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[ ZE] Z5HWE (colorectal cancer, CRC ) J&— Pl 4 ERE LAY A E g , LRI AR AR AN B S, 5 i
H PR E 2, S IR B A AR ORI, TR, A A I 2 28 T (45 B (AR T R I
TR FRTIR A b 208 B 5 (fecal occult blood test, FOBT ) I P45 4G 5 413 9K S 4% 1L W Jo B 328 14 07
BTTE . AR, O T B W it A 2% TN 3R Wit A% 2% A AR I 4R T BR R 22 | #5 Fi sl B A DGR i
L2848  microRNA Jf 20 /9 DNA | T 41 A8 (1502 25 4 Dy &5 B 98 9 R BRIS Wi T R T 8 is 4% .
Fifi 25 Wt PRI 95 R0 32 %, A= b s 0 6 0 6T &5 B 9 R0 12 B A Y ORI PRA R B S TR IR . S8+
ST E A AR YR B AR 2 T EATTRR S A QIR TSI E 2 K2, AR SRR STk o) Jo Pk 4
EL AR A DGR 2 0 PR A (B Az A 3 5 8 RUAS JE R AT T ZEAE 4

[EsiA] Z5H Wi, AWsEY; Mgt ; WL

A summary of biomarkers for colorectal cancer noninvasive detection

LIANG Yuanzi', XU Junfa'*, HUANG Huayi***

(1. Institute of Laboratory Medicine, Guangdong Medical University, Dongguan, Guangdong, China,
523808; 2. Department of Laboratory Medicine, The People ’ s Hospital of Guangxi Province, Nanning,
Guangxi, China, 530021; 3. Department of Surgical Oncology, Roswell Park Cancer Institute, Buffalo, New
York, USA, 14263)

[ABSTRACT] Colorectal cancer (CRC) is a common type of malignancy worldwide. The early stage is
asymptomatic, thus it tends to be ignored by patients and typically develops into the advanced stage before any
symptoms occur. Henceforth, efficacious screening strategies would be very helpful in the effort to reduce the
mortality of CRC. The fecal occult blood test (FOBT) and endoscopy currently used in the clinic are 2 major
tools in CRC screening. Recently, more and more evidences regarding the changes in genetics and epigenetics
of CRC have been reported. Analysis of various biomarkers, such as the mutation of CRC associated genes,
microRNAs, circulating tumor DNA, stem cells, and protein markers have provided new methods for
diagnosing CRC. As the clinical research advanced, the detection of biomarkers has become very helpful in
CRC diagnosis and prognosis. Since numerous CRC related biomarkers have been reported, the biomarkers for
CRC are categorized into 2 major types in this summary: invasive and noninvasive. The noninvasive CRC
biomarkers are summarized here, and their clinical application values, ease of detection, and disadvantages are
also briefly evaluated based on literature research.

[KEY WORDS] Colorectal cancer; Biomarker; Cancer screening; Epigenetics
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25 H W 9% (colorectal cancer, CRC) &2 Fk 3 K
W ULE MR 2 —" . 4GS CRC kA A&
B2 2B 2R NS 51, A
FEFREE R R IR N TR i5t A% X 3AH B R 46
CRC FHIRE R AN B, 38 5 4 BRI R IR © ki
SMETR R B, DR R Ry “DUBR” A% . CRC
Ay 5 ARG R 900%" K284t B2 h
SRR IR, BZS L 2 A R I 28 , an iR
SR BETE R I 2 T bR SR Re T Bl 46 EL e
KA. I, 2 E i RS W2,

g3 FFR PR DI I R CRC i A 1) — MR
ARSI SR, HETATH TR 5] CRC 9%
S it R (M)A 38 F-hR s A 22, Aan il 7 SR R R
S ERAEAT IR R R AR A R, EEAR 1ok
Ui, Kl CRC 1) T-B ] 43 A A e @ PEA I 2
PR, 8 & A Lok 5 o A ST AR A,
CRC 73 FHr & P 7E CRC B F iRy R my s i A
PEARIRTT 77 R0 8 M5 B PEAL o H #4552 21 8
Mo R 1A A B CRC bRty , A SCHR i SC
B A , X IC AP CRC AR i Byl R I FH i A
DU R XEE iy B RS J 2 Ab A T AT EEME T

1 FEFEREMIAE

AN A B 72 2% 4 2030 56 (guaiac-based fecal
occult blood test, gFOBT )& H Hij & P 7 e w H 1 45
B ik Z —. X TR CRC, gFOBT R
R 65% , F5E 5 BN 77.87%" , HA T8 Ped TG
B AT 2 TR A U0 A, AR M — 2R RS AL
PRI S A S8R I 7 1%, BB CRC SBT3 F%
K 119%~33%"' . HSK gFOBT (1) 7 S0 R S 4R
A, o 2 gy Ane Py m AR B (H il T
AL £y 75 5B P R0 S P AT 3R 52 3 PR P 7 BBk

2 FEEMIESKN

Ffd e AL 2K (fecal immunochemical test,
FIT) , FC 5 BOR a7 2R BT X L2 & B i i S6 A
LS HEUR-BUAR R Y . ZETCAER Y CRC H1E
NHEH REE N 80% , 45 5 B2 90.12% . FIT i
% 1 gFOBT 5y 3Z 25 ) M W)z i e il , A T
) RAGE /N FAEREA R AT AGI . BF5E A 8K, FIT
X K M S B v 2 PR A R Ty, HL T
SRE TR E 25 Y BRI, BB AR ) T FIT
S 1B CRC 1Y A& Ak, 36 [ 9 b7 ik 95 T AR 44 (U.S.

Preventive Services Task Force, USPSTF) #k ¥ 4 4F
NEFEFT— IR FIT Kl o 2556 T ik f MR RE A S P 55
J7 TH B e AsE, FIT (AL L gFOBT K.

3 ETZEECRCHEXKEN

3.1 BT A SR K DNA £

FE A DNA ARSI BT X A MLZT 2 RS S 1 3
PRI e A AR AR AP A S, 22475k CRC & WL i) &
DR G AR A — B AT IG5 . JE K APC il
P53 ZR7AFAI{E R CRC Hil 5 /A K B AR a5 2 A
KRAS .BRAF il PIK3CA 7878 K6 M J& 0 2 Fiz A= K
5% 1K (epidermal growth factor receptor, EGFR) i&
IR MR PRGN 25 SRR CRC H A iE Al
FHAR R B 88 3G T 25 o LAt R DL Y 28 AR B TR
# ARIDIA. SMAD4. CTNNBI . TGFBR2. SOX9.
FAMI123B Fl ERBB2 , 1 ¥ 58 75 J PR 3 1o+ 4 ¢

5 i (AL 4% Wnt-B-3% PR 138 % . EGF-MAPK

I8 [ \PI3K 1 TGF-B i }% 45 ) B9 D g sk fHLAS DNA &
il B2 EE, {20t CRC WYL AR, FEFEME
S I TE 20 RN R R L SR TT 2 B DNA 128
A% 3l A A5G DNA ASIAE /] XF CRC #EA T Ar , i
fii DNA A EL 1l % DN A AG ] 5.

ULAF R I TF CRC i AR & A & ok ik 2
H v Cologuard 2 3¢ £ 5 259 % #1 5 (Food and
Drug Administration, FDA) 4t #E i) 1 > JE = A 1
CRC fifi #3050 & , 34 3 Afr 2558 5 DNA FlIfiL £
H X CRC HEATR AT , S RN 92.3% , F¢ 57 FE
H87% , LR L FIT @&, ok, v K24
J@ 57N BE B & 0 R R i 2 JT B i A i) &
B X FEfE H CRC FIE AT ARIRE 1) 575 L PR bR 7
YIRS H 2 90% 160%™, X 7E CRC (1)
2 ZW TRYTRITRUS VAL SR U IS — a2 1 S il
R JE
3.2 TR L2 1) DNA K

HY T 38t 4% 128 035t 4% A8 S5 L W] 52 i) CRC 1Y
K, DNA H HARAE Wy b 9 04 A FH 2 5 5 i
CRC Wi #r 2 W IR Y7 R WAL B AR R
TRAEAN (. 222k 57 56 3F LR ABFSE 19 CRC £
Wi & N & VIM . SEPT9 . ITGA4 . OSM4. . GATA4. #il
NDRG4™, B¢ I3 S H LA 4 5 K o i
1 (long interspersed element 1, LINE1) H J& AL B &
LI (%) SR AGLRE Lb FIT A 3 S0 15 5 T 280k 57 35 UE 1Y)
i J5 3 N A myopodin. KISS1 . TMEFF2 . HLTF .
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hMLHI APAF1 .BCL2 Hl p53"", W 323 R 31k
(methylated progesterone receptor, mPGR) Fll O°- H
Kt 5 I -DNA W1 5% 7% il (O° - methylguanine -
DNA methyltransferase, mMGMT ) J& 3 { 1l A %) 4
PbniE s 5 IMARAS AR FL | 2800 v Kt
BRI AS 325 . IR, 25488 DNA F L AR
Yy rT RE LU I P %) A b ZS W BE A Wi A {1

3.3 FETHBERHER CRC G

& M, 5%~10% CRC Hi JC & 45 14 Ik It
(sessile serrated adenoma, SSA) Fl4 147 tR: Jif J&g 76 A8
MK X 2 MR 2t — R AN HLUEF S22 1B
AR 2T R RS & Rl CRCH'™ B TR R AL R 3R
BRI AE AL, CRC A= 42 22 /07T 4328 3 4% : CpG
5y W L 4k % %Y (CpG island methylator phenotype,
CIMP) 48 (R T — IR es5 i B R £ E
PN SSA & il CRC Hy I ) (ot TL R AT E 1
(microsatellite instability , MST) ¥4 #2 Fl 4 {6 & R f&
7€ £ (chromosomal instability , CIN) i 4%, J5 2 5%
Fbrib B BRIE AL CRC,

CRC FZ i et AT i 5 e, CIN &
YL R PE DB & CRC 9 —A bR . ek
B 25 R | s i ) RE SR G \ DNA 540 55 ) g i
S FE O TRE AR R . PRI,
YL 5 1A 1p36. 1p12. 1q21. 9pl3. 14ql1. 16p13 Fi
16p12 i 25 7 AR5 CRC (R & a5 UL, i e € {4k
7q11 1 7q22 ¥ ZAE AR B E T G W i,
5 H p53 Rl BUBRI R ik 5% 5 CIN B R 4 H
SR, ML Y 530 CIN 3 PR 5848 [ S RURIAR
R A2 aE

FE 5 2 22 5t (mismatch repair, MMR ) X} DNA
S HIREE B SCE R, 3% th MLHI , MSH2 , MSH6 il
PMS2 3% 4 ANHEICAE S IE A B . MMR AR —
H A RE TR A B DA E M, NI AT
RE R EURIE & 4= . MSI Bt T DNA SSRCHIIE A fiE
77, B MSTZ5 | & CRC B— &4, Lynch 45
BAE (AR AR B R 25 E e ) il w =R
L[N MLH 5 MSH2 B 278 , i /U CRC 5 2E
hMLHI WEALA G, B ) MSTAR 59 R 41
1 BAT-25 .BAT-26 .NR21 .NR24 FI NR27 41 )i, Hf
Tl 1R 8 AN B2 2R AU (microsatellite instability -
high, MSI-H)CRC & X0 5 M@ =204 24~
WRAEEAE , 1R ER > B A A CRC k= MSTHHIE,
FE SONT B R RS,

SSA S T R IR T iR A2 R R AR o 3
M 5 4 A B R AR S iR A AR e, K
ZIHO T & FEE M TR AT E M (MSI-H)
S kA, o LR BRAF 199875 Fil SLC5A8 1 5
FH LA 2 5 | e MST-H IR 1 B 22 s R 22

CRC £ Fhist i i A L R TSt 7, R
— A e 2 AR RIRE R, Rk, CRC
()35 1 2 AOAR PR 3 52 4%, AR L A AR b i . R 2
ZAF 3K %5 CRC BRI S — 2 Pk ik Pk o
3.4 ETZMirEmAERM

Z ¥ {37 Z€ { DNA (multitarget stool DNA
MT-sDNA) AT 2014 AL HELE Sl CRC -3 X
W6 P4 7 A 301 L, B 9 FDA 48 A B FR AN I H =,
JU4E MT-sDNA Kl %F CRC B30 i A B4 7 B R
B, 3¢ TR IR 55 TAE/NAL (USPSTE) £ 2015 4F
10 7 R F ORIz R AR A T AR 5l T fig
FH I R I 18 7150 > . 55— 18 MT-sDNA Ji 4]
X (45 KRAS 5K & 4% , VIM . NDRG4 . BMP3
TFPI2 W 5 AL, B- L8l & H AN £L 8 ) # J1 CRC
M R G N 87% , F 4 i 958 (advanced adenoma,
AA)54%~92% (BRI T BRI KN Bk
FEWERYEE A MT-sDNA H sh il (f045 KRAS 3
%745, NDRG4 J¢ BMP3 W 34k, B- L3 & FH A
2L ) K CRC 1 R BN 95%~97% , AA K
57%~83% , AA 1) 7 LB BRI T Ig i /N, 4
& I, MT-sDNA ¥l CRC 1) R 45% Ky 93% , AA FlI
TCHEBE IR MR N 42%~66% (AR T B A 1K
IN) B SE K 87%~90% ., 5 gFOBT } FIT A
Lt , MT-sDNA 55 i e HH 258 50 (ER A A
Bt FEEAERY], B 3 4FHF T — Ik MT-sDNA £
AR RE A RAS A B e LAk
3.5 AL TEE I BTFI RNA 1A

Z 4 o B 1 5 RNA AR Sk L1 05 A5 F142 b
CRC WA Whn s W) BoR B A2 G . Hor g M2 Al
TN T 7% 984 ¥ (tumor M2 pyruvate kinase, M2-PK) &
5T M e g 200 B, TG 922 J2 A M2 8 DA ) 2 35 il
(immunochromatographic fecal tumor M2 pyruvate
kinase , iM2 - PK) J& ¥ 7F ) i &5 CRC 19 4= ¥ b 7&
Y. Kim %5240 CRC B3 19 iM2-PK {8, i 51
CRC R FEH 92.8% , M9 RBUE R 69.4% . iE it
550008 )2 B 2548 52 150 46 (immunological fecal oc-
cult blood test,iFOBT ) & ZE{H M2-PK I f0 55 W i
RIS A, =& b iM2-PK 19 RS fess , ELil T
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LA PR T {8, AR A HiT 5 9 CRC i b i o
5 T4 H (calprotectin ) J2& HPPr 20 i 01 5 055 441 fifd iy
TRV, 2 —Fh 2 g iy e PEbRak
Yo XFF ] N CRC /& H A 5 i 1% B Fum
(™, 45 AR RN 2R R CRC A HE

AN, 240 N RNA (miRNA) 7] ] F CRC
() L2 W, 4 miR-29a, miR-223 1 miR-224""
P TR RNA MR 7E — 8 Bitm T
CRC [ %, {3 H Firx 28 & SR 7E0T 58 B B, 38
ARAENG PR 1SN FH
3.6 FLTIhA WAl ki

i T T R R R 5 R R G R AR R R R
KXo CRC 3 1 18 I HEAL A filt e A 18 v
AN —FF , 55 A R Z5h I %) ik PR 3 28 3 A 67

CRC & izl i i 2 AR RAT I e 55 24T
FIEOHR PER AT S o X L0 I A W 1 i
JRITIRFE I E ABLIA Bl CRC, A= W7 36 58 J& AN W
FH R IR 22 1k, T fi st i E i o PR,
X LR AR YA B RE X CRC 2E A7 12 Wl
TR0 BRI, 6 50 S Z ) AR B A
AP AN KIS AE , T R SC R E 5 2 it
AW TR, R T 328 MR A A B B A
CRCibEARBHWIEH, LU ERIAHNTE 1,

4 MR CRCHREN

4.1 5% DNA B E:Abbr&Ey
VAR, L% 7 CRC A 55 DNA H 54k
FrB® B A KEMIY, H i K SEPT9 W 34k

R1 FEFEH CRCHEEWIREY
Table 1 Stool CRC biomarkers

SE A bR 24 PR RIYFE RS I EE DTN
F(f 5 (gFOBT) 65% 77.87% i 25

[liRAR:4= ‘ ) p 6
A 121 2 1 (FIT) 80% 90.12% i
APC . P53, KRAS ,BRAF . PIK3CA. Cologuard:92.3% Cologuard:87% i fx 2 A

DNA ZA5 ARIDIA . SMAD4 ., CTNNBI1 ., TGF- 7 & 9-14

BR2,SOX9 ,FAM123B #l ERBB2

KRAS . mVIM . mNDRG4 . mBMP3 .,
mTFPI2 . B-L2h & FH Al 41 5 H
KRAS . mNDRG4 . mBMP3 . - L 3l
A FIL2T 4R

EAElin iM2-PK

Z—1% MT-sDNA

2 4% MT-sDNA

VIM . SEPT9, ITGA4. OSM4 . GA-
TA4. NDRG4. KISS1. TMEFF2,
HLTF .hMLHI1 .APAF1 .BCL2 .p53.

S DNA 4k

mPGR 1 mMGM
1p36. 1pl2. 1q21. 9pl3. l4qll,
CIN 16p13 Hl 16p12 ik 2K ; 7q11 Fl 7q22
WL
BAT-25. BAT-26. NR21 . NR24 I
MSI
NR27
CIMP BRAF F1 SLC5A8
B 45 5 A
MiRNA miR-29a .miR-223 Fl miR-224
., TRATBA G 55 24T BT AN 200 1 K
Te| - -

K20 :290% KZL:=60% )55k

CRC:95%~97% , ity M e
87%~90% 25
AA:57%~83% Wi
CRC:93% ity M WUs
87%~90% 26
AA :42%~66% F Wi
CRC:62.8%, N
0 - it 27
AA:69.4%
it M WUe
- - o 15-16
F Wi
- - SRRl 18
- - U w7 20
- - SRRl 21
- - i 28
- - i A5 29
- - i 31
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(mSEPT9) ZHF5E#5 . SEPTO &b i i (1 % %
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PRI R AT IFSE  TERRE L2 b  RNA 355 B 57
H, A RNA B A 3 FH 1 g v e o B A 5%
SZH} %E i PCR (real time quantitative PCR, qPCR)J&
e JE I E mRNA Fk 158 10 i, G kg
Wiwk T — 1% 3L A I ¥ (next generation sequencing,
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4.3 miRNA trEY
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M2 47N RNA, 76 4 i PN B AT 22 Fh 81 22 (9 185 D) 6g
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miR-141 ., miR-21 . miR-152 . miR-7 I miR-92a 4 &5
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Table 2 Blood-based CRC biomarkers
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GeXP % ¥/ Hr BOARKE A8 2H 2L B E 2P RNA
AR TG

i’fi%l'z E_Hifi] F,iﬁi3 X'])Ek(llz —’?—H;%‘lél*

(8 ZE] HH EHAZELFELENE5Hr R % (genomelab gene expression profiler, GeXP) , ]
H— PP GE ] B K DU 210 g 9% (hepatocellular carcinoma, HCC) 21 21 4% 3F 4 i RNA (long non-coding
RNA, LncRNA ) &1k 1Y — Fh £ 51 335 5% 55 - 3R 4 W% [z 7 (reverse transcription-polymerase chain reaction , RT-
PCR)#: J5 ik , o HCC (2 W R PG B2t — @ iy k2@ il . 73% A& IF 0L Pubmed 400408 2 b ik
10 4E & R 1Y 5 HCC A XA B 1Y 8 Fl' LncRNAs , If-4r BB w5 14 o B Je St o1 4 M 22 8 i AR &
5 S B RABE | 20 RGN ARG BE ST —Fh 2 # RT-PCR Kzl J5 ik o 9 /il 23 Xt HCC i s 20 2 Fn 9
SR R 2 2UbR AR, I FHI2 I %2 f PCR $R (quantitative real-time PCR , qPCR ) SR S UEAG A 2 I 164745
Raeit. &R SR GeXP Z B IAR , 1 M X R BUE R IF . 53 7E 23 X HCC b 20 24 K dd
FFHLUP RN B T 3X 8 F LncRNASs #4922 5 335 58 55 LU [, HCC 42U LncRNA NEATI (HI9
MALATI .HOTAIR .DANCR .UCAI .BCAR4 )35 .3 T [ (P 1<0.05) ; FFEE 412U LncRNA GAS5 (93
ik B 3% ETH(P<0.05), qPCR JiiEHiES GeXP k& R —8, 48 N GeXP ZH o Hr i R ko
G T —Fh T RS P [A]IRHG I HCC 2021 8 Ff LncRNAs 3835 BRI J7 32, 1207 BB 50 PubE R 5 R 5+
XFHCC M2 W K Bl fs HA S s R FHIF B85 T — & Y ik kil

[X43A] GeXP &4 ; £ RT-PCR; qPCR; LncRNA ; JIF 40 il

Development of a GeXP-based multiplex RT-PCR assay for detection of long

non-coding RNA in hepatocellular carcinoma

SHI Junying'’, WANG Ye', CHEN Wen?, LIU Chengyu’, MU Xiaofeng'*
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[ABSTRACT] Objective To develop a genomelab gene expression profiler (GeXP) - based reverse
transcription - polymerase chain reaction (RT - PCR) assay for the detection of long non - coding RNAs
(LncRNAs) and to provide the methodology for the diagnosis and prognosis of hepatocellular carcinoma.
Methods 8 kinds of LncRNAs related to hepatocellular carcinoma were selected from the Pubmed database
during the last decade. The specific primers were designed using Primer Premier 5.0 software. The specificity
and sensitivity of the GeXP multiplex RT-PCR assay were verified. 23 pairs of hepatocellular carcinoma and

adjacent noncancerous tissues were further detected by the optimized GeXP multiplex RT -PCR assay, and
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quantitative real - time PCR (qPCR) was performed to validate the results of the GeXP system. Results

Optimized GeXP multiplex PCR assay could detect LncRNAs in hepatocellular carcinoma with pefect
specificity and high sensitivity. The expression levels of LncRNA NEATI, H19, MALATI, HOTAIR, DANCR,
UCAI and BCAR4 were significantly decreased compared with that in adjacent noncancerous tissues (all P<
0.05). The expression level of LncRNA GAS5 was significantly increased (P<0.05). For the qPCR assay, 8
kinds of LncRNAs were detected as a result of the GeXP assay. Conclusions A method of multiple RT-

PCR based on the GeXP system was established to successfully and simultaneously detect the expression of 8

kinds of LncRNAs in the same reaction tube. The GeXP-based multiplex RT-PCR assay can be used as an

effective, fast, sensitive, and specific method and provides the methodology for the diagnosis and prognosis of

hepatocellular carcinoma.

[KEY WORDS] GeXP system; Multiple RT-PCR; qPCR; LncRNA ; Hepatocellular carcinoma

41 e 982 (hepatocellular carcinoma, HCC ) J&—
Fofresss DL A ™ B S N S i R e i, LB T
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TG PPAG S A A IR A, A B R e R I 8
IR R AR

GeXP £ H B RIRBHE /T R G0 E L PCR 4
ARFNEME UKo B H AR BB G —i, ReTER]
— WS HXT 22k 35 A3 A [ B A T s A R o3
Br, BA BRSSP E MR % . HAe MR 24
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Hrb D3 13 4], 22 10 ], 4% 46~68 2, A 4 1% 54
% o WHESW K BTG b AR Ik P
ZITAE (2011 SO ZWibsifE "™ . AR AT 5
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1.2 WH S5

Trizol i 7| W4 H 32 [ Life Technologies 2y Al , H
T RT-PCR [ M-MLV % —#55 iR 48850 & H
|+ ¥ Invitrogen /A 7] , GenomeLab GeXP jit 1% 73 #r
A BAPE RNA B G SFER #40 F 28 F DL e & A ]
et i PCR X 7500 FlH$ & PCR X Veriti 14 [ 35
E ABI/AH], 5208041 ST 8R 4 [ 3£ [E Thermo
N OO SMA 4000 1 [ b 5TEL B
INT
1.3 LncRNA 3K 55411+

K 2RI 1 ) Pubmed (i 122 vl H4E 1] & 3%
(195 JHF 9 A6 A DGR I (19 LneRNAs, 557 S VRS | 1 it
2% ] NCBI Primer Blast, Primer Premier 5.0 &4, 31
TEAE X B 19 57 3 A — B&iE FH 5 | bR
% (Tag) , IF7E_LUiFbRiC 2 e Ye ket Cys (an & 1 fir
IN) o ZEERE WA IR T LI Invitrogen 23 A .

