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(# FE] SR L (monogenic disease ) fi > m LT A5 (37 B [N 5 A8 BRI PO , — O A1
BRI AL LT, A e I B DR IE A 5 12 W e OB T R 3 i A Al RAARAE T B IEARR T2
PR I 2 R A I B L 28 B B TR T8 A% 119 2 2092 W7 T B, o B DR g A2 ) 0 12 W L D)y
FIHE FIRIT R BB E B AFE T o AR SR 40 2247 e B R A5 05 43T 12 W B R 119 4 Jj EA T 1 i,
P EILECH IR, I e B AR BRE TR B A% AR R A I T TR o

[R82iA] IR ; 70720 iy

Advances in genetic diagnosis of monogenic diseases under high-throughput se-

quencing

CAI Aojie, XUE Shuwen, KONG Xiangdong*

(Center of Prenatal Diagnosis, the First Affiliated Hospital of Zhengzhou University , Zhengzhou, Henan,
China, 450052)

[ABSTRACT] Monogenic diseases refer to diseases caused by a single gene or a single allele mutation
that can be readily explained by mendelian inheritance. Traditional genetic diagnosis of monogenic diseases
usually depends on pedigree analysis, biochemical, imaging, etc. In recent years, molecular diagnostic tech-
niques, especially high-throughput sequencing technology, have become the primary diagnostic tool for mono-
genic diseases. These molecular techniques play an increasingly significant role in the diagnosis, prevention and
treatment of monogenic diseases. In this review, the developments of molecular diagnostic techniques over the
past 40 years in the context of monogenic diseases will be discussed, and the latest progress and its prospect on
future research will be introduced.

[KEY WORDS] Monogenic disease; Molecular diagnostics; High-throughput sequencing

PR L ] 3% % % (monogenic disease ) 7§ H1 H. >
Y PG S5 A0 F (R 2 AR T B B , — M S o
IR, BHET, ARC AR RO &
1t 10 000 Ffr, A5 FRAN S MY 2 s RARAIR , 3 5 9k
PRI HR AR Z  FE AR A K2
17100 A SR S 321, BRI 2 D o HE 592 0 A 57
W o AR —Beif[a] B, 32 5 R i R, B 566 PR g B A
RER , WANBRIG o BEE 2 AW BRI KR | B
e 22 1) B L PR T LATRLRE L A B v] DIIR YT, £

AR B 12016 5 F 7 @ 8 & ATe 4R B (162107000017 )

BEPNAIT . MRS W sFK 112 Wil o S
Rt AR 9 B VR 1) EZE AT F B —

3T W AR R 22 R R Y AT S
— B OEAR I, &R0 2B
A J& Southern® T+ 1975 4F & B ) DNA E[llE 57 A |
1976 4F , 3¢ 55 A 6 B o7 28 a7 0 Jgl il B 107 AR
DNA 7458 HOR LB 1 R 4 A 3% 1l i 1) 2 A
W, B AR IZ W R E A 32 Wi
) LR A B A e E I R OR B kR

Ve s RN K FH— B ERIEEL Z A48 s, 7d, 81 450052

*38 A LA &, E-mail : kongxd @263 .net
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T PP PR JB A% 0 1) e PR 73112 W R A5 31 i
K. AR SCINB T A% G 1 B BE DR 3st % i = PR 2 Tk
7 W ML e 3 iy D AR 1 23 T2 W 5 A BT
FERE R , LU A I PR G a2 W7 T AR 4R (I — L84
wIE%

1 BEREERS FISENEA

H 1l 2 112 Wi 7E B 56 DR st A2 I R TAE Y
F N A 6 47 i - OIG R I 12 W, i 55
12 W 25 Bl S 1 B3 PR R I R R R T
VB, i W2 /N LB s R N B B
RS, Wi — 2 BE e & DIRCHE
FLA2 W, 191 4n 5 LS 45 4iE (spinal muscular atro-
phy, SMA) #y3E 2 W, £ [CWLE F= A RAE (Duch-
enne muscular dystrophy , DMD) {93 K12 Wi # . 42
BN T —4i2 W, QRER AT 5L F 2 W, B L i
PR AR BIGR & kit A QSR Lk B RGBT, %
TR EUR BUR T EE L AT R A A
(hepatolenticular degeneration, HLD) % £ , /& & Ul
S e IO S sk AT SR A I 9T D) AT DAk R
Y , 1T 3k o3 I2 W T DLSE R 2 W, A B
7 o @A JList & A it A , K Z 80 A= )L
o Ay BRI R 35t A% g , (L 35K 6 7 i gt A 1) R R
Z2REARL, X D o o B i M B ) e A
JLast A5 AR B2 1 fo 5 5 A 1Y) 2 12 W
Al DL R B Wit AL , 1k B A Fn gk g /b i 4 i 9F
HAT X R AT R LR 22 % ) . @ aiiz W, 8
iR R R R LA E IR LR /K ) DNA 143
T2 Wi, a7 LI iR L2 &5 st (e i . QORR
A A FT s L 212 W, B R s A% e X RAEA 1A
AT IR IGAEACHT , X IR G 4T 4312 Wi R 1k 5 4d
R R IG AT AR, AT 3kt G 22 v 1 7 i I2 T s
12 o F8UIG IE T > B3R 7 R A 0 v
(©)42 T SR AR B PR35t A4 5 B 2, G Pk a8t A2 s L
FAT R KN B o KU, 2211 R 17 e XU
1) B 353 % s 485 7 0 O A, AT o Sk 3 AR e
HR AR R R L.

2 EMBERBEEARSTFICHER

2.1 Southern E[13%5 7 K ( Southern blot )

Southern F* 1975 4F % B T DNA E[J i £ K
Southern blot /& Ay £ i i) DNA 735 77 3%
Wz as T A A R R S AR A I, A KR SR A

AL A R BRI | B R O A SR A R
BT 3 A A ARG s, A H X TS BELE SR AN R
(5L 2 W AR e gl 2 AR BRI 2 4b I AR R AR
/b UL 3 A Al B PR 35 4% 995 137 1] Southern E1 78 47
RFFTIZW R HRIE .
2.2 A MF4E B (polymerase chain reaction,
PCR)

PCR K H1 2 [# PE Cetus /A 7] #Y Kary Mullis
E 1985 4F @A, O MR A% IR 43 9 4 A ) e
W . RS B AR oy i Wi A
PR 9 A8 4K R B ik 2% AT B 4 R H PCR HR i
AT R, 1 4n DMD F R K 7 Be ik 2k 1) 55 1 B8
A F 4225 PCR 414 J5 SR FH B B 0 vl kA 00 2 AR
#EAT DMD W53 T2 W . H T PCR HOR F2AE
SRy R BR2 W A R I  ZE D IR 0 2 AR
£ 15 5 R (multiplex ligation-dependent probe am-
plification , MLPA ) . Sanger | J7* | J0s F 2% 58 45 1) 3
fili 20 9% , At PCR 21 2 43 T2 Wik R iy il
2, HER s F 2B i = 0 F iRz —.
2.3 ZEEAREY I HR (MLPA)

MLPA + AR T 2002 4 Hi Schouten 457 ¥ 5G4
i, JE— M REIETE [A] — KW A AN 223K 50 4%
TR 79 48 DL RS A ny vk o H B A R 5 1k
e R B BE e O PR A PR AT L SR
o MLPA AR AT RGN T NS HE R 48 DU Y
A8 S, A Al A R R B )T W T AR
DA R/ 5 S AE | R SRR W N BG4
Fi2 Wi, 1 DMD/BMD . SMA . il 4% B /R b 25 4 fiF
(Di George’s syndrome) %5 *""' . {H MLPA % DNA
Vs R = I A izt ivalll B~ Y P N R iR N g |
1 S B M U578, S B U A A R A 5 A8
15 55 51 55, 73 5 MLPA $ A (4 FF | 251 22 5K B 4
EHLIKB A o
24 A MEER-FREIE R B KE 2SN
R (polymerase chain reaction-restriction fragment
length polymorphism, PCR-RFLP )

PCR-RFLP i R £ E &4 %) PCR /¥, e £45
S 1 BRI M 9 U0l R AT B DD, SR S SR B R0 R
VK B3R VA W R G PR DK B R 43 S U R B, E T I
IR b 2 T HA 58 $OS g B A, G SMA
Ui L SMN H R Y 58 728 #4 5 Exon7 il 2R Y G
M, FGFR3 PR 98 28 4 5 clIB8A>G v/ s Y 98 28 K
DA

Ir I
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2.5 = 5| ¥ PCR (triplet repeat primed PCR, TP-
PCR)

TP-PCR &K — X 51 9 Fl— S BEHLAS & 1Y
HiE 51936 3 & 51 kT PCR ¥ 88 /9 5 k. b
D T Ol R AR LR — AT R #8 DU B =1
K, TP-PCR 7= 4 22 76 40 fL Yk RS I B2 R il
b — S B (] G 50 CTGx3 ) 1) 1% 25 6 il 4R 1
PR A B . TP-PCR J b 75 B35 14 #HL ) v i)
S, B B ARE S 9 0 e B LA D B CR R
519 DNA A8 HRTG IR L % 2 02 M
PE X YR LE B IEBUR I FMRI 3R sh 35 58748
Kot EAENUVE FR A RBUR LR DM FEH 1 s
AR (ARSI
2.6 X PCRY MWH A

LR-PCR EfY MK E R T 5kb i By
PCR. LR-PCR % )i 77 % ¥E H /= & H 1) DNA %
G, X MR T HA SR, RN B AR
14 SIE Ao PR R v R T B % . 8K PCR 2 DA
X PCR =4 iAW E 51 Wi 1 2 A s A~
/NI PCR J W o % A7 75 5 B[] 6% 4 7y 356 1R
(1 PKDI .GBA .SMNI . CYP21A2 3[R () 41| 58
ARG, R Tk R R A (IR i T4 B
H FIFH 2L F LR-PCR [ 0 PCR P H R . &
S, Xt BAR L 5 RE T, 33825 S0,
WK B BURe SE 519, B A LR-PCR 37 1 1) 47
S HUk, L LR-PCR P29 M R A , DL P 3 4 1R
PCR 5| ¥, 5k H % # PCR ¥ 384 H 47 3% N 45 € H
b DX 3
2.7 13 PCR % A& (inversion-PCR ,I-PCR)

I-PCR J& 41 %} Ifil. & % A (hemophilia A, HA) [fY
— PRI AR HA J&—Fp X SRR B,
F8 RN A 328, F8 I AY Inv22 Al Inv1 4351
A HA 11 40% ~50% 1 2% ~3% ', %} Inv22 Fll
Invl B9 ¥ I F B 3 #5 Southern blot . 1 F Bt PCR
(long distance PCR, LD-PCR) fil I-PCR., H fij %}
intron 22 Hi ZH A5 1) H ] J7 i £ %8 LD-PCR #
I-PCR 2 f , LD-PCR F Bt KT 10 kb, N AEH E
intron 22 E 4] 1A, IF HY 48 H B GC & &8
15, XF DNA JiT i AR ) 2R 55 i, T AR
I-PCR G35 i V) IR AL MG 9 14 55 3 2
I-PCR A /W) i Bt K/ NVREE B LB/ \GC & i
BARAEAL A1, A BB P A I Inv22-1, Dup22 #
Del22 [ &35 4547 # FIE R A

2.8 DNASHHA

DNA It 5 J5H 7 B SRR A ok 2 5
BATFR1E N DNA BEF 515 IR H B 4428, f
F58 Ja B AE BEAT 43 B, DA A5 2158 R B i 56
FEA B R B0 B BRI (5 e
F SRR v, — W AT K Ak 22 58 A8 7 ok, T T
I I RS 30092 U Rt e i e | 36 [R] 3 1 5
LA MR E TR R L RE R B 0%
AN R B 1 A AR ) PR E JE , DNA S
F A B R S A% 96 2 TRI2 T P A R 32 81 T — 8
BRI, 77 R P9 DNA GBS A A 5035 R 12 W g P = 22
S H- 2 DNA & H k6

3 KUSEENFAIHOHEERRKSYFI2
T 3R

3.1 Panel #[=) 5

P Panel “fy S filt % 308 [a] 755 38 525 U AT 43 2R B
A S5 DRI ) T AR o 30 Sk 3000 e AR 22 S5 DR 1) 4 3R
e A T RS DR A () Panel (= 38 52 U T Y
BT HLS B X B K I BE B, an DMD
4577 M4l 4k (tuberous sclerosis complex , TSC)
TSC1/2 F A 45 (R A I R HH A S 325 ] Panel A6 1 2%
ZAL T Sanger M ¥, 55 A — P 22 FE PR 1] 41 3R
Panel = 3 52 I 7 2 5 X0 a8 % 5 0 P A i 1 92
I, VU B2 28 M ARORE Lt (e M L AR 2R B iFE 2
WAL M H B AN, X T A A T 2 Bow
B PRI [ Bp A7 00 20 B , B PR i 200 R AL H
W AFTE — 2 Jmy B, 4n Bl 25 A A9 00 255 PR A% A B
IR, e BN 22 J DR A ) 4l 3 e 3 5 U T panel
PEAT S T A BT {H BT R — R S TR B0
HE A W A B0 3B i 45 panel 17 7E — & 11 i
Jatks
3.2 &b 4 J¥ (whole exome sequencing,
WES)

WES 5L S Fl ] 2% Sl AR R 3R B s AR L A
b i BA E A S DI Re ) A i X 5 DNA
FEA, IE X0 J5 3 AT i s e i i . A
i 4 SE AL 23K 180 000 M40 7, A
SR 1% 22 A7 38 2ok e R #4741
WFHMT S R a5 R Y it S A
1A R

2009 4F , Ng S5 e A i UIESE A 141
WP A o 27 DL B0 2 PR T2 AT R A AR,
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M AE, T T 2010 4 15 USRI WES FOR 487
T K 2% & 1E (Miller syndrome) f*) 2 Ji FE
DHODH"" , 24~ L I 5 5 AR BT 5 R A B it
A R FEBRAIG, RORHEE N SR R s L
W o2 W

A 2H I P RE 8 B DR b 1 e B0 e P S 58
AN R A BT S O T e S B PR SR
SO R M B SR R ) SRR D 4 HUE A
T 7 HAREH AR h T4 i X T, A
RE SR A5 58 8 1 Bk A 4 A5 B BN 38 ] T DNA 2544
70 S N ey R[] 058 XA S g AR
3.3 4K N 41 J¥ (whole genome sequencing,
WGS)

WGS J& 4 b i 5 PR 2 e 97 9 AR 3R A7
SRR RN . WES (A2 F 45 ) % F
AP DL XSO BB A Rk AT 25 PR AR 5
it WGS AT HEAT 4 5 PR g A o PR N3k
PR 2 D R, — B i 4 i R 2 0 AR v 36 )
JUT 5 L 0 D e R R, R A Y O I
R, WGS A B 5t Bl TS B8 A 31 2 68 19 )7
TRBE 25 R UE P 2 AR, E AT DR RLAR 1 T
Tl AR
3.4 il N R T SRR DR R A 1 Jeg R

FE PR v 0 A R A A IR A Y
SRR T B PR DR WA A sy R, 15
2 v A e I Y 2 R 20 22 53 Sanger I 56HIE
T e Y Y 45 RN RE B ] T2 B HOk
o 3 U P AN BB 2 — SRR 170 P PR g B PR 28
PR ARG, 45 s DAL ) £ 62 9 7%, Tl A A BRI
B A BBEINAFAE, i SMA E F IR A E AN
BB D 22 9 B S A AR DR ) 2 1Y) R P2
Wi, 38 e A A A N BE A B R A A
U, BTS2 e 22 S BRHE P B ik PR 92 72 ) R o i
S5 SR, R g 14 R 3 I R 45 RO R A B AR 4
)ik 132, Ao 24 T v N A B IR 35t A% i 0
TWrrhrg
4 NBEENFHEMOESHA TS
T (non-invasive prenatal diagnosis, NIPD)

4.1 LU B A% R T ) B R DR e 7 T2

FHITCB™ Bk 012 W 1 ) L8 KK PR Y B A
J5 3 2 AE B A 1M 9K 5% 25 DNA (cell-free DNA,
cfDNA ) Hhv i ik A6 1 i L 75 48 70 ok F ACRERY

O HE P BEOR B R 58 X T Y 6 1 I g
90 308 5 G I 2 AR N B I 3R O 25 DNA J2& 75455
W BUR AL (SCTR SR AR B R 2278 ) e FI W i L2
AR, BRI ik Z 2l mE E8 8 A4e
(achondroplasia) " o XF T e € {4 Fa P 38t 14 9%
A SCBE[F I 4 AN Rl B 2 5 2 A2 CRIEE M E &
ZeA AR ) AN SR AE A A Ah T il vk ) 3 AL YR 58
A B2 LA 50% 1) 2 95 KU , i — 2P AT A
PEF=HI2 W W G LI A5 S8 5 QR A ) A TR 2%
A B2 Lt 2 A A AT AR AT
AR W, B T 50 % 128 P A AT A A 7 T
W, T T RAEIRES iy kAR #55C
BEHE A W] B0 A% & 5748, W75 255 5 KRB
70 7 580 PCR H2 AR 4545 1 o & i )L Ui 25
DNA (cell-free fetal DNA, cffDNA ) ¥ Ji , DL /%
B ARk A ACUR S RER . H TR A Hi
R AT GE 12 B ) S U AR R KB A A
KPS bW Ez B3 2 (congenital adrenalhyperpla-
sia, CAH) .DMD  ### JK #% (maple syrup urine dis-
ease) . B Hb 77 ¥ %% Il (B -mediterranean anemia) Fll
SMA 12200 B i SR i A Je 2 58 aok Te A 7 i
DNA £ Il ff P87 & 58 4% (de novo mutation) , & 2k
AT LL3E o NIPD #4765 LB BEAAR T 2, G st 15 Pk
(inheredited ) ) 7€ 28 FlBT & 98 A% #5 v LA 3 3% J7
TP HI R A
4.2 JEIG LA A JC O S L PR P B2 W

TEA R B i AR 7R s 1 iR LA A% L1 20
fitd (nucleated red blood cell, NRBC) , A H: siAZ %
A e iR Last A% 15 2 H 40 i R I, B3 A
DRI 70 BT, Bl TA A 2 St NIPD B #AR A e e o 1
Bl o 0y G L 20 B AR E D BRI T R H Y A&
Ji& o H R m PR T 22 B0 B0k 0 Al ) oy B
TSR U Wb I DRSS AR IR ST R G N A
AR 1) B A T 2R AR R A B R A iR L 4 i
FEoE UM AE E ™  TEFRIG ) LA M AE TC A 7 Hif A
D4R B AT EOR W BE AR AR Bl FER I — 201
R AT 2 i JL 40 R i AT 5 5 R 1) NIPD B
P WA BT ST A
4.3 FE SR A0 T A B R 7 RIS

28 UE S SUR W T L AF TR iR LB & 1 o 6 2
L, HECER AN Z G IS IR DL S R I AR )5
M 00 2 & IR Sk TC B A DRI 12 B 4 4 T 1) T
% o A IS B A DB S Y A g i TG
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LA 12 W 3t v T 27 1L FN/ER HBS R8P %4
ARAE R0 R RS, (HAR A B 4R 35 e /Y
[Fa) AL 3t o5 e ) B P, R T 0 119 22
Pk

5 INEERE

A2 WC R B UL R s R R 2 W
HriZ2Wr Az LA . LA PCR | Southern 7% 28 4
FH— L2 M T2 B AR SR . HBsk
S HE FURE ) 19 53 12 W B AR 25 AN W g 7 Fl R
JR& i ) S Bt 2 e A 0 P A R R L v
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Clinical study on the different expression of programmed death (PD)-1 and its
ligand PD-L1 in cervical intraepithelial neoplasia and cervical squamous carci-

noma

YANG Wen', KANG Jiarui®, JIN Yiduo’, WANG Hongwei’*

(1. Department of Gynaecology and Obstetrics, General Hospital of People’s Liberation Army, Beijing, Chi-
na, 100853; 2. Department of Pathology, the First Affiliated Hospital of General Hospital of People’s Libera-
tion Army, Beijing, China, 100048)

[ABSTRACT] Objective To explore the expression levels of programmed death-1(PD-1) and its li-
gand, programmed death ligand-1(PD-L1) , in order to evaluate the progression and prognosis of cervical in-
traepithelial neoplasia (CIN) and cervical squamous carcinoma (CSC). Methods 40 patients with CIN were
collected and divided into group CIN 0 HPV (=), CIN 0 HPV (+), CIN I HPV (+), and CIN [[ -1l HPV (+) ,
with 10 cases in each group, according to results of pathological diagnosis and high-risk human papillomavirus
(HPV) detection; 20 cases of CSC were selected and divided into metastasis (—) and metastasis (+) groups (n=
10). The presence of high-risk HPV types were detected by quantitative real-time polymerase chain reaction
(qPCR). Expressions of PD-L1, PD-1 and pl6INK4a were detected using immunohistochemistry methods.
Results The most common HPV subtypes in these patients were HPV16 and HPV18. The expression of PD-

1 and PD-L1 were positively correlated with HPV positivity, advanced CIN grading and tumor metastasis, and
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increased expression was also associated with increased expression of pl16INK4a.

Conclusions PD-L1 and

PD-1 expression could be used as clinical prognostic biomarkers for evaluating CIN and cervical squamous can-

Cer.
[KEY WORDS]

ma; Programmed death-1; Programmed death ligand-1
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Figure 1 Changes of PD-L1 protein expression
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Figure 2 Changes of PD-1 protein expression
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Figure 3 Changes of pl6INK4a protein expression
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RASSFIA JEH IEAL I SCC B A AETE/ Nt it
Jei SR W g N H

M KRB FH LR &

[ ZE] HB i) Ras A 458 8 (1 Z % 1A (ras association domain family 1A, RASSFIA)
J PR HH 3 Ak R IR - 7 20 9 98 BT )R (squamous cell carcinoma antigen, SCC ) 15 & 46 I X5t F /)N 248 Jfd fi 9
(non-small cell lung cancer, NSCLC) B HE ARG HBIFM N E. FHik EPE 2014451 HE 201546 H
TE e BT o R B2 1Y 57 4] NSCLC [ 35, 22 & F AR AT MK RASSFIA JE A H AL |13l SCC K-,
[ ER 4G £ 2 AR 5 I 1 20 RASSFIA JE R H ALK MBEERETT 12 4 A AR RS U7 25 R oy I 4
FEAE R AL, 40 B P2 003K B 420 RASSFIA FE R F AL BHPE 3 AR I35 SCC 7K 5 AR5 e # 1 5%
. HR REFBBREBFARATMGG SCC A AJGHLFAH NI RASSFIA WAL MR & T
RNEEFHERPBE, ZR A5 X (P<0.05) R4 2 RASSFIA H W &AL RHT LG SCC
JKF- X} NSCLC i A5 7 52 1 % 19 ROC 12k, NSCLC H & R 440 RASSFIA 3E [ H a4k ARy I 75
SCC /K444 il NSCLC ARG FE R 54 4 SCC /K- 4.05 ng/mL . RASSFIA W JEALBA P K 7& 16 43
J2 $UE , 2 i Kaplan-Meier ZE /7 48 R, & fa Al SN MAR GBI E R HA ST #E X
(P<0.05). £51% NSCLC ¥ i 4141 RASSFIA JE N WP AL R AT SCC /K Pl , & A AR %
% 114 XU 2 725, K I NSCLC #8321 20 RASSFIA FE R F 4L AR R Il 7% SCC 7K % NSCLC % 16
W 43 )2 MR I e R DA AT — 2 1 I R A 1

[82iE]  AR/NAIMNTE ; RASSFIA SER 384k s Rk 1 iz 4 do it s g4 5%

Application of combined detection of DNA methylation of RASSFIA and SCC

in metastatic monitoring of non-small cell lung cancer
ZHANG Hongbin*, ZHANG Man’e, HUANG Wenbin, LU Zhihua
(Molecular Biology Lab, the Second Hospital of Longyan, Longyan, Fujian, China, 364000)

[ABSTRACT] Objective To explore the prognostic value of combined analysis of squamous cell carci-
noma antigen (SCC) and DNA methylation of ras association domain family 1A (RASSFIA) in patients with non-
small cell lung cancer (NSCLC). Methods A total of 57 NSCLC patients treated in the second hospital of
Longyan from January 2014 to June 2015 were enrolled. DNA methylation of RASSFIA in plasma, serum lev-
els of SCC before operation, and DNA methylation of RASSFIA in tissue after the operation were determined.
The patients were all followed up for 12 months and divided into 2 groups, the metastatic group and the non-
metastatic group. The relationships among the levels of SCC, DNA methylation of RASSFIA and metastasis
events were analyzed. Results Compared with the non-metastatic group, the levels of SCC and DNA meth-
ylation of RASSFIA were significantly increased in the metastatic group. According to ROC curve analysis, the
serum levels of SCC and DNA methylation of RASSFIA matched up to the prognostic condition for the metasta-
sis events. The SCC level was 4.05 ng/mL, DNA methylation of RASSFIA in tissue was positive as the cut-off

point for risk stratification, the Kaplan-Meier survival curve revealed that there was a significant difference be-
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tween high risk and low risk patients for metastasis events occurrence in NSCLC patients (P<0.05).

