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PNERiloR g Al AR (R /DR U N L RSPV
AHE EE SRR AR HieEd LR

[ ZE] AE4005% 3 (human cytomegalovirus, HCMV ) /2 & i A 2 4t B 1) fc B B9 Il 2 — o
bt 25 53 T AE W 2E B R 10 & R, HCMV AZ R /K ST B R 0 726 40 A5 31 T 32 (A AT skt 3t 75 B2 il HCMV
KR 40 0 SR AR A 35 B0 1 B S T & o AR SCTRTEEA 21 T [ PN A H RITAEAE 19 HCMV AZ TR b 90 I 1)
R 0 , %o 3 e AR o ) J3 A g FH P 88 30 g Tl R T T DA , 5 A A N 00 s 7 A R A 12 W i 51
HIARAEAL , DA B o FE T s iR 5%

[EEIA] ANEHEEE; R Wi

The development and application of reference materials for human cytomegalo-

virus nucleic acids

FU Yue', WANG Ruixia', ZOU Yingshu', LI Erhua®, GAO Xunian’, WANG Jun'*

(1. Beijing Key Laboratory of Medical Device Testing and Safety Evaluation, Beijing Institute of Medical
Device Testing, Beijing, China, 101111; 2. Guangzhou Bangdesheng Biological Technology Co., Ltd,
Guangzhou, Guangdong, China, 510665)

[ABSTRACT] Human cytomegalovirus (HCMV) is one of the most important pathogens which are
threatening people health in the world. With the development of molecular biology techniques, value of HCMV
DNA detection has been recognized gradually. The reference materials for HCMV test are critical to guarantee
the quality of the test. In this study, the research progress of the reference materials for HCMV nucleic acid
amplification testing and the problems in application will be summarized. The aim of this study was to
standardize the diagnostic reagents for human cytomegalovirus nucleic acid testing and provide a reference for
the quality control.

[KEY WORDS] Human cytomegalovirus; Nucleic acid; Reference materials

41 9 9% 7% (cytomegalovirus , CMV) J& T B 78
9% 95 7 AL, 95 7 R A2 K 2y 235 kb i 7 SR
e B A 0 1E R R B N B 4 I
(human cytomegalovirus, HCMV ) H BgJg& e A1
HCMV Jg& G 7 N H AR 57 3k (5 37 JC AT f] Jfk YL e
R ARG HCMV 1T 51 B A L gL,
FHEUR LI S5 E g Y 8 TR U he
T W AHE b, 1 an7E 300 2% B AR A rh

AR B AT A X RA (Z151100002115047 )

YL HCMV g 5 1E ™ 52 19 9F A6 . H AL 58
2K HCMV 25 59 77 35 A 7 S A | 1ML 35 2
A 5 A AN 24 7 o JH v L 2 A ARG R i
R ARG I D LR ph T AL S ARG M A S R
P LA K ik PR L 1) 75 2, HCMV A R A T 32 25 T
U2 BV AL, SR B A7 ¢ HCMV A A9 RE 1 56
WEAR 16 T2 Wk = FR AR S AT e, ST
JEEPA 32 B0 M Ak = ] B4 [ B bR v . AR

Ve Bz 1. X T EST BREIPT, BT BRI E AN LT T EEEHE, LT I01111
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- 368 - S TEWiER e 20174E11 0 4594 4561 T Mol Diagn Ther, November 2017, Vol. 9 No. 6

i DA 12 56 A 3 v, SR FH AT 0 1) s 1 0 o 2 75 )
e O R T 5 A P T DR IE A R SE R
LSRR R . TR MRS iR ] R X
an HEAT REE TR, 040 = S 5% % (R A9 RE ) Sk (=
[8] BT 2F ) , &R B A HCMV B R bR v i . H |
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{3 3 & M TU (international unit) , 3X Fh bR fE 47 i =
{H7E WHO & Z D HRG (B 5, Bl JemT LI
B — A [ B AR v W) 5 W 1) — S AR R S
S ) Jor 4 S U DA — o o F A s o 4 2
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mosome, BAC) I, Dy Fauie KL R 41 1 v b 1 HLEL
FARALYAE" . SRM2366 T FHEE#E N Towne #, £
& T B IRS1.US1-15, 1 UL147 LA S H % 58 2 1
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o, BY A AR i B S 5 W T R A AT DL AE R
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K28 PELl pea s {8 LA i IL-6 . 1L-10 . IL-17 7K -
AL S HAE A B i ko

Wit FHEBD MWL’

[ E] BHW W5 RS4RI (systemic lupus erythematosus , SLE) (& JLZ & 1fiL 7P 1 47 25 -6
(interleukin-6,1L-6) . F141 3 -10 (IL-10) . [/ 3 -17 (IL-17) 7K - 9 28 A0 1% 0 Bz FLAE A1 o i 04 4% 240
(peripheral blood mononuclear cells, PBMCs) H1 1) R A HN . ik HEH 46 4 SLE i JL K 20 il filt FE L
T ) k9 ) 41 (SLE 41 ) Al %F B8 41 (Control £ ) , 2% F ff 16 4 5 W FfF 0 52 ¥ (enzyme - linked
immunosorbent assay , ELISA) £ i 4} J& Ifi 7 TL-6, IL-10, IL-17 & [ 7K F , 2R F 52 B 2% )% &2 & PCR
(quantitative real time polymerse chain reaction , gPCR ) R4l PBMCs 1 IL-6 . IL-10 . IL-17 ) mRNA &
BACE, 7B UL 2 R A M mRNA KA Y22 5. %8R SLE411L-6.IL-10.IL-17 & & mRNA
TR T Control 41, 22 7 ) A G #E L (P <0.05),  #i  SLE BJLAMAE I IL-6 . IL-10 .,
IL-17 £ [ S mRNA £k K FHs, 38R H AT 2 5 SLE &8 LW A 72

[KEIA] REMLBAE; HNE-6; AN E-10; HAE-17; SMEIM

The expression of IL-6, IL-10 and IL-17 in peripheral blood and their mRNA in
peripheral blood mononuclear cells from children with systemic lupus

erythematosus

SHEN Ru'*, LI Yanjun®, LIN Lijia’

(1. Laboratory Department, Kunming Children’s Hospital, Kunming, Yunnan, China, 650228; 2. Kunming City
Center for Disease Control and Prevention, Kunming, Yunnan, China, 650011; 3. Science and Education

Division, Kunming Children’s Hospital, Kunming, Yunnan, China, 650228 )

[ABSTRACT] Objective To investigate the interleukin-6 (IL-6), interleukin-10 (IL-10) and interleukin-
17 (IL-17) in peripheral blood from children with systemic lupus erythematosus (SLE), and detect the expression
of IL-6, IL-10 and IL-17 mRNA in their peripheral blood mononuclear cells (PBMCs). Methods The levels
of IL-6, IL-10 and IL-17 were detected by enzyme-linked immunosorbent assay (ELISA) in 46 children with
SLE (SLE group) and 20 healthy children (Control group), and the mRNA levels in PBMCs were detected by
quantitative real time polymerse chain reacton (QPCR). Results The protein and mRNA levels of IL-6,
IL-10 and IL-17 in SLE group were significantly higher than those in Control group (P<0.05). Conclusion
The levels of IL-6, IL-10 and IL-17 proteins and mRNA in peripheral blood of children with SLE increased,
suggesting that IL-6, IL-10 and IL-17 may be involved in the pathogenesis of SLE in children.

[KEY WORDS] Systemic lupus erythematosus; IL-6; IL-10; IL-17; Peripheral blood
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2 G PE 4 BE AR 98 (systemic lupus erythemato-
sus, SLE ) J& —F & i ML EE &2 4 1) H B e %2 PR
Jio JLE SLE & —F i Wy LB A 5 fe e e
W, 5 M A e, JLEE SLE I PR b i R B i &
Z='". BT SLE M &SR HLEI A+ 1, LA
FERYAF Y 2R TR AE T bk 4R A RN B bk 2 40 AU %k
AT RE R S b, B A ST IR SE S B A E
4~ %-6(interleukin-6,1L-6) \IL-10 . IL-17 . T3 F -«
(interferon-a, IFN-a ) 55 7 H: & i 5 1R 5 21
PER™ Y B B ETAAT RO I 5T 3 2 vt )L
SLE K80, A58 o 4 I SLE & JLAM A 1
HIL-6IL-10 \ IL-17 A 25 K22 A0 B0 K Sh
1ML B> A% 40 Y, ( peripheral blood mononuclear cells,
PBMCs ) H' IL-6 . IL-10 . IL-17 /) mRNA 23515 i,
WA HAE JLEE SLE A9 &0 & R RIPEH, LA
B LG Ri2Y T iS5

1 RS

1.1 PHRx%

SLE 4 : g W T LB B2 B 2012 4F 10 H &
2016 4F- 3 HWiA 1Y SLE JLE 8 46 1], i 4 9 11
>k I SLE %% 1% 3 14 I £ (systemic lupus activity
measure , SLAM) Wi I % 2l F2 B, IR 4G A1 & 1 48
BT %k | 21 41 B DT % >R (erythrocyte sedimentation
rate, ESR) \PUEHUIA BT EE DNA HTik FMA C3 |
PRI BT IRE 2 /(24 h) , KT A B JLi2
W 455 2009 4 SLE [E Frilfi K& 1 H .0 (SLE In-
ternational Center for clinical cooperation, SLICC) .
& B KR 242> (American College of Rheumatolo-
gy, ACR) TE B IR4AE 25 B 42 T2 Wbt , A ik
o 1) 5 HEBR B AT HA A B e s | R
L HA R B R #0. Bol, & 37
B, B 1401, BILAE R 6~14 %, T
(11.2£2.7) %, i 2 Jil & 4 4F ; %) B 20 (Control
H) : 2 HTCI2 Wbs U Hh AR i R 6 30 K% 5 52 4
b IE R 4 e L3 20 1], 55 5 1), % 15 il , B3 &
Fefil 1:3, 4Rk 6~15 % 15 (12.623.4) % . P4
SELT- AR Bk ) L) 25 S e ge 12 2 S
1.2 Jrk
1.21 bpAcREE

AZH L2 By SO Ji SR K Ofi 5 mL, Herp
RAE 3 mL T NGRR M4 (£0565 ), 2 mL T
EDTA-K2 HUEEE H, TCH AR R L4 (Z055) i

ML T2 06 T 0 2 h 5 Bl % 77 T -80CH LR
o, 7% ELISA K3,
1.2.2 4 i I

FIH ELISA J7 i HRes ksl i 3 1 IL-6 . IL-10
IL-17 F 1 & . ELISA X7 &4 A 3¢ E ADL &
Ao BPAEL AT : QW R GAFE W MIE A, %
TR AR E R ST R . Q@B I T
TSk o BCEARUESD « R T AR ifE i (IL-6 . IL-10
IL-17) H 40 5 A 1.0 mL 3 Fi A B b, i A
15 min J& , 765 IR N RRBIRS), AR UL K
5 LU A BE . OINAE : B LN 100 WL 5 B 47 19 45
S oW B S bR AR, B AU T 37T A IR R
90 min, @WFRFIFE LA, H A ShvetL (5 F3h)
et 4~5 K. OUEMREE S, N 100 pL AP R 1k
Pk TAER BN A FL, B dUs T 37°CIF44 vy
A 60 min, @M 4~5 K . OFFLIN 100 pL FELs
W TAEW , HAREBEE 30 min (T 37CHEFR T,
W) . @UEM 4~5 K . @FAFLMA 100 pL P4 H
Fe B 2K B (tetramethylbenzidine , TMB) f%) i {4, JiE
Yy, 7€ 37CHAE hEEHOEIEE 15 min. O%EFLIN 100
pL 2 1R, 3 min P8 22 ) B AR 1 (Alisei
Quality System, SEAC, & K F]) 450 nm 4k 152 BUEL
P, 0 OD . QAR HeiAm v i e B2 A OD {2 il H
B o R, AR AR A T (%) OD fA, 1155 A S bR As
RV B
1.2.3 PBMCs 42K

Bl 4 4 #9 1 mL EDTA-K2 $it % 1. 3 000
r/min ZE IR0 10 min, 575 BIE K2 K9 42 1
WS AR 1 LIRSS /NG in T 2 mL kL 4
R L AKE DAL E B O, 3 000 r/min,
25 min, 5, HWAE /NOW I A5 )2, Il 1.5 mL
EP 4 1, K F & .0 HL B = iR &0, 7 000 t/min,
10 min, 5+ I .
1.2.4 PBMCs H1IL-6 IL-10 ,IL-17 mRNA [R5

TRIzol (Invitrogen, 32 [F ) 15 # B PBMCs &
RNA, K illl RNA &6 flik B . 2 I8 5% PCR
IR £ (TaKaRa, H ) (UL 45, #c BDLUF 4143
i i) 52 7z 53 SR 22 2 WL 5 % PrimeScript Buffer,
0.5 pL PrimeScript RT Enzyme Mix, 0.5 nL Oligo
dT Prime (50 wmol/L), 0.5 wL Random 6 mers (100
wmol/L) , 1 L Total RNA,5 pwL RNase Free dH.O,
F2 W 44 - 37°C 15 min, 85C 5 '5,4C, 1 4F . LI
5 5% J5 1 cDNA E A M, LL GAPDH iy N % |, #%&
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W L)L F 2H 43 1 6 real time-PCR KWK 2 : 5 plL
SsoFast EvaGreen Supermix (2% ), 0.5 wL Forward
primer (10 wmol/L) , 0.5 uwL Reverse primer (10
wmol/L) ,4 L cDNA . SZH}¢ % % & PCR ( quanti-
tative real time polymerse chain reaction, qgPCR)#"
8 2% 94T 5 min, 90°CAEME 30 s, 60°CiE k

40 s, 72CHEf 40 5,40 PG . 38 1 Genbank £
KW IL-6 IL-10 F1IL-17 3 [H ¢4, i A Primer
Premier 5.0 AL 519, 51916 A 78
WHE AW TRABRA R . S8 B 222t
ATACFEE, K IL-6 . IL-10 ,IL-17 mRNA B335 7K
L 51T R 1,

&1 Real time-PCR 5|41 5 %1
Table 1 The primer of real time-PCR

HH S1¥F51(5" - 3")
L6 37 : 5'-GTGGCTAAGGACCAAGACCA-3'
Y. 5'-TTCCAAGAAACCATCTGGCTA-3'
10 ¢ 5'- GGACTTTAAGGGTTACCTGGGTTGCC-3'
T i%:5'-GCCTTGATGTCTGGGTCTTGGTTCTC-3'
i F%: 5-CAAGACTGAACACCGACTAAG-3'
Fiif:5'-TCTCCAAAGGAAGCCTGA-3’
CAPDH Fi#¢:5-CCTTCAACACCCCAGCCAT-3’

Fiif:5-TCTTCATTGTGCTGGGTGCCA-3’

1.3 Giilrab
K SPSS 13.0 Geit A, TR TR (X +5) 5%
TR AT R, P<0.05 WESE G 2FE L,

2 #ZR

2.1 SLE 4 il Control 41 #b J& ifiL 240 jfg X F % &
FbAs

N3 2 ff 78, 5 Control ZH A4H [t %8, SLE 2H #M R
1M 4 TL-6  IL-10 F1 IL-17 7K F B 5 7, 43 35k

#] (32.64£13.32) pg/mL, (54.82+21.44) pg/mL F
(51.92+32.33) pg/mL. 5 Control 0 #H 4%, 25 &
HASI#E X (P <0.05),
2.2 44 PBMCs "' IL-6 \IL-10 IL-17 i) mRNA %
RAKOF 1 A

1 s, 5 Control 2H A b %58, SLE 4
PBMCs "1 IL-6 . IL-10 F1 IL-17 ) mRNA 3 ik /K -
2.7+, 5 Control AR HLEE , 2 F HA G4
X (P<0.05).

%2 SLE £A# Control B4MEIM IL-6.IL-10,IL-17 K FL L3 (X +5,pg/mL)
Table 2 Expression of IL-6,IL-10,IL-17 in peripheral blood of SLE group and control group (x=+s, pg/mL)

21 5 n 1L-6 IL-10 1L-17
SLE 41 46 32.64+13.32" 54.82+21.44" 51.92+32.33"
Control 41 20 6.13+4.78 14.78+3.56 27.26+18.77

SLE 415 Control 41 Hb4 , ##P<0.01, *P<0.05

IL-6 o — Fift 22 R 20 [R5, S AL AR B 32 4
25 E R AR N T, 32 B AR T A 4
JHL P9 R LT U A R B 7R 2 4 I S R
W TL-6 Z SR RBEL T, LA A4 A il B 2
PRI BB, RE A8 12 7F 55 ST W 25 AH G B9 B 4D

T 24 | 5 200 i S v Pk 240 B 1) o3 ik S T Ak, A
WFFE R, IL-6 A58 1L 1755 B bk I 200 Jfd ol 28 L 38 5
A3 7 A A I SR A0 L, DA T £ 9 3k AR 1
(53U 5 [R) B A2 2F PR T 40 6 20 6 1) B S A ™ A
DL K o A CD8 il T 4 i iy iG v = 5
SLE J£ i "', Eilertsen %% "' fll Umare 4§ " "W 5% &
P SLE #3410 i TL-6 B9 7K T X Ba 4, 22
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49 IL-6 a3 I1L-10 6 & IL-17 .
sk —
* Xt
o 5 -1 i P e i
X # e 4
_"H% e 'H_E .?.:.? {iﬁé
=2 Pl =4 e =
= e = P s
é‘ 14 . <ZC 2 ._.'._q.._ o <Zt 2
e & e 4
E e, E e E
- e
0 0- x 0 -
Control £ SLE 4 Control 4 SLE 4 Control 21 SLE 4
A B C

A:IL-6 1) mRNA HIXF ik &5 B:IL-10 ) mRNA M ik k5 C:IL-17 ) mRNA M ik &
B 1 SLE %A Control 2 PBMCs 1 IL-6, IL-10, IL-17H#) mRNA Rix1FR
Figure 1 Expression of IL-6,1L-10,IL-17 mRNA in PBMCs of SLE group and Control group

SEAGIMFE L, RS L SLE B
2 55 6 BE 2 A1 A I TL-6 9% B 43531 A (9.636+3.852)
pg/mL F1(4.433+1.143 ) pg/mL, SLE 2 4} Ifil IL-6
RE WY b v TR IR, ARHRAE IR B SLE 41 Ifi
i P IL-6 7K - (6.42+2.08) pg/mL W & 75 T % B 21
(2.87+1.33)pg/mL. 5AHF " NABFFE 25 R —
0, ASES % B, SLE fBLZH 9 /1 JE] 1L TL-6 ¥R N
(32.64%13.32) pg/mL, & T X} B4 (6.13+4.78) pg/
mL, 25 HA G E o Kl RNA K, 7]
FEL B, SLE 8 JL41 IL-6 [ RNA /K75 T B 41
RNA 7K, 2R BA S04 Lo

Th17 20 il & —FEHr LAY CD4' T 4 g, IL-17
Sk L AR G R R T T RE Y B BN [ RS
SRAE R o IL-17 B T BA HIEE e RIH 11
H LB W5 SRR AR AR . 1 B2 A L PN R 40 R
2F 4k 20 Jf0 55 22 Fh 40 B AR R TR R E A T, 4 IL-6
IL-8 . 1 [ 411 10 15 5 9 (keratinocyte , KC ) ¥ 4 ity
£ V% ) 3 R F (granulocyte colony stimulating fac-
tor, G-CSF) \ J§ Z ## (lipopolysaccharide , LPS )15 5
i #a 1k X+ (chemokines , CXC) 2= M 51 & J&)
Tk 4 B () JE LI o LATE S S5 e B TL-17
1 Th17 40 A 7E SLE B9 & i i %5 8 Z4E H
Mok 45"/ fl Gigante 55 " WF 5¢ & B FE SLE 4 4k
St IL-17 B RIA KB T hsy i 48R 1 IL-17
A[iEZ 5 SLE M & m it e o 3 KBF PR L3
SLE i 8l 11 J 2 40 ) it IL-17 & B o0 (87.59+
23.54) pg/mL, [t SLE 1 2l ] i 2 FE 5 A ShJE
I TL-17 ¥ BB 8 Tk o T 3 A8 RO kB
SLE ¥ 2 1] | AE 1% 20 0] i 3 Aous R 28 Ah 8] i IL-17
WS 23 3R (32.16+20.23) g/mL | (57.45+17.93 ) pg/

mL F1(41.32+13.25) pg/mL, SLE 8 F & IL-17 7k
AT B2 A W e, B R I B B A
Koo ARSLE KB, S5XF AL L, SLE HULAMNA
1M, TL-17 25 P4 3 J& F PBMCs IL-17 mRNA 7K -1
I, X HE KRS ARSI —3.