1.4 #HZUE RNA HYH2HL

K FH Trizol 143 2 B 23 X%} HCC K i 55 4141
S RNA, I FHEE L5606 BTN 2 B RNA B R
R FER A G BT -80 TR E R
1.5 FiH RT-PCR IEKIES 1Y)
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#£1 8#LncRNAs3I#1FE 5 KK B A/

Table 1 Primer sequences and fragment sizes of 8 kinds of LncRNAs

LncRNA SIYFH(5-3")

Jir BRI (bp)

3% : AGGTGACACTATAGAATATGTCCCCAAGGAAGGATGAG

T : GTACGACTCACTATAGGGAGGCAAGTTGGACTCCACCAT
% : AGGTGACACTATAGAATATGTGATTTTTTCAGGAGCTGGAA
T : GTACGACTCACTATAGGGAGACAAATGAGGAACAAATCCAGAA
7% : AGGTGACACTATAGAATAGCTCCCAGAACCCACAACAT

i : GTACGACTCACTATAGGGAACCTTCCAGAGCCGATTCCT

3% : AGGTGACACTATAGAATACATTCCAAACAAGCAACAGTCTTC
T : GTACGACTCACTATAGGGATGTCCCCAAGGAAGGATGAG
9% : AGGTGACACTATAGAATAAGCCCTAGCCTTTGGAAGCT

T : GTACGACTCACTATAGGGAACCCATGTGTCTCAAGATGCATT
% : AGGTGACACTATAGAATAAACTACAGGCACAAGCCATTGA
T : GTACGACTCACTATAGGGACTGTTGCCACCAGCATTGTC

9% : AGGTGACACTATAGAATAACGCAGTCCCTGGTCACACT

T : GTACGACTCACTATAGGGAGGCCACCTGGACGGATATG

13 : AGGTGACACTATAGAATATCGACTGTGATTCTGGGACTCA
T : GTACGACTCACTATAGGGATCCTTGGAGACTTCCGCTTTT

GAS5

NEATI

HI9

MALATI

HOTAIR

DANCR

UCAL

BCAR4

157

167

187

197

207

227

237

247

Invitrogen 23 & J T RT-PCR ) M-MLV 2 —4#45 i,
F g3 ) G5 A U T B R AR R il %5 cDNA, JF
T -20CHRAEH o SRJG #3710 pL B9 PCR [ h
R & AR Yo A LR R - MgCL, 2 pL, 5XPCR
buffer 2 pL, ¥ FUi#5[ 49 1 L, DNA % 4§ 0.35
wL,cDNA 4.65 uL. {R& Y55, # 5 PCR 45
X S5 F E AT A, S 20 B N AR
95C 10 min; 94C 30 s, 58C 30 s, 70C 1 min, 35
MEH . BT, 78 GeXP FE S AR F o A 40 pL/AL
f) SLS/DSS (80: 1) & & ¥ , F i A PCR /= ¥
1 pL, IR 10 s, InfA s m A S84 0 o GeXP
EHLIRAE S AR GeXP RS AU B kAT .
1.6 ZH IR RRE S PERUE

W 8 A b RS 4 i) A R HEA TR
GLBH R Z EIR ALY, M T ARk E S 2
wmol/L , Jf- 7 2 5 L I A 72 Hh 4k J3E 2l 200 nmol/
L, N4 a5 [F B H RT-PCR,
1.7 ZERNIERREPERUE

DL 23 X 1 ZUbR A S B B RNA & B RNA
R it ) BB o B ) TR S AR O T8 BE R R 22 107
10°.10° 1048 D1/pL, 53 5 H 2 L ASBE AR , FEa S i
el BRI AR R 22 B 5 oy A 2R 1) RAGURE
1.8 GeXP £ RT-PCR 4 Z X} i AR A A 6 1

FHE A ACLT 19 S A4 3R 43 5 %) 23 X 20 2L
AREATREI , LLE RNA Y128 2 g 15 Sk 2 AR

W47 2 5 RT-PCR Kl , GeXP R 45 45 Jk N 1 # 1k
AKE A ATT B IS A
1.9 gPCR KHlF

FT R 42 B8 ] T RT-PCR Y M-MLV 5 —#% &
M ERGERF) Gk H 5 cDNA, SR 78 96 FLAR 4
3710 pL SRR R ARGOMA LL R : 10 umol/L
1 F RIS 4% 0.5 wL, 2XMastermix 5 wL, 10
5% F B¢ 1Y cDNA 4 pL. fe 28 % PCR J b 4% 14
J7:95C 3 min, 95T 15 s, 60°C 1 min, 4k g 8 75¢
55 (40 MEH) . UL GAPDHAE R RN NZ:, %
FH 2098 W53 i B0 55 40 21 P 45 LncRNA 2
PRIAR X R IB7KF o
1.10 Sil*#Irik

N FH SPSS 17.0 GE iR A4 74580 430t , LASA £
+ hRfEZE (R es) FoR B m IR, SRATBCOFEAS ¢ K655
HATGEH2250T, UL P < 0.05 HERA ST X,

2 #R

2.1 GeXP ARG5S LS UEL,

P H PCR P74 GeXP R i , 45
AL 38 R Be oy B AE an s DX ] B0 9 34 7 4
GAS5: 155.11~157.90 bp; NEATI : 165.21~168.67 bp;
HI19: 186.47~189.81 bp; MALATI: 196.68~199.64
bp ; HOTAIR : 205.33~208.77 bp ; DANCR : 226.05~
228.98 bp; UCAI: 236.75~238.58 bp; BCAR4:
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Figure 1 The specificity analysis of GeXP multiplex RT-PCR system
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Table 2 The expression level of 8 kinds of LncRNAs detected in GeXP assay (n=23, x +s)
LncRNA iR JiEi 5% t P
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The relative expression of 8 LncRNAs in 23 pairs of clinical specimens was detected in qPCR
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ZI M HIV/HCV & FF I gyf HOV RN Y 2 FEPE:
B Z3EEWF5E

WEAET TRMET EAR BXm FImE

[ ZE] BHH FifsBEE L MHIX HIVHCY 4 7B % HCV JE K T % 2 RE M K Fh 2 4k
L, AR H X HIVHCV A3 918G & 4 BRI B0 B 7R T S AR AR 40 | 7] e W D032 28 J8 % 1R N 1) HCV
REAEBRAEIALIEAE S, Fik Y355 B0 N N HIVIHCV 4 9184 1Y HCV 9% 5 48 5 FE MY
PSRV 9% F & C/E1 T NS5B 2 />3 BRI A A5, 38 3k 300 77 0 7 R 28 32 4k 20 17 LA B A 9 6 2 r Jeke e 1)
HCVIREEY LR BRI R, B8R 284 2 MNE TR FV T, 45 5 BR Z0 M HIVIHCV & I I8 e 1
F Y HCV DL 3b R £ £ 0L (40.0% ) , Lk 2 32(20.0% ) .6a(16.4% ) .6n(12.7% ) . 1b(9.1% ) XL J&
Pe(1.8%) o VAL HUA b X HCV i R T8 5t A% 52k 2 A s 22 21 30] M b DX G AT 1) 6a 7 B35 4% ) 51 3%
5l 0 HCV 6a WHRIFAR NS ZPSIAE . 518 HCV 6a I A JE R F1LLI00 M P 5 ik i 2 AT
(intravenous drug uses, IDUs) 9 =5 JE AT A998 5078, ply 45 7 g #2398, 2030 M 1T REJ2: HCV 6a MV Y58 5
POk B 45 4% R R A% A H B T B — L A R IR A B B [ e X,

[X$EIE] NRUFR ; JERAL; SRR Fl R LT

Genotypes diversity and phylogenetic analysis of HCV in HIV/HCV

co-infection patients in Honghe

YANG Lanhui ', CHEN Mei*, HUO Song *, MA Xingli ', LI Qiongfen '

(1. Laboratory of Precision Medicine Diagnosis Center, the First People’s Hospital of Honghe, Mengzi,
Yunnan, China, 661199; 2. Department of Infectious Diseases, the First People’ s Hospital of Honghe,
Mengzi, Yunnan, China, 661199)

[ABSTRACT] Objective To investigate the diversity of HCV genotype and phylogenesis in HIV/HCV
co-infection patients in Honghe of Yunnan province. On one hand, it will provide reasonable therapy for the
patients; on the other hand, we can supervise new variants of HCV in this area. Methods 55 HIV/HCV co-
infection patients, who tested sero-positive and HCV-RNA positive, were recruited into this study. 2 regions of
HCV gene, C/E1 and NS5B were PCR - amplified, sequenced and phylogenetically analyzed. Results
Sequencing results of the 2 coding regions showed that subtype 3b was the most predominant (40.0% ),
followed by 3a (20.0%), 6a (16.4%), 6n (12.7%), 1b (9.1%), and lastly dual-infection (1.8% ). Phylogentic
analysis showed that subtype 6a strain from Honghe was clustered with reference sequence from Vietnam.
Conclusion HCV 6a is a high prevalent subtype in intravenous drug users (IDUs) both in Vietnam and
Honghe. Due to bordering Vietnam, Honghe might be one of the dissemination entrance points of HCV subtype
6a from Vietnam to China with the main transmission route of IDU.

[KEY WORDS] Hepatitis C; Genotype; Subtype; Phylogenetic analysis
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N A BT 48 9% B (hepatitis C virus, HCV ) Ji& e J&
SRR T U M A L RE LK R 40 M T 0
— A EBEFURH R, PG, HCV 9 B B BUIF
i A 11 200 M 98 B B A5 43 391 R 27% 1 259%
T HH RNA [ RNA R4 & il A w4l iR %
(E S HCOV R 8 AE AR, Ik, 24K 1k ok
W& A ST P RE 2 . — T HCV [H B %
ARG oy — T LR HOV J5 , 7818 5%
F2 55 G P2 B A S LA B B s 1 24 4 i 22 114 R R
FHEE , HETE 3K HCV LR 7 4 ] 3
RV o 67 AN AL, FEPR A 1~3 7 5 4 BRkiE
Bl 204, HCV 1a Fil 1b 7 B 2347 T 26 [ L ik
PN AT ] A X B H UL FE R A 2a
1 2b WA 2 5 4Bk HCV WA Y 10%~30% , 32 %
WAT TALSE BN AT H A Hb X, 2¢ W7 &% B0 T2k
FAER T JEPRAY 3 5 AT TR W — e [
Freb RS B IX o AN TR 58 A0 A 1 2 DR I A A
ARAE ', HCV 3a WAV A F B HAT T R A
3 [ B & ik W 2 A B¥ (intravenous drug users,
IDUs) ', 5E RIS 4 43 A T At A A b i 4R34
[y — S [ 2 SR RS 5 7E R AR M X i i
1, FEHEA 6 EERAT T AR W1 —Le = A
W B PE R AR . — BT, HOV KA 6 745
SEP R R 2R . BIE AT IR, 3
K Y 6 40,5 24 4> (6a~6xa ) B 137 5 Fil— B0 87 R Ay
AR Y JE R 7 AR KR ) — 4 B R
AR, R S S 16 A 2a A
B3 A AR E A X, 1b e E (R
AT, M 2a EEE R E I RATS . SR TE
F ] B VG T L IXC, R R Y 3 T 6 TR 2 A DL R [
LT g A B T R T S Ay X, 6a TF.
AU PRA TR e

HCV F B H AR = At 1 Z R, X Fl 2 4
AT XTI AR 77 A AN ) 4 5 e N4 Ry o B SRR TR
(1% STV 78 A 78 95 B 1 B 77 R0 B0 1 05 T R
B 1 22 S v (HRE O [R) 3 (R R0 ] 5 | S s B %) T
P 2 AR 0 5 BRI G387 19 B PR ] . B
HCV 3 [H 80 %6 P BT 9% o e B A B A SR 97
S e N AR RN 4 W D\ K A e SN E - Bd £ S i
b DX, R R 1, A 1A 22 /0 0 IR R A 0] i
& o AR R AR O A AT IR X
Jok W 75 A e, R G T AR 4 R SR e 1) g R
e 4 B A A . ARBESE B AR L Y

4 HCV 1) C/E1 MINS5B 2 40 51, 3z i 43
M 38 A4 254k 23 B, W B 20 3] ) M X, HIV/HCV
A R E HCV o 73 35k PR B I 78 (%) 0 47 B 3t
AR . — T T A M X% 2 R A HL
PO BE IR IT PR AL R F AR YR L O3 — T T, A B
%2 H K N 1 HCV 2 75 77 16 38t 45 3E 1k 10 5

=
2 FF o

1 #RATTE

1.1 W4

WEFEXT 5 R 2014 4F 1 H % 2014 4 11 H Fl41
WA — N R EBE 2 1) 55 4 HCV-RNA £ 2
FHAE R HIVHCV G IF R YL 835 . 2 WibnifE
PR B 1k 992 Wi br o (WS 213-2008) 7, H:
o 39 44, AR I B 30~51 %, 4E Y (39.4+5.1)
B 16 4 AR 29~48 %7, AE 4 (39.245.4)
%, H IDU &G 42 5], 5 PRI 12 5] L S
WA 16,
1.2 AXPRAE U Wi 5

HB IR B0 5 B 200 L L3 , $2 IR A 4G
M AR R TE R BEAZ IR A 2 32 B (75 22 K R B 4%
A R\ DP968) I 5% BUR B 1% B2 1 42 Bt . L
HHR 20 L A% FR ST W FH 39 %% S PCR 432 A A A
i HCV-RNA i i 58 2 >1x10° IR A4
Y. HUS pL AEREAS RNA B H Omega
M-MLYV First Strand Kit(Omega, 3 [€ ) , 86 &% 5%
cDNA ., {K &4 : random 6 mers (50 wmol/L)1 pL,
dNTP mix (10 mmol/L) 1 wL, il Nuclease-Free Wa-
ter 2 18 pL, ZJ5 70C ¥ 5 min, & T 7K L= 2
min, FER R A 5% RT Buffer 5 pL, M-MLV
Reverase Transcriptase 1 pL , RNase Inhibitor (40 U/
L)1 pL, BRIR 2, 37CIR A 60 min 5¢ i 5%
SF o W SR BRI cDNA BT —20°C vk A R A7 L
#IEH-
1.3 PCRY 1

K5 PCR §7 44 2 AN 41 i F 4 55 Core/E1
(C/E1) FINS5B., Z B SCHR™ 5 4 X5 519 (519
FEAI L2 1), C/E1 NWEY 1 F B M 468 bp; NS5B
£ A 388 bp, PCR WA R AR 50 wL: 10x
PCR buffer 5 wL, dNTPs (4% 2.5 mmol/L )4 pL, Ta-
KaRa Ex Taq 0.25 pL (5 U/pL) , 1 U TaKaRa Ex
Taq HS DNA Polymerase, |- FUiF5 445 1 wL, cD-
NA 1 pL, MK Z 50 pLo T HGFET 53 5128 : 95°CHil
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A5 P 10 min; 95C 28 # 1 min, 48C (C/E1)/50C
(NS5B )ik 1 min, 72CEE# 1 min, 3£ 40 MG ;
B i T2CHEM 5 min 58 WY HE [ i o BEIRYT Y

B AN PE P T B . PCR P2 4T 1% 30 5 B 5k

JE LK, 28R LB G )5 SR AN R R GE it AT

pUE 98

%1 C/E1F1NS5BHI5|#1/% 75
Table 1 Primers of C/E1 and NS5B

FHe A gl A Fr B R /N(bp)

B A 514 : 5'-GCAACAGGGAAYYTDCCYGGTTGCTC-3’ 834~859 193
FU#514 . 5-GTRGGNGACCARTTCATCATCA-3’ 1 306~1 327

CEL it 514 . 5 -TDCCCGGTTGCTCTTTYTCTAT-3' 847~868 .
TG4 . 5'-TTCATCATCATGTCCCAGGCCAT-3’ 1293~1 315

NS5B Ah s 514 . 5'-CCHATGGGGTTYTCCTAI'GACACCAG-3' 8 241~8 266 106
514 : 5'-GGNGCYGAGTAYCTGGTCATGGC-3' 8 625~8 647

NSSB P 3514 . 5'-TTCTCRTATGAYACCCGCTGYTTTGA-3’ 8 250~8 275 -
TG4 . 5'-TACCTVGTCATAGCCTCCGTGAA-3' 8 616~8 638

1.4 DNA I 77 Ffd 2 Ak 53 B

X2 HL K %0 s A H 1Y 7 Bei 7 iR 7 3L
] 53 A (B SR A W EOR A FRA ) o
25 5L 5 T R I 58 08 5 %508 (hiep < // hev.lanl.gov /
content/sequence/ BASIC_BLAST/
basic _ blast.html ) #E47 LT, #7458 2 i HCV J%
YLV AL I MEGAG HEATHEAS Tl R AL 5347, IF
5 HCV 34 e b 4 0 R 2 2% )% 31 L X fili
Neighbor-Joining 77 7% Kimura 2-parameter £ % #4) 7
Tl 2R AL, W e BEPR 3
1.5 Geitwoth

I3 1 SPSS 17.0 it 4t 1 2% # F &b 3 92 5 4L

Nl N2 N3 N4 N5 N6 NC M

500 bp
400 bp
300 bp
200 bp
100 bp

388 bp

A

P o Pearson y* ki 55 5% V) AE R vk TR TR
A A 43 ¢l HCV & R R R 3 A e il 2 18]
(1 22 5250 T . P<0.05 Ry 25 5 B 483t 2%

2 HR

2.1 HCV JEHP 1

2 NP B A 85 43 0 A C/E1 FNS5B. 55 il
HCV # i £ 7 PCR 9" 4 , NS5B 41" 4§ Al J) % S
92.7% , C/EL §" 3§ N K 94.5% . PCR Y447 ¥)
TR WG s R Uk IR 45 SR DL IR 1A FET 1B,
P R I o 42 R LT 2A FE] 2B

500 bp
400 bp
300 bp
200 bp

468 bp

B

N1~N6:NS5B NEY 1™ ¥, i B K/ 388 bp; C1~C3:C/E1 IWEY 14, i Bt K/ 468 bp; NC: BIPEXS I ; M : 100 bp Marker,
1 REERYE-YEKE

Figure 1 AGE results of amplification products

2.2 LI M HL X HIV/HCV 4 3R YL % HCV
U R VR REVE ) 43 A5 1
P18 i 19 NS5B Fil C/EL 72 4347 0 ) 43

Bt , W0 FI e S HOV R R R4S 58 454
2 A - DX B X 25 SR, 2130 3 X HIV/HCV
ARG E M HCV LR A N WA A i W3R 2.
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‘Sample: p1110219_NSSB‘H|V'HCV‘6_NSSB‘F "Sample: ’p*1 1’1’0{1i;é_Ei_";'IV’_HC\’/_S-E_Ei:F ———

100 1

EEEEEEEEEEN 120 1
TGCGGGGGCCC

A:NS5B NEF=iF# & ; B: C/E1 NWE=Piil 7 &
B2 KREREHESYE~INEFE

Figure 2 Sequencing results of amplification products

F2 LM HIVHCV & BEE HOV ERB M TR ARTER (n(%)]
Table 2 HCV genotypes and subtypes distribution of patient with HIV/HCV co-infection in Honghe [n(% ) ]

FLIR YA
FRAE &1t
1b 3a 3b 6n 6a Aok e
R LB
& 2(4.8) 7(16.6) 18(42.9) 6(14.3) 8(19.0) 1(24) 42
SRR 2(16.8) 4(33.3) 4(33.3) 1(8.3) 1(8.3) 12
A 1(100.0) 1
A1t 5(9.1) 11(20.0) 22(40.0) 7(12.7) 9(16.4) 1(1.8) 55

1b.3a.3b.6n.6a WA ¥ {55351 1.929 .1.598.0.351 .0.200.0.771, P 3] > 0.05; iR 4H H HCV £ \F £ 7E IDU B 26 A 5 Pk e 4 v i1y

I LU BIR LG T 2 5

N 2 Fos , FEAR R AR R N 34 2 91 3
ANFERA (1.3 FiTe ) A1 5 4 (1b . 3a.3b . 6a Al
6n). IDU 4L FS PR 4] 22 [0] 45 W 784 7 43 A HE )
W& A A, 7] LLE 3 6a . 6n 78 IDU 21 ()43 A HE 40 s
TG B R AR B T S PR e 28 55 151 A 0T
BRI HCV AN 3 R 8 4347 i 78 AR TR
JERYL A [B] HL R WL BE 127 22 5% (P>0.05) .

2.3 NS5B #il C/E1 (yF 2 4k 2 Mt

T NS5B Hl C/E1 9 Fh &AL s3 4, W&l 3 il
&l 4 FF 7 , 203 M 4 X HIV/HCV & gy i
AT A HCV JE KRR R4 A 2 KRB &1, £
FRAT 3 N FERAL(3 .6 A1 1K) AT 54~ (3b . 6n
3a.6a 1 1b) . YIRWA TR AVIG VG, B 6TE
NS5B Fl ZHEALAIE (] 3)H, 18 S AEM (CC18) Ny
3b LAY 5 T AE C/EL R R EALR L (B 4) B AT
5 6a WRINELE—iS , HE SZRPR A AT BRAH L
Yo (3 4,657 A ) o ok T HA A

G I REAS T, A0 3 B AR
1) JE SRR A R A T R AL RLBE , A 5 11,22 1 24
5 (CC11.,CC22 i CC24) 43 51N %E K 3a.3b 1 3b
WAL (brid: @) 5 WAL 4 FT7R A H5 a1 ) 8 S 3 A
1o A% T R AR DL EE , FE i 5.15.26. 50 % (CC5.,
CC15.CC26 F1 CC50) 43 5k %E A 6a.3b. 1b F 3a
WA (bRt @) o B LREEA A, 1 3 FilE 4 s
FEAS T 7 B HCV S PR B R Y (R 45 SR W) &
3 iTig

HCV W35t & ZREPE I A 23451 15 1 T
A FE R 2L . 57 4E 4 i X (5 non-coding re-
gion, 5 NCR) & HCV /MY IE g % X 35 , 72 HCV
95 BE B PR ST I X, AN TR BE R B 90% 1 5 41
[ JEME, ZEVRF 5'NCR U FP R BEAL A E rp S
PRI7E0 1 T 6 7Y I 70 o IABEFE — 2, R B AN BEE
LR 1R 6 Y AR A X o ok
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TSR A

a5 ONAZ-4.KCA414TO

L. CC55

CC35
&rN.lLBﬁ&]ﬁﬁ?/
3aINRAgy /

BS1.HQ738545 |

6aCN.PR58 HQg1 2051
6aHK 6a35DQ480513
6a.HK csba-18 AY973866
Sacy
N,PRGZHQQ 12955 |

ea_HK.csEa-16AY973865

109543 _

16.JP.IB-2. AB1g

"FRFR2,1 3837,

1b.US.N5.FJ380078
CibIP AB516999

[4b. JP.H

TE H77 HCV ARAERE R (NC-004102) (3 [ 4, NS5B 351 {37 T 8276~8615 bp BN B . & 3 LI I HIV/HCV 4 UL #4385 i HCV
FERRL, FT R 3 6 BN AL, A AR R SRR KT 70% 00 R TER . e BIR e R BRI SAETE 0.05 A% H R 2
BRI AR, ACR HOV M98t 728 Sk o ARG w55 1) Jo S8 S AT BRARUEE | C/EL 9B 8 I FE 4R CC11 . CC22 Fl CC24 ($771 @ ), HCV £ A
AN SE N 3a.3b I 3b, KEAR CC18(FRid: A VHCV ZEF WAL Ny 3b B, B T L EEAR ST, HoARE S 9 HCV 56 BRI R 70 (1 45 S 55 &1 4 7

IRNGE R, HCV £ B %% J5 51| /£ Genebank H 1Y )5 543 5l & : CN.GZ0203.GQ206138 , CN.LZ-2.KC441468 , CN.LZ-4.KC441470, CN.
KM42.AY878652, CN.KM51.AY834934 , CN.KM181.FJ435090 , CN.KMN-02.EU798760 , CN.PR144.HQ912599 , CN.PR58.HQ912954 , CN.PR87

HQ912953, CN.ZS221.KC844037, CN.ZS633.KC844041, CN.ZS650.KC844044, GE.NS1.X76918, HK.cs6a - 16.AY973865, HK.cs6a - 18.
AY973866 HK.6a33.AY859526, HK.6a35.DQ480513, ID.JK049.D63821, IN.ILBSRAS6.JQ717257, IN.RASILBS1.HQ738645, IT.S52.
GUS814263 , JP.HCIb-IP.AB516999, JP.IB-2.AB109543 , JP.NZL1.D17763 , LK.SL_HC_NS_8.FJ236905, MM.MYAN-2D.AB103140 , MM.MYAN-
6H.AB103151, NE.NE048.D16612, TH.Th22.EU246937, TH.Th271.D37858, TH.Th555.D37863, US.N5.FJ380078, US.Patient235.GQ356206,

VN.11A.FJ768832, VN.D9.EU246930, VN.HPA399.AB523333, VN.VN4.L38382, VN.VNI2.L38380, VN.VN507.D87357 Hl VN.VN998.
D30797, H—HKEFRARSH PRI EZBHIX . CN HE ; GE K& 7 W5 HK [ ik 1D ENEEJE PG IN B S 1T RERA
TP HAS; LK 975 22 ; MM i) s NE Jé H /R s TH #8186 ; US 3% [ LK VN B
3 ETFNSBFREUMEHCV EFRBFTE A9 7 1E R
Figure 3 HCYV genotypes and subtypes distribution based on phylogenetic trees of NS5B

RNA i (1Y) RNA 2 4 il (NS5B ) 45 e R 5 5
71 IR 2B A R 2B 434 o

P TEARBFSE P, IR BT YE 8 NS5B A1 C/E1 X 3l

PR IR RERA T2 A EE R A ek S — 13k
I 0 g A 7 S M ) DX i 5 FBOBE 2 B LU N r R — A R AR M, 2B
R B RO A W JE R AR | [T R R MH: R

FE2 19 X, X 3 4 XAl # T HCV & K 7Y
A AY ) 4y AU 2220 g T 5 NCR AEAE ik R FR

o LM AL 13 AR Hrh 3 A B S
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CC17
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3b.TH.Th527.D37839
3b.NE NE137.D16616

45.016613

3eNENE?