Conclusion

The higher the level of serum SCC and DNA methylation of RASSFIA in the tumor tissue of

NSCLC patients, the higher the risk of postoperative metastasis. Increased levels of SCC and DNA methylation

of RASSFIA could predict the prognosis at certain degree for NSCLC patients.

[KEY WORDS]

mous cell carcinoma antigen; Tumor metastasis

I 98 J 75 A AR e B TR IS BIR YT R
JE A EZER R, S HAfst = T R A 0
it g e B AR AR A . H T Z2 TS SR B, 0 2
—Ras FH & 45 ¥4 18 T 1 Z % 1A (ras association
domain family 1A, RASSFIA) [ 4atFE K 5 3+ X
() H Ak 5 i s AH DG IR I RASSFIA [ H
FeAA AT REAE Ay 2h 28 W i i e AL bR i o [
BF, 3 JLAE 6 T 1 25 8 DNA A BF 90 o, I
FBCE IV T Ui 25 DNA 5 AH D 1 i % i Jeg 24 i 2
DUAS S A — 20 o D, A 26 1M P ) RASSFIA S
PRI A A AP A I 0 T 3 A — b AR AR AP 1 i
W T B BRIk I R 40 i 9 T IR (squamous
cell carcinoma antigen, SCC ) J& — 1% 5t 1) i Ji b
AW, AT B2 W i R | S R TR 125 (cancer
antigen 125, CA125) il /1 25 11 19 J1 Bt (cytoker-
atin-19-fragment, CYFRA21-1) . J& I $¢ J5 (carcino
embryonic antigen, CEA ) I - I 7] 42 /=5 fili 48 A&
TS W RAPE, HAKCOE- 5 g 0 i i 72 B2 A
K, H 2 BRI R AHORE AN R AR 5 3 i B
i LK /)N i i fifi % (non-small cell lung cancer,
NSCLC) £ 4 , & HI W 5 4L #F 5 7k PCR (methyla-
tion specific PCR, MSP) £ /R X} NSCLC & 35 ift /&
ZH LN A HI I I ARAS Hh RASSFIA W AL /K-
TR, I () B ARG I b 3995 151 A /i L 3 SCC 7K
-, BAEFR T RASSFIA HEAL K SF-Hl SCC Ik & £
I 7E NSCLC & & f& 16 73 /= B A i e B ¥F Al v Y
UINIER

1 wHESHE

1.1 W4

VEFE 2014 4F 1 H F 2015 4F 6 75 o 4545 —
[ B sk 2 19 57 51 NSCLC 2 2%, Hoh B 4 25 ],
RIS 35~72 % AR (65.8+3.9) % s ok 32 4],
A 30~70 %, F AR (59.525.6) & o A dER
W - D% B2 W7 A NSCLC, 74 & 95 [ 6 R 45 &
JiE /M 4% (National Comprehensive Cancer Network ,

Non-small cell lung cancer; Methylation of ras association domain family 1A; Squa-

NCCN)2015 4= NSCLC lifi (K457 ™o @A LATAT
AT SRR TT o 0 H A bR s 5
1.2 ik

FERIAT TR TR A B AP A 5 KO AR A
5mL, 2 mL /3B i, 3 mL & £ EDTA-
Na 4038 A4 5 1, 3 000 r/min 5.0 15 min, 73 55
M2, B 5~10 g Jirigs 2 47, fith i 20 2 75 B i e
ot HAR R A RFE B 4, AR 5 1 280 30 2= A= 1
12 NSCLC, A ZURMIANERT 3 B 5 @ F i )
BOIPgEREE R SEE, ST 14H 34
A 64~ H 124 F W7 838 P 54 4% Rk B
T
1.2.1 I3 SCC /K-l &

I3 SCC 7K -1 1 2R FH L Ak 2 K 63 | iR
FRT AL 25 0 [ & B 2 QA F] . S50 A0 TR R
WIHHEAE . 13 SCC /K- IE# {H 2 : <1.5 ng/mL.
1.2.2  MSP iEK N RASSFIA F AL /K

DNA $2 Bz B4 Bt 50 mg 2043, i FH 45 (1 il
K 1 1k 25 $2 JUZH 40 DNA, 5% J1 DNA 4l fk 328 7] &
(QIAGEN, ff [# ) $ B il 3¢ FE A i iy 2 A 41
DNA , #3071 &5 Ui B B 34 . $2HUS 1) DNA H
LN B (B UV-1750, H A ) I 5 #k
JE e 4l B . DNA H KL Ak & 1i fiff ] The Intergen
CpGenome DNA Modification Kit (QIAGEN, 7
[E), B DNA 1 wg A 3 mol/L NaOH 4k B AR 4 Ji5
T3 1o VA PR AR B A, S0CREL K I3 7, 18 A
J5i 1) DNA F BT 3 IO 26 85 K g, |
a] HF MSP AgA&

MSP il . 51 % RASSFIA IR I3 3 1 1) 5 5%
PAR X, MR 4 2 2% Sk S 3k B 9 45 PCR 5
Yy, WAL Y 0 LS 197 58 5'-GTGTTA-
ACGCGTTGCGTATC-3', F#E 5| ¥ )7 %5 KN 5 -
AACCCCGCGAACTAAAAACGA-3' ; 3E 1 24k 5]
Y3t iy B 51975 A 5’ -TTTGGTTGGAGTGT-
GTTAATGTGT - 3’ , F it 51 ¥ ¥ 5 N 5 -
CAAACCCCACAAACTAAAAACAA-3',
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PCR WK Z 41 °F : 10xPCR 2% 1Pl 2.5 pL,
10 mol/L dNTP 4 pL, 25 mol/L MgCl, 4 uL, I\ F
WFT 1945 1 pL, © &1 ) DNA 4 10 wL, Taq [
0.5 pL, 2B TR FRARFE 50 pL, ¥4
T : 94CH M 5 min; 94C 1 min, 58C 1 min, 72C
1 min, 3£ 35 NG 6] B 43 591 308 B 28 FR AL g
M.Sss [ (NEB, 35 [ ) 4b 3 & 22 40 B 1F 8 A Sk
Jei i 74 U 248 L DNA A 24y HE 64k I 3564k BH P %
M B FOKMESS XTI, BUS pL e = b1y
3% M B e Lk, FH R JiE 18 {1 (BIORAD , 3%
EDFAR . B EALG Py 38 0 25 9 RE i, )
FE R AL BEME R B AL S [ b 3 b Al
TP EAS 4507 O RE 0 R SRR T
2 P [ 333 25T B 0 A SRR P .
1.3 Geilsaba

K H SPSS 19.0 A AT8E 150 M. H ke
5390 FE AN [] 5 R0 100 S8 3 Sl i RN A i FR 5

KGR R R KA R B A A 2R I 3
RASSFIA B H AV B2 5 ¢ K 30 43 S0l Lo A ol s
FAR 98 1B R A B RR kAR 6 % F 38 R T
IML3% SCC 7K. B[R 28 J7 25 53 B i L A TRl o
HHL43 0] 8 38 AR HIT I 9 SCC /K22 5%, 3l it 4 il
ZARE TAERFE 128 (receiver operating characteris-
tic curve, ROC) il 1 5% 56 B0 405 1 48 7 52, R Ka-
plan-Meier #1774 475387, A A7 12 L #5R H Log
Rank £255 . LI _EGEIH#0 2L P<0.05 22 5% A
Agiitvm Lo

2 #ZR

2.1 R R B R A 22 25

57 5 NSCLC f 3, S A 143 1] B 4 41228
U A DL 1, Hirp 26 1] (45.6% ) R it i 5% 7 15
IABE, MR . Hax 31 Bk KA 5B h AR Fe
R

xRl BELIERESHRAR[FRR
Table 1 The overall pathological stage and histological type of the patient

SRR AR TR i 95 R A g iR Bt Bt
1 0/2(9.5%) 0/9(42.9% ) 0/8(38.1%) 0/1(4.8%) 0/1(4.8%) 0/21
1131 0/1(5.3%) 5/7(36.8%) 4/8(42.1%) 0/2(10.5% ) 0/1(5.3%) 9/19
|| 313 1/1(5.9%) 6/6(35.3%) 8/8(47.1%) 1/1(5.9%) 1/1(5.9%) 17/17
Bt 1/4(7%) 11/22(38.6%) 12/24(42.1%) 1/4(7%) 1/3(5.3%) 26/57

PRI, 237 D Fe RS I IR, 53 B D %0 13 A e A AR (9 8 (R0 5 1 SR 0 BRI AR B R i 190 K 2 ) 955 I D 45 AR 2 412

TR 150 ok X B8 1 B T 23 L

2.2 R[S EBE AR SCC KT ARIFHL
FURR MK RASSFIA W AL BHPE R L%

Fb AN [ 5 B 43 3 R R BT IS SCC AR 5
SHZVRIAR T IS RASSFIA W AR BHE 2%, T 35 1
s A T8, 3 4LRIR A IS SCC K
- AR5 418 RASSFIA W 3L AL BATE & 22 7 YA 48
TR (P <0.05), RHETI0LIE RASSFIA H AL IH
PR 2ZE RG24 L (P>0.05) . B (44 i
9 AR 98 ) FRE R AT IfL Y SCC /K - TR 8
BE ERAEFRIFEL(P<0.05), 48 AR
J RASSFIA W AL FH P R 22 8 L Ge i % 3 L
(P>0.05), KAEFHBIEEARATIME SCC K-,
AR5 LA AT M3E RASSFIA W 54k B 2 34 15

TAREAHBBNEE, Z5RYAGRIIFE X (P<
0.05) , BARE R WK 2,
2.3 il SCC /K- HEURINLIK RASSFIA H 34k
FHME R IPAN BB AR R

MRE B Ji 12 1 H NSCLC & Bt 5 10 5% 5%
&G, 23 SCC /K- (ZHEZUR I JK RASSFIA H
FAb BH MR X% NSCLC 2 3#3 A S5 56 82 41 5 1 ROC
MZL, 3% SCC /K- HEURINIE RASSFIA W 34k
FHPE 2 26 7F i AL 4300 R 0.681,0.785 ,0.647 , K 55
PAES 5179 0.019.0.000,0.058., LA I 45 52 B ifi 5
SCC FIZH 4L RASSFIA H AL [H M R AR G it
= X, M7 SCC FIZH 4 RASSFIA H B4k PH 4 1
FFE N NSCLC AR5 R 1 4508, WL 1,



- 88 - NTEWSIEITAGE 20184E3 #5104 4521 J Mol Diagn Ther, March 2018, Vol. 10 No. 2

®2 AESEBEARBME SCCKF ARFHRAFMARMIE RASSFIA RELFRMERLILE

Table 2 Comparison of preoperative serum SCC level, positive rate of RASSFIA methylation in postoperative tissue and

preoperative plasma among different groups

o AR LT SCC -1 ARIFHLURASSFIA T IEAL  RATIILIK RASSFIA AL
(X+s,ng/mL) BH 4 (%) BH: 2 (%)

I Hi(n=21) 2.26+1.19 28.57 19.05

1 #(n=19) 3.22+1.92 31.58 21.05

I (n=17) 3.94+2.85 70.59 41.18

FAESE 1 3.253 8.100 2.780

Pia 0.046 0.017 0.249

95 (n=27) 4.58+2.18 48.15 37.04

R8I (n=30) 1.73%0.67 36.67 16.67

B Y 1H -6.812 0.039 1.208

P 0.000 0.843 0.205

KR (n=31) 2.311.1 16.13 12.90

$E 7% (n=26) 422,65 73.08 42.31

HES P E -3.04 18.812 6.305

PiH 0.002 0.000 0.012
- ROC i1k o 'T*IF%XH:NSCLC BB IR S 5% 4 2 1 ROC It £k
7 s [ A6 b5 5, Il 75 SCC 7K F- =4.05 ng/mL i il
o5 AL NSCLC H# % 2 5 B 1 SUBHE R S b 3 1
—SEK 42.3% M 96.8% , £ % (Youden) § %L & 0.391;
o 007 RASSFIA W HE AL BH M 1 NSCLC 8 35 & A 5 %
& F RIUREE FVRE 5 53310 D8 73.1% A1 83.9% , Youden
= 04y FEHCH 0569, LML SCC 44 RASSFIA W 34k
. KT8, K AR R A I XU B E AT S I
)2 o ¥ LT SCC A 4.05 ng/mL | ZH 2H RASSFIA
oo S M B AL IR AE 1) A F 10 43 J2 57 18 22 1)

O.IO 0f2 0.I4 O.I() OI.8 l.l()
14
B 1 MiESCCKF . RIFHAMARMIER RASSFIA FE
PR ZE T NSCLC R #8I ROC #i £k
Figure 1 The ROC curves of serum SCC level, positive rate
of RASSFIA methylation in postoperative tissue and
preoperative plasma that used to predict NSCLC

postoperative metastasis

2.4 AR By
ZE G 1ML SCC 7K (2H 41 RASSFIA W 3L {L

Kaplan-Meier 4= 77 1t £5 , 4 A 1E 1) NSCLC & #
43 5 18 41 (I SCC 7K F-=4.05 ng/mL A/l 21
21 RASSFIA &A= W Ak, 2 24 f5)) AR &4 (il %5
SCC 7K ¥-<4.05 ng/mL FI/s 20 41 RASSFIA K k&M=
F 1k, 233 f4]) . Log Rank (Mantel-Cox ) £ 46 il
N, G2 S ARG A A8 3 A A7 i [R) 22 5 B gt
5 X (P=0.011,P<0.05) , W 2.

3 Wik

P T AR /N 20 R B O e N s TR I
e PR A 19 1 7 TR JEE G B 0 2 ORI 5 7% 4 A
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= L
0.8 1
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204
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AAFI ) ()
B2 A EZKSSER Kaplan-Meier £ 7 # 2%

Figure 2 Kaplan-Meier survival curves of different risk

stratification

Fos ok T AR KA R e o 7 AR /DN 20 AR R B B A
H, REREERGEE AR As R N R I R
FRAER TN TS o 4R 3AE /N0 M il s s A A i
2 il R O 5T A ) I 2 — o T AR SR, CAL25,
CYFRA21-1.CEA 54 Wb &9 € 9 i 2 72 JE /D
o0 i Bt g 1 AR A R R b EEE . R i
S AE /N LT A 12 8 L a4 )2 T RO FR
JE SRR T 1 s

TE A 58 oo A FH 8 SCC 2 — A iy T B4 b og
FRaEW, HAE T8 M Sk 360 0 25050 45 g v 34
AFRB L KREMWIGRPFR RV, &I SCC A 1)
T W 3B /N 20 e it s £ 3 R S A%, LR T
Jits 8 LR 24 g A A b R AR N A A R
W, i SCC 1Y Tt i W] R £ 7 7% B8 w99 )5 2%
AWFFEEE R B, U5 A H 0, AR A s
SCC /K- =y , AT LU% Bl 3 53 J0 0992 W6 [R
figh 95 KB 35 SCC 7K - 1] LIAE Ay ity i R 241 e 98 1y 4
B2 Wi 48 b1 5 15 7K - SCC % 8% R 45 w3 5 [ N 4
SCC X F NSCLC A J&5 &% # 17 #r 1y W 58 45 2R —
el

#£ NSCLC 4 W55 v, 388 o A6 ) ] 30
AT I7 BRI /9 4 Bt B, o] AU R AT A
RI7 Az 25 R A R . RASSFIA & — -4 it
N, Z2 T 5% 22 I L 2 X 5 8 10 B R fk 4
SEH M IIRE . SN, B HEITEE
20 7E YR A6 1 2 B b, W RE I DNA 3#E A BF Il

Hh 55 O 14 T PR A0 B T 3 2 T A AR S A
— g {HJE NSCLC fY 3 K F S4B AR 58 AR BiR
F L7 T, AL /D B A B 0l v A B g
Bt Ty b b DX RE (%) A DG MBI 9T 2R B i 2 v F
JEAk RASSFIA JE R () K i % 5 NSCLC Y /b 2
BEA T WA WEAE AR Il A1 20U I
RASSFIA B W BEALKS R 5 B (LR T il
(WESL Y 5 SRR (VAN 0N SN N w R <]
T LU B RASSFIA JE P H ARG R, X 5
ARWFIE R 45 B B A — k. A S 8 1 4G
NSCLC £ # A J5 41 41 Fl Il 3 RASSFIA H 4k /K
- FEX ERE VEAT 124 F BT, BT R & A
FE 11 H 35 4 SURN LK RASSFIA WA FH 1 2R 14
FREAHBWEL , ZEFA5IT¥E L (P<
0.05), XFEH] RASSFIA W 3:4L 5 NSCLC i & R
JE RS H G, A BEAE S NSCLC A5 6 B 7 1) 35
RIBRED . S50, BRI G, 2H 21 RASSFIA W
BE AR BH PR 2 R AR s B 43 3 0 5 B B R
/R

A SCHE 5T 45 R KW, I W SCC A 4 4
RASSFIA W 5 {k FH % 2% 3% W] 4E 2 NSCLC R J5
i AR I 7/ I (B o K N T R T RN T (=
(2% 5 %0) I+ A & o Log Rank ( Mantel-Cox ) £
¥ 7K, 1ML 3% SCC | 41 21 RASSFIA W 3 fk /K
5K G BB A A R 25 7 B Gt
B X (P<0.05) . IMLi#% SCC . #H 2 RASSFIA H %
b K F-4B 5 NSCLC W fa b 4 )2 A 5%, HK P
o A R RS A KRS K . &F TR I v
SCC. IfiL 3% F1 2 41 RASSFIA W 3t fk /K F 7&
NSCLC & f& & 0 J2 K AR J5 5% % - Af b —
E I R B o

AR 5% B0 AR T A b X, AR R
K oAb, A 5T DL T # % 19 NSCLC (35 8 X
REZH R N7 R T X BB AL | /)N 200 i Bl e X A
A, BV RS AN —4F . DL R AR
ANRZAE . FRNR AR S 4 A SR AR )
SRR AR AR 78 NSCLC 19 & J& it 72 rh By
Iv) o o & 4% 4 T, 0 SR BB X NSCLC B 3 I3
SCC . Ifil 3¢ RASSFIA W 3t b /K - B¢ & I 5 &L 46
W, A 45 5 5 AR S HAb 2 W T B B A R T
X NSCLC A J& 6 # A K /B34 1 W I Fn 0, Xt
HE 2% 55 1 R | HE KRR E I A A ) )
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Bl £ CT.UU NG — Filvs I S e BibiR o e

Il MAE T FEHE ORmk ZE BT

[ E] Br THUNBBRIPIRREER(CT) SMIRIREAR (UU) FKERE (NG )3 fl £ B AR50 R
GEP R IR I B IR, R I R B R SRR . Ak %2014 48 1 H & 2016 4F 12 F kIR B2 m)
47 618 Il B AR, SR FH LI 2986 5 1 PCR B ARKEI CT \UU M NG 3 R B A , I X 46 25 SRk 7 48 11
griT.  BER 3 R IR T, UU B P AR (61.50% ) , NG FI CT iy BH P 38 21 40K (3.29% |
10.90%) . FEARFIPER T, 2ok CT .UU NG [ FHPER B8 T B v (P<0.05) . BAEM & E g
¥ 15~20 5 AF AL CT BHPE SR8 o BB A AE I AL UU PHVE R 22 5 B g it 3 L, b
15~20 % 4EHS 20 UU BHPESRE S . Bk 5 NG BHPE G 2L p T 21~40 Z 4R 88 B, Lot /R 51 5 L
ARIA AL NG FHPE R m o TE PR T IS 2B B R 58 RE BN ZPAE 1 JE 4 CT . UU NG 1 FHH: A
HH S T AR A S A R K AR o e ABE 3 R R AR PP A SR TR R, 1
Ah, CT 7E B ZERY BRI H e d5 i, T UU AING £ T [H b s R st =8 . 418 CT.UU.NG
TR 14 55 4 B R GEBEE RIS R E B VAR G, R A A By 47 S F RS , B Bl 33

[EER] VIR A IRIRIEAA s RERTE 5 S & PCR

Analysis of the prevalence of CT, UU and NG in reproductive system

WANG Jingren, CHEN Xingyuan, LUO Shigiang, XU Zehui, CAI Pengfei, QIN Xiao, TANG Ning*
(Department of Medical Genetics, Liuzhou Maternal and Child Health Hospital, Liuzhou, Guangxi, China,
545001)

[ABSTRACT] Objective To learn about the infection status of 3 common sexually transmitted diseas-
es (STD) pathogens of Neisseria gonococcus (NG), Chlamydia trachomatis (CT) and Ureaplasma urealyticum
(UU) in Liuzhou city and provide evidence for the prevention and treatment of these STDs. Methods CT,
UU and NG samples were taken routinely from 47 168 patients admitted to our hospital from January 2014 to
December 2016, and determined by quantitative real-time PCR (qPCR) as contrast. Results Among 47 618
patients, the detection rate of UU was the highest (61.50% ), the detection rates of NG and CT were lower
(3.29%, 10.90% respectively). The detection rates of CT, UU and NG were all lower in males than in females
(P<0.05). The CT detection rate of patients aged 15 to 20 was the highest in both males and females. There
were no significant differences among the results of the infection rate of UU in males, and in females, the high-
est positive rate of UU was in the 15 to 20 age group. The highest positive infection rate of NG in males was
predominantly in the 21 to 40 age group, while the detection rate of NG in =51 years old females was the
highest. In female patients, the diagnosis of reproductive system inflammation and infertility accounted for a
larger proportion, and the detection rates of CT, UU and NG were all higher than the overall detection rates,
detection rates of the examination group are close to the total detection rates. The detection rate of CT was the

highest in summer. There were no significant differences among the results of UU and NG in different sea-

KA B A TAFEAR S AT LRI B AR &R (20146020404 )
Ve A% T AN T SR I E A A, T, AN 545001
*iB RAE K BT, E-mail: m825@126.com
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sons.