Th1/Th2 Fb 5] 2% 5 nf 5 80— 2 5 5 3 95 9 1Y)
PR RGMELLBORAE 2 — B LA Th2 240 i B2
A6 19 Th1/Th2 B A5 2% 45 7 A 1) 6 5 1 95 0
H FTA BF5E £ 8, Th2 U400 IR 04 3 )3 7= A ml
AE 2318 L SLE /B # R e ThRe Lk, Z vilE B
R I b DL K A R e B AR R SR pUAR, AT
1% SLE B 2 A28 E i FE v, IL-10)8
Th2 %I K 7 i) —Fh , 7£ SLE p #3540 5 , HiAE SLE
VR B R SE B A 4k, 97 A B Bt
15 5 B 40 1) S A0 L 43k, DT S 5 45 4l 1)
IgG1 Fll 1gG3 WP B ¥y e, By R A 0 58 2 B0
SLE Ht % &1 J& 1l 7 IL-10 ¥ 4 (50.38+5.59) pg/
mL , Hovk B 55 T B 20 (26.67+6.32) pg/mL, 22 5 H
Bt EE o KRG W55 & Bl SLE B35 408
MM TL-10 & M (146.66+18.69 ) pg/mL , 2% fift 1]
# M (118.05+16.95) pg/mL, 15 T{a HE A1) (85.45+
14.95)pg/mL, 2257 HA Guit2¢ 72 X ; HAE SLE 3
rh R B S Bl 21 A0 A TS TL- 10 VR EE R (135.27+
19.24) pg/mL, 1 {5 3120 (148.47+14.99 ) pg/mL ,
BE G s 2H (162.06+13.67) pg/mL, 5 R G5 P40 B0
5 955 16 3138 21 (systemic lupus erythematosus disease
activity index , SLEDATD) 153 5 1EAH ¢, #87% IL-10
Z: 5 SLE WA FE . ST AR R 80 A
SR BE 5 6 FRALAH L, SLE g LA & i TL-17
B MR JEE FI PBMCs IL-17 mRNA /K ), 22 5%



BRI SEIT 4G 20174611 5594 #5641 T Mol Diagn Ther, November 2017, Vol. 9 No. 6 - 375 -
HASIE X 2% 2013,

ZE LTk AR gE 45 5 R SLE /& JLAM A i
W IL-6 \IL-10 . IL-17 & H f2 PBMCs H IL-6 \IL-10 |
IL-17 ) mRNA KK 7KF 400 v TIE# L2, 45
K5 UAER SLE B # M F s 45 AR, $2R
IL-6 . IL-10IL-17 iX 3 Fh 4Pk Rl 1 %38 5 Al fig
TR # SLE LI & W . ik, IL-6 . IL-10.IL-17
X3 A g M R - Y 2 Gk = BT AT DLk )
SLE fLJE A & 0% 19 R A48 b , 1H L& 0 1 BAR
YE AL 5 BAE SLE E 2/ —32, 5 SLE 1530
T B 2 A5 ELAT A DG 4 [ R R 2 AT i — 2D IR
AWFFE . T X S i N 7 10 S A B IR T
fift SLE JILB A& , DA R R B0 R JR A R 11 Y697 o
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BERHBIX i/ VR A3 4 ) et v B v
Bt HAEE A HRYHR RER BB F4EHK

[ ZE] BM @ 2P X 2 A S 4 M Bt i (human leukocyte antigen , HLA ) 5 A 43 7
Je N2 i 7N B2 BE B (human platelet alloantigen , HPA ) HPA-1~6, 9, 15 3 [AI 1 44 TG A2 ML R 1L /N B 44 3
FE , SR s AR I /0N B s 33 JC 5% (platelet transfusion refractory , PTR) i # #2 fit HLA & HPA #H & A% 1. /)
W ik RHBAEEEE N -7 55 M 2 FR 45 4T (polymerase chain reaction-sequence specific
olignuliotide probe, PCR-SSO) & I il /]y H {3t 2 1 HLA 3k [ 43 B K 3 A B 6% [ - 13 9 e S 51
(polymerase chain reaction-sequence specific primer, PCR-SSP) ¥ ill HPA-1~6.9 .15 B:H A X225
[ HPA-3 15 BEHLAIEE 20 ARASHEATINR o X 3 Bl H #EAT HLA-L 0 B, 2R A i 101 4476
B/ IR IE AR E HLA & HPA-1~6.9 15 JE[F %1 ; HPA-3 15 Il J¥:45 5 5 PCR-SSP — (. HLA-A {3 #5145
(7 HE DR ALK 114~ s HLA-B (5 20 20 B D8 20 4~ 3 81 BB 94 1 1 )AL 1A HLA I /AR 22 Fp 4%
F 58— OiAh 2 BB AR B =S WA R /MR RS . g5 T S5 T HLA-T 2840 & HPA 5&
PRG0S 25 9 REE AT B 45 PTR FEE 4R L HLA R HPA A4 B9 BRI/ MR
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Establishment and clinical application of platelet donor registry in Zhaoqing

area
LIAO Yangxun *, CHEN Zhizhong, YU Wenchao, CHEN Shangliang, LIANG Jiezhen, CHEN Chaohong,
LI Jiemin

(Zhaoqing Blood Center, Zhaoqing, Guangdong, China, 526040)

[ABSTRACT] Objective To establish a human leukocyte antigen (HLA) and human platelet alloantigen
(HPA)-1~6, 9, 15 genetic and volunteer apheresis platelet donor registry in Zhaoqing; to provide matched HLA
and HPA platelets for patients with platelet transfusion refractoriness (PTR). Methods The polymerase chain
reaction - sequence specific primer (PCR-SSP) method was established for HPA - 1~6, 9, 15 genotyping. HLA
genotyping was performed by polymerase chain reaction-sequence specific olignuliotide probe (PCR-SSO). The
HPA - 3, 15 genotype of a random 20 specimens were analyzed by sequence - based typing (SBT) method.
Results The PCR-SSP method for HPA-1~6, 9, 15 genotyping was established and the HLA typing of 101
donors were identified. HPA -3, 15 sequencing results are consistent with the PCR-SSP. HLA - A locus were
detected 11 alleles, while 20 allele genes were detected at HLA - B locus. Conclusion A platelet donor
database based on HLA-I class antigen and HPA genotyping was established. It is helpful to provide HLA and
HPA compatible apheresis platelets for PTR patients.

[KEY WORDS] HLA genotyping; HPA genotyping; Platelet transfusion refractory; Platelet donor

registry; Sequencing
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H R R 3697 1 M s 20 25 i i il
IINAR A AR 1 i EL s 5 A T R 7 A (] b
i, P BN/ MR ETCR . 2 20%~50% 1 1L
o ST L 80% FY-FH- A= BRERTHIAE 2% 1 A8 A H Y A 1t/
MR J H A TR o 5 i I A i 1 TS 2K (platelet
transfusion refractory, PTR) B (K Ak Z2 , Hip 20%~
30%ARFEH R, BT il/MeREA FE A
25 M 48 i $t 7 (human leukocyte antigen, HLA ) &
A Z& 1L /) B Pt JRL (human platelet alloantigen ,
HPA ) , 33 SE R S5 P 470 5t R e o i 02 1t /N A 7 A
AN B PR, 7T fE 3 B0 PTR . # 37 A1 HPA
S HLA B K HE 5 BTRHE , BE 6% D i3 27 2 AL AH T
A M/, B8 PTR 1 R A . B 5 F A 0%
& &, HPA bz HLA JEDH & B, A 0F 58 2R 43
A= ¥y 77 PCR £ X il /B i35 HPA K HLA i
A3 5L PR 43 B Sy J8 3 B AH A TBC 5 19 il /B, B A
IEWT .

1 #REFE

1.1 WFEXR

A Bifi AL 355 456 4 DR b DXL AL R HtiL /N Al it
PR 101 44, o B 87 N, L 14
N AR 19~55 % (CEI44ERS 34.0 %), FH T T
HLA S HPA J PR & Y i BILR i /DA b 2 o 1k
BT 341 o s AR A CRE TAER T35 — A RE
Bt ) AT I AT
1.2 FEEGI5

Magcore DNA [ 3l & {X (RBC Bioscience
Crop, H'[E &7 ) , HPA % [H 43 1 57 & (Innotrain,
T, b5 SOHX045) , HLA 3 R 43 A1 57 & (b
5 2% AR HRAT FR A F] ) 5 Taq B (Promaga , 52
), 155 3 2.0 AL (Eppendorf, {5 ) , PCR ¥ 34 1%
(ABI, £ ) , H KX (Bio-rad, 32 [H ) , & 14 &
g8 (hegH B9 B 2= a8 A R A A, 85

LG2020D) .
1.3 DNA %

i 1 Magcore DNA H 2l $1 B A 38 5 Sz ) 7
DNA W, EARERAE L B U] 5 3E1 7. DNA W
JEE I 5 30 LR 20~60 ng/pL, A8 BE5E A/ Asso HL
H}1.6~2.0, DNAfEfFT-20CEH
1.4 RAWEE Y -F 508 5 1514 (polymerase
chain reaction-sequence specific primer, PCR-SSP)
P4

PCR-SSP 43 , EARHAE AL R & U]
17, 5 Ay H & . Bt Ready PCR Buffer T AE# 60
pL . Taq fiff 1.6 nL .DNA #54% 1 000 ng, H4x K,
SN R BRSO 200 pL. IR ARG R I
BRI BE.C , SRR & T8I, 43901l 18] PCR BN AR i
AGILAS A FRIR G 10 Lo a5 R
o AR 1 B U PR S0 PCR AN, 9 3 2 )7
94°C 2 min;94C 20 's,70C 60 s,5 MEH ;94°C 20 s,
65C 605s,72C 455,10 MEH;94C 20 5,61C 50 s,
72C 45 5,20 PMEH ; 72°C 5 min, 4 CIHAT
1.5 Lk

HL UK B 3G 72 ) 5 WL T 2% SR IR B EE I
100 V HLIK 25 min, 75 5E R R WL, FE 174
FHIWIFARE AL, AT 45 2R
1.6 I/ HLA A6

EARERAE L Bt S R EAEY R AR AR A
ARG Bl AR SN - T 9 R S AT R AR AT
(polymerase chain reaction-sequence specific olignu-
liotide probe, PCR-SSO )il & 16 W] 15 1 7454 .
1.7 385 4T HLA K

fifi I b 5 B 28 HL S 7] PCR-SSO i 7 & ik 47
HLA 43-%1
1.8 A 20 M FRAHEATINF

X 2% A B R 19 HPA-3 (15 BEBLIHAE 20 S FRAR
AT, 51 W 1,

%1 HPA-3.15HJ PCR-SBT 5| #i& it
Table 1 Design of PCR-SBT primers for HPA -3 and 15

HPA 5149 PCR 5| #)751 (5" —3") W55 —3")
1E 1] GCCCTCCGACCTGCTCTACAT CTCCTCCATGTTCACTTGA
HrAs S i) GGGCTTGCTCACATAGTCC CCTGCTCTACATCCTGGATATAC
1E 1] CCTATTCTTTGAAAAGTTGGG CCTATTCTTTGAAAAGTTGGG
oA J i) GGCCTTTGGAGATGGTTAGT GAGGAGCTGACGCTGTATTAG
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1.9 Sl

HPA & [ 451 % = PH 4 2 R 50 356 R 5, HPA
R DR R R = TR RO S R, A B 1
SPSS 180%#&@%# Fie Gt 1 25 FH b 2
W], 34T 57 A 36y B AH OG5 1 o HLA JE PR 43 i
pypop ﬁﬁéﬁﬁ o BT EARLL P<0.05 HESH
Gt

2 Z#HR
2.1 If/MRAEH PE HPA-1~6 .9 .15 3L H 2 A4
TR

A HL X BE HPA-2.3.5.6., 15 FE [ 43 AU g5

Y454 Hardy-Weinberg j5t 1% F-fif % 8 ; HPA-3 . 15
RGP PR R 5T, HPA-2 5.6 1 aa 3 [K Y
A FE L HPA-1 9 KA b B g5 ] ULk 2, Hir
1 4 i HPA-1~6.9 | 15 25 o7 55 [H 43 A0 25 J 1,
SIS
2.2 HPA-3.15 £ R w55
K AT A B0 518 %5 20 4y BE AL bR A 1

HPA-3 .15 JEH 54374 . 5 PCR-SSP 45 3 58 4>
—%r ., HPA-3 5 HPA-15 (3£ X & 25 ML 5 | 43
HILE 2 K 3,
2.3 Ifil/IMRAEE B HLA 250 JE R 43 76 K e iF

HLA-A v 5 A 1 A5 ZE P 11 4, L3k 3,

®2 FERMXHPA-1~6.9.15 ERBEMERNE S5
Table 2 Genotype and gene frequency distribution of HPA-1~6, 9, 15 in Zhaoqing

HPA JE [ #Y aa aa (%) ab ab( % ) bb bb( %) Ve P
HPA-1 101 100.00 0 0. 00 0 0.00 N /
HPA-2 91 90.10 10 9.90 0 0. 00 0.274 0.601
HPA-3 24 56.44 57 23.76 20 19.80 1.720 0.190
HPA-4 101 100. 00 0 0. 00 0 0. 00 N /
HPA-5 94 93.07 7 6.93 0 0. 00 0.130 0.718
$ HPA-6 96 95.05 5 4.95 0 0. 00 0.065 0.799
HPA-9 101 100. 00 0 0. 00 0 0. 00 N /
HPA-15 29 28.71 50 49.50 22 21.78 0.003 0.959
N WK

-—-_--.eae =
2000 bp
1000 bp
750 bp
500 bp
250 bp

S —
100 bp 15

ek L

2000 bp
1000 bp
750 bp
500 bp
250 bp
100 bp

M : Marker; 1: HPA-1a;2: HPA-1b;3: HPA-2a;4: HPA-2b; 5: HPA-
3a;6:HPA-3b;7: HPA-4a: 8: HPA-4b;9: HPA-5a; 10: HPA-5b: 11:
HPA-6a; 12: HPA-6b: 13: HPA-9a; 14: HPA-9b; 15: HPA-15a; 16
HPA-15b; £5 7 : HPA-1a(+)b(~) ,HPA-2a(+)b(~) ,HPA-3a(+)
b(+),HPA-4a(+)b(-) ,HPA-5a (+) b(-),HPA-6a(+) b(—) ,HPA
9a(+) b(-), HPA-15a(+)b(-)

B 1 16I#R4H HPA-1~6.9 .15 S EE 9 B4 R B ik E

Figure 1  One case of HPA-1~6, 9, 15 allelic pattern

electrophoresis results

A:HPA-3aa; B:HPA-3ab; C:HPA-3bb
2 HPA-3 £ E %2 E
Figure 2 HPA-3 genotyping sequence map

HoAp B R E T 5% S Fe R S . A11,A02, A24
A33; HLA-B i 35 304G &7 36 A 20 4, WLEE 3.
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A:HPA-15aa; B:HPA-15ab; C:HPA-15bb
B3 HPA-15EE BN FE
Figure 3 HPA-15 genotyping sequence map

*3  FEXRMXMm/MRER A B HLA-A (B S £ F %
(%)
Table 3 Allele frequencies of HLA-A and B alleles in
platelet donors in Zhaoqing (%)

S o MR SEAEEN a R

HLA-A HLA-B

11 73 36.14 13 36 17.822
2 64 31.68 46 30 14.851
24 24 1188 75 21 10.396
33 19 9.406 60 18 8.911
26 5 2475 38 16 7.921
30 5 2475 58 16 7.921
31 3 1485 51 13 6.436
29 2 0.099 55 7 3.465

3 1 0.049 5 56 6 2.97
63 1 0.049 5 54 5 2475
74 1 0.049 5 61 5 2475
62 5 2475

35 4 1.98

48 4 1.98

39 2 0.99

44 2 0.99

7 1 0.495

27 1 0.495

67 1 0.495

76 1 0.495

Horp iR 5 T 5% ) S5 7 5 K /2 . B13 . B46 . B75 .
B60.B38.B58 #l1 B51,

2.4 I /NBRAIE S BE HLA-A B {5 A5 79 JA& {7 B A 780
AT FERAE

HLA-A B {37 /5 WA A5 AU ZE I L ER 4.,
2.5 HEM HLA 5K /Y

3 5 1) HLA JE R - 25 1R, L3 5,

R4 BERBXEKIMEREST 0.5%8) HLA-A B B &5
(%)
Table 4 Haplotype frequencies of HLA-A and B alleles in
platelet donors in Zhaoqing (% )

FLE R LES LR UES
A2-B46 13.801 A24-B13 1.707
All1-B13 12.49 Al1-B56 1.685
A33-B58 6.901 All-Bo6l 1.485
Al1-B75 6.707 A24-B51 1.485
A2-B38 5.654 A2-B51 1.214
Al1-B60 4.703 A2-B13 1.128
A24-B60 3.218 A2-B58 1.020
Al1-B55 2.867 A33-B51 1.020
A2-B51 2.382 A31-B51 1.707
Al1-B38 2.267 A26-B60 0.099
A2-B75 2.204 All-B54 0.099
A24-B62 1.980 A2-B56 0.085
A2-B48 1.980 Al1-B46 0.082
A30-B13 1.916 A30-B51 0.061

x5 3fBlEENHLAMERE
Table 5 Genotyping of HLA in 3 patients

B HLA-A HLA-B

NO.1 A2 A33 B13 B58

NO.2 A2 A2 B33 B51

NO.3 All A33 B13 B58
3 itig

518 PTR M AR 2, Horh 20%~30% 2 #.9%
™ A/ R B A 2 Z2my i B4, 5
iy ImAH S HYT R R A 2 K2R, Hp 2z —J& A
ZE AT (HLA) , i/ 2 10 45 HLA-1 289
Ji, e HLA- 2B R ARAFSE i HAEE X I/
Mz i) HLA-1 2591 B HLA-A 5 HLA-B %5 5
HHEAT 5380, T ASHIE 58 2K I PCR-SSO 1Y 7%,
FAXT T PCR-SSP ki, B 7 e i e 5 = A
S B — R AT AR AT K R AR, PCR-
SSP W/ B 15 21 AH B 1 225K, R it ] H PCR-SSO
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AT DL b S 4 I Al A HLA R} 37 ke
Ko AWFFEH  HLA-A 7 35 34 11 AR 2547
LA, H AR 5 T 5% 0 458 7 R R - A11,A02,
A24  A33; HLA-B i 15 3L 4G H 20 A AS [6] 55 37 3
L RO R T 5% 1 4 6 HE RE - B13 . B46
B75.B60.B38.B58 #1 B51, HLA-A #i %K T 30%
ML LA A2 K A1, HLA-B K T4 10%(7)
£ B13.B46 J B75, WL 45 5 SCHR i 18 w7 A B
() HLA FE R 43 RSO ]

AT /MR HEE HLA BERHE , X4 F HLA $iT
PRSI ) PTR, 5t 0T DL I /N 3 Hh B 25 ) 3% 31
FHEC A Y /MR BER o B TR 43 B v & BA R K
T 10% 4 A2-B46 F1 A11-B13, £ WA %% HLA
AR E A, ARFFEXT 3 6 4 1) HLA &
A e, 1 BB HTE HLA I /N3 v 4 31 52
St 54 2 BRI E] = A7 WA I MR
HEIE . WA R TR, R B T HLA 4
AU 5ETT LM IR B A A A A3, i ELAH
A 8 A R RO A

B ARG PTR /) 328 HLA $iik, (H 5 —K
Rl /MR PTE HPA 512 A9 PTR A7 A 24 L 4] .
P SCAk IS , [ HPA A& 380 PTR KF 10% ",
DAL L[] s s 57 i /A 1R HPA W22, 0l
B, HPA S 43R Jr vk £ 245 . PCR-SSO | FR il 74
Wi K B 22 25 1% 43 B (restriction fragment length
polymorphism , RFLP) ,PCR-SSP %, PCR-SSO J&
PR BB, HIWHR R g AN K i T A
S A . RFLP J77:%% PCR-SSO J7 32 1 ., {H i
T BRI 1 P U0 S BT AR R
ZHi, PCR-SSP ¥ 4 )5 BERC HL UK , ELEE AR 45 51,
FU R 2 R e 1 B ng ELDHE 22 0F o AT 9 g
PCR-SSP J7 i XiF il /N 32 PR 2R A7 43 50, 4G 1 4
PRHBIX 101 24 BEAILE 22 1 /N ik 12  HPA-1~6
9.15 F: K434, Hob HPA-2.3.5.6., 15 FE K 437
3 A 45 £ Hardy-Weinberg 8t {4 - e . RN
HPA-3 .15 8 E 2751, HPA-2 .5 .6 A4 3 (R
Phaa 3. HPA-1.9 £KH b I, 58 a/a glihy
T o ML/ NPT R HPA A4 9 I /N i o, R
25 B It /N B 3 TE R 22 B0 B T HPA-1a FE A 5
A o Y M XN BE 2 99% H A7 HPA - 1a
PR o) ARG X AR — 3, AREFRINA T 2758
PEAR T A HPA-O JE [ 4081, B AR KA b 2[R, 1
h ala Sl (H /R 48 BB X HPA-9b J K] 1)

AR TG, SR X )P X — g e
HPA-3 15 5 22 A8 R ak FE A, FRATT i Az il 235
FH HPA-3 .15 JE I 28 P I AL & R 8,
i - HAG A S e S R AE X
HPA-3 .15 #4173 H Bl )5, 25 2 5 PCR-SSP —
., HPA X PCR-SBT 7 W H R HLA & o ¥R,
P2 K P 3 SR il LA 2 05 1 Ok 4 B - 2B —, A
P {5, 3% [X 4, HPA-3a 5 HPA-3b i £ 25 v B 14
I3 R L8 5 A5 LI HPA-15a 55 HPA-15b
LA BV A S s g 5
g 1y 22 /0 Sk o %, B RSC0GE F 0 2 % A 3 P AR 4y
52 HPA-3ab 52 HPA-15ab, PCR-SBT 4 8 % &
FLA RS 00 R AU BT RE B kB A AE T
() A5 6 i PR 4 AR A5, T L AT R gk b PCR-SSP ()
AN Z AL S —Fp B Tz A T A
HA,

5% 3Lk
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b B P YR 98 1 3% microRNA-30a-5p & 1t 557
Je s W 6 &

wAE FEL FR KRG

3
o
2
3‘;

[ =] BH s L Ao S S5 122 TF microRNA-30a-5p 5 00 8w 4090 - W & 8
WHAEON SR A2 Wi B, F73E IR LD 6 b R P R LR AR R B SO AR b e 1 B
B9 52 0], g b H M0 B 59 ], AR 48 [ B 401 77 B (International Federation of Gynecology and
Obstetrics, FIGO) 4171k - 1 491 24 61, 10397 27 {51, W03 32 1), IV 391 28 11 ; [0 90 e £ VA 46 5 20 1), 5
FH S 95 1 8 PCR K I 3% 1 microRNA-30a-5p I3k , 43HT microRNA-30a-5p #6355 b 1 P B U
SRR OCR .,  BER GIEE N BRI, b O S 1K P microRNA-30a-5p B i T
K, 225 A G778 L (P<0.05) , R 2 b B PR B SR F8 3 I3 ' microRNA-30a-5p 215 i U] A% T2
(P<0.05); %%WW’\%I'@FE‘Jﬂm , microRNA-30a-5p A ki F K, 5 1 10145 145 R 22 57 048
P12 L (P>0.05) , IR HEF A G453 L (P<0.05), £  microRNA-30a-5p %355 [ 7
PE O S48 A A R LA Mg 1 v B A DG, R e g R TR T AR A TR

[ER] bRl ; microRNA; 3K ; SC2¢ % & PCR

Relationship between plasma microRNA-30a-Sp content and grading and

staging in epithelial ovarian cancer
XU Wenli, LIN Yanhua, LUO Yi, LI Kang, ZHANG Hongde*
(Central Laboratory of Longgang Center Hospital , Shenzhen, Guangdong, China, 518116)

[ABSTRACT] Objective To investigate the relationship between plasma microRNA-30a-5p level and
grading and staging of ovarian cancer, and to explore the diagnostic significance for epithelial ovarian cancer.
Methods A total of 111 cases of patients with epithelial ovarian cancer were recruited, 52 cases of patients
with pathological grading for low - grade epithelial ovarian cancer, 59 case for advanced epithelial ovarian
cancer. The patients were divided into 4 groups:stage I (24 cases), Il (27cases), Il (32 cases) and IV (28 cases),
according to the International Federation of Gynecology and Obstetrics (FIGO). 20 healthy female subjects
were served as controls. The expression of microRNA-30a-5p in plasma was detected by quantitative real-time
PCR, and the relationship between the expression of microRNA - 30a-5p and the grading and staging of
epithelial ovarian cancer was analyzed. Results Compared with the normal control group, microRNA-30a-
5p in the plasma of patients with epithelial ovarian cancer was significantly decreased (P<0.05). The expression
of microRNA-30a-5p in patients with advanced epithelial ovarian cancer was significantly lower than that in
low - grade ovarian cancer (P<0.05). With the malignant degree of tumor staging increased, the relative
expression of microRNA-30a-5p decreased among the other groups (P<0.05), except stage I and Il (P>0.05).
Conclusion  The expression of microRNA-30a-5p is related to the occurrence, development and malignant
degree of epithelial ovarian cancer, which may served as a novel diagnostic marker, and be used as a
therapeutic target for the treatment of epithelial ovarian cancer.