1E H77 HCV AR fERERE (NC-004102) YLK 20 v, C/EL A4 T 869~1292 bp AL B . 18] 4 HH£L30] 0 HIV/HCV 4 8L #7055 1Y HCV #2
PRI F2 355 3 90 6 U1 0, A5 A AOR T AR SRR, R T 70% 0 WoRTE R . R 3R BN S AETE 0.05 BYAZ T IR B & L2
AL AR HOV Wit AL 28 S Pk o ARAE o 9 J SRR RAZ AT IR AR LS, NS5B 9 1 2R W i AE A< CC5 . CC15.CC26 1 CC50 (Frit: @) ,HCV
LI RIAE 9 6a.3b . 1b I 3a. KEA CCI8(FRIE A VHCV FERW RN 6a 7 . B T _FIREEA AL, HAbRE ) B9 HCV %E DR 70 F1 I 7 9 45
51 3 iR 45—, HCV & WA 2% 77 5 1£ Genebank 1 #7543 il )& : CA.QC94.AY434131, CN.10jsszIDU120.JQ303354 , CN.HHO64.
EU119980, CN.HH082.EU119982, CN.HH093.EU119981, CN.PR144.HQ912599,, CN.KM41.AY878651 , CN.KM42.AY878652, CN.AY587016.
AY587016 , CN.KM181.FJ435090 , CN.KMN-02.EU798760 , CN.WYHCV254.HQ639941 , CN.PN044.AY878441 , CN.PN271.AY878445 ,
HK.6a33.AY859526 , HK.6a35.DQ480513 ID.JK046.D63822 , ID.HCG9.D14853 , IN.NB135.AY231591 , JP.HCVBK.M58335 , JP.HCV-Tr .,
D49374,JP.JT.D11355, JP.MD15.AF207756 , JP.NZL1.D17763 , NE.NE048.D16612 , NE.NE137.D16616 NE.NE145.D16618 , NE.NE274.D16620,
TH.C - 0044.DQ835760, TH.C - 0185.DQ835765, TH.D86/93.DQ835769, TH.Th257.D37839, TH.TH22.EU246937 TH.Th553.DQ835769, TH.
Th580.D84262, TH.Th602.DQ835770, US.H77.NC_004102 , US.148636.KC248194., US.US114.D14309, VN.D88.EU246932 , VN.D9.EU246930,
VN.VN004.D84265 , VN.VN235.D84263 , VN.VN506.D88469 , VN.VN538.D88473 Fll VN.VN571.D88476 . 45— K'E FHAFK S L F 5|k
TR E e IX : CA JINEE KON P HK P E s 1D EPREJRPE I ; IN B JP HAS; NE JE H /R TH 48[ ; US & DL I VN iR .
B4 EFCEIMRFAHEHCYERBFTRHSHER

Figure 4 HCYV genotypes and subtypes distribution based on phylogenetic trees of C/E1

6a(22.5% ) UL ] R 6 i H e A (5.5% ), A

HAME LRGSR, Z X HCV MTHIV R T WF5E Bon , R4S 5l rg 2538, 209 M M X HCV i
RARE . Dunford 55 222 F IATEMET HCV R 47 10 3L R RN IV A8 (Y R o A5 AR 2 AN TA) 1
FHRATH R F R 1a(42% ) , LR JE 1 b(28% ), ZL N ML X HIV/HCV & IF g 3 v, HeV £ %

. TRk ARFELZ LUK HCV 5 HIV
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TAT 3 A FE AL (3 A 6 LRI 1 AY) Rl 5 A4S Y
(3b.3a.6a.6n Fl1b), HCV 6a V. 7575 i g 42 355
VAT A 2 — , Dunford 2 #} 18 , 6a 75 B F§
IDUs H1 1 3 17 % J2 22.5% , T Pham 2574, 1% , 6a
FE B B R IR AT N 37.1% TR E—
Ao B, 4 SCERIRGE , R A HLIX HCV 6a 3
AT A ok S5 R A A A 1 A R A AR A B
SR AELL I M ) HIV/HCV A e &, HCV
6a W HBITE IDUs H A 7% (19.0% ) & T = A 1
BI7KF-(15%) , AR T e K (22.5%) >, 55—
J51fii , Dunford 45 i 38 6a 7£ # pg 1 TAE & T iy
TAT RN 24.2% ; 1 A6 AW, 76 L7 M 1 X 38
I PR AR [ HOV B E , 6a 0 FY 1 74T 02
8.3% (R 2) ., DL, @4 X} 21 3] HH M [X i HCV
6a ST (1% 3fe 5 Ko tE A AR ER D4 R, it — 25 R R 4y
Mrest 2 B, WiE 3 & 4 TR, £0 30 e X 43 3
HCV 6a %1 43 5] 5 5k A # R (19 2 % ¥ HPA399.
AB523333 1 VN571.D88476 M\ 7E— i , ifif H E.
A )R SRR A AT B AH R 5 9 B 46 2008
AF Xia A5 TR GE B 3 BT L0 O M X 3 bk
HCV 6a V. # #k (6a.CN.HH064.EU119980; 6a.
CN.HH081.EU119982 ; 6a.CN.HH093.EU119981 ) ]
5B #k (6a.VN.VN571.D88476) W& (&1 4) , $2
7 R FIZL I JH b X 53 25 1 HCV6a WA H AT 7E 4k
KR XEHHRE IR, LT HCV 6a W R 7E
YR IA T, LN AT AR — % A S HCV 6a
TR = B o IDU G4 75 =X, fh e 1% A 2090
MAT , 2 1 AL AR B sl A B b XA T
AT EAE WoR |, £00 M HIVAHCV & g
Hh HCV 5L RLUFD R A T 5 Lu 4600/
ZE A HGE 1) 2~ R B HCV [ AT 1% g
Al Lu %% F 2005 4438 , 3b(33.3% ) /2 B B
HCV Ji 17 19 B 2 2Ly 2 W AL, Hok /2 1b
(20.0% ) .2a(20.0% ) 1 3a WH (6.7% ) . 20006 42
W 52 B 5T 4G SR 46 BIREAS H  HCV 1b R
(34.78% ) A J2& fie & UL (%) S 7Y, % il L S 9 2 3b
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2014-2016 45 7 T 02 113 358 1L e 47 8 %
W 5E

WEh A RAI A 4PiEH

[# ZE] BH T 2014-2016 4F HM T TR F0 A B 2B LI A T 2 R0 D 2 R 1 ik
SR FH A2 I 5 S 3 51 - T i )2 0T (RT-qPCR) X 2 243 iy F 2 Dfﬁ%)Lé’é@ﬁzHHtﬁ:ﬂKﬁﬁ%Lﬁa
W HAN(EV) B 5T 71 BL(EVTL) FIFT B4 5 A 16 B (CAL16) Kl , 3 X &5 5 A0 (91 05 Bt A7 48 3
IHr. R 2014-2016 AFEFAGI TR D 1] 2 243 4y, CAL6 FHE 357 15y, i 15.92% ; EV71 [ 475
5y, 5 21.18% ; CAL6 FI EV7L [ BAE 22 63, (5 0.98% ; HAh 78 W5 75 BAPE 1 180 43, (5 52.61% ., &4FEA
24U, A3 5-7 AR 9-10 A, B AR EEAE T AE 5 & LI LE, Kb 10 M H ~3 % L3 K R i
o 2637 BB BT, 112 S22 Wk WAL TF 2 TR T A BE 95 61 2 359 B, i 89.46% , V- 351 B
KECNS522 K. & 2014-2016 4F BN F /2 H A Be A8 Lws T 2 LA LAl 8 i 1 = 0 3 Iz Jon
SRR JEL A W, B2 R T LR RIS W el FRE T R e I R

[REIR] FRIW; BENEE; WITHY

Epidemiologic study of pediatric inpatients with hand foot and mouth disease

in Huizhou during 2014-2016

YANG Kunxiang*, CHEN Jianhong, HE Hailin, ZHONG Zeyan

(Prenatal Diagnosis Center of Huizhou First Women and Children’s Hospital, Huizhou, Guangdong, China,
516003 )

[ABSTRACT] Objective To understand the characteristics of epidemiology and etiology of pediatric
inpatients with hand, foot and mouth disease (HFMD) in Huizhou from 2014 to 2016. Methods 2 243
specimens were tested by reverse transcription quantitative real time PCR (RT-qPCR), adopted to perform the
genotyping on universal enterovirus (EV ), enterovirus 71(EV71) and coxsackie virus A16 (CA16) , the results
and case data were analyzed. Results A total 2 243 samples of HFMD were collected, among them, 357
cases (15.92%) were CA16 positive, 475 cases (21.18%) were EV71 positive, 22 cases (0.98%) were CA16 and
EV71 double positive, and 1 180 cases (52.61% ) were the other enterovirus positive. During the whole year
there were 2 peaks of onset, from May to July and then September to October. The onset were predominant in
the children aged 5 years old and under, and 10 months to 3 years old had the highest frequency of onset.
Among the 2 637 inpatients, 2 359 cases (89.46% ) were diagnosed as typical HFMD through outpatient and
emergency departments, and the average length of stay was 522 days. Conclusion The etiology
distribution of pediatric HFMD in Huizhou area during 2014-2016 was dominated by the other genotypes of
enterovirus. The pathogenic monitoring of HFMD need to be enhanced to improve the diagnostic rate of HFMD
and reduce the incidence of severe HFMD.

[KEY WORDS] Hand foot and mouth disease ; Enterovirus; Epidemiology
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F 2 O % (hand foot and mouth disease,
HFMD ) J& H 2 ' A\ 38 95 88 51 B 1 —Fh L ZE A%
Y, LA R | I SR 1Y) B2 95 B 95
R FEFER . A B RE LS R, RE R
J¥7 18 95 B 71 4 (enterovirus 71, EV71) 9 5 B 4L ,
AL G| ™ KA 2R R G T AT 0k TR AR LG
RAVEIR SRR SE , BE LT 2008 4F 5
H B K DA TF 2 F1% 99 AL e & BRI AE
2009 4F ZEOR 4 w2 0 e TR AE 0 R L
B Gl TF R HE I 2 K 2% R A EVTl
YR R 5% Ay 95 35 Al6 Y (coxsackie virus Al6,
CAL6) , {H T 4F Ok, Al i 38 s v R e 5 kS 1) T
B ROk B 22 SN i e i B A
A T 90 W I LA R ) A A8 B A o A
S ¢ 't 3 B 5% - 5B 45 T S (reverse transcrip-
tion quantitative real time PCR, RT-qPCR) 1§ & it
AF R B A TR R 1 — WA R A I R, B AR
R R AP R R e B O S T W T
s B S B AR W) I A R PR A I SR T iR
SN T T2 PR T TR 2R AR, SR AR
B 16 15 il B2 (AR, AS B 52 X4 2014-2016 4F- 3 B
WA 2 637 191 - FUR A e B LI AT e 7 ik AT
AT, BARIE TN T .

1 BREFE

1.1 FRbRIE

20144F 1 H % 2016 4512 A &R B3 lua T2 0
o 1 2 637 B, Hivh 2014 4 572 ], 2015 4F 987
% ,2016 4 1 078 {51 ; B4 1 657 1911 (62.84% ) , Ltk
980 % (37.16% ) , AFIRIE I 1 > H 3 8 2, V- H44E
W% (3.25+0.24) % o K BedFE oy BN T EAE T2 1
o E R B B, B T A2 T BBk BN T
JUTEE R T AT ELRNIR X, BRI 1) B i S b DX 1)

& R IA TR
1.2 FRACREE

T A5 9 9 ¥4 35 (1 119 2 97 48 R (2010
RO Y HEAT IS W B Ay e R A W R 3 R
PN R R 0 1) 1) 2 A s T AT 26 A, T2 h Nk
K, —20CIRIRORAT, 3 RINAGIN
1.3 {UERAITT L

%% A ABI 7500 %152 i 2% 5 5 B PCR 3 [H]
P 1AL CABL, 36 ) 5 38 9 75 4% FR A DU 2R 5103 51
& (EVT71 8 (CAl6 A H A i i s 3 5 th rh il ok
Pk B SE R A A BR A m AR AL o 2R & A
RT-qPCR i A&, 4351 DL 36 9 75 71 B B 5% 43 9
B AL6 AU 7 38 9k B 5 R G B IX 1) 1R B AR ST IX
BB, o BT R R T ) RO R i T —
1k RT-qPCR Z & ¢ 14, HI T HEA i 18 95 5
RNA DL K i 18 9 7% 71 AU F] B% 45 95 % Ale &Y
RNA [0 sl . 55 ANzl & i A bR
Jo, T XA R A B R 4 W s, P s (4
SRy B
1.4 RT-qPCR &

FEAS R B B2 TR v 1 R 2 38 22 JE IR ey A7
BN A A 7= A IR SR BOR ) & (B ATk ) , HAR R
VB BR 58 i O R G Ul 48 5 1 64T §7 1
o7 A4 28 R &5 S ) 5 43 BE I 38 9% B EV71/CA16/EV
A2 R A I 28 34 500 & vl B 5 B84 R ', 7F ABI
7500 2 52 ] 56 % E B PCR 3 KL i 89 _E #E 47 46
WM, ¢ 6 38 T8 4 I 3% F§ FAM , VIC |, Texas Red £/l
CY5 24 iEiE . O 2 : 50C 15 min, 1 f
¥£;95C 15 min, 1 M ;94C 15 5,55C 45 5,45
MEA;40C 10 s, L MERR . BUGRE AR 2S
Xof HE B A ot R B A i AL B e o
SR A T AT A D 5 S 5 R i R L
%1,

x1 EERER

Table 1 The test results interpretation

R AR A R R PCR &5 11 YerE
EV(-),EV71(-),CAl6(-), NFr(+) WA TE G
EV(+),EV71(-),CA16(-), NFr(+) JE BVT1 .CAl6 [ H A T8 i 27
EV(+),EV71(+),CA16(=), NHR(+) EV71
EV(+),EV71(-),CA16(+), Ntr(+) CAl6
EV(+),EV71(+),CA16(+), NFr(+) EV71 1 CAL6 Ji5 % [l i 7778
EV(-),EV71(-),CAl6(-), MNr(-) 25 A X} R
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1.5 Geit et
K] SPSS 16.0 AT HEATGE 00T, THEGERH
FCBER A 24656, LA P < 0.05 223 G4 X

2 #R

2.1 BT S3A

2014 4E 1 H & 2016 4F 12 H , & Bt 2 637 i
T2 P9 A Be g 61 4 BE A e ik ar b, F 2
WA KR, 1E 5-T A6 b kR R 1%, 9-10
A — s, N3 AMmire BT, 5 A
REIEE, 6 A LG 3 H TS A G
ARMLET 10 A A —A/MEgE, 4-10 H A
s ) 5 ik 2 301 1, o S A Y 87.26% , K EK
ZF R OB S BT, BAAE M, LA 1.
2.2 AR TR

2 637 Bl F & Fw A BE L, B EERIL 1 657
&, EBIL980 44, B L B 1.69: 1, 5 # R
RET A AR IX T2 TR B AR /M R
18 K AR RIN 9 % o 0~<101>H 8L 10 1],
H038% ;10 ™~ H ~<3 % & JL 2 095 6 , &5
79.44% ; > 3~<5 % L. 398 4], 5 15.09%; > 5 % i
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Figure 1 The seasonal distribution of children with HFMD
in huizhou during 2014-2016

JL134 6, 5 5.08%, FEUKTF10MHAHE, /N3
TR U R R AR . SRR AR 25 S AR 4
TG EE L3, 0~<10 A4 4L il T IO 2 5 11108
B 10N H~<2 % 2~<3 % 4~<5 B FI>5 % [
BAF SRR AR A B LU AR, 22 A Gt
B X (P<0.05);3~<4 % AT R [E 4F 0y 1 4F
W+ B L AR ], 22 S 0 S it 2 3 L (P> 0.05) .
L3 2,

F2 20142016 EEMHFROFERBILFEFIERDHER [(n(%) ]
Table 2 The age distribution of children with HFMD in huizhou during 2014-2016 [(n(%)]

Ay % <101 H 10MH~<2% 2~<3 % 3~<4 ¥ 4~<5 % >5%

2014 572 2(0.35) 269(47.03) 142(24.83) 69(12.06) 46(8.04) 49(8.57)
2015 987 4(0.41) 663(67.17) 157(15.91) 96(9.73) 34(3.44) 37(3.74)
2016 1078 4(0.37) 679(62.99) 198(18.37) 94(8.72) 59(5.47) 48(4.45)
Gt 2 637 10(0.38) 1 598(60.60) 497(18.84) 259(9.82) 139(5.27) 134.(5.08)

AR 104 H ~<2 B AR AL L LSS, = 65.887, P < 0.05; ANIRIAFEA 2~<3 AR LA I LE , 1 =18.646, P < 0.05; RIRAFA 3~<4 2 4%
AL, 7 =4.579,P > 0.05; A[FAERY 4~<5 BAEBRARI I, £ =15.201, P < 0.05; AFAEG>5 ZARI A M , 7=18.666,P <0.05,

2.3 fEBE AL

2014-2016 4EH & 1Y 2 637 BE Bews il , 1132
212 Wi ok LR =R 02 119 1T A Be /99 1) 2 359
B, 15 89.46% , LK AR RIS PRI 58 | B2 9515
A AFIZ W A B IS FER0I2 W AN IR T 1 A9
1] 278 19, 15 10.54% . 2 F L343 B R AL
1 5.22 K, 4-6 KBt 61.62% , T B4R 1 K,
KARME20 K, W 3.
2.4 PR AEA AL

2 637 BB B SR AR T ZEESATI R4
PEAT i 18 8 FEAZ TR AS I 2 243 151, 46 H i 18 905 75

PEFRA 2 034 4], BHE R H 90.68% o E 9 JFL 27 H6 L
J7 i, 2014—2016 4F- CA16 BHYE 357 4] , EV71 BHYE
475 51, HoAth i 38 9 7 PH % 1 180 fi] , EVT1 Al
CA16 [F] B FHE 22 6, #4 5 L 53 900 2 - 15.92% |
21.18% . 52.61% F1 0.98% . 2014 4E 5| F 2 115
(9 TR K B 22 1 2 BEVTL, 1 R 37.66% ;
2015-2016 4F 75 T 12 9 A Jt 1A o 22 1Y) 2 3L
7 16 5 75, B4 I LG 4300 K 66.51% 1 55.49% .
TEC 75 PH A 53R R 45 70 95 49198 B A 7 AS Tl 4 7y
Z AN ARG L P 22 S A e R (P < 0.05),
W4,
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£3 20142016 FEMTFREAOBBILERXE
SHIER (n)
Table 3 The hospital stays distribution of children with
HFMD in huizhou during 2014-2016 (n)

FO OPIB <2 K 3K 4K 5K 6K TK =8K

2014 572 45 81 141 117 60 42 86
2015 987 64 97 179 215 186 117 129
2016 1078 61 82 253 281 193 102 106
&1 2637 170 260 573 613 439 261 321

3 itig

T2 P T A 0 42 [ RR AR AR AT JR i 2 % sl
15 WATIRAHTRERS A J5 T 12 PO Y Bl 45 4
HERCHE S35, ARBFFEXT 20142016 4E BN T T 2 1
99 25 T DU B R A7 AT L 5 b s e T 3 J LA B
T T2 TR TR

BN 2014-2016 4FF 2 FURTE 5-7 T Ak
I e U, 910 H H B — IR i 0 5 2009-2010 4 F-

F4a 20142016 FEMHTFEOFBILFEEEEUER (2(%)]
Table 4 The pathogen detection of children with HFMD in huizhou during 2014-2016 (n(%) ]

- - 9 JEAAAA Y
Ay %k FHPESL
EV71 CAl6 HAth EV EV71 1 CA16
2014 470 427(90.85) 177(37.66) 140(29.79) 100(21.28) 10(2.13)
2015 872 814(93.35) 171(19.61) 60(6.83) 580(66.51) 3(0.34)
2016 901 793(88.01) 127(14.10) 157(17.43) 500(55.49) 9(1.00)
A1t 2243 2 034.(90.68) 475(21.18) 357(15.92) 1180(52.61) 22(0.98)

ASTRVAEA W 3B 5 55 P PE 3R L8, = 14.948, P < 0.05; A 4EGY EVTL BHPEMI I L FL#E , 2= 104.501, P < 0.05; A [ 4E 45 CA16 FHAYER i 1
FOAE, 2= 129.557, P < 0.05; AN [AAE 4 Hofih EV BAM:H A HE FL 3L, 7= 276.639, P < 0.05,

BTG &% 0 e Sk 3—6 H 43 A 10-11 A 437 5 i
2011-2013 4EFJ& i A e 5k 4—7 H A A 9-11
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SRBEE R IE AT D e B I R R LR 2
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T I 1 A TR AL R B AR G 10 0 5 1 AR i)
— L1 PRI R AN LR F 55 A, X RIS T R IR K
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AT RE S TR TS A IR A TR DA R DR R
F1Ia NS 3 HAT — 8 I e 1A 6 T e
H1 9 B 28 32 19 G B8 K ) I AS W7 AR S Ak
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R Ay B 1) T2 B T AR (HLI 45k [ 9 A A 9 410
R, HAb A B 7 ) CA6 K CA10 JERYLA 1% T
AN <R RN E i 10 i w8 B BIUL 7B = B E A S il Fl
2R T T2 T 491 A s D 2 W, Xo) g
IR EEUEAT 0 T AT BT T AR B D 7 1) B
AR AEIL, X T TR B A 4y B

R, B T T 2 0906 6 2 A A T 2
2288 B, o B T D h R 2 Sk, B0 T e 0
T il A R AR SRR 5 TR 25 BB
FAL AR B T 2 T Y 5 ASBOE A7, T Al
B AR A RO T TR R R .
R R IN R TF J2E 11 99 9 DL 3 19 A0l % = 5 i
GRS 80T R R B R TAE
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e HPV JERIRUET 1208 AR 0 0 A FFALE
Folkt B

(8 E] BB FH128e AR G 8 HPV JE DR 43 A RRAE , A 988 14 42 b ey 250088 1) 7 301 7
B SEAE . Ak X5 086 BIIERH T2 w2 L v A0 SN TE A0 i bR AR HE 1T HPV 2R 4 ALK
W, F:%F & & HPV (high-risk HPV , HR-HPV ) W BUSR YL 5 L EAT X E b . 5S8R FEFTIEE Y 5 086
kAt HPV BHYE 1 641 91, Hirt 1 534 2% HR-HPV &2 , HPV [HYEZ % 32.27% , HR-HPV [H k% &
30.16% . HPV BH 1 3 I 75 BTG A9 4F 5 41 20 ) 2« 55~64 % 41 (41.35% ) .<25 % 41 (36.22% ) .25~34 % 4
(34.12%) . 45~54 % 21 (34.00% ) .=65 % 41 (30.11% ) . 35~44 % 21 (25.94% ) ; )1 45 HR-HPV FHPEHR A< 205
BEAS I, 7 & B i BE AR 228 5], A5 B 98 i BUAR 724 ] K BE S A 243 1], w5 BE IR AR 312 3], JR A 9
15 i, ‘& 300968 12 4] ; HR-HPV 7 B 35 5 UL (%) 28 B0 43 5] & . HPV52  \HPV58 . HPV 16, H BH 14 5 43 il oy
21.77% . 16.75% 1531% .  £1® e A h HPV IR Ye R 5 5 0 & 55~64 % (B, B UL 1K)
HR-HPV i A1 & HPV52, HPV & PR AN X6 57 50 i W B 6 A EZ 38 S .

