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Research progress of molecular diagnostic markers for primary hepatocellular

carcinoma

WANG Kai*, GAO Shuai

(Department of Hepatology, Qilu Hospital of Shandong University, Hepatology Institute of Shandong
University, Jinan, Shandong, China, 250012)

[ABSTRACT] In China, primary liver cancer has a high morbidity and mortality, which seriously
threatens the life and health of people. Screening of high-risk patients of liver cancer and detection, diagnosis
and treatment at early stage are the keys to improving the treatment efficacy of hepatocellular carcinoma. Cancer-
specific serum molecular diagnostic markers are an important method for early screening of hepatocellular
carcinoma, and have been widely used in clinical practice. With the continuous application of new research
techniques and the deepening understanding of the mechanism of liver tumorigenesis, more and more molecules
related to hepatocellular carcinoma have been recognized and are expected to become markers for early
diagnosis and prognosis of hepatocellular carcinoma. This article briefly reviews the research progress and
potential clinical application value of molecular diagnostic markers for primary liver cancer in recent years.

[KEY WORDS] Hepatocellular carcinoma; Molecular diagnosis; Screening; FEarly diagnosis;

Prognosis prediction
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ST B AR S e S 455, ] =
5yt T EHE R FERG R R EAE il 4R S
miRNA 30 456, TR ok ok Jm SOl 21
KV RAFEILPAEAE™ EFET, 5 miRNA 2K
b1, IncRNA 7] Z 5 4 g 385 58 70 fk S R T~ L b f
] 78 Jo1 5 Ak A= 28 i 7% 25 22 A4 e 2k Wy o i
PR,

I E ], 2> IncRNA 75 T 634 5 50
fie 2 ¥4 , 41 HOTAIR . MALAT - 1 . HOTTIP . H19 .
UCAIl .HULC .GAS5 .MEG3 %> HAE fF vh &
IRV 1Y) 22 5 R AR R gk 2 Wb A de £t 1 w]
fig. BN, HEIH {F 5 —Fh 5 IncRNA , ANMUAE
TP SUh i 20k, Hofe HOV A 56 T8 8 35 1L 3%
AW SR TR Xu FERESE T A I I A
W & IncRNA ENSG00000258332.1 1 LINC00635
T FmizkrfEantE . s &8, 5 CHB
BB KO R AR R A LG, X P AR I Ah 1k
IncRNA 7E JF 9 (B3 s 38 2 ik . Hod
ENSG00000258332.1 M CHB H 2 w2 W7 T8 1 ik
TBEAE N 71.6% , F5 50k 83.4% , AUC K 0.719; 1
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LINC00635 F T2 W M UBNE R 76.2% , Fe PN
77.17% , AUC J 0.750, ¥t T AFP ( i Jg&& %
54.7% , R S VE R 75.3% , AUC K 0.666) , T = B
& M T2 W AUC 1] 35 0.894 (LS W 83.6% , FF
SN 87.7%) 7 X 86 & ISR WA F) F IncRNA fE
IR WibRIC Y HA T RN AT S . IncRNA
o I3 R 2 WA 15 5 22 KRR AR I R F 7% 0F
FTH6E

5 ZER#CY

AFP 158K 52 H Hi b H e 3z 0 g 2 Wi bm il
W1, Lk 20 ng/mL A2 W BE TR 2 b, J
AR 13 BETTUAR RS W, H AR AU BR i
A R O A AR e 0 i A E . i DA
WAL W B8 T 5 W0 2 W, AFP W] fig 3145
B B U | DR R A2 AFP 1) d5c 832 W 9 (AT
AfF THEZU RS . 038 & AFP 1912 W i
£, AFP 7] 5 H A2 Wi FE An k5 0 H o Bk AFP LA
Ab, HoAlh T 12 B 8 A As e i As 8 T
IR

AFP LA 3 FibIL 2SR, 5 BB RN Zh &
fie JIAE, 435 & AFP-L1 AFP-L2 fil AFP-L3, H:
h, AFP-L3 XUk U5 T i jed 240 B, Rt g oA ol X6 1
JH98 B A RE S . AFP-L3 1) K- 5 AFP
IRV BEAROG B T S R e, T T
AFP BB ARAT I o 78— TR\ ) iF 50 b, B9 5
I AFP-L3 X} F F. 1 T 968 19 12 W s e HF AL T
AFP (AUC 0.77 vs 0.73) , 1fii AFP #l AFP-L3 X &
K W AT Ak A5 BT 4 1Y 12 W AL fE (AUC 0.83) , LA
AFP 5 ng/mL 2 AFP-L3 4%} 12 Wi 5, — % Ik
B R A R P R S R 4y G 3k # 79% il
97% >,