Conclusion  The infection of CT, UU and NG are closely related to the diagnosis of reproduc-

tive system inflammation or infertile patients. We should pay attention to personal protection and physi-

cal examination.
[KEY WORDS]

tative real-time PCR

P A% 35 ¥ 7% (sexually transmitted diseases,
STD) /& HHrth S A7 /) 1 — AL 4L, R
Jg Ji AR T, VD R 4K 5 A (Chlamydia trachomatis
CT) . fi#t Ik % J7 4K (Ureaplasma urealyticum, UU) Fl1
WKER B (Neisseria gonococcus , NG ) 4& STD ) = %
g JEAK , CT . UU NG 3X 3 g J52 44 T 241 10 PR A
B F G0 B OB R [ 45 L IX 21 STD, Hsk g
T %, HUR A R, BAREE AR
ARARG , {H ™ F s M £ 2 B O 2 LI PR PR
B RINA AT AR B R GE AT AR AN T AR
199 FEL S A AT A i LSO AR LIRS, 38 G ) L
B FERG T 7= R = S50 BRAE AT U, )™ o 8 3 AR A
RS AHEIE R T AR b X3 Fh 3 ML
PRI AR A LR 1 DL 43 T LA TREAE , XF 2014
AR 1A 2 2016 4F 12 A THIN T A4 FRAE B2 14
B A LSRN U S R S8 CT \UU NG 3 Bl
SR ARG B TG o H AL o

1 AR

1.1 X%
ARBFFEXT S N 2014 451 H £ 2016 4£ 12 H F
W 75 49 2 O g 325 4T CT . UU Fil NG A6 0 9 A
FH 2250 RAE N HURE A DA RKS: sk A B, 3t
47 618 1), Horp BB 3 084 141] , Lok 44 534 1], BB 4
Fe 2 R 1144, 4R 15~78 %, 4 IR (37.2+
4.2)% | A R 2 SR S AR BE A 43 A P A I — SR Y
JoAFEE KA B 2L
1.2 fRACREE
LYW A R A IO T ey i

Chlamydia trachomatis; Ureaplasma urealyticum; Neisseria gonococcus; Quanti-

P 1~1.5 cm &b SR AE B 055 W4 5 5 PR 43 WA ) s AR
KA AT T T IRIE 1N 2 2 om A BiUA:
ST . SRR SN E T HSE A 1 mL 0.9%
FACEN TSR T A T, 1 h Wi
1.3 Ky ik

AEFEAE A T I AZ) 1 mL 0.9% AL AN
SRR AR IRS) VR E A 1.5 mL (.04
Hi, 12 000 r/min &.0> 5 min, 35 FIH, TUE R IIA
50 wL DNA $2 B0 5 7840 1R 51, 100°C 4 )@ i 24
10 min, 12 000 r/min #.0> 5 min, B_F 35 2 wL
A PCR Jz b 4 v, ] s AT BH 4 %o R 4% — 487, A
4 [ 3 PCR AL HEAT 938 |, 454 7™ 4% 45 Ud ] 334
1o SR 5 E B PCRAGINAFR £ (CT: FE bl v
20163401027; UU : [ A 3 1 20153401995; NG : [
BRE1E 20163400962) K 47 H8 AT B T o il k27
IR R AR A FR A wl B
1.4 Gile#Jrik

K H SPSS 20.0 3 A #EATE 48 A0 B4 B, A
R EDH (%) TR, A RERH 2 K517
T, P<0.05 M2 S B Gt 2F 7 L,

2 R

2014 % 2016 4 3 T g [ 44 BH P4 58 43 A
M 2014 5] 2016 4, CT UU NG 3 B AR
K EOL LR 1o 3 FIp AR A — o A BHIEAG H 2%,
FIH UU PHHEAS R b5, CT IR Z, NG K H
o CTHEHZAE 2015 4F LT 7E 2016 - A B T
R UU K R i 2R 2218 TR 3G NG K
T, 2015 4 FRERI . (H 2016 454 L THEH

2.1

£1 2014 E 2016 £ CT.UU.NG il 45 R

Table 1 The detection results of CT, UU and NG from 2014 to 2016
‘ 2014 4 (n) 2015 4 (n) 2016 4F(n) 2014-2016 4F(n)
Rl 1% FEME (%) %L FEME (%) 11155 FEM: (%) 11155 FAME (%)
CT 9631  1095(11.37) 9511 1114(11.71) 9985 965(9.66) 20127 3174(10.90)
[28] 3438  2158(62.77) 2933  1792(61.10) 4072 2 472(60.71) 10443 6422(61.50)
NG 2283 86(3.77) 2761 84(3.04) 3 004 96(3.20) 8048 266(3.29)
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2.2 N[EIMER 3 A TR AR ) 4 SR
e VERY 3 B RS R E TR, 25 A

Gt m L (P<0.05), B ML kg iy Uu
1 CT BHPEARS R4, Wk 2,

&2 AREMER CT.UUNG HI# 4R
Table 2 The detection results of CT, UU and NG in different genders

J— () L (n) / ,
%L FHPE(%) ik FHME (%)
CT 1462 145(9.92) 27 665 3 375(12.20) 6.804 0.009
uU 1013 501(49.46) 9430 6 032(63.97) 82.211 0.000
NG 609 7(1.15) 7439 258(3.47) 9.505 0.002

2.3 IRl I A2 AG A I 50 B A A A3 T
FVER L R R 15~20 % 4ERA4H CT BHYE

PEPEAS R 5w . 53 3 NG BH MRy & 2 4
TR 21~40 B AR B, Lot B 51 % DL FAR S

K b R A m . BB AR A UU BHPEAS H R
ZRIG I3 L, LR E 15~20 & 44 UU

ZH NG BHPER R4 5, WK 3,

®3 AEMANZFHRE CT.UUNG & H 1B 5 F IR
Table 3 The detection results of CT, UU and NG in different ages and different genders

A CT uuU NG

(E;é; HYE(n) Lt (n) B () Lt (n) H(n) Lt (n)
Bk BHAMEC%)  BiE BHPE(%)  Big PHM:(%)  Bil%k BHYE(%) BB BHEE(%) B BHPE(%)

15~20 29 7(25.55) 996  298(29.82) 5  2(40.00) 487 335(68.82) 5 0(0) 490 28(5.71)

21~30 620  66(10.73) 14420 1970(13.73) 424 215(50.71) 4629 3 034(65.56) 279 301(1.08) 4 185 139(3.32)

31~40 658  56(849) 9895 884(8.93) 514 250(48.64) 3707 2272(61.29) 291 40(1.37) 2095 70(3.34)

41~50 143 18(12.50) 2057 188(9.14) 64 31(4843) 522 342(65.52) 28  0(0) 601 16(2.66)

=51 12 2(16.67) 297 26(8.75) 6 2(3333) 85 48(5647) 6 0(0) 68  5(7.35)

P 9.780 441.541 1.229 24.045 - 11.985

P 0.044 0.000 0.873 0.000 - 0.017

2.4 RTRYIG PRAER (1) Lo £ A Hh I B0 20 A

AN TR I PRE R 1 2 M S8 3 A H 1 0 UL 3% 4
W R A B R G R AE SN HRE 1Y Lo FRE CT
UU NG 3 Bl A i A HH 2R 2 85 T Lo M P 44
R Horp 3 o AR ARG L SR8 A2 A AR B R
BERAE W Lo VE B Bl o IRKS: B A 2oV A HE 3
g S ARG Y SR I T R 3 45 AR R
B 25 5 A et 2= L (P<0.05) .
2.5 N[E 2T YL A

CT . UU NG /N [R] 227 (1t BH 4G H 5 5% 0 3¢
5. MLPEZET R4 B WM M IX S A S A 3,45
ALy hE2,6.7.8 ARl MEZ,9.10.11 A

R Bk, 1212 ARy 4, RS E
i, CT B4 B 2 45 1 (P<0.05) , UU #1 NG A
[] 2575 1 BE P 3R 25 S R G i 3 L (P>0.05) .
3 iTig

STD J& = B3 i M AT 1% 16 19 1% e M0
F LN AR K A AR AR AR L, T CT . UU #1 NG K
STD 119 = BEH J B o 3K S g i Ay Jeke e ™ o i 3
AR AR, o 21~40 2 AT B AT H R BAL
PR fe NS . CT nl @ ad 40 pf g 2% , &1k 25k
FENG AN, v] 5] KRG, HLBR i S e E g,
T2 5 1 AL 7R . UU & N 2R A AR S U
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Table 4 The detection results in females patients with different clinical symptoms
‘ CT(n) UU(n) NG(n)
I RAE IR * — —
%k FHYE (%) 1% FH: (% ) %k FE: (% )
ok R 27 665 3 375(12.20) 9430 6 032(63.97) 7 439 258(3.47)
HETE R G RAE 10 262 1351(13.17) 3939 2 753(69.89) 2782 109(3.92)
ANHE 1639 210(12.81) 887 570(64.26) 696 27(3.88)
PR WA 14326 1659(11.58) 3773 2 273(60.24) 3351 113(3.37)
HiAh 1438 155(10.78) 831 446(53.67) 610 9(1.48)
P 17.344 379.797 9.361
P 0.001 0.000 0.025
x5 AEZETCT.UUNG BN R
Table 5 The detection results of CT, UU and NG indifferent seasons
— £ (n) HZ(n) k2= (n) %75 (n) ,
’ %k BH: (% ) 1%k FH: (% ) FH: (% ) 1%k FA: (% )
CT 9036 1005(11.12) 8605 996(11.57) 6365 692(10.87) 5121  481(9.39) 16481  0.001
UU 3002 1858(61.89) 3014 1892(62.77) 2541 1531(60.25) 1886 1141(60.50) 4.731  0.193
NG 2031 63(3.35) 2071 72(3.48) 2431 81(3.33) 1515  45(2.97) 0.739  0.864

YU UL A 2 B T A RE b S AR N R
17 B W e/ NEAZ A, R T AR R
AFHIE RGE GRS AR R GRS,
Ah,UU AT ZGRIF ARG T iz 3l , il - A ph 2 2
1% kA ) o fef7 55 1 R0 3 )RS 5 S o BEL A 5 B9
TS AT EORZE" . NG B2 H WL STD ik Ji
Rz —, FB T PR s L Ty AL, 5
PRA:FE R GEACR MR RGNS HLME— 1 R AR
5 3, AT b B PR PR 5 R AR R R ke
Y IS/

CT.UU.NG &5 52 2%, CT .UU NG FH
PERIEA R ML ICE R 225, AHCHFSEHGE ,
Jb 5T H X CT . UU . NG Jig J5 1A S J8 4L % 43 51
7.49% .42.92% .3.11%""; ] M CT .UU NG %5 Ji {4
(9 BHAE R 3 518 8.0% . 45.4% . 3.0% " A WF 5%
7 CT . UU NG 1 [P 2% Gt SRR 825 L 43 0
10.90% . 61.50% Fl 3.29% , BRI i 435 3 22 5 0] g
5 & Hb XA XUE SOl B R R YT AR RS
LM EM K., CT . UU NG GG d&Hl, 2 %,
Hi 2558, A G ARG . MM AL AE R , & 2=
W, 2RI R AR S 5 Wk R AR 4%, b CT.
UU NG W5 ¥ 530978 7 — & i MERE , B &t XF
H KRR 5T DL A B R YT o

CT.UU NG FHPH:A H 3R AEAS [R50 S A [] 4%
B BRI KER . FEARFFR DL CT.
UU NG 1 BH A % m T B, X 5 I 2 45
2 T 1) 55 P R A PR DA B P R R e T
BEMGERA—Z, B B RNFER RS
ARWAFFE I AR B A FEAR i H A 2 8 0k
A, WA AT RE S 4 PR B F2R G R e g2 B
R 22T AHC . BeAh , BT A B A 4 22 5 SO
N At 232 AT AR SRR R I L R A
()55 5T, BRI ITIE A9 PR A0 A P2 e s L
A B T SR o 4 M B B0 T i R E R
{CBR T 2o A B, Ao 23 ™ 8 52 — A9 i
R TR AR Y R B A 3 Ao IR AR
()1 R AR B AT BT 22 5, B Aotk ;R 3 Y R
15~20 % A% 20 CT FHPE 5w s oM B 3 15~20
AR UU BHPE SR, i 55 M R A AR B Bt
UU PHMER 22 S5 o g 2% 38 35 B 1 v NG P
YL B TTAE 21~40 2 RIS B, TR BRI BE L 51
B U B AR B ot NG B & &R B, LB
FEPEAS 82 R 24 P TR IRAR IR B B, 98 H R A
AT RE N KER o7 D AR B = A AR 2. LA b
AN TR FH DG SCHR G 19 55 140 20 2 DN ARERY
CT . NG . UU FH 4 = A X 13 H At 4 % By Bz 1 4
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T, Bl AT R S AR U 5T X QAR I AR R
F21~50 %, Wi 4340 F < 20 & Fi=51 & 4F i B e %
NEEDAG 5 A TRl — 2D MCE AR

CT.UU.NG B 5 R G R0E B A
LIRS VA 3 N 3 T e R K. RIS
RCEM WA @R AR T, 12
R B AR G R E BN ZORE B Lot E CT  UU
NG £ th R B 8 & FF ¥k 3, Lot A il
CT.UU NG /&Y 5 R 205 1 & HA AR % % V)
)& &, JHOR 4k & AN | I IR 1 mf UU
CT .NG K AE Ry AN 2 (1) % B 5 o e4h,
AW 5T AR RS A 2t AR CT \UU UNG £
HR AT TS89 3 AR 2 A A 2 80 e b
By, HE R TR S s L CT L UU R
1B TG E MR F ) 5 3k 60%~70% o AH e BFSE B
ToHE AR 2 v R K Y NG YL %, CT ) UU £ i
K3 4.81% F1 38.50% , 3X i e B S e o 25
Zy 5| ARG DR T PR A O ER ) £ X A
I NFEDEAT R S | 2 AR, AL AN DR
VAR , — Haf G B BRRR YT, A 2508 il
STD 4 JE e FNAL 4% , LAV N 205 K AA Bk 9 1Y)
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RS F W ERAGIHE X, EE MR
=, AT RE S K AN B 5 | R A M AR B TR R
JHH XK. CT.UU.NG fEY I 5120 %
Ty it — 25T
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S 30k
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it LAt A R A7 O T B MAE 7™ Rip 2 b ik i A
i

KA RFEHT wW xLb!

[# ZE] HE HWRILE ORI AETE N A=W b s HinE. A LA
2016 4£ 1 A 2 12 F 7] il R 27 B s 55— B2 B 47 JC 817 B A% I (non-invasive prenatal testing , NIPT)
[ 1 207 (1120 10 ARG 0 25 5 K 24 5 T I 2 e Bt 1 45 S, [ 3 A7 42 434 T NIPT (1448 fiF 4G 1 e A SR
NIPT 73 #rtkfE. SR P IR HE 55— B Be I R £ NIPT B8 1E 32 22 m i 4T Uik (62.55% ) , H
YRR 1L T 25 075 4 S (25.85% ) FIRS B2 772 51 (17.23% ) o 1 207 AR A< 28 3 PR A6t G )L s € 4l
AT SR KRS 20 41, I 21- = K258 G F (21 -trisomy syndrome, T21) &5 KUK 8 4] , 18- =K Z5 & ik
(18-trisomy syndrome , T18 ) = KUBS: 7 4] 5 28 Yo 6 1A 4% B 23 B A6 12 O T21 R T8 19 4911 5443 591 Sk 7 il Fn
5 i, NIPT ¥l T21 i F- 25 Z i M 6.710£2.122, 95% & {5 X [1] (95% confidence interval,, 95% CI) N
4.936~8.484 ; 6 I 7 AFE N 100% (7/7) HF 5 JE N 99.92% (1 199/1 200) w2 F N 0(0/7) AR F N
0.08% (1/1 200) .32 Wr i1 )% 2 99.92% (1 206/1 207) . B UMY Ty 87.5% (7/8) . 911 Tl & H 100%
(11991 199), #& T18 B F-34 Z l H 6.593+2.352,95% CI-H 4.418~8.768 ; K M R A3 9 100% (5/5)
55 R 99.83% (1 200/1 202) IRIZH A 0(0/5) RIZFE R 0.17% (2/1 202) 32 Wi 5 BE A 99.83%
(1.205/1 207)  BHEEFUNAE S 71.43% (5/7) BAEEBUNE S 100% (1 200/1 200) , 451 NIPT kil it LYY
RARE AR R i PO 22 4 R, 5 Y R B o BT R R A 35 1 — B0, 78 = ming W b B R4
I PR IS FH A 18 o

[EgiA] MR A ; LY R IE AR TR s T — 0T ; B5 LR DNA

Clinical value of non-invasive prenatal test in detecting chromosome aneuploi-
dy

ZHANG Like', YU Xuegao®™, HUANG Bin®, LIU Jihong'

(1. Clinical Laboratory , the First People’s Hospital of Huizhou, Huizhou, Guangdong, China, 516000 ;
2. Department of Laboratory Medicine, the First Affiliated Hospital of Sun Yat-sen University, Guangzhou,
Guangdong, China, 510080)

[ABSTRACT] Objective To explore the clinical value of non-invasive prenatal testing (NIPT) in de-
tecting chromosome aneuploidy. Method A total of 1 207 pregnant women enrolled in the First Affiliated
Hospital of Sun Yat-sen University who accepted NIPT for chromosomes 21, 18 and 13 from January to De-
cember 2016 were analyzed and followed up with around childbirth retrospectively. Invasive prenatal diagnosis
followed by fetal chromosome karyotype analysis was recommended in high-risk women following NIPT. The
clinical indications and analysis capability of NIPT were examined. Results The most common indication
for NIPT was advanced maternal age (62.55% ), followed by serological screening abnormality (25.85%) and
negative reproductive history (17.23%). 20 of 1 207 cases were detected with high-risk fetal abnormal chromo-
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some aneuploidy, including 8 cases with 21-trisomy syndrome (T21), 7 cases with 18-trisomy syndrome (T18).
20 cases received amniotic cavity puncture karyotype analysis, the result showed 7 cases with T21 and 5 cases
with T18. Comparing the results of NIPT and karyotype analysis, the average Z value for diagnosing T21 was
6.710£2.122, 95% confidence interval (95% CI) was 4.936~8.484, the sensitivity was 100% (7/7), the specific-
ity was 99.92% (1 199/1 200), the missed diagnosis rate was 0 (0/7), the misdiagnosis rate was 0.08%
(1/1 200), the accuracy rate was 99.92% (1 206/1 207), the positive predictive value was 87.5% (7/8) and

the negative predictive value was 100% (1 199/1 199). The average Z value for diagnosing T18 was 6.593+
2.352, 95% CI was 4.418~8.768, the sensitivity was 100% (5/5), the specificity was 99.83% (1 200/1 202),
the missed diagnosis rate was 0 (0/5) , the misdiagnosis rate was 0.17% (2/1 202), the accuracy rate was
99.83% (1 205/1 207), the positive predictive value was 71.43%(5/7) and the negative predictive value was
100% (1 200/1 200). Conclusions NIPT had the advantage of speed, safety and high accuracy. It was con-

sistent with karyotype analysis and has value in prenatal diagnosis.

[KEY WORDS] Non-invasive prenatal testing; Fetal abnormal chromosomal aneuploidy; Next-genera-

tion sequencing ; Cell-free fetal DNA
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%2 20 NIPT PR1E5% & #
Table 2 Details of the 20 NIPT positive cases

GRS L3 27 A ‘ NIPT )
P % I I ESY/ 73] 4 &y
(%) 21 18 zZ 14 I
1 41 14 PN A KSR  T21:8.883 T21 & fe  47,XN,+21 & -IERE
2 34 13 PN A RILSEH  T21:5.190 T21 & fE  47,XN,+21 & -IERE
3 36 15 FN A RILSEH  T21:9.858 T21 & fE  47,XN,+21 & I-EIRE
4 37 11 H A RAB & WS H T21:7.44 T21 &fe 47,XN,+21 L EiEiR
5 38 12 A A KILSFH  T21:4.963 T21 &fe 47,XN,+21 L IRGERE
6 37 14 A A A EUR e T21:5.281 T21 &fe 47,XN,+21 L IRGERE
7 44 16 1:5 1:307 KUWSH  T21:8.036 T21 & 47,XN,+21 &R
8 39 15 1:50 1:90 RIS H T18:8.763 T8 & fE  47,XN,+18  HKEH™
9 41 14 KA A KIWFH  T18:5.932 TI8 &fe  47,XN,+18 HAEH™
10 41 13 HA HAk KIWS¥  T18:7.257 TI8 W fE  47,XN,+18 L& IREIR
11 39 12 PN A KIWS¥  T18:7.737 TI8 @&fE  47,XN,+18  Z IR
12 23 17 1:560 >1:10 PN T18:9.368 TI8 & fa  47,XN,+18 &R
13 27 17 1:6700  1:8600  AKILFH T21:4.029 T21 &6 46, XN e saian
14 34 30 1:577  1:37037 ARWRW T18:3.437 T18 & /6 46 ,XN e s
15 35 15 PN A KIWLFH  T18:3.656 T18 15 46,XN YRS AT YR
16 39 15 F A A Al KIWLSFH  T21:-3478 21 fkEfe 46,XN Yk SR T I
17 37 16 1:5968 1:100000 AKUWLSFH  T21:-3.053 21H&EGE  46,XN kL T iR
18 37 16 KA A A KULSEH  T21.-3.017 21 HiAEfE 46,XN Yk S LT
19 32 15 HKAY A A KILSEH  T18:-3.294 18HAEfE  46,XN Yk SR LT
20 37 19 Fttg A A KIS T13:-3.330 13 HfkgEfe 46,XN Uk ST IR
(1 206/1 207) | FHPEFUAE >y 87.5% (7/8) | B4 Fii NIPT £ I T18 1Y R 8%}y 100% (5/5) R 5
E A 100% (1 199/1 199) & 4 99.83% (1 200/1 202) \JWi2 K K 0(0/5) i%
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Table 3 Comparison results of NIPT for T21 and Table 4 Comparison results of NIPT for T18 and
karyotype analysis karyotype analysis
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Table 5 Review results of 30 critical positive specimens

. L7 2 (XU R ) NIPT %554
e AR 2R Bt -
T21 T18 FIES g4

1 34 16 1:8 100 1:100 000 B LA WL T21:4.407 T2:0.195
2 29 23 R AU R B LA WL T18:3.017 T18:0.711
3 31 26 EH EH J LA WA H T18:3.026 T18:1.073
4 31 28 R IR JRUBS: G5 LR LS5 T18:3.434 T18:2.84
5 29 22 1:670 IR ARG B LA WL T18:3.244, T18:1.706
6 26 17 1 ARG RS Be LA WS H T18:4.282 T18:1.9

7 38 15 5 XU AR A LA L% T18:3.635 T18:0.79
8 37 13 1:3 400 1:10 000 J LA WA H T18:3.38 T18:1.208
9 36 15 1:1 100 1:14 000 B LA LS5 T13:3.845 T13:0.144
10 36 16 1:5 900 1:36 000 LA UL S T13:3.298 T13:0.82
11 37 20 Fe At F A Be LA WS H T13:3.023 T13:-1.019
12 37 12 7c g it LA WL 5 T21:-3.014 T21:-1.423
13 34 12 I oG T LA WA H T21:-3.776 T21:-1.959
14 37 13 1:460 1:100 000 e LA W w T21:-3.637 T21:-1.37
15 38 12 FER AR LA UL S T21:-3.043 T21:0.069
16 36 16 7c o Bt LA WL T21:-3.053 T21:-1.305
17 36 18 R XU AR XU G Lo UL S T21:-3.015 T21:-1.08
18 21 23 PR A G LR UL T21:-3.25 T21:-2.31
19 38 13 ENe ENe B LA W5 T21:-3.187 T21:-2.87
20 37 20 Kl AR LA UL S T21:-3.696 T21:-2.568
21 36 16 1:2 900 1:100 000 B LA WL T21:-3.661 T21:-0.92
22 28 17 1:168 1:18 521 i LA WL i T21:-3.125 T21:-1.625
23 41 15 A A A LA WL H T21:-3.23 T21:-2.997
24, 35 19 1:7 300 1:100 000 Je LA WA H T13:-3.558 T13:-1.94
25 40 10 TG G G LA UL S T13:-3.596 T13:-1.572
26 37 13 Ic c B LA WL T13:-3.074 T13:-1.716
27 36 14 g i it LA WL T13:-3.052 T13:0.332
28 40 16 7 o Jit LA WL 8 T13:-3.097 T13:0.94
29 26 23 1:410 1:50 756 T LA WA H T13:-3.055 T13:-0.808
30 35 11 PR A G LA UL S5 T13:-3.083 T13:-1.912
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ARG 24 g T8 93 BEARZ O DL I BH P 38 e
Hog s SO ISR

