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[(AXEAH] ZHiIE AN B2 9% T (hepatitis B Virus, HBV ) £ i i (HBsAg) 3k A 41 i 1%
PR LA P& FRR DNA (cccDNA) 195 5%, 59m 18 2 HPR S B YIA G . AR b, i3 HBsAg ZKFE#E) 12
FAYEH 2 M2 C PO TR T D28 I B AR AR , LAAEAT BOR PR AT LT 24 54 400 11 HBsAg 1 2k A br i 1 )
REPEA A (R AR Z R I PRI A ) 1Bk DA S 2 AR B4 I PRBUAG B2 TR 97 28 0 o EUS Bk i 22 1 S 96 i
Pt s, R AN SE P AL AE AR T2 (O B DNA 24 . X3 31 =2 ) 4 M 3L 1 4119 HBV DNA K
B g8 % sk 77 4k HBsAg, I - BT A a4, 28 S HBV DNA #£4 Fr Bt 3%i% HBsAg XTIl 7 HBsAg

A s A T SCAA) T BESENA H e, % R A P SR B A& AT TS, o X R oA ] e e S 3 = A

PEOY BT SR T 2 I B 3 TR TIE

12 4 2 i & (chronic hepatitis B, CHB ) Jik &
JEYLATY S A R R FR S I ) R R &
I 4 9% 75 (hepatitis B Virus, HBV ) DNA [ 17 7F
T2 F A B AN T4 PR AR DNA (re-DNA) 4 4]
A 3Rk DNA (cccDNA) o IASSE 4 WUEE DNA JE X
FETENY re-DNA {775 T HA YL VE Y Dane J0RL 1Y)
B TE N, & A 2 I 7 1Y £ B
cccDNA 775 TG M B O A e iz 1, i s B
il AR AR o cccDNA B 5 S2 17 75 6 BR % 5% 2
HBV 12 M B 19 B 24 il , B 308 50 2
B2 Y)XT cccDNA J6 B IAAE T, Al A0 IS 3
CHB /& — 1 E KHk ik -

HBV [ HFAA S.C.P I X 4N ES
F14) 35 DXL 5 X, 433 4 0 3 TET R e T R A A 0
Prlt DNA RAE (pEH) A XEA%, HbS
X X ] %43 A7 S1(Pre-S1) Tl S2(Pre-S2) Fl S Jit
JF RN GRS L M AT S 3 Fp HBV G IR 1, =&
R EL 58 4 — 0, B Fk HBsAg'®' . HBsAg 29 1%
8 1, B 0T A7 4E T Dane J0k7 22 18 |, B2 #4 B4
& F/INERTE S0 B J0RL Y 3 2205 . HBsAg & it
W T 218 HBV BYL 2 B 1) 5L 58 48 b L 78

M dn TR FRME F R AN F R, ALK 100191
*BRAEF & RUK,, E-mail : lufengmin@hsc.pku.edu.cn

SCEL T LG HBsAg i s K6 0 (14 [ e A6z ) 2R A g
AN W = Rz R BR 235 0.05 TU/mL) o & ik
D500 8l R R FH R AT IF T — B B 2, 7T LA
WELHU A YT T I HBsAg M 8l 25281k &% Hilfs
PR S, R 1 I PRI 6 b B S, 5 564k K P A
Lt , 1 %5 HBsAg Ay PR3 T BEAE AL BR & R 45 A0
BRI

It R b 220 D gk &2 1F 5 . HBsAg 11 2K Fl/
A H0-HBs FH% | 1174 DNA I T4 FR Rk “ Th g
IR A (functional cure) ™™ F& [E 24 8 2 BRI
JRIA A (clinical cure) . 4 # 3 HBsAg 7 &
F/EHT-HBs B LI, HH2H UM 19 cccDNA 1111
HRBUR L5 5 PE . Y &4 1S HBsAg 11 2R
&, BFEE )5 &k HBV DNA S5 FI 0 B & 1)
RS KA REARG o AN AN, X BB 116 PRI A A 1Y
LR o I 1 & A R B i e R, R
T B ST R B A A e — A FRAR R YT 2 . sl
M5, BLA 25 W)l 2 4 1 (R ) 28 (nucleos (t) ide
analogues , NA ) 25 176 97 118 1 £ JIF /i 35 HBsAg
0355 27 93 5 1) A ARG, UM BEAF 0.5%~1%
RKEHBENGALGHAY . TR HA
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RIER Z B, KA TR MG IR T £ 0 48 JAl 1)
A RYTRE 524 )5 S R PR B K (3%~
7% ) BIRME S T NA 225 (B[RRI A EAR
AL 7E Lok Fl Zoulim 55 4 43 4% ) i 451 T
T EXT H AR R R TR E W R R
2| 11 79 5E 4296 AL (complete sterilizing cure , 8 Ifil
RIS E] HBsAg , M2 N4 FE cccDNA
44 DNA [ HBV DNA 5¢ 47 5 ) XfE DL S8 8 ) 3t
PR -, %) D) BE PR iR AT (functional cure) L #E17
Titie. 8L FXT TR EIR @E ok fEBR
ST RE N, 8 T 55 55 4% T 453 473 R 638 A0 44 e 9 XL
FeRl Y I T - HBsAg F1 HBV DNA R 1357 45 74
B, AEA SO PR A I 2 e 3 (B0 -HBs 119 FH
) o ORI R, F AL GOA M DI RETEIR LA
WA cceDNA 5% 55 1) 5¢ 25 1k .cccDNA G BR (F
BT 24 DNA (B BE ) 50 JES T B 46 493 A figk B
JH3EE RS . AN IR S8 R B E DI Re kA A, i
11 HBsAg 111 J< B2 5256 25 J) % 1 Joe B8 2248 Am
— T &, ML T A HBsAg 323k [ AT 41 il
Y cccDNA, R AF SR B 5% B, B A 1Y
HBV DNA i1 2 % 5% #4357 4= HBsAg'"'. HBV
DNA 3 & 18t O B ) Iz 424, W Ma-
son 545 % Ay i W4 IE X W], HBV DNA #45 K
fF7EF CHB & W IF 4 rp B I 2 vl A e
() JIF 40 M AT 76 2 A 7 DNA R B, HETE
WEELEE HBV DNA (dsl-DNA) S #4215 =
FE Ay FE R UE, 7 SRR IS BUR IR
51 Y1) AL 41 RNA (pgRNA ) 5% 3t oA & A 1E 1)
BRI, T 7E D o7 RS s 2R 5 e S W OB W K /INZ 3.2
kb [ XS 2 DNA A5 561 55 o Ah 306 % S s
ANTH], 4 1 HBV DNA 3 A2 5% 8 19 &2 il i
2,00 HUE HBV By B R ALH . A2
FFT 4 TR, Ak 5 DNA F BRI s K AR
T FE AL 4H 1) DR1 1 DR2 X I, {4 88 T 58 %%
() 4 5 HBsAg 1 S FEH X 1 F HBeAg B
P CHB (i F G 724 HBeAg FHVE B H K, KA 4
MR TR )z, H R A HBY
DNA [d] ¥¢ fiE % 5% 7 /1= HBsAg, o LA K, 7F
HBeAg 17 CHB &35 1, H 15 HBsAg 7KV
B B MK 35 R O R . xR I
NA 259697 1, JUHE HBeAg 55 M1 | LG
HIKZK - HBsAg 7] gk A T2 4 7% HBV DNA
RFEE IR, 590 d 4 T e, N RE B/ T4 i A%

A TE A 5 TG PE I cccDNAM | I AT UL, Do
1 HBsAg IHFZETH 2o AR R D ReMEva @ sl R A
(R 2 bR, T RSl — 2B 285 K i ] NA 2R 259
PUREEIRTT I, BT 2L cccDNA B 4B B
E4 58 R O RE A ARG Z K
WL s A PR BRETR YT o M SCRR L, X S R
RNAEAEIF JC HBY g il . nTREE % EE] T
X — I G 5k ) 8, 2 T HBsAg 1 28 R il
Wi SBF 00 75 245 Wi 1 25 &, 7% Lok #2551
LRBEIW A, WA N$E T 3 6 & 7 (partial
cure) HE & . BRIt — @) B AUIR YT, R E LT
HBV DNA FR£E K A 2], {H HBsAg FHE" . 1R
AR BT R — A (R ) 2 24 Wy 3 2o 0 £ o
B P 2R AR08 S 15 ME TN DNA B BTG, 1T 2L
AR 75 5 M A1 138 T 19 re-DNA 7K SP- Bl i R [ 3 46
DA 2 K- o H A 8 41 218 9 cccDNA
AT FE S BR A 1, I3 v A7 78 K i 1 A% A e N s B
FATR hy pgRNA K AR S B 422 (R 11 9 2 A TR, s
HNATE R A D UKL, LR BT DE R 9% 2 A3 7E
115 R A T T Y SF 114) G0 338 s B4 405 T RE A A8 AR 4
(2Rt o H 3R 1R — T 5% 7, 7E 432 NA 2
HYNGIT g R SRS HiE H HBV RNA 1Y
KVPEBEIFHAB Y REBGA BV LR, &
SELECIE B B CE IR A B T DNA K
R B SR 40075 26 A1, 8 75 PRAIE 1S 25 5 9
BEANIC L, RS 24 1T RE A5 o B TOURI WA R AN 2
R B R S, S A2 B B — A
FEIR I FK K

T H41 HBV 3 [H 24 2 K AUA 3.2 kb, i
3.5 kb &K 1Y) pgRNA A 1] BEK IR F 3£ 5 19 HBV F
B, HAEH cccDNA B #2465 7= . AH EL I3 HB-
sAg 7K, [ HBV RNA AE % 5 Il S5z ikt JiT- 211 21
cccDNA FYTE P o FRATT S 90 % 30 03 ik — > /A
A1 Tl JEsPE I PR AE 5 57, #2582 NA R YT 19 CHB
2 S LTS HBV RNA (106 0 45 S 52 5 45
2 J5 0 B 5 SR R A AR AR G, BIVEE 24 i v
HBV RNA Ak 1) 8 3 & A S ) XU 5 35 R
IR Haut, FRATHE Y T e A= 2 g, B I
G YT e 18 B0 G w45 24 b o 0 S8 3, i il 37
HBV RNA, WSR2 M, 525 )5 B & 1 XU 25
KM THE, MR, X —F8 PR dE AN IRIFT 2
FHZ 00, 38 75 3 5 KAEAS B mrRE M 58 . I
HBV RNA {95 2 1% BR & il i 46 b, o AT R
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AR R T 25 500 . 2% J& 3 1L 7 HBV RNA fig
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HBs PR ) 19 “ il RV @07 sl Thg g @ ™. Ml
T 2 3 B A I AN ] R I DR TE A mT L
S 3 RS 103 T 59 HBYV RNA SR HEATHI5E i B
A I RS B BRAE M n AT . IR AR R 2 W 1 I
IRIT BTN o 2 A R — A EE B S g ZE R b o

w5, 7 BRI A 2, HBV DNA (1 5 40 % 4
W5 R A B UTAHOC ™ . HBV DNA # 4 A 15
iR YN NS BUR AL 127 N i = Y i NPV
A w5 o LR 2 JE HBV R e o B A Rk
TP Z — o I R L o, 8 B #E IR T
fifi B L LM HBsAg IR BR G , A& 4 HCC iy XU
VO AT B b o R A 2, SR Y
I AR AL 2 FRAT TN 385K o
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Distribution and drug resistance of bacterial flora in children with lower

respiratory tract infections in a hospital at Yuxi, Yunnan in 2016

CHEN lJingyi, LIAO Fei*, FENG Lei

(Clinical Laboratory, the Sixth Affiliated Hospital of Kunming Medical University, People’ s Hospital of
Yuxi City of Yunnan Province, Yuxi, Yunnan, China, 653100)

[ABSTRACT] Objective To investigate the distribution of common bacteria and antibiotic resistance
in children with lower respiratory tract infections at Yuxi area. Methods The sputum samples from 5 857
children with respiratory tract infection were collected for bacterial culture, identification and drug sensitivity
test in 2016. The distribution of bacteria and drug resistance of bacteria were statistically analyzed. ~Results
The isolation rate of pathogenic bacteria was 26% in the tested sputum specimens. The distribution of bacteri-
al flora was different in different seasons and ages. The Gram-negative bacteria among the isolated strains were
mainly Escherichia coli (E.coli, 21.5% ), Haemophilus influenzae (HIN, 16.8% ) and Klebsiella pneumoniae
(KPN, 6.7% ) . Escherichia coli and Klebsiella pneumoniae producing extended - spectrum beta - lactamase
(ESBL) strains accounted for 49.7% and 33.1% respectively. Haemophilus influenzae is sensitive to cephalo-
sporins, amoxicillin-clavulanic acid and azithromycin. Gram-positive bacteria were mainly Staphylococcus au-
reus (SAU, 9.9%) , Streptococcus pneumoniae (SPN, 9.5% ), and vancomycin resistant strains were not iso-
lated. Conclusion There are differences in age and season distribution in children with respiratory tract bac-
terial infection at Yuxi area. The drug resistance of each bacterium has its own characteristics, suggesting that
the clinical use of drug sensitivity test is reasonable.

[KEY WORDS] Lower respiratory tract infection ; Bacteria distribution ; Drug resistance analysis

AAIR A 2015 FE = d B AT RN EA RS R AR AT R BA 4 A4 (2015FB084 )
H R ZhE EETARERELAERHKRFFH SWEERSRA, =@, 2% 653100
*E AR H R R, E-mail : liaojingchen1979@163.com
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T LB I R 58 B R e K T R A
LRSEVRY D WP N SNER TSP s oy
P o JLZE R WP IE SRR IR A o Al ), K
BER LR, P EZUHEE I E "
T4 PRI IR S RS , AR Wt 5 3 i [l it o> A
2016 47 I S Gt 8L 8 B ST B 24 Bl
R LAY A M DT B B L P R 3 U 0 A T
T SR R AT R LR BT 24175 B

1 #EREFHE

1.1 fFRxT%

TEHCFR B 2016 4F 1 & 12 A WA ABERY 6 %
PLF R IR R Y 5L 5 857 i, 55 3 569 1, &
2 288 15, B A LUl 49 1.56: 1, &K bn A FRARE I 73
H.<1 Ho0o ], >1H ~<6 H 22074, >6 H ~
<1% 1379, >1~<3% 680, >3 ~<6% 682
B ¥ R A 2-4 A ZE 57T BKZE8-10
H,4Z11-1 H.,

1.2 FRACRAE

B3N RS F BRI AT AR AR R A LA
Bk H R AR R KWK E S B R — L T C
FUORAR K, N RBRC A W, F AR R K I it
FSJE R — M TR R W8 o 36 K b AR itk
AR < 10 4N/LP, 4R > 25 4N/LP H kA%
IRIRAS
1.3 YR IG AR K M A A

W5 M IRBRAS 3 B HEFD T BHE LG 1l B g -
ML 07 by 25 5 7~ ML K 22 B B IO, % e 4 5 W]
B8 R AT S R 2 R IR O 4 A A R
¢ % (minimal inhibitory concentration , MIC ) , [% i
JE I IR B Y 24 0 0 SR R 2 L A BLIR N FD Y
ATB HAEMO 24 0l 551 &5 /b, Ay 40 T 25 0 e 24
R I8 ) R FH 1% 2 /) VITEK 2 compact 21 14 %8 5
MG ARG . R 25 H0R 50 45 5 AR 5 22 1 i IR
SC % % F 1 4K BF 98 BT (Clinical and Laboratory
Standards Institute, CLSI) 2013 4F #7 2 ik 17 ¥
B FH Sk 760 mE Wy 4% 7 3 I SR W I R B-
T g 7
1.4 Gtk

K SPSS 17.0 G i 5144 A~ [w] 41 18] 3 Eo g
BHEAT K5, SBR[l — L A A, P<
0.05 =S A G2 E L. kH WHONET 5.6 K
PEEAT 25 BOR 45 R S .

2 #R

2.1 RI[AAEE BN 7 B R

5 857 IR An A AL 43 B Y 1 534 PRAH T , 2
BB IR B BH RN 26% (1 534/5 857) o %A TR 4F
W% B 43, AT A B R4 R - <1 A 40% (366/
909), >1 H ~<6 H 30%(656/2 207), >6 H ~<1
% 26% (364/1 379), > 1 ~<3 % 15%(100/680) , >
3~<6% 1% (48/682) , BHAF- I, JLHE 20 Bk e
R R, 22 5 BA G F2HE L (P<0.01),

2.2 FEMEAEARIAER B A5

TE5T 85 0 BT A R T, 3 B AR B 2 AR
K& KW Y2 75 3 (Escherichia coli, E.coli) . i J&%
W& Il #T & ( Haemophilus influenzae , HIN) | 4x %% {5,
] 7% BR i (Staphylococcus aureus , SAU ) | Jili & #%
BK 7 (Streptococcus pneumoniae , SPN) | Jili ¢ 7d, 55
{A W& (Klebsiella pneumoniae , KPN) . A~ [q] 45 % Bt
T I A AEAE 2 5. <1 H L B Bk b L
SAU . E.coli \SEP £ (i 50%); >1 ;] ~<6 A
F U Ecoli HIN,SAU( 5 49%); >6 H ~<1
% Ul E.coli HIN \SPN . Z (1 63%); >1 ~<3%
Ml >3 ~<6 % F % & HIN, SPN (4 % 5 73% Fi
40% ), W31,

2.3 RIAIZETTANEE o 8%

MWET A E, & FETI BRI FE
27% (381/1 398) , H %= 22%(265/1 196) , #k Z= 23%
(294/1 270) , %75 30% (594/1 993) , 425 41 14 Jk Y
FEHAD R, R HA SRR L (P<0.01),
2.4 FEE IR XA 2R A 25 %

ARG B WY E.coli FI KPN 72481 B- N B
fitf (extended - spectrum 8 -lactamase , ESBL) B £ 43
T 49.7% (164/330) Fl 33.1% (34/103) , 3k £ ] ¥
i 24 28450 50% , Sk A i 25 2245305 30% , E.coli
Xof BT B P bR/ 4R R L Sk A6 T i 24 2 45 0 oy
2.3% M 7.1% , KPN XX 2 JH0 48 R 25 R ¥ i T
E.coli fH7E 25% L) T , E.coli ¥ ik # 5 M 2 1Y UK
N 100% , KPN X 1 i 15 1 F1 55 %5 55 1 T 245 4 85
T E.coli, %31 10% ; ECL X} 4 240tk K i 25 2R 1
AR, W 2,

2.5 T FHPEER XU AR F AT 25K

) BR B Jm T B AV AR 4 B A K R

(methicillin-resistant Staphylococcus aureus , MRSA )

K % 19.6% (30/152) , %t 21 75 2 Al e bR e R it 24
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®1 FEERBEAERHER (%)
Table 1 Distribution of the main bacterial pathogens in different age groups (% )

e FUREC L R MORM L W L MR, HORE 2 P
Rk dREC T BT T dbRE T T sk T T EbRE T T B z
E.coli 65 17.8 171 26.1 34 23.1 7 7.0 3 6.3 330 21.5 284.8 <0.001
HIN 28 7.0 94 14.3 36 23.6 37 37.0 12 25.0 257 16.8 103.5 <0.001
SAU 70 19.1 62 9.5 12 3.3 5 5.0 3 6.3 152 9.9 141.5 <0.001
SPN 3 0.8 41 6.3 59 16.2 36 36.0 7 14.6 146 9.5 77.2 <0.001
KPN 22 6.0 54 8.2 22 6.0 3 3.0 2 4.2 103 6.7 85.9 <0.001
SEP 46 12.6 3 0.5 0 0.0 0 0.0 0 0.0 49 3.2 37.7 <0.001
ECL 0 0.0 36 5.5 11 3.0 3 3.0 2 4.2 52 3.4 58.0 <0.001
HAbh 132 36.1 195 29.7 90 24.7 9 9.0 19 39.6 445 29.0 - -

és
%‘3‘1[5]& 366 100.0 656 100.0 364 100.0 100 100.0 48 100.0 1534 100.0 - -

E.coli: K545 8 s HIN : il &g L FT & ; SAU : 42 ¥ {0 3 25 BR 14 ; SPN : Jili 98 55 BR 2 ; KPN : i 8 78 55 1A AT 1 ; SEP : 36 )i 75 4 BR i ; ECL : BH
AR E

R2 FEEZMUFENRAERHWEE(%)

Table 2 Drug resistance rates of the main gram-negative bacilli (% )

P E.coli (n=330) KPN (n=103) ECL (n=52)

S I R S I R S I R

ARV 18.3 0.5 81.2 - - - - - -
WR 7 P A 31.0 9.9 59.1 48.3 3.4 48.3 96.5 0.0 3.5

FIsEPg M/ sefir iR 825 15.2 2.3 56.8 16.9 26.3 - - -

Sk fns bk 0.9 0.0 99.1 1.5 0.0 98.5 - - -
A nE 92.6 2.3 27.1 66.1 2.5 31.4 88.8 2.4 8.8
A 51.0 0.0 49.0 49.2 0.0 50.8 89.5 0.0 10.5
KAtk 92.9 0.0 7.1 74.6 1.7 23.7 100.0 0.0 0.0
2w 84.5 1.0 14.5 68.6 1.7 29.7 83.8 2.4 8.8

Je Al 100.0 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0
V£ 100.0 0.0 0.0 90.2 1.7 8.1 98.2 0.0 1.8
IR BET 100.0 0.0 0.0 90.6 1.8 7.6 100.0 0.0 0.0
kR 2 100.0 0.0 0.0 99.2 0.0 0.8 100.0 0.0 0.0
RRER 75.9 0.0 24.1 83.9 0.0 16.1 100.0 0.0 0.0
SZNTRAY = 80.2 1.0 18.8 97.5 0.8 1.7 100.0 0.0 0.0
I e A b 2 81.0 0.8 18.2 98.3 0.0 1.7 100.0 0.0 0.0
BT 56.1 0.0 43.9 84.7 0.0 15.3 96.5 0.0 3.5
22 [ 99.2 0.8 0.0 16.1 76.3 7.6 85.8 12.4 1.8
7S 43.4 0.0 56.6 78.8 0.0 21.2 94.7 0.0 5.3

S U TR R 2 — KERTIZY

R (>50% ) , 2% iz 7 75 BR TR X 25 W P AR 24 2% il 48 % BR 14 (penicillin resistant Streptococcus pneu-
IR T2% (35/49) ; WA IR AR LB R M MEE R moniae , PRSP) K 35K 7 3.4% (5/146) , I {EH
T 25 R 5K F 50% , UL 3. SPN H i 25 K it 24 I R B e 2 BXT ek R LB R TSR 2
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T I BT 25 R = T 0%, Wk 4, DL E Ty

B 22 B R R R BT R BRI 2 T Pk

*3 HEHABMRERNTZHER(%)
Table 3 Drug resistance rates of Staphylococci(% )

R SAU (n=152) SEP (n=49)

S I R S I R
HHEG 41 00 959 80 00 920
JE I G 804 0.0 196 280 0.0 720
RK&ER 876 31 93 740 200 6.0
FEF- 99.0 1.0 00 960 00 4.0
WA 856 72 7.2 900 0.0 100
JETA R A 89.7 21 82 740 0.0 260
BEIPY R 91.8 10 72 940 00 60
BTG 814 0.0 186 520 0.0 480
MR 454 0.0 546 40.0 0.0 60.0
A S 3 402 0.0 598 260 00 74.0
w22 [ 100.0 0.0 0.0 1000 0.0 0.0
I WA i 100.0 0.0 0.0 1000 0.0 0.0
TR 1000 0.0 0.0 100.0 00 0.0
ZEWE T ARARETT 1000 0.0 0.0 976 0.0 24
UIEZS= 649 21 330 620 60 320
BN &R 1000 0.0 0.0 1000 0.0 0.0

2.6 LI LT R PLA R TR 25 %
LEIE MUAT T B- PN ISE M 1 PH A TR PR 7 32.4%

XN VAR 5 e I L 2 R (540% ) L X

SR TE E 2 B2 B 2K S B s AR T P AR R R
PURR/ET EL i 25 23R (<25% ) , W3& 5.