[kgEiR]  AZUIRieT; SRR H 8

Infection status of high risk - human papillomavirus and its genotype

distribution in outpatients

YAN Mingguang*, YIN Weibing

(Department of Clinical Laboratory, the First People’s Hospital of Shangqiu, Shangqgiu, Henan, China,
476000)

[ABSTRACT] Objective To investigate the different states of human papillomavirus (HPV) infection
and the distribution of high - risk HPV (HR - HPV) genotypes in female outpatients. Methods Cervical
exfoliated cell specimens were collected from 5 086 women for HPV screening in the department of
Gynecology, and HR - HPV subtypes’ infection state were analyzed. Results Among the 5 086 female
exfoliated cell specimens, 1 641 (32.27%) were found to be positive for HPV infection, and 1 534 (30.16%)
were HR-HPV positive. The HPV positive rates in different age groups were as follow: 55 to 64 years old
group was 41.35%, <25 years old group was 36.22%, 25 to 34 years old group was 34.12%, 45 to 54 years old
group was 34.00%, =65 years old group was 30.11%, and finally 35 to 44 years old group was 25.94% .
According to the pathology reports, 228 cases were normal, 724 cases were inflammation, 243 cases were low
grade lesion, 312 cases were high grade lesion, 15 cases were cervical carcinoma in situ and 12 cases were
cervical carcinoma in all the HR-HPV positive outpatients. The top 3 high-risk subtypes of HPV found in the
population were HPV52, HPV58 and HPV16 and the positive rates were 21.77% , 16.75% and 15.31%
respectively. Conclusions The majority of HPV found in outpatients of our hospital was HPV52 and the
positive rate of all detected HPV subtypes peaked among women aged 55 to 64 years old. Genotyping of HPV
was meaningful for preventing and treating cervical cancer.

[KEY WORDS] Human papillomavirus; Genotyping; Cervical carcinoma
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N FL 3k 9% 9% B (human papillomavirus, HPV ) &
et AR IR R W R . BT R
1 HPV AU 100 Z 84, 73 AR SE A HPV (low-risk
HPV,LR-HPV), &1 6,11 #!, 17 & %! HPV (high-
risk HPV,HR-HPV), 1116.18.31.33.35.39.45.51 .
52.56.58.59 Fl 68 HIGE 25 04U 55 A P e A o7 Je%
YL A X, Horh HR-HPV $582 8 5 201k 5 #5
FEM R R R DIRIE . WFIEIESE , 7E 99.7% 1)
B #U H E  k I HPV-DNA RIFEALE, Hirh 16,18,
4531 WAL Z W, Fr e PR il HPV X
B S L O A LA FE L, mT LU AR i X
() HPV RE T WF Z PRI B S 00k, R, A
WA GEARH 122 35 1 HPV By il
SR A AT T A T TR B ST

1 ARSI

1.1 BEACRES AT

AR 2014 4F 1 H % 2017 4F 1 H 2T B AR
ZELIZ I 5 086 i) HPV 1] BE YL 34 (1) HPV A6 I AE
A BEH TS 14~78 % AR % (40.5£10.1) %
H AR 132 B A SR 5 S0BEV% 40 ff K H i A
AL A MARAE W RS o REASRAE IS &
T 4~8CTHRAT , 24 h NI E .
1.2 BHRIA R

LA PR A BR A ml 42 4L 21 Fp HPV 43 Y
KM 77 & (£ 77 HPV-DNA il #2i% %] . PCR ¥ 3%
IR 2 32 ) L B AR 43 D 4 28 A
PCR 9" ## /¢ %15 4 Roche LightCyclerd80 (% [T/

Fl ) o H7 A G ThinPrep2000 4 H 36 41 Hg il A AL
(Cytyc, ) B E BT 25408 (Olympus, HAS) .
1.3 kel ik
1.3.1  HPV JE[K 73 UK

% HPV-DNA 2150 Ui B T #/E$E HU DNA
BER AR B REARYR IR AT, B 500 pl, 14 000 t/min 25
L1 min, 7 FE . PCR Y™ B 42 HLHY DNA 1E N
RN IEAT Y 48 , ARy PCR S AR £ 4 25 plL, PCR
FEIA A AL 3 AR B A T
1.3.2 kA

REAS 26 0 B S5UBE 75 A0 M, $42 4 1 3 4n if h1
A WL R BV E VB A, T 95% S BEE 2, EL IR
Yo, W AEE TSR,
1.4 Gt

Bi 24 J7 ¥ W SPSS 17.0 48 - 4: 9E 47 %1
P AT, T TORR R + ARt 2 (x£5) TR,
BORHA] A F L AR A ST REAS ¢ K56, P<0.05 R
EREGITFE L,

2 R

2.1 HPV BRYL AL i

TEABF SR WAL 5 086 1 T 11252 W 1, 4t
i 7% H HPV FHMEAR A 1 641 4], FHME RN 32.27%
(1 641/5 086) , H:ff HR-HPV 1 534 4] , AP % K
30.16% (1 534/5 086) o ¥4 i A brA#% 82 NHEAE
W PEAT /e, 45 51 SR HR-HPV FH: R f5 i fR 4R
W2 I 55~64 2, N [ AE IS 2H HPV BHVERS % 22
A G X (=54.018, P=0.000) , WF 1,

#1 HFREHPY 1 HR-HPV B R
Table 1 HPV and HR-HPV infection rates in all age groups

FY (%) n HPV(-)  HPV(+) HPV FHHR (%) HR-HPV (+) HR-HPV FH:% (%)
<25 127 81 46 36.22 34 26.77
25~34 1 896 1249 647 34.12 604 31.86
35~44 1561 1156 405 25.94 382 24.47
45~54 794 524 270 34.00 249 31.36
55~64 532 312 220 41.35 214 40.22
=65 176 123 53 30.11 51 28.98
M3t 5 086 3 445 1 641 32.12 1534 30.16

2.2 AN[nlE S S TR B AN HE A
BBV A 2 T R ) A A R

TS, AR 1R

2.3 R HPV 76 R S AR 2 vh 1) o34
— BN LR-HPV 5 2 46 1 JE 5l IR 2 i) 4R

e Bz PR AR A O, X B S P I DA S 0 1L 1 AN
I, ik S 31 s O A VR, IR, A i o
AXF LR-HPV #4730 o 78T A Kl bR A v ok &
PRA o B ek AR o 228 i, AN B SORE BUAE 724 11
TR EEHG AR 243 ], 2 BE R A2 312 491, J5i o 9 15 191]
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AR E BB AL 5 B - RAE SR A B TG AN 5 C o ARG 2 (2 BUBEIE AN 5 D« o HERG L A 2 BUBEYE AN 5 B - B Stk an v

Y U 7 N

Bl AEEHHEABARFELSR(BEK,x100)
Figue 1 The biopsy pathologic results of different cervical exfoliated cells (Pap,*x100)

R2 ARFELBERER HR-HPV 537 [n(%) ]
Table 2 The distribution of HR-HPV in infected patients with different pathological types [n(%) ]

i RAE R BER AL

o5 A UhAL HHUE SBiE

HR-HPV(+)  228(12.95) 724(29.92) 243(59.71)
HR-HPV(-) 1532(87.05) 1695(70.08)  164(40.29)

312(67.10)  15(71.43)  12(85.71)  1534(30.16)
153(32.90) 6(28.57) 2(14.29)  3552(69.84)

it 1 760(100.00) 2419(100.00) 407(100.00) 465(100.00) 21(100.00) 14(100.00) 5 086(100.00)

B SR 12 41, WLk 2,
2.4 HR-HPV W B! (1) 54

14 Ff HR-HPV W ARG 25 S 5 g B SRk 3
Jii7R o HR-HPV ME A5 5 UL AU 73 51 & HPV52
HPV58 Fl HPV16, H: BH 4 2 535l 24 21.77% (334/
1 534) .16.75%(257/1 534) .15.31%(235/1 534) .

3 iTig

B U S WL B R R R R R 4
BRAABF WA R 55 — A7 . AR T H o, e 3
S LA G B, AT 2 SRR R R B
UESE, 5 G T HPV 8 420 iYL S B 31 b e 98 72
Ve S50 A R BRI, BF L, X HR-HPV A9 18]
Ay RUKGE I | B8 0% K i % BB S0 A8 IF R A7 A

I7 , DA S S8 1) 2 0 o, i 1) 7k L L2 I
BITAER ™, BT, R 2 B Z A X AR HPV
4 35 R 3 ARG I 20 A 380 8500 J O A 1Rl

T E HPV 119 J8& Ye R A b X A 58 A BE AR
[ T A7 AE B 22 57 o ) B0 iR A A o 1 b X
15 867 {7l & 1k 52 46 3 h HPV &L F N 26.82% "
Singh 55 I8 1Y 1 T AR 2 0 B T HPY
JE YL Ky 31.84% 5 1 Ding &5 R A A9 AL BT
1 082 2 & T HPV B Ye 5138 53.7% ; FREEG
i AR B 2 KA B N RAETRE TS R A
K 09 P A2 16 S 0 £ HR-HPV (1) 5 B L SR 2
17.18% 5 & #8255 1 38 119 30 N b DX 2 i A A
AR BT B IR AE 35~60 JE % 41 4 HR-HPV &
Ye N 8.25% ; AW h HPV BH MR 24 32.27%
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&3 HR-HPVBNBEARFREBEFHSE (n)
Table 3 Distributions of HR- HPV subtypes in patients

with different lesions (1)

WY TE R SAE MIRBERG AL i BN AL IO S B AR

16 24 84 65 47 8 7 235
18 16 55 10 21 0 0 102
31 14 49 14 11 1 0 89
33 9 27 11 19 1 1 68
35 4 13 2 3 0 0 22
39 19 56 5 20 1 0 101
45 1 3 1 2 0 1 3

51 7 27 8 16 1 0 57
52 52 156 54 72 0 0 334
56 6 15 1 15 1 0 38
58 36 113 51 55 1 1 257
59 9 25 8 7 0 1 50
66 10 31 7 0 1 58
68 21 70 6 15 1 0 113

A1 228 724 243 312 15 12 1534

HR-HPV A1 % 2 30.16% ; i% 7] fig 5 4 ©F 5% v fifi
FH RS I 56 A 58 AN [R] LA B 5 45 i XN R
FE2s ST WU A 16 T SO 06 . ARBFSE ISR A
B ROAR 22 B X R HPV YK
YR L R AR B =

ARHIFGE Y A s AN [R) ARl 2 HPV P
K R A I g 22 5, Horp 55~64 5 AR IS 4 R <25 %
20 PEME R A, 4 N 41.35% . 36.22% , H. HR-HPV
BH M 353 510 40.22% . 26.77% ., AR AF 14 21 5 I e
R HE 5 M E B B Yihe i ok A ¢,
T B B A 3 5 T B R I XU o B A I
T, P ERE KOV & A AR AR MR s TR,
W75 K 2 WG | B 28 nT RE S 308 S 10 &k
A FRRL A EY R 2 MER A LB E R
HPV 3 [H 53 A i 8 A 315

HR-HPV 4B 3R i 5 B 250055 A8 1) ™ o A B
7 B R 1E H B9 415 5 HR-HPV YIRS AY
4 12.95% , M7E = PO A2 4 3 67.10% , 728
SRR H 2 3k 85.71% , 1X 7t 434 /8 HR-HPV 55
FRERIAHDCE . FEARBIFRILER 5 086 BIIARH 112
2 B B e, ARSI Y HR-HPV &4 f 35 1 534
1], FEE 2 53K 30.16%

AWREER BoR, BT 2L veE AR 12
LW AR Lo M W UL HR-HPV 7 A& HPV16 .
18.31.58.52.51 f133""" {H i F A58 Hb X A
AN R A B G 2 i R HE P WA R 25 57 0 B

FELE R R, TEAHLIX 14 HR-HPV ¥4 73045 , 1
ri HPV52 . HPV58. HPV16 3 >V AU ik e A %5 &
o BEE SRR IR 1 H B W5 7R B 7E S Y
IX. HPV52 & iz i WLIY HR-HPV 78 22— [q]
B A B9 25 5 7R, HPV52 Fil HPV58 1 75 Jak e 2%
B T HPVI6 WAL, [A L, 4K 4l HR-HPV i
R IRAT 5 o0 A0 B 2457 5 KU A T4 X
PRI HPV 22 i R0t 7 & 51 & HPVS2 F
58 AU (T B HPV 28 1 A5t N HE

g LTk AR R T IT2 2 Lt
HR-HPV J&& e /5 Ol Fe HE 3L R 0 43 A 5 s, X
HPV £ v ATl RN 42 b B2 Sk B 5500 1 B Vi $e AL
BINSHZMAE . WA B SR &R AW,
HPV F3 AU G A5 (4 1 H B A B i I PR 3 5L, Y
SRR BERE A R e

S
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)R TN A X AR i A SRR s 2 R T
FAHIE

pEET RS

(¥ E] BH® TN ISR 0 (HBV ) BRSO, 4387 F i 3 2 F o F A %
FRE,  FoiE SRITMGEE S B (ELISA) X 2013 4E 1 H & 2016 4F 12 H 35 184 4] T A2k ifiL & 1 il
W EAT HBsAg fifi . R T2 5E it PCR \PCR- X [n] KE i 2% 52 % (PCR-RDB) 73 #7773 HBsAg FHAEFEA
R F a0 (HBV SRR 25 50 AR JE IR . BB 35 184 I REAR LI 4% ) HBsAg FHPEREAS 824 173, FH
PEZEN 2.34% . T PERRIM A I BHPESR(2.56% ) B 8 5 T 2o (1.82% ) , i Z M ZEF A G 8 L (=
1716, P<0.01) . 7€ 73 S AFFER Zr B 25 S b B JE RN\ 87.7% (64/73) , C 3L Y (1§ 8.2% (6/73)
B+C IR A JE KB 7 4.1% (3/73) , Kk th D FEF B, R[] HBV 77 DNA ik & Jo ] 2 22 5 (P>0.05) o
FE T3 AR FEAS B AR Y HBV K 5 22 i 24 40 56 58 48 4 ], A A H AT 7T HBV Bl 158 4 =55 i 24 58 A8 3k
o BEIE WNTHEKIM A HBV B MR PR, Bk & P e A b it O 24 2L R 2848 384T
W LR — AR R

[XBR] CRITFRWET; MIE¥; SRR w2

The serological and molecular characterization of hepatitis B virus infection in

blood donors in Chaozhou, Guangdong province
LU Yuxiang*, ZHOU Yun
(Chaozhou Blood Center, Chaozhou, Guangdong, China, 521000)

[ABSTRACT] Objectives To investigate the prevalence, serological and molecular characteristics of
hepatitis B virus (HBV) infections of blood donors in Chaozhou, Guangdong province. Methods From
January 2013 to December 2016, a total of 35 184 blood donors were screened for HBsAg by enzyme linked
immunosorbent assay (ELISA). Some blood donors with positive HBsAg were analyzed for virus load, HBV
genotypes, and drug - resistance mutations by real - time fluorescent quantitative - PCR, PCR reverse dot blot
hybridization (PCR-RDB). Results A total of 824 HBsAg positive samples were detected from 35 184
blood donors. The infection rate was 2.34%. The infection rate was higher in males (2.56%) than in females
(1.82% ), and the difference was statistically significant (}*=17.16, P<0.01). Of 73 samples genotyped,
genotype B constituted 87.7% (64/73), genotype C was 8.2% (6/73), C+B were 4.1% (3/73), and none of
genotype D were detected. There were no significant differences in the expression of DNA in different HBV
subtypes (P>0.05). Of the 73 samples, HBV lamivudine resistant mutations were found in 4 samples, and no
HBV adefovir resistance mutations were detected. Conclusion  The HBV infection rate illustrated a stable
trend in Chaozhou. There were only a few cases of HBV drug-resistant mutations in the blood donors, therefore
these mutations require more attention and further investigation in the future.

[KEY WORDS] Hepatitis B virus; Serology; Hepatitis B viral genotype; Blood donor
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O R 9% 7% (hepatitis B virus, HBV ) ) B 4t
e S NS R ™ 1Y () — |, R R
17, 2R A 20 ¢ N HES HBY, Hrh i K2
2.4 /¢ B M VE G HEAT 2 BRI 65 T ANAET
HBV 8% T B0 I D e v A Ak 0 H- 240 s
(hepatocellular carcinoma,HCC)""', & [E & HBV J&
Yerp S5 AT X, T s HBV B YL 1) 7™ & @ . 2006
A AU S T AT S I A R ] FRE 1~59
& — e NHERY HbsAg #7138 7.18% ., Hi HHEST.,
IR EA ARG 299 300 TN, o g 2 Tk
Y B H 292000 777, HBV FEZ M (WA ZE 4
S AR ) REEE MR b AL B o B T A 4 40
(World Health Organization, WHO ) J% 8¢ P T R Fib 45
AR PR 3N A L] LR HBV B JRURS: P
K AR T0%"™ o Ry 1 g i P b DX TG A2 R il R
HBV BGL L3 2% Fl 3R W2 RRAE 4 i i &
AR BRI S AR , FRATTX 2013 2 2016 4FFE
ToEEBR I 53 HBV &G B R 17 50 #7 , 45 R4 i
s

1 MeRl5R®

1.1 RS

2013 4F 1 H % 2016 4F 12 A B 7638 4 17 GH
B DX AR DX e X G- B ) SR AR TR L &
1135184 A, Hirp 53 24 873 44, % 10 311 44, 4RI AE
18~55 il % Z [0) 34 4F % 37.5 % o AT iF5R 2403k
A5 T AR BRZR B S I RS 5 E T
AR
1.2 AR

HBsAg Ik G 72 e B 0500 & [ e Bb 1) (&
IR A BRA A A T B A 25 B A R A
F) | HBV DNA $EHUA R & (RERR L) (i A
YR A RS F]) s HBV-DNA 522985 %€ # PCR
A (R R A PR A R s HBV B[R 43
U R it 245 258 A5 B PR ARG IR &5 (PCR-J2 1) B 45 24258
20 LR A E A (I A FR A7) ] 5 AR B AL
(I e W S B AR T Z A B A ) s EZbead f 3k
2 A SRR 4 R 4 (56 [ 5 5 7 i A= Y
7] ) ; ABI 7500 % J(: & & PCR 1 (ABI, 3 [# ) ; PCR
FER YA e 1 H B A R A W) ; COMBI-
H12 #1574 3L (FINEPCR,, 5 [ ) .
1.3 HBsAg &l 2 H5E

FHICHUSE 23 B R 4E 35 184 £k 1l & & A\ &

Jik1fil 3 mL, & F&5.08L% 3 000 r/min 5.0 10 min,
OY B IME o R I EK f2 92 W Fff 7% (enzyme-linked
immunosorbent assay , ELISA) X [fiL /& #£17 HBsAg #]
K, T B AE Y A BB B AT . He R
10 700 15 B A5 B A o E AT A5 R e, T
(1) #EA OD i S/CO=1 # & HBsAg FH1E ; KE7< OD
i S/ICO<1 # 4 HBsAg B 5 (2) 14X it OD #
{E>0.1 S SHYEXTHE OD #{E=<0.4 i, SZIRTCR%, I 5
B
1.4 JREEIZIREEEL

Bifi L 356 B A 2 %€ 4 HBsAg BHM: B9 FEAR 250
i, HFEARTCHS ML IR MRS . W1 mL I & T
1.5 mL &0 8, —20CIRAF ; SR A RERR 200 £ 2
IUHBV-DNA, i #4E 34 th EZbead fi2k%: A 2%
1R B2 B R 45 50 1, )™ A 4 BEASCAR B3 350 vt W S
AT,
1.5 HBV-DNA SZi 7% E i PCR

¥ H HBV-DNA ¢ 5 £ PCR i 5 G0 i 45
FEA HBV-DNA #£ U1E, 99 )65E B PCR 7E ABI 7500
P E E PCRAY F 58
1.6 HBV 3[R 43780 K i 2454 5 745 e RUAS

Rifi L M\ I & DNA #£ A 3% B 73 )y HBV -
DNA > 1 000 [U/mL ) DNA A<, % PCR-JZ 1] £,
ZeA LRI HBV JER 73 B R i 25 58 A8 FE R . IR B
S22 R RE RIS 3 Flh HBV 2K 7 (HBV-B
HBV-C #1 HBV-D) I HBV i >k F E it 24 3 4~ W
5 AR (3 5 (rt180 . rt204 F1 rt207) \HBV Bl {5 = fis
it 225 2 A8 UL 5 A8 7 a5 (rt181 Fl rt236) o A5 ™
Fs e BT S I B A TR
1.7 Siorr

K FH SPSS 16.0 X5 4s #4740t 434, 11 ¢
BERH s R, BB LR F K50, 0 L
R 2R3, P<0.05 NS A SR E X,

2 #R

2.0 AS[AJARE B P IR AR % 14 K 1 # HBsAg FH

£ 35 184 A3 Mk I MR, 82417 (2.34% ) FEAR
%% ELISA VA 1E J HBsAg FHPE . 4 4F B BH 1 %
4390 2.83% (2013 4F) ,2.28% (2014 4F) ,1.95%
(2015 4F) F12.25% (2016 4F ) , 4 Ji 2 [B] FE A L B
Fajla3ie; M Ak, HBsAg FH P4 ) 2678 55 Pk
125 (2.56% ) W1tk i T2 PERR LA (1.82% ) , 4%
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Z I 22538 it 2# 58 L (=17.16,P<0.01) . ¥
iRk I 4 FRAR IS Ry 5 A, A4 IR BE Y HBsAg

&S, 21~30 % 2H Fl 41~50 % 2H (1) HBsAg [ 1 %
M & T 31~40 B 4, 2R A SR ITF 2 L (P<

FHME R DL 2, Sk N B2 1) 31~40 Z A 0.01),

R TREEE.EREME HBsAg 1 H 155
Table 1 HBsAg in blood donors of different years and gender

X LRI ¢ HBsAg [ n(%) ] .
s B (4F) Ve P
5 »© L @

2013 6 980 2190 204(2.92) 56(2.56) 0.81 >0.05
2014 5 800 2 814 149(2.57) 48(1.71) 6.32 <0.05
2015 5891 2 640 129(2.19) 38(1.44) 5.35 <0.05
2016 6 202 2 667 154(2.48) 46(1.72) 4.87 <0.05
it 24 873 10 311 636(2.56) 188(1.82) 17.16 <0.01

®2 FEFHREBIE HBsAg # H1F5R
Table 2 HBsAg in blood donors of different age group

R (%) HBsAg BH 7 P
18~20 2.45%(102/4 169) 280  >0.05
21~30 2.58% (224/8 689) 737 <0.01
31~40 2.01%(250 /12 407)
41~50 2.59%(213/8 216) 751 <0.01
50~55 2.01%(35/1 739) 0.00 >0.05

2.2 LHPIeEE L BRI 245 5828 1) 73 A
TEREHLIERE Y 250 17> HBsAg BHYE AL, 259¢

Jt2E & PCR fifi# HH 147 / HBV-DNA P, X o
73 3 EE A E>1 000 TU/mL REA 4T HBV JE [
TR 2598728 434 . 1 73 I AEAS 735046 11 HBV B
JE R B 64 1, 5 87.7% ; HBV C LR 6 4] , 5
8.2%;HBV B.CIR G FHH 3 6, 7 4.1% , KK
HBV D LKA, HBV B 3K A4 K6 H R0 3
HBV C K% {H A6 HBV 3 [H % DNA £ikH 2
] 25 F IG5 X (P>0.05) (£ 3), 1E 73 ke
rh, AR S HBV 37 2K I Tinf 245 AH 56 58748 4491, R
i A fn] HBV BA] 78 45 =65 i 2 A G 28 4%, 1 40 L
%23,

®3 BHREANEERE HBV REHERMHRESHBERILE

Table 3 Comparison of genotype, HBV viral load and drug-resistance mutations in 73 samples

HBV DNA /K-

rt204V rt2071  rtl81V rt236T W it

FEPR Y % (n/N) rt180M
(log,IU/mL)
B #l 87.7%(64/73) 5.70+1.51 1
Cc#l 8.2%(6/73)" 5.68+1.23 0
B+C %! 4.1%(3/73) 5.63+1.61 0
&1t 100% 1