ELR ORMER XER FET FEag

(7 E] B& X AH R I8 2 B 295 B A% OB IA (ant-HBc ) 19 FH M S 3F 45800 0T
FEEARAE L, 7 if I PR AL MSC S fEE B A A 35 O A A 400 151, {68 FH b 2 T 5'6 125 AR G 328 T -0
SE 0 anti-HBc 3577 & AT R0, %5 L6230 B A I anti-HBc (9 B EERR . 5340, %5 o7 Bililfs RIS M £ s 75
PE T %% (chronic hepatitis B, CHB ) f5 & BREZ B 17 , AR L 25 W96 97 5 (1) 1035 Fr 48 IF K2 anti-HBe Ve,
MGG YT 1T anti-HBc A4 % BE 7K 12 1 e AR e BE WAL, 43 W7 SRAN UG 2236 97 J5 AN R ¥R BE anti-HBc 43 4117]
HH CBIAT 9 5 2% e BUE (hepatitis B virus e antigen, HBeAg) AU B84k, SR (k¥ LG M Fh
anti-HBc J257) &0 I {52 25 7 4 1) anti-HBc 14 B 2R 35 54 42.0% ; I 593 W B0+ % anti-HBc 63X
) A I e B AT A K AR AR 12 30 # B S anti-HBc 19 BH P R R 15.0% , B4 K I anti-HBc (1) BH % 4
79.0% o 1= A1 (=9 000 TU/mL) /97 J5 HBeAg % [ 3%k 20.83% ; anti-HBc {1 ¢ & 4 (<9 000 TU/mL)
1R YT IS HBeAg #1300 2.04% . 48K J7 K 5 , anti-HBc & ik i 241 HBeAg 5% B 3 [L anti-HBc I ¥ B2 20
HBeAg #5FHR I It , 2R HA G #E L (P<0.05), it 1b2F%& 6 & anti-HBe (IVERENL
T BRI 9% MR BN 2 3, T A AL I % MR BN 22 3200 2 AN R A I ) A P 25 R 4 R o A
R, A2 anti HBe AV LK, FT TN M2 1 £ SR 3 AT 25 03a T7 IR

[kEiA] ORI RWEZOPUR; &R ; HBeAg G454k ; URTEAYIRYT

Analysis of the positive rate of different methodologies hepatitis B virus core

antibody and study on its quantitative detection significance

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

(1. Guangzhou Darui biotechnology Co. LTD, Guangzhou, Guangdong, China, 510665; 2. School of Laborato-
ry Medicine and Biotechnology, Southern Medical University, Guangzhou, Guangdong, China, 510515)

[ABSTRACT] Objective To analyze the positive rate of anti-HBc detected by using different methodol-
ogies and to study on its quantitative detection significance. Methods 400 normal samples and 194 pre- and
post-treatment serum specimens from 97 patients with chronic hepatitis B infection (CHB) were collected ran-
domly, measured by chemiluminescence immunoassay (CLIA) and enzyme-linked immunosorbent assay (ELI-
SA) anti-HBc detection kits, and the anti- HBc positive rate was analyzed statistically. Then, according to the
baseline of anti-HBc titers, CHB patients were divided into high and low concentration groups, and the HbeAg
seroconversion was examined in post-treatment patients receiving antiviral drug treatment. ~ Results The anti-
HBc positive rate of healthy individuals was 42.0% measured by chemiluminescence immunoassay from two
anti-HBc kits, and it was 15.0% and 79.0% measured by ELISA kit from following 1:30 dilution and without
dilution respectively. The HBeAg seroconversion rates were 20.83% and 2.04% in the patients with high base-

A AR A M ARG R R B (201504291007307)
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line anti-HBc titers (=9 000 IU/mL) and low baseline anti-HBc titers (<9 000 IU/mL) respectively. According

to Chi-square test, the HBeAg seroconversion rates were significantly different between the 2 groups (P<0.05).

Conclusion The anti-HBc positive rate of healthy individuals measured by chemiluminescence immunoassay

anti-HBc kits, was lower than that of undiluted samples by ELISA, and the diluted specimens had great influence
on the measure of anti-HBc positive rate by ELISA. The CHB patients with high baseline anti-HBc titers (=9 000
IU/mL) had a greater HBeAg seroconversion rate than those with low baseline anti-HBc titers (<9 000 IU/mL).

[KEY WORDS]

N ARG 2 B 58 9 3 (hepatitis B virus,
HBV) J5 & 5677 AE TR A OB R #5103t
& (hepatitis B virus core antibody, anti- HBc) , 7E
HBV JZ& 4% F 11 B A] 7 103 AR i 2, & K27 78
25, HHT, anti-HBe & FH A4S I 75 75 A7 i G A
£ W Bk %2 ¥ (enzyme -linked immunosorbent as-
say , ELISA) | I [0] 73 B G i 43 A i A RO g
41 M1 ¥ (chemiluminescence immunoassay, CLIA)
45, Horp fESE I ELISA J7 3k, 38 % 20 A B Rt
AR 1) ARG 485 SRAE SR A AT o A A TR AR AR R
Aor 0 F 45 SR Tl RAZ W, {H 4 ok 38 22 A5 A o
7R, ELISA Fii B A5 AR € 2 anti-HBc I, 5 12
BB o 8 SRR B AR 38 P AN (] s DX 1E N
W, anti-HBe 19 BH M A —FF , HL5 3 2 80 FH P
RE R AL, AU E 7 AN anti-HBc Jf A
REAR & 1 i B & I R 38 S o AR5 o, L 40
(30 % Z Wil ) &4 HBeAg IliL i ¥4t H HBV DNA #Ff
SEA IS 2 ()02 1 2 B I ARRE IR 75 B 2
O AT YAk i] DL i

A5 3 FH e R Gz I 14 BB 45 4 1Y CLIA 155
BAE XS AR, 5 BLISA 357 & I B E AT
T ) 25 I 2 B A 1Y) anti-HBc ¥ B, 43 BT AS [6) 7
227 %E anti-HBc A FHE %, LIRS anti-HBc Faill]
TR B PERE o [A] s DA st £ B2 40T AN [] ok B2 K
S I PR S, 38 i X HBeAg FH 18 M 2 KL% 7
14 (chronic hepatitis B, CHB ) B & 11 anti-HBc .
HBeAg ¥ [ /K PR 17 BRER B 55, LR anti-HBc
JE I A I R S, IR X R R IR TT
HUEWERA —E NS % E L,

1 MN&E5FE

1.1 X4

it AL B A 5 A K 3 114 95 1) 400 1], 4F- i 7E
20~60 (32+11.54) % Z [0, 55 4 272 i , % P 128
], R AL MG ARAS , L 400 AR A 55 ZM 3 EL 97 4]

Anti-HBc; Quantitative detection; HbeAg seroconversion; Antiviral drug treatment

CHB # # (anti-HBc . HBeAg . HBsAg Ilfii & 46 1] )
B RY B B = BHAR ) , AR TE 15~73(39+
13.62) % Z 8], B 14 69 ], 21 28 f4i], REHST L
0 B VR YT 105 A9 LT bR AS , 38 194 6145 850hR A
JIT A A AR X5 20 U A A M A% i = B o
1.2 AR5

x5 5 (1) A BRA R (LAT R FR“HERE 2
F7) B4 H 3l 3% 43 A1 ARCHITECT i2000sr
Bl & 11 anti-HBe I 2 30500 & L 1 & 2 P o
o JEITPLIE R 22U A BRA R I 4 A k2
B HATES TN Caris200, BL2E ) M AT A5 A W4
AR A B2\l (LR Rk 5 2 77 ) 19 anti-
HBc il 5 18577 & F1 HBeAg il 52 187 & be & FH B
T R RMEA Y TR A A PR 2 7 (LA
FReBHEAE”) 19 anti-HBc K 385 £ K i i
fit £ BIO-RAD A A (Wi PR 4100,
1.3 FHik
1.3.1 R EdR

R 4 A 855 28 W) A A B 23 7] 1Y anti-HBc I % it
NG EEK 2 b i AT B AR, AR B AR S
FEHEAT R — 25 MR AE o B R R AT I3 S
FE AR R, DR UEE AR TR AT Sk . BHEA
] anti-HBc A5 I 7 6, AR 4 Ui B 3 i 2K,
YRS I 7 G RS 2R A7 A, I o i, AR
TE S50 1y A
1.3.2 FRACRSE

X BEMLAMELR) 400 Gl EEA R, 2 HAN
Iv) 8 A AR G 0 71 8 kA A R 5% 5, R
ARG I R A% B 003 AR AR 2 mL, T 2~8C M R
fE, 20 CK Wl A7 o AR e T HUm BRI 1Y
CHB & MAWST , 73R A R B, R
£E 25097 ARG I 3 A 1 LT AR AR 2 mL, 48 3
FIRIT I, PR AL A6 I 80 4% 1) I FR AR 2 mL,
HHERRBR T P00 25 iR T I R AT AR YT Y iR
HOPRACR MR RN 3 A A R RS
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AiEFEE MBS, A 97 il CHB 4 , 4k 194
WFRA, T 2~8CRIIRAE , 20 CR N fiE £7
1.3.3  ARAKE

a3 R FHAERG A 7] iR S 7 ATEHE A F Y
anti-HBc iR 71l &% 400 1 filt A 1A s A 4 7 [R]
WA, G2 vt 43 B 45 38 70 &K DU anti - HBc 19 FH
P&,

o FHAE RG> 7] L3R 5 28wl FIBHE S w1 anti-
HBc iR 71 & ik 3 2 7] () HBeAg M 2 377 & , XF
97 il llfi R CHB 8 & 25 W13 97 1l Je WO 4 i 4L 194
Py MG AR A FEATRZ I, IF 53 Hr A 25 3097 /T s
anti-HBc Fll HBeAg )3k & A5 1k,

JIr AT SRR R E S R A e RS R
A 53R 1 T o

1.4 GEiloemr

SR H SPSS 18.0 ¢ b4 13047 H090 b 3 15 4
AT THECROR L A 23 283878 s CHB (R E TR 25 )
YAYT i anti-HBe W 25k 1Y FLAL, R TR 1 46
W 5143 W7 5 FEM A7) anti-HBe #e J& /K -3 57 T
it HBeAg Y L5 2 Fe #e s , R ROy K 96 43
Bro P<0.05 NZEFA G X,

2 R

ANET AR anti-HBc FY PR 3 A
X} T CHB S8 7E 07 15 oA A 3t 19443 1
THARAS , i85 2 75 HA P 428 7] 1Y) anti-HBc i
AW g5 SR8 O PR B B A RN
100.0% , e it 45 RIFE L 1,

2.1

%1 CHBEEEFEIE anti-HBc HIFBPAMELE R 451t ER (n)

Table 1 The results of anti-HBc before and after treatment of CHB patients (1)

o R4 Wyt RpAE A Wyt
L j&ﬁﬁ/ﬂ% — . ¢ 1 Y J N
55 (FRAS 1:30 kg ) A ) e nan
BH Rk [{EFds B FH Rk
—— [H: 194 0 194 0 194 0 194
. EEeS 0 0 0 0 0 0 0
At 194 0 194 0 194 0 194

FHAE A1) anti-HBe FR I IGR) & BT A3  , ARAR L 12 30 Al AR AR, IR 26 anti-HBce PRI R S, B AR JUAR RGN by YA 9 = i A

Xof i #1116 L 400 1 {8k J3E A 14 5 AR A HE AT anti-
HBc £, 15 K 2 w5 HE 55 25 7] 59 B BH 45 A 2%
9 100.0% ; FHAE A ) (bR 1230 7 BE ) S5 HERE 24 ]
(9 BH PR AF B R N 35.71% , AT 4 2R 100.0% ,

SIAAN

SPFE R 73.0% ; FHEAE Y (AR ) 55 HERR A
R YE R A R 100.0% , BITES S RN
63.21% , AT A HN 63.0% , Fiai R FE 2, ~
[ R Z IR A& R4 RE L 3,

K2 BETEER anti-HBc AL RZITR (n)
Table 2 The statistics of anti-HBc results of healthy testing groups (n)

o BHEA F 45 R PHE R 25 R
R I A TSR (hRA1:30 T B ) (A5 A &t
PHPE BH PR FF PHPE B
HEE A ] PR 168 0 60 108 168 0 168
B 0 232 0 232 148 84 232
it 168 232 60 340 316 84 400

2.2 HUWEIRYT Y anti-HBe 7K S H ) 2 X
2.2.1 CHB &R AT G 1Y anti-HBc ¥ A8 b

K H 35 Fii anti-HBc I 5 38 57 &5 X%t 97 #1] CHB
BB PUR TR YT AT S AR A VAT 22 , JF X CHB

HBF BT TS 1Y anti-HBc ¥R B 7K 9547 BE % ¢ 46
B, I g WL 4, 250 WOoRTEDUIR B I6 9T Bl
J&i ,CHB &1 anti-HBc W L EEE R (P>
0.05),
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F3 BEEEEWNani-HBc RUHFEELEITER

Table 3 The coincidence rate of anti-HBc results of healthy testing groups

, HERE A
Eianviil e Ml Sy
BAIPERF &% (%) FHPERF SR (%) BIFER(%)
iR A 100.00 100.00 100.00
T 1:30 7 R 100.00 35.71 73.00
B BE1:0RR
FRARASHR RS 63.21 100.00 63.00

F4 CHB EEIRYT IS anti-HBe W i A8 fL O XT £ K656
Table 4 The result of t-test pairs of anti-HBc before and after treatment of CHB patients

P X} 25 5
SR 95% H) i {5 X []
YIH b2 i?@m FET  HME OO R EE
hrifE2E TR TBR
ik Fii anti-HBc
—70.728 45 9219.53788 936.102 24 -1 928.88 1 787.420 —-0.076 96 0.940

BT

2.2.2 CHB #BHIRITHIG I HBeAg FHE A1k

K FH i % HBeAg M 2 3577 £ %5 97 4] CHB
HEYUREEIRIT S AR AR T E , STt oA
gER LR 5, 45 IR, 97 ) HBeAg FH % 1) CHB
BELIIRIT G A 11 F1 8% &4 T HBeAg Il
“EE A, B HBeAg A8 Ry PV | I35+ e 40 R o0
11.34%,
2.2.3 A[A] anti-HBc ¥ K- 14 BB A2 1R TT RS
HBeAg FH: 122 4k

HR 4 15 5 anti-HBc 2 127 &l % CHB M
IRYT HTAR AR 1Y anti-HBc ¥R 7K, K 97 5] CHB f&
FFRA T B anti-HBc 15 ¢ B (=9 000 TU/mL ) 1 an-
ti-HBc {R k)& (<9 000 TU/mL) Bi2H , %F Hb 9 40 58 %
1 HBeAg Ifll jf 24 75 2K | 25 5L il /R anti-HBc /5 ¢
FE41 (=9 000 TU/m) 1 B35 2233697 )5 , H HBeAg

&5 CHBEERITHIE HBeAg BRI T ER
Table 5 The results of HBeAg before and after treatment
of CHB patients

B FF 1 A1t
TRYTHI 0 97 97
B E 11 86 97
Eit 11 183 194

I 35 2 7 45 Rl 20.83% ; anti-HBc % ¥ & 40 (<
9 000 IU/mL) [ 35 430 1R Y7 J5 , H HBeAg ML
SEEEHR N 2.04% . 2R ITRIS , anti-HBc /5 ¥
2l HBeAg IfiLi% 27 5% ¥ % HE anti-HBc IR ¢ B 41 (1 HH
IR, BASIEE L (P<0.05), 58 1E0E
6.2 THIR.

F 6 anti-HBc S IRVE BEALRIVAY T TG HBeAg A& AE LG <G &1 T

Table 6 The results of HBeAg seroconversion between high and low anti-HBc concentration groups

~ ; - 1GITHI HBeAg 1RYT )5 HBeAg [fIE  TRYT RIS HBeAg
anti-HBc ¥ & (IU/mL ) SR 17Ee 1 15 o . Pl
725 7 FE 41 (=9 000 TU/mL) 48 0 10 20.83
fIGH& B 4H (<9 000 TU/mL) 49 0 1 2.04 0.004
BT o 0 11 11.34

3 it

HBcAg F EAFAE T 40 ML P4 Fi 1L Dana Uk
5 anti-HBc HAATRIRIYZEA T, BRI A B2 K

G RE R AW, BOME LLFE I35 H I A5 5 79 HBcAg,
It LA R | DAAS I anti-HBc 3k ] 422 2 Bt HBcAg
7K', BT HBcAg # HBV R HL 5 A H
(1) %0 9% JEPE |, # anti-HBc %% Ho At HBV it {& 7 F
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7 anti-HBc BKIKEHEIAITRIE HBeAg I B F M FH KIS

Table 7 The chi-square test of HBeAg seroconversion between high and low anti-HBc concentration groups

P HHE O Rtk 2 M OB it R e e X))
Pearson )5 8.517" 1 0.004
HELERCIE ! 6.750 1 0.009
ISR L 9.702 1 0.002
Fisher 8 fff iz 26 0.004 0.003
LML A S 8.429 1 0.004
FRLEWI TR N 97

a. O 2x2 FIHE b. 0 FLITAR (0%) BIBIEETHEUD T 5. S/ MITERTHECH 5.00.

FEAE L I HOA T L K F, LR K A
FEAER ], JC I8 9 A 75 A7 76 5O 3 R TH BR
anti-HBc W] ¢ 22 f7 7E 80+ 4F , I L anti-HBc 0
TR 2 W HBV 5 347 95 27 I8 2 S5 A7 A0 18 179 i
WhREWZ—" fEREATRF R E & Z
—  AN[E B XA (] 4 i B ) TR, HE anti-HBc K
B4 PR 2R 3545 r 22 S, L AN %) T s 2 AR
T, 55 i HAS T P P R R

FEAR UM FE T, (5 Pl CLIA AOAS AT £ |
— i ELISA [AG IHaCFH1 6 , %5F 400 15i] i B A 43 11
FRAHEFT T anti-HBc Kl , Ho ik B A 7] S5 HERE A
F) 0 B R 35 R 42.0% , B BHPEFRF G584 100.0%
Vi B P 5 4 ) anti-HBc 32771 £ ARG I 45 5454 %
L, HA RS —8E . 50, ARG I S0 G
B~ , BHEL F) A9 ELISA ¢ anti-HBc K17 &,
N 5 AN R 1A At A AR 2 B A ), anti-HBc 11 BH
PEFR 79.0% , Eb CLIA {55 & i B g, Tl o 280
i T8 1 e B A R B A AR, L PH MR 15.0% , L
CLIA B & G, 4 R S It 1 TR mop S 45
OB FT 25 S — 80 LAESS 2N w0 B G 0 235 SR A Sl
7€ anti-HBc [ 4 brifE , WA K2 5] AR 45 5L 5
K58l — 3%, ELISA 3057 &0 1 AN F B I AR AR
15 BH 1 A v, W s R AR AR B, H B U G R A
o XTI, 254 B AR B — R L A
A anti-HBc BB B , AT REJE f IL3E (%) sRA7 e Ag
SR NP BT PR o T SO0, AT RE B bk L 4
LA AR R S0 , S EORIER YL HBV (1) IgA 5 IgM Al
Ko TR = W RE S P B anti-HBc (B BHYE . 7E1X
P 0T, A FH AR B, G — B 5B EE | Y AR A
T2 J Il 2 5 T Ak BRI 975 s A B (8 405 anti-HBe
R i e Sk o G R R N D L 3R B A B Y anti-
HBc Ml 1 &, 3 75 BEXTAR A HEA T Ak B, AHF

3 F A I e it B A A 1 B P 32 28 Oy 42.0%
A S A F JC Ak B 1Y ELISA anti-HBc a5 &1 2
AN BERR AR Y 79.0% , i T 0 E B R RR AR 1
15.0%. 1 THERE /> m] AR I 25 S 08 22 E N 4T
FTATT , il PR b eI B 5 e 2wl E A5 2
A i [E 77 CLIA anti-HBc i) & , LI ELISA
anti-HB ¢ 1251 & U AT B A i BH 4 28 R
TR BERRA IR
MR (1814 2 B4R B 36 48 1 ) (2015 45 i)
[F5 32 0L, HBeAg FHYE S, 2501697 T &
FURPF 2 5 RIS BL e R N 28, AR N A
W, I HBeAg LT 225 3, U W58 %) 97 14
CHB 44 1Y anti-HBc 7KF-F1 HBeAg /K17 T iR
ERRIN , 25 3R R TE PR REIR YT RIS , CHB R # 1Y
anti - HBe ¥ £ JC W 2 1 22 % (P>0.05) 5 97 #4i
HBeAg FHYER) CHB & 4047697 5 , HBeAg Il i
2B g 11.34% , anti-HBe 2 H€ BE (=9 000 TU/
mL) 41 () HBeAg IfiL i 27 5% 40 % 4 20.83% , B i &
T anti-HBc flk#¢ J& (<9 000 TU/mL) 4H #Y 2.04% , 1%
S HA G R X (P<0.05) o i i il E
HBeAg [H4: CHB & # ) anti HBc 7KF-, AJ i il £
F YU B 25 IR TT ISR | anti- HBc ¥ B 5 (=9
000 TU/mL) 4 . , 1 HBeAg IfLI% 2755 135, 4t
999 5 25 ) B IR T ORI TG TGV BE anti-HBce (<9
000 TU/mL ) i fi & , HBeAg ILE “~ AL AL, ¥HA
S ARG . W AL Fan 250 R HRGE , 7EE 2
ADV Fl PegIEN 447 () HBeAg FH ¥ A, K2k
anti-HBc /K -G8 AL MNE Y7 J5 HBeAg Il 2~ %%
e 0 A I, B2k anti-HBc 7K F 2 096 A (ADV 34
I A=29 000 TU/mL ; PegIFN 5775 A=9 000 TU/
mL) #FHEEL anti-HBc K VIR 1R YT e (BT 26 05)
HBeAg I FE B R 5 . A (T#% 114 )
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A2 (fluorescence in situ hybridization , FISH) J7 ¥ #6 HER-2 Ji K JE 47 25 [B) o 4%, 418 1 fft HER-2 K& R A6
0 7% B 9fE 35 /E 72 7 (standard operating procedure , SOP ) ) J& 8 15 5., DU B 4 48 5 2L IR 0 M 38 97 o
FiE PR HER-2 AR BHPERE R A 500V Sy Bds b, i) — Rk B0 R BUE 2600 i, B R 2 1k 4%
A0 FISH A LA AR BT 45 Bt i) —BchE . 4 SN SE 90 3 R FI4 A OGR4 38 15, AR5 52 PRAF L 1E
PRAE DL I HRET R AL SS . T 25 Rl T/ N I TR BOWH TR T4 R A, R NRES
5 HER-2 FEPRUR I B a5 (1) 26 Z8 52 50 Z 1M 45 R, 4% 52 50 25 i 1 0 aa3R0 1808 1 5 £ ol 205 o M B
PR SR LA R, 3 PR R A A B0 T AR 6 2R s e TG B d 22 S 5 A T SR I S AT AR AE — SR A T AR
RS )8, o bR AR Q45 RV G % 96.15% , — K IR AU FORY 3 AR Q45 R A % 84.62% ,
PRARGEE M)A Z100% ; THAL IR AE T B 8 WA 3R K 2 P 0 0 LR To ke B B 22 5, 0
5 5 AT SR R 2 KA 47, 6- Z IR FE-2- 7% H 05|10 (47, 6-diamidino-2-phenylindole , DAPI) i i&
TRECSARANE  RAEEA R R, Fi8 S E N AR R SR SRR, PRIE
o3 A A I R % e TR R VTR M B R pHL A IR OB SR S BT . AT I AN W 4 = () S
¥R G, BHF T SER 5 I R S 50 TR 20 R AN DT br v, B0 SR04 T 512 56 P 25 (%) ARG A A, o B 20 A 7
Wi 15 80, A BEH AR 42 = 3R A HER-2 A5 DN B VA PE An—B0hE .
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[ABSTRACT] Objective Relying on the molecular pathology group of Guangdong province clinical
quality control center to carry out the external quality control for HER-2 gene detection by fluorescence in situ
hybridization (FISH) methods in Guangdong province hospitals, in order to understand the standard operating
procedure (SOP) key node of HER-2 gene detection entirely and better guide the targeted therapy of breast can-
cer. Methods The paraffin sections with different positive patterns of HER-2 were selected as the quality
control tablets, and the cases of the same expression pattern were performed consecutively, and the first and last
2 pieces were tested to ensure the consistency of quality control tablets. Each participating laboratories adopted
the FISH methods of their own work and selected the corresponding probes and digestive enzymes according to
the actual situation. The quality control results were interpreted by quality control team members in a double-
blind manner. Results From the results of 26 laboratories participating in the quality control of HER-2 gene
detection, all reagents used in the laboratories were approved by China Food and Drug Administration, and had
no significant effect of these 3 probes on the quality control results. There were still some details of operation
and interpretation in some individual laboratories. As a unit mistaken for cluster amplification, the self-agree-
ment results of specimen (D was 96.15%, specimen (2) was 84.62%, and the consistency of specimen (3) was up
to 100%. The specimens were digested with Pepsin and proteinase K, and there were no obvious difference be-
tween the 2 kinds of enzyme digestion. Meanwhile, microscopic examinations showed that DAPI staining were
unclear in 2 units, it suggested the existence of excessive digestion. Conclusion Each laboratory should
strictly follow the operating procedures of each laboratory to ensure that the temperature, buffer and cleaning
liquid concentration and pH value, and probe configuration are accurate in the dyeing process. Only by constant-
ly improving the external quality control system, the scientific design basis and clinical experiment process
steps and evaluation standards, cooperating with the inspection team who knows the content, and regularly mon-
itoring activities, the accuracy and consistency of HER-2 detection can be ensured in our province.