K5 REBEDFHEMNTERNWEZE(%)

Table 5 Drug resistance rates of Haemophilus influenzae (%)

LB AT B (n=157)

S:@U@; I:'T'fl\; R:Wﬁ%o

R4 MRERENMERHWAE(%)

Table 4 Drug resistance rates of Streptococcus

pneumoniae (% )

filfi R AEEK T (n=146)

bUE#E
S I R

BHEEGEEmBER) 96.0 0.6 3.4
B 55 P b 65.4 12.3 22.3
S A A (i 52 ) 79.8 2.8 17.4
SKAE T (A5 il s 48 ) 76.4 4.9 18.7
I i A b 2 98.6 0.9 0.6
LIV A 100.0 0.0 0.0
ARV A 98.6 0.9 0.6
gl 7.6 0.0 92.4
TR 1.7 0.0 98.3
AR S 3 0.6 0.0 99.4
)25 s Jre 100.0 0.0 0.0
TER 100.0 0.0 0.0
RER 95.3 0.0 4.7
PYIRE 4.1 0.0 95.9

S:HUR; LA Ry,

PrE#E
S I R
FRVIAR 57.2 0.0 42.8
BA] B  AA/ ve fr ZE iR 80.1 0.4 19.5
SR P AET L 75.9 0.0 24.1
Sk BEmy 74.6 0.5 24.9
KAk 70.5 5.6 23.9
A BE 90.6 0.0 9.4
LA 90.7 0.0 9.3
LA 89.8 0.0 10.2
S AanLE 98.3 0.0 1.7
KA 5% 69.8 8.8 21.4
e 100.0 0.0 0.0
VR re 100.0 0.0 0.0
F ik BT 100.0 0.0 0.0
FARF- 99.5 0.5 0.0
TETA R & 100.0 0.0 0.0
AR R 100.0 0.0 0.0
5205 i 43.0 0.0 57.0
[y 88.3 0.0 11.7
AHER 90.7 0.0 9.3
DU ER 90.7 0.0 9.3

S:ﬁﬁ@‘:‘; I:'T‘{l\; R:ﬁﬁﬂ'?ﬂ‘o

3 it

TR S R G S L B B L, T S
Rl 5 % DU L &l 9 29 1.56 12,
250.21 12", 4 A T A= 41 41 (World Health Orga-
nization, WHO) 4t it , 76 5 & LV N JLZESE T ) A
TR R IRGE R S A AR AN T A S
Rk 26% , 5 E A CHGEEHEE T A ARG
A 22 AT R RS D E.coli I HIN
T, 22 FHMEBR R LA SPN FI SAU N 3. MAERS 43
A, BEAE IS G, 4 TR B gy R ] i ol 1%, % 18 S
WA LB BEWE I 2R 58 K A e e T RE R B R 58
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A& PR o B &l L s ) R L B A & O
B AR BRI AE R A, 1 % LAY, E.coli
YL ) B, <t A B L 4 K v R R e B i
T HAM A AR B, RE AR e L, R
JLWE AR 4 5>6 H LLEE 2% B AT B SR Ge h
HIN 1 SPN & 4L %4 ff I J+ ;1 % LLJE DL HIN,
SPN by 3=, % B 54N ALz il 3 2 | IR 4 b e 1)
FEDOBRYL R WIR . RT3 F | & Z i H Al 2
T TR A RN, 33X 5 [ P A M DX il —
O BRI R EEER A B A A E T A Y
A HARMEA T M EA - ERARTE
B SE S B AT SR, P S AN [R) Ml XA | H B A
55 22 5 A OC , $E R AU A M DA T 2 DR A A 4R
TR RIBT iR TAE.

ST E R AR R BB, KR A @ ™ ESBL
PR 5 49.7% |, il & v B AR & 7 ESBL B Bk o
33.1% , 3% 5 E AR — 20 . JLE W HbiE
i, BTSSP AR/ SRR R | Sk RN i 25 5 A, ]
VERE 24, S A e it 25 % 82308 30% , E.coli A
R IR T R M IS 25 B AR , KPN H iR 77 55 05 S Tif
YR MR EZ T 10% , B Ak F KPN fif 25 % 5 T E.
coli , 3% — % B ATTKs 4k B2 U 8 A1 56 B Ak St — 26
WIS 5 BT I AT T8 X0 2% i AR R T 24 S8 34 i

I3 B 02 BH R R R v X R e B RS R T
TR PR, 4 OH A ERE MRSA K H % 19.6%, 5
DU | DA DG — 3, 5 E NS A b XA A
ZE 50 G R IR IR B TR 2R R Y M AR R
SBURE DG 5 3% B 7 2 1K TR R AR P BRI 24 33K 72%
Db 2 Fh 4l oh 4 415 R e MR R T 25t s T
50% , $& 7 It R N A B8 24 k5 SR B 24, 0/ i
BRI & 42, SPN h PRSP K6 1% 3.4% , 5 [F N
FHCHRIE —3", FHEZM = Uk BERA
YEJi6 Y7 SPN YL 1) 1 8 FH 24, 41 %% 2 R s ks
I 25 R 5 (>05% ), HLiii 245 AL il 4 3 -« Tiif 24 3
erm(B) %t 23S rRNA F LAk Bl S50 v ol 72y
mef G i 1 3 S HE R 4t 5 23SIRNA X B A R 1
L4 8¢ L22 =248, H W Bk N % erm (B) B¢ mef
PRI HIN A B~ PR P il B 4 TR K 32.4% , 20
VUMK 2558 KT 40% , X 5 [ P AH SC s — 20,
BT 55 G PR/ v o 2 1R Sk 0 TR 2R 2 B A 8 R AT AR
R E R

Fl PN A GBI 5 4 B A A8 L 30 0 b 4
A& UYL B o 2 18w S S VR T R R 2R

MILRPER G KT ATEEZI, L GHUER AR
T B K it 2 LI 24 B A 72 A AT O 3R R AT
EOINSR AR B B, A B 25, A R 2 T 2y
BRI =2

25 b B A Ml XL HE A0 B R T 24 T AT
g, JLEE BT A 2 A4 T R BRI FVRRER P8 , 1 IR
R A 5 22 A L DA T o~ e e A T T 2
oL, & B HPTE R

Sk

[1] World Health Organization (WHO). Indonesia:
health profile [R]. WHO Media Centre, Geneva,
Switzerland, 2014.

[2] Clinical and Laboratory Standards Institute (CLSI).
Performance standards for antimicrobial susceptibility
testing[ S]. M100-S23, CLSI, 2013.

(3] ZEul, BRSO, Xk, &5 . JL# T FUEGH Ik R 43
BT oA L 25 v (T ] o R S AT R,
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(4] HERRLL, BEPHP:. FIE )L I YL it i A S
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DU B OE s R 2 v DE i a2 12
Wt i

WM HREE g MEEZ FE

[ E] BE B0 a3k 7 on 55 R 37 AR 408 vk v 4N A s B2 W7 b i 8 H A0 8 .
Fiik LAIREEUIA AY 66 1 51 S iR S VR S X 2, Xk B S R T AR 2 e e T e A R A
Mg Rk S UTE Ak A HE Yo IR T L AT, ER DU AHEE IS H LR Bk i s i
I B A Y 36 8 T B — 1 R R vk AT R, 25 A BT 2R (P < 0.01) 5 i A MRk
XTI A SIS WA G R T IR ik, 2R B G438 L (=4.569,P=0.033) .  &5i& ViEN
IR R R 108 B LA IR 112 W BH MR, 5 R M U R AR LG 2 e e M
Boxt B LR S RS W A

[E8EiE] UEMR; DU AL WAL IR A ik

Application of sediment embedding method in cytological diagnosis of pelvic

lavage fluid in ovarian tumors

TAN Lishan'*, CHEN Yuying', YU Jianhua®, CHEN Zhihui', GUO Hui'

(1.Department of Pathology, The First People’ s Hospital of Shaoguan, Shaoguan, Guangdong, China,
512000; 2. Department of Pathology, Medical College of Shaoguan University, Shaoguan , Guangdong, Chi-
na, 512000)

[ABSTRACT] Objective To investigate the application value of sediment embedding method in cyto-
logical diagnosis of pelvic lavage fluid in ovarian tumors. Methods 66 cases of ovarian malignant tumor
treated in our hospital were recruited. The pelvic flushing fluids were collected during ovarian tumor operation.
The conventional cell smear and sediment embedding methods were performed and the comparative analysis
was also carried out. Results The positive cancer cell detective rate with the sediment embedding plus the
conventional smear method was significant higher than that of the conventional cell smear method or the sedi-
ment embedding method alone. The difference was statistically significant (P<0.01). The sediment embedding
method has a higher coincidence rate of the ovarian cancer classification compared to the conventional smear
method (x*=4.569, P=0.033). Conclusion The positive rate of the diagnosis of ovarian malignant tumor in-
creases significantly by using the method of sediment embedding combined with the conventional smear meth-
od. Compared with the conventional smear method, the pelvic lavage fluid sediment embedding method is bet-
ter for the diagnosis of ovarian cancer.

[KEY WORDS] Ovarian neoplasms; Sediment embedding method ; Conventional cell smear method

OISR IR B K AT AR R AR T BT, R @RS A b BRI EE 2 o O
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T S CHRR L 1) PN 43 1 T RE AR N A2 2%, PR ok R A
B 53988 L 40)H TC T B i im RAE AR, 70% 58 B 2 I
| s el RS N O N TEE A a b e SR R
FJ B IR 2 i J 3 PG i AT, AR
B R Jirb I T AR s o R R A T A g A b gk
W I8 o e Y AT A Bt A o A, DA B B I PR a4
W S o3 3 OGBS g 2 s i R T 4
S A 4 SR 0 AT AR RONT s VR A L 1) 92 B S
Y TS BT 2 B A A 12 T M R

TR H 8 TAES, 5 3617 s K i
7 ARG A, b 3L AR R SR TR IR Rk o AR
iy I K B S R 0 I AR A SRR DT
2 LK A S AL, BRI . D
A3 AR A i A B R 3 — R Y Y il A
FLW BT A A e AT R A A
s, AT LR AR 2L —H, 2Rt U) A
FERIRAE, IFFE LAl T J LU R AR A « 75
AN - 21 (hematoxylin-eosin staining , HE ) 4% (@, i}
Fr 20 R i B DOy 5 Sl AR PRI iz T L 18
71N T B A i e 1) ke R AR A 5 aa A O R A 2 58
(fluorescence in situ hybridization , FISH ) £ K X fif
TEIRYT HEAT S5 5 FIW S Tk B 22 Wi PR 12 W AT
g8 B TR)E e SR PR B v A R VR e 7 4
BHAPEAS 22 0 5, AR A% 0 e i BHE 236, AR B 58k
EFRBE 66 51 51 ELI8 T AR A G b PE bR A<, 3
AT H AR A vk DO sk A, AT L
S3 0T, A BB S R 2R e p R T F s 20 2 s B
kit itS%

1 ABSHE

1.1 W%

PEHGER ST 88 — N REEBE 2012 471 H £ 2016
412 J 66 BiIBRSE IR TR, B R AR
AR T S AR BINGY T o AR I KR 212
W IR RO S, R SR B 27 1), %
H 20 M R 15 ), 15 PO BERE SRS 10 f81), R Ik A
o 5], WAt Brenner 37 3 Bl , ArAbdE 2 Bl , R 4141
2 B R rp G R VR A R 218 W 5 SR A X B
B R 34~63 %, AL IE R 48 %

1.2 FRACRAE

AT 5 B 100 mL A= BER K 78 A 2
T 5 EH ARG oS A vh e, A TR A o
1.3 Kk

1.3.1  E AR Bkl Rk

W TF AR F I vl W 4 AR TR AT, HU50 mL
WARATINEEA 2 A, LA 2 500 r/min f9 %% 5 2500
10 min, 3725 LI, WD , Uk 4 9K, 282 95%
ZBEFORS IR %E 1 h, HE JL (05, G48 gE
1.3.2  ZE PRI A3 A R

AR E TR 215 R 50 mL, 5.0 7 1 [
B, 7825 RIEWE W BE SR8 M A 4% pE
T Y I A, Bl Lk W PR o, [ B IE) 6 b LA
o DU KR R E O, A IR,
U0, AR AR T, 5 B K S A s A
4 wm JEEEY)F HE Je 6, SeAE mige,

1.4 FRLANM 2R 0 R Ui L ) Roise
1.4.1  FHPEHWr
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Figure 1 A group of cancer cell in the smear
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Figure 2 A group of cancer cell in sedimentation method
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Detection of influenza A virus by multiplex asymmetric PCR - electrochemical
chip
JIANG Xiwen'*, HUANG Taosheng', HUANG Zhiwen', ZHANG Xianpeng®, YIN Sanhong®

(1. DAAN Gene Co., Ltd. Of Sun Yat-sen University, Guangzhou, Guangdong, China, 510665; 2. Animal
Centers for Disease Control and Prevention, Dongguan, Guangdong, China, 523000)

[ABSTRACT] Objective To establish a new method for simultaneous detection of multiple influenza
A viruses based on multiple asymmetric PCR- electrochemical chip technology. Methods A multiplex PCR
reaction system was established and optimized by designing specific primers and probes according to the
conserved sequences of matrix protein (MP) , hemagglutinin (HA) and neuraminidase transferase (NA) gene
encoded by influenza A viruses. The PCR system was hybridized with the chip, then, a new PCR -
electrochemical chip for detecting influenza A viruses was developed. The specificity and sensitivity were
evaluated. 200 samples from throat swab of animals were detected by this chip at the same time. Results The
sensitivity is up to 1x10’ copies/mL. 194 of 200 samples were detected as positive with the sensitivity of 97%.
Conclusion The multiple asymmetric PCR- electrochemical chip established in this study can simultaneously
detect the most common types of influenza A viruses with high specificity and sensitivity. The method of our
study is simple and the detection cycle is short. It is suitable for clinical screening, diagnosis and treatment.

[KEY WORDS] Influenza A virus; Electrochemical chip; Asymmetric PCR
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N — PP IETF 2 E AR PCR-HE AL 2700 B B AR ] s
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200 151 37t JEAE: 2y Wy A 4K A AR A7 A I B 7
TUE X6 H AR 38 S 25 1 I R A2 W R o7 B A
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1.1 R SR
c-MMLV S §% 5% il 35
dNTP ¥ Il B 3% [# Promega 2

7)) Taq fif§ . Rnasin ,
") , ABI 9700 PCR

1% . ABI 7500 Real-time PCR {3l [ 3£ [¥ ABI A,
DA9100 F A2 Jk [A A2 B A A 22 42 (DA-01-004)
FRZ R B B sl afi AR (G 2k %) (5845 : Cat #DA-
512) K B AU 35t S AH 5G9 't 7 i PCR A il i 77 &
Bk B TRk BE R By A B A 7 o
1.2 IfREEA

HINI. H3N2, H5NI1, H5N6., H7N9, HIN2
HI0N8 & UYL JEip 2 P9 AL I JEs 13 | WML 5 e
o5 FE ARV R L 250 1911 3l ) R I R AE AR (200
151 FH AR L B 50 (81 B 1 ) 357 Hh AR 5 2l 95 s T
Bl il vhoo g 2
1.3 5l 5&HE

# 4§ https : //www.ncbi.nlm.nih.gov/genomes/
FLU/Database/nph-select.cgi it /2% 85 2 H £ 11k 1Y
JE 5 25 H (matrix protein, MP) . H1,H3 ,H5,H7.
H9 . H10 Il N1 N2 N6 .N8 N [ 3 [H ¥ 41, T 2
IE X o dr s, A AE B934 Oligo 7.0 43 il 75 H
PRy XU 1 A ET , JF ik NCBI & 12 47
Blast [l J54: LEXTEGAIE , o HA R NA 51 T i
S Wk T U5 P47 9 38 MP ¥ 51 R ] e
S| Y4714 (MP-sense , MP-Anti-sense ) o 5|41
PREF I i o 2k T AW e A PR | 5 8, 4l 3K
PREf (capture probe, CP) K C6 S-S Fril , {7 T4
%t (signal probe, SP) >R ] &2k (Fe) bric , K7
SVRFHE AR A AR IC W3R 1k 2,

®1 RERBREHESIMEERREFS

Table 1 Sequences of influenza A virus genotyping primers

Fr oA R EIk/EA i Fea(5'-3") Bk LA Tm 4
HM142730.1 MP-sense TCTTCTAACCGAGGTCGAAACG 31~52 62.7
MP-Anti-sense CGTCTACGCTGCAGTCCT 241~258 57.9
FN436023.1 H1-sense TAATAGCACCATGGTATGCTTT 785~806 54.7
KY415635.1 H3-sense TTCACTTGGACAGGAGTAAC 421~440 51.9
DQ095621.2 H5-sense ATCATTGACAAAATGAACACTCAR 1201~1225 57.6
KP765952.1 H7-sense TAAGCAGCGGCTACAAAG 1550~1567 56.3
KT699056.1 HO9-sense TCAACAAACTCCACAGAAAC 79~98 49.6
KY402019.1 H10-sense ATAGCACCGAGCCGAGTTAG 803~822 60.9
KF667692.1 Nl-sense AGTGCTCCTGTTATCCTGATG 773~793 51.7
KP767935.1 N2-sense AAGGACAACTCAATTAGGCTYTC 314~336 56.2
KM251485.1 N6-sense TGCATAGGATGGTCAAGCA 526~544 49
KY402021.1 N8-sense CAATGAAACAGTAAGGGTTGAGA 159~181 55
KP416240.1 NO-sense ACAACCAACACAAGCCAAAC 148~167 57.3
FN436023.1 Universal primer 01 ATATCGTCTCGTATTAAGTAGAAACAAG 1716~1743 60.6
KF667692.1 Universal primer 02 ATATGGTCTCGTATTAGTAGAAACAAGGAG 1357~1386 61.6

1 P IR H T GenBank £ %
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Table 2 Sequences of influenza A virus genotyping probes