A FR K Bk = s e 1755 2 1 (protein
induced by vitamin K absence or antagonist- Il , PIV-
KA- I ) J& H 4k R K 235 577 A i) —Fh 5 5 it
It o 7 A R A B b AR R KR
WOR AL R YIReZ B, 15T T PIVKA- I 197~
AR TEIHE R A R, oK B T, L
AR R R R T A bR ic . fE—Tok A EN
() BA B 55 H , Wu 55 % B PIVKA- 1132 W 19 19
REREA T AFP (S 76.92% vs 64.34% , 45 51

86.26% vs 73.28% ) , IfiL i PIVKA- II (7K 55 i Jeg
KN A3 ACTEBE K BCLC 43301 %5 14 i 2 A0 ¢, i ot
T 5 92 W, B PIVKA- 1T (AUC 0.812)
FI AFP(AUC 0.797) 0] £5 31| 57 &5 (112 Wi 84 g (AUC
0.849) ",

R 3L 1 73 (Golgi protein-73, GP73) 42—
b 2 B R SRR AR 1, )2 RIS T A Al
21 1 0 v A R Rk B D, SR AR
JH9 £ 3 R LT GP73 7K B 3 T Jing 55
(52 & B GPT3 12 W I 9 110 B0 8% AR R S 4 43
R 92.31% 1 83.87% , BH: T {E Ky 87.8% , Pk
TINE A 89.7% , HA B i 2 Wi i

{535 tR: 2411 fitd 95 $C )5 (squamous cell carcinoma an-
tigen, SCCA ) 22 28 iR 2 [ B il 51 S0 1) s L
[z AR TR . AR T R R TR Y g
SR IR T s A e ek PR T, BT SCCA
F14) % 15 2 ik 98 240 M 2 o AR A 5 51 TR BT R
FFRE BV AEAR IO o Yu 25 1) — T 25 260 R 3
SCCA £ Wi 9 1) U 0 0.61, 5 510 0.80,
AUC 7 0.76™" , AN, TEMIE 2 A B, T
SCCA MRk Tt , Himl 5 IgM 45 5 IE s &6
Y (SCCA-1gM) » Liu %5 i — I 25 2 43 My & BE, XF
T 192 K, SCCA-IgM Ry ERf 1 5 SCCA #1124
(0.77 vs 0.80) , fHH: 5 AFP I 4 v F 7] 4575 55 /&
F2 Wi R 1 (AUC 0.90) %,

6 MNEERE

JH-98 S 9 B e, R 2 80U B A2 i © A i
FARBIAEIT e AERBLE . B L, B A 0 A AR
B2 WX iRy B B T EENE .
T = B S P A sl T B —
()R BRI o Bl O T 02 AR B & 8, FRATTAS
DL G3F 2 T B0 UL 98 T GO0 B A 2 R .
AT (RT-PCR S8R 54y Fi2 Wi b R 1
R AT FRATTRE 0 R ) 35t 4% Je W 35t 1% 2% - DNA |
RNA J 8 IR 2 |, 99 &8 0 Jo B2 Wb
CY . AT FRATT E MR G K DNA H
FAEFRICY) . miRNA | IncRNA | VL K & (A bRic ¥ 4%
J5 TR BT Y i R 4y 12 Wi bn e W i B 5
& RS R IRATR LUE S R 2R AL Wb
1CW 43 S HA AT I DR O FH A A, W 43 0
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JTFEE B R 2 W R T 5 SRR TIUR FIBY R A
PO A5 T o R, AR 2R 2 bR ic ) Z 6]
A R, RIS IEA T2 WAL BE . SR, A4
SEGCWRCH L, V2 B0 T2 WibRic
JEBL B2 %ﬁ%,ﬁhﬁm%kﬁﬁﬁf