[KEY WORDS] External quality control; HER-2; Fluorescence in situ hybridization; Breast cancer
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Figure 4 FISH test of background and signal intensity results
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IV ESGR KRB 4 BA3 IHR

[ ZE] Bey BB y-T P B 525 (interferon-gamma release assays , IGRA ) 7& 25 % %
LW R M. ik R4 IGRA (Tuberculosis-IGRA , TB-IGRA ) i 43 BRI 111 1 45 4% 955 £
(45 o7 (il 285 42 F0 14 B il 025 4% ) 1 08 Bl 45 4% 0 R & B9 y-T L BB R, IF LA IR 2 Wi A A
e, DA TB-IGRA 12 Wi 25 8% 955 (fa 85 ik B3 Il 245 A T S0 25 %) B SORREE 4% 5 B PP S DAL R
DA 12 W7 5 B2 [5) B %) TB-DNA \ TB-IgG . £5 #% #F I8 35 35 L g ) i) — B e A7 3P . &R
TB-IGRA 2 Wi 25 1 9% B9 SRRl 89.2% , {2 35 1 T TB-1gG (35.6% ) 25 1% AT 1 5 3% (40.6% ) I 4586 0% A
SEES (18.3% ) (P $4<0.05) ; 1] TB-IGRA 12 Wi 25 7% 5%5 19 58 53 BE (76.5% ) X T TB-1gG (96% ) . 45 7% ¥T B 15
32 (95% ) Ko 45 W04 B S 86 (100% ) (P 34 <0.05) ; TB-IGRA 12 Wt 4 B il 445 4% (14 SRR BiE (89.6% ) i3 T
TB-1gG (32.9% ) M Z5 AT W R 97 12 (33.3% ) , 5 5 (76.4% )% T TB-IgG (97.9% ) M 45 A% AT TR 55 52 1k
(97.2%) (P ¥] <0.05) ; H. TB-IGRA 5 TB-IgG . 45 % T 1/ 55 T2 L 40 2 Wi 45 R G 22 57, B 22 R A Jiit7#
H (P )<0.05) ; TB-IGRA 5 TB-DNA 2 Wi Z5 i 22 5 LA #E L (P>0.05). #5188 TB-IGRA B
AR O B T S 1R T TB-1gG 45 A% TR 35 5% M A5 A% TR B S50, A 45 A% 132 W T
FLATAR v 4 P T A1 1

[EIA]  v- T EBBORI; 2580 ; W BIMigh i

Application value of interferon-gamma release assays in the diagnosis of tuber-

culosis

WANG lJiajia*, TANG Yibin, ZHANG Lingying, HONG Hua, TAN Taichang, WANG Zhibin

(Clinical Laboratory, Sichuan Academy of Medical Sciences&Sichuan Provincial People’s Hospital , Cheng-
du, Sichuan, China, 610072)

[ABSTRACT] Objective To retrospectively analyze the application value of interferon-gamma release
assays (IGRA) in the diagnosis of tuberculosis. Methods The interferon-y release levels of 111 cases of
tuberculosis patients (including 97 cases of pulmonary tuberculosis and 14 cases of extrapulmonary tuberculo-
sis) and 98 non-tuberculosis patients were detected by TB-IGRA assay. The clinical diagnosis was used as the
standard, to evaluate the sensitivity, specificity, negative predictive value, positive predictive value and accura-
cy of TB-IGRA in the diagnosis of tuberculosis (including smear negative pulmonary tuberculosis and extrapul-
monary tuberculosis). Furthermore, TB -DNA, TB-IgG, mycobacterium tuberculosis culture experiment were
carried on a portion of the patients to evaluate the consistency among the above experiments. Results The
sensitivity of TB-IGRA in the diagnosis of tuberculosis was 89.2%, significantly higher than that of TB-IgG
(35.6%, P<0.05), mycobacterium tuberculosis culture (40.6%, P<0.05) and tuberculosis smear (18.3%, P<0.05).
The specificity of TB-IGRA (76.5%) in the diagnosis of tuberculosis was less than that of TB-IgG (96%), myco-
bacterium tuberculosis culture (95%), and tuberculosis smear (100%) (all P<0.05). The sensitivity of TB-IGRA
in the diagnosis of smear-negative tuberculosis was 89.6%, significantly higher than that of TB-IgG (32.9%),
mycobacterium tuberculosis culture (33.3%), and the specificity of TB-IGRA (76.4%) was less than that of

Ve . v B E AR w ) AR E RERA, @), R4 610072
*iBAAE 4. 29 ¥, BE-mail : xywjj08@163.com
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TB-1gG (97.9%), mycobacterium tuberculosis culture(97.2%) (all P<0.05). TB-IGRA can increase the sensitivi-

ty of diagnosis for extrapulmonary tuberculosis. The difference in the diagnosis of tuberculosis between TB-1G-

RA and TB-IgG, mycobacterium tuberculosis culture were statiscally significant (P<0.05); but the comparison

between TB-IGRA and TB-DNA revealed no statistical significance (P>0.05).

Conclusion TB-IGRA has

high sensitivity, and higher negative predictive significance than TB-IgG, tuberculosis culture and smear, thus

TB-IGRA has a high negative predictive value in the diagnosis of tuberculosis.

[KEY WORDS] Interferon-vy release assays; Tuberculosis; Smear negative pulmonary tuberculosis

SEA% I S ™ H R N S R ) R AR L
—, Ml 35 25T TR 2 i 2GR 3G 2 S A T
HIV JBe4s DL K N F L sl 38 R 4% ) Ry o B, {45
SR B 8 SR AR SR R T R TXT A
M e AT PO A ROZ Wi AR AR,
DL 20 B e 252 o Al A R A y- T30 R B0 5
(interferon-gamma release assays, IGRA ) #f Il 5% 7£
S5 1% 0 ASORT TR J  A 0 r A  d ) ERE RRE
S B H Al 2845 4% IGRA ( Tuberculosis-IGRA
TB-IGRA ) JF Ji& 1) F 5 2 4 vh 72 25 AR AT X Y
RN E Rt AT, mE b EAE R kR E K
VE R 25 K s AT X, A7 76 D R 0 A T 3 1t 45 %
YL ANHE . TB-IGRA 1E i Bl 45 #5781k R L XF
5K 2 W I (AT AS B, 7E 3R [ 45 4% 00 12 Wi
rh R Il DR R A (B LA R PP AR 2 AR B R %
TB-IGRA 7E£5 %0512 Wi J7 1l 9 i fE AT 1A, OF
X 55 At 25 A% R OC R I O ik 1 — BorE R AT
it

1 W&EEFE

1.1 RS

AHBIFFE A 1] BB 5T, 356 1 200 161 S8 AL 45 4%
I T 2014 48 11 H & 2016 4F 3 H EIZE M)A AR
& B sz A BT i R . b B 138 4], 2o bk
715 AF 1% 4~90 % P34 4F IS 48.04 % . ZAEBER
7 )5, B AR YR (4 12 Wi Fa T 46 B ) I IR 12
VBT Ay il &5 A2 1) KB 35 97 491, i 1 25 42 1) BB 3 14 )
(IR IE R G R AR S5 PR MK
PR S5 A%, B A5 A% A ) 5 38 b I R 3R 20 R H: A
B2 W , B 2010 R2 W b AR 25 4200 1 3 98 il (£
8 005 58 A= I ) B L 288 XU ST
RORMEXRT R WIRARGIEYSE) . 245
I FEE N SRR AL, HERR G5 A% AR R IR A, SE G A
T 76 B (AR RS A T 6~81 %7, S 4E % 44.50
), otk 35 I (AR A T 10~79 %, 7 2 4F i

47.92 % ) 5 % B v 55 P 62 ] (4F % 4 T 7~90
YRR 4210 %), 2t 36 ] (AR A T 4~
86 %, F-HAFIE 50.2 %) o WL B RIS 1 ) 22
SRG T L (P>0.05), Fifa B& 17 IGRA
R, 8 AT A5 A% o3 BOFE TR DNA K L 25 4% 4T 14
IeG Pt AR A6 W | 25 22 AT B o 55 9% S 25 A Uk A
Pefa,
1.2 AR5

v- T3 F B R K (IGRA) i 7 & (5 .
TR20161004.) 1 F Jb 3¢ 7 28 A= W0 25 v e 1 A BR 2
G ORUENE S IR i NS d a5 /NI B W 5 = Wy
H o i 5 T AFuh , 815 . ADC ELISA 180, Z5#% 4>
2 FF B DNA A 370 85 0 [ Ll K2 ik e FE A
B AT BRZS 7] (415 £ 2016003 ) , #6043 2% Ky 3 [E
ABI /A &) Prism 7500 % PCR Y . $i& YL {0,357
H 2R DR A ARG RA R (AU k) (L5 .
410011) o SEAZAT B PR 15 55 1 - (BRI DL R A=
Y AR A BR S 79 % IG5 324 AN 88y 2 Aty 1R
b A B\ B Bact/ALERT 3D 85 554X . 45 44T
B 1gG Pk (TB-1gG ) i A &l F AL 5t 07 #8E
W25 B A PR \] (465 : TB20160903 ) , 464X
TN AR 5 SE AR S Fl R K el 4 A ohif e T
(B
1.3 WA

B, R PR A (35 BD A F]) R
£E 4 1fil 3 mL, SR A 4 1l 43 50 A 3 RS T Y
RFE (1 mL/A) (RN IR R 3745 25 s 1k
P LI R A R R S T R PH M R 8 3R
), 0 R ENR A 3 W DL B
FE oS AR o B 4l 2 SR R (22+2)h ),
(1 080~3 130)xg 5> 10 min, Y& 5 T H71)
EP 45, R, WA IE 0 i e F A DL 37
H vy 13 2 (interferon-y, IFN-v ) {4 & i, H3 98 i) 354
B35 R G R S THE 0 TEN-y 15, R E B
R AR BT TR RS P
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1.4 Giil2or

Bt R B 3 A 40 ] SSPS 17.0 R A 52 1
%1 2# /3 H7 , TB-IGRA 5 TB-DNA . TB-IgG . 45 #%
FETRBE % 450 e S 5812 W3 g 22 53 1 G 1 LL
B, R FH U RS FRFCXT 2 K56, B McNemar {515 £
B, RS RS RE M R R 9 BE A T 24 R
FH4ME F 95% AT {5 X [B] 3R 7R , P<0.05 Fom 22 5 H
SRR 25 =0

2 &R
2.1 AFRITFES WA B BURE e 5
JEE B A

FEATIE 5T 1) 200 B i 3 v, 25 % fR 111
B, A 25 0% ER o 98 19l . T e B #4148 T TB-1G-
RA Kl , 17 TB-IgG G5 AT W 5 97 (458 0k kA
955 118003 51 R 155,136,166, LI PR 12 Wk 45
FrifE, TB-IGRA \TB-1gG A5 A% FF W B 5% Z5 40k i

x50 5 1 S W 45 A o 1 SRR S R S R YRR R L
TR W 1, 45 5 % I, TB-IGRA L5602 Wi 45 4%
3 P R P S A T A 0 s T A S
T H ATk
2.2  TB-IGRA 2 Wi iz b BH 14 Jili 245 42 10 f R
RS RE MR R 2 T A

FEABETE Y, 264 166 1) B E T 4500 7k
L, 1Z 4 A YT TB-IGRA K (F45 14 BRIl 45
% 77 451, oAb it A 89 4] | [W] A 4T TB-IgG
Ar 19 3 120 51 (G148 Uk B 25 4% 73 1], I Ath it
FRPEIR AT ) , A7 45 R A 1 85 57 09 1 3 105 15]
(L FEVR B Al 45 4% 69 1], At il 22955 36 1) o LA
Il PRIZ Wi Ry A5, TB-IGRA \ TB-1gG K &5 4% T I
FE R 2 Wi B I 245 % i) SO e S B T
K TR UL 2, 45 5 0] UL, TB-IGRA %2 Wik
IS 235 % 1) SRR BE 85 T TB-TgG M 45 AT 1 355 35 0
TR AR T TB-1gG R A5 AT G 7715

R1 TREFTESCHEZFOHBRE FRE . EHERNIE

Table 1 Sensitivity, specificity, accuracy and predictive value of different methods in diagnosis of tuberculosis

i R4S U RS SE P o I3 00 W ER B
(n) (n) (%) (%) (%) (%) (%)
TB-IGRA
FH 4 99 23 89.2(83.5~94.9) 76.5(68.1~84.9) 81.1(74.2~83.0) 86.2(80.0~93.4) 82.5(77.3~87.7)
A 12 75
TB-IgG
FH 36 2 35.6(26.3~44.9) 96.0(90.8~100.0)  94.7(82~99)  44.4(35.5~53) 56.8(49.0~64.6)
A 65 52
ST IR 7
FH A 39 2 40.6(30.8~50.4) 95.0(88.2~100.0) 95.1(88.5~100.0) 40.0(30.1~49.9) 30.1(22.4~37.8)
A 57 38
EAY AT
FHE 20 0 18.3(11.0~25.6) 100.0 100.0 39.0(31.1~46.9) 46.4(38.8~54.0)
FAPE 89 57

B FR R FTIME K 95% 1] {5 DX [1]

2.3 TB-IGRA 2 Willili 4 Mt % 1) f ek g

Y N AT 10 il 1 25 4% 9 B AT 1441, 5
Jili 25 A% AL AH B, 1) 8 25 SR, R L TR A
PE L BUONAE B K KA BEIR 1 o A58 AT TB-
IGRA 12 Wi fili A1 285 % 19 B8R B A7 B2 3, 45 51 I
3,0 LIE N, 5 TB-1gG S5 AT R R 1L,
TB-IGRA 7k B &k 2 46 =5 X il Ab 45 1% 19 12 Wi il

2.4 R[RIKLSE Jr i AR IS Wl A Jr T 1Y) 22 5
2.4.1 TB-IGRA 5 TB-IgG

FEAE ST (1955 ) v, [W] B 47 TB-IGRA Fil TB-
1eG K 25 19 955 0 B00A 154 1), b 25 4% 0 i
101 1], B 45 A% 95 523 53 491 . % 101 15 45 4% o 8
R 53 191 Ak 45 4% 5 fR 1) TB-IGRA 1 TB-1gG
o o 45 SR HEAT LA, 22 A g it 2 L (P<0.05)
(F4),
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Table 2  Sensitivity, specificity, accuracy and predictive value of different methods in diagnosis of smear-negative

pulmonary tuberculosis

i PHPETR(E A T LW
(%) (%) (%) (%)

IRBAMEEAZ AUl 5 U
(n) (n) (%)
TB-IGRA
AP 69 21 89.6(82.8~96.4)
[{EReR 8 68
TB-IgG
B 24 1
P 49 46
AT R B R
FH ¥ 23 1
5k 16 35

76.4(66.9~85.9) 76.7(68.0~85.4) 89.5(82.7~96.3) 82.5(76.7~88.3)

32.9(22.1~-43.7) 97.9(93.8~100.0) 96.0(88.3~100.0) 48.4(38.4~58.4) 58.3(49.5~67.1)

33.3(22.0~44.1) 97.2(91.8~100.0) 95.8(87.8~100.0) 43.2(32.4~54.0) 55.2(45.7~64.7)

B R PR YIE B 95% 1T {5 X 1]

&3 TB-IGRA Ui SN LRI BURE
Table 3  Sensitivity of TB-IGRA in diagnosis of

extrapulmonary tuberculosis

WIRES LA PHEEGIE  BUBE (%)
TB-IGRA 14 11 78.6
TB-IgG 10 3 30.0
AT R R R 10 4 40.0

&4 TB-IGRA 5 TB-1gG 2 M & im A EMER
Table 4 Difference of TB-IGRA and TB-IgG in the

diagnosis of tuberculosis

ESl 41 TB-IGRAFHYE TB-IGRAFAPE kP
SR
TB-IgG FAME: 38 32

0.159 0.000
TB-IgG [t 116 69 47
At 154 101 53
G
TB-IgG fHTE 36 4 32

-0.03 0.000
TB-IgG Tk 65 7 58
&t 101 11 90
e 4 e
TB-IgG fHIE 2 2 0

0.022 0.021
TB-IgG BitE 51 40 11
&it 53 42 11

TB-IGRA Fl 45 ¥ #T 1/ 5 7% K6 A 45 R i 47 50 0
2GS X (P<0.05) (£ 5), 1E 29 |45
AT A 1 BIHESS A% 53 KR B (nontuberculous
mycobacteria, NTM ) JB L i) 5 LS5 B AT A 15 9%
g BHAE , IGRA %, 5B IGRA X NTM A — &
XArfe .

&5 TB-IGRA 5ERFEBFRELCHERFAANES
Table 5 Difference of TB-IGRA and mycobacterium

tuberculosis culture in the diagnosis of tuberculosis

TB-IGRA TB-IGRA

2557 At k P
! T e e
B
AT IR 39 33
N 0.120 0.000
AT IR 85 58 27
ait 124 91 33
R
LERATR R IR 38 33
. -0.036 0.000
LERATR R R 57 52
At 95 85 10
L B
CER T T B 5 PH M 1 0 1
e -0.063 0.125
AR 28 6 22
At 29 6 23

2.4.2 TB-IGRA 545 T H G

FEASBI ST ()9 6], TRl B 4T TB-IGRA F1 45 4%
FF 18 15 75 908 91 8504 124 1), Horp 85409 (3% 95
i), AR 45 R JR A 20 1. Xk 95 191 45 A% A A Y

2.4.3 TB-IGRA 5 TB-DNA

XF 133 il (107 B 2542395 , 26 BIAE S5 10 ) 35
fY) TB-IGRA , TB-DNA i & 45 5 () — Bk #1740
Th, 2 Pk 58 7 75 e ST 25 55 (P>0.05) (3% 6) .
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# 6 TB-IGRA 5 TB-DNA EiS M &% Hm A ENER
Table 6 Difference of TB-IGRA and TB-DNA in the

diagnosis of tuberculosis

Bl 41t TB-IGRA FAE TB-IGRA BATE & P
SR
DNA fH: 108 88 20
0.266 0.296
DNA (A 25 13 12
it 133 101 32
s
DNA fHE 97 86 11
-0.1200.173
DNA Bt 10 9 1
At 107 97 12
B EE
DNA fHE 11 2 9
-0.090 0.267
DNA Bt 15 4 11
&it 26 6 20
3 itig

SR I R R LSBT, T DL i 4
I 1 K M4, 2 1 42 o 45 A% 05 B A 3001
it . TB-IGRA ¥ 25 B2 W 25 49 038 7 1
HAEHER R A BA NTM 345580 T4, BA TR
4 PR I FH A 1

AHFFELS B, TB-IGRA 12 W45 A% 905 14 fl ek
J& 4 89.2% , B T3 U AE Ky 81.1% , B4 T 0 L Ay
86.2% , 3% 55 [E P A SN (R B 5 B AR A RS
FEH 76.5% K T E MR IRE " . H AT fg R 2,
] F X RS BE AT 2 BT I XURS: AT, 78 =i
A G AR R L R [X, IGRA 1Y s A S5 Pk 7
88% FE A7 5 3% S = 25 % A E 5%, AHE P i Ak
PEZE A% e R m BRSS9 30 T IGRA M4 57
R

55 H A 5256 70 4 B R, TB-1gG (35.6% ) 45
AT R3S R (40.6% ) ME5AZ TR B 5290 (18.3% ) (2
DT R B 34 B I T IGRA . 7E 3t 25, 5 AT B 1
I SR B AE R PR HoAth 2 W 7 2k i A i 5 (H
1 F BURE 8% 35 45 A B ) 45 SRR AR 2 4 4% i
FEAREARAS B 19 25 R AT DA 35 SR 45 2, R 1) 2 il
AN RN Al 45 4%, 3R IR0 JE B AH 24 IR E , PR
o5 JE 24 5 I A RE RN 45 M2 W 10 S bR . TR
I, 245 R A T 5% 35t A PR NTTME Ja g T - 50 1 B
GEIR AT BIAG 1 (0] B 2 HE B oM 45 4% BT T

Perty B AT R G 55 O B IGRA S
Ui W] IGRA Xf NTM A — & X 43RBT, iX — 45180
HHAWRAST G FEARBS T, IGRA X 45#%
o R Bt 225 4% 12 W (B TG B 48 2 S T 45 4%
KR U A R R R, N 8 T IGRA FE L R
T2 L. A5 et 5 B R N TS
EAE Y IR

5 TB-1gG . 45 ¥ 4T 1 55 % M 45 2 0% 7 ik M
Lt # , IGRA 12 B 25 #2514 B 14 o ) {8 dnb =3 5
T TB-1gG (44.4% ) L5 T TR 85 57 (40.0% ) T 25 #%
T S5 (39.0% ) 5 76 7 [ 1w 45 B B R P B
T, IGRA BAPESS Bt T HE bR 25 4% 0 1 i2 W B A
FEEE N, MRS B IAE L, IGRA &
AR T TB-1gG A5 % FF T 15 5% A 45 2 0k R 45
UL FE R A 25 SR o RIS DL L 5 =B 1 B M
SR L FRA WS . AN IGRA
TB-DNA 7E 12 Wr 45 %% 5 J7 i1, I A Giit2¢ 2
5, X E W] TB-DNA X} T 45 4% 5% 12 Wit AR 2 R
Al R R 2 W 74, TB-IGRA 5 TB-DNA Bt &
Il B2 Wi S5 A% 5 B RCRE T B BRI 5 1Y
Pz —,

25 E TR, TB-IGRA 1 4 — J0UHT 1) 45 A% s i
B2 Wi A, ELA AR e 0 SaR i K P e Tl 4, 78
IR = A R E R ST 6 S5 112 B 2
A AR = B A

SE
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KAEEguhS RNA 1E 1 iR A b 52 Ji

FAEK B R SRRk

[ E] A, 2R 4%E 47 RNA (long non-coding RNA, IncRNA ) £ 5 T A2 5
FEH AW T ERMINEThRe, IR & E Al B IR F T 40 2 Ge kb e Wil 55, LR ol
] B S L A M 1) R AR R R R T 22 e 1 RS W R T R TS A R
R E . {H 3] B A7~ 1k, IncRNA 78 1 85 bRk 40 i 98 (oral squamous cell carcinoma , OSCC) H F4 i 5% 4%
TR D A SR 25 A S A1 0B R TE X 5 OSCC 1 5 iY IncRNAs A9 2 38 2 3 SCR A ¥ BIL i 4 — 25
W, 24 OSCC HYFHE P2 I NG ¥ 74 BT 4 1L

[EEiA] KIS RNA; H SRR MIEiREY

The progress of IncRNAs in oral squamous cell carcinoma

HUANG Jiaxin, SHAO Tingru, CHEN Yuechuan, LV Xiaozhi*

(Department of Oral & Head and Neck Surgery of Nanfang Hospital, Affiliated to Southern Medical Univesi-
ty, Guangzhou, Guangdong, China, 510515)

[ABSTRACT]

tory role in a variety of biological processes, such as modulation of apoptosis, invasion, metastasis, ect. Dysreg-

Recently, research has shown that long non-coding RNA (IncRNA) play a critical regula-

ulation of these IncRNAs can lead to a variety of human diseases, especially cancer. IncRNAs have been con-
firmed to be valuable for early diagnosis, treatment and prognosis for various types of cancer. However, there
has still not been any comprehensive studies on oral squamous cell carcinoma (OSCC). In this paper, the expres-
sion and meaning of IncRNAs related to OSCC as well as their regulatory mechanism from the latest articles
both domestic and abroad to provide new insights into genetic diagnosis and treatment of OSCC will be re-
viewed .