Fr31 K U e 2K Fr31(5'-3") WEHL

MP-CP TTGTATTCACGCACACCGTGC-C6S-S 210~230
HM142730.1

MP-SpP Fe-CCCAGTGAGCGAGG 230~243

H1-CP TCATTGAAGGGGGATGGACAGGA-C6S-S 1049~1071
FN436023.1

H1-SP Fe-ATGATAGATGGGTGGTATGG 1072~1091

H3-CP ATGCCAAACAATGACAATTTTGAC-C6S-S 550~573
KY415635.1

H3-Sp Fe-AAACTATACATCTGGGG 574~590

H5-CP ATGGARGACGGATTCCTAGATGTCTGG-C6S-S 1288~1314
DQ095621.2

H5-SP Fe-ACTTATAAYGCTGAACT 1315~1331

H7-CP TGGTTTAGCTTCGGGGCATCAT-C6S-S 1579~1600
KP765952.1

H7-Sp Fe-GTTTTCTTCTTCTAGCC 1601~1617

H9-CP CTAACAGAAAACAATGTYCCT-C6S-S 109~129
KT699056.1

H9-SP Fe-GTGACACATGCCAAAGAA 130~147

H10-CP CACCAATAGACAATAATTGTGAGTCCA-C6S-S 861~887
KY402019.1

H10-SP Fe-AATGTTTTTGGAGAGGG 888~904

N1-CP TATATATGCAGTGGAGTTTTCGGAGA-C6S-S 886~911
KF667692.1

NI1-SP Fe-CAATCCACGCCCCAATG 912~928

N2-CP ACCAAACAAGTGTGCATAGCAT-C6S-S 521~542
KP767935.1

N2-SP Fe-GGTCTAGTTCAAGCTG 543~558

N6-CP AGGATGTCAATATGCATATCAGGA-C6S-S 568~591
KM251485.1

N6-SP Fc-CCGAATAACAATGCATC 592~608

N8-CP ATTGTGTGATGCTAAGGGTTTCG-C6S-S 264~286
KY402021.1

N8-SP Fe-CACCCTTTTCCAAAGAC 287~303

N9-CP TTTCAATAACTTAACTAAAGGGCTC-C6S-S 237~261
KP416240.1

NO-SP Fe-TGTACTATAAATTCATGGC 262~280

= 2 TR IER B T GenBank £ 1% .
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XF K PCR % A 50 wL S R4 &, Ho £ 840 &
MgCl, (10 mmol/L) , KC1 (50 mmol/L) , 12 %% i
g1 (4525 & 3 pmol) , 3 2% F g5 19 (445 30
pmol) LA} 20 wL ¥ #4454 . & H ABI 9700 PCR
A AT 88 O 45 2 50 € 30 min, 95 C 15
min; 94 C 30's,50 € 305,72 T 305,45 MEH;
72 C 7 min, PCRY MLEH5 , th T R M AXSFR

PCR J5 35 L N eS| 90 F B AN X4, 97 1 58 s =
A K Y B E DNA (ssDNA) |, BT DL 2458 6 M T
R =) (50 wL) BT Zead @ AR e R T H i 5 15
SHE (100 pmol/L) BT AE A+ 1ML (10 wL) B2 i 54
FR4M (20 wL) #E47 2432, F DA9100 Hi k27 FE R 1%
SRR R G AT
1.5 ZFEAXTHR PCR-H L0 ik

R HL AL R RS B R TEA 72 DAk,
AR J9 00 [ R Tl 9 B0 Rl P, 866l 4 FEL A 3R
T, il A B A2 B, T 3K PCR Z 59 44
Y5 5 85 O 4R 19 PCR =4 S 45 6 -
[ e = 0 [ by =N A O L R R S e
TR T e A SR A RN 3 A A ) A
S e 25 R B B o



NTEWi SR . 20184E5 A $5104 4531 T Mol Diagn Ther, May 2018, Vol. 10 No. 3 - 161 -

1.5.1  REsMEE

FIFH A 2 19 PCR-FL AR 27008 Fr vR A4 2 43 % K
16 1) P I B TN L 0BG 5 L PG 5 s
5 M F R B HINT . H3N2 . H5N1  H5N6 . H7N9
HON2 \H10N8 J5§ B A% R A 7 A , P-4 HAe Sk o
1.5.2  REUEME

¥ O s a2 Wk B B9 A 9 B HIND ., H5NT
H5N6 ., H7NO 11 % iR F 47 6 B 7 B, A I L 2R
U
1.5.3 I PRAE b A I

FI A5 it 8 57 1Y £ F AN AR PCR-HEL AL 2F
O F i X L R 2 R e B TR R A A R A
Az ) FE R I JRGE B 5t it PCR RN 7 65
6500 BEP4 Fr 200 5] FE Y 30 JERASE A A2 iR K% 50 41 B 1
FEA R TR SEAT RN, 5 308 A AR 28 W A 7 1 R O
&7 )1t PCR A I 3 77 & (HIN1 ., H5NI1, H7N9,
HON2 %5 ) A7 % BRI IE , X Eb 7 325 1) — 20 o
1.6 GEil2eir

WL kappa K556 53 B 22 T A KRR PCR-HLAL 2
O N E B PCR AN 45 SR il — &b

2 HR

2.1 PCR-HLAL220 A I s S5

A 0 5700 T DA A R R g J s TR S
BEAZ IR T H AR BUAS G ARG S5 1% B0, 1T 2 780 3 JeR
a1 TN IR I R 7 LA R IR IR S o 1 A R A
7 H AR BH P 245
2.2 PCR-HLfb27 0 Fr vk Aar ) R 5

# HIN1,H5N1 , H5N6 , H7NO %5 3 Bk A9 4% 1R
PEATHRE BER R, A ML S ik ik R o Ik
25 B i R YR Wk BEAIK T 1x10° copies/mL B, ]
HINI #l H5N6 A& WL HL AR 2745 5 77 4, Tl H5N1 il
H7NO 7E 100 copies/mL I 3R IRAS . At , 0 & 3%
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2.3 I IRERASKG I 25 5 K BEit2-

R A ST U7 5 57 119 22 EE AN KR PCR-HEL A2
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19451 FHAE , Horp 6 Bl A , B8UBCR K 97% , 50 111
PEAREAKS 34 4 B3 PE , 458 57 BE R 100% , kappa 53 B

45 50 0.928 (P<0.000 1) 7R 2 Fhor s —5tk s,
2R HAG 22, WS,

R3 PCR-B{LZFRF FI5 S PCR &l 25 R EL&;
Table 3 The detection outcomes of PCR-electrochemical

chip and real-time PCR

PCR-HLfb 2405 Fr

BE ()
[EE: 9714
BHH: 194 6 200
¢t PCR
0 50 50
B 194 56 250

—HUR (P,) =(194+50)/250=0.976 ; HL il — 3 % (P.) =(194x200+
56%50)/(250%250)=0.666; K=(0.976-0.666)/(1-0.666)=0.928

FLRBATE B0, oAb 2= 05 vk 5 98 ik
b, 45 5 /s HON2 82 f4i], H5N6 56 f4i] , H5N1 16
f5i] , H3N2 6 5l , HIONS 5 {5l A ) B I #5175 5 , HTNO
27 ) (AL 24U K 4 1)) , HINT 8 491 (HL AL 24 T G 2
), 8 3 43 A e e e B CefE, & X 6 kLA ik
B2 AR T AL 22 7 T 0 0 Y e AR TR B, 45 2R D0
K1

07 82 82 B PCR-fb2%.t5 i (PCR-electrochemical chip)
80 1 B 7E5E it PCR(Real-time PCR)

70 1
60 1 56 56
50 4

40 A

FRPEREA % (f71])

30 1 27
20 1 16 16

101 6 6 5 5

0_
HON2 HS5N6  H5NI H3N2 HION8 H7N9  HINI

B 1 JEF PCR-EBUFEEHEWRAEE PCRERKH
2437
Figure 1 The detection outcomes of PCR-electrochemical

chip and real-time PCR

3 1Tt

ER IRV RS BUBLLE 3 Pk
PCR A6 I B 76 370 2% 95 75 38 FH &Y L HIN1, H3N2
H7NO 45 |, H: 5 S8 A S 24 R 3 s (B 75 AR B Ct
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(R FN W g5 2, Bl T2 a4 3 BR ), a8 ik
F I Z2 BRI 4~5 Fh AL, [6] i %] 525G PCR AL 2%
BR80T D RO BR ] 1 HAE 23 BUAG I e
AN 2 /D B 3 AR R A RE S U A i LAY
R E RO R . s ik POR HAR 42
FHT 22 5 o3 BRI o, i A ke i) O B [ 0 gl
JE AR A B0 A E AR A ME . AR EL PG PCR,
AR S5 ¥ AN G o LA R ZR BT 58 BT AT 3 B AG:
Iy, AL .

TR 510 s 3k P D g R (next-
generationse quencing, NGS) "'t %% |~z | T H
AUV TE RO o GRS S R R Se k|
e AHHA AR B3 5, 57 S B A AR K, HAR 5 %
75 G K R AR N R e B 2 AR I R S
FAE PR WA D BB IIPE . A RS
BORBEAEBRAE 1 T5 1 560 A shAk , A Ty 45 3
PE— 2B, AR AR — 1 23 R 2R R A% TR A ) 45
BBz — S R, Bl 5L
WAL TE — 4y F 2438, 2 h P B AT 58 s AG ), HL
S5 R R RO R A ER I A e B R R
117 NGS H A Hh LA i 3 7 11 65 A R Y
W 75 v R AR WA R e R R, R R
A, WAy, FLGE A AT 00 i R A 1 R
B 5E I, B2 2 B FEIT A (BT B i A R
o 1R R IZ (5 BT T, NGS BAMAHL . 1EAE
P A3 R 0 1 Je B 5 T ITHOR , NGS #5%2
DR AR, A B B R I A A B AR R R A
T YA R 2 7 Iz AN . A T
NGS, A&77 1 WL 35 AE T4 45 5% L)L PDF JE 30 52
BT, HOSA AR

A MF 5 FR #E hitps : //www.ncbi.nlm.nih.gov/ge-
nomes/FLU/Database/nph - select.cgi it /& 5% 4 J&
ALY L7 A MP H1 \H3 \H5 . H7 . H9 \H10 I
N1 .N2 N6 .N8 N9 i HE N 5 51 £ 47 L XS 73 #r )
O3 A HARSY KBTS e 51, 92 BRAH
CHEFE i E 2 Zm TSI AE D RS, g
X MP B S 1 5 |40 368 o G A fe ¢ 3 <7 ][] fsf
o I R 8 90 2O 2 MP L H1 . H3 .H5 .H7 .H9 .H10
HINT N2 N6 ,N8 N9 i) 545 Z H A X F) PCR-F
A28 s, G X e S, HOAG I 52 A0 AT 3k 1%
10° copies/mL , H. 7] B EL A 55 i R S PR R0 ff 1
PRI, F AT 56 4 A B p AR 45 0 A At i Al A R A
B 5 A PR S B B B A — i ] LUK

FARMB/E o

FEH P E A A A B R DL SR AR S B
RS E 8%o  4 W K AR AR R, Gn HINO MY
HON2' ™ & | 330 {45 1 0 JH3E 4 43 28 A ) AR 45 5%
HRME . PR, FRATDRE 2 U G i R e i
G B Bt HE R, S il RA2 W A Y 288
S 9N

SE
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G6PD 751 . UGTIAI .SLCOIBI .ABCC2 3£ W % 51k
Ao A )L HZL 2R e e S 0F5E

A& FRkel? 2Tk IR FEF' SRR AR

(# ZE] BH BWIMERNIRa ZE S5HEIHSCIE A (UGTIAL, SLCOIBI M1 ABCC2) [ D BE 1 4
¥ R 2 75 1k (single nucleotide polymorphism , SNPs) 37 s, , % % % -6 2 /It &0 ( glucose-6-phosphate
dehydrogenase , G6PD) 1 P 581 4 JLIMIE ML RIEEWRIEMCR ., FHix 457 BlFHE JLFERR 2 K
TN I 75 AR 2T 2800 22 , 2R FH G6PD/6PGD HAB 15 N2 GBE £ 20 5 GOPD i M , SR FH I P 125 43 Mt A A A
I 8 > SNPs v 55 (1) FE R Y, Ge 1124 73 BT GOPD i ¥4 451~ SNPs i il 5 R A RIEHEMW R, HR
GOPD Bl = 26 Ifi. 775 5 IH 21 28 1k B2 U4 i (276.55+94.92) wmol/L, GOPD 1F i 41 Ifil 7 A JH 2T 2 v 55 1 (8 N
(220.12£89.39) pmol/L, Wi # Z [8] 25 54 Gi it 2538 L (P < 0.001) ;8 > SNPs 13/ 5 5 1L i b IH 2T 2 ik &
S Mr s, UGTIAT 211 G>A 75 5 M st A5 AR AL | e 358 % A5 80 0 o 38t 424 A5 AL 35 S 38 52 i)
A LA JE M BE 4T 25 4k B (P<0.01) , SLCOIBI -11187G>A TE i M it AL A B R i 35 5% iy 48 LA & 1fi BE
L1 R e (P=0.039) ., #54F GOPD i 6t = | UGTIAI 211 G>A I SLCOIBI -11187G>A iX 3 4~ AU
F A kA A )L I AT & AE i KU & N HE 7 ik 3 A KU P R 4 19 8.78 £ (95% i 15 X ] : 2.72~
28.39), 58 GOPD iEIEH= \UGTIAI 211 G>A Fl SLCOIBI -11187G>A i /E JLE 4L K IihE &
A 3 A BRI R 2, =3 Z 0 2 BB, #5 A KUK R 2 B i £, B A LA R i I 21 2 04
R SR G, & A A L e BT 2R LA I o e XU A K

[K#iE] GoPD BLZJE; SHL FIAE ; A )L AT IR 2SNk

The relationship between G6PD activity, UGTIAI, SLCOIBI, ABCC2 gene

polymorphisms and neonatal hyperbilirubinemia

XIAO Qizhi'*, GUO Hongchuang®, Li Lianxiang', WANG Zhaogqing', LI Lei', KUANG Wenying®, ZHOU
Yugiu'

(1. Zhuhai Institute of Medical Genetics & Department of Clinical Laboratory, Zhuhai Municipal Maternity
and Child Healthcare Hospital, Zhuhai, Guangdong, China, 519001 ; 2. Department of Neonatal Pediatric,
Zhuhai Municipal Maternity and Child Healthcare Hospital , Zhuhai, Guangdong, China, 519001)

[ABSTRACT] Objective To investigate the relationship between the candidate functional single
nucleotide polymorphism (SNPs) of the genes (UGTIAI, SLCOIBI and ABCC2) involved with bilirubin
transportation and excretion, G6PD activity and the serum bilirubin concentration in neonates. Methods
The bilirubin concentrations of 457 neonates were measured by transcutaneous or serum. G6PD activity was
measured by G6PD/6PGD activity ratio method and G6PD fluorescent spot test. The genotypes of all 8 SNPs
loci in all specimens were analyzed by sequencing. The relationship of G6PD activity, each SNPs site and the
peak of total bilirubin were statistically analyzed. Results The peak value of serum total bilirubin
concentration in G6PD deficiency group was (276.55+£94.92) pmol/L, and the peak of serum total bilirubin
concentration in normal G6PD group was (220.12 +£89.39) pmol/L, and the difference was statistically
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significant (P < 0.001). In the analysis of the correlation between the 8 SNPs sites and the serum total bilirubin

concentration, UGTIAI 211 G>A significantly affected the neonatal peripheral blood bilirubin concentration

(P<0.01) in the dominant genetic model, the recessive genetic model and the additive genetic model, and the

SLCOIBI-11187G>A significantly affected the peripheral blood bilirubin concentration in the newborn under

the dominant genetic model (P=0.039). The risk of neonatal hyperbilirubinemia in the 3 risk factors group
with G6PD activity deficiency, UGTIAI 211 G>A, and SLCOIBI -11187G>A was 8.78 times as high as that
of the 3 risk factors group (95% confidence interval: 2.72-28.39). Conclusions The G6PD deficiency,
UGTIAI 211 G>A and SLCOIB1-11187G>A are 3 crucial risk factors for neonatal hyperbilirubinemia. There

is a cumulative effect among the three risk factors. The more the number of risk factors, the higher the peak

concentration of the peripheral blood bilirubin in the newborn, the risk of complications of neonatal

hyperbilirubinemia.

[KEY WORDS] GO6PD deficiency ; Hyperbilirubinemia; Neonatal ; Single nucleotide polymorphism

] 7% B -0- 15 2 it U ( glucose-6-phosphate de-
hydrogenase , G6PD ) it = JiFt J& — Fh 5 UL 1) 38t 4% Pk
PR, O — AP I S BOE A LR IR A i
JiE & A RS R 249 30% 78 A 48 2R e i
(4 8 9E T A2 )L GOPD k2, UGTIAL K& [H %
B #4920 W T TR 7 % T 1A (UDP-
glucuronosyl transferase 1A1, UGT1A1), T4
S AT HLEA B 7% 12 5 55 1B 1 (solute
carrier organic anion transporter family member 1
B1,SLCOIBI ) H: N 4t B A HLIH & 1212 Z ik C
(organic anion transporter polypeptide C, OATP-C)
1 ATP 454 & F W% C i 51 2( ATP-binding cas-
sette subfamily C member 2 gene , ABCC2) 3 [K 4 ity
1) 2 24 i 52 AH 5C 8 [ 2 (multidrug - resistance pro-
tein 2, MRP2) J2& I £1 3% Hi ki B - p s 2 .
REEA MR 2% h 20 0 M e i 7= A, SR 5
JHF 240 LRSS L= 1) A BILBA B8 2 is Z K C B R 45 5 0
2R MM R G e iz 2 T A0 Y, 76 T 20 L P9 19
TR TR PN S5 ) DR T A TR A 2 R T TR e R il
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AL 1AL A LIRS 75515 Z Ik C M2 21 52 A0
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IAL A HLBHE ¥4z 2 ik C M2 25t 52 AR H
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UGTIAI LR By FRIK  SE G g 4= ) LAZ oI i) &
AR R, UGTIAT 22 1 548 8 F /) 211G>
A4l X5 (UGTIAL*6, 154148323 ) 75— KA
1) 4 5 R 20 S I 5 0 B v & 305 077 R4 3 vk
JEEUIAEOCT . Bk, 52 UGTIAL, SLCOIBI Fi
ABCC2 FEH I g i 5% 7 1R 22 51 (single nucleo-
tide polymorphism , SNPs ) {3/ 1, 34 0] §& 5% i % N7 £
1B D) RE E s ma g A= LA R LR T R e ia 5
HEM . B T bk 2 AR R g LA, UGTIATL J
-3279T>G (rs4124874) , SLCOIBI 19-11187G>A
(rs4149015) , 383A>G (rs2306283) , 521T>C
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Drsg'™ =, a] ge s ok A L s IH 21 2 1 AE A9 RUBS:
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DL K g A5 5 GOPD il = i X A1 J] i AH 21 2K F- B
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Az )L BT 28 IRE 1) B 4 B4 308 A

1 W&E5FE
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i o B A 1) e BRIl e s 48] (R 2L 2R 4H)
it 285 4], JHLT R IEF 6] (JHZL R E 5 4) Ht
172 ], v AE 2T 28 20 AR 5291 [ R 2 600 ~3 900 g, °F
YIRE K 3 254 ¢, WA bl 2.5: 1 L FIEH
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H 20 GOPD T 1 ikt = 31 76 1], GOPD i M 1E &
196 . PR ZE 0 461] r 34 HE R B DR 2R S e I T
SRZLR AN, =)L = 8 BUNEE LR
=P ABAE FH 2E . ABO F1 Rh Il A& S B IA I
P How 20 2 P CAn s s 2 i) ™ F K
JEE LA N I Sk ftn i, KT e i A
BRI ) ARARAAREE AR LS, BT A 1 04 I
MARAS A

12 Fik

1.2.1  G6PD it Z S il 1) i2

(D G6PD/6PGD . {H ¥ , G6PD/6PGD<1.5 H
GO6PD 116k = , GoPD/6PGD>1.5 5 G6PD i P 1F
W QPN BE L MR 5 2 6 BE A 5 55 4] BN
GOPD i P 8 i il = , v B = F G6PD i % 1E
w5 QR T80 A YR AT BRA R HEEH
fiff 1t 2& GOPD & PR 5 A5 46 ] 12X 741) & 462 I 31| G6PD
1.2.2  E R A2 W

8T AR LR AR S 565 1 R 258 7 R B2
JIH 2T 2 { (JM-103, KONICA MINOLTA , H 4% ) Fil
MY SR LT 2= AE (LR Eh Ak, HigRHEA Yk
WA BRA ], i I — R BB e . I
SR LT R WEAE KT 221 wmol/L ik BEAE O, i
WA HLL Z /N T 221 wmol/L S AR ZT 40 {il 1E
HAE,

1.2.3 FE[HZH DNA $£H¢

FHEUHT A JLIF A I 1 mL, % F DNA #2BGR 51
RSB EDPRE A RN AR A
DNA, -20C{R-1F .

1.2.4 SNPs 43-%!

FE BT %) SNPs v iS5 A 8 1>, 43 34 UGTIAIL
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3279T>G (rs4124874) F1 211G>A (154148323 ) ; SL-
COIBI 3 H 1Y -11187G>A (rs4149015) . 388A>G
(rs2306283) I 521T>C (rs4149056) ; ABCC2 %
[ - 24C>T (rs717620) Fl 1249G>A (rs2273697) .