PR AEATS 5 28 R iy B 19 Wi PRAE 52 2R AT 36
ﬁLﬁEﬂ%%%@%%&%i%ﬂﬁﬁE%%%
FAE o PR, A4 S 2 S S T2 R ic )
FEIM LR UL, 7850 H X LEhRic P i I3, U A
S, S IR B i PR A2 W 97 200t DN U ) e 25 Al
55 A2 2 AT — B Tk RIS I B 27 1]
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FEAEHE PR 9 AR R [ 5 535 i ol

T IME BT EFt EAT

i

[ ZE] BH BUEEERETRMNEZRSE . Fix BREEREA S 20 FiAs R 55
PR 9 A8 7w 1) A5 B IR, 305 Sanger W5, DA H 5 26 114 37 25 R0 R 58 A8 R A Il 95 AR AR, o326 4 i — &
23 P FEAR I B L TR AR R I B K 2% o T 64 48 8 A 23 0L IR 9 AR Rl 35 5 X 225 iy
PEATHNAIE . 2275 W (038 S) PR RIS 8 PRI S e A PR BT RGP I TR . S8R 45 A K
I3 B2 G EIESS A — B, ARSI E XS S S AR S Tkt B PR B Y SR AR 6 S HEA T TR A
S B S PE R E PE v R EoR . EEi TE S BMESRIE DL S Sk FRE PRV i B R R S AR K
W5 2 2% it P 1 B 25 22 DR 9 22 A 50 6 1) BT 1 AR o

[X$ER] HERERED;, BESHN; MG AT gk A e fie R EM P
s 9B PCR ik

Development of national reference for deafness gene mutation detection

YU Ting, SUN Nan, QU Shoufang*, HUANG Jie*

(The Key Laboratory of Biotechnology Product Test Method and Its Standardization of the Ministry of Health
National Institutes for Food and Drug Control, Beijing, China, 100050)

[ABSTRACT] Objective To establish a national reference for detection of deafness gene mutations.
Methods Serum samples from healthy people and volunteers with 20 different mutation sites of deafness
gene were collected. And wild type and mutant serum samples were screened out by sanger sequencing, and a
set of 23 samples of candidate deafness gene mutation detection was prepared as a National Reference. 8 kinds
of deafness gene mutation detection kits from 6 manufacturers were used to verify the candidate reference. The
homogeneity and stability of the reference were detected by the combined probe-anchored polymer sequencing
method. Results The validation results of most reagents for most reference materials were basically the
same. Some new mutation sites found in the validation process of reference were sequenced and verified in our
laboratory. The homogeneity and stability of candidate reference meets the requirement. Conclusion
Through the collaborative verification and the evaluation of homogeneity and stability , the national reference
for deafness mutation detection can be used for the quality evaluation of deafness mutation detection Kkit.

[KEY WORDS] National reference material; Deafness gene mutations ; Microarray ; Time - of - flight

mass spectrometry ; Combinatorial probe-anchor synthesis ; Fluorescent PCR

ST RATIRFE A o IR E R WA B W IESE e B R, Hop
ANHZERNE GIB2 N . GJB3 I[N SLC26A4 H: 235delC & GJB2 J: A H W= 2, GIB3 It
[ FIZERiAAR 128 rRNA FEH . GJB2 FEH AW R AR ] RL5 | E & G ok ot al & Bk s L vk

AT A B R ZHEAF R AL R (863 %] ,2011AA02A115)

e P ERRH R, TAREDHAR T Bt &7 kAL ELETEERE, LT 100050
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LEATEREZE . SLC26A4 FEIA | IVST-2 A>SG 7%
S EKATE K LR AR RS R AR . ok
& 1 1555 A>G 748 5 2 HpE RS hiE R T EL
N 3 B VIR G o I IR LR R WIT g i 4 5 86
PRSI AR 25 A ) i 8 BT R0 R B H A
i /3 I KRB iR 9T AR IR S e AHRERY

H F7E I AR L, - 38 35 DR 2 A8 A6 T B 1y FH i
R B 5 |, I HLBE A G TR B G AR
OB DR B2 (0 34 0, 2 R I 0T R 2 A R
FEIET R o r T B0 B 8 3 RS I3t 0] 8 )
D5 3% 22 P, AL 46 B 20 s 3 L AT A Ja) R
2 VBRA AR A Y 986 PCR A S,
] PP 33 2350 & 0 PE BEF8 b , PR IR I PR FE AR 4G
W25 e B R . SR B ERF RS
% AT R — A F A A . P
25 ik BFFEBE 2016 AF T 4R WF ) 52 L 1R 58 A8
R I M BE VTR I B X S 5% W Tk 4 H &3k
20 A LA A5, Ry AT SR T B A TR A I % Il
PRAG 95 28 1] B P A S AT SRR 2750