2 0 0 0 6l 64
0 0 0 0 6 6
1 0 0 0 :
3 0 0 0 69 73

s RERP AL R RUBCE , N A I L PR U AC 1) B850, W HB Y B 78 B RI4H  C U4 5 B+C BUZHIR A4l L #%, *P<0.01,

3 it

AR 1992 AR TT I R AT S I RE T 1Y)
T A TAE, 2t 2495507, A CHFBTA T
Y, JuHSE L PR 1A TAEEAS T 8 s, M
IR 2014~2015 43 & 169 211 A 2 PR d4t
XA TR A I A s T LA ) 2544 A9 HBsAg FH

PER N 8.76% , 7 0~12 % 1) JLE Ff & o HBsAg FH
PERAR 2 0.29% , 7E 23~59 % 19 i A\ BEA th HBsAg
PR IR 12.71%, T AR A AR % s BE A TIX
B, e TC R R REIT & E A
—FRNTE T, DR AS U8 M b IX Ak 1L HBsAg
FEPE R 2.34% (824/35 184) B AR T~ A& 4 ) — ik
NBERY7KF- . HBsAg 75 H A [ b DX 1Y) 22 511 i
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WM 3 X HBsAg B %= T M4 (1.29% ) L
IREE AL (0.34% )" 1L AR TR (0.067% ) U1 4 A
(1.44% )" FIM IR BE(2.1%) " o T B4 WAL
T b X S AR B HBsAg AT 2 i A i o, R
R T HopE 22 2B AR AT I EkdlE 5 1997
AR L EE 1 (10.20% ) , 2012 4FE I 7245 (3.25% )
e b DX R /N2 A v R A B A . T
FRAE 2014 4F o [2] 5 95 751 55 45 il 20> (Chinese Cen-
ter For Disease Control And Prevention, CDC) /1) 7
AR 3R E R 2 IR AR /N HBsAg #5747
RARAR AT AT FE 0T A b A iR 1t 257 A 9
BOHE AN BAC T AH X o/ N2g A R 2
W FL R RGN R < 1 5% ARSI X G0 TR I
A ] RE S P T e AR e AR AL T Bh i I, 20Kk
M E IR, B PAPER AL HR, A 199244
JFF2 15 T BF B A A T R 9 A S e LRI LK, B 2
JHF425 1 B A 5 35 A%, HBsA g PR e AR rh i
TR,

SEH B, N B YRR 07 HBsAg FHYER 1 3%
o TP X — 5 TR A kb DX A ER A R —
S AFTRE, HBV B e n] L iR o AT
T, e kU 5 Lokl & 2 18] (%) HBsAg FHA%:
RN ICZE 5 o 1 A A 1Y) 2 ) 22 5 0T g 8 1
FIAL 2 16 Bhyu K T Lo, Sk 2 B IRde A B 4% Mk
MLEZ, HUBG JLRIM™ . 5540, 78 5 ANk 4
1, 31~40 % 41 Y HBsAg BHPE 5 W B A T Hifth 4 4
AR AL (P<0.05) o ZEF A= AR Fp 22 S m] R
FHE XA AE I DX B 55 22 (1 ik i 25 2 380 N i Sl
B NG (CINEE 55 A B R4S ) | X 2 A #8581
fa R R PURI 5 1 SCAR K, IR RE i T 3K S 4F 0%
X B ) HBsAg FHPER

Y5 HE HBV 431 7 91 G S U8 1, Dk oo
A-H 3t 8 FpIE KB, 75 A BRAEAE — 5 M FRERAE 43
Ao A FEPIRY 32 253 A 7E AL BRI AE K BT, B . C
2 Foi 3 R R 2 B A AE AR M IX, D 3 R AL 2 2y
AAE R R AR AL E /X, B F 2 Fi e KR 3 20 A
YR 2RI IX , G 5 PRI R ok [ DA R S (R AL
[R5 B SR IUE S e =3l Vi R= D GNGy) AN
XM, FREmMILZE SR, AL HX DL C Y T,
5 LA B A A = T G R B 5 S D R R SR 4 M
Z LD R R R HT T 73 496 B A
> 1 000 TU/mL FHFEAS 1% 35 PR Y T 25 58 A5 | AS Bt
5% R 45 SR S 1 b X HBV i 2518 ] fig 2 LA

B RN C By 32, C B9 SR G W] BB 2 3 SOAS b IX.
HBV 2 Y 2 0 A0 A i e b I & . XS5
5 2012 4F 7 A8 S0 A M X 18 M 2T R E
HBV 2 K AL ) i A — 800, 5 v [ K 38 43
HBV 3 [K % B W F1 C AU A9 3 A7 9% 27 i —
e,

PR RENEN I —L PR BRI 25, &
T 25 AL HBV DNA 54 ilf 3 K & A= 2672817
FEGRKRE MG TR, 5788 F 2531 7E B
X C X, JuHJE C X YMDD 28 6 hy i 0L, Hi 3=
TN YIDD 5 YVDD'", 7EARFSE T, Bk %4
KEHUREA R B 1 R (O e BT 25 5878 ) (HALTE 3
BREAS HPOR I S HBV FK R 2 i 25 YVDD 2878
HBV i 2] 58 48 Z2AE IS LA Al FHH 00 85 25901097
() R R 2 B, (8 H RF Rk I A HBV Tif 24
AR S A i iGE | 3K N 45 T 08 Y AL A
it —25 T .

2% 3Tk
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AFEN PR E 1R A AT RS G R 1R gl e A ST Y S O
EENH7 38"

I
vl HmhF*

(¥ ZE] B WS RE E rh ] Pk i #4298 755 22 14 (soluble thrombomodulin, sTM) 7K
VBRI SS R EERCR . Ak BT RE RS B BE 2014 451 A % 2016 47 9 H %
AR5 3 R IR 60 (51 Ay Jir g 2, ARG mh s I H PR R IR 60 B IR H AL, LA 1 IS B 5
PEZE 1 98 J 38 AE 20 412 35t 97 20, 1o FH T 3G 9 9% W B 72: (enzyme linked immunosorbent assay , ELISA ) £
W 3 20 58 i T STMUZKOF, HL 3R 3 4 sTM /K- 11 22 53 KT8 97 11T I 25 B0 W 8 A % sTM /K 1 28 4k
F FiI Spearman A 5 ¥ 23 #7543 BT 45 1 W i BE B0 TNM 20 309 3R 48 5 B8 35 1 % b sTML K SF 9 A 26
P, SR ORAITFREFRBEASIT RN STM K EERE 24 H R UJGH BB ERRAS, HFEAR
BB YT AR 1 STM K B E AR TRl T R4, 22 A G #E L (P < 0.05) o Mg 4 i % sTM /K-
B TIEWAMBIGA, 2R A S5 L (P<0.05) ; 574 sTM K B 388 TIEwW 4, 2% 5 H 51t
235 SL(P<0.05), HE5 7 8% TNM 40 5 sTM K 2 EAE X (1=0.675,P<0.05), #5i¢ 455
[ SR A IS T STM K- REAE — 8 B BE b S B0 1 1t JRAE 00, R WA I IR 2 W 70 i s 0 o

[8EiE] 25 T tE MR I8 & A s TNM 403005 4 o9 2 4

The level and clinical significance of plasma soluble thrombomodulin in

patients with colorectal cancer

BAI Ju, YANG Lifang*

(Cancer Institute, School of Basic Medical Sciences, Central South University, Changsha, Hunan, China,
410008)

[ABSTRACT] Objective To observe the level of plasma soluble thrombomodulin (sTM), and
investigate its relationship with the progression of colorectal cancer. Methods 60 cases of blood samples
from patients with colorectal cancer were selected as the tumor group in the general surgery department of
Xiangya Hospital of Central South University from January 2014 to September 2016, 60 cases of blood samples
from the healthy population were selected as the normal group in the medical examination center, and 20 cases
of blood samples from patients with active ulcerative colitis were selected as the ulcer group. Enzyme-linked
immunosorbent assay (ELISA ) was used to test the levels of sTM in the 3 groups. The differences in plasma
sTM levels among the 3 groups and the changes of sTM levels in colorectal cancer patients before and after
treatment were compared. Spearman ’ s rank correlation was employed to analyze the correlation between
classification of TNM and plasma level of sTM in patients with colorectal cancer. Results 2 months after
surgery, the levels of sTM in patients with surgery and surgery combined with chemotherapy were significantly
decreased and more in surgery combined with chemotherapy group of patients (P<0.05). The plasma level of
sTM in patients with colorectal cancer was significantly higher than that in the normal and ulcer group, and the
differences were statistically significant (P<0.05). The comparison of the plasma sTM level also revealed

statistical significance between normal and ulcer groups (P<0.05), and TNM stage of colorectal cancer patients

Vs P R AR E SR BH AT, #d, K 410008
*BIRAEE M A5, E-mail : 1841380028@qq.com
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and sTM levels were positively correlated (r=0.675, P<0.05).

Conclusion The plasma sTM level in

patients with colorectal cancer can partially reflect the progress of the cancer, it is a potential tumor molecular

marker for diagnosis.

[KEY WORDS] Colorectal cancer; Soluble thrombomodulin; TNM stage; Vascular endothelial cells

Rifi 5 N 1% Ak i Jon o R AR 3 D = AR f
|25 B ) A A R ISR T 3B AR B T, 31 2015 4F
1E 235 B e e v 0TI 9 R i s 3R b S A =
A7, FET A0 J 58 U Az 2 7™ F 5 ) N IS 4 A i fi
J o A BOPTA BB e 1 O I A L A 2R R L
T A2 e PR B ity A v TR I ) 7 PR R, AT
I A4 9877 45 1 (soluble thrombomodulin, sTM ) & —
FPFFAE T 0L/ PN R 200 B T W 2 1, 7 0T 38 P B
A5 JE TR R A L, WV ARSI i A5 PN B 4
BirtnE . AT 2 oR , sTM 5 2k
PP O 200 B 11 IS =1/ 4 9 5 22 A e e g 77
37D W N SR = PR IPUR sl EABEN L o <
I3 STM 7K K OHAEAN [R) 2 e B B A2 4k 560)
HAESS B b i HANME

1 ZEREFHE

1.1 ImpKRB R

WL XT G R v R DR IHE B B 2014 4F 1 H 2=
2016 4F- 9 HEAMRHIGA B 60 BI25 B B, A%
1E37~69 % , P35 51 & HABSEAEA L# 1, %K1
o ) e S T e A A 2 SR AR A ) e , TNM
I WIAR B8 [ PR 4083 ¢ 24 (International Union Against
Cancer, UICC) 1 3¢ [E Ji# 4 BX & Z% 51 2 (American
Joint Committee on Cancer, AJCC) & 1F il 52 ) 26 7
JJihdEE TNM 438, A e 60 11 1E 7 i, e
FE 35 N, 2k 25 N AFITE 37~70 % P EIAR G 54
2 WS R A I 5 A 20 6], v 12 4], 2otk
8, AF TR 31~04 % V¥ 406 % . 3UBE R LI
B AR T R #2255 (P> 0.05) , A AT ek, ik
S5 I R Y W ORI ES E R, ABERTAR £
AT UG T, HASG I AR me 5 1 D g i 92
9 , LA S A2 T PRI o
1.2 K5k

K FH it B¢ 52 922 W% B 325 (enzyme-linked immuno-
sorbent assay , ELISA) fiil] 3 414X 4 i 2 1 sTM
7K, B R & | 75 [ Dignosticastago 23 ) &
S HUCRE ABESS 2 h LN AR T A 1~2 8 19 i
Jik i 2 mL, A4AG G BAYCR I 2 mL, 3% 1 mL T

x1 FHHBEBREWKRERR
Table 1 Clinical pathological data of colorectal

cancer patients

e A BRASAE n(%)
PEHI
% 35(58.3)
o 25(41.7)
TNM 43
1 1 6(10.0)
11 89 15(25.0)
110 19(31.7)
IV 20(33.3)
%/ 2k 38(63.3)
e 22(36.7)

Pk h #6585 ,4°C 3 000 t/min #5.0> 10 min,, —80°C
PRAEREI o S B4R e d I e o
1.3 ik

R il PET-CT (positron emission tomography -
CT) P4l TNM 438, R DL FAR N FE LR G697
U], AR FR T 4 B AR B0 RN 25 A B I DD REARAS
AL E 53 e BRSSO SR A IR T e
Fir A B AT T RBITY , TR & TRHIT
LRSS I A WS IR R S O, ZE B IR 2% 10
cm 25 FLITIE WA A 4, B PN A 30 mg/kg 1) 5- 3
PRUEIE | 85 W i 2% FEE 1L A8 A T AR ARk D S5V R,
EEAIFAEGYI O, AT A, SR . Hrh
39 141 1A B IV 1 835 SR T 5- 38R B IE (375 mg/m”)
156 MRS (20 mg/m?) 4 B AR IT 7 58, 97 A
e MH . BER 2D & A& imK sTM /K
-, R R R 19 DA B i — R A5 R AR
1.4 Saitsrr

K JH SPSS 19.0 48 it 43 M 3, 11 & BEokHR
% £ dRifE2E (x £5) T, T 225007 LUK
ELR P<0.05 M EFEAG I F RS, W
R ] SNK 25, sTM 5 TNM F3 1 22 [8] AH 544 53
B>k FH Spearman AH ¢ 73 #7 .
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2 4R
2.1 MR 2 iR STM I ARk Ea 4

HeA 4 B R IR YT i FE H STM KR AR
fRBM R R, ARG 2 H RUUG , Bai T R4 B

H M FARBEAATTIRTT B 1 sTM K37 H 30
BETREWP<0.05), FARKGMITHAERGFH 2 A
BF ) sTM 7K1 B 25K T B 46 - R 4 1Y sTM 7K
(P<0.05) , 7EARJG 5 4 H J55 6 Al 22705011
B (P>0.05), %2,

F2 MEABREEETEERSTMAEMETLER (F+5,ng/mL)
Table 2 The change of sTM level in the tumor group during treatment (¥ +s,ng/mL)

20 51 n P NI} RJF 1R ARG 2 A I NEEDE A5 6 A
P FAR Y 21 69.7+13.9 70.7£11.6 59.1£10.4* 50.6% 8.3 43.9+7.5"
FARB AT 39 73.8+12.3 72.8 £ 15.8 54.5% 12.6%4 53.0+ 7.1 48.4+8.7*

M EARFT*P < 0.05, %% P < 0.01, H B4 FARAP < 0.05,

2.2 JRYTHT MR 2 597 H SR R A sTM K P
R

P As B i B IR YT R B A K E R
STM 7K 2Z (8] 4 26 53, 45 5 o, o 2 0 2% op
sTM 7K ¥ 4 (70.4+14.5) ng/mL, i 2 & T iz 4
(36.9£8.6)ng/mL J IF # 4 (31.7£7.3)ng/mL, 75 53
B R FAE N 1714, TP FL A48 510 )
HP<0.05,P<0.01). {tiHH sTM KV 58 T
IEWH, ZESA5T R X (P<0.05), WK 1,

ok

E3 k
s L L)

100
E 30 1 |
2 60 A I
E}_
¥ 40 4 |
s =1
& 204

0 r T

iR 26 B IEH# 4
*P<0.05,*%*P<0.01,
1 KA STM RiKKFE LB
Figure 1 Comparison of plasma sTM expression

between each groups

2.3 4 TNM 5311 5 sTM 7KF- 1 ¢ &

MR 3EERATLAE B 85 TNM 43 1% 7t
L STM K2 T, 21 1A 22 53 B G it2f 7 X
(P<0.001), H I Il . VEAS EFHZERAA
Giit X (P<0.05), I IBE SIEWA 2515
TR L (P>0.05), Spearman FH5MES T 0 25 5
R S5 T B TNM 2303 5 sTM 7K F 5 1E A1
*(1,=0.675,P < 0.05)

®3 EFARMBEATRETNM S HEEE sSTM KF
Table 3 The sTM levels of the patients in the normal
groupand tumor group with different TNM stages

20 5] n sTM (ng/mL)

B 60 31.7+10.3

Jigea 21
I 6 34.9 + 25.0
11 1 15 62.7 + 22.5*
|| et 19 68.5 + 24.44
IV #1 20 77.2 £ 26.7*
Fi4 - 22.83
P1d - <0.001

HIE#AMIL, *P<0.05,

2.4 IRITHIIG S5 R A sTM AKCF 1284k

B 17 6 4~ H Je A £ 3 i sTM KT, 4523
R AT F RGBT B EIRIT G sTM KF
(43.9+7.5)ng/mL, F RS HI B LI7 B BB RIT S
STM 7K~ (48.4+8.7 )ng/mL, i F K T IAI7 AT (70.4+
14.5)ng/mL, 2= 54 G it2# 5 L (E FE8 9.38,
PR R P<0.05), HaiFREESFR
A Bh L)Y BB sSTM UK 22 R B G240 X
(P>0.05), WK 2,

3 it

STM S 7775 T LS PN B2 40 i 8L 1) 5l 2
F, AR IR O AR 26 p P B 240 J5 26 1 7 fie 1
BT IR . A B AN R A2 B, AR 2K A
R St W T, PRI s TM RISy S e ;) B 2
N bR S 2 — o BRI R e A = EUR
HHETHY E BN R A e B R iR
1, AL N BTG R G, B LR PR R 40
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100 A —
804 T
—
E
2 604 | 1
5 —
x40 4 =l
=
H
% 90 -

0 T r

RITHT PAALTFAR FAREAIIT

HIRFHTAILL, *P < 0.05.
B2 ATMEHERESELR STM RAKELLE
Figure 2 Comparison of plasma sTM levels in patients

before and after treatment

PR IFAE A A TG B Hh AR RS AR e A . i
TR A b S R R T IR AR ATE IR R GE IS A i B
MR A o s 00 BT T B A 1 AR R
JE b e T b A 9 2R G 1Y R )RS 3 INLAE PN B
Ji B (R RE 3, SR T I RG34 PN B 5 B A L
il w5 AN e A . A VEZ TS HRIE , R )
i o 22 R AR A A P B A0 L R S5 A AT BE , LUAR
U 2 1) e 9 00 TR AR, NS SRR A P A Sk
{14 fik 938 248 fifd 3 R 5k 1 ) NF-«B il INK 38 8 5
caspase-8-FLIPL i f# 45 " fig #F yE My HE TR 2R
FIHFET- 3Z1K-6 (death receptor 6, DR-6) i ik, 175
TN R M IRBE (e 20 B Y S B R A
Thuringer % P BIFFE 7 , 45 B 68 44 I 7 38 o0 5%
W = 200 1145 DAY B 40 L P 5 3 e 4, A D B A i
A& A A, A AT I A i . sTM K1
R AT R R T A R B0 B A A AT R il A
I8 75 2 1 (thrombomodulin, TM) B A Il BT 2,
Hagag &5 W AR HAITSE b e TR P U L8 40 1 o
g SR L FRRSE E K1 sTM TR B AN R TS o [F)
I, Liu 557 HAR S S50 b e BT HEAR /N0 it 98
A549 ZH Y TM 192635 n] i 35 3 0 40 i 1) {2 28 5%
FoRE T s Wu S8 TERIFSE Hh e SR 1B IhE 98 40 i T™
%) & 3 AT (i S e 00 e ) 3 A B b R T 5 o e Ak
(epithelial-mesenchymal transition, EMT) 12 & i) &
A IERTR HEMLAE A B ; Zheng 25 & B TM 7E dE
/)N 240 i i 93 b oa] g | RS 40 I G B BH i Y & AR R
A AT 20 M 5 B T W i BB T, () IR T B 3 T
151 55 A B 25 1 E (E-cadherin) A9 3235, {1 41 fitd 5]

BRI, 0 EMT (it 2o 25 b, sTM Al BEAE
— I DR A R B R A R TR N iR
TP 4 MR 22 VR

ARG R, 45 B B LK sTM UK 3%
o TG S B VRS 1 9 88 SOE T AR, 2554
SO 7R S5 B g R I R I A P R AR K
[Al-F- (vascular endothelial growth factor, VEGF) 1) Ff
e, TR 45 T e 1) & A R R AT RN I A A B 2
PR . 20X A B R A TNM 43
HES IEH AR I 2E sTM K i, 45 Rk
M, DS 5 IEW AR 2Z R g i 2 R
KRk L e R B A B R O 45 s R, T
fiE FH T 078 P R A TC A S 45 4, sTMZKF- 25 5748
T /T N || AT s VB 8 N e
ST A R | I PN R R BN ()R B A
STM 7K~F-Fifi Z F+ 755 . Spearman AH &M AT it 4%
78 TNM 73 B9 9531 5 838 I s TM ZKSF- 52 TEAH
K 2PAESE T 45 i K ke sTM 55 1)
KFR. TAREIKGIITIRITIG  BH sSTM K F-HLBE
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EARNR Gy PR i AR 0 0 A TR Y i Tk 2
AR AR S 2 3L

FEASR D dedmt Gm A FAKL!

(# E] BW HiT B8R K0t i /Mo b6 (primary immune thrombocytopenia, ITP) i 3%
FEVRITHTIE Tk AR M AL R SR R R . Ak #2014 4F 1 ] % 2016 4F 1 KB
VA Y 80 1] 3 4F TTP H23% (ITP 41 ) , 45T Hb ZE KM 40 me/d # KT VE 4 d, /N30 2 ) 2282 B b i ko 1 4
Ji L AREST B0 A B (n=59) FTCRAL (n=21) , FT- 36 45 ] 103 7 3 [ A4 110 it i 2 4 A 80 3l E Sy o iR
2H o R FH i 2 At AR ARG T T BR 2H e TTP FR 353 97 HiT S5 (9 41 JA 1l T 3k I 48 ffd 7 ¥ €D’ .CD," .CD," . CD."/
CD.".CD.,'CDy;'/CD," /K PB4k, SR AITHT, AR B 1Y CD,' .CD,'CD.s'/CD, /K- W AL T 5
AL (P<0.05) , 5 X AL TG A 1B 22 53 (P>0.05) 5 TEAA B4 11 CDy" .CD,"CDys"/CDy 7K - BH I i3 X fR 2]
(P<0.05) ; i34 5 To A -5 1) CD,y' .CD,' . CDL'/CDy 7KF- TG B ik 22 5 (P>0.05) , 2 41 /% CD," .CD."
CD,'/CDy" %I WA T 5t B4 (P<0.05) 5 VA7) , A 304 % ( CD,* .CD," .CD,'/CDy' /K 58347 1T W & T+
5 (P<0.05) , £ T4 b5 5 X% TBALIEI 22 57 (P>0.05) 5 67 TR , JORCAL 5 B I8 hr 3 G A8k (P>
0.05). £5i& BAEITP B H LA T IR AN R A, S 80K s DI RR 2L, B2 W B & AR
SPRCR BB 2, ShAS W AE ITP 54 09 T Ik B AT A K, A TR IG 7 AL, 52 78 1 R AR .

[SE$@IA]  BEThfg; TR & Gy Pk i/ I AE 5 T Ik B4 40 0

Changes and significance of T lymphocyte subsets before and after treatment

in elderly patients with primary immune thrombocytopenia

SA Renna', TUO Ya'*, BAI Lijie*, NIU Yudong'

(1. Clinical Laboratory, Affiliated Hospital of Inner Mongolia Medical University, Hohhot, Inner Mongolia,
China, 010050; 2. Rheumatism Immunity Branch, Affiliated Hospital of Inner Mongolia Medical University ,
Hohhot, Inner Mongolia, China, 010050 )

[ABSTRACT] Objective To investigate the changes of T lymphocyte subsets in senile patients with
primary immune thrombocytopenia (ITP) before and after treatment and the relationship between these changes
with clinical efficacy. Methods 80 senile patients with ITP (ITP group) enrolled in our hospital from Janu-
ary 2014 to January 2016, were given dexamethasone 40 mg/d for 4 d, small doses of rituxan for 4 weeks. Ac-
cording to the curative effect, patients were divided into effective group (n=59) and invalid group (n=21). In the
same period, 80 healthy elderly subjects in our hospital were selected as the control group. The changes of pe-
ripheral blood T lymphocyte subsets, CD3", CD4", CD8", CD4"/CD8" and CD4"CD25"/CD4" levels in the con-
trol group and ITP group were detected by flow cytometry. Results Before treatment, the CD8" and CD4"
CD25'/CD4" levels of the effective group were significantly lower than that of the invalid group (P<0.05), and
there were no significant differences compared with that of the control group (P>0.05). The CD8" and CD4"
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CD25"/CD4" levels of the invalid group were significantly higher than that of the control group (P<0.05); there

were no significant differences in the levles of CD3*, CD4" and CD4*/CD8" in effective group and invalid group
(P>0.05). The CD3", CD4" and CD4*/CD8" levels of the effective and invalid group were significantly lower
than that of the control group (P<0.05). After treatment, the levels of CD3", CD4" and CD4"/CD8" in effective

group were significantly increased compared with those before treatment (P<0.05), and there were no signifi-

cant differences between the effective group and the control group (P>0.05). Before and after treatment, the in-

valid group showed no obvious changes (P>0.05). Conclusion T lymphocyte subsets imbalance exists in el-

derly ITP patients and immune function disorders in patients. This is an important factor affecting the develop-

ment and treatment of diseases. According to the levels of T lymphocyte subsets monitored continuously in el-

derly patients with ITP, the therapeutic effect can be measured.