AR5 912K H# A4 Oligo 6.31 (Molecular Biol-
ogy Insights, Inc. CO, 3£ [& ) 1 Primer premier 5.0
Bt RS 14, PCR 94 L) i 1 DNA I 7 4
FRIZAV 15 ) SNPs 43 T 25 L
1.3 Guitorik

GOPD il = 415 G6PD 1E 41 2 [8] (111 12 %
PR LB R AR AS 1) ¢ 4G99 43 B, A AR P il R 5
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THEZFE AR R 3.4.0 BAEHIVERHT

2 FR

2.1  GOPD k= 20 H1 GOPD 1F # 2H Fe ARt [t
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TEH 2H A A il 7 B 2T 3 Wk U4 (220.12+89.39)
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Table 1 Comparison of clinical characteristics of G6PD deficient group and G6PD normal group

G6PD it = 2H

G6PD IE# 41

Il AR5 R W fE PIE
(n=279) (n=178)
(S %) 192: 87 137:41 £=3.186 0.074
M35 AH LT R 1A (wmol/L) 276.55+94.92 220.12+89.39 =—6.667 <0.001
UGTIAI-3279 T>G (TT:TG:GG) 103:145:31 82:81:15 £ =3.944 0.139
UGTIAI promoter 6/7 (6/6:6/7:7/7) 219:60:0 143:30:5 ¥=9.078 0.011
UGTIAI 211 G>A (GG:GA:AA) 200:71:8 122:45:11 £=3.022 0.221
SLCOIBI-11187G>A (GG:GA:AA) 208:67:4 131:43:4 7°=0.425 0.809
SLCOIBI 388 A>G (AA:AG:GG) 21:81:177 8:61:109 £=2.619 0.270
SLCOIBI 521 T>C (TT:TC:CC) 227:51:1 152:25:1 £=1.487 0.475
ABC(C2-24 C>T (CC:CT:TT) 163:110:6 107:65:6 £=0.909 0.635
ABCC2 1249 G>A (GG:GA:AA) 245:34:0 156:22:0 %°=0.000 1.000
x2 AEBEEET 84 SNPs M # 4 JLMFAELIE
3 it

R B RIS 0
Table 2 The impact of 8 SNPs on neonatal serum bilirubin

concentration using the different genetic models

5 P
AR MR A A

UGTIAI-3279T>G 0.864 0.351 0.570
UGTIAI promoter 6/7 0.499 0.267 0.375
UGTIAI 211G>A 0.003 0.017 0.001
SLCOIBI-11187G>A 0.039 0.475 0.095
SLCOI1BI1 388A>G 0.771 0.585 0.654
SLCOIBI 521T>C 0.861 0.330 0.996
ABCC2-24C>T 0.708 0.637 0.843
ABCC2 1249G>A 0.067 — —

(G6PD iF % ,211GG, -11187GG) & = #7 4E JL s i
21 F IRE A9 RS AE 2 XA 1, 23500 02 R A 6 L
T A S 1 ALY ART XU , 15 e A 4
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T, 002 T S IR 2T 28 Mk B P 2T 2 ™ A
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CIRDRS @A o83 | B AT i EEA N (Rt o N
WF5E  GOPD ik = 4187 A5 )L =5 IH 21 2% i AiE s {1
F 5 T GoPD IE# 41 (P <0.001) , X FRUEH T
G6PD {ifi 1 it = J2 8 Az L i B ZT 2 Il e A4 XS PR
o iR 2 A B b AH OC L %) SNPs £ 55,
A BB I 2T 28 (%) 245 & FHE M 2 T 508 A Lmi iR
Z1F A % VARG, A L 22 28 Mk n i 92 [ Y
SR A RE " 5 R UGTIAL .SLCOIBI
I ABCC2 J&i 81 X A g Aty [X. ) 388 4% 748 S5 7 o5 1T g
SEGE A& & T RS DIRR g g, S R AR
L BBAT 2 IRUARE 9 RS, ¢ 312 UGTIAT S 8l 71X
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211G>A J& #r A L & IR 20 &Kl iE /9 KRS 1A
ool FEARBFSE T, UGTIAL $: 4 211 G>A 7EAR
IF] Fr) 338 A% AR R0 T 349 B 3 S o A= LA I AR 41 R
A, 3 5 A A ST 45 R AR, i — DR SE T
N 25 A B A L v IRLET 2 AE () XU A7 A o AR
AW 5T UGTIAL J7 81 ¥ X A (TA) TAA-A
(TA).TAA FI1-3279 T>G 1£ 3 Mgt LA R 538 4=
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Table 3 The odds ratios and their 95% confidence intervals for each group carrying the different risk factors

o G6PD i UGTIAI 211G>A SLCOIBI -11187G>A n B Ll (95% & 15 X a])
1 G6PD IEH 211GG -11187GG 92 1
2 G6PD IF# 211GG -11187GA/AA 30 2.70 (1.16~6.28)
3 G6PD 1E % 211GA/AA -11187GG 39 2.97 (1.37~6.43)
4 G6PD IE ¥ 211GA/AA -11187GA/AA 17 4.96 (1.60~15.36)
5 GO6PD Gt = 211GG -11187GG 149 5.27 (3.00~9.25)
6 G6PD fif: = 211GA/AA -11187GG 58 4.98 (2.44~10.18)
7 G6PD it = 211GG -11187GA/AA 51 6.04 (2.81~12.99)
8 G6PD fif: = 211GA/AA -11187GA/AA 21 8.78 (2.72~28.39)
fen IH 1 2% 00 A9 AH OG M . I, SLCO1BI J
5 60 388A>G. 521T>C Hl ABCC2 %t I ) - 24C>T,
H 1249G>A S 15 2 5% W B A= J LA ] i AR 2T 3% 06 vk
g o FEATSA it — 20 R
ﬁ: FEB A LR IR0 2R i e i XU R 2R A
£ BAAS JXURS: PR 28 A A AR JE 2T AR i R vp 0 4 4
5 0] AN T 221 DB PR 35 B S8 00 T B S 7
il KEFEM o PR, ASBIE 5% 38 2 58 PR 3R 43 A aff oA i)
| 5 5 A : P . 4 B A L I 2T 2 MUAE B9 XURS: [ 2 - GOPD §if 4 ik
el = UGTIAI 211G>A Fl SLCOIBI -11187G>A #E17
| EEARRRERASHSEAREILNELEIE  AERROAES, P8 A FURS B R A K%
R IS R L3 A B A L IR 3R IMRE A RS . AR 3 T LA Y,

Figure 1 Comparison of peak serum bilirubin concentrations

for each group carrying the different risk factors

AL RS TS h B A L BR AT 2R IfE B XU A2 5. 4TS
Al — 2 uEsE
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COIBI -11187G>A X 87 A4 JLAM i i IR 21 28 W {E v
FEAFAE R RN, HLAR BN 77 AR 1 A W 2 FE
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1R, KA R IRAT 2 RE B KBS it — 2 k. 5
Hh AR GOPD H[H 58 A S AU 2 A5 5 IR 2T 3R I (i T
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FFh G L9878 p.GIn263X Fll p. Tyr351X S8 5t {41
BE I R -1- XTBRFARE % 2 0Pt

FYM AFT AW R#A RE AL

[ ZE] Br XA s Ak i N 7 XTCRXD) Bl b4 AE 5 2 TR L5 B 4G 0 35 (R 9828 4347
PRWT A F R . Frik KD SE il B LG8 28 % 1 6% 1 6 s B[] (PT) 358 Ak 4 B8 I 3% g
18 (APTT) FXLiG % (FXI: C) 25 BE ML 46 45 ; % e TE & FXUE R BT A 19 40 7 S HA B e 0 kAT oy o &
XSGR & I 28 A8 7 i, SHIX R ZR N B HEAT AR A SE SR . 85 R - B IEH APTT 4 86.0 s,
FX[:CH 1.7% , 3L R P & 3 3 FXL3E [ 8 5 4F & F ¢.841C>T (p.GIn263X) & 10 5 4 & F
c.1107C>A (p.Tyr351X) B G A G R . KRNI RMSEIEE 2L c.841C>T 4GRS BEE KILTH
c.1107C>A 745578 . 5 FXIZEH p.GIn263X Hl p.Tyr351X & & ¢4 55748 12 S 8 UE # i 1L M FXT
BRBARE 14 F LD, c.1107C>A (p.Tyr351X ) iy [E P9 1 Y HGH .
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Analysis of hereditary coagulation factor XI deficiency pedigree induced by two

kinds of nonsense mutations, p.GIn263X and p.Tyr351X
WENG Miaoshan', LIN Fen*, ZHANG Jincan', WU Jiaoren', XING Shaoyi’, YANG Liye**

(1. Clinical Laboratory, Chaozhou Central Hospital Affiliated to Southern Medical University, Chaozhou,
Guangdong, China, 521000; 2. Central Laboratory, Chaozhou Central Hospital Affiliated to Southern
Medical University , Chaozhou, Guangdong, China, 521000)

[ABSTRACT] Objective To analyze the phenotypesandgene mutations in one pedigree with
hereditary factor XI (F XI ) deficiency, and investigate the molecular mechanisms of F XI deficiency.
Methods  Pro-thrombin time (PT), activated partial thromboplastin time (APTT), FXI activity (FXI: C)
were tested in the proband and family members. All the exons and exon-intron boundaries of F XI gene were
analyzed in the proband by direct sequencing, thereafter, his family members were tested for the mutant site of
proband. Results APTT(86 s) and the FXI : C was 1.7% in the proband. DNA sequencing showed that the
proband had a combined mutation of ¢.841C>T (p.GIn263X) in exon 8 and ¢.1107C>A (p.Tyr351X) in exon
10. His daughter had a heterozygous mutation of ¢.841C>T, his mother and son had a heterozygous c.1107C>
A. Conclusion The combined mutations of p.GIn263X and p.Tyr351X is the molecular pathogenesis of the
proband with congenital coagulation factor XI deficiency, and c.1107C>A (p.Tyr351X) is the first report in
China.

[KEY WORDS] Coagulation factor XI; Pedigree analysis; Gene mutation
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€ 1 PR 1~ XT(FXT) e A B 94 A I ACH C
it A5 I I I BT 5 = A \ Rosenthal Z751iE
R AR e R E RN . IR AE AT
1R AR 200 110 T3 ~ 17100 T3, A0 R A F: [
Wrova X & A R i Y st AL M FXTsk i 22
5 FXIERMRAER L, BHERAD A LN
(11190 = 7SR S K A e e SR e R R 1N T P = |
TR D T2 i B 5 b, B Y FXDE R 28 4%
FARID)TC SCGEA RN SLSEAR Fe Ry i L0 i A /b
UL B By 2948 DL RS G A AR AR S i X
1A ast A v FXR BT 28 2 #5475 I 46 a5 2
GBI, HEMER T H AT R Bl -

1 BREFE

1.1 HRX%

FEUEH 5,61 %, T ARA WM TTRIZ XA,
YRR AMEFRBEIRIT o 0 A EE 1L AL A 9 ER
Al T AP B I T I 1] (activited partial thombo-
plastin time, APTT) #E | 3% 86.0 s, %47 APTT 2 1E
TR, B A I e = 2 — 2D A R i R
e, B EXL: CAUN 1.7% , HABSE 1 45 bR 44 JC W
5w, 5 R O FXUBLRGAE . A AIRIEE A
St I S R A s, AR R D PR S O
B A7 3 IR o AR IR I SR S IC , 58 & HAth
BT 25 T Y L ke R ot A 5L
12 Kk
1.2.1 HEARE

S BE BR 2 AR T S HUE , TR A e
H5REARRAERZE T, RELIFE S KRR
T35 O FMA bR A 45 2 45, 0.109 mol/L Mk iR
ENBCEE, LA T RIEE 48 45, JF T 2 h W98

73 1 -80CHAT, HE#5 JH T Hil 42 DNA , i#f — 25 fi
FER
1.2.2  EEILFE AR R

¥ 35 [ ACL TOP700 4= H 3 1fil BEAY T 25 iE
H L H 5 Z L AT PT O APTT JBE 1M R 7 VITIG
(FVIl. C) &1 A+ IX 3G P (FIX . C) \FXIL: C Filt
1t 7 XT3 1 (FXI: ©) Az, i385 ok 92 [ I
ISED
1.2.3 R GHITE

K PRI 68 A= W 4 AR A RS /R &, 32
B R 41 DNA, X 4E ik # FXI3E B B A (7 28 i1
K HANZE F 54T PCR ¥ 34, 519 5 51 [ 97 38
B MOCE™ . PCR ¥4k J5 H ABI 3700 ¥
{8 (Applied Biosystems, 3 [E ) #4707, I 5 1) 45
J3 33 Ml http : //www.ncbi.nlm.nih.gov/BLAST i
TTPAN L o R G AT X S ik 5 36 PR 58 28 [X
BT R

2 #R

2.1 BEIMLAE bR 45

JCiEE APTT Bl B 4EK K 86.0 s, FXI: C ] i
FEARAN N 1.7% , HLT-F1 4 )L APTT g 4E K, 4331
R 40.7 s 1414 s HAEE LF R4 JLFXT: C ¥5%
JE AR, 20 31 H 58.9% .51.2% F11 50.8% ., FGilk# Fi
K Z BN I HC A 5 I A 4 T B . S, S i 4
FRAGI &5 5 WL 1,
2.2 FXIH: A&

FE R 7 & AR % 8 5 A1 i TAFAE ¢.841C>
T, HJC XL 57 CAA—TAA (p.GIn263X) , [6) i} 7E
10 SR F IR AETC L RAE ¢.1107C>A B TAC—
TAA (p.Tyr351X) o ZKAEAM AT, FBUEE ML LA

F1 FXIBRPEER Rk MIEFRQNZE R

Table 1 The coagulation indices of the hereditary coagulation factor XI deficiency family

e YWl PT(s) APTT(s) FW.C(%)  FIX:C(%)  FXI:C(%)  FXI:C(%)
I SEIEE 11.1 86.0 98 101.1 1.7 63
12 Ry 11.5 36.0 148.4 98.7 58.9 72.8
2 E SR 10.5 35.5 106.4 70.2 85.8 58.7
m JLF 11.4 40.7 90.3 71.6 51.2 60.1
2 7L 10.9 41.4 86.7 72.6 50.8 54.3
ZHH 9~12.8 24~40 75~150 70~120 65~150 50~150
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c.841C>T 4 A = AS , B35 L F 3 ¢.1107C>A
B RAR , FEAGIMZE R ILE 2 FE 1, £\ F

XT (R 28 28 B8 1 (http « //factorxi.org ) ,c.1107C>A
(p.Tyr351X) Ay [ N 15 Al

F2 FXIREERFZEERBRENLER
Table 2 The genotype results of the hereditary coagulation factor XI deficiency family

FEAL T K I B PRI

AR ¢.841C>T(p.GIn263X) c.1107C>A(p.Tyr351X) AP
I JeuE#E + + AT T
H b - + BT
I = B - B 1 )
n e - + Ko T
2 2L + _ Jeo T
W ZLAE PR FXI G A M £ 1T
c.841 OT FHORAZEEILA 2,

Wl

580 590 600
G A6 6CATCTCTGGATARCACEHT

c. 1107 CA

|

B
A 8 AN T c.841C>T RAL, {i Sk /AR AEN 455 B2 10 4h 2 T
c.1107C>A 245 | i S 7R R AZT 15, o

1 FXIEERTMFLER

Figure 1 The sequencing results of factor XI gene mutation

2.3 REREET

KRR, JeuEE 1% ) LI p.GIn263X,
HAEE R LF R T p.Tyr351X, il WLAGIE & /Y
p.Tyr351X Ft [Fl 28 A5 5t /% H 1 5% , p.GIn263X 3t
SR AR I 35 A A EL A AL 3%, i JE e L

CAT R A TS p-Tyr351X p-Tyr351X

zt 2 AT Lotk o KETHM

p.GIn263X/p. Tyr351X & & 244 T Bk © p.GIn263X
HE T

B2 ZfliEfE S FXIEREAE SR 7 B
Figure 2 The family tree of hereditary coagulation

factor XI deficiency

3 it

st 1 FXTERBAIE 2 A L FXTAR 3 R &
ARA SR I A T8 45 g Ok K
(4935) , & 15 AN F M 14NN Hed sk
8 3~10 G bith Bl AR 11 A T 2 5 o 4 4 AP 45
P38, 369 A % 3k 1R 4k 3 21 1l F B X, A1 P
11~15 i R Jk it A A AL 25 # 3, 1 238 A L iR
BRI MR BEIX . A XL (DL 22 &R 4 1 i
JEIE A AR F i, R AR R RS54
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[# ZE] HBY &HiTRNA THUTE SOX9(sex determining region Y-box 9) X} B 4 it i 786-O 4il Jifd
PANETE T MR RBURRE AR . ATiE DL SOX9 R PERY /N T4 RNA (small interfering RNA,
SIRNA) JF 91 R SE R UL ER A, AR 2 5 M 19 siRNA J7 91 20 % IR 20 23 500 5% 2+ 786-0 Zfifl. R H CCK-8 5L 5% 5
MR 5 R T o8, S 0 T 786-0 4 L (9 145 , R i Hoechst 33342 4 Jifd % €2, W 46 786-O 4H PR T- . 3@ i
BRI SE BRI RNA T-HRUTER SOX9 XF 3 7R P BUIR RE 1 52 o R FH G 38 21 84k 25 B ARG I 34
PURKI-67 B IMRIANI . SR sIRNAFFJAIS , 5% R4 Ik, SOXO UL OD fH W i BEAI%,
20 M AR R RN BR A B S sk 2D, 22 55 LR T2 08 L (P<0.05) o 50 BELT AR L, SOXO T K 21 20 A 3 1~
WIN, 22 A G L (P<0.05) o B A S IR 25 2 W, SOXO UL Bk 4 I8 7R A B B i b 4 R 4
B, 22 A Gt L (P<0.05) o R 8k~ g 0 3R W] | siRNA DB Ki-67 BHH: 4H Mg bk i 32
X IR A, 2 R A ST L (P<0.05) . 518 RNA THLULEK SOX9 Rt 3 0 i B 41 e 45 786-
O YA Ay 3458 , A2 LU T, I ELAE A% I 1 B 98 40 At e AR LA P 10 189 4

[%#i7] /NTHERNA; SOX9; 786-0 4l ; B B AU

Effect of silencing SOX9 by RNA interference on proliferation and apoptosis of

renal cancer 786-O cells in vitro and tumorigenicity in nude mice

CHU Guangmin™, ZHANG Jianbo, SUN Miaomiao

(Department of Pathology , Affiliated Tumor Hospital of Zhengzhou University, Zhengzhou, Henan, China,
450008 )

[ABSTRACT] Objective To explore the effects of small interfering RNA (siRNA) targeting SOX9
gene on proliferation, apoptosis in vitro and tumorigenicity in vivo of renal cancer 786-0 cells. Methods
786-0 cells which transfected with SOX9 siRNA or scramble RNA were collected for the following experi-
ments. The effects of SOX9 siRNA on cell proliferation were detected by CCK-8 assay and colony formation as-
say. Cell apoptosis was detected by Hoechst 33342 staining assay. The effects on cell proliferation in vivo were
detected by establishing renal cancer (786-O) bearing nude mouse model. The effects on proliferation marker Ki-
67 protein expression were evaluated by immunohistochemistry. Results Compared with control group, the
OD values and the number of colonies in SOX9 siRNA transfected group were decreased and the differences were
statistically significant. However, the apoptosis rate in SOX9 siRNA transfected group were increased when com-
pared with control group. In renal cancer bearing nude mouse models, the average tumor volume and tumor
weight in SOX9 siRNA group were decreased and have significant difference as in comparison to control group.
Meanwhile, the percentage of Ki-67 positive cells was decreased in siRNA transfected group when compared
with control group and the differences were statistically significant. Conclusion SOX9 inhibition by targeted
siRNA can inhibit 786-O cell proliferation, enhance apoptosis in vitro and suppress tumor growth in vivo.