1 HESHE

1.1 FEAR

AR BB T A2 AR g Be R K A b
O EXMXTTES R BE AL A 301 BE B A5 I BB
1.2 Bkt

I a5 A% 1 T A S 3R PR A I K ) & (F
FEFS vk ) W A B A A R W] 5 — 0
15 A% 1 - 5 35 PR 5 A8 ARG I 57 6 (TR IR [ B g
POW AT MR B AR AR B AR AR B
i PR 5 AR S I ) e (IR A PR Al e SR A 7 )
W [ A KA R (B0 A RS Al 5 B 22 5 Jlk ok
PRI  3 79) 5 (PCR+5 3 44 58 125 ) 1) 1 3 M o913
A WA 2E A R 7 5 20 R 28 3 RS I i ) &
(%6 PCR %) (2451 28 5 RS D 3A50) 6 (5l
PCR 7% ) Fl PDS & Rl 12 5] & (956 PCR %) 1
W [ 5 e e B A AR A B ) 5 4 300 5 B R A
A7 £ (ARMS-PCR ) 4 { AR Je i A= Rk
ety A BR A F]
1.3 EZRIMER

fhe® LuxScan™ 10K-B f#L M4 51005 B 51 (b
T A WA RN | AR 7R I 248 ) DR MassAR-
RAY &ATH[A] 35 4G 0 28 8 () M Tk 3 2 W B

A ey A BRA J A 77 I 42 ) . BGISEQ-500 4 [A]
WAL (AR A W Bk (RO A7 BR A B A 7= I
ft) (HB 2012A T i 2% 2 A I N B A= Mtk 2=
FR S 7 A2 P72 35 448 ) L ABT 7300 %¢ 5% PCR X (35 [H
ABI A7, 55 p 9 B A= W B AR AT BR S FI 241 ) L Bio-
Rad S1000PCR 1% ( 3 i Bio-Rad 2 &) 2 7=, /R L
P LE R A A BR A F 4R o

1.4 ik

1.4 FEART B SR 5

M4 H bRk 08 4 4~ 3k B (GIB2. GIB3,
SLC26A4 FILERiA 128 rRNA) 4 20 47 5 (GIB2
I A 1Y ¢.235 delC. 299_300 del AT, c.35 delG,
c.176_191 del 16 R4 , GJB3 3 A 1Y ¢.538 C>T
c.547 G>A RAL , SLC26A4 FE[H I 1Y IVST-2A>G |
¢.2168 A>G .c.1174 A>T ,c.1229 C>T .c.1226 G>A |
¢.1975 G>C, ¢.2027 T>A ,c.2162 C>T . c.281 C>T,
¢.580 G>A . IVS15+5G>A 55 4% | i 4k ki & 128
rRNA K 1) 1095 T>C 1494 C>T 1 1555 A>G %
EVFERN BT T 10 X% PCR 4 84514, % R MREA
HEAT PCR [, K 3R 1) 3L R P38 B Bett AT Sanger
DT o BN A B A R sl G AR S5, e FRUI PR A1 &
MR AE 5%, R I EDTA Pt BL25 3R I8 R AR T 2
ZORBYSME ML (30 mL/N) , T-80CIRFE. ABFFE
I RIE A B AN R IMAE R AR FRAS T R
SRR R, I TG FE T
1.4.2 EZERZ% &

W P B A Yl 5 AR 7 L 8 5 TR A A1 ) I A AR
BRI IRA), B 50 WL IR A 5% i 3
903 UK I, LW X214 HCKH BUE , JE M B, [ 28
BT 2SO, BHREASA TIRAH SN,
FENG EARZS . IRAT A N R AR T, LA D
Mo BERAL ] A — AEEA B T 1 R, DA B FE AR (7]
RE . FEARG S —— X, Tl A A3 AR
W RIEZHRE TEAf o PR AR o HE 2 PR 28 AR FE A R
WS F B IOk F DNA BEAS, ] Tris 2% 006 B
Ja AT %e , 25 /3.