[KEY WORDS] Long non-coding RNAs; Oral squamous cell carcinoma; Tumor marker

1 5% R 21 B 52 (oral squamous cell carcino-
ma, OSCC ) & UL (1) % E Mg , A CE MR &
by B Ry BB 28 B SRR L 45 55 7%, 3 5 1 T B

1 IncRNA BJ#Ei&
SRR &S, R A e | O PR

o 23

FER I A SR 455 I N A OB X IncRNA A&
OSCC HH Y FRIA A OL SR ML E—2Rid

AR E L ITARK , KAEE 4% RNA (long
non-coding RNA , IncRNA) 7E JI I %) A& A 7 T
5T 52 )2 R, — 28 IncRNA 7ES 95 17 5 1]
LW 67 RS BT B A T R R AR
FH™ . 4 OSCC (15 K2 W Fa o7 B A5 i) i

IncRNA & — 2 v T~ 20 i A% sl 40 i o o <
KF 200 AR H A HA FHEHEMEE S AR . 15T
I IncRNA 1] 7F & W35 £4 27 K- I s /K F- Fne
SR KL A2 bl A S Y R
B X Y ORI T R B 5 BT 42 |

EATE . BE G RAFEA(81472536) ;) & 4 AH 4t %50 B (2014A020212440) ;2013 4 & 7 B 237 Ak 497 3 RIR A
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T R 55 12 55 Z s R s 3L R 0 223k, A
SN 20 B A Ak A BRI e R R i &
RN,
HHr 2 %0 IncRNA A P8R FE R % 5% S 55
B SR I WA N2 5 R AR 1 R R A B RS B A
LIRE . HLAN, IncRNA & T2 5 DNA it/ &
1 ) A R s 00 0 1 S A A o A R O 4 e
A R R R

2 IncRNA 5 0OSCC

VAR ST & £ Fl IncRNAs 7 OSCC 4H 41
SEH IR IX 2L IncRNAs 78 OSCC Y & 15 & i 7
ke 2 OCE ZE AR A, LSRR KT 1 A5 Ak 52 1 e
Ui M A G 5 R AR ZERE D), OT S A TS 9%
VI, TR OSCC HIHIZ Wi FA Y7 B #AR
2.1 HOX #4532 X RNA (HOX transcript antisense
RNA, HOTAIR)

2.1.1 HOTAIR 7 OSCC H {133k K L

HOX SERUE Ak rh — 2B TR R YIE AR
MISERR ARG & B i R GV E R . AR E)T
G AHABL I RN E e AR T 9407 B 0T 43 HOXA (7
SYAIR) (HOXB (17 5 QA 4K ) (HOXC (12 5 4L
&) FHOXD (2 5 YL A fk )4 7% . Rinn 58 A H|
FHE A HER0 R BOR S5 430 T HOX S R e 5k
M B9 B0 45 JE 9w 5% RNA, JFAEN: T 12 S 4 (0
R B9 HOXC 2 A 037 5 & L T HOTAIR . 5% &
PR AH L IE 414, OSCC 41 41 e Ho ik 7% 4 41
FE A HOTAIR 23k Lol H e R B 5 ibogee 43
11 e 21 2053 AT B %8 U0 AH O —— e o TR 2
20 Ao AL FE B BRAIG , JU) HOTAIR 63k b i i
] if HOTAIR 7£ OSCC 1 %35 8 Tl 7R & B 22 1)
T, 2R INH 1Y 5 AR AR BRI F AR 40% /2
47 3 7E OSCC ZH e & 4P il HOTAIR 23k, GE kD
JIe i 44 B P 14 5 v B FAR 25 RS 1 AR T
AN, A5 7E OSCC B & G 34 1L 1, HOTAIR
M FEKF5IEH AT B2 5 (0 1E R
0 I A1 U B 5 5 B8 1 B A e R v mT A ) 3]
HOTAIR ik, X S5 K B, HOTAIR A fig &
OSCC ) ¥ 16 b5 W , XF OSCC i # i 17 M i
IncRNA £ 0 7] 58 A% S —Ffr 1 5 i) JE 112 Wi
TH,

2.1.2 HOTAIR 7£ OSCC iy AL
TE BRI AN HOTAIR ] 5L shi £ sl

2 451K 2(polycomb repressive complex2,PRC2 ) H:[7]
VT 4185 FH H3 2 27 {57 202 (histone H3 lysine
k27,H3K27) = H AL, FEH YRR RE T, A
A WNT [5] U555 [K/B #3485 11 (Wnt/B-catenin )
% G 19k UL B 3 3% /% ( phosphatidylinositol 3 kinase,
PI-3K) S5{5 S, I 1l 15 miRNA AH B AR kb
F A HCHT 20 R T 5 1T 5 e R i AR 22 5 75
(DHOTAIR 7E 3 PE R vh ik i Tl 5 PRC2 &2
YR EAL, BN T H3K27 BB RE B, i
Wnt/B-catenin {5 538 i 19—~ IS ] P+ ——
WIF-1 3T ER ), 530 Wt 38 J6 300G |, B30 il
Jii tf B-catenin APC/Axinl [ 2 &%), 41 A% N
B -catenin 3§ 22 M TTT75 3 R 1487 AT 1l i i 4= 28
LS Kokt 7 A KA . @HOTAIR A S
10 5 Je (ARl S fr) B2 I I N 7k 00 2 1 Tl ) B 1R
(phosphatase and tensin homologue deleted on chro-
mosome 10, PTEN) ) 3% 15 DT UIE Akt 38 % .
YRS el PR Ay 1111 B B el A< S B~ g o
5 F % 9(matrix metalloproteinase-9, MMP-9)fij T~
Bel-2 #H ¢ X 25 1 (Bcl -2 Associated X Protein,
BAX) , i i [ifr9ed 240 ffd (%) 4= 28 RN 7% J el /D LR 175
I35 THT A AT 52 M Jiepofgg 0 e R AR AT ok ek &4
MR8 SRS FIAT A2 50 . PLTE Akt 38 B il
Akt 3 AL S, p53 A H A IE 2 ], Bel-2 3
Ik LR Bax F3k T 9], DTl Jieg i g 7=
HOTAIR L A[3# i Akt K p53, T84 i A Az i PR
000 51 RV 711 =34 =9 o R N TR (B a3 e =
B AN TE AR Ake 2R IR ] R I 217, T
51k— %51 Cyclin-CDK E 54, i i2F Iigg At iy 2
K45, @HOTAIR /24 miRNA ¥4, 5 miR-331-
3p ok miR-124 55, LA AFR R A K F T Z14k-2
(human epidermal growth factor receptor-2, HER2 )%
BRI Al Akt {550 B0 AT (2 A eI 24 B 7
T2 785 %% . HOTAIR 7] 5 miR-130a 454 JF-fifi
FENA, NI 30 5L PTEN 2519 3R35 i Akt
15 5 308 [ T AR T 52 e Jie g PR SR ALY . (D HO-
TAIR iffi i V& /> EZH2 (enhancer of zeste homolog 2)
M H3K27me3 5 E-cadherin |5 31 T 0454, DI
] E-cadherin W 3R ik o L X AL, T M
HOTAIR fig fi& £ I K¢ 40 Jfd [ J5t fk 5% 72 (epithelial -
mesenchymal transition, EMT) "', DA L #fF 589IE 52,
HOTAIR 7E OSCC 3%k Fi, 1M |74 HOTAIR #]
it 2R EE OSCC WK (RFERERFS
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2.2 R E PR 1 (urothelial carcinoma anti-
gen 1, UCA1)
2.2.1 UCAI 7£ OSCC Wl ik K & X

Fang % A\ "3 o #6591 94 %} 7 6% % (tongue
squamous cell carcinoma, TSCC) & # Ji 41 4 F¥ia 55
IEH AL UCAL BYFRIRTE B, & BLAE i gd 41 21
UCAL ZRIIOKF- & m TS HA . SAkE
SEEEFS I TSCC BF M L, UCAL 754 Ik T 25 54 %%
) TSCC & Mg A 2 3Rk i 2 L, HArs%
PRIk 45 UCATL bk A i & e 4140
B AN FEARAN LSS th ik A SIS I UCAL 13
BT TSCC 4 il A& A= 375, (EXT 4 e (4 4 5 L
P AR, IR B, UCAT F 2RI AT B
it TSCC By¥%H% B A UIHLEIA Fr it —2E 058 .
2.2.2 UCAI f£ OSCC H iy zpL

UCAL 7 TSCC H v] g3l iof LL T ALl 2547 4
5 : (D ik PISK/AK I H 842 PR R i 1 1 225 T 1

2t & % M (cAMP response element binding protein,

CREB) BT 14 AR 3K 7K -, 2 17 52 vl 40 e Sl 48, £
HE IR A ) A AT QA PLAR IR T D RE
A5G SR Est2 ] HE45 5 3 UCAL R 3+ IX, A
T8 A FLT% PR (R 15 H R Gk K L UCAL 2 5
Akt 5 515 S i, dE M g i T, @nl
i 337 mTOR-STAT3/microRNA143-HK2 2% B it K
TEARE WY TR e v R R A AR R T A 2
I 958 44t 7 W I A AR . (WCAPERo/TBX3 Hifl
il 52 5 40 AT 41 i) 40 5 2 T UCATL & H B 4AE
XTGBT T B[R] 1 58 6% AL i AT 3 4% CD-
KN2A-pl6INK #% 5% 445 mRNA [UFa &M, 40
AN AR T R A A R DA AR
$28 , UCAL LIAEH 24 ML= 5 T TSCC &
AR SRR
2.3 FOXCI Ja 81 bl 5K (FOXC1 promoter
upstream transcript, FOXCUT)
2.3.1 FOXCUT{E OSCC Ry 3ih K X

Koim il O E 52 K HEFE A C1 (Forkhead box
C1,FOXCI )it ik 5% W 4 H J51 30 | b R 1] Jo i K 240 e
T T XS 5B ) K Bk e ik BRI AT A
B AL AR . {H FOXCIAE N
e Sy DR 38 R B S R AR DR T2 i 5 A
(1) Jet 21 55 A 7 3% R R A FH O Rl 0
¢ . Kong %8 N\ '7E GenBank H i1 14 W15 B 2 5
Mrivk & 88, 7€ FOXC1 3 H A 87 19 LA IncRNA

FOXCUT, Jf >k H 5Z i} 2 1 PCR (quantitative real -
time PCR, qPCR) £ R 43 Hr H:AE OSCC H iy T fig .
W5 45 7~ , FOXCUT 7£ OSCC U4 P 1t i ik
J15 FOXCI B3R 5 IEAHDE ; FOXCUT ik MG
JIH Tca8113 F1 SCC-9 21 Jifd [ 14 7t F1 1T 7 1= 22 fig
J1. ZWFFESE 2], FOXCUT F FOXC1 Al fER N
OSCC W TERIZ R & AR THE A
2.3.2 FOXCUT 7£ OSCC H i i ALl

2008 4F- Wang %' J& P41 i 5 31 85 1 D1 (cy-
clin D1, CCND1) J&i 8l ¥~ [ Ui 1Y IncRNA 33 B #1 5%
RNA %% & 45 1 (translocated in liposarcoma, TLS) ,
FEUE A L BKEL # B (CREB-binding protein, CBP)
F1P300 1 3% PRz 30l NI UTER T CCNDI 1) %%
o SEHEM T IncRNA PR 81T 4 it 2 11 3L R A
FEIR ] RREL T S AR A P B B X R e PG
T IncRNA 5 mRNA M EAE I AYHRIE . I 4F RS
K, FOXCUT i & FOXC1 )3 8T/ F 10 kb H5
HLF 5 % 3%, [ H T 58 26 BH IncRNA 24E49)
2IIRE) 12, 278 FOXCUT 7E OSCC H it ik 72 1)
eI N F FOXC1 L 5 Z M B /EHIN 2 5
OSCC Hy#ERE™,
2.4 i RRRE L RS AH e HE SR F 1 (metastasis-associ-
ated lungadenocarcinoma transcript 1, MALATI1)
2.41 MALATI 7£ OSCC 261k K i

Liu 48 A% i 52 i 306 5% 5% PCR £ R (real -
time reverse transcription PCR, RT-qPCR) 7£ OSCC
R A 1R BE B SV A0 i PR I MALAT 13
ik, & B MALATI 7£ OSCC 4 21 b i1y 22 35 7K it
EETIERHAL W HE Lo 20, TiH
MALATI "] #ili il OSCC 40 il 3458 5iE %% . LA I
ZERF W], MALATI 7 OSCC K4 & i k4% T
HEAPREAEN
2.4.2 MALATI 7E OSCC H i HLi

EMT 245 24l g - fz FeARUAE 7 2 19 2 P R g 18
B0 [ ) B A i 4, 2 59## OSCC ik
R4k R R R AR B AR, Liu VR R
B, 7E % A RIJE S5 56 A1 Transwell S5 56 £6 0 2 M 1T
B HRZEHE 11, T 8 MALATI 42235 7K 7 J5 4
il 7 OSCC 4 )it #% (=2 Z2RE 1, % i Transwell
/N T 200 B R A i 2 D IR A, A
MUER T MALAT1 A] {i 2 i3 41 B i 12 4% iR 28
AEST o FEEE B ED I AR U 20 L EMT AH 626 (H 3%
IR SEgR R B, MR MALATL 7F OSCC Hr 3Rk
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J&i  AEHE T R 40 i EMIT #H 5425 H E-cadherin ()55
3k, i E ] T N-cadherin . MMP-2 Fil MMP-9 1
FeIR o A GRE DO I G I 41 i AH 5¢ B 1 (E-cad-
herin . N-cadherin ) 7K 25 4k i S2 56 oh % 3, 9
MALATI {335 7KFJ5 , OSCC 41 itd ' E-cadherin
A8 5 D' ik B 18 R 1T N-cadherin 8 56 'G5 B I 48 U6
55, DL 45 R MALATL o] i 575 5 EMT 5
AL OSCC 4R ZB R EEHS . ILAL, TR
RS P IESS T MALATI Al 55 TSCC 4 il
EMT, Jf-i#i i Wnt/B-catenin 18 f& 4114 TSCC 41 1 I
T2, ek TSCC ) A J ™
2.5 +}FZFiAFEH 3 (materally expressed gene 3,
MEGS3)
2.5.1 MEG-3 {£ OSCC H i3k M7 X

Jia % N\ WF5E 20 ,MEG-3 7E TSCC £ rh iy
FEIR A R R, O Hoad F 3k MEG-3 Bg 42 410 il
TSCC 21 i i 3% 5 , AE A0 M 9/ 1=, [R) B e 52 T
MEGS3 {215 & TSCC & E FE A KA A 7 /G
K2, ZF5E %, MEG-3 75 TSCC 1Y & 4k Pt
BRI VR, AT AR R AW TSCC /B TS
SEAEYIRRE)
2.5.2 MEG-3 7E OSCC H iRz HLiH]

WF5% & 3, miR-26a A i i F#IL TSCC H' DNA
H 5L % #% % 3B (DNA methyltransferase 3B, DN-
MT3B) i F k7K 14 il MEG-3 ()35 . DN-
MT3B ()% 35 5 miR-26a Fll MEG-3 1) 1A /K - 5
A, BB miR-26a 8 MEG-3 #1 TSCC
Y0 3G A 20 SR R R R R AR T 3R
B TSCC & nl BEAF7E BIALHI /& miR-26a [T ERAE
T DNMT3 B3Rk, #1158 MEG-3 &K1k T i,
fEiE TSCC M &AL R .
2.6 JIShEMAL4AICER 1-f) L RNA1(Actin Fila-
ment Associated Protein 1-Antisense 1, AFAP1-AS1)
2.6.1 AFAP1-AS1 7E OSCC H Ak K & L

A5} NZE 245 3 RT-qPCR 24630 75 £41] OSCC 21
2 L 55 1 H 4 21 AFAPL-AS1 1K A1H
i, 245 5 B 7R AFAP1-AS1 7E OSCC 214 Fp (A
SRR R e AU 5.16 1%, H R IL 516 K4
] I AR B SOtk L 25575 ARG . RS g
VeIl T AFAP1-AS1 7 OSCC Wy 2635 FiH Al fig 5
OSCC AR IBA X,
2.6.2 AFAPI1-AS1 7£ OSCC 1y iE =ML

KT AFAP1-AS1 ZUs 1 H 1 EARBLE ¥4 AL T

AR B, ST i o8 & 3, AFAP1-AS1 A 3 i3
A1 LB 2R 12T A 55 1) 6 P AT A 328 e g 1
A SRR WL (2T 445 H k2 5 OSCC 4 i
RZBRFERAG ™, LA HEN] , AFAP1-AS] =55
TR R IR A M i 22 45 R el AR v RE 8 OSCC &
AR R EER A,

3 BREERE

IncRNA 7E OSCC [ & = & i o e Hh e 8 22 1
VAT, W R — 25 (R i 5 — 7 i AT B T B oscC
(3R HILT , S OSCC A TRl A 2 W fi LS B ;
(] B, o] A Sy W P e 52 e % R s T J
(50 F 48R, 8 I RIGYT o (H HETX IncRNA 7E
OSCC H AAE I S ML BRI 5T 4 T i AN 22 0L, Gy
K AT E BB | Z GBI Y 75 35 K T IncRNA 7E
OSCC H IR O, AR 4 FL 38 K - o ) Wy
OSCC 2 Ay sE TR AR ZERE T, LUK i 10
OSCC T J 1 Bl 1 il 2 HH A3 B AL AL IR YT 7
ES Sl

S22 3k
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IAEEMRE T A T ERAS /D RNA R PRIk iy )%

GEZ TN T SN s A
(4 ZE] AEIESS/N RNA(SRNA)JE KB 50~500 Z R I RNA 731, Ho gt 5L K 3 T

SR DA i) X3, A 20 B DR 2 o T B SRABA BB IR O B 1 i B ZE W15 52 0 RNA I R 19 %
JE, sRNA DJREZ 2 2 RTE o A AWASAL R IR, 20 5 18 2145 Fh 25 BE 1 2R A7 1 7, SRNA 3 1 S iz B
S AR AR AR I A PR 0, A 20 R L PABE (Y A T A T I AR AR SO BT A T 4R T sSRNA
PR 2 3K 78 A AR NS i DR 1 R 45 AT 25004 , 38 7% sSRINA X 240 T 5k DR g Sy J AT 4 A i oy P Ak 45
ATl R A R

[R8R] 47 ; EHAS/D RNA; S %A

The regulation of bacterial small non-coding RNA on gene expression under

environmental stress

HE Yuting', CHEN Cha’, HUANG Bin'*

(1. Department of Laboratory Medicine, First Affiliated Hospital of Sun Yat-sen University, Guangzhou,
Guangdong, China, 510080; 2. Department of Laboratory Medicine, Tradition Chinese Medicine University
Hospital, 510120)

[ABSTRACT] Bacterial small non-coding RNA (sRNA) is a type of RNA molecule withlength ranging
from 50 to 500 nucleotides and located in the intergenic regions. In the bacterial genome, sRNA can be tran-
scribed but cannot be translated into protein. With the development of bioinformatics and RNA sequencing tech-
nology, more and more attention have been paid to sSRNA’s function. In the changing environment, bacteria will
encounter different types of survival pressure. SRNA plays an important role in the adaptation to different bio-
logical and environmental pressures. In this paper, the regulation of bacterial small non-coding RNA on gene
expression under environmental stress will be reviewed, which is of great importance to reveal the bacterial
gene post-transcriptional regulation and biological adaptive evolution.

[KEY WORDS] Bacteria; Small non-coding RNA; Gene expression

TEAN WS A0 B BRI v, 200 7R 38 3 45 o 4% AR Y

AAFE S, R pH  Bi A R TR A AR AT
B IREE BB R . N Tl N IR AR AL, 4 B
Tk B 25 P R X 4 R T 3 DR 2R R IR B AR 1B A
RN o JEAESR 38 O R 2 BT R R T RNA I
J7 S5 4 AR 3 R 3k R AT AT, e B0 A AE Al TR

R 4 v 9 9E 46 % 7 RNA (small non - coding
RNA, sSRNA) 4% T B EAEH]" . sSRNAYE N HA
MUREREPE A D RE 19— 28 RNA AT 35 Bly 40 B Pk b
X PR AR AR AR 25, AR T 1 B A A AR
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&, LU 407 sRNA $2 i i )l A B T ik —
A48 7R e TR g S5 I R 5 R A s IO P A 25 A i

1 sRNA B9

AN TE sSRNA [ K B 25k 50~500 1 iR, H
2 35 DR 366 DR ) [X 38, 249 29%~12% 1 3[R 1] [X.
B4R SRNA " SR 4% 00 RBGR W 8 A 5t =22 (6]
sRNA 751 B A #5711 , sSRNA JF i F— B REIT &
BRE RE ZEFREE R G 7 51, K 1 T R AR #S Rho A9
SEZET . sRNA R IS5 H6 Rl T4 485 7
Fese M, fff SRNA b mRNA BN

R4 SRNA A= 42 Ty R FAE FH AL §I 0 AT
AR A R 3 25 W BAT B X IIBE sRNA; Q5%
i A 5 T BE 19 sSRNA; O I 45 3L [H 3 14 11
sRNA, MR 4fi sRNA 58 AR 1Y 037 8 ¢ & A H oy
SR G 5 1) SRNA Iz =X 2 A5 1Y sSRNA I =
2 5% A9 SRNA 55 8 45 36 X 5 & ifi B =X 4 1 )
sRNA 5 bR HE R 43 15, [A] s 0 =X 4 55 1) SRNA 5
BRSO Z AT R G ) B 3 E e s X 4 S A
sRNA i # 5 % 7R 2 [8] AN A7 7 R A 19 1 3L i
XF, MR SRNA X RNA 43 T-#£18 Hq 2 K
FS 15, 43 MO HEq A sSRNA (0 BA.AZ 200 Jifa 334 A
2 W 5 T A9 LhrA . LheB F1 LhrC ) FE AR 61 Hq 1
sRNA (1 5 4% 4t i 38 A= 2% 17 45 & 19 RIA (RIiB .
mpB Fll ssrS %) .