[KEY WORDS] Small interfering RNA ; SOX9; 786-O cell; Tumorigenicity in nude mice
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CAAGTCCGCGAGCCAGTAC-3', Fiif: 5'-GGT-
GTGCCTTCTGTGCTGCAC-3'; X%} BBLH FF 4 Ny« |
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e FR Wb W A 4k 2 T A0 AR A A A e
48 h & , WA AL T IS 2L T pe ks I o B L Js
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cal density, OD)fH . HIR LI E A 3K, B4 31>
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0 iy R HOR 266, 3 483 LA Y DNA 2%
R R BN R T AR
1.3.4  HEUSIRE S8R

U2t 5 siRNA 5% L J5 25 2H 20 i 2x10° > 5 A&
T 100 nL PBS, 43l Kz T #2 Fh T 8 B A7 1 i
T o HME S5 K, AR R RO & R (L) Fi 58



176 - SFLWSRITE 20184E5

%104 %534 J Mol Diagn Ther, May 2018, Vol. 10 No. 3

(W) B REFIF AKX LW2 (mm®) . WG
2011 HAREL, 55 7 KA, SOX9 LBk 41 A — H AR
DR 3 S s o S e T P T, %o BB 4 A7 — R RN B
FLRK MM . 55 20 KA FERR B, 474053 B
IR E . RSN F IR S b sc K,
1.3.5 AL UL YL

B 6 1) ik g 20 20 A BRAA P 23 B8 ) S B
4% Z R PR RAThR A B E o AR5 Z0RG 6 2 it
K, ZHIREH A, YR LY R R 2 4
wm AL ZUH R 4 T H IR RO R TR RG Ak BT LU
J b 2Kk Ak . N Ki-67 LA E R, PR E
1 ho f7 & 7B K P (diaminobenzidine , DAB) i
o, IAKE Y 5 h R IR 3 Ao 7R 8 R
T, AL 5 A~ 40 5% = 1 AL EF THBUR A 4l i 2 H
K Ki-67 P40 AL B, Horb 240 i A% R Fr s €6 R IE
J Ki-67 Je @ BH 1k . Ki-67 FHE 20 M 1 fl=Ki-67 BH
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BERIRTE NI EL + bR 2= (R +s) , PIAL R HL3
X FH student-t #5536, P<0.05 N ZE R A G2 L,
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z S
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“ 0 T T 0 T T T T
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Figure 1  Effects of SOX9 siRNA on cell viability of 786-O cells
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Figure 2 Effects of SOX9 siRNA on 786-0O cells proliferation
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Figure 3 Effects of SOX9 siRNA on 786-O cells apoptosis
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Figure 4  Effects of SOX9 siRNA on 786-O cells tumorigenesis in nude mice
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Figure 5 Effects of SOX9 siRNA on Ki-67 protein expression in 786-O cells
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The study of clinical application of 25 - hydroxy vitamin D3 and IL - 10 in

systemic lupus erythematosus

ZHANG Shaobin*, CHEN Siliang, FU Qingsong, LUO Guanchao, HUANG Wangxiang

(Department of Clinical Laboratory, Longgang Central Hospital of Shenzhen, Shenzhen, Guangdong,
China, 518116)

[ABSTRACT] Objective To investigate the clinical application of 25-hydroxy vitamin D3(25-OH-
D3) and IL-10 in systemic lupus erythematosus (SLE). Methods 182 cases of patients with SLE were
recruited as the experimental group, and 150 cases of non-SLE patients who came to the hospital during the
same period as the normal health control group. There were no significances in genders and age between the 2
groups (P>0.05). The SLE group were further divided into the activity group (100 cases) and the remission
group (82 cases) according to the disease activity index (SLEDAI) standard for evaluation. The levels of 25-
hydroxy vitamin D3 and IL-10 in serum were measured by ELISA, and the results were analyzed among 3
groups. Results The level of 25-hydroxy vitamin D3 in the SLE experimental group was (17.51+8.29)ng/
mL, which was significantly lower than that in the control group (38.31+9.34) ng/mL (P<0.05). The level of
IL-10 in SLE experimental group was (53.73+6.35) pg/mL, which was significantly higher than that in the
control group(25.45+4.28 ) pg/mL, (P<0.05). The level of 25- hydroxyl vitamin D3 in SLE activity group was
(14.42+8.43 ) ng/mL, significantly lower than the remission group (21.23+8.52) ng/mL and control group,
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(P<0.05). The level of IL-10 in SLE activity group was (58.21+7.18) pg/mL was significantly higher than that

in the remission group (40.51+6.89) pg/mL and control group, (P<0.05). The level of 25- hydroxyl vitamin

D3 in serum of SLE patients was negatively correlated with SLEDAI (P<0.05). The level of serum IL-10 in

SLE patients was positively correlated with SLEDAI (P<0.05).

Conclusion  25-hydroxy vitamin D3 and

IL-10 play an important role in the pathogenesis of systemic lupus erythematosus, and are related to the

activity of the disease, suggesting a great potential in the clinical application.

[KEY WORDS] 25- hydroxy vitamin D3; IL-10; Systemic lupus erythematosus
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Effect of trace elements on pregnancy outcome of pregnant women with

standard alpha thalassemia

LIU Jianlei'*, ZENG Chijia', WANG Wen’, YU Junjian', XU Xiangjuan'

(1. Department of Clinical Laboratory, Chancheng Centre Hospital, the Affiliated of Guangdong Medical
University, Foshan, Guangdong, China, 528031; 2. Department of Obstetrics, Chancheng Centre Hospital,
the Affiliated of Guangdong Medical University , Foshan , Guangdong, China, 528031)

[ABSTRACT] Objective To explore the effect of trace elements on pregnancy outcome of pregnant
women with «-thalassemia minor. Methods Pregnant women who delivered from January 2015 to June
2017 were diagnosed as standard o -thalassemia minor by GAP-PCR, with 100 healthy pregnant women was
randomly recruited as normal control group. The study subjects examined trace elements such as calcium,
copper, iron, zinc and magnesium by atomic absorption spectrometry and collected the data of pregnancy
outcomes, and analyzed the effect of trace elements on the pregnancy outcome of pregnant women with o -
thalassemia minor. Results There was no significant difference in the ratio of cesarean section, preterm
birth, fetal distress and gestational age between the two groups (P >0.05). The newborn birth weight of the
thalassemia group was lower than that of the control group (3 103.74+364.06 vs 3 230.00£355.55, P <0.01),
and the incidence of premature rupture of membranes was higher than that of the control group (27.52% vs
16.00%, P <0.05). The deficiency rate of iron was higher than that of control group (62.39% vs 22.00% , P <
0.01), and the lack of zinc was lower than the control group (5.50% vs 20.00% , P < 0.01). Conclusion
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The iron deficiency is closely related to the increase of premature rupture of the membranes and the decrease of

the weight of the newborn of pregnant women with a-thalassemia minor.

[KEY WORDS] «-thalassemia minor; Pregnancy outcome; Trace elements
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Table 1 The genotype and composition ratio of

a-thalassemia minor in pregnant women
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-a"/ oo 46 8.80
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LB R 2 48] & A S 400, R 99 1) 45 /0 T ik
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Table 2 The comparison of pregnancy outcome between thalassemia group and normal control group

SNE| PRy o- AT 4H TE X IR 2 7 P
n 109 100 / /
W (Z) 26.42+3.78 26.47+3.19 0.103 0.459
1 (d) 274.43+8.05 276.02+12.54 1.080 0.141
A LB AERE () 3 103.74%364.06 3 230.00+355.55 2.533 0.006
BT G 58 A1 e 46(42.20) 47(47.00) 0.486 0.486
BB 25(22.94) 23(23.00) 0.122 0.727
LV 4(3.67) 1(1.00) 0.654 0.419
i i L kg 30(27.52) 16(16.00) 4.034 0.045
G ILE 6(5.50) 2(2.00) 0.918 0.338
R L 1(0.92) 1(1.00) / /
Eb N 0(0.00) 2(2.00) / /
Bk L= 0(0.00) 0(0.00) / /

55 SN s N B (), 385 B T 35 (%) o
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Table 3 Comparison of the lack rate of trace elements between the thalassemia group and normal control group[n(%) ]

20 5] n Ca Cu Fe Zn Mg Fe/Zn
PRy o-h 354 109 3(2.75) 2(1.35) 68(62.39) 6(5.50) 1(0.92) 80(64.22)
TN R 100 7(7.00) 2(2.00) 22(22.00)  20(20.00) 0(0.00) 33(33.00)
X / 1.240 0.175 34.692 10.060 / 34.266
P / 0.266 0.676 0.000 0.002 / 0.000

55 N 9 N B (), 35 B A T 7345 (%) o
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WeBTE* AR
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W, FiEE BEEL 2015 4F 3 7 F 2017 4F 3 A ABEUA 1Y O R 100 41 AR BEDL AL 7 3R 1 43 ol 55
B 2H RO HRA B4 50 4], %o BRZH 45 7 2 S M OT R YT, SE IR 2 45 T s S T PR AR AT T 45 73BT, i 2
AL IS R TRE QT B MK AR RN RN, R ESHEE(TC) H W =
(TG) A% FZ B8 2 IR [E s (LDL-C) | = %% J¥ Mg 2 11 I [ B (HDL-C ) J5 I, SE 30 4IR97 5 SR Y7 ik
FH WA VEYT R W B AL T X B[ (5.09£0.61) mmol/L . (3.38+0.31) mmol/L . (4.22+0.43) mmol/L .
(1.48+0.31) mol/L vs (5.68+0.64) mmol/L . (3.95+0.51) mmol/L . (5.69£0.59) mmol/L . (1.05£0.35) mmol/L ],
2GR L (P<0.05) , % BEHIAYT TG HAAH A, 22 5 TG0 it 2 L (P>0.05) 5 7EWL4E & (SBP) |
#75KH (DBP) . N B2 % (ET) QT [Hl4] .QTe QT &R Jr 18 , S5 9o 2H Fnxt BRAIE YT 5 W AR TR Y7 AT, 55
56 43497 5 B B AR F X BB 41 [ (113.49+7.02) mmHg ., (68.79+4.31) mmHg ., (48.72+6.02) ng/L . (346.19x
40.53) ms , (321.52+35.23) ms, (24.52+2.61) ms vs (127.57+7.82) mmHg . (74.13+4.66) mmHg , (60.48+
7.12) ng/L . (381.34+40.31) ms. (361.85+40.27) ms . (29.47+3.12) ms ], 7E—F L & (NO) . TR 30 fic0 Il
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Effect of amlodipine besylate and atorvastatin calcium tablets on the QT
dispersion and coronary artery disease degree of patients with coronary heart

disease

YAO Zhaoyang*, JIN Feng

(Internal Medicine - Cardiovascular Department, The First People’ s Hospital of Xiangyang, Xiangyang,
Hubei, China, 441000)

[ABSTRACT] Objective To investigate the effect of amlodipine besylate and atorvastatin calcium
tablets on the QT dispersion and the severity of coronary artery disease in patients with coronary heart
disease. Methods 100 patients with coronary heart disease in the First People Hospital of Xiangyan from
March 2015 to March 2017 were recruited and divided into experimental group and control group, with 50
cases in each group. The control group was treated with Amlodipine. The experimental group was treated with

amlodipine besylate and atorvastatin calcium tablets, and the blood pressure, blood lipid, endothelial

A A JTR T — AR E e fe A, #9618 441000
*3BIMAEF W A, E-mail : yaochaoyangycy@126.com
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function, QT dispersion, QT dispersion and the degree of coronary lesions, adverse reaction of 2 groups were
compared. Results In the experimental group, the levels of TC [post vs before: (5.09+0.61) mmol/L vs
(5.68+0.64) mmol/LL ], TG[ (3.38+0.31) mmol/L vs (3.95+0.51) mmol/L ] and LDL-C [ (4.22+0.43) mmol/
L vs (5.69+0.59) mmol/L] decrease after the treatment with amlodipine besylate and atorvastatin calcium
tablets (P < 0.05). The level of HDL-C [ (1.48+0.31) mmol/L vs (1.05£0.35) mmol/L] after the treatment
increases (P<0.05). There are no significant difference of the level of TC, TG, LDL-C, HDL-C between the
experimental and control groups before treatment or before and after treatment with amlodipine alone in control
group (P>0.05). The systolic blood pressure (SBP), diastolic blood pressure (DBP) , endothelin (ET), QT,
QTc, QT interval dispersion decrease both in the experimental and the control groups after treatment and were
much lower in the experimental group than in the control group after treatment [ (113.49 +7.02) mmHg,
(68.79+4.31) mmHg, (48.72+6.02) ng/L, (346.19+40.53) ms, (321.52+35.23) ms, (24.52+2.61)ms vs
(127.57+7.82)mmHg, (74.13+4.66) mmHg, (60.48+7.12) ng/L, (381.34+40.31)ms, (361.85+40.27)ms,
(29.47+3.12) ms ]. The nitric oxide (NO) and coronary artery thrombolysis in myocardial infarction (TIMI)
flow grade significantly increase both in the experimental and control groups after treatment. The level of NO
increases much higher in the experimental group compared to that in the control group after treatment [ (68.18+
7.34) pmol/L vs (54.19+6.39) pmol/L ] (P<0.05). Conclusions Amlodipine besylate and atorvastatin
calcium tablets can effectively improve the blood lipid, blood pressure and endothelial function in patients with
coronary heart disease. It is beneficial to reduce the QT dispersion, the severity of coronary artery disease, and
has a good safety which is worthy for further promotion in clinical practice.

[KEY WORDS] Amlodipine besylate and atorvastatin calcium tablets; Coronary heart disease; QT

dispersion; Coronary artery disease degree
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Table 1 Comparison of general data in 2 groups

iRl no ME(HBZ) EiER(%) ] BERFI(%) ] AR (%) BMI(kg/m®) L (4F) R ILAE

XA 50 27/23 34.(68.00) 18(36.00) 58.22+10.87 25.57+4.21  4.36x0.78 34(68.00)

S 50 29/21 36(72.00) 20(40.00) 57571027  25.68+4.26  4.39+0.80 36(72.00)
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INEIAURE | [ 25 7E T 120160017, Z EHF 5 mg/
BUFEHATTES 10 mgx7 J) FIRIGYT , 1 I, 1 IR/
d, =M 31
1.2.2  WESEPRFIbRE

L 2 HIGYTHT IRYT 30 A 5 B9 IUE s |
B2 T RE QT 25 U el ki 7228 2 55 FIE 7 159 A
FIAN RN o QDI 388 Ao I 3 R0 A 4
JE (systolic pressure, SBP) | &F 5K J& (diastolic pres-
sure, DBP) , I 3 Y, B354 5 (i 2ot 1Mt 5 L5 #L
A6 53 L[5 2 ( total cholesterol , TC) | H il =g (tri-
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Table 2 Comparison of blood lipids between the 2 groups (mmol/L)
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PiA 0.801 <0.001 0.891 <0.001 0.762 <0.001 0.758 <0.001

567 L, P<0.05,
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2.2 2411k IR

£ SBP .DBP Jy T , 55 45 41 FG R ZH 3697 i 2
AHF , 2R TG L (P>0.05) , 5252 F1XF
MR AT Ja W AR TR YT AT, LI A6 97 5 U
ik T X BR 4L, 22 55 B S8 i 2% 5 L (P<0.05) , UL
#* 3.
2.3 24N IIRE IR

S5 21 6 B A1IR YT AT ET VNO A A [A]
E RTG53 L (P>0.05) , f£ ET J7 i, 25
2 RN X BR A13R 97 Ja B BAK TR T R, SR 4R

7 I W AR T X BR AL, 7 NO Jy T, 52 56 41 %
MAEYT R W & TIRIT AT, L AR 7 5 W
W TR, 2R A G E L (P<0.05) , L
x4,
2.4 241 QT [AI# .QTc QT &% ik

76 QT [H]4] \QTc QT B HURE J5 I , 52 56 21 Fi X%k
WA RITAT R AR, 2 R gt 3 L (P>
0.05) , L5 20 AT REZIE T 5 B WAR TR Y7 AT, 55
27 5 B AR T X R AL, 2 R A G2 L
(P<0.05), W35,

#®3 24HMELEE (mmHg)

Table 3 Comparison of blood pressure between the 2 groups (mmHg )

SBP DBP
21 5 n
T i TR HI7 TR
Xf B 2H 50 144.79+8.23 127.57+7.82° 87.60+5.44 74.13£4.66"
S 2H 50 145.28+8.18 113.49+7.02° 87.32+5.43 68.79+4.31"
t{H 0.299 9.474 0.258 5.949
P{H 0.906 <0.001 0.884 <0.001
S RI4IGY 7R L, 'P<0.05,1 mmHg=133.322 4 Pa.
x4 28NEINEELLE
Table 4 Comparison of endothelial function between the 2 groups
ET (ng/L) NO( mol/L)
2H 531 n
apagili Sabige bpagili Sabige
X R 50 74.68+8.49 60.48+7.12" 45.16+5.48 54.1926.39"
S 50 75.43+8.69 48.7216.02" 45.67+5.52 63.18+7.34"
t{H 0.437 8.929 0.464 10.165
P! 0.701 <0.001 0.678 <0.001

SR IAIFIT L, P<0.05,

®5 24 QT EH.QTc.QT BHIE L4 (ms)
Table 5 Comparison of QT interval, QTc, QT dispersion between the 2 groups (ms)

5 ) QT [H]3H QTc QT &
1B HI BIT G TRITHI BITIE IRYTHI BT IR
Xof R ZH 50 486.83+50.91  381.34+40.31" 432.38+45.36  361.85+40.27°  38.01x+4.02 29.47+3.12°
SEYG2H 50 487.22+51.87  346.19+40.53° 433.40+45.38 3215243523  38.15+4.04 24.52+2.61°
t{H 0.038 4.348 0.112 5.330 0.174 8.605
P 0.984 <0.001 0.962 <0.001 0.910 <0.001

R4, P<0.05,
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2.5 2 4H TIMI ML 43 2% 1%

TE TIMI L 43 2% 7 T, S 56 20 AUk B4R 97

RS AAH A, 22 53 J0Ge T 1 3L (P>0.05) , S8 41

AR IRALIAT 5 018885 T34 00 L 9500 AL 7R
) 45 T X IRAL, 22 51 6% L (P<0.05) , L
6.

®O6 2HTIMI MRS RELE [n(%) ]
Table 6 Comparison of TIMI blood flow classification between the 2 groups [1n(%) ]

MEpag:i] WWIT I
2H 51| n
0% 1% 24 3% 0% 14 245 3%
popiikicl 50 39(78.00)  7(14.00) 3(6.00) 1(2.00)  12(24.00) 15(30.00) 15(30.00)°  8(16.00)°
S 50 40(80.00)  7(14.00) 2(4.00) 1(2.00)  5(10.00)° 10(20.00) 17(34.00)° 18(36.00)°
ZA4 0.203 11.278
P1H 0.892 <0.001

5 W HIBIT R LS, "P<0.05,

2.6 2HANE W I
S G A R PR AN B N KA R IE A A ]
ZERTG R E L (P>0.05), WFEK 7,

RT 2HFRRMLEB (n(%) ]
Table 7 Comparison of adverse reaction between the

2 groups[n(%) ]

Ao oo Bl kW I kE® RAEXR

XFHEZ] 50 2(4.00) 1(2.00) 1(2.00) 1(2.00) 5(10.00)
SZESYH 50 3(6.00) 1(2.00) 2(4.00) 1(2.00) 7(14.00)

VAl 0.217
P1{E 0.893
3 itit

T L S I PR B DL B0 1A 2R S L 1T AF
K, BEE NATUCR 2T BRI A 35 D7 Aol , Hok AR
LRBAERIMA S, 5 B0 MLk L GO
U T REWR AR TR B IF ROIE KR 16 H R R A R
Eou

CR RSP | e AR R T Tt £
PEBI7 11 i A8 - 1 LA B8 138 a2 1 ol 3 HR 2R
A, A A TG L LS A B D) RE A 2E 100 3L B0
1T R AR A A A FEL Ty Lo LB, DTS 21367 Y
YRR WA BEIE 7, B S P B E b T 45 A
SR HMF BT AARTTES R S5 250, R BAT &
AT RIS, BT FERAR T 854 0 N T LAY
L7725y, Al e £k o A 0 T 3 IR A Al A

A T 10 (S AL AR PR R I I R i 2
R AR ML B IR 7K S, I AT ORI 8 1 48 9 1
IR, A A TR MR MR B sh ™ AT 4
WK, 78 TC. TG .LDL-C \HDL-C J7 fii , SC I 2H14
7 5 B BEOR YT AT R, SR 4R YT R W R AL T X
WA, X BB Y7 15 JE A AH [A] , 76 SBP .DBP J7
T, SR 21 A BRALIR YT e B AR IR YT AT, SE
HIEIT W AR T X MR, g R 5 2 E A
Maugeais 55" 5% FE AR — B, R I E A H--BTE
A TT 45 R A Rk T 0 e A IS L I
X ] RE S TR A 5 1Y S S S BT At 7T 45
Ray7 o, S H V- BB 08 BE B % Bl 1 i 7 ¥ WL
5 B8 -5 0 1 o LR AR RS IR B BT HE At T
5 e A% A7 200 AL i B K TR DA AR 37 R
WCEHLR I IS N K TR, RE A T AT AR IR
14 I K RS B BT BT 1 B R R IR 1R YT
ERLS

I A, 4 AH OGSOk S 2o, il o BB
A I R ML 8 00 S50 LS s fa R TR
JEE R TGO RS S D Re rY A, U HOE IR
T T 51 B4 JUE g ey 16 v, RO LA i
B 100 5 £F 2 Ak 5l bR sl bk S0 20 el A% | 80
-1 Bk R - AR RS G RS, i
5158 QT [a] 1 B i 8 2E <, L 20 AR I
R WA NI BN, Sl o RERE Ak R 0 1A R
g 2 A B T B BRL A, 22 UL s I E AR L IR
AR 25 L 2 o R LA N R TR L R AR
e £ TR, AT PR Jhk 5 AR BRE B A I B
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FKF- AT A B8R O IS N B TR . AR SR
G5 W oR £ ET.QT M . QTc QT Bl 7 i,
SO A N B L3697 IS W AR TR YT AT, LA
IRIT A BB AR T X R4, 7E NO L TIMI MLt 73 K 5
AT, S B6 2 AU BRALIR YT 5 B = IR YT A, SE 5
ARIT I B T X IR, g RS Wang | [
SR AU S SRR — 3, SRR AT BT E A AT
55 5 BB A5 A A0S O e ER A Y B T RE L BRAIR T
QT B HUE s A2 R o X ] BB th T e AHE
FEIRIT T, E ST B A AT A5 A A 8 il 45 BE )
T BEEARG T 0t i K S BTG A th 7T 5 D) 8 % 7 28024
S SEE PR Sl Ik L A i RS L RE RURS B B g, A
ROPRAF RN T IS N B2 DD RE Sk A e 1 e
ik PN f 0 RE BRE B, IR T R 8 ik — 20 ks T R o)
I L A AR T I T g, TR T QT B
U .