1.4.3 Z%HKIE

FH6 T2 8 MR & X 2 7% i ik AT B
DR 2R A5 A7 pii, A B0 IE , 3k 2647 4 7% 6 iR ) J
B FREME AN TE 4 — 8 Rl e i 4522
R, X REA IR IR DNA KB R 1 ng/pL 1)
DNA #EA7R I, %7 1 ng/pL 4k Ji 1) DNA FEZA K fE
FE A O A 9 A8 A0 a5, D) R A ol U B 5 7 FR
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6 1000 R e FE R AT A I L T ARG I 4% S, R N A
RN Fog Rl FEN SN A N E S VA=Y ol FieNsE P4 b
GEABN LSS R B A
1.4.4 EZERS% HEGEEMYSHEIE

BEHLI 4 £S5 0, 40 3 F 37CHE 1.2.3 .4
JE G, SR A T i 3R A I P i AT A U
IR PR [ S S 38 ) M A

2 H#R

21 ZH MU

A 5t 18 A0 8 5 A8 B R Y I R R AR
3 PR REAS (1 3R 20 A7 5 3 B A )
SLC26A4 FER 1) 1229 i 5, (19 S FEAS ) F1 4 pr 4
1494 37 15 (20 5 A ) 58 48 (1) BH 4 1 AR R i 4R
#|, HBEK 1] DNA #EAC, ] Tris 22 o il i B¢ J5
AT 43 %%, 25 WL/SZ, AT 1 23 /B B
R RN ERS %0, BIEHEAE B RIE
Wk,

x1 BEEZEARTRNERSEREREER
Table 1 The information list of the national reference

material of detection of deafness gene mutations

£ (¥ H XS % s
GJB2 c.35del G PO1
¢.176_191 dell6 P02
c.235del C P03
299_300 del AT P04
GJB3 c.538 C>T P05
c.547 G>A P06
SLC26A4 c.281 C>T P07
c.589 G>A P08
IVS7-2 A>G P09
c.1174 A>T P10
c.1226 G>A P11
IVS15+5 G>A P12
¢.1975 G>C P13
c.2027 T>A P14
c.2162 C>T P15
c.2168 A>G P16
c.1229 C>T P19
12S rRNA ¢.1095 T>C P17
c.1555 A>G P18
c.1494 C>T P20

22 HEERZSH MBS

X 4 ) G G T S L P 1 2R AR A7 R, R 4
TS BT RS AR A Y 2 AR 5 H DL REAS,
PR AR A 1 = S AR 7 55 Dl - P, B LN 878
B A, 2 B0R 7 18 K Y 299_300 del AT; P10,
P11, P17, Bk B2 A1 28 A8 {57 . 41, 22 B0 570 38 4G 1
IVS7-2 455878 s P19 IE I e B 2% , & REERA—,
"R 5-2BRE HSAALS A bk TVST -2
FRE AR TR 2 UK SR AE 4 HA e 56 IE
JG SLC26A4.:1VST-2A>G. | % 3 K H 2 Fh Jy 138
i 2 PRI, A Y ¢.1220C>T 24 5878, {H IVST-
2A>G 7 1 A2 AN [ R I e J3 Al 45 R R — 250 R
W%, P19 FEAS DNA JRHR B RAG H  Fi B 2 1 ng/
L 5 ARG Y L3 25 2SR AT A ) T R
BI B IVST-2 S8 AR pg FE 0, (HIG T HF AR R0,
K AR PCR+FIR A4 A Mt T 3 05,
RAFIEH, ALFE 12290M 245 848 (IVS-M & 3R 7AF
DL K 299M 72 A8 . | %K 5-1.5-3 U] K6,
1229C>T Fl IVS7-2A>G YA 78 HAG W 95 [ P9 , 44
FBOA AR X T PO P14 P16, T KA T
1555 A% H L P Bk 6 1 555 RAZ

®2 T R3IRRAWFZEMNER P19 HAE SLC26A4 EEH
IVS7-2A>G REM AL R
Table 2 Results of IVS7-2A>G mutation site of SLC26A4
gene in P19 sample determined by manufacturer 3 with

sequencing method

HAG S GRS 1 2

pro ek FUES AA AA
AR By 1 7 A A
SPTUVREE 1647853954 1369153250
53780 [ 99 99

P10-1 ng/pl.  PEIIZR AG AG
GARRH Je AR T e
SPRIVREE 1439434805  11469;3708
5380 [ 99 99

X TN () A 0 e B A R 40 ) R AR
PImr ke b A K 6 FEAE I 1 ng/ L Y 12 2% iy
FEARRT, a3 AR |, 4 BT G ARG i BRA R
AZE 5 ng/wL B, ATKG .