2 sRNAB1ERHLF

ZHCRE OU T sRNA T8 i 5 #1 mRNA F ] 8 5
FENF ik . sRNA S5#! mRNA 254 )5, @ i F
BT 3 PR 11 798 4 : DsRNA 5 H AR mRNA i
TN 58 A B R B 25 G, BAS H 5 AR AR S &
1 41 1 54 35F ; @sRNA 45 5 7F mRNA [ 3 3ty , F
mRNA 4514 ; BsRNA 254 7 mRNA 1) ZE 451
L FTIFZE IR AR EBHE 0, SRNA BEAN il k3%
% H B9 mRNA #17%% , —Fh sSRNA 1] 5 Z Fff mRNA
M EAE , FEF sSRNA 5 H 5 mRNA 5 % 855 &
53 mRNA ¥ RNases [J 33 ™ .

3 IFMEMMET sRNA X & FE Rz R FE

2 T sSRNA 1 it SV A SR 5E 26 A A8 Ak, A
JE VBRES 7L pH R RAE AR, 2 5%
IEE-JISIbE S E

3.1 JREEMAEE

20 TR I 220 M DN L R A A e 5 AR A
ST T RGN SN AT B AR AR RO . A
HFAE 514 T RS0, RNA A 1 5 i i nl DL
PR 0T T R A A AR SO, R R U R X
WSS H R AT 3K A 454 AT AR Y X PR S RNA
TR JE T it SRNA

i H RNA R JE 07 F mRNA (# 5 3i FE 4 4
[X (5'-untranslated region, 5'-UTR) , ZE{K IR T & i,
FH 1F & A - 35 7K Jin i (Shine-Dalgarno, SD) ¥ %1 5
30S BMEAR N A1 455 A 42, B A IR S T,
TR RS E VERRE IR | ST B B R 4 A
G BCE UL RNA IR TR ST 3Rk 3
(repression of the heat shock expression, ROSE) Jt
1, — B T 5'-UTR IFAS RNA, 530 1) & e
INGERTERAR SE R BE i ORFFRRE , T 373 £ 1% SD
FP 9 Y & Je R gk RAER T IR IFEEE o B iR
JZ 755, ROSE Juf 3' % RNA 1Y 25 A S5 4 B i IR
AR EAZ R S SD P8I 454, A 2 mRNA #
PRl

73— RNA IR T2 44> U P31, i RA7ETD
T HY AgsA mRNA H & 81, BF55 & B, AgsA &
IR IR Z IR . TEAGR T 4 U poiR e
VI — 2588 LIV iR e 4540 it 5 SD 541 B Ah
B o BELAS 5 AR B 25 o TERVRSE 4 1F R,
4/~ U-SD BR i 45 e e PR IR, DT A B BELALE
[F]IF 44> U RS FE U0 1T 3 AR LA R s 2 A
B R 2 B . RNA TR PR TR R
J AR E R v AR R — M RNA R AR
HEF, A5 RNA LS G 7EARIE TR IE =
REERITE WL, NE i i B ST DH - FE 2 AR 3 45 14
TR S T BIPE . CspA FEH ) 23K 32 3] CspA
mRNA 5'-UTR [ RNA J B i+ 45, 7EARIR T 445
CspA mRNA HJFESE , T PRIIESS s R HEAT
I, I A A% b 38 1) 2l 28 RNA I BE T A9 4549 D
IR B S ) R R VR

DsrA sRNA, 76 IR i T = & 38 1 5 X g 15
sRNA, A /£ 4 RNA B 845 1T 1 % 7115 5 7
RpoS A2 IR+, 7E K3 A # h , DsrA sRNA
A F AT X 2 kg R, ARl T 2 Rk By )
A—FE, EE T TR ZMGR N FRZ, Fiy
HUH) 5' %55 RpoS mRNA R B 5 B AMEC X, 2 A8
5'-UTR M 2254, {14 RpoS mRNA % RNA
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it 11 %% g% A A, A I 4 1 RpoS & 11 & s
DsrA sRNA 155 mreB ¥ 3 J5 W HYE . mreB J&
KN 35 7 B AN B | 2 R IR T 75 A G
HF" EARSEIE SRR T, e KR
B F i 1k, mreB )T A BT DsrA B9 E T S
1 Hiq fEAR B H A B T, DsrA sRNA 5 mreB
mRNA 5' 545 4, 500 mreB W Fa 58 P N L%
DsrA sRNA 13 1] 3 i o® FIZE A% A0 O 8 1 H-NS iX
2 AT SR R 1) U8 T mreB mRNA ) 5%
KM sRNA T 5L mRNA 454, 52 mi HAR
S P KRR DT 2 810 94 35 PR e 3 1 H 11

3.2 Fe” [

BRES TR A Kb ZR e K, B 5T
2 ine it m R EE S AR B
Db, 20 B8 1R P R B TR B A2 B A R . TE 2K
e, BB A R 458 [ F (ferric uptake regulator,
Fur) & R E R FRASEZ S . FRE T
PTG OL T, Fur (2852 4M ] o 2 40 i 42k B 7 vk
BRI, Fur (93535 i,

RfrA il RfrB iX 2 fil sSRNA XJ 155 F& V0 | ] 1 16
I 241 L ) A2 AR BB . Fur RT3 2 Fif
sRNA [})3&35 , NI SE Wil £ F€ V0 1T o 78 N L W 48
R . RN (Fe B WY i M Fur A1
1Z2 KK E , RfrA 5% RfrB < 35 1T T i e 1y 47 98
VIR RAL, P 5 I RE ) B35 T R 4878 RfrA F1
RfrB TR T 0 tp B — e VR

W5 B, TR T8 = 5 N KGR A 3
#1k RyhB sRNA., RyhB 7£ 5% 5% /K- 3% 31| Fur-Fe*"
AR, H Rk 5 30 sdhCDAB | acnA |
fumA | bfr . acnA F sodB % 6 >k il = M G Kk
mRNA # 5% F ™, RyhB sRNA 1 ] 55 shiA
mRNA [ 5'-UTR % it %, B S AR R 25 & 7
S PRI 254, T 4 i SR IR R A
TR, B8 = 2% BLRR £ P i i mRNA FFE 5% i2E
FLTR £ i T 375 il ) A S - v 2 R kA B i AR
B Y, RyhB sRNA 3 A] 8 45 4 i Fe-S
I R R A EEON T iscRSUA . 7Rk B = Y 17
#LF ,RyhB sRNA i it 55 iscRSUA % 57K iscR 5
iscS mRNA 2Z [R] X 38 (1) A 52 4 H AN XT , 7E iscR
mRNA ¥ 3'-UTR JE MR & 1) 4518, 4 R
BEREAR , iscR % ST 1 14 TIN0S S5 Fe-S 72 E L8
FB Y suf #2977, KB F o= S0 MG
sRNA 7] 38 11 5% mRNA H TR, e A A 4

A 5 A R B T R mRNA A9 RS 5 P M 4
B EE R B e S 5 B0, B R AN B X PR B YOS
P

NrrF sRNA J2 7 I Ji5 48 2% 255 11w s I 1) 1
sRNA, NrrF sRNA A] Xt 38855 Hb (1) 26 85 A 1 2
N, 5% 52 F] Fur PF B9 52 78 I IR 23 BE
v, Fur PR 738 5 30 6] NrrF B 3800 A D6 R TR 1Y
Fik . NrrF sRNA B8 25 & 5 sdh i A A7 (R
) E AN D3, T R 2 5 35 0 R I ST A2 S R I
i sdhA F1 sdhC 3 [H 1) 23K . NrrF sRNA X} sdhA
Fl sdhC 5& () IR 5 N 75 LR 85 (1 Hiq, 1 K
YAy W RyhB sRNA /M B F R TR 2 S
Hfq Z5 & A e R HEEH™
3.3 AL AEH

VF 22958 D TR 13 200 60 118 B 8 2 1 38 4R Ak 17
PRSIV o FE I 1 e A B B, 4 H 1 22 Fh SRNA
XAl I AN RN o XY 5 A o BRI R R T
H.O, I 31 5% rh i}, B11 . B55 . F6 1 ASpks sSRNA 2%
WA S RIATE ™. SILFEET, ASpks sSRNA A3
iKY pks8 .pks12 I pks15 mRNA T JH—ZL,

Li 252 & B, OxyS X Fl LysR i §% 5% [ 7]
U et s Gl KR AR Gl R S U s
iKY OxyS FI A i S8 AL W) B KarG HE I B 3R36
OxyS 1] B 3% 5 KatG LB G ah F X34 & 455
B B O R —BUOE & GC I T-N(11) A B4 %, I9F
H OxyS 5 KatG & [F 25 & 0936 1 52 2] HO, iy 1)
il o Daugherty %5 /K I T X Ub2 i b K ff 8% 14
B ) I o SR DA R R AR bR, R B R GA
OxyS T4 ahpCD FE I 1) % 5% , RoxY sRNA HJ 1]
il OxyS, i ahpCD $EH 2 555 ALYt 5 R G214 G
i, #71 RoxY sRNA FEREYG /A AT & 1 A AL 38 b
RHE—EWMIER . fEFEUD 1T IS 1Y B 4 i
W, G FE VDT T w5 Y IsrC sSRNA 5 IstN sSRNA A
R OxyS e AL T 28254k,
IsrC 5 IsrN TE AL N B R IEEEAEH . 35,
Calderon %5 & L, fEFE VDT T, (i OxyR ¥
f) RyhB-1 }2 RyhB-2 sRNA 75484k 4 b ok 4% s 8
EHT. ZHh sSRNA 192535 B A B TE S A b A=
FET R SRR LR i
3.4 pH I

J 38 PN A0 BT e B PR AN R R T BB ) R AR
J B A K T B A R, 7R — S L SR
TRLFI 55 2 B 4 TR Y, 2 2 TR O 1 T 7R M R



- 128 - TR SIEIT Ak

201843 H %104 %5 24] J Mol Diagn Ther, March 2018, Vol. 10 No. 2

GEAEPR AP AN G2 R H O h B H 2
GadA M GadB VLA A RREL W) , Jn i HE AL 7 A=
v-RBEET RN BRRIR M ; GadC 122 5 y-A Hk
TRSINARARLZ Nz E A . GadE .
GadX ,GadW ,CRP . Z$H% 8 H H-NS Ml o* A] i i —
F I IR AN 13k B A B8 PR R RS A i PR 1k R v Y
=iz DRt

Gaida 5% ' & Bl o® 3 I [ ¥ DsrA sRNA .
RprA sRNA 5 ArcZ sRNA [&] i} i 26 35 Il 5 K i i
A PTIRTESE =5 8 500 £5 LA L, P47 H 50 32 R PR FR
R E . iX 3 Fh sSRNA 25 15 I8 RpoS &
JKSF-, 1 T 5 M RpoS-H-N'S 1 44 I 45 > 41 2 K
BRATHIIPIRRAE ST o

T 7 pH PREE 20 57 30 ok 7 2 i 2 e L I
it RV BAC S 200 L S BT 5 T A 1 N R 4 ) B, LA
X pH 358 . A W58 & B, alx mRNA (1) 5'-UTR
A VE A pH B P RNA X 38k Bl PRE #% 4 JF ¢
(PRE riboswitch, pH responsive RNA element) , £
H PR P, PRE T8 5 2 BT 1 PR O B SR AR N
H 1] alx mRNA 11 SD J¥ 471 J i 3 B4 v [i] 1) i 2 Al

RS T o TEERPERREE T, PRE AE BA 1
(14 H 458, ZOBHA 30S W £ 1T 5 alx mRNA 1) SD
B A AR SE ale 09 B i B0 R
pH PRI 15 22 K An B XE LU A A7, AN s i Rk 2
il SRNA $12 i Ho0S R s i HR Bt g , DAGE B R 5 A2
k.o
3.5 MAHAEBTICAHTN LI

A RS TC RS, gl T 2 N8
——JE A FR IR AR RN A IR R4 S 5 25 1 (fumarate
and nitrate reduction regulatory protein, FNR ) FlIf5 %A,
I Wz XX 2H 43 & 4t (aerobic respiratory control two -
component system, Arc) I 15 AHOCIE I FiE . Arc
F G H ArcA P85 K7 F1 ArcB B . 76 =%
&0 T, FNR jl i [ 4Fe-4S | B Z A B2, ArcA/
B i o A TR i A AR Ok Rz R B = B S
ArcB ¥ H B #E Rk, ArcA P77 T 8806
ENR £ [ ] 0] 5 75 S D REAH OC /Y JE [, i 2t
SR ARG Bl RE R 1Y 635, T ArcA 1Y AE W) 274
FI5 FNR A .

AT S 55 5 B T E B, FrS ik TR 9
FNR 5 ArcA ##03% , Hfq #<##i i) FnrS sRNA #% & A%,
AT ] — ZRBAT A BRI P AR A A9 5 . FrS
sRNA 5’3t [X 3} 7] 55 sodB . folE } folX mRNA %%

A TP B 35 . ForS sRNA A0 X i ] 5
maeA J gpmA mRNA %54, DU XT TG 48 0 5 H i)
RUFFEAT I o o PR 20 e 50 B n , Il
1 TG — ZR B DR ke R B 4 R A N IR B A AL . 7E
ZERFMTT , RIAY%R AW o WS T ArcZ B 33K
WA, DT B4 58 ArcA-ArcB Y #E S VE
ArcZ W] ELEEI ] AreB 1955 5%, NI 7E ArcA-ArcB
PAFE TR B R R AL

ZRMELT R B E T A AniS sRNA,
AniS 7] 9% FNR J035 o 8 3 4 38 2 4 i R B,
AniS sRNA i i3 5 % % PriC 5 % JIK i) NMB0214
mRNA Flji& & M i) NMB1468 mRNA 45 & K& 5 AF
FH. AniS sRNA 5 Hfh Hfq #<#i i) SRNA A, 78
Hfq & A6 5 00 F , AniS sRNA g Fa € tE T
K, 45 Hfq 2 1 7] {2 F AniS sRNA 5 #! mRNA
GEE . AR B0 AR 1) AR 5l = AR
T, A E #2358 — 25 sSRNA 54 mRNA 454, i
125 22 P 20 B A QO 4 D 4%, 38 H X6 IR B 1)
&N, AR
3.6 P AEEMARTE

AR A FE R IR, 4 B sSRNA 591E 2R 5 i
WUIA K. I H AR R T i &R Rl asms
Jig | Sk AR i AR TR 22 ) Ak B 4 v 60 R A PR R
AJ &% B 36 F SRNA 19 3R 35 & £ 424k, Hirh sSRNA
101, sRNA 117, sRNA 322, sRNA 339 .sRNA 242
J sRNA 126 %5 % 35 F ¥ , 1 sRNA 124, sSRNA
113 .sRNA 128, sRNA 160 /% sRNA 217 & ik b
PE R SRNA 5 200 B i 24 14 5% WD A G o

B2 00 ) A X R 0 L 1) 7 MR R R R
B[R A, 20 e mT LLRR i AE 5 W 5 A 20
X i PP AR PG bR 4 00 4 4 K R 1 TS K B TR
TR R AL AT A E IS LT, sRNALO [ R 3K
T, I HF A9 sSRNAL0 5 mecA 3 [H & X
B o mecA & H AT 4 75 B K 45 & & H PBP2a, Jii
BTSN TE A R KT B- N R R R 1 24
P, $E7R sSRNAT0 7E i Y 40 P bR 4 60 A 20 K T 1)
fif 25 BT — 2 ER™ . il e WA
%G ER & BE SprX sRNA, H o] 411 il SpoVG % [
)& . SpoVG & [ HH yabl-spoVG 9\ -4 ,
AT 5 M) 45 5 €00 4] 755 TR AT TR O AR 4 e PG 6K 11 T 25
,@[3110

B 22 M 2 B 2% 9] 1 4 T A R 1 4 R A

AT BELAS B K PP R A E . PhoP/PhoQ XL 41
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Iy Z G RERE IS L2 R B s 22 B G I, DA T A
WA 25 . AR AR A T T, MicA sRNA
5 GevB sRNA A {4 phoPQ mRNA 1% K 1,
() $2 8 45 g 22 M ) 223k, DUTTT XS 0 28 Rk A 40 T
HEAT AT, SN, ArcZ sSRNA 7 B 330 55 2 5
JHe e R Bl (1) 2R 3k, TR 22 Wl A T4 , BELRSHDL P 24
Wik A E Y, 2R Ah B & H (outer membrane
proteins, Omp ) % £H il 10 42 4H TR X Bt A= e 25 1) —
FhALHI . MicF sSRNA 5 MicC sRNA 1] 43 5| # i) 1
HF IR LA FH OmpF 5 OmpC, S840 # X i 4 &
245, InvR . MicA ,OmrA/B RseX 5 RybB iX JLF#
SRNA #f % 72 4 Omp 418 5 1, 877 55 2% B
Y P SN B AN E

B S 20 A 1 A/ T R A B 24 1 A A
BRI, EhAMER G n] £ a0k E A BN R &
A= VEFH BT TR 24 4 sl At 4 I a2 B 1k i R e R 1
i HE RS BEAR TR A N 25 ) M FE . MurCDE
N HEZRE FN P AR 1 T A Bl O s R B KL
RMATREFLZMEKMEYA R, il NorF sSRNA
Al ] MtrF mRNA () % 35, B Ik MuF & K
SEE L HESE &P, DsrA sSRNA 1E N o 14 1F [ 845
B, AT i 3 K W 3 A TR 22 5T 24 1 1 7 A
DsrA sRNA 1] fig i/ i i MAtEF 22 254 4MiE 5 3L A
(1) 235, 11T 52 MR 40 R 4T AR R 1 B IBpE ™, TR
JE, HiAth 59 sSRNAs U1 ArcZ . RprA & OxyS, #5 1 %f
oS EATR T, 1X L SRNA 1] 2 5% MAtEF £ 254
HMEFRFGRIETT . [AAE, RyhB sRNA 7] 30 2 %
JR N RN 35 KA T 2 (9 CirA mRNA, E# 1G0T
CirA mRNA ¥ SD J¥ 59k £ 141, 728k 85 15 = 19 5%
F , RyhB sRNA A 5 CirA mRNA (] SD J3* 51 4%
A AR E NS, R, RyhB sRNA Al i 820 Ci-
FA PR 15 S TR 41 R X R T 2R R

AW K A 2502 S R AT 2 %
T, 4 TR i 25 AL ] R AR SR I E SR A . 2
T 3o 5 SR — 2 51 1 sSRINA 5% 00 41 T 240 i B 114 o
43 R Z WA ek 3 3h A HE 2 G0k 48 i 4 B %
Z e AR 2 0 2 1 3k o 8 1 i 25 BL A 1
AT

4 YHESRNASZEHHTK

Hfq F1 CsrA £ 175 48 7 19 25 7 A4 G b A 4%
SHVER, 0T £ 5 SRNA i 51X 2 FhEE 1456
M & FVEH . RNA 254 8 11 CsrA 7217 2 BUW

e ) RETEHETAEFHEENIEM . CsrA TER
o ¥ 2 R TP VR S B D R 4R TR SRR
Z20E 1 500 Z Fh 40 & th g T B . CsrA 45 & X 7E
mRNA & &% GGA My IX 3k, H25 538 5 v B
MRS 1855 B mRNA AR, CsrA 325 9 175
AT R CstB FE [ sSRNA Y,

T 3oF 4 DR AP Bl R B o B e BT AR 2R
FF A RIi27 sRNA. 7€ 40 i Py Jgk 22 J5 3, RI1i27
sRNA 3 77 4 Jfd BE A1 3¢ 2 11 Lmo0514 Y %K ik 5
Lmo0514 3 PR Jife 9 A [] B8 o A 8437 21 PR 45 P Y
F e, B U AR 5'-UTR K Lmo0514
Bl SR AR 53X 2 AN A H: 57 -UTR A 5 R A 1)
YEFRIREAL , FF HLA0 M P9 i 2238 AN R o 7 200 i P Jk
YRR A A K 5/ -UTR (93 5 2% 35 RI27 454
7, T 45 A 5, SD Y 8 Y B B AR A
Lmo0514 25 1 i A i i

TE M B FEVN T 1B, AmgR sRNA H mgtC
Y55 mgtB 2 A~ 3 P 8] X 9 )7 8h 7 %% ki ok, 7 F
mgtCBR 9\ T 11 ) B , v 5 2 ) [ F mRNA
5" AN . mgtCBR #9\F 1T Zi A 52 1 20 B 75 0
R Mg Fa A 19 MgtC 2 H ; MgtR 3l i FesH 3
fif /1~ 5 MgtC RO R% A% . AmgR sRNA 1] 1 il MgtC
5 MgtB & H B KE  f2 i MgR 5 MgtC 454,
K fif MgtC. 7E i A FE V0 1T 0, AmgR n] B AIG
HH MgtC 2 8 0 [AlRE 71 18 R 15 98
YIRS, R T i pSLT 3 7 5k 4 i 1Y) lesR-1
SRNA"™' 7E Bl 2T 4 4l 1 a2 P LesR-1 i 7] T
TEAN AR IR HH 2 15 5 lesR-1 B2k 520 1738 B f05 FE VD
TR E BCET A 20 b i A 4, I EL AT RGN BRUSR
YRR S, M5 PSLTOAT AR HER
sRNA, lesR-1 sRNA i i 5 RNA 3" ¥ (19 AH 5. 4E H
512 PSLT047 28 [ /K- 1 el 4% |, 1 % 2 71 iE 47
P . AN, BRI RGE 7R TE AR TE VD T
71 5 (Salmonella pathogenicity island, SPI) H' % Bi
T — /> sRNA K #t 1) 41 2155 5 1k 7 77 98 22 4L
il o IsrM sRNA A 7EAR S AL T8 % G (1) A 58
v ik, IF ELBFoe 45 5 Wom IsrM 78 Bl i b i3 63k
PR AV TR EORE h B T —2EH . IsrM
AT ]/ T SPI A R0N 55 K] SopA B HIlE 5& K
HIilE &V T T3 M R Z T IsrM il i 5
HilE % SopA mRNA i 5'-UTR 254, 15 5 HBfh T
(1) SD J¥ 41, 1 BH 1k 2 F g 1 7 A, DT
[ i A FE VP T 5 .
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TEAT BTSN B, AbeRT 5 AbeR2 X H:
TE B WA b g A= AR R E 2, AbeR1 sRNA
55 AbcR2 sRNA HV LA GEAB JF AN 52 1 FLAE 41 it rh
4= K 5 1 AbcR1 SRNA 5 AbcR2 sRNA [A] i 2878
R ARG /I BRUAR JER e PR B 2 A o A R 1
M, 2 4> sSRNA 5351 %35 1 9, (B % 45 55 B Ab
F T D fE , DI RETE TUAY B RNA 73 A R IE7E 2
DA 0 A= A b T G R AR LR IR . AR B
T AR FL R e i = B e B, R B B
Wi 20 R T O R TR 2 Fh SRNA B ), L
BURTE . XTEE S A A AT sSRNA B 58 ] %
) 280 TR P 0 M i T L

5 l%\%'gﬁg

s )T S5 EYE R FE AR E,
TE 20 TR I 45 X 2% vh 45 AR FH ) sRNA S I 4 &k
Mo A HRTTEA R T Z I R sSRNA, {H K
53 sSRNA 1A= W) % Uy g JF R 15 21 58 2 19 I B
sRNA 1E 2 JFAZ A 9 Hhos A IR — 28 56 R 3R 3k A
2 A7, T A BN A B A R R S 5 AN TR
B R S A, S B A0 B A PR o AR SO P B
BN 40T SRNA Y 2R3k A8 4k B X 6 ] i) R 3k
FEHEATER IR, X 8 71 4 TR PR S U R AR R AR )
NS A R A EEE L [, IR
AFZHE SRNA 75 20 P Az 42 A0 o 72 i 76
FEHR T SRNA 768 1 Fl A 32 90058 J7 TR A9 2 B B
SRR, WA & T 2 bR P LA SRNA
A R SR — AP 25 AR S R B
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The cellular and molecular mechanism of 14-3-3c¢’s influence on the develop-

ment and treatment of tumors

XIE Yunling', LUO Haidan®, YANG Huiling®*

(1. School of Public Health, Sun Yat-sen University, Guangzhou, Guangdong, China, 510080; 2. Depart-
ment of Pathophysiology, Zhongshan Medical School, Sun Yat-sen University, Guangzhou, Guangdong,
China, 510080)

[ABSTRACT] 14-3-30 is an important member of 14-3-3 protein family. As a tumor suppressor protein,
low expression or activity of 14-3-3c can lead to over-proliferation and insufficient apoptosis of cells, which
stimulates initiation, development, invasion, and metastasis of the tumors and can even impact its prognosis and
curative effect. This review highlights the relationship between 14-3-30 and clinicopathologic features of tu-
mors, illuminates the reason why the expression or activity of the 14-3-3¢ protein is abnormal in cancer cells
and patients’ tissues, and states the impact of 14-3-3c on cancer cells’proliferation, apoptosis and signal trans-
duction, trying to figure out the inhibition effect on cancer and the cellular and molecular mechanism by 14-3-
30 and provide a new target and biomarker for clinical diagnosis and therapy of tumor.