BEAR A5 o, S0 4 RN IR LA KRRy
AR5 14.00% . 10.00% , 2 20 FEAHH [A] , 1 5
A8y A ORI AR — B, $RE R S S BT R AR,
My T 85 Fr AETRY T e O, B R & Ak

ZE LA & S T BT AR A TT A5 A Rk
ST b0 R LA L IR B N B DI RE A R TR
Ik QT BB ks AR, H A RAFH %4
Ve EAR I RVESE— 204,
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BhE PR HER*

(f T IR M ST 5 DR A A Qe B , 1 IR AE 5 30 B )2 24ty R I R 3
X 2 WAT . RS S W S R RS B 1 G T Bz — o B R AR, B IAII2R H
B AR IS 5 TR AR AE G AN IR G SRR S o S AR SR R BE 4 B8 e R I 2 AR A2 W 5 T
AR S B B R, A SO AT A 5 2 - 00 DRSS DB AR e B A [ Oy ks i FH R BILAE — £33 , O
Kook T RE Y F AT ST AT R B, LU S B B AR AT R B ST 2%

[RE2IA] BB PUAKRIN s PSRRI 5 AL AGI 5 i 5 73 1

Application and development of dengue fever detection
JIANG Liyun, DI biao, YANG Zhicong*
(Guangzhou Center for Disease Control and Prevention, Guangzhou, Guangdong, China, 510440)

[ABSTRACT] Dengue fever is an infectious disease caused by dengue virus and has long been
widespread in the world, especially in tropical and subtropical regions. Early laboratory diagnosis is one of the
key means to prevent and control dengue fever. With the development of medicine, the diagnosis and detection
of dengue fever are improved. However, different diagnostic methods have different advantages and
disadvantages. In recent years, great progress has been made in the research of virus isolation, immunological
detection and molecular biology diagnosis. In this review, the rapid detection technology of dengue virus and
the application of different methods for dengue fever diagnosis will be discussed, in order to serve as a
practical reference for the control and research of dengue fever.

[KEY WORDS] Dengue fever; Antibody detection; Antigen detection; Nucleic acid detection; Virus

isolation
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Figure 1 Procedure of dengue virus and antibody detection in serum'”’
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AT A AR AR R AT I () VR X L 2 =Y
P ) A 5 o T TCT 3 G ) 5 L B
1eG Uik Y R L RAL, vl DL i X8 RRE2 I ARAE
AR B FRUCR AR FE Sk 1 % . ELISA H T4
VR fT A8, T 55 A #5125 17 5, AT (] s A I K 3 A
A, I HAT Z2 8 5 R R A R SR AR PR £ 3
T B HET RN . ELISA V46 I & 4 % 7
1gM/1gG PUIARIE A 7 5 A Bz A A A A ) fisf
FH o 785 BB R 18] ELISA 325 46 1 5 55 75
Uik & 5 HAb R B BUIAR T A T2 A RN,
v A B 5 SR, T R 5 I R R T At S 56
g LA I K . DIBA 3248 1 9% i, A FE %5 A
Bt K IgM BN IS A AE w1 5, {2 DIBA
DA 1gG TR SUBME AR S M by, 5 o B
BEAC S/ 3 A TR B S GO B R, AT A
SR L B R A B UE S5
2.2 PrlEka

B BRI 7 954 HILCFT  NT 58 98
(immunofluorescence, IF) . ELISA Fl ICT %%, F %
PR A DO = AP o e & W' Sk W L R N B
B 1Y L RN 2504 0T DL 43R 57 R s 3E s XL 4544
B g i X R S50 B 4 0 IR 37 oK O E g
igX,

H I, 6 B 2 A ARSI B R A XTS5 4
NSRRI I H Y NST 76 &9 55— K
LA 3 Kk FNIEAE , 4 K PN B BB R 88%~95%
FEATFRE F 5 0 R, NS 74 TR e R L
LT 1gM 19 30, (H 2 FE T NS1-1gG ) 3L i 6
PG . DU, NST ARG T = B A B o 7 JK
YR . 7E & A I NS1 R PCR sl
R R ) — E P R 3k 95% LA |0 T NS T RS 1) g
A FNH AR B SR EAR T PCR A . AL, 76 TC3E T
JE& PCR A6 f) 35 J2 507 TF S NS AS I, A A T
H R R BRS W . SR R T
1gG M A7AE , NS AR P 5 Hr A% st Jat - 1 14 5 328
AW, NS XELKE . it il 37T E
L h W73 i HR- PR 6 W5 BTk, AT D42
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e NST YA 1307 F A R A A I 50 A il
R G 92 IR S 350 R0 AR < PR R0 AT 5 v Y
BRI S AR M, NST R A P
) B 2R A A% R BE BE 4 ) I Ji , B4 o 7 40 14
RO AACR R [l i FR AT & B, 1k 11 4R Y
TR & T E R 2 TR ER S A
R VSRV /% D B A v 8

FA & H Hij 52560 28 %8 8 FOm TE 0 7 — TP i
P74 o FA B DR 55 85 S0 7 B o S 1
BATEREBUA SN, BEIS I AT R AR R PUA , 18
WO WA LR . IFFE N BRSOk
0 &1 ) it R A 8 AT, S IR A R B B
REE ™ o BRI A BUBAE A S 1
7o, R I R B B BT A B TR] T RO AR e 1 A o
DG SE R , 20 T IR E 2 T
2.3 HZmRAI

TR R IG 2~7 RIS, B 506 15 R T7E -
MLV I 20 2R 2 o ol 2 B g R G A 2P A
IE], XA A S B E B R B Y& . &
T2 FL AP 3 B 2 R AR R BR AR HEA T8 R FE AL TR
R o5 7 53 B o AL TR ARG I 3 S AR A O e B
F18 5 AT e 91 B3R S PR 5 | 0, A 36 24 1) s i A
AT AT 8, feJa P AN 50 A s 00 ) B
H T AN () L 2 )8 i T A A ) B L DR R 81
AT AH 368 ok A% JR A D T LA DX 5365 o 5 1) L 9 AR
AR T 7 0 1, A PR ARG DN 14 52 17 N ) JL oy e A
9 BURE R o (IR, T X AR A FHRAE N 5
AR By, AE TR, ANl T Rt A A0 1A A
T2 A ] e A TR G ) B R P A e, PRI I TR 4R A
HhRT /N A DR e g U P o o B2 I
B 531X, T 5 PR X RN BE PR AR it 9 2 DR A, LA
SR AL BRAZ IR Y4 7 W Al UAT R FAR T B 10
AREME . S T8 A TS RNA R BE , 7 22 9
S PR TR I i i AR BRI o T 25 B RNA R
fifé T3 I DNA [ fift Tl 1 52 36 2 A4 0] LUAT 503t i 4
RNA [Gfift o ok SEERARBR T 1AL WRAS I 7 vk 7 ik
ETAERRYIFREAZ A .

RLIRAGIN B PR 75 12 0 456, LR 4 2 A M (hy -
bridization) | ¥ ¥ 5% - 5 5 il # [ W 4G I (reverse
transcription - polymerase chain reaction, RT-PCR)
S 5 R e i - B G Tl BE S 0 AS DU (real -
time fluorescence quantitative reverse transcription -
polymerase chain reaction, RT-qPCR) | #& A ;s F

(gene chip) FIl ¥ R 25 ¥ 9 1 £ R (nucleic acid se-
quence-based amplification , NASBA VAR

A% T 1 A8 A6 000 114 I BHR e U (1) A TR 43 T A
S Ak PR AR T g T, 78 SR 2 T ST MK
FEFL X BT BB 2548 o 4 3830 i 7 — SCRR M
LT, R SRR R BN 24 28 . (H R Ti% 7
AR SRS ) EEAARH TEEREN
A o E H AT IE R A I, 58 Y & RT-
PCR 1 RT-qPCR ., 7E RT-PCR #:il]  , 38 i X 5
I B AN AL ST R S S i AT v B 3, O
ACRT A I i 2 75 5 A B SR B A R, 18 W]
L T 9 25 1 I 3 2R S e 1 — 25 18 R 80 0 S T
PLARATIE B I AZ AT BR )T 91, o3 T 25 W 2 1 BE X
S FE A T RS RE EA T 40 B o T F RT-qPCR £
0 TG 92 AR AR B 1 A% AT R )P 81 . {H 2, RT-qP-
CR A%} RT-PCR AJ D) 52 Bisf b 08 2 45 5, A6 1] fsf 1)
LA A R UE T AT g g, in =z e
N FE— A B R R AT, ORI > T s G
(AT RETE o BRI E , 78 X6 £ 3 1) S 0 I R b A A
Wb RSNz o

NASBA J2& 76 6 45 744 N X % R 179
B Py B RO PR BT 438 1 T vk
K K . NASBA A LLH 38 76 A I & AR 2
1~10 PFU/mL 1Y% 9% 8 ' . fH% T RT-PCR,
NASBA 7E 41 CHYfE R T HE4T , A 75 22 i B 96 20
BB PR R AR RNA, A LA T 2425546
W, H RNA % DNA %5 5 B fift , 0 /0 T FH ™
YT BEAY SR A5 YL [T, 7E NASBA S 14 & H
TG FABARERET , 1T LS A W0 52 107 25 51 . #H
%5 T RT-PCR H1 RT-qPCR , NASBA [ fij {if FlHJe 4
FAMTEIR)ZFRMEZEH., H2, NASBA ¥
B — P iR R LR . LR R K R (]
L2 SN (E 15 L (B T SN N 1 SN N A W N = B
i, BA T W T, O A Rk — D pE g
ey,

FEG PRASIN b, 0038 4 353 10 2% 2 25 0
BEAZ R AN ()8 DLARAS o B ST R, 4140 R
B VA FT DAVE A I R A M B AS o 78 A0 0~5
K, HT RT-qPCR A I R & 85 5555 25 A% 1R 19 FH
PERAR T MG BAPESE . (B 72 L0 6~16 KX,
RT-qPCR 5 I JR ¥ H 6% 005 25 A% R 1) BH 1 238
b | IS o = = 1 R ol OB K 6 e = N o
O B IgM RN TG, 76 FH I TG VA A6 T H s 3 A%
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R I IE LT, DR VA T 1 BH M 3R AR AR PR R A v 7K
P AT HIE R, JH RT-qPCR BE MR H A8 I
B REAK IR o IX BEER A B L A R A DU
PEHE T Z AT RE AR IIAEAS
2.4 JHTEITE

FH T8 B0 B 40 B Y B TE) e, A i B R
BT I Z AR RAG U AR 1) R, 7 i R A 0 v 2
2B AR A I I A o (R e AR
S 2 B R T R () < R, B AR AT AR AT
— SRS B A S R AR IR NPT R R AL A
AT SR 25 S B A I 1Y) — I HE EE R

B T B RS SR B gy
BV 53 2 FLER S B S e AR B e, R S
TR ORI I HBUR AN &, IR 258
5o g AR o Al DU T g e 0 2 OB R 2SR
B e APt | S s LR ORI AR ISR, B
B TR REAE 4~5 K A TE IO P A2 1 3k 31 1 i BE K
Vo BRI A3 B SR 0 B R A R A U Y
P AR R R RS = 1 E K s LA
IF H B0 B 7 1k e e i ke, PR ok, 2 A /D il
FH 7

A7 5 B 85 0 7 20 15 1Y O vk 2 A 0
B A A - TE A ' 21 B (Ganges River mon-
key kidney cells, LLC-MK2) , 5 I & 4 & 2 Jitd ( Af-
rican green kidney cells, Vero cells) . 4 5% 1 55 2
fifl (Baby Hamster Syrian kidney cells, BHK21) . [
2 I 4T fifL ( Aedes albopictus cells,, C6/36) Fil B J&
B 20 MY (Aedes pseudoscutellaris cells, AP61)
A o R i B e 2R R R R R S L RE AT B R
PR 5 A i R PR BB AR, o B R
DHF M 3% FEAS LL DF &8 35 HE A (1055 2 43 59 % 0
I 5 78 S A 1R] R AR AR AR I B 75 RE AR A v 1
O3B R KR KBS R BE R B R I O, R
WU 5 K AT B AR AS RE 44 /5 0 B 4 B R0
I, R R AR R R AR AR AT B A S, T
DA S 0 B 3.l TR i kA fen i
WY S 1) 4 B A% , PRIk AT LA 45 4 IFA (RT-PCR %5
D7 RS N BE A B A R . Bl A A0 A S A B
ST BRI K A 5 38 Gk 7 (R — 28 R 8
S AR AL, T LA [R] B 53 225 26 2 AN (R 5, 8 il
JHHE DRI s () 2 LR 0 B 1 BRI L 5 ik
WA T BE 4 B ) s L E O B R A
PROE TR

3 HiE

BRI I Ty vk Z2 B 224, Ak R A T 5k
FriIRIER 2 5 n8 S I T S S I N AL = TRV
R A N A R P R R AR, T H R
VE T AN 8 AR B  TC 77 & FAXES O Rk
BEYI G 45 SR 1500 R B S {8 S50 A, e 3
JERAARE] T T N AT R B X
95 1% 10 BIF 5 B 00 A R0 350, A 0 3k A AR OR
W ST, RGN ARE I 2R AR . R R B AN [R) st
B9, R R TR BRI 5 ik | B0 2 I A fil FH 2 Ak
W7 2%, B B HE G A5 BE 2 g A ) &5 5, st e 52
SR AE R, A I T B v A 2 R ) RO
[ B, DARGE 00 445 SR 19 28 038 R R St b ko R I
Yy b A7 AE 0 50 R T it AR R AT b, R
) S R IR R AF e 22 5% Lt 7R SE bR T AR &
B, i NS ARSI ) 9 4 S 1 v T L NST R
W 590, (E 2 B = 3 0 i RO o F R
FE SR, SR i = A D& B AR X 5] )
VEPEUEATHE T, 3K Bk T R AR FH A (RS g v
FE A T 751 14 15 e %o i AR o A A8 1 AS TD £ 840
Wi, PRI, A B2 SRR i AH DG I TAE AR, Xk
WA vk 70 9 3 R AT 48 5, DRI A
W

A 45 TR UEAT A, ZE A AR R
Ivi) it 309 RS2 56 H A 0 R R [R) A S 56 ik, AR
A5 b A ) R B R NS T ARSI | A R A I A
995 T 43 S T R0 U I R R A R T AE IV T
PURLELE W 4K 7 R F 047 R AT
A L A RRCE Y AR b AT e
FHAUR M PR (TR A R A B RE B
Al 2L AL PACHE R (8 5 9 DX TF 38 (1) S 96 7
W, A0 NS FNAZ R o i AE R B R AR AT
{1 M, 31T DA ) 2 Ry S b o, R e, BB
TE £ 175 1 L300 22 PR DA SR S WA T 25 R AL 775 280
W5 . TR 2014 AR B g ami AT b, N TR 2R R
2= e fiT ) A 4 PR s 3k 5] 7 A 5% 005 7 NS1 Al
IgM/1gG , J" N T 9 9 30 BF 42 ol v F — 20 5% PH A
T AR R A7 il K 6 93 W R 3ok ARG 000 A% T G ) R 35 B
O3B AR B A A A ) M SR T AT T
B TAE . AHAS BE G BHE 1 & R FF 58 IR A,
Bz HZETB, W DU R s o &
TR R AR RN S W R Ml T A R B
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R ST S
r OER

(5 F] rbisiie s WML E AR 2 —, RA B e, HEERM ) o- K B-B . HATSE
B 2 B X - B- U PRSI A9 3 T2 B 5 1 B AL T PCR LY Z S H AR | AME AT £ 1%
PEAREHY I HOR B DLE T HOR Rl I EOR S RR R A B, A BRI T A B T
i MO BT ARG 3 SO RE RS 5 5 AR SR EAT PR TS T, BRI 1T A Sl 52 e A0 3R TR A AL
FA I PRARE o AR SOt F RIS HT T M 98 3% 100 22 b S 38 28 70 T2 W BoR/E—2ridk
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Advances of laboratory molecular diagnostic techniques for thalassemia

LI Jihui*, QIN Yunrong, LIANG Yi

(Department of Clinical Laboratory, Guangxi Yulin Maternal and Child Health Hospital, Yulin, Guangxi,
China, 537000)

[ABSTRACT] Thalassemia is one of the most common hemoglobinopathies, which is inherited. The
main types of thalassemia are o-thalassemia and f3-thalassemia. The laboratory molecular diagnosis methods
for a-, B-thalassemia are mainly based on the PCR method. In addition, multiplex ligation dependent probe
amplification, gene chip technology and high-throughput sequencing technology are also used to detect the thal-
assemia, which all have their own advantages and disadvantages. The rational selection of detection methods
can help to improve the detection rate of thalassemia, and guide the patients for prenatal diagnosis in a timely
manner, which would provide effective clinical basis for reducing birth defects and improving the quality of
the population. In this review, a variety of laboratory molecular diagnostic techniques applied to thalassemia
will be summarized and discussed.

[KEY WORDS] Thalassemia; Molecular diagnostic techniques; a-thalassemia; B-thalassemia
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IR MR —, B s AL Rk AR A G
BN R AR S BN LT A A R — R — R DL 2R
FBE A B 2 N/l AR A2 1T 51 A A A, AR R B
B AR B AT e A AR BB I BR R
FED BRSSP A I — T LA N «- (B-  OB-
Hl eydB-SE2 A Ho o-F1 B- 2T 85 M LI 2
T b LS00 b P g B LG & T O AR
T 7 Y K B R0 2 g I DX, AR R R DU R
POV N AR S R M X A L Mg
BEEA T Z MG R F B, 7T WJLF JCRER 2 75

Ve A ) B BT @ SR RA R, 5 &, 24k 537000
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T L i T PERE 2 A8 B R GUIF RAE R TR AT
i, I 4 T — A0, 4 SR 2 R DT Y
TR H BT T 2T AR T — B AR 4 2 A
K AR B 899697 J7 58, T o -2 80 Ml 23 (38 5 J2 4
Hb-Bart’s it LK 245 1) K B~ BB 22 1 JC AT
ROATFHNRI ik o Nl 2 B e i
B (492 W D7 1% e Bk Ml 53 64T 07 A R DR G2
B AN Tl R 20 IR T, IR BB 51 5
SN HEAT PR TS W, DLk e R 2T AR LAY
A XIS S E AL 2 R DL SE AR AL B
AHERYE o A SCR R H AT A ) SR = 1
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W AR BB R AT
1 HhERME S FI2ETHEAR

R Hb v 22000 7Y A3 E AL R B 22 Y
S TS W R AR R8Tl IR . P i, 2%k
a-HLBT (29 95% ) Je it oy B HLTE (29 5% ) Je: h T2
PR Bt 2 75 R 1, 3 S g 2 ) A% e A DN 9 2 B i
7% 38 £ K (Southern blot ) , #& 177 % £ A $/E % 51
RS 2% J), O g 3k T3 Y 19 00 O 2 AR
&4 s 5% X 52 7 (polymerase chain reaction , PCR )
FEAR A D e R A B A T s Ak,
Z P L PCR A At 1) 43 R I 6 AR o HF 22 0
B 1 BE PR 9 725 174 b v i 2 i ) 2 K2 I, DL &
Z2 B LA 5 1 T FH T AR 60 5 AR 1 i v i 2 0 5 K]
W,
1.1 DLPCR ARG/ F 2 Wi AR
111 RBRE EHE R

Ak, 24 R A i £ LY (gap polymerase
chain reaction, Gap-PCR) £ K T Bl Ay 353 1 FH T2
I H DL SR o- MO BT RGN B o LB
S TR P9 PR s T — X5 [ 9, 76 1E % Ty 4 v
RO BTG | el DL A A R RS
MANREAE LY 3G 7= W) . K Bl R WA e 2 [T
i, NS AR, AT DUA R K B P
B - BT R B T AN A R Y R ek
SR, AT LI S £ Gap-PCR HEATAG N ™, Ji4E
25 N"SR FH Gap-PCR X G X 1Y 7 914 {51140
F K AR AR PEAT o0 - b 3% JE DR G A, A6 1 o b
741380 9, K R R 17.44% o DR AR 26 N2 %)
823 191 1f 5 R 5 H A N AT A B PR A 7,
K Gap-PCR Kl 3 Fft (-4 -a®  -a™?) Bl 2K 7Y
- M PR AL, 55 1 225 B A e Y o- R AT
Il Gilad %555 $% Gap-PCR LA I UL Y e 5%
R o-H3E, IR R R R . LRSI BA Y
R R T Gap-PCR EXT T8 UL AG 626 Y -1
BRI B A 2550 v I R IO FH A, o 5 9 2 k]
W LR RIS Y o- R 0 B s

B 17 0 T B0 B o 3l Hp v B i 3 PR AGE 0
#b, Gap-PCR 34 RE 12 Wi — 28K v BL i) B- b 7% ik
PRI 5 SR, Gap-PCR 19 45 5 352 75 HE A7 35

FAR LUK, ANH 23 3 B 30 & A% PR Lk g iy HL

FEL K R 0 3 i T H AR IR ME DL A 34k, ME LN H T
KEEA AT

1.1.2 R BEA R HAR

FUAT, B B~ rh i 22 1M 58 28 A7 200 Fift 2
B Horb DU e A A BB Sy, LR
FBH B- SRR g AT R B, X2 K 7 B
(R Z2 80T ] Gap-PCR L #EA T2 i J n]
BE 5 4228 F R (reverse-dot-blotting, RBD ) , # ] 72
oL T 9 788 Y B - b v v B AL 8 A DN, R D 3R
P34 1) DNA 5 [ 78 Je e AL F iy 28 28 R 1k
TREF 2252 PCR 48 7 W) AR BT 8 3 43 124 58
FRNS AN AR =2 alll) S S Y SR <h]
BTG, HIWHZEREH TR 5 PCR P=#258 , i 2
TR i ) S LR AR
1.1.3 Al PCR J5%