[KEY WORDS] Epithelial ovarian cancer; MicroRNA; Plasma; Quantitative real-time PCR

4’?%%@;}?&»]%2% POERYSERE, SR, RY S518116
BIRAEE TR /E , E-mail : labzhd@126.com
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b R 1 B S e A At R B R AR L AR
o LA BP U R AR A RA T Tt
o DN FIHIZWT 5 A AE AT IA 90% , (HJE K
B4 BE B2 I 2 M e KA R T
30%'" o i PR b H HTILTE AR 25 40 CA125 4 g X 95
R EIIZ T, (EJR R U 40% . IR 4
I —FP AU R R AR AR AR L
MicroRNA (miRNA ) J& — 28 K 18 ~ 24 ML IR Y
JE G i /43 F LB RNA, miRNA 3 5 58 42 o
3 L BT 58 7+ 37-AE B3 IX (3’ -untranslated
region, 3'-UTR) 25 &, B i ol 410 ) mRNA (1) §H55
AT 4000 ) B L ) 3R 58 . F 5T 3R W] miRNA 2 5
AR CRE U0 IG FE A0 M 531k A iR I A JE T
FHEZEDFD . miRNA 7EMREIE B 35 2258 1
TP An i AR e T AR IR RS S I ) Rk &
FEOCHEAE T, an 5] A& g A6 L I A g L Ak
%o WFY BN miRNA 78 8 () &k A % i & rh
SEANTRIRR BE B IR Py T B0 S AN [ A9 £
o WFSEIESE miRNA ASUTE g 21 8N Fa e 3R
i, T H R G AFE T I 2 4 airp ™, DA
2 W& 21 miRNA A AR —Fh JC Q1 1 i 988 12 W p
Ao Shapira 55" W 5% K RO S 90 A I 3R R 4
Il microRNA-30a-5p YA I i T F% . (H2H
A5 AU g PR T O 5398 S8 5 5 1E (B 5 ()
M) 2RI8 25 5 BEFE AN A 43 9% L 4 00 b 1 1 B9 5 98
microRNA-30a-5p £ ik 22 R RIEAZ . A5
3 3 AL Bz 1 B 9 I 2% Y microRNA-30a-5p
7K, 43 B H 5 B P B9 839 43 2 43 9T O
F N PR B A TG M2 h b K P P S g 4 AR 5
Bk

1 HESHR

1.1 —BHE

W gE 2014 4F 6 H 3 2016 4F 11 7 £ & BefEBE
g AR A 1IE S A b R M P S R 111 1, AR i
38~71 % ,F1(52.5+3.5) % . i BEARRTHIA
FEZ AT T AR PEIRIT o IR RO IR b
Bz PR B0 S 52 491, e 9 b B R OP S 59 1] 5 AR
By 45 7= B % 2 (International Federation of Gyne-
cology and Obstetrics, FIGO) 73 #A bR E" . 1 # 24
5, 101 27 451, T HA 32 91, IV 19 28 %] . 53 B[R] A
g B 22 PE ARG 2 20 4 S X B, 4E 0% 36 ~ 69 %,
V-2 (50.5+4.5) &, W N HEAE I8 22 7 I8 12

1.2 WA S

Roche /& RNA #& BUR50 & T BTSSR B
FARE R, S Sl 7 & B 58 i o o o &
PCR X & FEAY TR (KE)ARAA .
microRNA-30a-5p 5 N2 U6 & FiiFs 4 Mt
MAEYA RN R 5. B : 52 [E ABI7500
SRS B PCR A, 78 [% Sigina 3K30 /&1 ¥4 Uk
B0 ML, 28 FE A4 Multiskan go BAR M4, H A
— V¥ MDF-382E # K iR vk 48
1.3 ik
1.21 IRACRSE

B kR 1ML 3 mL, EDTA HT#E, 4 000 r/min 2.0
15 min, B2 i A T4 Eppendorf 45 71, 7£ 10C
13 000 r/min &0 5 min, 2% Bk 40 fORE 7, 4b BRAT 1)
1M 2% T=80CUKAE F R-AF , Lh#5 RNA 2 5L, i 0 3R
7E 2 h NSE
1.2.2 3K 5 RNA $#H

AT M2 AR A 52 3, e B TG RNA $ B
I8 IH 5 $2 BRI 2% AL RNA . Multiskan go 45 43
BT AR T RNA 46 B ) e B, ODago 55 ODuw LU AE 7E
1.8 ~ 2.0 1§ R 2K,

1.2.3 Wik

Jii Fl TaKaRa J 5 5 0 551 & rp (4 5 5 M I
G UL 538 205 B cDNA, S SR &
20 pL, S5 5 45 : 37°C 15 min, 85C 5 s, 4CHETT
RS )

1.2.4  real-time PCR JZ W/

SERT 7 E fit PCR RN AR Z R 20 pL, B4
$& : SYBR Premix Ex Tap 10 pL, PCR Forward
Primer 0.8 pL, PCR Reverse Primer 0.8 pL, ROX
Reference Dye 0.4 pL,RT WK 2 pL,dH,0 6 pL,
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Figure 3 Expression of microRNA-30a-5p in different

staging of ovarian cancer patients
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FLIZ TR % e PCR BIARTE R FE R HPV 43 Ry
W

XAE HEX TIE G KRXE Imm KREE

[ ZE] BR Wil EEE L 656 PCR H ARG H A FL kL R 7% & (human
papillomavirus, HPV ) B UL /- BRI A A R A . 3% %) 2014 4F 3 F % 2014 4F 10 [ 794 1] (8 2 5 35
KBRS, SR H B 3 DLl 2 (598 0% PCR # AR 5 14 5558 9% PCR # R [R5 38547 HPV 43 BRI, %) 43
B o X TG0 3 7] 55 %8 L 3700 RS 0 25 SRS — R IR AR, SR IBUI P 3k B % o 45 o 61 26 W il e v
7% ¢ HPV BrifE h 617 18 b HPV 8 51 S AR 2 FRE S Pk 2 M o [R] s 3 B 422 DRl 2 (696 ' PCR 4
AR AE AB7500FAST ., Bio-Rad CFX96 . Roche480 , AGS9600 % 22 Fl ¢ S 4 B4 4% b (1 9 184 %80 5 9F gk 47 L
o ER 794 BIREA R R IR A H i G R HPV FHME R 600 1), FAPEREAS 194 1), X HOIRFI K
HHPV FHM: B 595 6], B HEREAS 199 4, T4l 22 (6758 5% PCR 2 ARA M HPV 1Y 18 A~ 24 51 1) Fe A4S
THETE 100~1 000 copies/mL Z [A] ; 7E AB7500FAST . Bio-Rad CFX96 . Roche480 . AGS9600 2543 & i) X 43
M, Bio-Rad CFX96 46 il 2% 5 R B 1 . Roched80 S N i 18] 45 <, A9 JIE AR X 30 8 o [ 2 22 78 S8
AGS9600 #5165l 5 AB7500 #¢°F- /& . 4518 F I PCR B R T A IR R I, BEA B #0471
R PCR ™3, A I s [, S5z ooy it e A, AR S vk i, S R M R0 AR Bl o 1 (8 s B2, T e e 3 I i IR
HPV £ I i) 38 e B 2 L.

[E@IA] AFLIRIEwm T ZEE 8 Pl 2 (980 PCR; B0 I B2 948 (CIN)

Application of direct and rapid multi-color fluorescence PCR in high risk HPV
typing

LIU Shuyuan, XIAO Xiangwen, DING Wei, ZENG Ye, ZHANG Tianhai, WANG Panpan, CHEN Huayun*
(Guangzhou HEAS BioTech Co., Ltd, Guangzhou, Guangdong, China, 510700)

[ABSTRACT] Objective To explore the application of direct and rapid multi-color fluorescence PCR
in the detection of high risk human papillomavirus (HPV) infection. Methods From March 2014 to October
2014, cervical mucus samples from 794 patients were detected by direct and rapid multi-color fluorescence
PCR and traditional fluorescence PCR for HPV typing comparison. If the results are not consistent when
compared with detection reagents (multi-color flourescence PCR) and control reagents (traditional fluorescence
PCR), the sequencing method was used for verification. The minimum detectable range and specific analysis of
18 types of HPV from National Institute for Biological products were confirmed. In addition, the amplification
efficiency of direct rapid multi - color fluorescence PCR were tested and compared in the instruments of
AB7500FAST . Bio-Rad CFX96 . Roche430. AGS9600. Results 600 positive samples and 194 negative
samples were determined by the multi-color fluorescence PCR (detection reagents) in the sum of 794 samples.
595 positive samples and 199 negative samples were determined by the traditional fluorescence PCR
(control reagents). The minimum detection of 18 types of HPV with direct and fast multi-color PCR were

located between 100~1 000 copies/mL. Compared with the test results of fluorescence amplification from

A AL ) N A S R HAA RS, 7 &K, )M 510700
*BIRAEF R AE =, E-mail : chy@heasbio.com
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AB7500FAST, Roche480 and AGS9600, Bio-Rad CFX96 is the best. The reaction time of Roche480 is the
longest and the background is relatively high. AGS9600 and AB7500 are in the middle levels. Conclusion

Direct and rapid multi-color fluorescence PCR technology does not require nucleic acid extraction. The

detection time is short, rapid reaction, high specificity, good repeatability, and reagent itself with color tracing.

It is of great importance to popularize the clinical HPV detection in China.

[KEY WORDS] Human papillomavirus; HPV genotyping; Direct and rapid multi-color fluorescence

PCR; Cervical intraepithelial neoplasias

B SRR MR T IIRE L B R e e

N F 3% I8 % B (human papillomavirus, HPV ) i 4§
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FHEL, YL HPV 16 A& YL HPV1S J5 , M B SR 40
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HPV 55 509 S8 9 1 B2 INJE AR 22 (cervical in-
traepithelial neoplasia, CIN2/3) [ /& A= % VI AH 55,
HPV DNA A6 I 3 7T LA e LR s 1) A BB fpfR |-
K7 21 Jfd (atypical squamous cells, ASCUS ) Fl & £ Jlit
T 20 B A% BE R AR VR E— 2D BRI 2015 4F 38 ]
1 B} 983 2% 25 (Society of Gynecologic Oncology,
SGO )/ [ B8 55 F1'Ey 5 B~ 23 ( American Soci-
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AT AR — 2 Um0 7 2= A s
76 PCR J7 Wk AT i 16 8 N L Sk 98 s 7 L R 1Y
ARL I P AR 1) e i T BRI R AU FEIT
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1.3 Jiik
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Table 1 The minimum detection volume of 18 types of

high risk HPV
gl FeAkE 4 (copies/mL)
16 100
18 100
26 1 000
31 500
33 500
35 500
39 500
45 100
51 100
52 1 000
53 1 000
56 1 000
58 500
59 500
66 1 000
68 1 000
73 500
32 100
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Figure 1 The amplification diagram of direct rapid fluorescence HPV detection

2.2 AB7500FAST/Bio - Rad CFX96/Roche480/AGS
9600 Z5HL I [z 17 B[] At S 3

T AN [FIAILAY L Ui B S50 56 25 R ML
6] 1 S A 354, 78 AB7500FAST . Bio-Rad CFX96 .
Roche480 , AGS9600 5 ML |- Jz 17 B[] 43531 A 1 h
10 min.1 h 5 min.1 h 20 min.1 h 10 min, }H% T1&
4t 9¢5't PCR Kl 3.5 h, 38 AN (B 46 4 T 24—, 1)
KA B TR A 8% . 7E AB7500FAST , Bio-Rad
CFX96 . Roche480 . AGS9600 46 I (1) bt %F 43 #r o,
Bio-Rad CFX96 # Il 45 5 3¢ 90 A2 , ik (] e J oy
LRV, AR A% . Roche480 78 HEAT £ (K i},
S B Rl A, B A B T AT B A e,
FHGR A AR A S A AE, AR R . H
FEAE R AGS9600 ARSI £ 28 7] LA 3k 31 i 17 4%
) O ¥ SR IE UG ER R b L o
2.3 ImIRFEAGE SR Hr

A YA FE R FHBEHL L H 2 9 PRI 56 % 3T
FLAG I REAS 794 1), AR BF 5 358500 46 10 2] 600 441 BH
PEREAS, 194 FIBAPEREAS . X BEIR50) 46 0 5] 505 451]
FHAEREAS , 199 Bl B MEFEAS o 5% BRGCR AR L, A

YA i TR 0 BHPE A 6 320 100% , BRPESRT &
KN 92.82% , B A R KN 98.11% , Kappa 16 H
0.950(P=0.000) , 2 B 15 2 P13 5] 8 55 ) B ) &
BAMRE—2rE, A 5 Bk REEA T 1R85 K
W, 2843 GP5/GP6 51947 14 I 7 3o ik, %f
WOARAE TR I 0 . 1E— 25 X% 438 595 fi] FH
PEREAS ) 52 30 45 SRR A7 3 A, Horb 16 B0 (TR & Uk
P i 22.6%,18 B (FIRA YL 5 10.8%

3 it

B B ™ T U 2 i R A T 2
R BK R B B . AN FL SR
SRR S B 1 N R R e SR Y
MY HPV B YR R B A 300 AR R T R
fis B HPV & [R A 2 B 350 A% 1) S B S0, 2 e Jak
PR NEE SR A EZRN R oA BN IMT
SR, B HUE 99% VL IR 8 A & HPV
WA 5] & . HPV16. HPV18, HPV45, HPV31,
HPV33, HPV52, HPV58, HPV67, H 1 HPVI6,
HPV18, HPV45 , HPV31 j& F % /5 f& & , HPV33,

|

oA &
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HPV52 HPV58 HPV67 J&: K E i f A {HAE
N, HPV16 . HPV52 , HPV58 . HPV45 & i K
o X 8P LASM A A A, 8 T ARG, ANy
ST T LA L 8 FhAIGIAEAE

Wil 5 % FL R 1) & e AN S PCR HE AR 1 AN
P, B BT RIS FHRE AR IR 4 B B2 PCR
FARFEE TS T- 5 1 PGE PCR HEAR 31X 2 Pl AR
T HATPCR ZJRIGH I8 AR5 R
B P P8 PCR £ A & T A $2 U R 19 B 4%
PCR # A , 8 87— 1t FAST-Taq DNA B4 , %
Tif 30 o L PR T AR o AL B0, R A Rl B
O B PR R SRR PR S RE T
ST ) RS AR S PR 398 ol AR AN s ] R
KARE, Tt H 5 el 45 S 0 A4 3 0] LAXT 35 I AR 4
T ATE 25 5, AR A5 .

E—25 ARG R FH £l 1 986 E & PCR £ K
il HPV DNA , 3 5o fiff FH 2 Fh BT ARk 5k
S K 1 5O bR AN [R) B3 A S PR AR
AT R, DT S BAE [R]— S50 45 PR WA [i] 2 ] 284 )
BEATHRGIN  ASHFSE 5T X WHO 757 Y 423 18 Flvisg
AR HPV 5 R AU 4847 5 A 43 784 ] s %o e s £ 1)
16 18 BUHEA TN 53, — UKL I 1 2 Fh 5 2L . [RIH,
AT LA ORI E — R =0 8 mT DT
S WA AR A A 1 995 500 B M6 AT 8 d o0 T o Sl S AR
FFEUESE , LR £ (075 PCR £ AR K Il HPV
DNA R & F A MR 43 B0 11 [R] A BT DA
SER, SR E AT EE AR I R R A

2 T U £ 6 9 PCR #E R AT
HPV 438 i f AN A3 A , A0 Sf o e R S P4
R G G B R R R XTI
PR HPV Ha: I 4385 K HLAT 55 R AN

S22 3Lk
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HCV RNA JK-F-5 HCV HE By MG PR 2

RS o e ERg

[ E] BH TR %% 5 (hepatitis C virus, HCV ) £ f /K 7 5 HCV 3 PR R 51 i) AF 56
o Ak I 255 B R &R, SR H SE BT 5O 8 & 3 §% 5% PCR (reverse transcription
quantitative real time PCR , RT-qPCR ) ¥ Il HCV J& 7% 4% 12 /K °F , & J PCR- 2 [] 5 4% 32 5 ( polymerase
chain reaction-reverse dot blot, PCR-RDB ) 47 HCV FE K /0 Bk . 58 255 filFE 4 7, PCR-RDB
2T 43 Y 246 611 (96.47% ) , A WA 43 B 9 191 (3.53% ) 5 b, 1b B 121 1] (47.45% ) , 2a 5 107 4]
(41.96% ) , 3a % 16 14 (6.27% ) , 3b 4 6 ] (2.35% ) , 6a % 5 4] (1.96% ) 5 5 Ft HCV Fe & V. %4 rfr 3b B 1
6a BT R E R, W T 3 N E A (P<0.05) . 45 R PCR-RDB ¥ #E4T HCV 5 [ 4y
RURT 5 2 % FEAS S i 25 L (000G 25 28t &5 5% i 35 IR 43 84 i g 2% s HCV RNA /KF- 5 HCV 3[R 78 51 mp
e H AT AH G S

[REIA] BT RITEE; PCR-J I 44380k 5 SEH T ki

Study on the correlation between HCV RNA level and HCV genotypes

ZHOU Ping"*, YANG Liv’, LI Jinjie*, WANG Xiaoqin'

(1. Department of Clinical Laboratory, the First Affiliated Hospital of Xi’ an Jiaotong University, Xi’ an,
Shanxi, China, 710061; 2. Department of Clinical Laboratory, Xijing Hospital, Fourth Military Medical
University, Xi’an, Shanxi, China, 710032)

[ABSTRACT] Objective To investigate the correlation between the HCV - RNA load and viral
genotype. Methods 255 serum samples of chronic hepatitis C patients were collected. HCV RNA load were
detected by RT-qPCR; HCV genotypes were detected with PCR-RDB. Results Of all 255 cases, 96.47%
(246/255) was typed successfully by PCR-RDB, but 3.53% (9/255)was not. 121 cases (47.45% ) were genotype
1b, 107 cases (41.96% ) were genotype 2a, 16 cases (6.27% ) were genotype 3a, 6 cases (2.35% ) were genotype
3b, 5 cases (1.96% ) were genotype 6a. Interestingly, the genotypes of HCV 3b and 6a had higher HCV -RNA
load, compared to other genotypes (P<0.05). Conclusion When the PCR - RDB method was used for HCV
genotyping, the quantitative results of the reference sample are required. The low viral load can affect the
success rate of genetyping, suggesting the level of HCV RNA may be correlated with HCV genotypes.

[KEY WORDS] Hepatitis C virus; PCR-RDB; Genotypes; Virus load

N U BT 4R 97 B (hepatitis C virus , HCV ) Ja& 4L ™
EfaENKWEEE., 2R A6 171023
HCV Ry, & H 32— HCV &G R [ .
RUJFF AR s 1 SR G AT S EURIIE & AE 98 0E IR B N 21 4k
b, &R 53T R 58 H 8 TT LA J ok T Ak 2 )

i AL S MF E R DUE i, HCV K A
Gy A ELA B ) b R 2 S R N 25 S, AN TR
KL K R B 2 0 2 ER S [R] o 25 W 1 2 o R
PERATE . I, HCV 3 K 43 5% 75 AU %% 3
2 BT AT G H B . R AU T 98 0 75 3[R 43 7Y

VeF A5 ] BB K FH —WEERERF, &, H% 710061

2.EREERKRFHTEREEA, G, %% 710032

*iBARAE S B #F, E-mail : Zhouping_xa@163.com
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TR Z , B P “ S hnie” | (A HRAE S ) 2%
J3, K R A A R 6 BE B N T ) i
BORTHE AR TG IR Z ] . PCR 5 J 1]
BE R SSHORAR G & 09 05 %, TELAAE B HCV JE A
G BRI e I L A R SR MR PR, HLAR
PERTAE B Ak 22 0%, /N e g BT S SR, )
TP A UG (%) 357 Ko o R A3 R 25 RAE AT 32 3]
HCV RNA JKF- 4 BR 1] , A5 47F 58 2 T PCR- % fia] A5,
7% 22 1 (polymerase chain reaction-reverse dot blot,
PCR-RDB) %1 T HCV RNA /K F- %} HCV 3 [H 43
RIS, 400 T HCV SEH AL RS HCV %
1R 7K P B AH OGP, S PN B 9 B MR 48 B3R 9T S
P B R S LRl

1 M&ER5F*%

1.1 FRX%

2015 4F 1 H & 2016 4F 12 A 813k H 74 % 32 8
TR 25— B T I e A G o R e B S T 12 iz 1Y
PRI 48 5 7 SR L BB 3 255 b A, Herb B3 105
By, 2o VE 150 4y, AE 4 16~83 2, -4 4E 115 (48.21+
13.65) % . BEIZWIFT G PR B 2= 25 IR 5
o3 RN Gy 2 oy o3 e A 1 v ) O AU JH 48 B
IGFE R (2015 AE TR IR ) ) 2 Wb o
1.2 AR

VAU 4% o 5 S ) 29 O s 117 & (RT-qP-
CR %) F P9 AL 42 5 25 2 DX 40 280 6 I 5] &
(PCR-RDB) , Hf #7111 K 2% 1K 22 5 R i 43 A BR A )
AP AR AL S 55 R ABT 7500 B 56O 2 & PCR
1%, 7% [F Hermle Z216 MK 19 £ 25 38 ¥ v B0 85 .0
B, Be M B BRAS 3 A BR A R A 77 i T U HE R A
BN AR S IR ANES ) AR 7 Y F R TE TR R 5 KA
1.3 HCV RNA E & 5 HCV K /4
1.3.1  [fi3¢ HCV 5 RNA #£H

JH EDTA $i % K Il 45 Fh B 3Z A5 2 6 ik I 4
mL, 1 500 r/min & (> 2 min, W% B [ )2 1L %% 200
pL F T RNA il % o BUCKE A 1.5 mL & 0
B 50 wL 2 A B K, 200 WL it 3%, B
A 200 wL 5 75 4 f# W ( © 7% Carrier RNA, £ %
B4 A Triton X-100) , JR 3% IR A) , B E 0 10 s,
72°C L & 10 min, f 5 0P B 50 L (72°C i
O, &M
1.3.2 HCV RNA & ¥ 1

Z B 1) R 2R 2 SR TR ey A BIR A Wl A2 72 1

PR BRI 98 93 75 55 B 2O 8 i) 2 (RT-qPCR %)
Ui B 5 45 1 SR R 1SO15189 52 56 %8 45 A/ 72 1 iF
17 ROV AR ZR A, K R 58 1S 7E ABI 7500 %4
S %t B PCR A LAl Ar A i HCV RNA
g
1.3.3 Ju ¥4 5% PCR (reverse transcription PCR,
RT-PCR) 73 44" 34

Fig HE 1) 2 38 2 R R A A PR W) P U AT
993 BF Fk R 43 FUAG DN 57) £ (PCR-RDB ) (1156 85 45
547 RT-PCR &3 . 4714 SR R 50 pL: i R .51
¥ .PCR buffer & ¥ 20 uL,1.3.1 1 RNA $2 Bk
30 pL (FEIAR AR K BH BAPE B i), TR A 5
Wk I 0, B S B A PCRAY, 4% F 81 5149
4. 50°C ¥ % 5 25 min; 95°C T 2% M 15 min; 94C
30 5.55C 40 s . 72C 45 s, 3t 45 YAE I 5 72CLE fif
7 min, PCR =4 nl B 247 4458 ) I, 5% T
ACHIPAT , BUE T 20 CKRINGRAT
1.3.4  ZRACIN S g R sk

FUAS i BE 1L K A R e i PR A A BR W) 4R
77 VR B8 4 ok 1 5 DR R A DK ) v A 2
N AT . HAP PR HG WA 5 2258 PR
A0 ZER A, HCV LR A R AL e i 4% 3k 12
AL, HrP A7 A GI~G10 & B BRI 45 4T, PC
SR A, CC Ayt s a5, 7 A5 HE S n &
1R o AR UL 322K, vl CC 45 PC AR 4%
R 45, cut off (B 0 78 43 At F R of, A3 B 45 o
Jei AR F 30 A A AR S (E | BRI R
() HCV 51| 5t nT 2 R 25 B oM 3 R IR 14745
FIE , HOV LR BRI H WA R pr R R 1, BH
HCV #5135 PR R A2 Fr A

3 T T T T T

G1 G 2 G3 G4 G5 G6
R
]_G7 _l_G8 J_GQ _]G_IO JEC _]_CC

B 1 HCVERESBRZREAMSHT
Figure 1 Sequencing of hybridization membrane strip

sites of HCV genotyping

1.4 Sil2eorik

i Ko E % F SPSS 16.0 #E17 481240007, 1T
OB 7 220 0T TR OB o R, DAL P <
0.05 M EREAG = XL,



BRI SEIT 4G 20174611 5594 #5641 T Mol Diagn Ther, November 2017, Vol. 9 No. 6 - 393 -

®1 HCVERSBELERSTE
Table 1  Analysis of major HCV genotypes

Hi's [(ER A HCV 43 BUAG I 45
1 G1,G2,PC,CC 1b
2 G5,G6,G7,PC,CC 2a
3 G8,G9,PC,CC 3a
4 G8,G10,PC,CC 3b
5 G1,G3,G4,G5,PC,CC 6a
6 G1,G2,G5,G6,G7, PC,CC 1b,2a A
7 PC,CC ANHEH 2 T )
8 cc HCV B

2 4#HR

2.1 HCV RNA & &=/l

Xt 255 4] fr 16 B bR AR 75 4T HCV RNA JE i
K, 9% 7 2 5 10°~10°TU/mL.,  H: 7 10° TU/mL
15 f, 10* IU/mL 67 i, 10° TU/mL 82 f4] , 10° TU/mL
66 1 , 10" TU/mL 24 {5 , >10° TU/mL 1 4] , i€ &t 45 5
i 2 HCV JE R 4 B ZEK
2.2 HCV R sy A gh R

255 il FEAS th |, PCR-RDB 2 i 3 43 54 246 14]
A3 I E 5 96.47% (246/255) , 9 1l A RE B A 43 B4 1)
FEAZE FLEN T 05 W Ay B 25 SR . HCV A 43 Y
5 1b B 121 iy, 5 47.45% 5 2a B 107 oy,
41.96% ; 3a % 16 Y , i 6.27% ; 3b % 6 ) , |5
2.35%;6a 1 54y, i 1.96%.