[KEY WORDS] Immunity; Primary immune thrombocytopenia; T lymphocyte subsets
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BRI LA NI TTP [ 2 ABE, I R
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R SIS R O T 40 5 4 6 Ak T 4R L] 2k
A A AR A S R R S 5 ITP B &
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1RYT 2R HIMGEUIGR | e yse i ) SRR St 3¢, (B
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HEBRARE : OB IFHE VE O DI BEAR 4 B ; Qb
S KB LA B PR S B0 /IR L f L e
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K1 SPSS 18.0 G MFHES TR 52T, T
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Table 1 Comparison of T lymphocyte subsets before treatment

21 5] n CD; (%) CD, (%) CD; (%) CD,'/CDy" CD,'CD25'/CD,*
xR 80 72.89+6.15 41.65+3.24 28.47+2.63 1.46+0.28 6.89+1.37
AN 59 70.54+5.49° 38.27+3.09* 20.16+2.71° 1.31x0.23° 7.18+1.43°
TR 21 70.21£5.36° 38.11%2.96° 33.24+3.14° 1.15+0.14° 19.54+3.24°

F1ii 1.254 1.467 3.843 9.476 3.549

P1H 0.231 0.436 0.849 0.001 1.123

53X B AR, “P<0.05; 5 TCRH LR, PP<0.05.,

®2 ATEIERET MBI RGN R ILER

Table 2 Comparison of the results of T lymphocyte subsets among the groups before and after treatment

205 n I 1] CD; (%) CD," (%) CDy (%) CD,’/CDy’ CD,'CD25'/CD,*
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PO e 80 72.89+6.15 41.65+3.24 28.47+2.63 1.46+0.28 6.89+1.37
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100% 3t HBe 98.77% M3t HBc 100% . HBsAg FlHt HBs 1 [ #YFE A B A0 5 22 50 R (B 4351 4 0.973 Fil
0.979, 2 BRI A5 R IC B EMEZEF (P>0.05) . &8 ABFFCITEAT Y HBV-M & SRl i 7 &,
FE Tl A I PR A S A 7 oK, LBk 20 1 R0 A M e KT | B 4 s 14 s R ot P 11 1L

[E@IA] R0 CIFFREY; ANtk ReSE; & fIE ; X ILFsR

The performance verification and clinical application evaluation of the

quantitative Kit for Hepatitis B Virus Markers

LIN Jiancong', WANG Hongcui', WU Yingsong®, DONG Zhining', LI Zhixiong'*

(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 The study validated the quantitative analysis of hepatitis B virus markers
(HBV - M) quantitative kit and compared it with Abbott’s HBV - M reagent to evaluate its clinical value.
Methods  According to the verification method of WS/T 420-2013, the precision, accuracy and linearity of
HBV-M quantitative kit were verified, and then clinical samples were measured synchronously with Abbott’s
reagent. Finally, the results were analyzed to evaluate its value for clinical application. Results According
to the method of WS/T 420-2013, the precision, accuracy and linearity of the HBV -M quantitative kit are
reliable. When compared with the results of the Abbott reagent, the total coincidence rate is 99.25% for
HBsAg, 98.63% for anti-HBs, 100% for HBeAg, 98.77% for anti-HBe and 100% for anti-HBc. The correlation
coefficients of HBsAg and anti - HBs were 0.973 and 0.979 respectively, and there were no significant
differences between the results of the 2 reagents (P>0.05). Conclusion The effect of the HBV-M quantitative
kit was evaluated in this study, the results showed that it had a preferable clinical value, which compared well
with the Abbott reagent , and could meet the requirements of clinical quantitative testing.

[KEY WORDS] Chemiluminescence immunoassay; Hepatitis B virus markers; Analytical performance

validation; Quantitative analysis; Comparative study
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B R (hepatitis B) /& i & B 1 R % &5
(hepatitis B virus, HBV ) 5 | 2 i 2 3R M A T 1915 4
PR o AR K, BLE £ B 58 B9 N BORN A
I RIET I NES HARS . fa i DA A
(World Health Organization, WHO ) i , £ ¥k 20FH
2.57 /¢ C PR FE I gL & L AL 2015 4R A7 88.7 1 N
FET AR B IT AR, a2 RS AL N
FFAn B e 5 . Hob, R AR A 5 0 A 41 40y
IRAFE DX SR AR Y DX A AR N R 2203 331 oy
6.2%F16.1%" . I E & LRI R A E KX, 5
flitt 2 E 296 9 300 7 A5 O e g, Hd gk
SR RBFH L2000 5617 350, 5 2014 44>
1~29 % N & B R I8 W4T 0 27 25 45
W8, 1~4 % [ 5~14 % F115~29 % A\ Jf HBsAg W17
RIMH 0.32% ,0.94% F1 4.38%

CHFRAE Ry — A ™ B 1 5 A= 1)
AL, BEIEA B B Hi2 W H B LR L 1 0, %o & AU
RV IBHFE S FIR T AT RO A R
o AU A 9 B UL B 25 ) (hepatitis B virus
markers, HBV-M) /212 W £, 74 i 98 J8 e FnpL iR
RS H WAMCH' ", 85 WG OB R R
I T i (HBsAg) , £ B R 9 75 2% 1 Pt 4K ($L
HBs) . L % e PR (HBeAg) . LR I
7 e PUIAR (BT HBe) S £ T T 98 93 B 4% o B A (Bt
HBc) , {3 FR & T AL 88, £ F X 2F

AR, Bl A I ] 53 B G e o B A7 Ot S
P25 43 AT A RS Ry R Y TR 9 1 T A DU R
1) %, B 2 Wil 3R T R e O 4R A OC T
HBV-M & Rl i & . A5 AR 55 WS/T
420-2013 " AR R ME 1Y 2R, XF [ 7 4 | 3k
RICTIEN T R G BLE ) HBV-M & & K ] X 7
B AT E w BT HERE VAL, OF 5 N A I HE
K HBV-M 4= [ sl ok fb 2% & il & b 47 7
Frexs, LAPFAr [ 7= 42 A 3452 & HBV-M E
A DUk ) 0 i 0 i PR e S H: I R
VIRIERS

1 MefA*®

1.1 Ak TE

AHI ST K B FRAS YR ZE X
P B A 1) 1132 BB I IR bR A W04 Bt ) B A
2016 4F 6 H % 2016 4F 12 A , IFA fr AR 0
KB I, 28 8 0 43 B A5 20 0 IV AR A, bR AR

il —20°CHEFE

HBsAg .3t HBs F13i HBc i H )2 % ¥y fi >k
5T WHO ) = BRprifEH) 52, 43 5112 NIBSC Code :
12/226 (HBsAg) , 07/164 ( $T HBs) #1 95/522 ( $T
HBc) . HBeAg FI4ii HBe Wi H 195 % W) li K I T
74 [ Paul-Ehrlich-Institut AfF 5% BIF A5 9 5, 4351
“} PEI code: 120097/12 (HBeAg) 1 129095/12 ( #it
HBe) .
1.2 AR5

2& [# Abbott Laboratories ( L1 T fij 7% “ Abbott” )
(1) 4x B 81 99% 53 B4 ARCHITECT i2000sr J% fit &
) Abbott HBV-M x5l & Wi it F1 4 FH BT 48 i
JE TR TR B AN A BR F) 0 4 H Sh ik 24 &k
BB 5 BT AN Caris200, BLES T M T 358 5 A= P B
M ABRA R (LU FR“ ik 5 A7) ) HBV-M &
s RG] 8 AL FH A B o
1.3 LR
1.3.1 HBV-M {5 E 4%

HL A Abbott F135 Fi 2 ) 1) HBV-M £ 51 12 5]
B ER AH A b AT R B AR SRS B
AT T — 20 R I AE , B AR R AT IR, I
Jo g AR B, PR B 2 T S
1.3.2  Ki% R BBk

FHik a9 6 HBV-M R 51055 &, e 1L
FHBY B fs i, LR 5 K, AR E R & 3 1K,
TH R I 45 S 1Y) A b o 2 A I bR o 2%, O
5T F b NG 5% B A8 S 5 8O A 0 b o 22 3
A7 X, T a5 & ARG % B AT A 2K
1.3.3  IEHAEE R IR IE

A5 K FH WHO F17E [E Paul-Ehrlich-Institut
5 T (R A HE ) A S 225 W o, 64T TE A B 5
WESEES . 50 H 1225 W) 5 L 76 B 3 vk BE A
B, HLH AP BEAE 1 5 & 9 I R E (Cut off
fH,COMA) . i HEH LY HBV-M 2 31 5
B0 A [ v 2 BE i 2 W I, iR S 5 K
HRELNE 2K HESZY AW AE
B8 05 UE X 8], I 40 3500 6 0 OE i R R S AT A
1.3.4 2Pk (D X [R]) B0 IE

2R M (I £ DX [R] ) 36 40F ) AR 5T, 39 FH 42 30 1K 5
B PUIN E b BR (2t ) L BR ) A R AR A
TP A7) 6 e A1 BT 3 A IR e B AR A, 7 8 A
[l B i AS , BARTR B R LR 1 3% 2,
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%1 HBsAg.HBeAg HZk 14 (M E X i8] ) KIGHR A B #l &
Table 1 Preparation of the linear specimen of HBsAg

and HBeAg
FRAS 5 1 2 3 4 5 6
R RA/ML 500 4.95 4.80 4.00 2.50 0.00
EERRA /ML 0.00 0.05 020 1.00 2.50 5.00

*®2 #HHBs.Hl HBe 5l HBc FIZ 4 (M E X 1H)
KIIRA B &
Table 2 Preparation of the linear specimen of Anti-HBs,
Anti-HBe and Anti-HBc

A G 1 2 3 4 5 6
IV B AR /mL 5.00 4.90 4.60 3.50 2.50 0.00

1R e JE AR AR /mL 0.00 0.10 040 1.50 2.50 5.00

2Rk I DX 1) ) 565 0F A9 s A il 4% 52 U L
I H AR W6 R T H B9 HBV-M 5032 7 & 64700
SE, R EEARRE M E 5 W, IR E., R
i 88 B85 RN e B X VR IR T I, I 31530 AH
KRB r (NS R AR A Y 22 508, BOR A R
rE B HAE D RPR T 0,995, H 45 vk BE bR A Y 22 7

HAE] bR feir 227 8 08 ( 25 RN,
1.3.5  FEA XA L

K FH 315 F 42 ) A1 Abbott ) HBV-M 2 4113 5
&, [F 200 % HBsAg . T HBs .HBeAg . $T HBe . 31
HBc 5 H bR 7 , H th HBsAg AR A< 133 1, 4t
HBs bR 219 %], HBeAg B AR A< 159 4] , 1 HBe
[RIFR A 163 ], $TL HBe FIFRAS 165 B . A6 I 45
J& BT M ik B4 . Abbott 2 F HBV-M i85 &
AR 2RI (B AR S
1.3.6 Git2= ik

K B IE B B 2t (U 2 X)) A9 I, 2
TR WS/T 420-2013" R AT 58 11500 . FLAEL
i K 11 SPSS18.0 # A #4733 B, WA 1Y 22 5+
P, 30 3 B 1 A 5 EAT PR, P<0.05 2255 H 4
TR

2 HR

2.1 I IESS R

REAEY I HBV-M R25IRAF &, | Fhrnm
TN R 5 R ECh 8% , WA IHDRS % B A 57 R
H10% o il GG G, D L FH Y g o, i 4L
MR 5 K, AR E I 3 Uk, 15 2 1) SR 2% A

x3 BEWEYHBV-M RIXFNEEZTERIELER
Table 3 The results of precision verification of HBV-M kit

5 FEE B K AE’E gl‘fy‘i IETJ I %f/f/% ?4@5 I %f/f/% El’dﬁﬂ [i]
CVI%  trifE2ES.  FRlfEZE S, PRfE2E o, PRifEZE o
A 1 0.50 3.76 0.019 2 0.0186 0.039 8 0.049 8
HBsAg (IU/mL) JFT AR i 2 2.46 4.05 0.092 7 0.100 8 0.196 8 0.246 0
JE¥ER 3 105.00 3.47 3.962 1 3.582 8 83787 10.473 0
Bl 19.60 4.43 0.796 7 0.880 1 1.569 6 1.962 0
Pt HBs (mIU/mL) B2 8040 3.88 2.7189 3.186 7 6.433 6 8.042 0
¥R 3 417.00 3.10 14.299 0 12.698 0 33.371 0 41.713 0
FE a1 0.50 3.44 0.018 4 0.016 9 0.039 7 0.049 6
HBeAg (PEIU/mL)  JFf&4h 2 4.93 3.85 0.189 9 0.190 0 0.394 3 0.492 9
FEEMS3 84.20 2.39 2.180 7 1.979 7 6.736 0 8.420 0
s Al 1 0.80 5.57 0.043 0 0.044.8 0.064.0 0.080 0
PiHBe (PEIU/ML)  JRFEM 2 2.50 4.24 0.1185 0.103 8 0.199 9 0.249 9
JTAE b 3 8.62 5.19 0.481 1 0.441 5 0.689 4 0.861 8
JTdE dh 1 1.49 5.05 0.062 9 0.077 3 0.1195 0.149 4
$ HBc (IU/mL) JBT A it 2 3.53 4.36 0.170 6 0.150 6 0.282 2 0.352 7
JTdE i 3 9.04 4.86 0.460 9 0.435 2 0.723 0 0.903 7
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SRR KT 8% , Fo 5 bRk 2= (S,) Fi A [
B 22 (S) ¥/ T T~ Fbnon b % B 78 5 R 405
b 1 T B AR 22 (o) AT R AR E 22 (o)), 3 I
*3,
2.2 IEHHEE R IR IIESS

i FH IR B AR W1 B9 HBV-M 2 513500 &0 5 &%
IiH AR RS B S Y i, i 2 5 K, B
KW H 2. 2% Y B2k IE T WHO 3 & [

Paul-Ehrlich-Institut iff 53 FI7 (14 45 1Y) 5T, Tohr s A
B L, WOKE 2 28 W Jo DN S i % L 1) 96 i [X ] 5
S W) R B RAE AT X e, X 2 R R, B %Y
J5 B4 T A 7 i % (L B4 B0 00E DX TR] S Bl PN, SRR T K
Fr7s ) HBV-M 2 81580500 &5 1) 1E 6ff B T 5 3 L&
4o WA AE A 35 UE DX [E] AR 4 WS/T 420-2013
8.3.6.3.2 M/~ AT, Horh 225 W) i Jobs il
PR ER AN E B BE N 0,

Fa EWEWHBV-MRINKFEERERIELER
Table 4 The results of correct verification of HBV-M kit

i e w0 s, T g, ORIV
¥ CV/% DI FRRAE K1) E BRAE
AR 1 0.1 0.099  0.003 7 3.70 —0.000 9 -0.055 0.253
HBsAg (IU/mL) WRE(H 2 10.0  10.000  0.3898 3.90 0.000 4 8.415 11.586
W3 1000 99.827  3.3649 3.37 -0.173 3 95.168 104.485
WeREAE 1 10.0 9.902 0.262 7 2.65 -0.098 5 8.600 11.203
Pt HBs (mIU/mL) WP 2 80.0 78576 26270 3.34 -1.424 4 74.460 82.692
W3 6000 591.307 19.324 5 3.27 -8.692 8 580.144 602.471
WIEAE 1 0.2 0202  0.0098 4.85 0.002 1 -0.049 0.454
HBeAg (PEIU/mL) W 2 5.0 4915 01442 2.93 -0.085 3 3.950 5.879
WHEM 3 1000 99.623  3.1283 3.14 -0.377 5 95.131 104.114
WEE 1 0.5 0.494  0.024 7 5.00 —0.006 4 0.094 0.893
$T HBe (PEIU/mL) W E(E 2 2.0 2.012 0.109 0 5.42 0.0118 1.173 2.850
R 3 100 10392 0.3075 2.96 0.391 9 8.984 11.800
WePEAH 1 1.0 0.990  0.0391 3.94 -0.009 8 0.488 1.492
$t HBc (TU/mL) W AE 2 4.0 3985  0.1870 4.69 -0.014 8 2.887 5.083
WA 3 120 11767 0.450 0 3.82 -0.233 2 10.063 13.470

2.3 LRk (& X)) [ BIE 45

Fiee 1. 3% 2 W7k, B il 4% 300 H 26 (G X
() ) 565 9F S 58 A BR A, T X6 R 33 H A 3 i A 0 1
HBV-M Z 5 G it A1l e , 2 M E 5K, 1THE
BIE o DUARAS (0% R B2 Ay 8 A b N R 1 4
(El kA Y i o A WS N ES I e o £ B B = W
HBsAg i H (4 P 17115 J7 72 4 : y=236.1x+1.059,
R’=0.998; T HBs il H 19 £k PE Bl 15 J5 #2 Ky y=
908.1x+14.93 ,R*=0.997 ; HBeAg i H 194 1 [l 19 77
K - y=131.2x+0.418, R*=0.999; /i HBe i H )£k
P 8] )9 05 FE 8 y=16.87x+0.779, R*=0.997; /i HBc
H M | E 7 FE O y=17.59x + 1.116, R*=
0.997, #5I H A mIH A C RECR, KT

0.995, 734k, PR A 2 5 H (%) = (I 2
W T (E - S U R ) 7S VR I X100% , 48 1R
DN AN RV BEARAS 19 25 5 7 B0, PRI 5
2.4 FEAS HX %) 9 BH P Ao 0 5

i FH 35 % 4 ) BT Abbott [ HBV-M & %1 5|
& , [R50 % HBsAg . $t HBs . HBeAg . 4T HBe . i
HBc 3 H (hn A, Horb, HBsAg Wi H , ik B2 &)
Abbott 1) M55 4% K 99.25% ; 5t HBs Wi H |, ik i 2%
] Al Abbott ) B 41F A % N 98.63% ; HBeAg i H |
Ik Fi 23 FF Abbott ST A # 4 100% ; 5t HBe Jil
H , 15 Hi 23 7] Fl Abbott [ 545 4 5N 98.77% ; Bt
HBc i H , ik %5 2 & F1 Abbott (1) & 75 & K N
100% , it 45 RiE £ 6 K 7,
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250009 2536 1x+1.059 100000 1" _90g.1x+14.93
R’=0.998 R’=0.997
200.00 - 80000 -
3 8
E
E =
2 150.00 4 E600.00 1
o ; P
il P
& 100.00 1 400,00
H =
50.00 7 200.00
0.00 1 0.00 7
0.00 0.20 0.40 0.60 0.80 1.00 0.00 0.20 0.40 0.60 0.80 1.00
PRAR G B A A i e B
y=131.2x+0.418 20.00 4 y=16.87x+0.779
125.00 4 R*=0.999 R’=0.997
o) a3
E 100.00 T 15001
2 =
m [&a]
2 7500 )
b} @ 10.00
o i
& 50.00 4 ®
1 =
= = 500
25.00
0.00 0.00
0.00 0.20 0.40 0.60 0.80 1.00 0.00 0.20 0.40 0.60 0.80 1.00

PRACT 1L C

20.00 7 y=17.59x+1.116
R’=0.997

15.00

10.00 4

4% 2 (TU/mL)

0.00 A

0.00 0.20 0.40 0.60 0.80 1.00
PRACT B L E

PRACT 1L D

A :HBsAg ek IH 5 B 5T HBs itk [BIH & 5 C:HBeAg ZePE[uIH 4] D 477 HBe £k [B1H 1415 B HT HBc £ [l I 5]
Bl AHRAEY HBV-M RIS 4 M (N E X i8] ) 381E i £ 4 B3 E

Figure 1 Linear regression diagram of linear verification of HBV-M kit

2.5 AL B AR DG 43 B 45 R

Abbott 1) HBV-M i 5] & ', HBsAg #14t HBs
Tt ] A ) e e R | Rk g A i Y
(B 5 FEE A7 00 A 4R & B AR . (] SPSS 18.0
B 3R R A5 B3 o i, LAk B A 0590 6 %) A T
S5 R R AR AR, Abbott IR & B S DAL AR, Xt
HBsAg . $t HBs [ 45 A 46 I 25 L 0 47 A0 5 1% 43
Hro HBsAg MIAHICE RELRME R 0.973, etk w15

J7 B2 A y=0.981x-28.91 , I & 1) A6 I 2% SR TG B 3
PE 225 (P>0.05) ; L HBs B A M R B R N
0.979, &% 1109 J5 F2 ly y=1.016x-3.254, 1§ # 1 46
2% T i EPE 2 5 (P> 0.05) , /g UL E 2
#*8.%£o,
2.6 ZFHAMEEL S

A Hi /A 7] F Abbott i HBV-M i 7l &%) kb, A
BB AR A (1) BH BH A 21 W A4S — 2, 4 1] Roche Xif iz 131
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®5 ZEEIAEYWHBV-M RIAFZ LM (NEXE ) EIEHLER

Table 5 The results of linear verification of HBV-M kit

miH PRIBHR W) i PAE FrifE2E CV/% Z5E 25 EH %
0.120 0.114 0.004. 8 4.21 -0.006 -5.00
2.524 2.576 0.084 3 3.27 0.052 2.06
9.735 8.896 0.124 9 1.40 -0.839 -8.62
HBsAg (IU/mL)
48.196 47.377 1.981 2 4.18 -0.819 -1.70
120.310 127.230 6.493 2 5.10 6.920 5.75
240.500 233.389 7.2850 3.12 -7.111 -2.96
13.000 12.593 0.627 2 4.98 -0.407 -3.13
31.180 33.173 1.116 7 3.37 1.993 6.39
N 85.720 82.806 3.684 4 4.45 -2.914 -3.40
#i HBs (mIU/mL)
285.700 315.214 15.948 6 5.06 29.514 10.33
467.500 443.371 22.097 1 4.98 —-24.129 -5.16
922.000 927.949 25.767 4 2.78 5.949 0.65
0.220 0.208 0.004 7 2.26 -0.012 -5.45
1.538 1.516 0.073 8 4.87 -0.022 -1.43
5.491 5.464 0.347 6 6.36 -0.027 -0.49
HBeAg (PEIU/mL)
26.576 26.368 1.085 2 4.12 -0.208 -0.78
66.110 67.735 3.146 6 4.65 1.625 2.46
132.000 130.854 4.285 3 3.27 -1.146 -0.87
0.610 0.546 0.021 7 3.97 -0.064 -10.49
0.956 1.048 0.055 4 5.29 0.092 9.62
N 1.996 1.936 0.096 9 5.01 -0.060 -3.01
#i HBe (PEIU/mL)
5.806 6.275 0.189 4 3.02 0.469 8.08
9.270 9.564 0.325 6 3.40 0.294 3.17
17.930 17.361 0.716 5 4.13 -0.569 -3.17
1.080 1.104 0.057 7 5.23 0.024 2.22
1.421 1.580 0.050 3 3.18 0.159 11.19
N 2.443 2.416 0.152 1 6.30 -0.027 -1.11
$it HBc (IU/mL)
6.192 6.790 0.348 9 5.14 0.598 9.66
9.600 9.371 0.316 2 3.37 -0.229 -2.39
18.120 18.876 0.974 7 5.16 0.756 4.17

H YR & A TR, Hor HBsAg (5t HBe 10T H 1Y
For i 2% 2R 5 3K B AR W ) — 34, B Abbott 1424 55 FH
PRI ; BT HBs 201 5 194 45 51, 1 615 38 3 25 )
I — %k, 2 5] 5 Abbott Al — 5, TEAH S
L2 10,