Bk T Gap-PCR. [0 B £ 2 28 H RS, ZH LA
PCR A R JERHI ) 7 A 8] TG IRRH . o,
o 3 BRI A T 2 50 BT 2R 0 — o v 3 1Y) 98 A8 O
VEJT %, e — 4 B~ IR B 1M 58 AR 4 i AN A
Sy BT RIE AL 3 A 7, AR R R R e P R v R B
JETERMEA (29 mi i A b L AZ SR 34— 1k
TSR AN HOE R AR O AR EE R O
B A 2 B PR S A8 o Bk, W R T, A
B, B hG BH T 28 48 R 45 (amplification refracto-
ry mutation system , ARMS ) 7 — S5 55 % A .15 5|
T, B T (o b [ A 22 g A

H i, 5T PCR 1) Gap-PCR Fl )5 [f1] B i 2%
SR ARTE M R S 56 28 10 FH G, o 2, EL ARG
IS ARS B, B EAE R F R EARGE fe, H
HALAFAE— LBl A, AN S g e #7275 g R4
I, A SR AR, JEH 2 Gap-PCR H [9] B
SUARASHAR BT IR E R TR H L 5T A
FRR N, XoF 2% D, 78 1t 2 46 1 23 S ARG, (1 3R A, %
TR T 75 T EOw S
1.2 ZEEEHEE P 1 £ R (multiplex ligation-
dependent probe amplification , MLPA )

MLPA & — Fh #R E1 M 4 1 B R | AL 7R 20~
200 ng 1) DNA &, B4 B AT A I 22 35 50 47 55 1K)
P DRSS S B TR U H Y 3 R A2 AR
HARET b xS T AR B H
F B, T P AT R AR H K B AR
H IR B0 245 5 . MLPA ] e (1) 52 5t 40 #r
JIE A DU RN ) Rk B AT, HL BRI AT AR
B ZAREZ WA A I o8 AN BE 4R 31 Y & R8s R
BRI
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X T RN GEAE (1) o- X AT A7 H 4 52 36 2 AE A
FHENIC A2 AR 5 SR i MLPA Z #i BT T Southern
ERiCZesc B, JE R 2 v R MU Rl Sk, G
o B R A O, Yuregir 55 A% 30
ML F S BARR N o- M5 1T A5 58 14 52 1) B i 22
ZZ 45 R (RDB ) #5045 5 4 BA 14 19 96 A fili ] MLPA
FARKEM , 458 kM, 30 2 A A 3 A (10% ) 17
TE o-BREE I FE R BRS . Gilad 25 (OBF9E L 4 PR
FH Gap-PCR A6 5 UL gk 2R 7Y o- WL B2, 3645 fof
MLPA $ A KGN 2% UL b % P 48 v Mo 204G HH R .
AT UL, 5 HLAY 3L T PCR 195 AR AH 1 , MLPA Xf
T35 A IS Y A Bl Y - M BT A ARG
HR HUAR MLPA $7 AR X T 2878 5 M 2% (14 0 A
BRI R B , AF A SR 5 B I J7 1 5 MLPA 4
RECA M, SLRETE— R RE LR H RUAS I Jr s
T L BRI Y - FR 2R s B, 3R G
DU AER R, I D TR P BE
1.3 PSR AR

LR B B 1 S PR R Y ST R
Bt DNA R BAT 7 HES /e B AH 20 b, Bz 3k
RS B 5 DNA B3, [R) B 4 BURR U & DNAL 5
W 238 ARG S B S GRR N AR
SR ES R S 15 B A b 3 R A RN R A
KA E B . FUPHEAE R LR 7 R
XF 40 BB A ST B-H 5T FE PRI, 45 5% 20 Bl 6]
oy B-Hb AT B AR, T B W E e A G T
WRARGAE =X 22 0) i O B- b 3% 1Y) 32 3] S8 & i A7
FE RS BRI, 5 B A 2 B IE AT LU AT, 45
TRIE IR F K e 32 1) B- %%, BRE s 2 se e A HH 30
B, At AT IA Ry 3 PR i HLA P s B sk
R v L7 S O, BRABHE TR . X/ ik
2220 P R R0 i R X 62 1149 T3 12 Wl o- L
77,93 Bl 2 W B-Hi %% (42 Y 60 41, H 7Y 33
%) i BOL MR AT o S B BREE B 3L 43
BT, &5 5 TG I+ v N e s DL i) 3 A 2 B o
M AT, 2 AP AEBR Y - E (HbCS, HbQS ) N4 &
T Ui AT EWEREFo 7860 Fli2 R B-#b 3T,
33 (il EEAY B ML BT 1Y 126 A% Yl o A v SL G I 3] 8 il
ZE7AR JE A 5 7E 60 B B- b7 % & F A I 21 8 il
(13.3% ) S 33 il F Y B- M 73 A I 31 2 4] (6% ) [F]
W EAA - F I, 0] 0L A TR A T
PCR [+ AR 1, 3 LIS B 2 AR R A AT LA [R] s A6
M o-5 B-Hu %%, HA & I RCR, H A shib i

o SR, BEPRLES R HOR BAR B BRI S H
ARy — Tl 24 AR N FH 7 b rh 9 2 il A0y T
e AN A8 BCA, C ve R AR I AS E  FR i L AE I
R b B R AAEHE T 0 o
1.4 il

4k Sanger M ¥ 2 J5 , — 4Kl ¥ (next-generation
sequencing, NGS )¢ J7 fi& 77 AL /4B 2 %55 35
FPBCT Ao NGS Z2 T3 FefEY 3 9 DNA 73K ML
BOIFATIN T , #0068 035368 0 AR B () R
AT R EAE 53HT , K L K2 B DL ] 7R 32 00 A
SIAMGRIZE ™, & nl LN PR | 25k
A, DL R A A Rk H Ry

RAEMEELL T 368 1] BE L i 2% 108 2
RIS XT G, SR AR e 3 0 G A T M i
Z 1M FE KRG, R B A Gap-PCR A1 RDB-PCR J7 1%
R 1 W3 %% 5878 , LA Sanger ] 7 561, 235 S LA
th 523 i (38.2% ) e 25 Fiv i 3% He PR 5 4% i FH 8 61
FE PRURS I T 3 B P T NGS I 7 BH P 1 bR AR, 22
Sanger I J¥* ¥:31F 15 NGS 45 5 — 2, b1k k= 3
I AEHD TR (AR

SR A HE AR H SOk R & BNGS HoR
A A] IR AR BRI P EdE . T NGS HAR
T b R I ) RS Wi il K (A5 S

2 N

by HP B ISR o H UL 4 LA A% R Y il 2T 2R
FURZ —, a3 5 N (@R W sgm 7B N0y
R, B YT KOF A3 &, b b 3 i Y
R4 ARAEASWT A FE T o SLI8 %X T4 UL Y - HiL
T B- M B KL PR RS I 6 R 32 %202 3 T PCR ¥4 1Y
Gap-PCR F1 [ [ B 53 A2 58 H AR, (H X 285 B R
WA AE— 78 1 Jmy BR A | 52 10 25 M 30 A G 1 %6 B
R ) R, b rbg B I B0 4 T AL AS
BRI, AR AR 2 A e ok, DA ) 2T
(RS 3, N 2 J1 5 BT 9 BRI B
A EEE T AERR . AR A S AR
PR, 40 MLPA = %252 FH ol 4G ) it 2 784 11%) b 23
AL R MR, BUASAE XS B, B T 548
TR 1 %% 1 17 FH A 2 A ey B 5 66 RS R B 5
3 500 P PR 0 TR A v AEL [ B AR e v, AN
T T RRASE () R A ), HOBE RS S
30 5 5 AR A i A R PRGN 14 1 P iy AN 408 B
AOGIEZ TN M ES B R R L2 %58, HAr
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] PR 221t v L e i s DX T2 A U ) Ml 5%
PRGN A B, JEHE P A2 W, 5 6] RLAY 5 T
PCR I BARRAG I I, g A 1 2% L A1) mT AR 2 AR
15, BB s T R ATk 2 S DL A
af Rl PR, DU A B P e i e A Y
T, g N AR T REREAR , AT A 195 A Y
R AR , AT 5 | S M2 B B A2 Wris A%
Hi) o BEAL, JE AT W EER R AN FEAT IR o- M 2E
F B~ B3 Ak A LA A ) 2% K PR ARG I AT A i R
iho BSHYEOR H AT R A BEHUCH HLAY S T
PCR 2 MR INH A , {H AT DAVE Ry M A g — B b
T, RANE LR B o L, FE90 T Al B AR
AR R FH Y R B SR B , 25 6 45 1 9200 & 1 LA
O, BN AL AT RIIZWIT R N TS
S i DX 15 R s e i A L AR L A AR
A N AR FURA B LRI
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CRISPR/Cas9 2SN Fe&m it o i H 8t Jie

KRR EOERD OETE AL

[f ZE] A RUE M & B SCHE & 7 51 (clustered regularly intespaced short palindromic repeats ,
CRISPR)/(CRISPR associated 9, Cas9 ) 4k DAl 2 3£ AR Hh 20 31 v 19 3145 1 G i AR G0 6 R TR 1), o H
T 5 A R 32 W 1) 6 TR i 86 T L., Cas 2 11 AT 7E W) 5 RNA 1951 5 1 X DNA #1471 5E s DI, 5% 540
6 TR 7 %% 7 49 A% FR 1} (transcription activator-like effector nucleases , TALEN ) Fll £ 5 #% 2 fif# ( Zinc finger
nuclease , ZFN ) AH Ho &4 3 5 7 HLSOAR A . CRISPR/Cas9 i 3 48 I I AR BIG HF5T , A SR A ek i
BEEEWE TG 2 Fh 5 A0 50T A WA MR, (AR e o A S 2 NP0 1 B KA T Hh O, JS A 4
T IZHRAE RS F2 G0 T B AL 4 1T LA AR BB SRR TR YT e 5 B PR B VR T JRRE Y 45 5 THI 1Y

2, IR 1K SEHE 7B Y AR5 R A7 AE YA

[X423A] CRISPR/Cas9 R4%; HEN ik ; NI

Advances in research and application of CRISPR/Cas9 system in human

diseases

ZHANG Qingyan', DONG Xiaoyu', ZANG Nailiang', XU Weiwen®*
(1.The First Clinical Medical College, Southern Medical University, Guangzhou, Guangdong, China,

510515; 2. School of Laboratory Medicine and Biotechnology, Southern Medical University, Guangzhou,

Guangdong, China, 510515)

[ABSTRACT] Clustered regularly intespaced short palindromic repeats/CRISPR associated 9 (CRISPR/

Cas9) is developed as an adaptive immunity mechanism in prokaryotes. As the most effective and popular gene-

editing tool, Cas9 protein splice specific DNA sites by binding with short guide RNA molecules, which is

better than transcription activator-like effect or nucleases (TALEN) and Zinc finger nuclease (ZFN). CRISPR/

Cas9 system applys for human disease researches and to solve several complex molecular biology problems

faced in the life science researches such as cancer. In this review, the recent advancements of CRISPR/Cas9 in

the application of disease model establishment will be reviewed,

as well as in the protection for hereditary

disease, infectious disease, cancer. The future prospect of this advanced molecular technology and the

shortcomings have also been discussed.

[KEY WORDS] CRISPR/Cas9 system; Genome editing; Human diseases

FIAE B %) 8 0] SC 2 1787 ( clustered regular-
ly intespaced short palindromic repeats, CRISPR)/
(CRISPR associated 9, Cas9) F 4t & 76 i AZ A Y b
R PR — B v e e AL I E Tz B T
T W B R S TR, B Ak B 8 A% R 8 (Zine

EAR A dy BAXS 2015 FRAKF A ) 4% A B
ekt . aFERRFE—GRESR, S &, M 510515

finger nuclease , ZFN ) F1 % 5% 3 i [ - %0 b W) #%
1R M (transcription activator-like effector nucleases,
TALEN) £RJ5 195 LN 4 T H . R4S
B IDRE B AN AR AR B A 2 15 BT AT W) i) #A - 2A>
LA, B 2013 4F YO LK, s & I

F8h(201512121263)

2. B G ERKRFEES AMBERKFR, ) K, M 510515
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2R T RE ST AR A5 | SR
FERMANIBERIRIT T, — BN 44 AR W )2 4
W B AR Z — ACEENAT
CRISPR/Cas9 F 45 75 52 o 155 1 1) 37 S A 1t AL 9=
WIATT A B B BORRIRYT I I S Y
P

1 CRISPR/Cas9 & F % iEH A ryFEIE

CRISPR f— B BEARST (1 1E ) B A Py 91 A iG
FEARL AT B PP 9 A HESN A B o Cas BEPR it 11
Cas T HAE 5 AZIRNG G M RS54 5
CRISPR/Cas9 REGchRHE Cas FEHF WAL 2R 1~ 3
PSR, For ) vz i & AL, 11 %Y CRISPR/
Cas9 7 gRNA (guide RNA)AY5 | 5 FSZELXT DNA F)
SERPIHE] . H Caso WIRERY ST CRISPR #45%
i K ) crRNA 1 CRISPR H & [X H %} ) tracrRNA
(trans-activating crRNA , tracrRNA ) L i & A W12
5B crRNA Fl tracrRNA il & i — & 4t 5] S
RNA (single guide RNA, sgRNA ) {53 % B &1L T
Cas9 0 FFE DNA HYASME S UTE], 374 CRIS-
PR/Cas9 £ AN H] T2t 20 i R A A4

H1 CRISPR/Cas9 47 5 Ity Jik [A] 4 4 v , sgRNA
i o L RD C RT3 51 35 R A Y B 1) )5 81 (proto-
spacer) , Cas9 fiff 75 59 U] 5& K 2H I T 3/ ¥ 1) PAM
(protospacer-adjacent motif ) J3° 51| {ij 7= A — 4~ XL
I (L) o T 4R N A7 A R R 5 R o i 422
Fa) A 2 A Oy =X, DT SE30 E s 2R P B

AT AL P 5 i 4 o
2 CRISPR/Cas9 7= A £ &mif R H R A

CRISPR/Cas9 fiz 51 A id H 09 h H 2 H FXF A
PP IR YT . H AR CRISPR/Cas9 &4t
st AL B ) e AR IR M ST A R
I I L RITR T O A HiGE .

Cas9

FLI P31

D]Rfm\\mmr B

i PAM 75

XUBE DNA § 11

HIEEEEEEEEEEEE N EE

B 1 CRISPR/Cas9 Ky T1EH 2
Figure 1 Mechanism of the CRISPR/Cas9 system

2.1 RGBSR b R

CRISPR/Cas9 £ R 5 1 4l g 45 A nl Pk e 57
X H AR & Ui 1 5 R AR A 7 H T, CRIS-
PR/Cas9 £ R L&) 3z W FH FANTR ™ Al R BE
Hhfa ! NERVORE Y SRR T A ST, R Y
DRI AP EZE T H(E 1),

& 1 CRISPR/Cas9 7E £ 8 2 o i) iz F
Table 1 The applications of the CRISPR/Cas9 in disease models

B W) FOHE A 275 SCHR
il LEAT I YidC % Choudhary E et al., 20152
2 i Rev-erbbeta % HEK293 Chen et al., 2016
WE L Z LT Varshney et al., 2015
iy YU E R DsRed , kh2 Gantz et al., 2015
JINER JiJ&E KRAS, p53, LKBI Platt et al., 2014
¥ W 4: #% PARK2, PINK Zhou et al., 2015""

B £ A BRUZ A AR 2R i 5 b S A AR K
AW N RS ARL R BI SEIE AL M A S E ST
B ARG AR £/ BRS04 5 ¥ 02 0 Ak
T 5 19 I b B i X 7 IX (factor IX, FIX ) K A Bt
g R B BRI AN B A2 A DR b, 28 5 ) 5 21
Je Ui 228 DR R B /N R % AR AR R R Bl RO

IR A I K R B . CRISPR/Cas9 3 A H2 3t
T Tl A N R R B A T B, TR
SEVO N FIX FERERS 8 A0 TR LAY sgRNA
FEE S A9 Cas9 mRNA 5 35 i3 51 2 /N Rz A5 B
ARAFHE B A /N B o 38 3 A 0 3 R A RN
BSIE , /N LSS A8 3R 5 3k 85% , 28738 /)N Bl I 368 1AL 776
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BRIC . Platt 22 F| ] CRISPR/Cas9 & [H 4 5 R 4t
TE/NEUAR N RS2 30 T p53 . Kras . Lkb1 $& Rl %8
A5 ST T /N BT R S AR I e IR S
p53 . Kras . Lkbl 52 i i 9 7 A= J Jié vh ) Hi 2 5k
K. X FPJL T CRISPR/Cas9 4 AP 1) 1 £2 4~ Jik
TR 2 75 4 Sh W A5 10, St AR 5 M 8 A 56 35 R B4 AH
EMEA ERE L, B fafin Ra: 2240 T4
FH CRISPR/Cas9 & K 41 4 i 4 AR & 8 0 B A I
Varshney """/ Fi| il CRISPR/Cas9 X} 5 & 1 £ 17 %
BE DR ATHE o0 v 200 5 38 it T 7 1% e PR A ST
Z R A, AT TR e BOm B A BT NS
HTfE

CRISPR/Cas9 i £ A 5 2l ¥y 5o B £ R AH 25
B TR Sl W 1 e S SR T A A ) KR B
YIRS A Bl T 54 b T AR M RN A ) B 2 R
Zhou %57 B ] 4 oE FE R ) Cas/sgRNAs B % 5
AN W e BT 4 A A, 3 Bl 28 728 A A i A 1R
YR AZ RS AT, 38 13X PP 7 I B EE ST T PARK2 -/-
PINK-/- XU A PR 528 A 4 AR IO JE 5 1 . B}
22 FAVAE sh P B AL | i 7 CRISPR/Cas9 K i
2R O TR i v A R R A el AR A T
20 B A 35 DR g i, DT ) R BB R 5t A% 1 3 A
AR AR, AR 0K CRISPR/Cas9
D] £ Gt 6 4 RS FH ) ol R 0 AR AR LA B IR A2
PR I SR B N SIS (g R Y KA Y, B
W I AL B R AR R I A IR . R B R
FIF CRISPR/Cas9 7 Fe 4 Ho e Jit 1 J PR 4 A0 [
AUV it A48 L 5 PR 2 P R DX, 45 R 3R W 99.5%
{14 Bt 5 DR 07 DG e I AR AT B it i PR ) 3R 35
55 M 5% 3 P R A A ROCR IR R R
AL, PP SR L A ) R A BT
JEBAEREHLHI 5T, A B T ol T K
JEPE P
2.2 TEBAEIRIGIT H N S

CRISPR/Cas9 $ A & 3 T 2 VG 7 15t %
9T A8 52 58 720 i) i DRl 7 5 81 2 5 A4 i) i [
P, A BT PARA L6 8 i 358 5 A48 5| e 1 gt
i

BotPE 5 2 R AR I 1 8 B2 WA R AE (recessive
dystrophic epidermolysis bullosa, RDEB) /& Col7al
LR K H 5848 e VI AY i It (collagen VD) 2 FH 1)
B S B0 Bk fe st A o R IR AP 2 iy
Cas9/sgRNA & i & 12 & W7 N e 7 1E 1

RDEB /)N [ 2% J2 T 41 M E A7 AR JE PR B &R ) 485
P, Wu 25 ] CRISPR/Cas9 4 K 41 4 445 AR M
s N4 5 P B RDEB /)y BUBE S o 0 2 13 BE 0% 45
SRR S5 80 1AM W FUIBR AY sgRNAs , #&
J5i B CasO/sgRNA W25 1 2 & W H i 5 A KN
FEA TR Col7al K ) 4, MK & Colla-
gen VII & 1T 68, I HI&E RDEB A, X iR
ISR B R it 1 4 JE I

CRISPR/Cas9 F A FE R A0 M 2% 1l >
[ RN 3 o4 o PR W=7 N
Cryge 5E AR 5| K (1) 11 B > | 35t 4% % 201 I
SE T B ol - 1B 8 11 i R 2 o0 5535t 1M 50 114 1
ARG O A 3 o FE T v 3l st 1) & R RO
E ST HL A2 Y, CRISPR/Cas9 A 5 AZKiES
Z Be T 240 M B AR AR 45 5 2 06 IR I 1 — K
P Song SRR b IR B IR Y R IR A M1
ForAh Z ot T4, B A H CRISPR/Cas9 £
REIMERE T HP M aE e g-REAKER . %
Z BE T 4N Ak by 15 1l 40 B, A AR 4% 2 ik i 4H 4
J, e IR DI REIE H 1Y B-BREE o

LAl 25 B AR S0 Y A T A0 A A 4 A, TR AR
A F] F CRISRP/Cas9 +¢ A LA, I 1 55 303
Sy AR DI REME S . BN, DMD FEH 5 AR fifi L
4 it b B BT ILZE 46 45 1 (dystrophin ) 22 35 6t 2 A
TSP EE R HVE F2A B 245 1F (duchenne muscular
dystrophy ,DMD) ., H il CRISPR/Cas9 4% A Jij i F
DMD iRIF IR E A Z W55 i . $40, Oust-
erout 55 F| FH AT 1Y sgRNAs [ 4h & F 45-55
(1) 5 A48 P 3 LIRS L3S FR AN R AR 1A e ) 132
HE , IFXF A1 178 S sl BR AR, sy b 24 1F
TR b DMD L H 2848 | 1E H BT LS 46
HE 15 LIk, CRISRP/Cas9 Z 45t a] i T4
BRI AR I , Long 25 ) FH R 96 2 A 56
I B 7681 = DMD /)N BB TR (1800 JIL sk 4% AL 4 i
i S P 235 CRISRP/Cas9 RG240, BARHA
AP NLZE 46 8 1Rk, O WURTE g LD Be 40 B
W, AT R BT T DMD B R X Fb o vk
A Fph SR S HA YT 96 97 DMD, %F DMD F1H:
il B 5 PR 35t A% 6 AT T AE B W AN {H . CRISRP/
Cas9 R G0 H TR MR K e 17 iz H AR Il IR
o TS
2.3 FEINER IR R TR YT ) N R A

AR, B R T 4 AR 2 T I T 1 kg
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PEGERIIA T TR o O T A0 i DL A S e B S
BRI 5 T A AN BRGSO B R YT
B PELER0 2 Fh 2R B . SO R AN
i B [ 9% 7 (human immunodeficiency virus, HIV)
B 1A% G P PR , o BT A SR BT T AR
GEIRIT VR I T, BRI MRYT AR B
W03 BB IR ACREAR ABATS A7 AR 22 Bk

K K 3t 1 &2 J¥ 51 (long terminal repeat, LTR ) /&
HIV % 75 1% R 19 3 4 A RNA A B 6 AR il 20 ot
7, WF5E & BUET X HIV-1 BG4I T 4 A ) LTRs
J] CRISPR/Cas9 £ G #E4T 4T 4L , REAT AL 1% 40 g
PRI TR KT R 3 R 4y vk R DARH
Bl B 3E R R . o5 Ah , U 5 1) CRISPR/
Cas9 e GV K T4 M i HIV Ji 8 ik N L 4 45
G IAHG AL, I [F) I RSP 5 25 W) A% IS ALY
HIV 58 . CRISPR/Cas9 &% B :AF HI T 41 2 i
7 K CCR5 [ Chemokine (C-C motif) receptor 5],
e 20 i 50 52 HIV 42 2% , 3% 5/t R WHZHOR 7T LA
TEF; HIV i 2 B4 7 I 2] 57k . H AT, CRIS-
PR/Cas9 K [H J i 15 AR 1) 22 4 1 5 48 08 1 30 5
— U, sgRNASs Y I #8248 K it PR ATS 5 TR A 23
A, AR 1 3 £ 47 5 fE AL , CRISPR/Cas9 ] T
HIV-1 (4 FLIE B I ARG Y7 ik A7 18 K A B EE .