2.3 HCV ¥ /K -5 PCR-RDB % HCV %: A 43
YT 2R 0 A e

H4 255 4 A Fi AN [R5 25 485 K F i 4T 45
21, W EE K R 4 2% 5 iF PCR-RDB 75 HCV % [A
PRI E L S5 L 2. 9 ] oK 13 4y LAY AR
A ALHE - 10° TU/mL 2 B, 73 5] 2 1b BYFI 6a Y 5 10"
IU/mL 2 ] , ¥k 3a % 5 10° TU/mL 2 il , 3] 2y 2a
A5 10°TU/mL 1 4, 2 4 2a %15 10" TU/mL 2 4] , 43
9k 2a BUFN 6a Y, KR K F7E 10° ITU/mL (PCR-
RDB 72 & [K] 43 784 2 7 25K S8 ) B 43 280 ol 1) 2%
AL, ZFH A% E X,
2.4 HCV RNA #%/KF-5 HCV e [F A A ek

XF 5 i PRI A )RR 1 2 KT AT S
58T, nEk 3 Win . 4R WoR , HCV 1b B )1
PR B AL, 4 (5.42+0.97)1log TU/mL, 3b Ay
S R R e i, N (5.76+0.73 ) log TU/mL ., %t 5
2 V. D 95 7 A A i AT B R R 5 22 40 AT (one-way
ANOVA) , K& B 5 Fl L R W AU 2 8] 9% B 2% = A7 7E
B 3525 5 (F=2.793, P<0.05) , 5% M Tukey-test
HEATI R HL A (32 4) , & P 3b U 6a B HE 345 05 5
it R T A 3 AN

3 it

HCV J&—Fh BB 26 MR 1F 5% RNA #0528, T ]
T 1975 4EAE— 2 B I o 1 R & s v gl & 3,
1989 4F Michael 55 1 I v b HFE R 21, I 24 A9

%2 HCV#ZBEKF5 PCR-RDB 5> B Th %
Table 2 The success ratios of HCV genotyping by PCR-RDB among different viral loads

215 HCV RNA ## (TU/mL) RpER JnrReiR ikl PCR-RDB 7£ 4314 il 11 %
1 10° 15 13 86.67%(13/15)
2 10" 67 65 97.01%(65/67)
3 10° 82 80 97.56%(80/82)
4 10° 66 65 98.48%(65/66)
5 10° 24 22 91.67%(22/24)
6 =10° 1 1 100%(1/1)

R3 HCVARERFRBEBELHHESHE(7+s)

Table 3 Patients’ average viral loads among different genotypes of HCV (x £5)

= PN NN
5iH J [ I 22

it F P

1b 2a 3a

3b 6a

e 5.42+0.97 5.50+0.99 5.4620.86

5.76+0.73 5.59+0.83 5.47+1.00 2.793 0.027
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F4 HCVARERTEREEFHRERENAALILER
Table 4 Pairwise comparison of the viral loads between

different genotypes of HCV

SR £
2a 3a 3b 6a
1b 0.646  0.828 0.010" 0.013
2a 0.895 0.030° 0.011°
3a 0.049" 0.02"
3b 0.678

Fer B 1 PR, * BT ol 3b TUF 6a 50 EE 2 S B #4011
A1 2a #I K 3a BB S, 25 5 B Geitm L (P<0.05)

o L9 1 43 0 R T BT AR RIS RN A w1
HCV B Y2 — > Pk i fat i [n] it , IS0 1o
HE G g1k, 5 BUR I PR 50 55 58 F 2 4
A, FE 0T K e Ry A4k A0 20 i 98 (hepatocellular
carcinoma, HCC) .

HCV 5t A & 2 A & B 5 Pk . AR 4 Sim-
monds' " UL, FI A% BRI RN A AR S B 45 R
6 HCV 732k 6 Fift 322 g B R R (JH AT 1~6 3R0R)
F1 100 Z A F AL (/NG 9 SCFRER IR ) §
HCV i K 74 73 A HoA B o e 2% 55, 3% 1) O Ay
P75 75 25 R RL g 1b T 2a, 6a 189 35 22 0L 75 3% A
W THLIX ™ ABFFER A 2ok A E LT HL X,
2 B HATS L 1b AR 2a YK =, HAR AL 5] B & B
AR, 3 5 DA B SR — 8 . DI HRGE W
7, AN T] 35 DAY S31) ) s R 2 B NG 97 80RO
[F] 1 TR HCV R A3 B A5, %o 79 L 58 7™
AR DY PEAS DA 0 B 245 W U rE i ol B A
FEE Y, 1VBIHCV BRI TR IR
I IRBTI BE 25 0697 T B4 M AR A5 06 1 SRR B
2% (sustained virologic response , SVR ) , H.Tiil J5 % %
BEHABBL G AL, RSN R,
HARPIBLHCV /KR HCV A JE R4 56, 1b
2a . 6a BB E HUARWR B 40 A0 457, 1a BB A BTAA
W BEAH X H 1m , 3b B BB A 15T HCV 7K AH X85
ko A5 A AT BE LA XS 3b B HCV (1% Hh Fil 1
PR35S , Homs B R K - 8 o AR SO 9E R 81
HCV H [K 2 51 Fi s 2 4% i /K HA AH e, H
3b U 8 B BE A% R K OF-BH W =5 F 1b Y 2a
R T 3a YR FE IR OK T, X 5 9 B 4E
N R A — B o AN (R B R R A A AR
FARN IR K- BA 22 5, J2 AR N e B 2

PRI R J31) 7 B8 A PR 1 S 4R 17 28 LR A 22 5 1 5
—AAREL GO R FIRE T, HOR B 5 Y
T 1Y B 52 B Db A R KT D) AR R R
AT By 52 e AN ) 2 550 68 0 75 A B 1 1 5 2
A 27T B — LRI R . T AN
FE AR o> BRI bR A S b A M B R AR AR
BT UESE

H AT HCV HE A 73 B 5 8 2 4046 42
B2 N R o A i SN AR S | i
(polymerase chain reaction - sequence specific prim-
ers, PCR-SSP) | FR il 14 i B 22 38544 40 Bk (re-
striction fragment length polymorphism, RELP) | J¥
H R S VE A% R % Bt 4% 28 1 (PCR sequence specific
oligonueleotide , PCR-SSO) | PCR- % [n] 55 4% 58 ¥
S, AR B H P4 Bk, o H AT HCV SE
o3 BT kA B R Y 7 %, o B R i
NATEE | J2 HCV e R 3 BU Y “ G bRl o (H ik
FEIS 9% ) H OB S, OF AN E A ARG SE G
s PCR-SSP % & A0 3 ik i JH B9 07 3%, th
A7 A it 5 1) P R A 22 UG DM A+ i e 4 7 Ak A
B PR O R ARG D0 5 04 R PR I 52 2
BRI, RELP /228 PCRY LN f5 , H ZHh
R 119 B a1 P4 P4 D)l X PCR 7= 47 BV, AN [+
P18 35 DR 1 g ST PR gt P A A B BE R/ N AN [R] Y i)
F B, AR B U) J BL UK BT R I R Be R K 2 S
PEFEAT HCV FE R 40 8 32007 e B Pl & 00 5%
M ABALH D EOIUAS Y DD 4G D D 284 0
FR™™. PCR-SSO %21 ] RT-PCR 4" 1 HCV A
Fr B KT S ) S I R SR e 2 R
B e S B HCV B 03 B 305 i A LU A
i E A% B 5t AN E ARSI = Tz T T
PCR-RDB 1% , 2 i i ¥ A= ) R O R AR ic B4
SPEERET B ARALTEJE JE IR |, 455 RT-PCR 91§ 1)
TR W T ARG A A R IR F L HOV
PR R o3 B D7 vk o 07 W e PE R MERA P L HL
ANl BB B AR AL SR B, B TAE IR R 2 T
Jeg*- > {0 PCR-RDB i X HCV #% 7K V-2 R 4%
5 , JLHTE PCR-RDB 2 & P 73 2 2 i SR Ml 7
I, o3 BRI 25 R 34 32 B e . R SR 255 1y
HCV-RNA #6 ) FH 4 9 £ 2 #E 47 HCV HE ] 731
PCR-RDB i )73 B i TR H 96.47% , 4 9 43 PCR-
RDB 7 K BE W 70 B A9 AR AS , R JH B0 e 23 Hr
AN A4 53 Y B3y, RNk O HCV S[R3 1
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33 Bl [E] 5 Oy (M ) bl B3 i s IR I R 53
ekt HiER BAH TRR HEX i

(¥ ZE] BH BRGSO AL Oy (AydB ) Ml i 23 1l iy A 11 238 Al IR AR AR, 43 B
BYBGEEMABENE . FiE 201541 H F 2016 4F 12 J, %F S #0722 5 0 242 30 0 2 {5
KA B IS U Y 24 137 4 I IRRE AR AT 0L F0 R 21 A 1 e SRR, 5 i R VRORE S L A% S B R
Ko 3 485 S 43 A1 2 BT G b B IR AR K T 363 81 S AK AR AS T AT B v R B I PRSI, X T EE S B M
FPE BRI AR R K 3 0 FH Gap-PCR H AR o [ 2 Oy (MR ) b g 25 i s R BU LR, RO
290 B ITIAE AR Hpos: i rp RS Oy (MySR ) 2% T 29 9], v 7R Sy (SR ) b IR BT ML A o b IR 1ML 4
B, A R 0.14%  ILH FZE S s 2T 88 1B 5k 26 0, 5805 T S 7 415 20 47 24548 (mean
corpuscular volume , MCV ) M £T 41 Jitd 5F- 24 1fit £1. 25 11 % &+ (mean corpuscular hemoglobin , MCH ) Y B#1I% ; IfiL £
R 1 VK5 S SR HDA, IE 3 8% B R AIK, HOF Tk (14.56£5.43) % o Kt 4 61 R FE (R 7 B s 3T 485
HLATTRNZ W, — B LB E R B AR B R AR E A i E Y Oy (OB ) A A, L E A Oy (MyBR )" KR
st AR, B> LMt fE A, 4k i@k, 518 UMM ARy E A Oy (AR ) 5 K i
o Y Sy (My3R)  #E A # I RAFAE ) MCV . MCH FE AR A Ly T HOF W] 5 7 3 5 Y Oy (My3B) J&
BRCHR B Hb HESE M2E A, SR AT RE S B M P BT I S A LR R HEAT TR RIS W, B Ak v S R M A
BILH A

[R§A] b, PEACSYy(YSR) s JEREAGI; U HTIS

Clinical analysis of 33 cases of deletional Chinese “y (*ydB)’ -thalassemia in

Huizhou

CHEN Jianhong*, ZHONG Zeyan, GUAN Zhiyang, HE Hailin, ZHONG Guoxing, YANG Kunxiang
(Prenatal Diagnosis Center of Huizhou First Women and Children’s Hospital, Huizhou, Guangdong, China,
516007)

[ABSTRACT] Objective To Explore the gene frequency and clinical features of Chinese “y(*ydp)‘-
thalassemia in Huizhou, to analyze its significance and improve the prevention and control of thalassemia.
Methods From January 2015 to December 2016, a total of 24 137 blood samples were collected from couples
of childbearing age who participated in the pre - pregnant and prenatal healthy births in Huizhou city and
analyzed by using blood routine test and hemoglobin electrophoresis as suspicious thalassemia screening. 363
amniotic fluid samples were detected by the liquid phase chip and diversion hybridization technique for
thalassemia simultaneously. Further, the Gap - PCR technique was used to detect the gene of deletional
Chinese “y(*y3)’-thalassemia for undetected patients with suspected (3 -thalassemia. Results 29 cases of
Chinese “y(*y3B)" heterozygotes and 4 cases of Chinese “y(*ydp)’-thalassemia accompanied by «-thalassemia
were identified in 290 samples with the total detection rate of 0.14%. The blood routine test results showed that
there were 26 cases of normal hemoglobin, and 7 cases of slight decrease. The mean corpuscular volume

(MCV) and the mean corpuscular hemoglobin (MCH) were decreased. The results of hemoglobin

s, 7 R RN TE— A RERZTE o, ) &, &M 516007
38 AR R4 EL, E-mail : 1296275774@qq.com
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electrophoresis showed that HbA, was normal or slight decrease, with the HbF increased to (14.56+5.43)%. 4

cases of couples with the same genotypes of thalassemia were taken by prenatal diagnosis. One Case fetal

abnormal genotype was Chinese “y(*y3B)’- thalassemia accompanied by B *. The Chinese “y(*y3B)" gene

inherited from mother and the B = *

gene inherited from father and this pregnancy was terminated.

Conclusion The incidence of Chinese type °y(*y3B)’-thalassemia in Huizhou area is high. The clinical

features of Chinese type “y(*y3B)’-thalassemia carriers have both MCV and MCH decrease and HbF increase.

The Chinese type °y(*ydB)" belongs to the deletional B - thalassemia. The prenatal diagnosis should be

performed to prevent the birth of children with moderate or severe thalassemia when the Chinese °y(*y3)’-

thalassemia is accompanied by a-thalassemia.

[KEY WORDS] Thalassemia; Chinese “y(*y3@)"; Gene detection; Prenatal diagnosis

M PO BT I (M FE ), SORRER AR 1 2E il B i 14 72
I 2 P TR A P PR e T B 2 1 B 5 B
T 5 1R ) — Fhst e s P ST . b3t B B 3
() b3 53 A 1 L SR 3R B B DL RN A 5 R R st
Rz —, EE N o B.S.y ISR HIFE ., 5B HLAL
J— LR UE B B BeRe S Rk R 45 S 8UIR L
A J5 HOF RR2ehd & i 3%, oK R Bk 7805
RUGIA R EA N IR A s R P E
VR e 3R [ A O A SR - Hb e it B i Sy v
RSy (My3R) HBZT L TR R AR B 5
R A R R, BN T Y M A 4 A oK
(17.5% ) W & TP 247K 1 (16.83%) . A, Hb AT
Bifest FRmEMN T AORRAAREE L, A
A R DA R AR 2 S0t R e S 22 i A=
A AT H 7 p s R, 7 BN T EON R T
R SCHR T, AEUN T B R I AT X 42, X2
AN 22 S0 b 500 0 S R ZE AT SR S i 2L R R
TKAIAT Bk R B JE PRI , 5y [7] 76 b 53 i 4
LR AL IR T GBERRE U SRS o AU H
Hiy DX F A 4 R [ R Oy (AySB ) BT I R E % I
LI RFRIE S A T 22 R T 0T, b S A HB X
NHEHB BT B 45 25, B A g 5 701 7 v B R b 2
BILR A,

1 XM&E57FE

1.1 W%

F20154F 1 H 2 2016 412 A, 4 A1 7] &
R S U], SRS 2 i EEM T 2 R 2 0 A e AR
B Fe 1 By REAS 2 24 137 ], AFE I8 75 LA 20~60
B FBAER N 26 %, 3T 3 H ks . B
AN E Er kI 2 mL & F EDTA . ACD Hi#¢4 , F
R SN 1 = = N €70 T | e N | B S
41 DNA I T Hb 2 RGN, [RI A, A o X mT i

2347 U v EE R M YRR L 22 10 AT SR BRI SR
KM ILFEKREAR 29842910 mL, —45 HHEE K
W (BEFRHT) , o3 — 8 BRAS rhu 87 0 H T vk ik
(g (b e g iRl S
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1.2.1 IR

R RN 38 3 A ) B 7 W 1 I A A BR 2 Wl 1Y)
BC-5380 4 [ ) T3 2 1L 20 0 73 A ARSI 21248
S8, A 45 121 3 1 (hemoglobin, HGB) . £ 4 Jit) 7
A B (mean corpuscular volume, MCV ) & 2T 4 Jifg
4121 8 1 7% & (mean corpuscular hemoglobin,
MCH) %5 . 4] ¥ifi FHPE A5 #E 24 - MCV <82.00 fL 5%
(F1)MCH <27.00 pg'™ "'y SR [E SEBIA A
1Y) Capillarys 2 flex piercing 4= H 3J) B 415 HEL k{53
B I 2155 1 A, (hemoglobin A,, HbA,) | flZL#E H F
(hemoglobin F, HbF) 15 & IfiL 21 £ [1 5% , 53 5]
L HbA, < 2.50% 5% (FI) B 55 1218 a7, 491 4n
Il £ 7 1 H (hemoglobin H, HbH) . Ifil £L. % 4 CS
(hemoglobin constant spring, HbCS) %5 , H & H o Hb
AR FHYE  HbA, > 3.50% 5 (F11 ) HbF > 2.50% |
b B HEFE R PH A T
1.2.2  BHAVMT

Xof MLV 27 i A A B (R RE AR DL K= R i2 BT Y
G LKA, $2 42 1l JE PR 2H DNA 38 B3R &5 1l
W15 ] Lab-Aid 820 4% R 4% U LT A 45 4= )
AT FEBGE R 4] DNA, 34519 DNA FIBAHS A
FAR [ H iR 3 0L (/@ 289) F5 ARSI X550 &, iR
IR ey A BR S | ]R3 24 S H R (- F
3 - b 7% 5 PRI AS DR 6 3 N L A A2 A R
A HEATEENZ W, A B A v R LAY 3 il o
R TIH BT (-5 -0/ -a®7) , 3 T o FR BRI A 3 2%
(a™a/, oaa/, a%a/) , 17 Fi B Ho 7% (CD41 - 42M |
CD17M .CD43M ,CD71-72M .IVS-I-1M .IVS-I-5M |
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IVS-11-654M ., -28M . -29M . -30M . -32M ., CapM .
IntM . CD14-15M ,CD27-28M . BEM .CD31M) , %
HEPRAE U B S A T4 A 2 SR W . X 58k B R
M AKE 5 WL 548 FE PR R A, iF— 25 R FH 4
B 5 & i 5% )2 v (gap polymerase chain reaction,
Gap-PCR) H A I i [ 7Y Oy (AydB) sl 7Y, H i
A B2 300 bp.