3 it

HBV-M & HBV B , TER PN ™= A ) —
251 IS e 5 B JER G DR A AT AR A 5 R S A b
Yo HE MR GG T 80 AR ], XF £ B AR Y
PRI e AR I T RO SR SR B T — 2 AR
FH . B m R R B & B Z AT
HBV-M & = AG I 14 BIF 58k i 22 | LI R 3 %

iy R 8 SV FH AL Ok BB . 4 4% W] f%
S5 HBY-M Y 5E PG E fEAGI , LR
I H SR, FirE 3220 T 08 5 HBV I GLIR
A J W 3 T POW R 25 W0 T BT R
FOPTALT , 8 ) 2 B X8 1 2 BURT R B3R 7 o Ak
2 HBsAg M , Al PEH B 2 25 ) (1936 7 ROCR
]2 S WA P HB Y 2 1 F) 3% IR JEE 25 5 4G 47
HBs (Y9 JEE , n] S i H HLIASKT HBV HIRHTBE /1 19 5%
55 ; Wi 4% HBeAg MUK , AT AW M £ T 245 4
B AR TN BUE RE IR YT BRCR I B
TRYT LGSR DN E BT HBe (3R, 7T LA 6
Z TPt HBe 7E 15 LEAR i (19 J H E AT 3 DI %E
Lk 257 BUEIRY T, B G B B ER 0 e A



ATEWiER I 20184E1 A ¥5104 514 J Mol Diagn Ther, January 2018, Vol. 10 No. 1 - 53 -

&6 HBV-M RIIAFSRERNERFEITR
Table 6 The results of specimen of HBV-M kit

kiR YA R

. s
W5 —BEH% -~ &t

FH M 93 1 94

HBsAg Atk 0 39 39

A1t 93 40 133

FHE 136 1 137

YLHBs  FAME 2 80 82

it 138 81 219

Abbott FH 4 59 0 59
s HBeAg Atk 0 100 100
At 59 100 159

FHE 93 2 95

btHBe Ptk 0 68 68

A1t 93 70 163

FHE 91 0 91

BUHBc  FAME 0 74 74

&t 91 74 165

(94T HBe & &, 1] % HBeAg FH 118 M 2 BT 48 H
FR O TR ()R UYEIT A —

40 000.00 -

y=0.981x-28.91
R™=0.973

30 000.00 A

20 000.00 A

Abbott I {5 (1IU/mL)

10 000.00 A

0.00 1

0.00 10 000.00 20 000.00 30 000.00 40 000.00 50 000.00

R7 EWAEYS Abbott HBV-M RINRFI G & R
BERFEITR(%)
Table 7 The results of coincidence rate of Darui
biotechnology and Abbott HBV-M kit (% )

WH O BMERAR FERA R ISERE RS

HBsAg 97.50 100.00 99.25
PT HBs 98.55 98.76 98.63
HBeAg 100.00 100.00 100.00
$T HBe 97.14 100.00 98.77
$T HBc 100.00 100.00 100.00

FE B TIAAE"

R T T % HBV g A I A 75 oK R Y
R R 22 A AR SN2 W R ) G HE H AR DG AR
i, RN PERES 22455 o XTIk, A58 56 WS/T
420-2013" AR IE 7 %, 6Tk 5 A2 Y0 ) HBV-M &
A I G A S AU P BB R AT T B, BRIE
S5 R kB A Y09 HBV-M 5E BRI 2 i
ARG B RN DR % B2 /N T Fbnon A
W 4 B R [R)RG 26 B 5 IE A R, 2 5 W
Rt 1 259 A2h T i B L 1740 36 DX P 5 2k (o) X

30 000.00 A

y=1.016x—-3.254
R’=0.979

25 000.00 A

20 000.00

15 000.00 A

1000.00 A

Abbott JII{E (mIU/mL)

500.00

0.00 +

0.00 10 000.00 20 000.00 30 000.00 40 000.00 50 000.00

55 E (TU/mL ) A 56 {E (mIU/mL ) B
A :HBsAg HRASIELAR SCHE ST i8R 5 B < 370 HBs B ASINELAR S PRS0 A i
B2 ARAIIE AR G Hr i A
Figure 2 The scatter plot of correlation analysis
&8 HBsAg HRA BB 1 M 36 45 3R
Table 8 The results of t-test pairs of HBsAg
P X 22 57
ARG P 1Y 95% ) {5 X 1] AT  AHME A
L IO - : O ELIR A - = A
- ¥ ft e - Sl

-Abbott I {4 PrifE2E TRR R

-86.276 09  971.099 02  84.20496  —-252.84183  80.289 65 -1.025 132 0.307
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F9 PIHBsARAMERR (MBS
Table 9 The results of t-test pairs of Anti-HBs

BEX 22 5
SRER R B AR 4 95% 1 B 15 X [11] RET AME Xjﬁmu
. H{H bt 22 o B FEME
-Abbott il & i 22 TR R
-0.84315  71.610 02 4.838 96 —-10.380 28 8.693 93 —0.174 218 0.862
x10 EFIEARBRVER
Table 10 The review results of the inconsistant samples
S KH A Abbott Roche
(N A B e 157 B 0 7 b I B e
HBsAg 0.01 TU/mL - 0.05 IU/mL + 0.02 TU/mL -
$T HBs 13.03 mIU/mL + 8.29 mIU/mL - 11.54 mIU/mL +
T HBs 8.18 mIU/mL. - 17.05 mIU/mL + 15.32 mIU/mL +
T HBs 12.29 mIU/mL + 6.88 mIU/mL - 8.47 mIU/mL -
i HBe 0.47 PEIU/mL - 0.95 S/CO {H + 1.35 COL{H -
1T HBe 0.33 PEIU/mL - 0.98 S/CO {H. + 1.62 COL{H -

[E) 0 B0 R S 56 vp 45 300 H A 2Rk B AR G R AU R?
4 0.997~0.999, ¥ K F 0.995, H A [F] #e B f5 A8 )
LR BIIAKRT 20%, 55T Fhrmmy s
SEE B AR WS/T 420-2013 " 325k 7] 4] B,
IREGAE Y HBV-M S 56 I35 & 10 72 12 ik
AEJE T HERY o ASBIF 53 38 X 3k Hii = W) 5 Abbott (1)
HBV-M i & kil i RAEAS A MR E AT T XT L,
gE R OR ik H A2 9 ) HBsAg . Pt HBs \HBeAg . 31t
HBe Fl4t HBc & kil i 71 & 5 Abbott A5 17 15
& Y B BH P SAF G 35 0 99.25% | 98.63%
100.00% . 98.77% . 100.00% , ¥t B 2 Fi ik #) 75 #6:
I HBV -M B} (75 5 PEAR & . b 4h, Abbott H A
HBsAg 5t HBs Wi H ] DL 7 Al , iA 5 A= 9 1
Abbott i1z H A AHSC R Z RE 5351120 0.973
0.979, Ze L BOXT ¢ K250, 1 35 (4G 0 45 SR G I M
Z5(P>0.05), X UL T 2 A0 A I A AR
I — BOME R 25 S A B R A
AT R SE RN, Abbott A1l Roche 2 Fh73HT R G275
%€ HBV-M B}, FLAT — & R I A5 & 238 FAH G
P, WA FLEE R IE T Roche F1 LIASON fb2% %
A M R G0 R HBV-M 61 45 S HAG AR 3 i) — 2
PE o XU T HE F R A2 B O o T R G A A
HBV-M £ AR 7, & R e 19 o i AR AF 5 3
ik AE M5 Abbott i) HBV-M 27 & B9 6 1L, #55)

T HE = HBV-M fb 2 K& 657 5 2F 113500 1) 7 RE
2, BB RE K [ 7 HBV-M {28 &G Y &
P — SR

A Ao X6 2 Fofr a0 AG I 5 SRS — B AR A A T
A3AT, Hod T HBs ARSI &5 e B 2%, ik B A= 4
Abbott F1 Roche 45 3 Fl 4] 3 3 brAs i kil 45
TR SE L — B0, 1% L5 A5 BB 5T 45 SR A
¥ B PR AT BE AN [R] B3R e AT HBs B, i F
AR GRAd FH A M R AR [R] BT HBs 77 A6 1 JE A
AN T3 BN ) 3R AR Xt L S By PR A7 e 2
S et HBs (4 B BN, 0T 22 [ B3
J5id A Z RS TARE | [ I &5 & FLAh 4 750
HBV-M 1 H [ H 25 S E 47 A

H i , Abbott , Roche 55 i I Y 5% & /AT 3=
SEAEE NG IR A3 207 Z R o AESRAB IR iR
HH KRS R EIAIE AT, B PR %2
KOG A g% R R, 5 Tz 38 1Y Abbott
Roche 0 47 XT LE , I PR IERE 55 A A5 2 Fnil
fEAR M . AW BE T i85 4 Y HBV-M
EmM A E TN E RSN, S
Abbott [F] 2R F BT EE, A 30 0 7 A 2
(EAH G , PRt R . A (3 o k&b, T HBs
FESE S FN B, 0 5 | 7S J A, 3Bk G A (] 3700 0 (B AS
—S0mE LA T T AR OO
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(4 FE] MRy — P R, W K — RN A G0 40 (circulating tumor
cells, CTCs ) /2 J5Uk: RE R % 908 BT 5 , 7EAE AT 48 73 Itk e I8 G R R O 8t A e . FTT CTCs ARG
IrEAIRZ RS T CTCs a4 PRAME M it A R A, SRR, 5 M7 1 AR DA RESR (R AR 102 i
I FE R BIAR BT o B T RS AT 0 A v 3 e B BT A 23T JR TS CTCs AT 56 K 7 91 20 A
X R 2 W US FIWE AR MR TR IEE Z A0S 8 o IRPR R A2 il I RORTE AR R AT
FEHP BT R A G, AR SOBUIEZIM I3 20 J ARSI 75732 , e el B AR i o FH LR Rt A — 235k

[R82IR]  FEPRMRE AN ; mod e 5 S I0HT 5 e sg

Application of high throughput sequencing technology in detection of

circulating tumor cells
XU Fang', ZHAO Yang®, WU Qiwen*

(Departement of Clinical Laboratory, the First Affiliated Hospital, Wannan Medical College, Wuhu, Anhui,

China, 241001 )

[ABSTRACT] As a genomic disease, cancer involves a series of changes in the genome. Circulating

tumor cells (CTCs) are the bridge between primary tumors and metastases, and can often reveal the genetic

characteristics of primary tumors and metastases. Currently, there are many detection methods for CTCS, but as

CTCs are scarce and low purity in the circulating peripheral blood, conventional detection methods often fail to

reveal the nature of tumor formation, differentiation and metastasis. However, high - throughput sequencing

technology based on large scale parallel sequencing can provide more pertinent information for tumor

diagnosis, prognosis, metastasis and personalized therapy at the molecular level of CTCs gene sequence

analysis. The detection of CTCs by high - throughput sequencing technology will play a profound role in the

future. In this paper, the detection methods of CTCs and the applications and development of high-throughput

sequencing technology are summarized.

[KEY WORDS] Circulating tumor cells; High-throughput sequencing; Genome analysis; Neoplasm

iR 2 JE W N IS AR i AR Y — KR &
PGt 4Bk 1/8 (WFEH FE TomhE , TR & — o0 A
6 N2 Ik o B A& S8 MU ER [ A 1 Jm R
PEFER = 55 5 E B R A R T B BB
TG AN BN 5 AR AR A A 22, B —Fh & AL
14753 % IR B0 3 BEA T R 12 W R B 2
B, JE A RS 2 Y ( circulating tumor cells, CTCs)

VEN BT 40 IR bR 59, T T A A 2
TG W0 432 AT RN WA . ELE B AE LR
S TSR 45 L S R, CTCs T4
AT Sl ST 9 T WS AR o RS i CTCs
B WA B 250 04 S5 oM RN 3R SR A S R i)
ST E RN R B REAS  LFR R H UL A 1E 2R
I e 240 B ARG 0) S 565 9 < SR AR AR 2 iR St

EATE BRARAFEA(81301512); B RE K F A4 # 4] kit %) %47 B (AH201410368027)

VH Bl . B EF RS — W B EREIA, %8, ¥ 241001
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TR Tt B SN L A K O B W R AR A I A L R
T A B A A R I PR N 352 B A [R] 7
JE AR o AT 3 PR 2 2 52 i 8 X B A P e
TR 73 e B e R A7 OMUASE I e LA 4 vl 73 v 0 2L
fifp g HE A DA AL ARAE o e e D M 231 R T
X CTCs 347 3 PP 91 73 LI I If PR 7 250 1%
AR KRB ATy, BERS — a0 &=
A ACA> DNA B Beatt 47 Fe 50300 % , n] 58 1A AH
Xt B A A INAEA B AR &0 T, X b fr A4 i
ARG N A A W DL A D 2 AT A
ol N AR 5 CTCs #4568 FI 7 R R F 58
HhORE B TR B4R St AR SOt 3 A AR —

1 BN LH A

1.1 JEI I 240 B kiR

CTCs W A MG R _E B 20 i 4l A6 0, 7 4 B A
FErPEIEE 0, (A AR A5 Fh S AR A8 I v mT ]
BN PR A B S R M bR R, RAE 100 ZAETT#E
P S I A A s v 2 A B A ] I
PEERF R R 2 M . CTCs 45 5 % Mibysg HoAT AR
(A3 AERFAE , I T HEAT X B8t % 15 8 Bt I TP 344
BEEGEANWE R 74
Jih 2 A0 G, {2 A5 249 0.01% CTCs W 1% . A 05T
H R A A5 B o BN 7 ) L g R L5
FUNR AR 835 LA K 3 491 B 9 S8 A L I v AR A1
6 BA b 753 21 B 4% 4 17.1(10-34) . 10.0(2-27) |
24.0(2-42) , FH%F X 88 CTCs HE AT TN RE ", bifi
EH X CTCs BIIR AT K& B CTCs 7E ML iz 171 7
o 423 A A b B2 18] 5T % A (epithelial mesenchy-
mal transition, EMT) , X 5 T 4HMF A4 5, H EMT
AT 35 B CTCs HILHL AN M IE T 155, ST B AF I Flipk
WHRYT P ICE  BRR R RE 1. CTCs &
R A I S A )2 R R TR ATTERIE CTCs A A5
i ges AR B, AL R PR, AR T E IR A
5% o
1.2 {E IR 20 R R A (B

CTCs 1 Il R I FH ¥ LM A2 W i s T 4
BRYAYT O S e BRI PR B4y 155 . QAR i 7 1A
i3 1B B I A U1 P9 I R S CTCs FEPEA
SR 7 B NTIR  ELAT R £ e B IR 2 I R R A T
{37 Jr A IR FAEM™ . CTCs AT 1E R iEAl i
W E BB TR YT R A A R TR AR DL R I

FESE IR TT B L FESS e T, KRAS 3
(AN BT 2 5848 S 3% B A K TR - sz AR il 53R
FF YA FIFRED . CTCs i 7] fg Sy J5 & Ve i 98 1
SRR R 00 o T R st AR 15 8 . S8 T & e
P, R g vl BB & & AR AR A ML AR 5, CTCs
A Sy — A SIS A AR 33 ARG T kit B %o A 2 4Ltk A
LW FEERIRBEGR . AN, CTCs THEGA T
A Ry W A7 7 3L B A5 AR L DA FL R 9 R 51
iR g BB XA YT B R T MR 4 Scher AT Jia
AE1012 008 WA 5Y E s 43 B & B, CTCs THEUE M
— A A B Ay AT IS, 5 LR I S 3 A —
ASEE WG A R (— BRI 072 B
0.75) o F£ FHBATR BT LU RS e V67 1T 91 B9 1 56 — By
BL AW E IR YT R CTCs W AR 1L PEAR 47 137
MR | 25 BRI T8 B SR IR I RN
ZE R W RIRIT I CTCs £ W iy /b, H ERG JE[H
(1% 5 HE T CTCs $iit 1t s/ 2 18] HL A B i) A 56
P (r=0.762, P=0.001) """, X JB e 88 VI B R
1M 5 AR AT CTCs (47 76 & To I A AE I 1 0k 57 i AN
RIJK . d5l — 5% 2 B CTCs 4R SR J2: 185 e Ji
R 2 B e R AR B AL B0 AT il DA AR ) R A
SEMEFE TR ST IR

LA LIRS FRATTASKE & B CTCs 1N —Fi
RIERFRAS , A0 L T 5245 2% SRR S, g bRk
YIEA SRR OE A, BERS AR LT Z I IR B .

2 fEINFPE RS 77 i

21 HIEEHR

I CTCs fie B A QR 1Y fo i 27 0 R J2: 3
TR IR 5 1Y) Cellsearch R4t , 1% R 485 H Al
W — 75 21 5 [ 12 o R0 25 ) 8 B Ry 1R Y CTCs K
WRGE 2R A R 240 MRS R 5
(epithelial cell adhesion molecule , EpCAM ) $T {4 )
B BE G BR 38 A BT SO 5 AR R il A 3R
i5 EpCAM 414545 , NI 23 B4 4k CTCs, S8 )5
F 2 A% 10 1Y 240 it £f1 25 11 (cytokeratins , CK) 3T
AXE CTCs TR RIS E . SR, X T REIA R
TEI CK 20 #10 2 Fipryeg A AT SR A AE G i, MR,
X} B R AN M A, a0 & A= EMT 1% 40 A7 7 e
i, HL PR JC v 4G I EpCAM B A9 41 g, £ 7546
W CTCs 1y B0 FiRe S PR AR . Li 550 H
Cellsearch Z &t FIAK 45 40 At R /I 1Y 5 98 2 (isola-
tion by size of epithelial tumor, ISET) X} 61 4] & 44
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figh bR 291 J 9 £ AT RN, ISET J7 vA A 4 CTCs
A 20 6] (32.8% ) , K 96 24 Jik 8 48 1 3 491l
(4.9%) , i Cellsearch Z 485351 1 1 4] (1.6% ) Fil
0% F34h, %05 E 2 E TI6 PR 48, ik
ZAEFEH R PR FE RIS B 41y T R B
— 7 1) Wiy | — U B M L R B B PR AR
INFRAARYE CTCs THE IR T T AN REdE = R 1Y
SR AR B S R RN R — R S A Ty
Be, Tz AR BERE RO R R B H 3™ i .
2.2 CTCs.thiAHA

CTCs its i 5 AR AH FHHT EpCAM B4 8% 1 1
T LT EpCAM 40 7 iliies 45 B i L
J AR CHIT 9 g | Sk TR IR v E R RS N
LI AR S PR T CTCs , 41 nT e s 438 5 T 4
b, T 58 3R WZ BORAE 2 Fh i B 98 rh A A
ik 99% , H CTCs 1 %4 &= £ (°F- ¥ 50 CTCs/
mL) > BRI, %4 R 22T CTCs 14 4R Al
A3 AT LABT A Ay FE il [ RE T B s 4 it & A
EMT, [ K 30 i3 2% i AU R A
2.3 i %% 5t PCR (reverse transcription PCR, RT -
PCR)H A

H 20 22 90 4E 18 LIk , RT-PCR JF i FH T4
DU A & ot v ) o e S e A R . R L TR
UL G A I 2 U W e 4 e, HLRT
TGN 1L 9 9 S A RNA, B FHYS LT . ER T
HULAHE RNA (IERE S35 A5 f PCR =9
(75 9% \PCR 4 11 i v A R AN Y AR R S 1
YA AR 1 R4 S A5 IR A, fif RT-PCR J5 1% 11
o I 255 SR 0 A v A A BH % AR IR TE
2 T LE i Iea A B R B 25 2R AIE

3 BiEE N FFEE B E A R By
Rz

3.1 EEETE A
fEn i P PR — Rl (next generation se-
quencing, NGS) IR T, LAfg— I T L+
FJLA J7 % DNA 531 #1717 510 2 F— s A
0 ER, T RN TIZ 6 . 2015 4E0], I AR
A B Z RSB RHHET 26 ZIMIE 2K 51697
SR FH ey 8 St D0 B A 8 1y P A B, X il o R
] 1F 3 A0 1 AR Ak %) I v 3 s 005 Al 4 5 471
e A8 A U P ASE I CTCs Y 52 56 ik i 2 AL 35 - il HL
CTCs DNA - il £ Fy> S 22100 - A= A 2. 53, 3k

I 213 CTCs DNA S& R I A T $E , ifi e ik i A=
PG B AT RO SE AR U I 25 SR A P e
3.2 Ry I A
3.21 ZEHE

e 308 0 P T 4 s AR 20 A R 2 A M D
P DB Ak, 2013 4F Heitzer 55 A2/ H /&5 38 1250
PR 68 >4 H I 9 A OGS R 2R 47 7 51 43
Fb A5 I % B 98 R Bk B 98 A8 % S HH IV Y CTCs,
FEAH IV () CTCs HhoRs I 1) ©8 011 i & Ji g At 5%
b 110 28 A8 B h 3 A [ 4n 45 B B R iR B A (APC)
KRAS, PIK3CA ], 3 & Bl CTCs 77 76 R R & 4%
FEHFI TR 43 B X £ 58 48 1 SR R, & B
AAE CTCs K H 19K 2 B o8 A8 A7 7 1 s & b
Je FNFG RS AL o Gr 0 e 35k DRI 9 DU 7 A2 31 0E
B A AR AT BN R 52, IR F a2
T i 96 A A 1 TR, 2 A T 43 A e R R
7 R BR AR, T — A AR TORS  3 e R K
1 3 PR L (ARG AN ) 28 7R i 35 R AR S DA %
B R R B/ AL S A B T e
3.2.2 [HRMME

RNA W5 AT 5k 75 Jib e e 3% R AR DG B A2, A ISR
N R B A #8560 2k 19 /N BUBR AR A5 8 F PR D5
CTCs 4T EARIR , I%F CTCs #1471 553F RNA I
¥, AT 1 Whe2 AR A g B 7E CTCs 3R AT
PRV 7 F MR A0 B 5 W2 1 SR I 2R
PR, B BRI NG BEER AR TR B, B4 IR PR B it
i) o R % S T2 4 REL T ol AR B ) P 3ok Ak 55 24~
Wat B[R 33k A 56, 11 BN R 5 9] CTCs
() Wnt {5 5 RIKFEH o LA CTCs #4757
ATBE IR TR, T R e A 6L
3.2.3 filifE

A W5 7 A Xl 9 Y CTCs A 5741 i
T30 A] R BRI AS FZE 48 o Ni 48 % 11 4]
Jiti 35 £8 2 1) CTCs #EATAM 7 5L AL )3 o387, &
IRREAE A g AH G 1 B R 7% 5 FI CTCs 4 f
T HYAR ARG o X e 584 A R AR IR YT i
T BOME B, Wi 24 Fn e AU G As o ek, TRl —m A
BN CTCs, JoiE g v 4, ELA Y 5142 1 % D15
A% 5 (copy number variation, CNV ) #5 2 5 4% £% Ji
FARL, [RIAE 2 il B8 1 A [) JR 3, CTCs 1 CNV £
MR, 1717 /0 240 1 fii s S8 8 7 NV B S AN [)
IR R o X R IR SE R 8 CNV AT 4R
FEIE RS, IR e ONV B MR TR
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5T CTCs Wyl K2 Wi i A
3.2.4 JEMREAT AN

2013 4 Guo %5 I F 42 5L R AN 42 A1 - I )
XT 99 5] 5% I B A 7 44t B 98 A8 L DL A AT 3 T L BR
7RSS 2 7E RS 4T 40 ML (transitional cell car-
cinoma, TCC) " &A= RAE YL RS, i &K STAG2
HESPLI HE P % 1) 98 22 L K FGFR3 Fll TACC3
o AR Rl TR GH R e € PR 1 45 5 RT3 B (sister
chromatid cohesion and segregation, SCCS) i 2 H
RAEHEZAEN . WFoE R L 2228 X% SCCS i ##
M2 A RS 5 T 1B e s 19 kB, R 3] —Fp
BB IT T IR AR T B . Sharron 457 FE 2014
AR FH RNA I 0F 195 6 B8 A7 4 At e 2047 407, B
%€ T — 1~ 7E TINPBCa (T1 nonprogressive bladder
cancer ) fll TIPBCa (T1 progres-sive bladder cancer)
(B Rk 22 5 W E I BE AR s o R T AR 0 2 10
7B R A5 5 e el T 09 % R 31 T2 3 i s
(i) 25 U AH G , R W] 43 FFr i AT AR A S 43 T1 B ik
Ji R J Ay S T R
325 kU

245 TR R SR, I AR S S0 IR 14 A
RMBICRERLL I, Hh LIH AR R E U5, 56
[EI7E 2014 4547 73 240 B B F 012 0 S BV, 27 450
BB EFET KB . FAE 2011 4 & 3RAE Science
Ze ) 2 SCEE R GE TR e I R
XoF Sk SR 9 AT AT, A IRAE Sk SR R R
A8 KA B8R R 7, FE v LA TP53 . CDKN2A |
PIK3CA .NOTCHI FEN B 578 e h %k , 71 HPV B
PER R R TP X AR SRR B g L 2014 4F
A 2EH X TP53 NOTCHI 3 PRI 3k 351 iig v i 25 4k
HEAT T R R LIRS FIRE . Farah 55
1M N ALPERFSE AR B2 Bk H AR i
i 25 LR 20 250 A AR AT BESR IR T v
ST RN T NGS 783k 308 B H o
326 FLME

X LR g 2R AT 43— J2 18 43 A AT A T 24 4L
il ST, G e 3R A2 AR a1 96 o SRR L PR
2y 1T ESRI FE R R A= 7 988 iy T I
CTCs = H /b, 2 218 1) DNA St 35 BRI M , — f o
DIk ) e 38 5 0y~ B A DU A R B 3t 2 v
P EAR M) — KREZPRK . iRl iy —Ti 1R
U B R T K — [l I 5 s T e A g
14 (whole genome amplification, WGA ) F1 NGS X k.