BE A, At g5 B % e M 0 1) Ik BRVR T AT
AN W7 HR A BT R o o VPR R SR S I A 2 S
e s 1) — KB AG , H BT K 2 8 i 2 25 ¥ 1Y
WF5E b 72 4100 14 35 B B 09 2, i DA i B R
A B A A v o B I v R HEAE T o Epstein-
Barr Ji% 7 (EB J 57 ) 72 /6015 75 R WG ik L2 400 i s 7
JE& BB O, X R TS UL G Pk B A G 2
i, HL5 3 R 7 s 5 e 1Y) S5 WA R LA B AR DI
JLEE M B A B UG R POl ] g2 NS
JEIRTEZ— . —WAH CRISPR/Cas9 £ AR X {1 7
[ Ph 2L 988 40 B ik v 4% 45 1% EB Jg B 32F 17500 1) 2 A
2 Z i B IE T R B AT AT DU U 90 200 L L 4
TR L4, B EB i 8 i KORREK 7, R
CRISPR/Cas9 1M i 15 AL VB 7 1 BA B
N VIR
2.4 (EJEAEWTFTTT AW TE

CAR-T (chimeric antigen receptor T-cell immu-
notherapy , CAR-T) %t 82 57 1 38 4+ 5 35 2 [ 11 G
T Ik EL 40 LA S e S e HE e e S e 25 5 s
ML, J2 iR 7 R ) — R 207 . HHF CAR-T

BITIHATE S, CAR SERL 1 2 T 40 M i i 72, 77
e Bt AL A 2 52 1R 40 i 3 P 4 A9 KUES: . Eyquem
25 5UF) F CRISPR/Cas9 £ A K CAR 3 [RH #f Hs
i 26 B R SR AL, HL R T CAR-T 41 i 7%
/0N B A g A D, B A K D R T i A
CRISPR/Cas9 % 5 ik 1Y) CAR-T 40 Mg 7F 2 Pk 7k 1 48
JHL T I 1 /0N BRBS RS e R 7 SR AR T
B4 ) CAR-T 4 g . {H /& 24 CRISPR 14 £
CAR-T 4 jfi 1) 22 A P VA 30 A R 5T

CRISPR/Cas9 £ & & 5t ¥ v FH T miRNA 7 fifr
JE D RENFIE . Huo 46 4 ] miRNA21 DLfg
95 75 N 31K 19 CRISPR/Cas9 S A B 598 41 iy
SKOV3 fll OVCARS H , 25 5% I 7% B 5925 441 fifg 114 434
B T S AR 28 32 BN, OF H g S Y O 519
20 B X AR T 25 ) BURME S . X 2% B miR-
NA21 £ 5 P45 09 B9 19 & AR R e o X F oy ]
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R IR T

A, FilF CRISPR/Cas9 5 AR WF 5% 4% 72 5L A
FEIRRIE & A K R A AR L RT3 A D i 5 D
s LR . Feng 4™/ CRISPR/Cas9 R 441
SRR T R AN R Y CDK 1T REH K B
Wik e 10 40 BT 7 A0 R G 5 R T DA R A0 M A B 1
R ZE PR i 2 FRAK , CDKI1 HE K A] 68 1 4 5 A
A AT 1B ¥ 5 . Brandon 25 E YR A 8 96 T
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() S 8, SR T X b 2 98 9 TR MCL-1 #E AR P9 4b
()RR o MCL-1 3 R B R 3 I, i 4 e s 398 1 B
TR BET, /N B P S 56 s s A K S ik 12
IR BT I iR {E . A CRISPR/Cas9 F& 48X
i 5 DR AT e B A8 A, DT 5 L g 1) 5 TR 3
7, X IR IR IT AR T —FE TR T £ . SR,
CRISPR/Cas9 I FH T M 697475 1 i Ak 2 Fk 5 , 11
RN (IAEAE , Bl sgRNA 54 5 2 48 DNA
FEAERTL, 5 R AE U ) SR 284 . WAl CRIS-
PR/Cas9 7 48 5 A4 f vt J2 I 6 97 1) — K
MR

3 RE

CRISPR/Cas9 J& —F & i . 22 1% U B 1) 32k A
Zi i R , CRISPR/Cas9 475 (1 3 K 20 2 4 7 J if
(i) P Wi A2 T BBUAS Ak 22 58 M, 76 E A Bk 22 0T 5% 435
JUH AR NP0 JE RIA T RS & B el KR 1
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i A AL 8 Dl o A8 PR fh 22 & B 5 I B 52
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BEA HIRY MEDLT FRRMT

S

[ E] A Wid )5 6 (peroxiredoxin 6, Prdx6 ) /21 E AL YL IR EE R A0 4 6 R 5L, A AN
[f] F1E 45 Prdxs FI A LS54 5 o Prdx6 B T EATHBRA A 3k PUAE AN I DI aEAN , ik i & 1)
MR R & PR RGP Th o] LUEFEZRER o R, A ST Prdx6 19 45 #4) RN 14 0, X

IR A AE P AR 2 R GU TS BREE T A A

[RSR] AL o5 B ZB AT VRN 5 BRI FRRECE BT 5 U B4 5 kiR

The research progress of peroxiredoxin 6 in central nervous system diseases

TANG Jianwei', XIAO Guangqing', CHEN Huizhen®, LI Aimin'*

(1. Department of Neurosurgery, Xuzhou Medical Affiliated Hospital Of Lianyungang, Lianyungang,
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[ABSTRACT] Peroxiredoxin 6 (Prdx6) is the sixth member of peroxidases family with a unique

structure from the other members. Besides the mechanisms of eliminating oxygen free radicals and anti -

oxidative stress, more and more studies have revealed that Prdx6 plays a variety of roles in central nervous

system diseases. Therefore, in this review, we will summarize and comment on the recent research progress of

Prdx6 in central nervous system diseases based on its structure and activity characteristics.

[KEY WORDS] Peroxiredoxin 6; Neurodegenerative disease; Ischemia - reperfusion injury; Brain

injury ; Brain tumor
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1 Prdx6 B RS

Prdx6 /& Prdxs G55 6 LY 7E A T Y468
K 124, 76 R BUAL T ¢ (44K 13¢22, 42 K 11 000
bp, AHXF 43 F 1 25 000, 55 HL g pi 494 5.1,
Prdx6 BE H A7 25 ML 1Y Prdxs 285 B2 e IR A S0 26
FI T S 4 A, LU 1Y 45 48 R )RR R 1 1X )1
T Prdx1-5,

45 I, Prdx H A e 2 R FR A (-Cys ) Kl X
HAYTE D RE R B ZA/EH o Prdxs1-5 fEZ5
PIA 2 42 b =R 5% 2, Bt B FR o 2-Cys Y
Prdx. Prdx6 H A7 7E LR 5F 09 NH. K i A — it
R 5% 5k (-Cys) , L IL 8 FK 2 1-Cys AU Prdx.
Prdx1-4 DL Z K RIE XA A T b Rl 4
— BTG N 3 ) -Cys 45 7 48 [ H 383 R
(-SOH) J& , #F A1 73 — A FLAAK C ¥ 1 -Cys Z []JE 1
ThHE ; Prdx5 HA Y SE ARSI AY 2-Cys 7 Prdx
AN bt ALY -Cys FiE B3 (19 -Cys W] LATE [ 5
TR B — A~ B . Prdxo6 2584 oA & A7 i 2
BHY-Cys, Hyitid ALYy e it B — R~y iY-Cys
SEPRL, A R U R A - Cys 75 2 A0 EB 19 38 IR )
T o 3K A AR BEOA SRR 2wk B, S A B IR
( glutathione, GSH) , Prdx6 fit-Cys 7E45 &1 A4k
ZJ5 i EAE GSH BT A fES 5 — 1> Prdx6 73
T 19 - Cys JE 1 — i 5 (B, Prdx6 11 4 bt H K
)T T T A 1 Prdxs JE AR B B, AT 2 A
B SR AL i A T R A, IE DR AN L, Prdxs A2 4 9% FR
Ry LA R 1 A A AR ) 8 X 7% (thioredoxin peroxi-
dase, TPx) , 7E Prdx6 #% & MIFIR AW 55 A4 44
4 Prdxs'™,

e b, Prdx6 © 4 & BLRAT 3 FAS [w] ) il
16 M : DPrdx6 H1 5 — LR 5F 1) -Cys Ak J5 , T LA
i 3 A DT IR A b S B el B S A )
J5T . BSR40 88 2% JDE Kt 40 A6 9 6 (non-seleni-
um glutathione peroxidase , NSGPx ) i ' ; @ H il #
I FUR B 15 IH B ( phosphatidylcholine , PC ) 25 i i
W Jo S 200 e MBS 38 A L 2 118 LA I
Z: 55 i i BEE X 2 1 BT ) SR 0 AN 545 . Prdx6
A LA K A 240 B B3 IR 28 0SB 1 SN-2 67, DA T i
20 6 P Bl T o S A R B RV A AR P Wl R
fif A,(phospholipase A., PLA,) i ; @t il 5% &
B, Prdx6 3 1T LA FH i 25 A5 17 IR (it a 15 2= 4)
K B Ak % 100 9% i 1 IH B (1lysophosphatidylcholine,

LPC) , BV i #4 B ok AE B 15 25 5% % il (1ysophos-
phatidylcholine acyltransferase, LPCAT) i 14 '
LPCAT 7 P 1T LAl LPC [ EEALTE i PC , 7] L3
RE R PC SN-2 A 5 A BB AN IS | T 240 B 4 i s
T {15 s 0 gt 5 A2 48 7 A 52 . Prdx6 S ME —7E [7]
— P [l R B PLA, #I LPCAT {6 M9 43 T, 3l
J12EWF5E R Prdxo T B HEAR K (PLA2 16 14)
FHEBEIL (LPCAT Wi ¥ ) & — MG py it 8, =&
A 1 2 S 8O AR SN-2 037 PC 1Y 7= 4E , FE 2+
0 B 1 A2 BRI RE 18 52 40 IR A AR 05 b R
FEAEH

2 Prdx6 5HiRME RS HEXERIFR

2.1 Prdx6 SR

A WFFE R, Prdx6 X 22 & 2 A A6 FE 6 K 5
REAAGAER, 7T LR — 08 i 22 047 24
Pyl H R B R PLA, 935 RT3 2 I i = el
IR GRS AE (Alzheimer’s disease, AD)™', H
HI AD B9 &AL AR U2 5, Hoh DL AR 25 TR
PRI T, AR B 1 AT LA 35 SR AR TG 1
[A] FF 384 Jn 3% £ 480 B 2 (reactive oxygen species,
ROS) 1774, M5 5 () A AL W S 30 T & oT
I T Yun % & B, 1A Prdx6 1Y PLA,
WM, AT DA A% B 5k I Nref2 i 338 5 R A AL
JOZ Y B T B 3 AR JE A BE AR B TLAR, N EE AD
(R AR I o X 2L 45 K], Prdx6 W] LATEAS [F] 1Y
P2 ARAT M e Iy ORI ARG AR B LS
Prdx6 [ PLA, i 14 8 15 7 p67phox Ml 3¢ & 11 A
Koz 8 H S Prdxe A7 T B EAR A P B2 A
MuFN 2208 1 240 ML Y a3 b, I A0 2 B NAPDH 64k
Bl NOX. &2 5 RN REC R B V). p67phox X R 1L
(%) Prdx6 % FIVEAEH &, B 45 &, JF 2k PLA, iG M
R IN 5 H 2 X E B R 1k 1Y Prdx6 SERIMEAR, 52
55 WP PLA WG ME . YLl ZUb T4 A0 b7 etk
A, AR 1 1) K-ATP PN [ 5% 38 18 2 305 , 240 o A
F AL I B0E Prdx6 BEFR 1L 5 p6Tphox & 1454,
M NOX. B A AR 77 A4 O 0 BRI, i
NOX. 4= (1) Oy [F) A 75 4 i iz 31 Fi 22 Fh FLAth (1) 4
M A Wy AR AL AR B BB AT A | SOS Z2 Pl SR
R i w2, M SAE 505
G5 PO T, IR 1 JE PLA, 3 M ]
DL NOX. , DT 75 5 480k 107 9850 B o7 I 3t i 43
O3 INEBR 77 A1 DI, Prdx6 RS [ i 28
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IBAT PR B AE A [R], 300/ 55 3 S g5 v b 22
0 AR IR 37K G
2.2 Prdx6 5 i il i P A

SR I I A e R TR R A 2 | R A
ML B 7 2 B S 2500 20 2 )= 30 e 1t e 40, A TG
SXof St L G 2 28 AN P 3 4 RE . Fl G
SRR Tk , VI I fie A2 Ay SR AT kb e i 4 M
AR A 2 RO I A ST A i SR i P R R A
e EAE T R E NG EERNEZ —, R
T AR A T R 1 I 3 VA A B — I [ A5 E
52, Y B B — B i 8] e AE PR T, 4k 1 PR
B W I 2 S B ot X 4L e ™ R ) e P
TP, B XA A8 0 23 AR AN AT 3 A 1 IR
FENT AT A R i P T A ML S
Al BE H B AL B A SR R A A R R
LA T N I S Ry A R 5 R

H A%t T Prdx6 78 il F1Cs JIE B fke 1y 598 v 35
Pk 5 55 A A (B o i e i 3 95 405 v )
TR . TS I 5T 2 B, G dee ot P
P13 )5 24 h B} Prdx6 8 [ 2% 15 5 = 5 Bl 5 38 2
FHiab PR 1 Prdx6 ik, & AL PR S A9 K R
IO S I P S A7 A R A A Ak B A RABE A R %
RS g X i dB a0 PR R R AR R R R
A %G 28 1 5 Prdx6-siRNA J& , % F S HIX BR 4, &
PR Sk 1 BT 1 ARG 0 5 R SR A fL A SOD 1Y 7%
P 1 — 2 AKX ; TUNEL e (4 BH 7 41 Jitd 5 #l Cas-
pase3 & R IA K V-1 A . ArscHR R, Ak
7 AT DL Prdx6 BEER AL, LA PLAL TSP, Hl 3%
NOX2 & A7 0,0 1 O, 1] LIE I 4l f 54
SR A 048 N 2 A K R F (vascular endothelial
growth factor, VEGF) , it i 3 A= 1L 45 T8 A%, 1& 42 1ML
Fi. veah, tnT DI i A e H Rk (NSGPx 1%
PE) , IEAE T 2 SR 1 AN St B VR o
I, FRATAT LLAS 4556, Prdxo 7 i B 1 7 7 1 45
A e nl DI B S AR N B N £ LA A e
it
2.3 Prdx6 FITTAXfl 28 R G

Prdx6 7 TR #H8 R0 iz R/ik, H 5 &
Bits 2 BrEAL R A . Zhang 55 N I HF 98 &
I, K BB BER0I )5 , Prdx6 761 $E 1T /A8 B i &
TG IR I 3 A, 410 e SR S BT TNF-« 1] DA
P& Prdx6 B9k, R0k i2 sh I REAYIR & , R —
HAF S5 T HEMOEZ MBS R . Singh

AEROE Prdx6 T SO 2 A0, & BRGS0 A0 it
POE=R AR 872 Sl INERER BT =R A=A =N
BA T —@E W sz2% , 36 Prdxe AT AHRHT A ALY
05 E B # 2 AN AET . Shim 25122 S TH s ZE KA
AT DL L= B R FRUIG A% Prdx6 3k , T & 4%
PO 28 40 B T AR 3 AR A DR A A
WAL T B U . Buonora 5538 1 i 4T K B
Sk AR i A B A | K BRASA% JS Prdx6 E A5 Y
KBS ot 5 ] T ) It R b 2 i I A4 e v v 2R 08
[] Fif 22 3 Prdx6 ££ 28 fii i 453 £ £ 24 70 i 28 21
/KR H i ik, 148 1 Prdxe B LLVE R % B
il i A5 473 S8 O A — T ) A IS

S5 DL EBIESE , Prdx6 78 201 MK 5l A a4 4
R 5 IR G XL AR AR LI s DA T S ) A
SR VE o B R BER T LAGE 3 Prdx6 16 1%
BEsR) [RIA FE AN Prdxo B30 i R R -
i Prdx6 Rk , ¥yl LIAE i 4 5 36 )7 T B
WU AN S 5 45347 1) TR B4k 2 A 28 ARk 45 sk
FIRTZE B S . N B Prdxo 7E 300005 )5 Y 26k B
T, AT AR g — 200 AE 9 i B 458 45 B 1T AR
S
2.4 Prdx6 FI RS R 28 RS MR

H T, 41 OC Prdx6 5 H X fi 28 R 40 I C 2 1
W/ . AT KB, Prdxs 764044 28 FITAH ]
HBAE ik, Hoay A A0 A 25 S R i A AR 5 4 e
G e BE— B0 Valek 55 N0 BRUAR R 240
15 J5 B Prdxs 3k o0 A A TR, % BE Prdx6
BEFEIR TR P L AR o 2 i ] 95 A TR S 4
g, 3X F1_I= 3C Buonora (I 45 RAHST . LA L4521
$E7 Prdx6 I g 5 0 28 15 0 240 L %) S RE R
AHEBVIRFR . A8 NI 52 4] 205 3HHIE
SISk BT G o 240 e 9 1 M e R bR A, R Prdx 1 A
Prdx6 7 g 4H Zh 1) 3B 00 , & 3K Prdx6 4
IR T I A0 M L b AR I A L, BB
Ji J5 441 B9 HP ) Prdx6 B 26 38 LI i IR
HRZH, HW R B by, RN BRI f . Park 557X}
1 1 70 5 Jisg Joit 240 a9 4 U1) i 20 & A 1] 725 1 g
HAVHEAT T 3 35K M AN 36 IE , Fe 2 % BHL Prdx6
1) 22 7 RN 3 X, IF4E ) Prdxe AT RE 5 /0 5 i it
2 R R 1R A DG, AT DI S — NI TE AR iR )
T g P

TE IR 10 Mg 20 80, Prdxs S0 A% 01 34 2
R 2RIk, B RV IR e o . AL
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A BB 2 R 2 4L 1 s T M A A IR 1 Prdxs 3R
K 30 G XU I ROS M A4 1E H 4H i, 310461
Firbga %) & Jre e A IS K B, Prdx6 Y R 1k
] BB S ZE R AR U R A i A K B R & Yun 55
NS 1 B S R R AR A0 8 3% UL F] Prdx6
T i 95 2H 27 v (1Y) NSGPx F1 PLA, 1% 75 384 55 ¥4 A]
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