical University, Biopo-

lis, Singapore

Fibriansah, *Program in Emerging 517 E
et al'™ Infectious Diseases,

Duke-NUS Graduate

Medical School,

Singapore
Smith, Medicine, Vanderbilt Uni- 1C19 EDI
et al™ versity Medical Center,

Vanderbilt University,

Nashville, Tennessee, USA
de Alwis, A Microbiology and 1F4 E
et al™ Immunology and j 517

Epidemiology 2D22

Mol A: DI-D Il
hinge (Q269 N270),
mol B:DIIl, mol B’':
ED Il T8, £24%

FL.
307)

(R73 G78 E79)

DF &My AW IgG fES5 DENV [ ~IV
S O]
DENV I H # i
TR

(Thr 55 Lys

Natural wild- AU IgG % DENV I ~IV A

be loop(aa37-39)F  type field strain A RE

loop Rff il DF J& 5 I 3E

G274-DI/D [I DF &M AW IgG 4% DENV I,
hinge /Q269 DENV Il DENV Il
_N27lins FLm 3R S
K DI-DII hinge/ FEH

R323G DIl

AU ARZ DAY AT AU, T 1 A FIE 45 D REOF 8 1A

NS1JRAiRIE ™. CHEAMNAMALS GHiE, —BA
BFHUL LA PEdTA . E PrM AT NST A9AH G
PRI 5% B e D AN [R) %) A T 4 i) S g v A4
FH \ADE 51 2 Wi 8k BE 3 A A B9 4008k . H Rip 4
BRA S YU S fRT B S5 DL 1.

E %5 [ 3 10 W0 A 180 A ¥ 76 i Ak 45 & fir
SRS R R TR AL, IR RE N
PURZE G A SR AL, B MR 3 445 Bout 1
(55T L DE T bt B BEAr 0y, th Fas
fBH, Bt ED I oA A H &5 5l A 2% 55 19 o FAE
™, EDINZ 59 8 i e A2 |, FLZ XA X A
57, & E 8 A YUY 32 EAF 5T X 58k, $1 ED I it fA
PP 48 32 2 2 B T DENV 5 15 3 40 i /0 ml
4o EDINAE 3 A48 48 35 G 28 J 1k e sk, PR T
DENV W 51037 %% 1 &% DNA % 1 K v fil i ik 2 51
WF 98 0 B 2R, AT 5 S PRI AR DL & Thl oy 3
() T 40 B 8 Js o 1) 7= A 0 IR 9 I 52 28 AR
Pk BOIR ST = 2RI F ED T A1 ED T [8] 9 5
JK A4S X S ED I 1538 /% fil A K (FL) ', S B 4
SPE AR Y EDIT A strand ™, B Ifil 375 75 45

SR E M BUIRSS A £ FEDIIE M A
O < ol s = S B Y i K U B VAR

ASTA] AL 75 78 %6 87 ED X b FlB A 45 4 2 7
ANIE], ZIFGE & B, F A B I T AR S (type-
specific, TS) 7 &t XF 2~3 F il 385 54 1 37 42 4 14
JZ I (sub-complex reaction, sCR) 37 A A [F] B £F
X4 A i 3 0 2 45 4K I (complex reaction,
CR) A, 20k B A 7L BB A 20 501 R 07 31 5k 2
i, RZHBHLDENV [ ~11 ED I UK h FpEea
PLFA T E HE I ASER/SUE R0, AR
FHR LA B8 7™ A G i S Ny 18 55 v A 28 SR R e
& (5A2-7,13D4-1 F E111) 25 & 19 & SL 0 ok oL 2
£ EDII AB loop"" ., Rajamanonmani %" % Bt i
DENV-2 rED Il %252 /)~ Bl 2% HH A0 4 I 78 280 17 15
BRI BT OF 12 B U A7 4 A-strand Fll BC-
loop , 9F12 FAL45T 3= B I 75 0 75 8 Gy U e 192 By
PHER LR Z 38 U R T 1 R T L AT IR AL
FTEAL S5 T AR R 3697 7™ 55 00 51 (14 i 2 16 97
PP