2 H#R

2.1 HEOHIRE R RIS,
TE 24 137 9 ML 8 A AR H AR 8 11 9 27 7 A BH

PEREAR (O ABRUE, FIE Sy B b 5% 22 0 FH 4 fif o
ot H R PR B B AR A 290 ), BT oL
1.20% . 363 7 i SF /K FEACKS 1 5] 53 it A% A0
B R UL R BB - aa (K] 1A) , HiAL
SERLPIRR B2/BN - e (J&] 1B ) , B 3 J R 18y
BY/B" .aa/aa (] 1C), UL 1 FIE 1,

2.2 Jini LR A 2,

200 5] i A AR v, A R AR Oy (MySB ) M
2L 33 6], 46 R 0.14% . o i R Oy (Ay8B)°
M5 2447 20 0], 4 o 02T 4 9], 43 51 R 2 49
o a1 ) --Maa 1 P «Ca/aa, 33 4 E
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Figure 1 The hybri Max results of abnormal genetic rule family

x1 REEEARHXRRESHER

Table 1 The liquid chip results of abnormal genetic rule family

o afift  -29 IE%H -29 28748
AR K fFEE FSE

FBORAR BRE

-29 1EH/ -28 IEH -28 87F -28 1EH/ SEA a2  SEA/
R fFEE F5E R®EY FSEGFTE a2

FAtEx g (5 K55 RfES 435 387

&S B*/BY IEW  SEA/aa 3241 724
L RfES  1E%W  SEA/aa 330 320
FEPEXT R i bl i 1785 420

[ A

% EH EH R 469 1177

1.12 456 474 0.96 468 446 1.05
3.99 3262 581 5.62 415 3458 0.12
4.48 2035 1519 1.34 4391 3629 1.21
1.03 319 661 0.48 3700 2434 1.52
4.25 1 398 375 3.72 411 2740 0.15

T Oy (Ay3B) ML BX 24 A F IR I /N AR (B 3%,
MCV H (72.47+5.00) fL, MCH 2} (24.01£2.45) pg ;
I £L 8 1 IE R 26 1, 7 B2 N K& R 7491 HbA, 1E
W o2 R %, HOF B 2 T+ 75 4 (14.56+5.43) %
W2, i 4 B ECE R B-H 34 & (FEA
1~4 %5, J& RFEFR BN &, 1T/,
HHAS s — 19 1R L 0 3 DR A 4 B 8 R A% B A
SR R A TR E AT L, UL 2,

3 iTig

Hh [ A Oy (MySB) M AT ] 20 HH4g 70 ARAR
FH Mann 55 AR IE , HLERR KLY 100 kb, 5
LB ERE AL Ay B .S HI B BRI FH LA T IiF
e i BAT JE 4 S RE 9 DNA 517, B Bk A
FEHFE TS A 24 KIB v-BRE L IREE A -
(Oy FAy) , PRI sk o it 2k S0fif HL 28 & B — % B
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F2 33GIFHES y(*oR) P BRMRANMEFS MR ERE

Table 2 The hematological parameters and genotypes of 33 Chinese “y(*y3f )’-thalassemia specimens

HbA(%) HbA.(%) HbF(%) J R g AR S A

BEAR PRSI 4R (%) HB(g/L) MCV(fL)  MCH(pg)
1 & 25 112.00 71.70 34.40
2 B 26 149.00 71.60 23.90
3 I 25 118.00 76.50 23.30
4 L 20 107.00 67.70 23.60
5 4 24 130.00 65.70 21.40
6 28 141.00 67.20 22.20
7B 33 137.00 67.40 22.40
8 L 21 103.00 70.80 23.20
9 H 25 139.00 78.00 26.00
10 %« 29 123.00 77.20 25.30
1n % 23 136.00 76.90 25.70
12 %« 26 113.00 81.60 26.00
13 B 24 134.00 67.30 22.40
14 L 25 125.00 81.04 25.85
15 % 35 146.00 64.10 22.00
16 X 29 108.00 81.80 25.30
17 % 24 147.00 71.00 23.40
18« 24 107.00 75.60 24.70
9 B 25 142.00 72.70 23.70

20 & 30 118.00 71.40 24.10
21 B 31 134.00 76.40 21.90
2 & 34 119.00 66.70 21.30
23 I« 30 129.00 68.60 22.30
24 B 34 153.00 71.90 24.20
25 B 24 147.00 70.80 20.80
26 I 28 124.00 65.80 22.10
217 B 26 144.00 70.70 23.20
28 I 21 104.00 79.50 22.50
29 & 24 115.00 74.40 26.60
30 % 22 148.00 67.50 23.80
31 % 30 150.00 78.70 26.60
32 32 129.00 71.60 24.40
33 & 31 124.00 71.70 23.80

83.20 2.60 14.20 aa/oo B-*/B"
79.71 2.50 17.79 ac/aa B-#/BY
92.52 2.33 5.15 ac/aa B-*/BN
91.92 2.34 5.74 aa/aa . B-*/B"
83.90 2.80 13.30 ac/an B-*/BY
81.90 2.70 15.40 ac/aa B-¥/pN
84.20 2.70 13.10 aa/an ., B-F/BN
81.80 2.50 15.70 ao/ao  B-*/BN
60.28 3.24 36.48 aa/an BB
89.83 3.16 7.01 aa/aa  B-*/BY
83.62 2.61 13.77 aa/aa ., B-F/BY
84.61 2.60 12.79 /oo, B-*/BY
82.70 2.50 14.80 ac/aa B-*/BY
83.20 2.30 14.50 ac/aa ,B-*/BN
84.90 2.70 12.40 aa/aa  B-*/B"
75.61 2.39 22.00 ac/aa ,B-*/BN
89.16 242 8.42 ac/aa B/
81.10 2.50 16.40 acfaa B-¥/pY
81.35 2.59 16.06 ao/aa B-*/BN
83.00 2.70 14.30 aa/an BB
80.20 2.60 17.20 /oo, B-*/BY
84.00 2.60 13.40 aa/aa ., B-F/BY
81.20 2.60 16.20 aa/aa  B-*/BY
84.19 2.40 13.41 ao/aa ,B-*/BN
85.80 2.50 11.70 ac/aa B-*/BN
86.70 2.56 10.74 aa/aa  B-*/B"
76.50 3.20 20.30 ac/aa ,B-*/BN
84.05 2.54 13.41 ao/aa B-*/BY
82.20 2.60 15.20 acfaa B-¥/pY
84.00 3.50 12.50 ¥ BB
80.10 2.50 17.40 o BB
78.68 2.49 18.83 a®a/aa B-*/BN
86.80 2.40 10.80 S | B-H/BY

B Oy (“y3B)/B™; 1~4 -5 g LA T R ZE [ R B- b3 i 2%

LT /N LI e M R RS IR Ay Oy BR R
P 5E DAY v 26 3K LA &% HOF S8 T i 25 R 0E 1 3
B, HbF &ML RB M & A, LA
FE R 3k A1, HbA (B ) BV A 21 400 i v =8 2 (14 i
LM, I HOF & & R DT 1%, 5B AT
AT IO E LG T —F, R E AT B
PSSR E AR ] S ECP E AR, TRy
rh E AR B R L AR R AT A R R O A
by B PR A5 Al X R S [ R X 28 v KR R et

Trr=Rirz W, Mk 2L E b EHFR
ABFSE Y, BN X 24 137 fiREAS kS 33
i [E A Oy (AydB ) HB AT B R JR 5 T IR AR
Ik 0.14% , b 2 i IE 1Y) P b DX HE 2 0.07%
s R E A Oy (MySR) ML AT HE Y A B A A L S
B R B R IR T A I B AR B AR M, il £
1 {H N 103~153 g/L, {H MCV<82.00 fL , MCH<
27.00 pg ¥ 7 /N AR €8 22 23 10 AR RREAE , 4275
T RE , 3 5 SCRkRIE A 45 FARZERL S 1
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1500 bp
1000 bp

500 bp
300 bp
200 bp

208 bp

M:1000 bp DNA Marker; 1: it JLH [E Y Oy (3B ) B35 52 B
[ 7 Sy ("B )RR 5 3 SCSRIE K 5 4 v [ Sy (MydB ) BH M X
A5 BAPEXS B 6. 25 FIXF IR
B2 REBREMERZPER y(y)
e R MR
Table 2 The Chinese “y(*y8B ) -thalassemia results of

abnormal genetic rule family

L2126 1 H 9k 45 S, HbAL 78 1 % Y Fil (2.5% ~
3.5% ) B 1% I AR, T HOF 0 B B 7 5 (5.15%~
36.48%) , 5 T4k ZE™ (10.6% ~ 20.6% ) . 75 g 1
(10.8% ~22.3% ) S FLHN - (10% ~18% ) 38 1 1%
BUAH L, MRS HGE R R, Fr R, iR A
TR B4 2 T 800 A PO PR AR BR T 1A BE 3k
RN BEFERET TR B XERE, i
R A A G — B R T AR RS — .
IEAN, o R AE 2 L XA DR R A7 A R 22
SPER, Foh HOF 8 m A ASSR F DB R IGE 2 1Y)
Jel TEIX . H RS T BN M X /D8 R R 58 Bl
B, LAUG TG X S A B R RE AR, 2505
YR A S R o0 A 1 D0 FD R ARUERAE . B AR
T oy (MydB ) HB TR R 2% B BB I R R A2
Y554 B HLZTAT, FE 2 B v B 28 o B 4 00, I
PREFERERIT A g g%, HarE MRk
A B PR ) A SR 17 Fbofse i DL B B, A
A5G R E AL Oy (B TE N R B ICHL B b 7T, PRI,
PEAT ML 22 A AT R, 25 2 A0 MR AR 4R 7R Ry /AT i A1
R PEBTNL, ELATH R 53 38 PRSI hy B M5, []
i HbF A5 — & F B I T 5, R0 J2 24 HOF > 5%H
I %SRBI B M X A T RE e [RIEE, Y — PR R
o B R B AT AR L (HH M Tk HRE R A —
ANFE R ZAR I, m R SR SR AL AR L
FERZERATF G, N % R R AR AT Be, 7 &
E (KT ERAIE, FFAT P RTS W, BT AR I R 134
T PG R FE— T B2 B MR SR R AT
U A S A B HDF B B e ER
HoAb gt — R LI A . B NS

L DL L 2 Y 0 A 52, LUkl 2 aiRi2
AT G- M I AR T

A B AG IU h A h r E R Sy (MySB)
7 H ARy B M7 4 ), S HEAT P2 RT2 B, 2
SRS H 2 ) 1E H G L 11 B LB A & 1
Ry (MyOB) CHLE A G B HE AT L E 8 G TR
Lo H & G B MiZ iR L H FILEE R B 45 51 R
WA E SR R TP EA A R L, SntE
B %O B R LR TR A A
HT I 24 28 2 PR AR K I A [ 7Y Oy (Py3B ) Hb 73X
BABMANERA TR E LI, B 1R
A% A H R -28 37 55 TG IE O IR R Rz A
M Ei G R R W IR LA A S5 R W7 -28 Fi1-
29 AR WY RAG S0 . A R K R 4 5
FOR 1 1Y -28 F1-29 7 s 2 -28 TE 5 X R, T
AR H AR -28 Fi1-29 2 A4S gE A8 A1 AR, BRI AR TR
KA Bk 2k S B0t O Jo s 1B % 13, Rt
SRR ATE R R A7 | Nl =i very s s el e i
Sy (MyOR)HLEE HAH B ML R A AEAER, R
R R T AR ST AR 12 . A5 A
4 19 [ R Sy (AySR) ML BT B A o ML FE R TR
AT, R BRI G A Oy (SR ) O b BT i
FB T MILE G o M 2058 R 28 AR B I 2 38 7Y
FRAFE TG B 25 Sk

SO b DX M BT 2 X1 Ry B T X
U B HuFX ) IE B2 W, T R st A% 7 R R T2 W
SR A AR o ASBIE SRR S i IX BT A
e i A 4t TR AR, 5838 T b B B R N
25, DN A8 B A R0 it b E AU 30 LAY 2 42
A N R, AR BE At SR U (R
PEE AT AT T

5% STk

(1] #RE . W7 b E N HPEH H1 8B - Ml v it 3% 1fiL (1
OrrAERELY ] AR R R AR, 1998, 15(5)
315-317.

[2] Carrocini GC, Ondei LS, Zamaro PJ, et al. Evalua-
tion of HPFH and 33 -thalasemia mutations in a Brazil-
ian group with high HbF levels [J]. Genet Mol Res,
2011, 10(4) : 3213-3221.

(3] Edkil, ZrHW, 55, 5. hEB Sy+(ydB)°
by v B 1ML P S PR A2 B RN PR AR AR 43 A (). 407
LW 5IRIT A4, 2016, 8(4): 227-230.
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{2kt 2 i 25 R N SR f R 5
EHAC OREN GE EH PR OKAR RGH HEE"

(# ZE] B Wi 5% Aok 209 5 7E F X2 5 i 240 468 518 % (mult drug
resistant Pseudomonas aeruginosa, MDR-PA) ZMEZITER- . ik SRAZMEZEM SRS 40 58
# (Kirby - Bauer, K-B) §ifi 1% I HE & FH ' MDR -PA, 3 H] 3£ B} 2¢ 6 % & PCR (real - time fluorescence
quantitative PCR, qPCR) i TASMEZE IL [F i 223k Ak o A 10 Flvid FH op 24 %40 28 28 00 /8 FH A A HE SR
PHPE MDR-PA AMEZEIE R RIKAYEMT . 2R M 34 Bk MDR-PA i ik £ 5 #RAMIEA B , gPCR
TR B 33X 5 A B A0 HEZE S R 28 35 /KT 2 B A AR 28 M I T PAOL (1) 2 f 8 2 ff% LA B (P<0.05)
R S AR A RN A B IR VD B B RS BRSO R RN A O R OR R A U R, o
S VRN B X 56 2 B B I P IR VE P Ao o 20003 AR AE  EUR SOR A A (R AN R FE R 3R ik
MPER .. it "WAAZOE SRE BRSO AT T T A SR AN TR LR 1 R b A R4t
BEAEF I PRBTE GG 7 I i v g A

[EEIA] MBI, ZEML; SMEEE; 0038, S8 ZME; AT

Study on the effect of traditional Chinese medicine on efflux pump of multi -

drug resistant Pseudomonas aeruginosa

WANG Linjing" *, ZENG Jianming', LU Yang', LAN Kai', LUO Qiang', LIN Dongling', ZHANG
Weizheng', CHEN Cha'*

(1. Department of Laboratory Medicine, Guangdong Provincial Hospital of Traditional Chinese Medicine,
Guangzhou, Guangdong, China, 510006; 2. Second Clinical Medical College, Guangzhou University of
Chinese Medicine, Guangzhou, Guangdong, China, 510006 )

[ABSTRACT] Objective To study the effect of traditional Chinese medicine on efflux pump of
Pseudomonas aeruginosa with multiple drug resistance (MDR-PA). Methods Kirby-Bauer (K-B) test and
real-time fluorescence quantitative PCR (qPCR) were used to screen positive bacteria of efflux pump in MDR-
PA. The effect of 10 kinds of traditional Chinese medicine on the role of antibiotics and the expression of
efflux pump genes positive MDR - PA were detected. Results 5 strains of efflux pump positive bacteria
were screened from 34 strains of MDR - PA, and the expression level of efflux pump gene was 2 times or more
than that of wild type Pseudomonas aeruginosa (P<0.05). Scutellaria, honeysuckle and prunella have strong
antagonism against ciprofloxacin, andrographis paniculata and gallnut have the strongest antagonism against
gentamicin, and andrographolide and prunella have the strongest synergistic effect on meropenem.
Andrographis paniculata, flos lonicerae, prunella vulgaris and gallnut chinensis have the function of promoting
the gene expression of efflux pump. Conclusions Andrographis paniculata, flos lonicerae, prunella vulgaris
and gallnut can antagonize the antibiotic effect by promoting the expression of efflux pump gene, and use
caution in clinical anti-infection treatment.

[KEY WORDS] Pseudomonas aeruginosa; Multiple - drug resistant; Efflux pump; Andrographis

paniculata; Honeysuckle; Prunella vulgans; Gallnut

L AT A ) R AR R A (2014A020212281,2016A020215236) 5 )~ & 4 F E R4 K A+ 5 (2014KT1491)
EB L AAPEREEESIR, S &, M 510006
2. MPEHRES ZGRESR, S &, M 510006
*38AAEE A%, E-mail : chencha906@163.com
EARH G E A I A H



- 402 - S TEWiER e 20174E11 0 4594 4561 T Mol Diagn Ther, November 2017, Vol. 9 No. 6

i 27 A 2 M 1 ( Pseudomonas aeruginosa, PA)
Je AR R I = BT B, O B YRR 19 3 0 it
WZ—" o WA, t T MU IR 2R FIOR T R AR 2R S
PUAE R ATz 0 i PR 22 E 1 24 4 2 41 20 AT
(multiple - drug resistant Pseudomonas aeruginosa,
MDR-PA) i) 73 B ZOB AR w5, R PURGR IR YT il ok
TRKEHE= . PA P2 ATt 25 PE LTI &2 2% , G4 $e
A KBTS T Bl AR AR IR BOR 3 Bh A
HEZRGeid B RIR A MR Gt Rk DR EA
20 T A N 28 R A e A R AR L A 7 AR R K
ST 25T T AR A TR R N R R R -
B Z% Mk B (phe - arg - B - naphthylamide, PABN, H[
MC-207110) RE % A7 S5t 410 i S HEZE 5 2L, 7T 4k
% MDR-PA X F ¥ 15 ¥b & (ciprofloxacin,, CIP) FI
& W 15 #4 (meropenem , MEM ) B

rh 24 2 3R [ A% G IR 24 1 R A R 4, AR
W CHESE Z M b 25 B BUE M e ™
THRARMEE L, IR 2 2%, P 5t
A= FR AR ELAE FHABLE] A VE2E . BTSN 34 1k
Il PR 73 15 1Y) MDR-PA H i i 4 S HE S 3 3R3A 1 7
Pl LI 25 2R B0, e 10 A TG b 24 i)
K B, WF 58 5 8 R0 A 2R 09 A A A A
MDR-PA S B T, Dl R GI6 97 $2 14
{518

1 ARSI

1.1 FHbE

34k MDR-PA 435 [ 2016 4E 2 H & 7 A b))
AR B B R IR BE 1118 S A B 7B 5 36 A 1Y) 9%
T PR TR e s FRORE S b AR, S A TR i 4
P PAOL H 8 PR 2 R} R~ i s )L 2 s g 41 Bk 38 42
Hw
1.2 K5

A1 HEZE 30 57 PABN 114 FH 92 [# Sigma /A 7 ;
CIP 10 pg.MEM 15 pg. K K % % (gentamicin,
CN) 120 pg. 2L % % (erythromycin, E) 5 pg, 25
45 W B G R B A R | Bt &R (CIP,
MEM ) . LB (lysogeny broth, LB ) $% 3% £ Fl K fift 1% 2
F (muller hinton, M-H)F-#g20 5 L6 A4 9 T 7%
A A7 BR 2N Wl 5 225644k SYBR Premix Ex Taq Il Al
W SR A A ROE R AR TARRABR A F] .
1.3 24

FACER: TR I A% LA TR T < 0l Bk B T ¥ e ol

A 3 mL LB AR5 375, 37°C 200 r/min £ 2 X
AR, 100 WL A 96 FUAR , i 45 FL iR 5%
10" CFU; 2R F A% e fd B ol 914 % il 256 pg/mL
Fis B2 0.25 we/mL, B 100 pL A 96 L4y ; 37C
BiFAE 55 77 18 h, R4 2016 4 3 [F 1ifs PR 52 56 % fn 1fE
A& 1325 (Clinical and Laboratory Standards Institute ,
CLSD) bRl FIWTZE
1.4 HNHEZE S0 BH P B i 1 1 3

il £ I8 I PABN (44 B 50 pg/mL) B M-H ~F
Mg, 4% R P 0 (kirby -bauer, K-B) £ ] 34 #%
MDR-PA % CIP . MEM ,CN #il E 24 (4 J 411
AR, LI PABN A9 M-H - A %t 1R, AR 45
CLSI 2016 4FHr i, 45 5 i 24 728 by sk sl vp Ay
JI VBT A A1HE 2 22 8 BH A TR AR
1.5 qPCR il Fr i 126 TR Ak 71 HE 5 AR OC 3L R 3R ik
7K

3 59 B AN HE 2 3% 78 B 1 TR AR SRS TR TR & 3
mL LB V& AR B; 35 2, 37°C 200 r/min 3 1 2 X5 5 4=
KM g 1.5 mL #2540, il A RNAiso Plus £
HURNA, 3% % 5% /3 ¢cDNA, % J] SYBR Green 4t £}
% K Mex-AB . Mex-CD . Mex-EF 3 [H % 15
i, orpoD NS, 519 75 IL# 1, qPCR
2498 8 min; 95T 15 s,60C 45 s, JHH 40 1K,

F1 SMEREESIMFT
Table 1 The primers of efflux pump gene

PR/

FN FIYIFE51(5'-3")
(bp)

F: CCCTGAAGCTGGAGGACG
MexAB 202
R: TGCTGCGGAGCGAGGAT

F: ACCGGCGTCATGCAGGGTTC

MexCD 164
R: CTGTTGCGGCGCAGGTGACT
F: GGACCAGCACGAACTTCTTGC

MexEF 137
R: CAACGCCAAGGGCGAGTTCACC
F: TAGCTGGAACAGTACGATCGTG

R: TTGTCATCATCGGCGCTG

1.6 2l

W HE EM AL BN AR S
T R EE O IE IR R [ RS 25 Rk A
BT . 254K H & 120 g 43 S HIK R 2 ¥, Sk Al
30 min, B 20 min. AR 25 2508 73k B K
840 mL, —Rifi/K 720 mL, 4£ .M AR d ik
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F Sk Bk 1200 mL, —RTA17K 960 mL, HL 2 ¥k
KRR A G20 A i U8, 60°C e 75 28 & e 4 &
120 mL, EP454E 25 1 000 mg/mL ) 245 7K B, F
0.22 pm JERITIERR TR, —20 CHEfA8 ™
1.7 A R R RS2 i

K 10 Bl 25 7K BV 43 A M-H 3R I, 1l
B 2 M-H Pl (T 280038 G VHORT L 8E
SR | SR 4 ) A 2,20 mg/mL; £ IR B 4 4R
1 EA AL SR IE S0 1,10 mg/mL;
FAGF BIAR BB 3 0 0.2.2 mg/mL) , R H
K-B Kzl PAOT 2 &1 HE 25 BH P4 T8 Ak X bt 2B &
4%/ CIP .MEM . CN Al E 31l & 28 542, LIS
H 24 7K BV M-HLF A R XOER 00 TR 3A 1Y
Ak
1.8 Xl AMHESE L R R IR KT s R

PRI HE A BH P B R B TRV 2 3 mL LB W
PR E 353 N, 37°C 200 r/min 33 72 WG B, ORI
DO QA o I8 1 B e = D0 14 I O e el T
[ LA 4% B 7 A9 3. MIC (minimum inhibitory concentra-
tion) V& AL | 25 T FAL (&R AL  Z R Y
% BV BE 43 5150 10,20 mg/mL; FAG F Mk BE R
2 mg/mL) ,CIP FIH 25865 T Fl2H (4257 1 h nA
2 TH BRI, MIC ¥ BE CIP 7)) , 4% 440 B 37°C
SR 2.4 h 5 3 SRR, gPCR Al 2 HE 5
FHREE R R AR (7R 1.5) o
1.9 Gl

i FH SPSS 13.0 GE i+ 31 4F #1784l 70 B, W24
6] LE 35 R ¢ K 56, 22 40 1) e 35 R O 22 99, P<
0.05 N 2ERAGIFE L.