[KEY WORDS] 14-3-30; Tumor suppressor protein; Tumor
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[ E] HNHSFHEY R (loop-mediated isothermal amplification , LAMP ) & —Fl s 249 v
JZ BRI AR . HATLAMP R C LS D T T REMBISE R R, T LT ZM BSR4 S50 1
FEAR o FLHAR P =2 ORI A B v A0 DU AR S5 1 BRIz B Iﬂﬂﬂ‘f—z’—‘ﬁtﬂ SR 22 A LSO
TEGRIT- 5507 A SRR FERY B I RN SR %ﬂﬁ%iﬁ)‘éﬂ AR
V1 A FERE AN RERY Y 2 ELN A F4E {JmT}“ia\?ﬁﬁFTA{‘E’Jﬂ BT/ R
AR, VLRI G AR BB A AL T b PR AL 5 7 S D A S 56 T 1 el st #ﬁTg? , IR
E'Fffﬁm?fiﬁﬁﬂiﬁglﬂ‘*Pﬁ%*ﬂ—klﬁ“f“ﬂﬁzﬁf B A

[k ] A FEFWY R RPN FERY A R 5+ FEhr

Recent progress in technology development and application of loop - mediated

isothermal amplification
ZHANG Yaping*, ZHENG Zhigao, JIAN Baolei, ZHU Weiwei

(Taicang Entry-exit Inspection and Quarantine Bureau, Taicang, Jiangsu, China, 215400 )

[ABSTRACT]

ues to attract the attention of researchers in many fields. Research and development efforts on LAMP technolo-

Loop-mediated isothermal amplification (LAMP) is an established technology that contin-

gy have made much progress, focusing on many different aspects such as improving specificity and reaction
speed, simplifying sample processing, realizing multiple amplification, and application on the field platform.
In this review, an overview of new LAMP technologies will be provided including immuno-LAMP detection,
LAMP methods in microfluidic devices, electrochemiluminescence mediated LAMP, molecular beacon LAMP,
multiplex real-time LAMP, FTA-LAMP, and technology improvements in simplification and rapidity and prod-
uct detection specificity. The aim of this review is to provide the basis for further LAMP technology develop-
ment and practical applications.

[KEY WORDS]

Molecular beacons

Loop-mediated isothermal amplification; Immuno-LAMP; Electrochemiluminescence;

% 45 1 3R A 1§ 5% 20 )2 7 (polymerase chain re-
action, PCR) H T 75 2 3 /N A 6] B9 #4006 246 , 14 75
XF S B AT L UK B O AR IC A 2 Rl RAE R
DR BRI 5 JHAE F1 A DU A0 b A 0 45 3037 °F- 5 |
N BEER AR KR, @Itk T35 Er
SR YT I BOR AN A% IR I ) B Al B 4 (nucleic acid
sequence-based amplification, NASBA) . ie 5 R &

A AWM B D REE R A MHV ¥l 3 KA % (2017KJ11)
VEH 845 . KA B NSRRI IR B, T 4, KA 215400
*38 A R P, E-mail : 337363830@qq.com

fiff " 4 (rotational polymerase amplification, RPA) .
it T B 5 P 1 (helicase dependent amplification,,
HDA) R & i 12 9 1 (polymerase spiral amplifi-
cation, PSR) . ¥/ /1 5 45 1 97 1 (loop-mediated iso-
thermal amplification, LAMP) , H: ' LAMP £ R J&
A R EMER IR (60~65C) I ERY MR . 1%

3 2o o ] — b 5L A B 0 1) DNA R &
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fiti (Bst DNA polymerase ) Fl—& 3t 4 551 174"
R o

A AR B HOR T ARGE T 2000 4, H
ML) T FARAEMBFR AR, |2 T A%
TR Z2 A1 o5 2 A JEUAAG TN Bl R B %
AR ZA T LAMP BOR | i 15 st AR I A
PR BRSSO A £, LAMP 2R
I 25 AR ORI G S 0 4500, Yeeling 55/ 21
T LAMP BARKG N 5% H, feils , A I 27 A=
) LAMP i 5 © 28 8% # ol Ak o Zoheir 55 ™' i H]
LAMP J ik H TR PE N S o [RIE, fF 58 N B
e — L H AL AR 5 LAMP 45 &0 R,
ARSI H AR LA, i, Wang 55 & T 3
I T AL 3G -8 ) O B 4R A5 B R (1oop-mediat-
ed isothermal amplification - lateral flow dipstick,
LAMP-LFD ) ] F 6 0 5 J PRI R 2, 33X Ffogn i) 5 vk
GEA T AREZ MR LAMP £0R Rl LAMP H7
NIVAERS R YIS RETT O] alll BT N 8/ S 7 ivalll
7 K WFIEN DUR I R AT R itk , 284 v
TS B Rr S RS N TR AR AR b B S B
Z EY G LA T B K & 48 07 . ARy
IRIAEE 1 I 4% LAMP HORA B i S 4k PR A A
PRSI R S A A5 T ) RS BT A T AR A (R E
S5 T I R N AT LAMP AE AR, S 36
I AT TR B K AN 2 BR N B BRI

1 BN SEFRTEBRANERFEERMLE

LAMP £ 22 1) 52 i B 22 It LAAE 60~65C i [l
W, —J& AN Bst DNA RABE{E IR E F A BA
TR, TR IR ORI XUE DNA % A &2 MR EE fif
HE] YL, DNA 23 S 3 —Fh g 28 g i R, e
AT — 25519 5 DNA 45 &9 & B P 1t 5 —4&
2 H MR Y LR RO AE R T AW & A
S RN, AN A FRAEIR . LAMP BV g Ak
HRI o B 2 AP B B S — B BEO R I B B, B
BN T I AR B BRI R 1R R A — SR
GERLT B B B AR IR B, D) A
VE R 55 B B 486 S I AR, I 3l — e 4
W SN, e ZARATF A R RIS 254 AN []
KB 1Y DNA RS, L= 0 X 5 7 51 1) 58 5
L ) F AP A

LAMP J& — BB (4 I 3 A, B B 8 i 18
o W —, SEG MK 7k AH e, LAMP K i)

RS tEm o 4 &5 BIHEY 3 6 AR X
5, — BATA— > 51 WA BEHERA VC L, 2 T30
WA BE KA, Wl 2 PR EE IS R i PR AR AR 4
PR kAT B LAMP B R AE HA£ 58 PCR
PRGN 10~100 175 , HAS I BRIk 21 10 4~48 D1 5k
HHEAC, $5 2, LAMP £ AR 7T RLFEAR R B Bt
ol 5 7E I ACRE DR A B B B, 6 0 380 5 1 & A
o =, R I I JE] LA S8 PCR 3 88 46 0 45 S AR £
LAMP B & MY A bk, HFEZHE T
T B 2 AR TR A5 RS TR R S R 2 o LAMP 4
REEWTE 15~60 min N, {fi DNA #"# 10°~10" 1%,
05 1% 58 PCR 9 34 A0 L AS I i [R] BE A8 45 06 1 h A2
£ feE , LAMP AR S5 K B A S & 5 1 faf s
ALRARAG I i, 2432 ] LAMP $ A K6 I
JE R AR st AT DA L A sl ) A A 2 R TR
PEATH G RN , 07 AS 5 SR AT B A 20 R B IR
IR IE UL B . W, LAMP J b A 75 —
5 FE IR T 4% AN K VS B ol LA It B I R X S50 A
FEARTG K, R N A i B, 534, LAMP W &
IR AL TR o F 1 i Ft v, & 7= AR R i Y AR R TR
B, 5N Mg 85 A AN K 1 AR
fig ik, Zead B0 5 vl LA aE i IR B2 A H A
DUUE A BN T 25 8 S 75 R AR A TR 34, v] LLAE
PR ZR O AGE B 28 s RN ES et R AR
1 % .SYBR Green I 55, 3 15 A1 N7 9 201 €848 Ak B 42
I LR

2 N SERY ERA

2.1 EBRAERE A S P

LAMP 5 AR A4 T F il PCR 4G I 7 AR e EL4F
o B a5 R T B PR, H T, LAMP £ R 19 it
FEAE AR 2D SR R R X 2 T T PR

LAMP Jz )i 5 514k H bR 2 — 52 fi fe i #4057
o PN LAMP H AR & — 5509 1 7k , LAMP
AL D o A7 BRI AR A A K v A ok
HEAT o BRI, AR L T AR 1 i B R SE f LAMP g
% 6 AT An] B} (8] FATAn] 7 19547 . LaBarre 55 iy
T T — AR O K R 5, L — A
AR R, i FH AL 2F PR3 Curtis % 2 I REFF & T
— LA A BRSO B 20 T HIV 0 5 4
W 534, Hatano % ™ ST Aty — > nl AT 5 4 1)
1 4% B BE #% K] F LAMP 4% AR 52 &6 I 5% 3, 9F
55 UE AT ) R G — AP AT R A I O i
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Nkouawa 55 " fff H] — 4> 0/ i 19 #ROK O #4777
LAMP 7381, 348 1t 22 48 BE % 1l 20 1 T4 I A
S FEAE AL i A0 BE R 2R L AT R TR Ak
LAMP SR IPGE BRI T51%

BRI B SR 22 A2 ) S8 =S T A — 18 DNA
R AW, i Bst 2.0 3% WarmStart Bst 2.0, Tanner
S TAL T IX SR 1) 5 5 AR LAMP A R
H & B Bst 2.0 5574 1% Bst DNA -G BAA L, fE
U AL B A LAMP fo b B ok 86k LR B,
T %8 B DNA 24 il 2 2Aott LAMP £ P Ak
OO 2R o

R HHE B ( procedure for the ultra-rapid extrac-
tion , PURE ) J7 125 i — Fift DT 6 e Y8 v 1 0 2 I 285
¥ WOFF B (Mycobacterium tuberculosis , TB ) 4 Jify
AR A AR A (0 — o W BB AROR S B
FE & HP g DNA F] 580, AT PR3P R 5 P i DNA
It H, WHEOR IO 52 22 B e 0o pL, vl LATE &
Jrerh [ 58 35 J5 b X Af T . Nakauchi 487 BF5E T
D7 (Al D R A D e s 7 1) B BB A
e B S A5 7 1 3R] s R LY, B AT O R
I 5 R 2H RNA, [A] iy 18 BETH B RNA S5 . 5
HC At S 56 3 I R AT A AT AL BT AR 1L, X — R
To AR E L o HAT , 31X — 4 B R AR TR
R RE AV HEE . Aydin-Schmidt 2" JF & T 30
DNA $2 HU AR 48 19 35 4 5 25 57 4% 52K (high
throughput DNA extraction system for loop mediated
isothermal amplification, HTP-LAMP) , F T4l 7t
DR NS S HL 5 e R ot A ) AR T B ML o £
55 18 B DNA $2HUR GE A% [R] I H2 1 96 /MRE AL,
FEBGR T B T LAMP &0, 76 2 h N 3RASAS:
MR 55 1% 58 PCR K2 25 S AH LG , HTP-LAMP
6 ) R A SR 40.8% (95% CI:27.0~55.8) , K 55 M
}99.9%(95% CI:99.8~100) ", & H Iy I fig
i IO A7 R i b A% R 04 B IO ], DT £
LAMP F A0 3 2 , 3855 7 AR A G I el
2.2 ks

H AT, 8 4 a7 504 ARSI B A R ] W LAMP
PR BE R E B ARRKE > SR, AR
BT R KA R BB J5 % . /£ LAMP S
R P I A SO AR IR, RO 58 BUE , AR
T 1 E 1 2 R Y 4 W (polyethyleni-
mine, PEI) , 7=/ PEI-DNA-probe &2 5 WTTIE , 158
HMKT T 38 i W€ (0 A8 Ak B AT S B R S P A

M=, Seetang - Nun 55 8 40 2K 4 J0UR AR 18 1
DNA 45t 5 LAMP AH45 &, @57 1 dad Py IR WL
Y 5F H BEZE A AIE 9% B (white spot syndrome virus,
WSSV) BJ LAMP J5 3% , 1677 12 RASEE A] ik 200 4>
P& U, 3 m] DL 240 Al DLOGOG % 347 % 8 . Na-
gatani 55 5 W L Ak 2E T TR R T S B
LAMP S 7, ABATTRE 22 9 B0 il B i A 4= A8 00
O I 3 AR o 2 e e s )L B3 ) 5
FH L W 25 5 i o) L AW 3R THT 2 1 R, 5 | e L
I REAIG , NI EA T2 52 2 £ . Satoh 48R 45 T
— A 3 AR A I P e AR RS 4 5 DNA Y 41
() 75 7, 33X — B AR T T I AR A I N 2, K AR08 s B
(human papillomavirus, HPV) , fiiy 45 A “Clinichip
HPV” . Siddique %" % T — ML F groEL 3£ H
(st & bR ic i LAMP ks B A, T4 52 75 G
T2 RN 7K A A g 1A S (Vibrio parahaemolyti-
cus) , AR 4 100 fg/uL, & T PCR A1 4 100
o DA b Ty LR g 2 5L = LAMP 2 AR K
FOESR TS

3 MBI SHFRYERA

X2 AR W bR AR W 0 v RO RN S T A
D, 7 W PR3 95 12 Wi A yR Y )5 b B A5 JE &
F, Ki# A 1 (mucin 1 protein) , 1E A7 —Fh I br
B AR TV 208 M v G s B e R
GUEZN N N R RN R o i 1 |
LVAENIER b Bz 40 iR AR H AR, PR ot Fe A7 R
R AR S P S T A U e A2 W ol i AR A
WhEL I, Joo BE VA TN TR B S BE PR A
&1 (immuno-LAMP) V-5 I TR & H L. %
PEAR T R AERY ARG E 24 FELR F5Y
SRR . SRy T4 v R RS Y R R R
BB T SR ARG T30 8 1 g U
B fAh 2514 B DNA 5% RNA 43, A S
PEFNE SRR . Cao 55758 31 /&5 2% ARG 85 11 1 Bie
i, IF & — P ELAR A T 0 S e A S AR IR 1
FAR, T2 R A s ok R 1, HE
BOLIRA AR R R B 1 1 [ TERE R A
RWEER L, SR 1 BRI E I AR R 1
T AR Ao B A0 5, B P45 A Y C AR 4 4 3 A
PE S s B E S W ECIRYE R B3 514, i 3 re-
al-time immuno-LAMP £ Rt 7 & . K, im-
muno-LAMP R4 3 {5545 [F) T 3 5| Wy i &, O
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LT B WIORG B 1 1 Bt o R i R N PR ATk
120 41

1 F B R JE I R AR S A W BB A 5 R T EE Y
P, T RE P ELE R st g, ki it 41
AR 5 A A 00 40 A TR AR A L 97 7 B 4 2
JEH L Seo &S IF KT — i B
OB DA E BT TR B R R S A
BRI T 3 o TF 2 R U A PR 24 A — A i
Adw, — A WEBETEFE R SHHCE IE , 24 R E (B
2.5 wl) BN TR 24 4 % 3k
FEAR G AT 850 r/min 50, A5 5 A W 43 A0 2 24
NERBEZEN . R, B N RS T LA
TS B R 25, 5 000 r/min 550, 55025 ECE
T 66 CHRA AT FO L 3 . XFF R P
J5 i, 1 LAMP $5 A X 3 B8 9 8 U5 JE Ak (K
A O157: H7, Bl A% ZE VD T7T 1K 1 A ) af 4 9K
B ) EAT R o i) % B T (eriochrome black T,
EBT) 415 19 0 €545 4k (D25 68 31 K 0 68 R 1 o
5 AR (A7 AE , 1 24/4T (G/R) Rl 5 /41 (B/R) H
1Bk DX 53 BH 1 285 BB PR 45 51 Ao dr il R A
1 h N5ERL. DNA AR A 500 4~4% D1, 2 B 1Y
I R A 100 AN BE AL PRIk, 3 Rk o1 a7 5 Fn ol
T 25 T 1 Il R 2 T o 1 Bl 4 ) 2 RN [ B 3 1)
B0, 7E 60 min NHEAT IR SR 1S, JF Hoad i A
MR AT bb 6o I W 285 B O i, B i Tl 4R 4t
T BEAEL A SRS T ko

Ak 2% % 't (electrochemiluminescence , ECL)
B A UR ARSIy =X, A B R T AR R AR
R AR T8 X Pl il T R I R B 1
i 2 3 K BT S — iR B A S A I T [Ru
(bpy)*]ClJ&—F & F ) ECL & ik . 45 Fh ECL
WG AR T B R R E A S, AR R
T —Fh I B AL ECL £ R |, il i 53 2 A
Bt 54T micro-RNA #1**, Roy %5 W58 T
LAMP B4 ECL £ AR Xt DNA #6300 F1 5 #2047, 48
H LAMP J 473 1Y H i DNA, il s /R S
fok HL A 1T 19 [Ru (bpy ) * 1 45 -, P38 1 — 9 i
(TPrA) fil & ECL S i AT & H 2856 AT T4 X
PGB A T4 A [R] 4 o PR s S 5 471 1) DNA
Ko B an, IEF R P AR DI 2] 1 pg/pL (3.43x
10" copies/wL) [ #E DNA ., X 4k 55 #F & (Bacillus
subtilis) DNA # iy () A U R 8 10 pg/pL (2.2%10°
copies/pL) o PRI, 30 7 92k 14 DA A2 bR A T

T A B 1 A0 A DA B B /b g R . 4
HA v U AE AR 57 L 1 ECL H0R 5 LAMP it
B FOR G5k U — M RO E B TR
RGN A 336 o g AR U A2 A XA R A N v Pk
BURAE RS AE 5 TR L R B A Y

H i LAMP $ AR 322219 Bl s 2 45 R PEAG 1 8]
ek Y3 7= Pyl i LYK L SYBR Green I 44 {7
UUTE PR A Z5 M 0 e (0, Qe 372 45 B0 4 3K /Min™
LSRG AE T i AT RN . X AR BRAR 4
X3 B = Wy A AR R s e 3 7 1, DT -5 2R
FHYE . 4 F 15 Fr (molecular beacons ) B A H 5 HAY
DNA J B4 &5 Ja A 77 AR 5O A5 5 B Fe 5, IRk
VS — b ELHEE B4 38 7 W48 7 ), BE A% akt S A1 B
PERY )R, Lin 58158 T — Fh o7 8404 4 715
bR 48 s AR 5 1P 34 77 7% (molecular beacon
loop-mediated isothermal amplification method , MB-
LAMP) , W% T LAMP A H 23 115 b A
TR B A A KN 25~45 bp, # Ol 0.6~1
pmol/wL , 5 i & 4 60~65C , 3 H. MB-LAMP ¥
R A REAZ IR F) 1x10°ng/wLl. i 2 FIEbR1R
7N LAMP S5 ARAT AR 1 A I 25 SR A PR =

FE A it T e PR ARG 0 A R S X
FHAE TS Qe By rbo I A Y i R A 28 Y. Liu
ST R T — b 2 I PR AR IR O 12
(multiplex real-time loop-mediated isothermal ampli-
fication, ml-LAMP) , 7E — > 5 b 14 25 o [7) fsf Az )
U 11 IR (Salmonella) 1Rl 7 1M 9K % DNA. 7E
65CH 4 60 min J7 , 18 1k AN [F] Y 8 i 1 B2 (Tm) >k
DX o34 5 7= 4 o Ad ] 19 i 1Y PR B 56 F 2
LAMP £ ARRE 5%, &% B 7 5 RE A8 100% L X 73
AN R, AR I R 55 2 8 PCR AHAL . (I, 2
# LAMP H R TE & Tolk & il b B W] i A0
B, BE A% [a] I A6z 00 22 Fof i D BT, 19 2 T K I (]
A

I MEAEA SRR Iz ki A5 2 3 —
Be SR BRI, U R SRR AR L I, TH
IR By Tz ARAE SR T SRR R 2
P FEACR AR T ol i . FTA K (flinders technol-
ogy associates , FTA) & HH 4 il i 118 40 28 5 7 28 1
# B S FIRU T A, 0 HLS FTA R 42 fi e 9 2
i, HOR R A5 2 Y L T 4 5, e o P AR Y 58
R, R AL R T B A L DT S 3 PR A AR H o
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Peng 55 JF & T — Mk & FTA £ R ) LAMP £
W5 3%, FH A 4 > 5 1) A T HR 15 26 L (Meloido-
gyne hapla) ¥ , FHAG I PR 2538 PCR #5001 100
o Wu 88 ke iz 45 & FTA SR B LAMP £
W5 kA 1 L DL H (Babesia microti ) &G4 1

M, HAG HUBR M 0.687 fo/pl, & 48 1Y PCR KK
TR 7 0.687 pg/pL, H 20 f3E 5 4 FHHE A4 %R
100% , 15 BH I 05 ¥ A S Pk ol L SR B0 vy L TR L pR
S0l S E R 2/ B 7R (P R BT B N o~ B
HARBZEWET,

x1 EEFRERNTSEFRTEBER

Table 1 Summary of new loop-mediated isothermal amplification technology in recent years

R A AR AR T i 1 P
GHEFR AT B AR PR REREE W RN AASTEUG  Cao.ctal™
ORISR A AR AR PR IR RO AUPRIR AR Seo,etal™

H 2% e JEFR A 5 S R 0 A AT S iR Roy,etal™
TR T SR R b B W L o Lin, et al™
LTI LERY R R o TR Liu, et al™

6 FTA WA SRS R ARBICRRA R SRR B TREK Peng. etal *

Wu, et al'*’

4 RE

LAMP 5 AR & —Fh GBS R i 18 07 vk, ok
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