2 F2 LA TG 107 BR E E A AT Y 94
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PRELAG B ED I H AN P | 300 Ao it E0C £ 92 W A 56
SE VR I T 42 BR M TS HL4T .26 4 sCR HL
Pt M 23 BREE N CR HABT, 54 3 Mk 38 9 7 28 LR
VBT, Forft CR BT AR A 5 1 U3 A ] ) 31
aa310-319, £ L& T (0] 78 9% A0 5 5 B AR <7 HL2
PEAL S A AR E AL, E— 2 & B AB loop I )
Q316 \H317 &% A7 1Y B FR FE |, (HIZ A7 23 9T
HORTE PSS o X BT ED I CR Bt (4 #0437 25
IR ARTT , & 315 BE R FF 5 4101 DENV-1 ED
Il aa309-320, {H o A% ML 55 , #E 0 AB loop Jf:
AN g — A R0 R A7 R T B R A
2B11A35 Fll 2D73A7 W J& 2 #k fig 5 /7 1 il DENV
4 I3 Y PR BT . HLPT 2B11A35 45 5 R AL 1K)
o g LR 5% L AE ED I 25 H AB loop . D strand
[X (315.316.317.318 356,368 aa) fil EF loop .G
strand [X (372,374,391 aa)iX 2 > Xl , AN 5
AB loop HY 4L 1 £ Ik 309~310 aa 52 1% , [H] it 4
2B11A35 i iH il 3= i 1Y SC 58 A3 13 W IZX 7E EF loop
B 3T, W) I 15 88 G strand 3 23 [X 38 ; 2D73A7 FT i
S0 22 7 114 O g 22 ik iR 5% L Al 1N 1% 7 EF loop Bt
AT, [] B 15 i CC7loop , 1 B4 2DT3AT7 [ 2 i 5%
FMEL T B0 2B11A3S A7 . A b BT ED
T2 (A 9 58 AR 1 Hr R A4 50 47 T EF loop
B 30T DX 487

H R4 Bk 38 09 DENV h fifi ik £ £ 5
DENV E % 14 2%, Dejnirattisai 55 ™' 2015 4F # il
F DF [ 3 M5 7 2 2545 — 28 1A £t 4 Fh A5
DENV )73z 5 i ORI8O0 19 N IR BTAA , 28 X-51 4k
i R S5 2 B, #8 n iX e 41 /A 5 DENV E 8
R RE G, —HE NN E R ZE N E &
F R AR ST A9 DENV L7 5 5145 5E XA, fL45 B
B W RLA R 48R 2 A PRSE BREEE , R0
E £ H — BARAKH 1 2 037 (E-dimer-dependent epit-
ope, EDE) . %) i MPLIR G S ¥ S AL T E
2 MRSF R BEIRAE AL 05 N67 AT N153, HA R
S A R ORTRE T, B AEAR M BE T AT 50% Y Rl
¥, IS5 PU FL PR T FRE 1 R TR B, R B
1Z$T EDE Hi R A B8 o R 58 4 oK 24 1) DENV, {H
R 58 42 RIS 73 B DENV BEJJAH Y . FER
WA S EEH FL B prM 5 E&EH
455555, X LA AT T FLE A U prM i
5 FL 454, 3% S 7E B GORE T st I 4 B 2, )
25 & 14 Frisl#5 . HiZ Pt EDE $.4T ADE 21

K THt FLE 3417 4 19 ADE 200, B 90% 1)
HHRIRLY .

MR 5 E B A AR S R 7 1 0 vT
PIEF) . (1) %% DENV ED I : FL loop % ¥ i 42
SRR BL AR (B53) KR T A AKX H 5 ™= A=
ADE %4 )V 5 51 %F BC loop Y32 X H A {4 (1C19)
AL fE & &b # DENVELIE RE 50 80ht FL 414
P4 E LS (2) 8% DENV EDII : AB loop % i 58
S AT AR — i 2L 55 A | EF loop B IE B IR
Hpi (2B11A35/2D73A7) HE s sc X h fBE J1, A
strand F v/ (B4, DB32-6) BA w3 Hh HITEPE; (3)
%1%} EDE: ¥4 (EDE1/EDE2) & — 2 351 8 i3 &%)
T AR R AR

H T NS1 2K AN 8 T 28 BURLEE 11, (R ™
A= 1P NS PUIR I A BE H #2505 e, LR HL
HliA A o . HETE WM, BiE2 X T
NS1 85 19 5008 I Pk Kol 2 s ek 5, 91 i FH 1
Il K DF ) 2 PEI2 T
2.2 DENV #i{k 5 ADE