A3 HT T SPL NI 0 ke AR 220 L U o 400 B R T 4 T
(RRE A, $12 HH 7E WGA i A2 H il 1] DNA Jof)48 ]
fif e WGA T35 5 40 i [ 2 A FHZS [l >

WA FIRSEB], FRATAMES 3 ) 4
R G 091 A PR 4 B, DAy 2 T T 5 e g 9
s S5 T ELAA R B B . MR B AR 1Y
AW JR RN 52 3%, e i Y R T DA R 2
{14 iR 35 DAL L, A IO B TR 12 8 TR T B
75 SIS LR, Sy R R A 25 ELE AR A

4 RE

FLRIT , A8k s T AL A DR 25 1 23 A e e
Ji , CTCs AR IT 1A FEANNTRLET , HER FAESM A
i F R A A LR 2 R B BRG], JCIE T2 ]
ULAEK , BEH 25 R CTCs B N IE AR K &, T
HORAE iRl PP BHES R, CTCs B2 5
MATBIOGTE . X CTCs MBFTEA R T EE 4 (Y 21 A
A TR — R AE Hh B4 0 LA AN [ B R 2R e RS fiE
1 X [F 2= A AN R R Y ROR A8 A9
S EF AR AACHIRI T IT 5. 2015 AR E 5 AT
AR AR F KA T St e I e SO I R
T B, 0N el I P e RE DA o e
IR BN BT EARH T2« N2E T AT
Q) SR LN AT FRME AL TSR e 73
it RLAE A DR 2 0 2 2 D 1 A R DR
B /N RNAs F 81 73 Bt | A0 i 4 2 DR 2 0 7 4545
1 e 20 0 P P i ) A B 7 2 Wb Y
B SR B A T e i B I BORF 5 SE
R, R I A AT H Al

Ohy A R ) B R B E IR R,
PR B R AL, NS B R AR 9454, n
1ol A5 H) 200 I B R R AR ORI P 4
Ao FHN, ZIMPORE % RS = R B, Ak,
1 0 1 B AR S AT A 5 R0 R 2 A R 1 R —
AT A U, 7 I S R e A i O ) R A
T 2R (RS B A R 0 B, X9 AN 2 i £
Ly A, D MGV 2% ) A BN R E AR A A e A
JE o e e 1 A R S — FOR 4 R EOR
AL TR T HE BT B, B SOG4, B
TERAEIAMME . S BEAE s 3 e B AR B4l R
THRERIAS BRI H 455838 , HALK 45 F AT
e, FATHAR Ty B (18 5 DB o W 7 ik s
A TR A R T5 1, A R AL PR AT S
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KBE RS RNA fEFLIRR B sl e
R A8l WAL FAR KA AT A

[ ZE] K5edE45 RNA (long non-coding RNA , LncRNA ) 2 IE 4 i RNA [ 2 — 51, K it
200 MZTTIR , 2 FFHC Y B E2AE , TS B8 B D BE . I 4F SR I 58 K 3 LncRNA 1548 58 5 700
FE R R R B R B VI . B S 8E 7 , LncRNA [ 4 2URe 53 1 36 38 B IX 43 1E % 1
98 2 25 78 L M A ) B BE Y T BE L TR AT SY LncRNA 75 ZL A9 P i WL 1 A Bk S0 Rt 98 100 52 5
W JRYT UG BT R SRS S

[kl FLE; KeEdEgmiS RNA; JEF

Progress of long non-coding RNA in human breast cancer

XU Jiarui, HU Jian, LIU Dongdong, LI Yougiang, LIN Li, LIU Dan, XU Jianhua*

(Department of Laboratory, Guangdong Provincial Hospital of Chinese Medicine, Guangzhou, Guangdong,
China, 510120)

[ABSTRACT] Long non-coding RNA (LncRNA) genes, with more than 200 nucleotides, the lack of an open
reading frame (ORF), and no protein-coding capacity, are an important member of non-coding RNAs. In recent
years, many studies have shown that the abnormal expression of LncRNAs plays an important role in
tumorigenesis, development, invasion and metastasis, especially in breast cancer. Based on the latest research data,
the tissue specific expression signature of LncRNAs may represent a potential to discriminate between normal and

tumor tissue or even different stages of breast cancer, which makes them clinically beneficial as possible

biomarkers and provide new ideas and methods for early diagnosis,treatment, and prognosis of breast cancer.
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AR50 P AA 1.5% YRR Y 5 T 36 H 5 i
FEH 2 98.5% B I A gt 1 7E P
JHEIN 2 98.5% B\ F1 2 b5 7 51 v, 4 R 22 50
B SRR BE R T 200 nt B K BEAE S RNA™ . —
B IN 7 LncRNA J& — K AY R Z . 2 H
RNA 5 11 (Polll) % 3/ il I H 4 1 5 4
iE + 1 Z R IR 17 1R 8 (polyA) &5 #4 1 E 4 15
RNA. X2t LncRNAs E7E 5 5% B ¢ Jm SR it
&KX BE R ZH ENE X YL e R PT R | Yy 18
SR SR E 5 TR R Y e AR R
FAEH™, LncRNA AMUA Y= DIRe SR 4%, i HAT )
SR A A R S LncRNA B & AR 5T 1 45
1, 3% 5 LncRNA AE Y 2= DI e B UIAH G o AR 8
LncRNA 5483 £ 11 /o7 g ) J5 DA A AR 7 2, o L
/3 M 1E X LncRNA (sense LncRNA) | JZ ¥ LncRNA
(antisense LncRNA) | X [1] LncRNA (bidi - rectional
LncRNA) . N ¥ F LncRNA (intronic LncRNA ) | %t
[a] LncRNA (intergenic LncRNA ) ; K #i# LncRNA
TEFLIE R A R R 28544 , KEAT 40 3 K
2% HUJ% LncRNA 195 LncRNA (R 78 5 B4 5C
LncRNA,

2 FLBREHEX LncRNA

2.1 FUH LncRNA
2.1.1 HI19

H19 J2& 58—/ & B9 LncRNA | & d5c 7 & 31
AR EGEH P 2 — o L T4k 11p15.5, Hif
SEAKEZ N 2300 bp' ™, EEAE NI A M
H Ik (HAE A 22 s P AR s TR G 8
BT, LR B H19 2 —FR R 2L, IR
S, H19 55 WG 57 30t S S X6 AN [) 9 44 L ) 0
il F0AE 2 11 22 B A%, JCHAE 2L AR R b H19 7] 3
i3 4= £ A F (hepatocyte growth factor, HGF) | %% 5%
F (E2F1) {2 % 3% M E3 52 Ji% (c-Cbl ,Cbl-b) [
P45 FH 52 e 2L, Ji 9 200 F v 15 5 L o A iR 285
. I S5 S A F (hypoxia-inducible factor-
la, HIF-1a) 5% 5% 7 (B2F1) (. p53 S HH AR H
P LN A G A AR RS AR A, H19
7 7L IR A0 B T Y 3R Gk KT IR 5 OME R R 2 AR
(estrogen receptor, ER) & 2 i & 5% 1K (progester-
one receptor, PR) B I #12¢ . Sun %" HF 5 & B
H19 EFLARIE h i B 0 35 & T IE ¥ 4141, H ER
FHAEZL IR T A0 M Bk MCF-7 TR ik & = FHPEFL

Ji 95 20 M bk MDA-MB-231, (It 26 9] H19 7] fig &
OV 2R (0 2L B e 20 LB 5 A7 O . Veennin 55 B
7% &, H19 1F 4 miR-675 i 1A mT 38455 2L i 87 41
Ji B A= K RN B o Bl , Vennin 48 B 5E & PR
91H, H19 Fll AGF2 7£ 3L i i 335 o 8 i m R
LI 96 40 M HP X 91H BT LA FE IR H19 Fi1 IGF2 il 3%
TR 5 A Ak Gl 8 5T G P T UE AN R B AR AE 5 & R 91H
b IR AT BRI SR L B H19 / IGF2 Elic &
171 DNA H Ak, s S5 S R W] H19 3 i 20
WAL B, 45 H19 / IGF2 JLPH 2H Epid 3k, [fi15
H19 Fl IGF2 &5 v & R AR 53 M 3k o Bai 553l 2
XTFL MR MDA-MB-231 40 il i#F 47 5 9 M Ab B, &
PS5 B T T I8 2L B 95 MDA -MB-231 4 Jiig 114
H19, DA T 400 1) 2L s 240 L ) A AR NG5 7% o ol bt
58 K, H19 1 9 i 45 miRNA let-7 Y 35 4 N TR
RNA, FE let-7 #bR G FRIB I 0, %0 Z etk H -+
LIN28 & 4E 7£ FL IR J& 1 40 MY (breast cancer stem
cells, BCSC) A FIZL MR 8 F AR b o BF9E R
LIN28 % 1K 5 35 o ml LA S 45300 %% H19 Btk v &
() BCSC P By 0 il . B 5830 45 78 T LIN28 fH
W B2 Tet-7 A= 7™, AT fiff 53k 4100 ] 2L B A 4t B v
) H19 2635 . H19 Fl LIN28 %% 315 78 J& & 1 3L 1R
P R R AR C M . BRI, X R B
7~ LncRNA H19, miRNA let-7 %4 5% [ 1 LIN28
TE AU B it B4, HLAE 4E4F BCSCs h B G
Mo WL, BNz A 34t T FL & 08 R 97
Sems B H T Ak, H19 3 g A T 40 i A AL
AT SR AS B A, {H DL L B 5 3 I H e 8 1) & A= vp
EE BUREAEH
2.1.2 LSINCT5

NP0 T K AR S A% 5 Sk AR 5 (long stress in-
duced non-coding transcript 5, LSINCT5) & fH RNA
A T S5 SCB%E Bt 3% %) 07 85 07 14 LneRNA {7
T A4k 5p15.33, 7 s ALK 2k 2 600 bp., A
5% & B LSINCTS 7 L i 98 F1 5P 5588 Hh (0 23K 58
T e, 78 LR 20 FR ROk P i T IR EL
JiR b Bz 4 A, Lei 557 WLE2 £ LSINCTS 76— 41 7L
P Fak . ARANTHE LSINCTS 235 mT # i
LRI A B P BB Y . e Ak, LSINCTS 1) 2 15
AT AL R 7 32 A CXCR4 Y 223k, AT 1) 6l
FLAR A M AR 224 . I AT WL, LSINCTS
S o eE A B G A, ELAT FL AR IR 12 W bs e ) v
TEME RN I IR TS TERE A



SFEWIEIRITAE 201841 #5104 5 14]  J Mol Diagn Ther, January 2018, Vol. 10 No. 1 - 63 -
2.1.3 NEATI RER A I IE I VE ] o GASS i 35 18 nl #9in

1w 4R F W E Y 1 (nuclear enriched abun-
dant transcript 1, NEATI1 ) f& — Ff 42 o 9 AiE #F J 1Y
LncRNA , 75 FLIR S 40l R AHZUrh Rk B, Ke
SR I, T JE LR i 40 P LncRNA NEATI ()
FAR AT DA AR K A S A T, A,
RNA 25 & & A W Rl &/08 Ui A8 % s 5 A
(fused in sarcoma/translocated in liposarcoma pro-
tein, FUS/TLS) 5 NEAT1 # H. /£ ] , 8 /> FUS/
TLS WA WAl MM T . 21 miRNAs #
Y7 S NEATL #9755+, {2 H 4 miR-548ar [ i
FIRREAL FEAE NEAT1 KA IR HEIH -, X segh
R W] NEAT1, miR-548ar-3p Fl FUS 2 [i1] (1) #H H.
Y B H A 98 LB A B 0R T AR o
UL, Li 252 5F 58 & B, NEAT1 i i 75 5 3L I3 8 40
At H Y b Rz - 18] 5 % 4K (epithelial-mesenchymal tran-
sition , EMT ) i #f /% 28 , NEAT1 £ 5- 9 JR W% BE
(5-FU)HitEhEMEH . NEATI A1 miR-129 22 [8] 4
HAPE . AN, EMT 75557 ZEB2 # %5 % & miR-
129 1Y Fi7 4045 . LncRNA NEAT] jifi i+ miR-129/
ZEB2 li5 S EMT Ml 5-FU $ip k. S o8 & 2K,
IncRNA-NEAT] 38 i # [a] 4 15 miR-101 {2 #F 3L
PR AR B AR K o NEATL 755 19 2L s 4 il A K
7 2 miR-101 X} EZH2 {17 o X SeffF o8 45 1 %
B NEAT1 A BE 18 i miR-101 4K ##i 1) EZH2 15 15 #1)
Ml A . DA EAFSE 45 R W] LncRNA NEATI
AT AR S 2L MR s A L P 2 A 2 LR 18 B 2 W
AR R FIR YT AR

AR, BF9E R LA A PVT12 SOX20T'®
ROR "4 LncRNA 7 FL 98 40 il v 255 1, i
U6 LncRNA 19 /55 3% 35 5 FL 98 09 38 n % U1 M
K, LncRNA [ T 115 208 LncRNA i 43 45 1 )i
LncRNA,
2.2 ¥ LncRNA
221 GAS5

A K BH T R S % S’ AR 5 (growth arrest-specific
transcript5, GAS5) & — 1K JE K25 0.6 ~ 1.8 kb A9
LncRNA, 76 A& Py, 7 F 9F 4 1% & 1 4 (K
1925.1, GASS5 54 J it 3R 52 1 DNA 455 15
GRS A, DA TR G B R,
Mourtada %5 & BLFL 968 2 8UbR A< GASS 7K1
W EACF IR FLR LR A4, AR, GASS [k
TRV L M 98 200 B 1 1 0 2 £ A OG , SR B GASS W]

LA 2 X 5 S 2 BRI | BT 8 3R AR AR 2
Yy UM A S AN A T . Pickard %5 kR
PI3K/mTOR 1 il 371 7T L33 5% 45 Fofr 2L Mo 9 200 e o )
GAS5 ik, DU 2 o983 240 M 95 T~ ; Zhang 55>
% B miR-21 ] ] GASS5 Y 2635 , 12 7k i e 11 14
B SR, Li %™ % B GASS 7 4 miR-21 43 1-iff
207 00 351 P 2 A, AT B0 miR-21 (4 Y TR H BR
1k 2 16 A 5K g 2 1 [R5 4 (PTEN) |, #1114 PTEN 75
P 5 GAS5 &35 T A X1 mTOR 1Y% 1k , HER2
PR M 2L s it 2 2R BT VR iR T (RS 5
BTGP, GASS 7E I Z 2R TR 7 1Y 8 LR
FEL AU AT, Uil GASS Rl {E A HER2 FHPE
LR AR B — T B L TS bR 0 0 A 3 24 P
Ao Mark 55 5T R W, GAS5 # FK I R IG5
1 (hormone response element mimic , HREM ) 5 #%
R T LA v IR 40 M 08 T BH T, 4k & D9 R GASS
LncRNA 7K [ , A1l , GAS5 LncRNA HREM 3
G RE A 70 s SRR AR IR T, X — R
LRI BTG TT SR AL TR R . Bl Li SR
75 719 20 il bk SKBR-3 /Tr 40 it A0 il 22 2k B hiyA
75 N B LI 98 2H 20 LncRNA GASS 1935 F
4, W4 GASS i 7E SKBR-3 41 it 3 4 , 3843 ik
GAS5 I 38 17 137 f1 35 JE %+ SKBR-3/Tr 41 Jitd 34 5 i)
PIHIVE L, 4B GASS R A by L M 1 — i 764 i
JEbRICY
2.22 MEG3

AN R L3k FE I 3 (maternally expressed gene
3, MEG3) J& 5 — >0k & 30 EL A i g 100 i) T hg 1)
LncRNA, i F NG @ {k 14932, J& F B
DLKI1-MEG3 %K ) —A Bt 56, A5 12 4>
WAL . MEG3 76 A S B8 BeR g 5L
i Z2 e F AU ek T A FLR i A b
AR R AR R KA MEG3 A )3 15 i p53
/8% MDM2 (murine double minute 2, MDM2) [
AR IL, LW MDM2 /S (1 p53 Wi i 72 A
IR A VE A et , Sun 55098 & PR, 18
i 7E FLOBR i 40 i2 MCE7 F1 MB231 1 5 36 ik
MEG3, % #i H 0] i 1 14 5% p53 H b 5L, A48
p21, Maspin 1 KATL % & 4101 il FL 98 48 it MCF7
I MB231 (3458 T AR 2808 )T . X LA 5T 4G
WKW, MEG3 78 7L I i 41 20 3238 T, - fe it
I 20 M D S R AT R K T R R S L R T AE 1Y
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RIS

VLA W58 & PLIA A LINC00628' | LIMT '+
4% LncRNA 7 FL M 9 40 it v 235 7 98], 52 ) 2L AR
T 20 LR 5, T R R LR Y A RN R R AR O, T
RE A HT I ZLIR I 73 FAm ik
2.3 [ZZEHFAHE LncRNA
2.3.1 HOTAIR

HOX #% 5% )% . RNA (HOX transcript antisense
RNA, HOTAIR ) /& 5 — 9 I D) e 2 5 =X
R KL R 263K 1 LncRNA, 54 SEAS KB 254 2 200
bp. P T YLk 12q13 Xk, th 54~ 48 87 A1
A KA TSR A 2H B, Miao 2590 Meta 43 B
Al 7 HOTAIR 7E & Fit 52 44 i g3 v i 100 90 i
YO TV S NE 2 R N R el LI S O
HOTAIR S\ A A7 808 2, e ] #fE T HOTAIR 7]
VE Ry SEAR iR & FE TS AS R AR IC ) . 5 1E# %)
R R 2H 4UAH L #52 , HOTAIR 1 5 & P i 7% 1
FLAR I A A rh Rk e , B BSR4
T HOTAIR ) 3R 3k & B /5 . 5 % 35 1Y HOTAIR
e dF T2 R 22 5 % H R pls e 2™,
HOTAIR fig 5 7% 1k T 40 il 19 #% A - 5 (NFATS) H.
FEHE 1] 1) miR-568 AH H AR i BG4 A 8
S100A4 B3Rk, fie i b Kz - (8] i 5% ft (epithelial -to-
mesenchymaltransition , EMT ) FlZJi il 42 A F- 4 # F,
i vy O A A o b B A R, I R O 3 0 SR T I
BN B A KR 09 & AT C (vascular endotheli-
al growth factor-C, VEGF-C ) ; G £ H 1 JX 3% &
% 1K (G protein-coupled estrogen receptor , GPER )
3 2 A0 miR-148a 78 LI Hh i Rk KF 5 S
HOTAIR ik, M2 2 FL AR i 5 880 biF
LR B, HOTAIR 75 FL AR 038 v 2R3k 1 e, FLAR
S FE B 19 HOTAIR DNA 2t B X IR 4H 1 2.15 1%,
MR B iR 9 R R B B, HOTAIR f9 - 34 1k B 3%
W AN, pH 3 B HOTAIR 197K 5 S IR 98 &
BRI, T, Zhang 25 HF SR 45 B BRI
¥ HOTAIR 1)K ik7KF- 5 ER, c-erbB-2 FIjtk [0 45
e Re w5 V)M & , HOTAIR 1Y 3 3K 7K 7 16 FL 17 8 21
SR L IR I 34 G R L X R R AR
HOTAIR "] /E 2 L g i) W e A= b ik o
2.3.2 BC200

Jivi }2 Bt RNA200 (brain cytoplasmic RNA 200,
BC200) & — AN K h 200 bp, A7 T-ZL 44K 2p21 Y
3% 7 LncRNA , 3222 i RNA A 4% 5%, 7

SHRBETMAE RS . WF5E & Bl BC200 1E 1E 3
FLIRA A T 35 308 T TE A= 28 1 FL R Jes 41 21
AT, HO I 2 5k 5 bR o G RN s = 28
M 254 48 5 o Sosinska &5 1 4E B2 Y BC200 X
W 58 8 1 ) 23k i 45 JE B 5 BC200 1Y {7 5
R R 3k 3R 8 R 2 10 A% 338 21 2% fil ) RNA AN 2, &
BB R P i B M AR T MR R A AR R 4 4L
(A b g AR o s B T 9T s 7E 2L R R BC200
Feik A, HOER B 09 2L & F ER B
H SR LR BEEHRZFESTIES
BC200 (%35, JH CRISPR/Cas9 i 4% L i 95 41 fifd
H ) BC200, & BLH: AT 38 o 2 40 i 98 72 3% A Bel-xS
%) 2% 35 410 36 1A P 0 P 988 4 i 4 2B K . BC200 £
¥ 5 Bel-x B mRNA B AN 17 #% 1 R T 41, How]
DI 33 H 5 Bel-x Aif mRNA (945 4 4 5 42 K 1 &
J K% K% A% & 19 (hnRNP) A2 / B1 5 % i 3
Bcl-x #f mRNA 4 Bcl-xS ¢ #F A F Sam68 ) 4%
A, Bel-xS Rk M BH W . X L L5 R R,
BC200 7 FL g v B BUm A/ H, AT AR R 105 A
T FRITBE 2 M 3 3R AR LU R A 2 K A Y
AT REHE

3 &

LncRNA 38 12 8 45 B4 48 | 41 ffd 2% 5 e b % 7%
G2 Mis e A FUIRE I kA R R SR SRR
LncRNA 0] VE by 2L & A Lk R bR 4, AR SC
454 ol ORI 28 J XS A5 L s a0 TR A DG 1
LncRNA #E17 T 2538, {H LncRNA [ #FFEATAFAE—
8 SRy B L B AL TR, PR ST R D WA
] 51 22 S 45 KA K T LncRNA A9 BFF 5 M &
XFF LncRNA B A58 B mii ik Ab T4 2B B, i
fRZ LncRNA DI REHRME , inHAE# N iz ki e
FAE M e SR S5 TR 2 A R L R
W PIBLE A FF i — 2D 5, 75 2 0 2 A 9ok I
i LncRNA 7E 5 31 1E 5 9 20 205 28 LR )
AR By B v BE , e AT AT R B AR IR R A 25 T
LR R 2 W T o A AT T BE A IR YT
FHA A, (847575 58 o — 25 A 98 A R B FH T 1ifs PR 5K
e, 3 HXTF LncRNA 1) 32 W H R AAAE B VTF 2
9 7 IR 9 Bk % . LncRNA S W88 16 97 F1 A4 9 bk
BT A & AR, AHF RS 52 R
A, LncRNA i 22 50 FUAR 12 Wi A T7 RIS 1Y)
Oy TR .
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Human microbiome related with human health and its requirement for clinical
diagnosis

WANG Qingzhong*, FAN Yun, SHEN Qiye

(Shanghai Clinical Laboratory Center, Shanghai, China, 200126)

[ABSTRACT] Human microbiome is the total genome of the complete microbial community in different
parts of the body. The microbiome collaborates with the human genome to form a superorganism. Microbial
species composition, interaction, genetic evolution are closely related with human health and disease, which
include obesity, diabetes, autism, depression, allergies, inflammatory bowel disease, cardiovascular disease,
cancer, etc. Over the past 20 years, with the development of modern biological technology and big data
processing technology, such as high-throughput sequencing and bioinformatics, have yielded reliable methods
for researchers. They gradually established an analytical system based on the 16S rDNA analysis, and an overall
research method that relies on metagenomic technology. The human microbiome research founded a solid
foundation for clinical application. Applied microbiome technology in a clinical setting has 3 aspects: addition of
natural or engineered bacteria; subtraction or elimination of host harmful microorganisms; regulation by non-
biological agents or prebiotics and regulation of host endogenous microbial composition and activity. The
application of human microbiome in a clinical setting needs to ensure the consistency of the results in different
laboratories, based on total quality management of the 3 test stages. In this paper, the concept of human
microbiome and its relationship with human health will be reviewed; furthermore, research techniques and
requirements for clinical diagnosis, and how to make the best use of the application of human microbiome in the
clinic will be discussed.

[KEY WORDS] Human microbiome; High throughput sequencing; Bioinformatics; Clinical diagnosis
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