2 #R

2.1 34 %k MDR-PA 2 1645

K AV B TR 7 s R 2 e DN IS IR 4 5 1) 340 £k
mRPA [ 255, 345 2016 4F CLSI H Wibn i, 34 ¥k
PA ¥J°k CIP \MEM Tiif 5k , &5 5 0L 3 2,

%2 34 %k MDR-PA Xf CIP #1 MEM BJ MIC 4> %15 52
Table 2 The MIC distribution of CIP and MEM in
34 strains of MDR-PA

MIC (pg/mL)

PUER
128 64 32 16 8 4 2 1 050250125

CIp 1 12 7 9 3 1 1 0 0 0 0
MEM o o0 4 13 14 2 1 0 0 0 O

2.2 HMHEZE F A PHVE B RR T e 4t R

S PABN (50 pg/mL) J& , 34 £ MDR-PA X
CIP. MEM, CN Fl E [ 4 38 34 B 12 4 K, Ho
MEM F Il il 25 B AR 22 A6 B 0~23 mm, 57 5
11 mm, X MEM Hi ifif 25 48 4 8508 PA 5 24
B 5 X CIP Hh i 245748 S USRI PA A 7 Bk, & 38 4E
MR AR A 5k (PAS.PA11.PA14 . PA29 F1 PA36) ,
i 2 A IS 2 78 BH P TR PR
2.3 qPCR Al Jr i 16 B R SRS AR DG HE PR R

LI PAOL 5% I | 5 Fk MDR-PA 1 4 £k 14 /4 4
HEZE LN MexA \MexC .MexE W &/0H — ik
K2 PAOL W 2 f5 a8k 2 5 U b, 2 R A it 24 &
SL(P<0.05) , 55 LA 1,

40 =

Wl VexA
30 -
= MexC
20 =
MexE
D10 o
5 - 0 E IEH
<.
Z :
E \
2 \
\
N
17 <IN
N
AN

PAO1 PA3 PA1l PA14 PA29 PA36

1 SMERPEMEKIMNERERRAE

Figure 1 Expression of efflux pump gene in positive strains

of efflux pump

2.4 h2xtpu AR I AR R

i 5 K-B A A I A v v B 25 A Crome) AR
W2 R 25 40 (tomy, ) FIT I 1 8 A8 A48 25 SFe ) 1 vh
5P AERER R, R0 & B AR 2 EH /N
FFZ Ry S5HAERERNEIUER, kRZ
FPMEIAVE T o MR 3 Rl L BT %) 10 Fp b 2 Xt
CIP ¥R I AFEHLE R, o s 55 | 4 e A0 T A
R AEOVE B o 10 e 24 5 fa IR FE AN 34 )
CN RI R HEBVER, b g0 A HAS T s e
Ve B o ZF 03 RS R A% X MEM B AT
PRRIE AT, e 20 3 1 U [R) VE FH deii o 45 Fbo
20 B LT R o

HE—25 5381 K B, W 25 LT R 5200 PA29 (41
HH EAR ; TS T4 PA36 B 5% PALL 4800 35 Al
KA EXT PA1A  ZE0 3 FLILAE 7 X5 PAS A I B 34
B WEW, 2503 4 FE 2,
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®3 HHEMNHERMNEEANOZME (KX E/&/IME, mm)

Table 3 Effect of traditional Chinese medicine on bacteriostasis of antibiotics (Maximum/Minimum, mm )

PUER &R FUNE . EM Eipes wE o REE BT HT BRI

CIP 0/-2 0/-4 0/-4 0/-2 0/-7 0/-5 0/-1 4/-4 1/-5 0/-1
MEM 1/0 5/-2 0/-1 0/-1 1/0 1/-2 1/0 3/-2 4/-1 0/-1
CN 0/-2 0/-6 0/-2 1/-1 0/-2 0/-2 0/-1 3/-6 0/-4 3/0

E 0/0 0/0 1/0 0/0 0/-2 0/0 1/0 0/0 0/0 0/0

K-B 7R A 1) o 28 12 v B AT e ) 55 0 AR BE AT (e, ) T I 30 B A2 25

F 4 MDR-PA X HASHMAZMN RN (& XE/&/IME, mm)

Table 4 The reactions of MDR-PA to traditional Chinese medicine and antibiotics (Maximum/Minimum, mm)

Wk B L B ik e G MW I T EAE 1 Ji

PA29 0/0 0/0 0/0 0/0 0/0 0/0 0/0 1/0 0/0 0/0
PA36 0/-1 0/0 0/-3 0/-1 0/-1 0/-3 0/0 1/-4 0/-3 0/0
PA1l 0/0 0/-3 0/-3 1/0 0/-4 0/-3 0/-1 4/0 1/-2 0/-1
PA14 0/-2 0/-3 0/-2 0/-1 NA/NA 0/-1 0/0 0/-1 0/-3 2/0
PA8 0/0 0/-6 0/-4 0/-2 0/-2 0/-1 0/-1 0/-6 0/-4 2/0
PAO1 1/-2 5/—4 1/-4 0/-1 1/-7 1/-5 1/0 3/0 4/-5 3/-1

K-B A i) 24 6o 1 BE 2L e, ) 5 250K BE A Crem, ) BTNV B B0 AR 22 (B NA R IIAE

A B c
1.00 - . 1 I 1 . .

05 - ”‘I_IIII_ 0"..' ERT R
_1 . - - -
0.50 -
-2 - -9 - . - ‘ Bk
0.25 - n 1 | I 1l 1 ‘ I
_ - B8 o
£
£ b B it
i@ 0.00 « m—— . — — — ——— — 4 . -4 ‘ —
QJE D E E : SARAE
&[ 2 ) * <0 . S
g . Bl T
1 BE shis
e M s
o l- l F == ER
. _ N T =
.l [ ] .l 0 =
-2
- - - - _25. Y !
) 14 A
—5.
_3 - - T _6- I _7.5 | | | . |
% v %&@ﬁ&r*@*%%»& %&%@f& ’( X&

A:PA29; B:PA36; C:PAl1l; D:PA14; E:PA8; F:PAO1
B2 zixt MDR-PA IR HI 2200

Figure 2 The inhibition effect of traditional Chinese medicine with antibiotics on MDR-PA strains
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Figure 3 The effect of traditional Chinese medicine on efflux pump gene expression by qPCR

2.5 H XML R SRR R R

A H 24556 A1 BE P TR R A1 TR B 57 5 T
KEGAL B v, o3 Bkt rh 2 2800 3 JRG 4
FRAE N FLAE T, T Ak PAS \PA11 Fll PA36, 432 AL B
Ji 2R 1 qPCR A A HE 2 FE PR A SRR L. A
3 AT L, AN A B AR RN A T Y RE G
MDR-PA MR FEH Y FRIE . FO0EL 20 E
e 37 PA8 (1Y) MexC Fll MexE (/) 353k , 4 h I 5 B
WA CIPAERT , 280 ik W] 0 3 98 MexC I
MexE {13235 , 4 h i 3k KF [019% 5 2 h i), 28000 3%
FH DL PAL]l MexE 2353858 . AL BN PAS 119
MexA .MexC Fll MexE 335 TG i 520 5 76 CIP /EH
L, B A AN EE 2 h B R A SR A R R K
S, I H SR MexE (P< 0.001) . % PA36, H Al i
MR A CIP AR FHARL, EZE 51 MexE Fik4Y
Fo TETT4 h IO HAS T REAH PATL SMESE
MexC , MexE & [H 3% 3k &t 43 5l B4 5% 123 £%5 1 79
%, CIP XT 4% B Bk MexA . MexC F1 MexE F) 5% Wi A
Ko 25X B4 CIP ZbFEZH  h 254 B4 (CIP 5
TG A A A [ AP HE SR SE R SRkl 22 R A Gt

2P X (P<0.05)
3 1Tt

ANHETRE 5 (R o 3k & PA £ T 1 24 1) B AL
il Z—o PASMEZ th 3k : OB T, W
MexB , MexD , MexF . MexY, J E B E I EH,
HARNEY AR (BR B 20 Q& 5
P Bl & 25 25 1, U MexA . MexC . MexE . MexX , i
BN N A @M 1, 40 OprM., Oprd |
OprN, JE BT T 18 , A A TPl L A . B Frak
7% e Z 1 PA AMHESE 7 1 /9 551l & MexAB-OprM |
MexCD-OprJ Fil MexEF-OprN , ¥ J& F i 25 /]s 2%
T 43 24 (resistance - nodulation - division, RND) %
ST, PABN JE 2 ML) RND B AMNHEFE il 71, fig
e 5a e Pk 1 5 AN HESEAR W7 A 25 A B kBT A: R Ab
HE, i T RS AE 2 B9 MIC {8 PR, $2 5 Ak T
PrA R A BURAE . APk I PABN R HE 2 A 1A
Z AU A MDR-PA fi MIC {8 F#AE PUA5 L B AR
s SCHRAE (1) SN HESE T BRI , AR S5 LA CIP B
7t MexEF-oprN , MEM i #&F MexAB-oprM , CN i %
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MexXY-OprM, E fjifi #&f MexCD-opr] """, % F4MNEZR
0 706 A K-B ik R AU b G 5 A1 HE 5 BH
MDR-PA, [ T Ji &L 1 25 %F MDR-PA #ME%E (9 1
ARG

AWF5E & B, PABN fEHE = MDR-PA X FHiAd:
FRUEM: 5 CRE—2C . LA CIP FIMEM BX
4 PABN M 34 ¥k MDR-PA i v 2] 5 £k 72 FH
P MDR-PA, 3 K K- 9 F 5% & B 5 4K B 1)
MexA Rk 8 % & T E AR PAOL, 3 H A& kA
A MexC FI/EX MexE JEH E 3R, $R A MR FE A
1 2RI T2 PA £ 2T 24 11 SR B AL Ok 2 1
MDR-PA RS MIFZE IR Fe A 5 MR R A — 2L

ey A —EMPiEER B2 54
F W AE R R E ML AT 2 o AR SCR i S
RIS S B A R DATE I T 2 R 2
HREVE T 10 MR 2y 3l K-B R R I ) v v
2l 21 5K FE v 2 201 T DN 0 TR B A 2 R I
2y SHUAERMIER SR, IR IR R AR 2218
INFER SR S5HUERNER IS TUER, R
ZRNEAET, S g R R I S A R
PHEAEH FERINFEYER , 85 SMEmE
Fili B IR VD A SR RS BUAE T, 2O E AR
FF X5 RR B R A5 PUE - (L3R 4) .

o ¥F B 45 0 S BIWR R PG A/ e £ 2 A AR
PA X} CIP.MEM % #1 4= & ) MIC {8 , I fig B %
MexA MexX FE R B9 26 38 Ko A SC & 81 =2 Ak
FOAHAE  HAYT G0 A BB A CIP H 6
IS [7) P2 B 2 5 MDR-PA AP HEZE 36 33k, T
J&: MexC . MexE R R Rk b i &, R gy
A A HE AN HE IR L R Gk R S PP A R 0 AE
o 5P 2 RS G /A B 1 A A HE SR 3 R
MexA . MexX 3235 RYEBURAVE FIAR LG, T 25 5 3
MDR-PA M HER B F kKTt Al g2 24
AHESNH MDR-PA 15 A

Wit 2 P R 2 A TR A R R P 25 KA
HC H &R, — Bk, 22 m, 5 RIE
FH/N BLAS 5 7= A i 25 0, 5 7 245 B P T g i 7
R, HAS S B MK 6 R RN 3 R K S 1 BT 9T 46 SR 3R
B, 2 gp 3 AR AR R R AR T ] A
P E A HE L A 9 Rk e p AR R PR EH .
Kk, 5 HEH R fbrAd £, vl e S xthid £
AEFEDL, BRI, IR R PTG BT AE R 5 i
W FH 5 T
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W 6 SR AR e
0 REM EET RV AR

[ Z]1 BM XNk S PR R B A B2 /) 5 00 5 & R R AR 52 Crp D) A PR ) I
F 6 Wik 2E R OGN S AT M AR LLEE, S B I R AU R IS A ol vk e ) e e i 1
FAAb2E L e R SR MR . AE HERREE O RER 6 itk 2E & 6 & o
G ) S AV A I B R 25 B8 VR M R B IR AT AR AR B X SR 0, XA AR 1 A T 5 SR 0 AT A S M R — Bk
tro LR EFEAMEEIE L E (follicle stimulating hormone , FSH) 412 # 1 4 1 & (luteinizing hormone,,
LH) M —- B (estradiol , E2) . Z2[ii ( progesterone , PROG ) £ FL 2 (prolactin, PRL) ., 22ifi ( testosterone , TES )
2 701 e LG 000 PR I UK 8 A8 1 0 10 0 R 3 e AU D B 5 L 7 4 3R e T ) G R o AT
<8% , i I I ER 6 Tk ) G0 G % B2 #8<12% 5 25 T H A MEAR C R A r R T4 T 0.9, #HCPEAR
o i EFEAEE 6 AR S H U ORI 6 TAR G EA R AH DGk R e ) — Bk, AT R
FRE M b 53R I RS DU RN S it B2~ A AT 5%

[REIA] A ROCRIE T (RONMIEE ;s R B0 R s M B 2P EFL 3R 2T

Comparison of the performance of the 6 hormone CLIA Kkits

WANG Xiaoyan', LI Zhixiong', DONG Zhining', LI Ming®, WU Yingsong**

(1. Guangzhou Darui Biotechnology Co., Ltd., Guangzhou, Guangdong, China, 510665; 2. School of
Laboratory Medicine and Biotechnology, Southern Medical University, Guangzhou, Guangdong, China,
510515)

[ABSTRACT] Objective To compare the performance of the six hormone CLIA kit from Guangzhou
Darui Biotechnology Co., Ltd. and Beckman Coulter Commercial Enterprise (China) Co., Ltd, and provide the
basis for the domestic commercial hormone chemiluminescence determination reagent kit replacement of the
import one. Methods The minimum detection limit, precision, accuracy and sample comparison test were
detected with domestic and imported hormone CLIA kit, respectively. The correlation and consistency of the test
results were analyzed. Results The sensitivity of follicle stimulating hormone (FSH), luteinizing hormone
(LH), estradiol (E2), progesterone (PROG), prolactin (PRL), and testosterone (TES) reagents of homemade were
lower than or equal to the reagents of imported. The precision of the six hormone CLIA kit for the homemade
was < 8%, compared to the precision of the six hormone CLIA kit for imported <12%. The linear correlation
coefficient r value of each objective were =0.9. Conclusion The six hormone CLIA kit for homemade has a
good correlation and high consistency with the imported kit, can be used to replace the foreign expensive
reagents for clinical detection and basic medical research.

[KEY WORDS] Chemiluminescent immunoassay; Follicle stimulating hormone; Luteinizing hormone;

Estradiol; Progesterone; Prolactin; Testosterone
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PER I E 6 T A2 5 N o W T RE 2 W B
AR I AR, AT AR 8 A [7] A 35 A S 3000 5 1)
WA, T B2 WriTs S I RIGYT WSS R0 (HA
AR 0L B 2R v AT, S o 0 o A AR I
W R R R EE R AR I
# (follicle stimulating hormone , FSH) 42 # {4 A= i,
% (luteinizing hormone, LH) . #ff — [ (estradiol,
E2) .22l (progesterone , PROG) %], % (prolactin,
PRL) . 22 (testosterone , TES ) 25 18 2 11 ¥k FE P K%,
DATE: 32 2R P B 928 4 A i K 5 WO o 4 A
(enzyme linked immunosorbent assay, ELISA ) il %
BRIk, B A2 AOG 9 73 BT HOR (chemi-
luminescent immunoassay , CLIA )£ & N 4 o7 FH 128 7
B, © A A B AR 2 RO S e R B Ry
S PR R VA it b ) 009 A R OER VR L TG
VR N THERZ DN/ o = ) i = a1 P = i 18
I AR 43 B e Tk 18R e b2 Aol a3 i
A7 S, an % I HERS PU 1]+ Dl w2 A E
oy rEl AR &L g L B B R DR, R
TR R B A I 2, FRA TR 2 ™ B R
AR b 25 R e o I R0 G B e 2t 11 9%
R o i R s R, ARSORE
] 7 I R ek 2 Ao e 1 I 0] S5 2 119
R be ko s R R T LR, L Y
T i A TR 2k 2% R i e o T e i) 4 4ok
PSR b R D e i) S AR A -

1 RS

1.1 MR
1.1.1 FEAR

WAE 20174 6 H 5 HZE20174F6 H o HJ M
IR 22 ARG 6 AR B IS AR AR 125 1], Horp 5
PeARKE 37 1], Lo PHEARKS & 88 1], A% Y Bl 7E 19~
54 % Z[A] SRR 37.6 %

1.1.2 ®F&

TN T 8 B A AR Ay A PR ] A B
PE S = R & (k2 ROt e o i) A
B A 2R O R & (fb 2 R e e o3
o) L ER e 2 i & (fh 2k BB o i
) e i R & (A A O g g A
) V2RI A e D ) & (Al RO g A
o) SRR e I i ) G (b RO g e A
25), U R ik B A= P00 R 6 WiAR 4 .

DU & 2 R R A BR (CrP D ) A R R R 412 B 3
PRI 2 B0 & (fh 2 R 6Tk ) R s R A iR
& (fh2E k) AEFL R I i) & (fha#
Koe) ME I R & (s Rk ) (AR
W AR B (fh2s ek ) LSRR & (fh 2
K ) B HAH R R S A v L DA TR - DL
TEE PR 6 WHAF & .

1A 2k J 45 i : Lyphochek® Immunoassay Plus
Control ( F 1K P #5 3 ANA [F Mk BE K F) L ik
40320, 15 H Bio-Rad 2~ Al .

P 6 TINLE 4% &« 5 3 AN R B K 1Y
LY B4 L 4152 201701, W [ ) P 3 7 % A= )
BHEABRAH]

1.1.3 Y78

JE MR 2 A A B A R Y 4 A shik2#
RICHPEF AL 5 W v 2 R RE R 32 (P D) A7 BR
N UniCel Dxi 800 Access T it R 5% o
1.2 ik
1.2.1 A BRI 55

Z:2% CLSI EP15-A2" SCF , H 2 4N R4
T1 H 4300 85 43 ) Xt 2 e P A o i 44 T A I 20
U, A 20 YKL I & S AE 1Y -3 {H (mean, M) il
i 1 22 (standard deviation, SD) , 15 i M+2SD [ 4%
TR, MR e U R A o i B R AT A HE i 1 R e (E E
PP A I A 5 A, LA — RO B2, K M£2SD 1Y)
Vo R AV N SRy s s 7 = Rl = N U B (3 i
HRR
1.2.2 MH R

Z:7% CLSI EP5-A2"" 3CHF, H 2 4 Z 114 45 3t
H A 43 AR I 3 A4S A [R] 7K v BE 1R TR A I 7
FEEsh A H 3, Bk 5 RE TR, HE 4%
I H 52 45 5 79 M. SD F17AE S & %X (coefficient of
variation,CV) .

1.2.3 PR

%7 CLSI EP9-A2"" ' SC, 2 4N R iy 45 1
H AT 43 ARSI 3 A4S AN [] 7K ST 1 32 118 £l Joi 45
f L B H 3 YK, ESE 5 R GE AN TR A H
T 5 5L 1 M5 80 A R o e 22 , 3150 =X Al
X 25=(M—HE1E ) /R {EX100% .

1.2.4 HEARHAL

B RS 25 ) 3 & i AR AR, T 2 AT &)
AR G BRI, 2R 5 K2R . LA
HE T30 B K I 2% SR S o BEIE Y, LA = 3 )
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BRI 8 R Ry AL AR X, o S 6 BOH 1400 A5
Ay AR i 1 T TG 5 SR 1 22 (DA
R EAE W IE, LA A E TR DL 4 R FIWTBR , 75
P ) 0 A s 45 SR 1% 22 10 07 A ) BT R AL PN o
B A AT O B A S, A X XY X
MBS A5, DL 4 A5 -2 25 (8 R BT RR , BT A
ZE (B ARAS N ) BR AR, 5 A  H BR (R M %%, FE B
0= N = AV = R G S Tl By L & B Dt |
&5 R B A S B — ek
1.25 Siithh

FIIHI SPSS 13.0 4t it %14 A1 Medcale 1A X4
ARG I 235 TR 3 59 396 4T — T B2 [m] A AH S 20 BT I
Bland-Altman 7 5t 73 87 ; | SPSS 13.0 G 118 /4 %F

YHER BE EA T e KSR O3 T
2 #R

2.1 I fRAG I PR BG4

R HH 45 T 2 e 85 A oA it R AR 45 A58 o 5 1
W RLU H Y 285 5 9647 PR 050 100 05 J7 B 4015 45 1
— WME T TR R v A ME S 1 M22SD 1 &5
RN — R R AR B R LR, 24
K45 ) & 3 fe Ve TE BN, 3k AR W
FSH .LH .E2 ,PROG it 1] 5 A A ] B #7415 F D1 e
o 149 FH R 3k 700 B4 e AV RS B, 3K B AR 90 19 PRL
TES 32X 7] 5 ARG 0 FR 447 5 DL 5t 22 19 A 1 3k 5] 1)
o ARG R —

R EACK DRSS

Table 1 The results of lowest detectable limit

TH kS AE) Wyt
M SD M £2SD &JGMH e fiiAs KR M SD M =2SD AJGME el pR

FSH(IU/L) 500 316.81 1133.36 0.009 876 458.2 1792.4 0.12
LH(IU/L) 562 306.25 1174.39 0.008 746 522.3 1.790.6 0.17
E2(pg/ml) 2332740 8977682 2153 186.66 9.91 1564181 98741.22 1366 698.56 17.65
PRL (ng/mL) 366 258.41 882.82 0.25 1145 43523 2 015.46 0.25
PROG(ng/mL) 1556891 78982.5 1 398 926 0.062 2004560 98758.2 1807 043.6 0.1
TES(ng/mL) 1888974 68475.5 1752 023 0.1 1357861 637419 12203772 0.1

2.2 LML g

AR 4R 5 F A= ) B DL v = B ER 6 T 4% 7 A
A, 154 I 5 et 25 SR L3R 2, 3K B AR Y
FSH .LH . PRL i1 4% 1 ¥ [ RN D 5 2 7 A 107 X 71
—#E, IRHRAE W) B2 TES 3877048 M6 Bl /N T 0L 58
S AR R TS . 35 ER AR PROG R
FIL G L= T DL e = 19 PROG 10

*2 ZKHEEE
Table 2 The range of linear

- LR

ikEEW) Dy &
FSH(TU/L) 0.1~200 0.2~200
LH(IU/L) 0.1~250 0.2~250
PRL (ng/mL) 0.25~200 0.25~200
E2(pg/mL) 20~2000 20~4800
PROG (ng/mL) 0.1~60 0.1~40
TES (ng/mL) 0.1~15 0.1~16

2.3 K% B R

NEAE YIS E 6 AR & X N L2 E 6 I
R G 2k 5 KA Rl —An 3R 6 T Il 5 B4 i
IREA Y ER 6 T & RS % AR <8% , Ul i &
B 6 WHAF & H<12% , W3 3, B 5544157 &
IS R N
2.4 YERPEIL

K H AR YRR 6 WA G SE 5 R PAT R
A — PR TR A B il 15 3k, U491, 15545
B AL, AT HEAT ek, WER 40 3856 A= 1)
Ko DU 2 300 X6 A ol B4 it s ) ke 1) 25 RAR AR
P TE RN, B P<0.05, I 24N AR
IVAE Wil ke SRSV STINAA
2.5 J

22328 Z2 R D A AR o i LA S S 52 3 ik 38 S
AR 6 TS B AR B4R S A DL AR 5, T I
IR A WD ER 6 TN A5 2 A AP SR EES b Y R
550158 SR 6 T A3 PR (B AR o o e 4 o
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Table 3 The results of precision (X +s)