AR ST T 3 I P IR AR A A
K98 B TP s ADE (946 J5 B: . DENV Ay
ADE %0, B R 5T 3 B 32 2 % A 7E R g,
PUAR = 4= ADE 19 32 22 J PR 2 T 4R 1) 28 55 Al
£, i prM PR JE 51 ADE B8 . 7E A SR 5%
R, R R Y DENV, A 7= Az o4 o K3 4
B X 55 A AU — /N 2 2 R Sk v AR
HORI B A e 2R RN BY BT PeML T R 7E A
YRR A B, B BB R Y 1 prM LA
KB TR . % T DENV, M % [T 16 B0
s B 0 HLER Y ME . Jo B M Y DENV FE$T PrM
PURMERT WA A YL J7, Bl prM P 4™
4= ADE AN PR I 38 U 38 5 PrM 78 9%
B 7% 1 M A7 7E A7 & o Dejnirattisai 55 /38 12 X H1t
NS1 $i 4  E H K Fl prM Hi 4K 3547 1o #8540 BT &
B, A BT prM PR TE DT AR v B Ry vk B i 1
{2 # ADE % ‘= , 1 7£ DENV #% IfiL 7 %1 vh 34 A 1R
5 114 28 U2, L B 7 e v B8 T A TS vk Hh Rk
Yy I 7 2T prM Y 2407 AT D o 1
FE 1 ] R PR LR % B, DENV £ 17
FEPL prM PRI %5 5 72 = ADE. ADE AU
bR B BIORE 5 Fey Tl 32 7R 45 & i 9 2 1F A2
WL, i LB 56 B T A P A S A R T A
o EEHLE] o S AH L PN Furin 28 £ A9 35 P8 X0
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PR A B A BRG ) 6 o E JER e OC EE X
PG W] A B 26 5 BE A7 T8 T TE 1 e R e
FIAT BE 3G SR ) R A

FWFGE R0, R S v B A v e B s A AR A1
S0 P55 A0 PN A AR 5 Y e ATRE ), TR
A e 21 s TR IRy s — BB LR, 38 U R bt i
T AIRE ) 355 HLRBTE — & S5 F T 3 9o 5 iR e 3R
ik Fe Z R4, ik, $&38)—A> Hag R
H sz b FBe S BRI RSP AL AR A B Ty
R A2 X R AR (1C19) 1R 51 By A 55 7 5 (BC
loop) , BE 3 0 HIIKALHL FL BAPTINZE A, X P e
PN RE AT DL R4S BT ko ADE™

AT kEfL ADE SOV, A7 Sl B TR
B AR ELAG TR RS P A XURT A XA
DVDI1A1D-1G6 J1-%§ /-5 ADE %00 ) Fe Bt itk %8
A5 AT AR XA SR B B — 2 R R R
() B4 S BT DV-4 ED 4L 1G6 19 ] A8 i
P51 DV1-3 Hiik 1A1D-2" il 4 8 Bk 1] 725 [X )%
F 5 NEHE (Ig G1) FFREE (k) F8 22 X5 $E 40 iR 42
K- APk X5 H#EE I 1YY e B 8 1 B
8 R B, 1E Clq # FeyR gl /N EUrh , B iy ik
I RUETARCR 07 NG¥e <A1 I =i o6 e 1 N e Rl e
JI R T WU I 223500 T e B 245 Z Y T BE .
PR S AT Fo B30 i S ] 7 — 2
T 82 P AR sk T B ADE &40z, {H [R] s b 25 A1 41 A
) ADCC W » X T PrM 77 2k () ADE, ik — 4%
£ BT PrM HLAR ) ADE AHE R A, IR 2 1 IF 5%
Ji Tl

3 %k

Zi It i , DENV it {4 3 fikh 0F 5% Dy B JL -+
OB HUS RS EE R, DENV [ E & H L H
U B 2544 DA B AR B AR 53 F OLE g b, 28
A0 W 5r v AR A AR FHER A £, 2015 4F i 0B
)&t % EDE B = 200 i N b MR, 4T A
() DENV & 97 M §T AR B & $2 41 7 58 Sy B b 11 JEL
o AP PrM BT & ADE S50 1) & 5 BiF 5
P K I S5 5 B EE G T Y ADE #8 [5] 3 037 1 AH O
WF5T , HAE 2 it — 2 HEdE DENV 3487 M50 0 %
A%, i H FT DENV 34 97 P 507 e B0 10 &
ADE Tt W 1 £ # 5 22 115y T 28 EAE FHHLEI, LA
B 55 ONAA 1 i 6 28 45 1 B A PR )R D AT 7 R
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