3K Fi A 4R NgE=-b= vl
JRAE il 1 JF A i 2 JifE i 3 JAiE 1 AR 2 JifE i 3
LH %% (IU/L) 6.99+0.14 30.86+2.37 113.41+49.69  6.79+0.12 31.36+1.67 115.91+6.35
CV(%) 5.33 4.99 6.22 5.08 4.12 6.35
FSH % 1 (TU/L) 11.3420.35 54.55+2.09 91.72+13.06  10.82+0.58 53.71+7.75 94.38+16.54
CV(%) 5.19 2.65 3.94 7.01 5.18 4.31
PRL & (ng/mL)  9.94+0.22 28.84x1.12 80.55+14.71 9.74+0.32 30.01+2.16 83.05+17.37
CV(%) 4.68 3.67 4.76 5.82 4.90 5.02
E2 & & (pg/mL) 36.77+8.34  234.64+63.3  683.78+101.7  37.64+6.95 236.31+94.7 688.78=161
CV(%) 7.85 3.39 1.47 7.01 4.11 1.84
TES % (ng/mL)  0.89+0.002 4.14%0.03 11.71+0.35 0.89+0.002 4.050.08 11.54+0.25
CV(%) 5.23 4.22 5.02 5.18 6.87 4.32
PROG % ## (ng/mL)  1.68+0.008 11.07+0.33 22.3120.71 1.75%0.03 11.07+0.33 22.39+1.18
CV(%) 5.36 5.20 3.76 8.61 5.21 4.86
F4 AEBERKER
Table 4 The results of veracity
. K B i 7
s T b (AVN:} -
THE XS (%) 1l 2 CWUR) V-2 25
i1 6.990 6.990 0.00 0.58 0.012 0.072
LH
(IUL) JEfaE 2 31.930 30.860 -3.35 3.587 0.013 0.974
B 3 123410  113.410 -8.10 10.561 0.008 6.231
i1 11.340 11.340 0.00 1.524 0.011 0.631
FSH
(IUL) Fids 2 54.210 54.543 0.61 4.231 0.001 6.259
JE 3 96.960 91.713 -5.41 7.856 0.016 11.964
B 9.936 9.936 0.00 0.789 0.021 0.396
PRL
(ng/mL) J 2 29.400 28.843 -1.89 2.871 0.011 2.875
JAE 3 84.798 80.548 -5.01 6.452 0.017 20.466
IrigEg! 38.970 36.772 -5.64 4.867 0.022 1.721
(p;im T 2 227240  234.635 3.25 15.478 0.013 10.328
JE 3 725.530  683.783 -5.75 41.250 0.001 30.095
i1 0.935 0.890 -4.83 0.045 0.031 0.003
(n”gr/Er:L) JiiE 2 4.140 4.138 —0.04 0.347 0.024 0.099
Jid% 3 11.755 11.708 —0.40 1.002 0.013 0.208
FiiE 1 1.739 1.682 -3.28 0.124 0.026 0.007
PROG
(ng/mL) Jix 2 11.094 11.073 -0.19 1.102 0.021 0.322
Jii% 3 22.325 22.305 -0.09 2.104 0.016 0.655

TG BRI TG R RE MY .
2.6 FHXAEST
FIH SPSS 13.0 Ze it 54, AU v 25 &k M4 #r. FSH #H ¢ R % r{E M 0.990 (P<0.01) ,

D25 2R S %k RN, LA 38 B A 45 60 A6 0 445
N 25 KA , X 125 B3 S 1 39 PO A 45 R A7 AR
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Table 5 The range of quality controls

| T A% i LH(IU/L)  FSH(IU/L) PRL(ng/mL) E2(pg/mL) TES(ng/mL) PROG (ng/mL)
ik Ei ) 0.781~1.71 7.78~14.4 4.89~7.97 36.3~178.9 0.72~1.21 0.582~0.109
NE7x=] FRIEE 0.827~1.59 8.95~15.1 5.09~8.02 40.1~164 1.02~1.54 0.494~0.866
iLHRAY) 8.87~17.89 14.5~24.9 12.3~19.4 155~362 3.51~5.22 5.97~9.91
Ny IR 2 10.9~20.0 15.7~25.7 14.9~21.9 170~359 4.30~6.13 7.18~11.7
iLHAY) 37.5~58.9 36.4~59.7 29.4~42.8 337~669 5.24~7.75 22.2~35.6
D yi RIS 34.4~55.3 21.9~33.5 32.8~45.1 392~683 6.16~8.86 20.1~32.8

LR PRI 5L y=1.045%+0.092 ; LH A 5¢ 25 r{H
1 0.986 (P<0.01) , £k % [0] 15 77 #2 4 y=0.937x +
0.373; E2 tH K R %L r (54 0.9(P<0.01) , £k [0 15
77 H y=0.875x-9.911 ; PRL #H ¢ 2 %X 1~ 0.988
(P<0.01) , Z& % [m1 )4 J5 #2247 y=0.910x-0.595 ; PROG
FHOE BB r K 0.904 (P<0.01) , ZEPE [ H 7 #E K
y=1.212x+6.428; TES #H ¢ R %4 r {H / 0.918 (P<
0.01) , £& Pk F 5/ hy y=1.257x-1.10, Hi 5 & WL &
15 fifi FH WU 44 92 003 A9 FSH . LH , PRL 5 &1,
IR S A2 )5 DL o = B A DG PR AR A, T 5 4
1% E2 .PROG . TES il /I & 2 1~ & 19 #H X 1
W2,
2.7 2MRGEFF AR

A 2 Z 40 22 0] 285 S i £y = e 11 ) - 3k
St A= PRI ) 732E 1B X 100% , 7155 J £
TE£30% 2 WIIAT & %, A% %) FSH.LH .PRL
E2 X7 5 Il 728 FSH.LH .PRL .E2 i #| R4 /44
RABREILF] 80% LA I (£ 6) , 1 PROG , TES it 7| 2
RGETFA RN T 80% , 5 FL 542 30 1 IR Ho X 225k
1 80% .
2.8 Bland-Altman 43-#T

K Jl Bland-Altman 4t 3127 J5 %65 45 01 H 2 41
W5 25 AT 7B , LAR B i 50 5 D1 v 3550 )
B A IME R X, DA B 25 5060 Y il S5 5
[l 2, FSH il 5E 45 % 95% — B0k FL R (X+1.96SD)
H-6.3~10.2,94.4% (118/125 ) A A LA A — ik
SRR 5 LH I 2 45 5 95%— B0t AR (X£1.96SD)
H=5.5~6.6,94.4% (118/125) F M L {8 7E — 2tk
FLER PN 3 B2 1 52 45 5 95%—F 1k FLFR (X+1.96SD)
g =45.8~28.1, 96.0% (120/125 ) B I {8 LL 4 75 —
kAR A PRL O 45 SR 95% — Bk 5t R
(X+1.96SD) A —8.6~4.5,95.2% (119/125 ) {1 Lt

{EAE— M BRI ; PROG I 72 45 5 95%— 2 it 7t
R (X+£1.96SD) }—2.5~1.6,97.6% (122/125 ) () i
F AR AE — 250PE FLBR Y ; TES I 5 45 5 95% — 35tk
FLBR (X+1.96SD) M —4.6~2.7,95.2% (119/125) Ft
H H A — 2P AR P 5 2 4N R AY 455 H {E 4%
R EA B — 3k

3 it

H A P4 KB B B 77 i Ak 2 kAR
R a3 B o i btk 11k 27 B e B akan) 22
Wb =5 B AR RG] A TR R) S AR
WAk 5 5, 76 3L 2 B I7 HLAME LIRS B2 o AR SCxt
R PR ) Ik i A R 6 T ik 1150 DL T 2
Ko TEAT XS,

o AR ARG 0 B B sz bl 3% 70 S g ARG ) i J
R, R 25 B AR B0 370 B A8 7 5 0 L ) — 3K
PR AR A S ARG DN B R B B ) A o R
PRAE S M7 2 G 2% B0 S ARG 0 485 SR o 1 e %) 4

AWFFE S % CLSI EP15-A2 [ 3FMy J7 Z2 46l
] 7 (1) 3 Bty A= 4 22 40 Rt 11 DL v 2 i 3K
FI & 1) e ARG DU B, 245 5 S 7s F = 350) & 1 S A1
SR LR o v A W 11| R 1) o NE 1 0L
8 SR 24 {5 SR ) — SO BEE A B0 3 750 A ) 3%
SRR B E A 5 DL e = R 6 WA R &
W PRI 25 R AR B 2R . DL 25 SR E ™
I i A Y R R M AR O s Bk ) &
Ko

MM EENRN A SR, AT S L
BT FIE R ISR IMZ W &7 o 22 i
K AFEHE O R vk . B an R 45 v 1]
H 5 A A B 8, 75171 F 23 F] VDVIA Centaur
PR KG I 22 48 B2 \E2-6- [T 7] 5 % [C /A 7 Elec-
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Figure 1 The scatter plot of correlation analysis

Fo HEEXHER

Table 6 The results of agreement rate

sys2010 A9 B2 57 AH &M L 8%, B2 M E2-6-TT 5 %
[C A 7 Elecsys2010 1) E2 1) &% 43 % 4 0.93 Al

WA I 51 %4 FFA 1AL FFEH (%) 1.12, 315 435104 18.85 F10.72, r{E 43 514 0.904 F1
FLS: Ei ﬂ;‘ Z;E 0.916, AHXS R /9 72 fE 43531 24 0.817 F10.839" {HAR
PRL 125 117 93.6 *E%—%%%%X@(Egﬂiﬁ’ﬁrj %//-\\Ej ADVIA
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6] HPV & 7 I3 | 20 TR 19 25 5, 20 HT HPV LR 43700 485 SR A8 ve 9 eIk | Bz ;N6 738 B L b o 78
BE ., SR S5IE% FE8H L%, 82 LSIL HSIL & DL 28 94547 K 2, OR {8 R 43 51 M
0.951 (P=0.000) ,0.981 (P=0.014) ., 5 LSIL £ %5, 4F % & HSIL J& LA 15 48 [ 1 FE B PF %, OR N
1.033(P=0.000) . HPV YL SE: HSIL K L 1 248 S i fa I P 25, HSIL K LA 1 28 20 5 1E % 75 S 2 L
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P <0.05); 4 , HPV59 . HPV33 \HPV18 13 5 HSIL K LA |k 728 £ e KUK A 56 (55 1IE % 12 S
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The clinical significance of HPV genotyping in cervical lesions

WU Yanhong'*, WU Xuerong', LV Wei', ZHANG Xin', ZHENG lJi¢®

(1. Department of Laboratory Medicine, Wuhai Maternity and Child Health Care Hospital, Wuhai, Inner
Mongolia, China, 016000; 2. Department of Gynecology, Wuhai Maternity and Child Health Care Hospital,
Wuhai, Inner Mongolia, China, 016000 )

[ABSTRACT] Objetive To understand the distribution of HPV subtypes among patients with cervical
lesion and investigate the relations between cervical lesion and HPV subtypes involved. ~Methods Patients
seeking care in the Wuhai Maternity and Child Health Care Hospital from July 2008 to May 2016 were
reviewed. The 1 825 women who met the criteria were grouped by histological diagnosis from cervical biopsy
into normal cervix (909 cases); low-grade squamous intraepithelial lesion (LSIL) (668 cases); and = high-grade
squamous intraepithelial lesion (HSIL) (248 cases). The three groups were compared on HPV infection,
distribution of subtypes and outcome variation among subtypes to describe the clinical significance of HPV
genotype in the development of HSIL or above. Results The protective effect of age was present in LSIL
and = HSIL when compared to the normal cervix group, with OR of 0.951 (P=0.000) and 0.981 (P=0.014),

VeF 45 1. By il T R AT A, N R+, 5% 016000
2. by a R R a A, MR E, 5 016000
38 A R AR LL, E-mail : 39947629@qq.com



STEWSEIT G 20174611 %5945 o] T Mol Diagn Ther, November 2017, Vol. 9 No. 6

© 417 -

respectively. But age was a risk factor for the = HSIL group when compared to the LSIL group, with OR of
1.033(P=0.000). HPV infection was a risk factor for = HSIL, as the OR was 52.672 (P=0.000) between =
HSIL and the normal cervix group, and 10.038 (P=0.000) between = HSIL and LSIL group. HPV6, HPV11
and HPV51 were risks factor for LSIL compared to the normal cervix group (OR=11.041, 7.665 and 2.590,
respectively, P<0.05); but HPV6, HPV11 and HPV51 played protective roles instead for = HSIL when = HSIL
group was compared with LSIL group (OR=0.083, 0.342 and 0.660, P<0.05). HPV16, HPV58 and HPV31 were
associated with risk of = HSIL (OR=26.990, 6.135 and 3.315, respectively, when =HSIL was compared with
the normal cervix group; and OR=7.937, 2.264 and 2.426 when =HSIL was compared with LSIL; P<0.05). In
addition, HPV59, HPV33 and HPV18 were also associated with risk of = HSIL (OR=3.342, 3.178 and 2.634
when = HSIL was compared with the normal cervix group, P<0.05). All of the six subtypes, except for HPV31,
were associated with LSIL (P<0.05). Conclusion HPV genotyping predicts the risk of = HSIL and may

benefit clinical care and facilitate risk-based patient management.

[KEY WORDS] HPV genotyping; Cervical lesion; Risk of cervical lesion
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CGEGUBIT) R SR B H R 7, 4H B4R 185
AT IEA AR, Al N IE 2554 T FH B R 3R 22
AT ELESHAE, AN IR IE S04 AT R AR S 50k 5
1) K AN ST FEAR BRI 50 Ll . &R 590
P53 GORH SC A J A 5 Sk IR TR 3R 40 i (4 18
spearman AHICPE ST, THECTORER FHAES B B AN
K ) , A 3 R, BT Logistic 711494347 (3 41
SO0 1 QN AT VARG 560 T A T Logistic, A il
IS5 PR G 56 F G Logistic) , L P=0.05 ¥ 56
IKHES
2 HR

ARIFF I FFE VT S M3 1 825 441

AEIY 16 ~80 %, HE S 38 4 ,99.40% (1 814/1 825)
RO TR AT ST R ARE A 22 W
43R 3 4 IEH TR #4909 ] ; LSIL 41 668 1 ;
HSIL 2 DL 95745 21 248 ] (445 219 5] HSIL & 29
B FE S ) o
2.1 SN HEL] HPV R YLZ ARWS B 53 AR

3 HLZH HPV JB s 58 SARE I8 1Y 43 AT 1 0L 3R
1o FA%R 745 W Bl 5 o BRI A 3 &5, HPV
J Y SR A 1 Y #a R (4°=320.785, P=0.000) ,
TS AR A E AR 5 (P=0.000) , §i{H FH
AN FH S F R AR W4 (1 4 rpoka 34
2.2 HIRFRL] HPV WAL 53 A

HPV 21 F I AUTE 3 S B2 G i, o4y
MENER 2,

K1 FR.EOIHHPY BERGIHE HPV B EAEEREAN S

Table 1 Overview of age, case number, HPV-infected case and HPV infection rate among all the groups

21 51 AR () P E (S ) R pi%R HPV B 1% HPV EYR (%)
1EH T 30 16~80 41 909 436 47.96
LSIL 16~71 35 668 555 83.08
=HSIL 18~62 38 248 243 97.98
K20 HPV B R A TT | =320.785, P=0.000; 5 4 AEIA 25 5 He 4 FH K AN ST AEAS BRFIAS 36, P=0.000
x2 BFEAHPVEFENSH (n(%)]
Table 2 Distribution of HPV genotyping among lesion groups [1(%) ]
FL PR Y NN AEE LSIL =HSIL Hif
HPV16 75(8.25) 138(20.66) 162(65.32) 375(20.55)
HPV58 66(7.26) 101(15.12) 56(22.58) 223(12.22)
HPV52 94.(10.34) 90(13.47) 29(11.69) 213(11.67)
HPV31 37(4.07) 34(5.09) 26(10.48) 97(5.32)
HPV33 30(3.30) 42(6.29) 25(10.08) 97(5.32)
HPV18 25(2.75) 51(7.63) 16(6.45) 92(5.04.)
HPV39 29(3.19) 37(5.54) 12(4.84) 78(4.27)
HPV66 32(3.52) 39(5.84) 6(2.42) 77(4.22)
HPV68 33(3.63) 33(4.94) 10(4.12) 76(4.16)
HPV56 32(3.52) 33(4.94) 10(4.12) 75(4.11)
HPV51 24(2.64) 40(5.99) 6(2.42) 70(3.84)
HPV59 15(1.65) 31(4.64) 10(4.12) 56(3.07)
HPV35 14(1.54) 9(1.35) 2(0.81) 25(1.37)
HPV45 6(0.66) 10(1.50) 6(2.42) 22(1.21)
HPV6 17(1.87) 100(14.97) 9(3.63) 126(6.90)
HPV11 18(1.98) 74(11.08) 2(0.81) 94(5.15)
CP8304 48(5.28) 53(7.93) 13(5.24) 114(6.25)
HPV53 56(6.16) 46(6.89) 11(4.44) 113(6.19)
HPV42 9(0.99) 18(2.69) 2(0.81) 29(1.59)
HPV44 7(0.77) 13(1.95) 4(1.61) 24(1.32)
HPV43 6(0.66) 3(0.45) 2(0.81) 11(0.60)

EEEA W ULE R S T BB SN
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2.3 ik HPV B K B AR 2 a] 1 AH OC
Gakiin

HPV BHE A HPV FAYE 2 4 45 % i o iE A5k
R g5 (P < 0.05) , 5 2 2 [RI4FE 8 1) 22 S48 FHAE S 5806
5 v A A ST AR AR BRI B, P=0.001 , AL [A] 45
25, XTAERY I ZE R 0T Logistic [543 47,
43 A H X HPV &R 4L 19 %2 10, OR {H 2l 0.983, P=
0.001,

22 BRI 3 09 PR A 8] 4F % (spearman
A I3 BT ) CHPV JE e (P 2l <7 A A Bk ARG, 3 )
A B EZER, P=0.000, XF4F# & HPV Ji& L 2
AR 2 R ] £ 50 JC F Logistic 181 19 23 A [ 55 3810
3 AN AR R A R R R R A AT R A
(P=0.000) , It LA A fE i FH 47 J¥ Logistic M4 ],
3 AT H X B S AR B R M, 45 SR T UL SR 3R
x4,

®3 HF#HEZRESLSIL.HSIL & R 57 R
Table 3  Analysis of risks of age in LSIL and =HSIL groups

1 H LSIL

=HSIL

ETE(Y ) PE(Y) ORE®  95%CEF  P{H* (%) OR{E® 95%CI P{H* OR{H® 95%CI' P{&°®

41 35 0.951 0.940~0.961 0.000 38

0.981 0.967~0.996 0.014 1.033 1.017~1.048 0.000

a2 5 T B B4 A, b5 LSIL 41 A

2.4 HPV &Y 55 TR Z A K R

1 825 il i34 HPV ik /e % HPV & & 5 (K fe Al
A HPV B A 3 M FIESBRE R T A K
AT REARE RSB, P=0.000, 41 [0 47 i % 22 5
SR J5 AT £ 50 TG Logistic [ 9 4347 , 45 33 10
F 4o

F HPV 1 21 F 7 28 55 ) A0 4 dt 57 A A 1k A
Ko, A7 i M (P <0.05) B2 LT 9 Ff . HPV16,
HPV58 ., HPV31, HPV33 , HPV18, HPV51 , HPV59
HPVI11 .HPV6, iX 9 F 7 B R H Z 3 T JF Logistic
50 HT, S5 5T 0L 4.

%4 HPVEEHELSIL.HSIL R ERTEREE 5 Hr &
Table 4 Risk of HPV in LSIL and =HSIL groups

IEH B LSIL =HSIL
(%)) [n(%)] ORfE* 95%CF Pfi* [n(%)] ORMH®  95%CF  P{H*OR{H® 95%CI  P{i"
HPV [ 436(47.96) 555(83.08) 5247 4.104~6.710 0.000 243(97.98) 52.672 21.518~128.934 0.000 10.038 4.045~24.909 0.000
HPV i a1 65(7.15) 120(17.96) 7.728 5.365~11.132 0.000 0(0.00) - - - - - -
HPV &5 5
ﬁﬁu{;fihﬁ 87(9.57) 146(21.86) 7.025 5.022~9.825 0.000 36(14.52) 39.145 14.944~102.537 0.000 5.573 2.119~14.658 0.030
[ERAE Sz =)

HPV & 1@ 284(31.24) 289(43.26) 4.260 3.276~5.538 0.000

HPV16 75(8.25) 138(20.66) 3.401 2.472~4.678 0.000
HPV58 66(7.26) 101(15.12) 2.709 1.909~3.846 0.000
HPV31 37(4.07)  34(5.09) 1.367 0.814~2.296 0.238
HPV33 30(3.30) 42(6.29) 1.943 1.149~3.285 0.013
HPV18 25(2.75)  51(7.63) 3.099 1.839~5.221 0.000
HPV51 24(2.64) 40(5.99) 2.590 1.491~4.502 0.001
HPV59 15(1.65)  31(4.64) 3.478 1.800~6.720 0.000
HPVI11 18(1.98) 74(11.08) 7.665 4.450~13.203 0.000
HPV6 17(1.87) 100(14.97) 11.041 6.451~18.895 0.000

207(83.47) 68.951 28.057~169.452 0.000 16.188 6.494~40.348 0.000
162(65.32) 26.990 18.492~39.392 0.000 7.937 5.602~11.245 0.000
56(22.58) 6.135 3.874~9.714 0.000 2.264 1.480~3.465 0.000
26(10.48) 3.315  1.754~6.264  0.000 2.426 1.309~4.496 0.005
25(10.08) 3.178  1.617~6.247 0.001 1.636 0.883~3.029 0.118
16(6.45) 2.634  1.226~5.659 0.013 0.850 0.431~1.675 0.639
6(242)  0.798  0.291~2.187 0.660 0.308 0.121~0.783 0.013
10(4.12)  3.342  1.323~8.446 0.011 0.961 0.425~2.172 0.924
2(0.81) 0477  0.103~2.200 0.342 0.062 0.015~0.266 0.000
9(3.63) 2233  0.900~5.542 0.083 0.202 0.093~0.440 0.000

a & LSIL/=HSIL 21 5 1F % 5 #i 4] b %, b £ =HSIL 4 5 LSIL 41 [ %%,

ARG HPV (VS HPV B Fe s il 45 21
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3 i % . HPV16 Fl HPV58 AN AL f& B 1 =5 HLAE [ 43

A 5T T HPV B Y (1 4F % 75 B A 16 ~ 80
(38) % , 4 #% J& HPV R YL i - 3 [ & (OR {H N
0.983, P=0.001) . 5 AjMWFoE" —8, K&
AR i B /N HPV gk e S8 80 5y, B & A8 I8 1Y 3 K
HPV JEYLR T [, ARWF5T 45 R IR 52 i) o) g
HPV 1 5 H LSIL (LSIL 21 5 1IF % ‘& &4 i, 4F
i 1 OR 18~ 0.951, P=0.000) , LSIL # # bifi & 4F
W K-, 5 %% J& Sl HSIL K L4 95 4% (HSIL A LA
A4l 5 LSIL 41 L4, 4R i3 1) OR fH 4 1.033,
P=0.000) . i A & LSIL Ay A Bl & 4F % 09 38 K
HPV JE& UL i n] BEPERFAIC, £ HSIL & D) [958 nl G
PEALREAR (HSIL M2 DA 1 A8 20 5 1F 5 2 L%
OR {4 0.981,P=0.014) .

AWFFEH HPV JE& Y2 LSIL (HSIL K P Fg78
() fE 5 R 2 . HPV IR fE LSk e KA 8 LSIL (19 X
K (OR {2} 7.728, P < 0.05) , HSIL J% L I 95 A8 41
JC HPV I fis R . HPV /= 1 sk gy 2 Bl Al fig
£ LSIL i Al B H HSIL & LA 738 (P <0.05) , 5
1EH B ] b g, O HSTL K LA A8 i XU & ok
JEYLH 11 68.951 % (OR A} 68.951,P <0.05), 5
LSIL 4 b4, i fes sk e 45 8 HSIL B D L 28 1)
XU 2 RS e 2 1Y 16.188 4% (OR {4 16.188, P <
0.05) ., HPV =& 5KfEIR & Y i HSIL J L
e A% 1 XU i (OR ) SR F i fa B R &
A UL HAA HPV & fa AU AT 512 HSIL K LA A8 ik
fE AN 235 | HSIL K DA b A8 | 75 5 i g
TR A L ] i 23 B AR 5 78 8 35 HSIL K& DA 1o A2
I FE RS -

ABEFE 21 Fp o BUSATK . Hof HPVG
HPV58 ., HPV31 . HPV33 ., HPV18, HPV51 . HPV59
HPV11 HPV6 iX 9 Fl A J2& LSIL K DA 148 i 52
mi K & . Discacciati 2538 H 15 #0000 248 1Y i7F @
KB 5 B Y 1 HPV B FH e Pk o AR5
HPV16 . HPV58 . HPV31 J& HSIL & LI _F % 2% i 15
K2, HIEH B #id] Huds, B HSIL K LA R AE
i) OR {843 51l 4 26.990 . 6.135 F1 3.315(P=0.000) ,
5 LSIL 4 Fe#% , 5 HSIL & ) _E %78 i OR {E 43431
9 7.937.2.264.2.426(P < 0.05) . AW FINH
HPV16 . HPV58 HPV31 n] fig 5y #0042 1) K &
HPVI6 & i fa B A, B %5 EF ik h
HPV16 5 ¥ & 3 9w 28 19 3F J KU OC R o 5

AR T2, KB 4 M X ) R e R HETE | =7
A Hb X HPV16 . HPV58 ., HPV31 J& Yk & 73 5| hy
20.55% (375/1 825) . 12.22% (223/1 825) . 5.32%
(97/1 825) , HESE — &5 AR DU, 07 2 AS b [X 75
&S BFIR Y HPV A,

5 F HE Si4 H# , HPV59 . HPV33 . HPV13
J& LSIL M HSIL & DL I3 48 1 fa B & (P <
0.05) ; {55 LSIL 41 b 4 , HPV59 \HPV33 ,HPV18
FEAN & HSIL K Pk b3 28 1 fa B PR 25 (P> 0.05) .
5 2 Ui HPV59 . HPV33 . HPV18 i LSIL #il
FBHSIL & DL AR AT REvE 22 R £, JF e e it
LSIL ] HSIL J Dk b3 28 % R iy 71 . A sk5E v
HPV18 %I 7E 6 F 3 HSIL K DL 95 75 £ [ 7 750 v
fE B MR o T AR 1 400N A B 7 3 B 14
f HR-HPV 1 £ J& % HPV16 . HPV18 5 70% /¢
o fHZRBF 5% o HPVIS 1Y 5 1A 8% e 3 & (%
(5.04% ,92/1 825) , ‘B FUjea W41 A 2 45| HPV18 &Y
JEYL R F R 6.90%(2/29) . 7E E 0" BIBFSE h
HPV18 f 5 {XAE CIN T FIEr S50 2 45 A7 1 10] , 4%
B RARME, 73 9 °h 2.86% F11 2.78% , X 7] fig 15 ML IX.
#ERAH %K., H W™ #E B HPV16, HPVIS Al
HPV45 Jik YL 78 7 351 i g v oS 25 DG BEAE T, gy
by Br A B SRR ) 00% LA L, & T HPV18 [ 15
S D e A

5I1E# 5S4 %, HPV6 . HPV11 . HPV51 J2
LSIL 1 & k& 1 2 (P <0.05) , HPV6 . HPV11 2 /&
LSIL JAUBS: 1 d5e i 1% 3 78, OR fH 4393l 24 11.041
7.665, P=0.000, 5 LSIL #H [t % , HPV6 . HPV11
HPV51 & HSIL & LA b3 228 i A 47 R 25, OR fH 4%
5124 0.202.,0.062.0.308, P < 0.05, A] fig K Ay HA] %f
P A s S AU 7= A S A PR P, DT BRI S AL Y
fa Pk . HPVS1 BRE T fa A, {3 H gk
LSIL, JEAREAR 22 1) K Jie

HPV52 7€ 3 /M B4 v B 5 R e %, (1
FEAS & LSIL  HSIL & DA I35 48 1 fa B P & (P>
0.05) . FRANIZEAIESE , HPV52 1) E6 Fl E7 Jt A 4
SN RE A B 7R BUE TR D RESE A B 1E &
FL S BOCRE D . ABFIE Y, 29 ' B
BEPAUH 1 BIEYE T HPVS2, If H 2 5 HPV16
RA YL, B4 HSIL K L A 414 6 f) B —
HPV52 JE 44 (CIN 11 \E 41 4 ], CIN T 41 2 3l )
CINII W 2 i 45 1 5] HPV52 %I 5 HPV44 JE 4 8k
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go o] WL fE B MK AR TR TR A A, HOR S b
LEE R

1E A B 5% HPV45 . HPV56 . HPV39 . HPV35 .,
HPV63 .HPV66 . HPV53 . HPV CP8304 #ff A~ J& LSIL
FTHSIL K VA AR 52 R % (P> 0.05) . LSIL,
HSIL & L) |75 40 HPVA45 . HPV56 .HPV39 &L %
¥mFIER 84, 25 BREASIT R, A
HSIL & L) 97254047 HPV45 . HPV56 . HPV39 i —
JEGe B L S ARG RR A B, R WX 3 Al A B
SHSIL & DL Ry fa ket . HPV6S \HPV66 /&
WHO A7 1) 14 B A 80 = fe HPV JE R AL
PIRR T LU I 58 0N O CP8304 2 R fE A,
HPV53 HPV66 2 H i Y, HAE B M A i /i 78 A
AR Z (8], 2012 48 & R WAFFTIA HPVS3 FlI
HPV CP8304.(81) I IRfEH" , AHF5E i HSIL K LA
| 48 41 % HPV35,. HPV6S . HPV66 . HPV53 |
HPV CP8304 H.— Jgk 4y my H: 55 1% fi BUTE A5 B 4L,
HSIL J2 DL 13 28 41 FURG ] 5] 3 86 3 5 A ff 5%
W HSIL & VA _E 6 A8 19 4l 57 fE B B R HPV6,
HPV58.HPV31 . HPV33 . HPV18,HPV59 iX 6 fft &
& WV A Iy . AR5 IA S HPV35, HPV6S
HPV66 . HPV53 . CP8304 AN = i B, 311 HPV53
HPV CP8304 ¥ FRIKfE RIS T T

Sk
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RSO EHT A ik i

RAkR REFR-BRI #HKE Fezk HR AXF

R

[f F] BTN — M BRSO, DR R0, SEIUA T B BE IR T DL R M5%
PRI T2 0, ARk, & KIR M T s B 9 A J , FAE 22 I @ k) iz o AR S
T R B AE R RN, MK TR i T SR SO IR TR A W) LR R SMZ W K HC A 5 T B4 A 2 B
FI, X REER BT AR ARIMS WA L 7 SR R EZ b 0 R SR E R
RGN VR E B IR oS3 AMAS SO XS HL I i B L A Bk 2 oo fE— R

[K8IA]  Hr i AW 9OuHRE ;s (RoM2 I

Progress in application of quantum dots as fluorescent probes

GUO Xinxin, Erxiati+Tuersun, HAN Zhenyu, LI Jinzhu, YANG Yan, LIU Tiancai*

(Institute of Antibody Engineering, School of Laboratory Medicine and Biotechnology, Southern Medical
University, Guangzhou, Guangdong, China, 510515)

[ABSTRACT] Quantum dots as a new type of fluorescent nano-materials have attracted wide attention
because of their quantum effect, wide excitation spectrum and high molar extinction coefficient. In recent years,
with the development of the preparative technology of water-soluble quantum dots, quantum dots have been
widely used in biomedical researches. Here, the structure features of quantum dots, and biological imaging,
vitro diagnostic and other aspects of the biological application in water-soluble quantum dots as the fluorescent
probes were reviewed. The application of quantum magnetic beads in vitro diagnostic, quantum dots in the
rapid diagnosis, double-tagging and chemiluminescence are also discussed. In addition, the application of high
throughput, automation and diversification of quantum dots were evaluated.

[KEY WORDS] Quantum dots; Biological application; Fluorescent probes; Vitro diagnostic

i 45 (quantum dots, QDs ) J& — Fji 2 T K b4 FHVE—Z538 , I Ak Kk R ek T e

B HA MR B PO A OEHETE . Chan 25K 1
ARHEAT 2 I BE AL T ) 240 i AR U, T T
AR AR SO TR e o BRI s
LR R AR IC B A M e A 45 5 AT 20 B 4G DU Y —

1 ETREHREE

e A T AR — Pl R LA T 2 R = 2
iy S EEREN I SIS 1IN PSR {P S P a o]y

12 Bk FCEE R A T SR e A s e S ok A
PR AW s A TE PR B B . B K P
T 5 A B B B A S PR R B2 /Y
IS A W 2 R 2 U R ) R B e~ A I . AR S
AL T TR AR o U ) 2 TR S M2 W D T 4

TR Z RS A HATRE Y F 22
iy IT-VIJ% (i MgS . CdSe . ZnTe .HgSe) #1 M-V
% (U GaAs.InGaAs . InP . InAs) JT % 2H (1) 15—
R FE S5 (BN CdSe/HgS) 4k Bk, H Fitgd
0B WL IS SRS T YR

HE 478 BRARAFEL(21575058,81271931) ; B R S 3 RAF 7L % (86374 %) (2014AA020904)
Kl . F ERRFRIES AR FRITIK IR, ) &, M 510515

*38 A& % R 4, E-mail : liutc@smu.edu.cn
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PP H LA LA A TR . B 1 R 5 HoR
1 5 Ry, FCAE A ) B 2 AT 5 S BT R A 102
A SAMVOCRRIL, BT R A ARS
DLH, U 1RO OROETE 5E R BB B UK
TFOL R AR FOCE FMER R S B 5O
ERTIN NI 251 B U RN R el (e A e e
R Al 2 AT LA o AR A B R S RO
PN T Z BT, LML Ie s B
Fr BAH_FIRAEE ZERSMS W 3 20 A 15 25 4
BEATZ BN E

2 HEHEFIUBAI N A

2.1 & ARTERIMZ I ]
211 T R-REERAERSMS WY

WEER | BVRETE AN A R, J2 b 20 50 4R R &
) — R BT RE MR}, F 2k Ll VR AR L
J& W SR ACI R WL, FESNINRE AE TR, w3k AT LA
PR 5 R 23 1 HR BRAE TR A B ROR
Ly N AR T N = S N7/ L B e 2
S T KRR E U B E AR g
PG A T A Ok T R 1) — TR 1Y f
PEFFOR -G REBR , P A S ARG | 2 1 2 A 55 40
Sl 3 Ok Bz 1N

Zhu 5 B REER AR, DS AR e 0o
KM A C Jz i £5 1 (C-reactive protein, CRP) , fil%
PR 59T CRP (4 F 5 BEHUAR 7% 45, BE R R FI R AL
1 QDs 5 4= W 2 Ak 1Y 53 — e X (9 B v B e 44K 1%
He 8 U AR T T A AR 0TE R Y
CRP. i i K ill QDs Y2 GAF 5, A Al ifi 37
CPR M J& . %% CRP S By 0.5 fmol/L,
¥ B YEFEI7E 0.01 nmol/L~7 nmol/L,

Sun S5 H FHREBR A 8044, 17 5 (QDs ) 7R
B, TR AR R AR TR R B AR . AT
BSA-DTPA-Hg & & W1k R 58 24t )i 4% BALB/c
/N AR B — Bk B s BEBTIA Hg-mAb . 3% 50 58 BE BT
RS R W R R L) QDs 54 R AL
() BSA-1gG 45 & , # JOSUHT AR 825X, ek D A= 4
SR B R OR B . % He' R e L AR
1~1 000 ng/mL, K H{ B} [8) 45 %6 2 30 min, A5 22 F
NN Hg™ PR ki
21.2  HTRAE AR IEaZ W Y

HRE 2 W, PR 22 N B2 W (point-of -care
testing, POCT ) , 248 7E5k A 55 3 AT 1 I R A ]

TERFE I 37 BD 203647 3 B, A B AR AR TE L 30 & 4G
B B I A 2 AR T, PR A B A 6 445 SR (W) e A AR
AT A RO R A — 2R 2 Wy kT Yang
S IR AE R e )2 M (immunochromatog-
raphy , ICTS ) > P 3 #5138 H 59 F Jig 2 H
(alpha fetoprotein, AFP) . 1% A1 BA 5E T XU B 44 & >
B, AR E W AR e A DB A, e X
() A B B A4 [ 2 7E f 58 )2 B 40 2% 9 R T 2k
(T line) , 1 il A9 2 St G I 43 Sk A6 I JFL 5 O 5
FE o 3k i Ak AFP K H i 1 ng/mL, HAE i &
A AT 50 pL, EA R HEF 10 min, KA H
G 0 B PE] o 3y i e A vt D (S TRDR R, X
T At A% B e b s At HLA AR B N R T 35

AR, v R R KR T 2 B 5 s 1
FH P A AL R ) A AR FE R
N AV 8 R BT (HBsAg) 55 19 HL 114G I
HAEE BEEAE X, Shen &5 F FH 40 12 #r
B, K SRR SRR BT e
o A I3 A9 HBsAg. b fiTH Ren Hi8 B 7 12
il 7 T 1 F 45 QDs I 5 5t HBsAg Y B 78 BE 4T 1K
TR E N T B A QD-mAb " A 2 Bk
Yo% BRINZR (T 26) A4 Fhi HBsAg 1 2 vl
Pk G-pAbs, il 4k (C £8) s It i £ 7
FEPLIA D-pAbs. A FHMEIMLIEFEAS S 5E 5 &1 05
PREFIR AT, T8 Wi F SR - R P 2 S W
QD-mAb-HBsAg Z 5 ¥, %52 &9l Lol 4t 5%
BT 26 K C AP BTARIR AR , 2 2T AL
BT T 5 G N MTHREA R PR, QD #44H Toi:
5 G-pAbs & L Je OB, Y C A 20 1E
5o KL RYR G BB FE 75 pg/mL~75 ng/mL, It Lt
1 58 1) IS AR 4 e 928 J2 A 0 A 00 51 1T 5 5 T i RE AR
A% 70 WL, A5 S ] 46 %5 7E 15 min DL, X ALK
KUk £8 35 QA0 5 7E 49 24 B PEAEAS i DU A5 f P A
N0, TP kA B T H A
(AR bR s
2.1.3 &1 RBRIE S o A

5 208 i R B A 1 B0 M 1Y I B BE L 8 A
FE N K& I E N AT, 51 A NS
BT, 2 ARYEE A4 AR Z WA, Hor
H5 . HO W54y 5 UL A% 5] 2 N 28 7™ I I 3R 4 9%
5o Wu SE DU R L A A K R R
THT 118 22 5 5 AR X 07 I 78 B U B v R AL 1) R
AR T CERER , WY HS A1 HO A X R Y £ 4%
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O3 S R A I £ 1 RITAS I 2% 2, Ak 1) S BT L
IeG VRN RIL , HFEAS TP AETE 2 T ALHG B2 N
W 3 2% A 5 s 2 RAFAE A HS 1, D) i
2 1 R4 A 9O RAFTE AL HO I, 4L 2
AT 90 2 PRERASAEAE T, LA &
Do I P ] R A, HHS5 FTHO 1A
4% BR{EL R 0.016 HAU A1 0.25 HAU (hemaggluti-
nating units) o 1% 7% JE A I B (8] 458 i) 7€ 15 min LA
N, EL AR IR PR AT , o] DL 908 5 09 S 92
T A A5 A 5 B 5 BEL Lk 3 A 18
2.1.4  F TR ROt A

6 Ak 2 K& 61 (luminescent oxygen channel-
ing assay , LOCI) 4f T [ 40 00 4R, J&—Fh 4740
M) B E BT BOR , 512 48 9 AR B AR S o A Fe R
FALG, B R R e IR 3 BERE R Gk Y
Vi, OB PR R SO IR B, R
R 2 AL AR TR AN 32 AR TER | 2 2 Ak R
B/NT 200 nm B, 7E 680 nm A9 i & G IR SR, 43t
IR SRR AS , PR A e AL 8 45
Z AR ER A BRSPS
Zhuang %5 F| ] LOCI X #6554 | F ¥ Ik 204 2
TS A A A2 R TIOER N, 3R E2 IR T RE A 19 KA
G YT DL — UK RE S AL R 45 1 1, R 1Y
AE T A% 3 W] ARG DU 28 0 3 0O (E . X2 Ik
¥ LOCI 5 s AHZE 5 MR S, XX 307 VA R EE T
12 A K B A N AR T A SR
22 BT EBEYRIE
221 BT AR AR

BT, W EY 10y ROt R TR 2
e rp— B 2 R A e 2 U R i
SR & X 43 AT AR 0 IR . 1998 4F |, Chan
G RSN R M K T AR AT
Hela 4 il B0 A% , PLIF T 18+ S 7AW AR X — 2
SN B P T o HE A AE Y AR e TR (glutathi-
one, GSH)VE A Ha & I, 7E/KAHH & B T REfR e &
SHHE (ORISR (L) 2 Bl CdSe/CdS #5e i i
T Iz 5 BT AR CD3 ik 42, il
#14 %) CdSe/CdS-CD3 5. iz aWiEHN
PREF X A M 94k U 40 L 2E 17 A 0 R AR, Rl i L S
Bt R % Y & (fluorescein isothiocyanate , FITC ) 5
O AR R R 2 . 25 2R W7 FITC A ic 19 20 i
TE 20 min Ji5 9GO T S0 bR 10 B9 20 B 3% 2L
Bk 30 min HPOUE S o, AP E A, &1

SRR S CdPO A i Bl g 2 2 A AN R R
(R 2P, DR T I R I FH A2 3 A KA R A
Soenen 45k T v IRAX AN [A] A, i & O RS BT
() 1 &, ZnSe/ZnS & F 1 Fl InP/ZnS &+ &, IF
PR LT A M A= A7 RE T SRR L A MR AR SR 152
Wi, 5 ZnSe/ZnS &t smAH LY , InP/ZnS 5 51 e B
THEAAREENE, 0T AR B A I A h, A
I TG B 1 B 1 AT LU X 22 4 i R T A i
W& -
222 w=T MRS G

IR SR R R A H R TR
WFFE Ko FH L LAASE A ok BB % FH T 16 IR 1912 W SR
J7 o AR H T AU U N G H AT I
S 2H 20 2 5 B T 5, A SE PR N P 3z B
Z R, A RA BRI R, R L0 LR
I OOCEA BN IR IERE J) , I HAL 2105 50
T A KRR . H AR H T 42U 4
(93 21 40 i - 507 R /N T 10% , AR K AH A B
CdHgTe/CdS it + fi 75 & S 9% K 790 nm 1Y & 7
FAIK 20% . Qian 5 L% R AR SR/
BRI 38 3 AR 2 O 5 2R 48 T ARSI 1) 3
[ & T 05 28GR 5, 1% S5 W) A iE 52 CdHgTe/
CdS 1 T i VE by 2 S 3 & F T 06 R B A% 1 T
Ttk
2.3 HFAUABR

S BR T R R F A N B a] R =R
WIS A48 80 B AT K 4 R B WA T
U B T2, EEBSEPH& T &8 7St
1% B ) 127 32, 2500 AT LA S X Y S8 2
MIHEATIZ W 53097, AR FH T I PR 25 4 1) 38 1)
RITRRAE AT RE

3 RE

SRR E S N2 S e R ot i S
SRS MS Wy T R @Oz o R e
B AREE Y 7 35 1K P o S R R T A
PR o AT SCE 2 Mo A B RN, AT R
il & BT R a7 s T 20, X2
KRMEFEN —ADEZ T ] 5 A AR A
&k £ R) s Kz 22 b A 2 00 A 3 B 328 2 G T 4
KRB &, AT 4 J5 & T a5 I 9% 7 1) K 50 o)
T Lotk Ak il XA IS L B R &
MEIRIT
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Study on long non-coding RNA and breast cancer drug resistance
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[ABSTRACT] Long non-coding RNA (IncRNA) is a class of functional RNA molecules with a length of

more than 200 nucleotides, which does not have the ability to encode proteins. IncRNA plays an important role

in the regulation of epigenetic, transcriptional and post transcriptional levels. Previously, researches have

investigated the relationship between IncRNA and tumorigenesis. Recently, most of studies focus on the

mechanisms of IncRNA and tumor resistance. In this review, the mechanisms of IncRNA inducing breast cancer

resistance were summarized and discussed, in order to find a new target or strategy for the diagnosis and

treatment of breast cancer.
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The molecular classifications of colorectal cancer and its clinical significance
ZHOU Zhao', NIU Hongxin** '*
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[ABSTRACT] Colorectal cancers are highly heterogeneous in clinical manifestation and response to the
treatment. Colorectal cancers that share similar pathological style and clinical stage differ in therapeutic effect
and survival, which raise the difficulty of the treatment of colorectal cancers. On the other hand, the treatment
of colorectal cancer is expected to be found at the molecular level of some of the molecular subtypes of
colorectal cancer to enable people to better understand the heterogeneity of colorectal cancer and to carry out
individualized treatment for colorectal cancer with different molecular characteristics. In recent years,
microsatellite instability has become an important factor in evaluating the prognosis and treatment of colorectal
cancer. Certain molecular markers and mutation status such as KRAS or BRAF (predicting anti-EGFR) has been
used in therapeutic strategies and patient classifications. The molecular correlation of colorectal cancer is an
important part of colorectal cancer research. It can provide evidence for the pathogenesis of colorectal cancer,

discover and prove the new molecular subtypes of colorectal cancer. It can also enable researchers to discover
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the potential factors affecting the efficacy and survival of colorectal cancer patients. The most important thing

is to find molecular markers that can be applied to clinical and guide clinical practice. In this review, the

progress of molecular typing of colorectal cancer is discussed.

[KEY WORDS] Molecular heterogeneity; Colorectal cancer; Individualized treatment
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