B 2 AR F K2 7% DME Rk ) 4 30 45
FICEW T3,
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Table 3 The summary of validation results for the national reference material of detection of deafness gene mutations
FE i %1 J %2 & ] %4 J % 5-1 J 952 J K 5-3 J %6
JEE SR, JEE Sk, JEE AL, JEE SR,
rol v v v v ) W W) )
AR, JEESN, AR,
oz v v v v w4 g v w4 g
WS, WESN,
P03 vV vV vV vV ey Wi vV Vv
WA
P04 W, e 176_ W, e.176_ W, c.176_ W, c.176_ ’ JWHESR,
191 del16 191 del16 191 dell6 191 del16 ‘;iﬁ; “;Eﬁ; “’1']1712;11 WA 7
WARE  RATE RARE I B9t e e e
JESN, JEESR, JEEAL, LS,
FOS v v v v [ [ A [
JLH S, JLFE L, JGESL, JEFEAL, JLHE AL,
PO6 gy v v Wi e W) Wi
P07 JWESN, v v JESN, WS, LAk, JEESL, JWESN,
Y Al 2 Al 7 Al 1322 e L2 Epiv 7 Al
g TEHISE, v v RSP, SN, IS, HASE, RS,
LifgaEpIl] LijgaEpIv] Lijga et =AY Y =AY
Wk, 1555 5+ BlENEEE] WIS,
o v v vV Fgess kA v e v
c.1174 AST Ny c.1174 AST Hy
plo  PUEIVST2 U, IVST-2 W%, IVS7-2 JufRsL, B LS, X, 1VS7-2 JHISN, JEHISN BTE
BT BT FERAE T, IVS-M 4% A BT LgaEp T IVST2 244
DR %%
c.1226 G>A l c.1226 G>A c.1226 G>A Ny
Pl W2, IVST-2  WZR,IVST-2 WZe,IVS7-2 LAk, B JWHISN, Ay, B JLHESh, RIS, B
HE R HE R HG IR T TVS-M 4k g Al T IVST-2 Ay A IVST-2 244
JESN, B JEAR, JESN, JuFEAL, JEAR,
P12 v v v ) By B w1 g
SN, B WS, S, JES, B WS,
Pi3 v v vV ! MR e 5710
1555 5% WS, Ju Sk, JEE L, WS,
P v v v % W W WF W
pis TS, v v WIS B SN, S, HASH, RSP,
p A A 7 LiNgaekiv) izt Liyga eI Lijga syt
Wk, 1555 5+ JUHS, JLHSN, JWHIS,
rio v v vV Fgess A vV ) )
T . _— ¢.1095 T>C ¢.1095 T>C Hy
el NI IR ER b 11 VSRS i N 1T VS o N
e ARBOE TE R e PR AL IVST7-2 WA R IVST2 %A
IVST-2 4453 5878 IVS-M 44525875 o e -
B oA GE
JL Ak, JEFESL,
P18 Vv Vv vV Vv Vv W e vV
=7%,1229 M
P19 W, TVST-2 2% v X, TVST-2 ETRAE, TS, X, 1VST-2 JLHSN, JWHIS,
Bk RORET  NSMARRE,  BAER ARk WA A A
299M Z4 A
1494 C>T iy
20 MWk ,235 WA, 23578 XA,235 Wk, 235 v S, WS ET W%, 235 A
ENEE S BRE RORE AT PR RS R
B

TV AR R TR A Y 5 Y B A, A R AR R A A S 7 B ) A T S L P L 45 R R A R R RS E

R IRFRAPINRARNLI ;20 R BAT A RN XU =2+ J i S " ARORBRAG Y C R A (i 3B 1 1 3 2 AN AR A
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2.3 ZH ML

X 37TCHE 1.2.3. 4 FJE S % Mt iT K
W, 25 R W7 % A B2 75 5 1 5 AR A0 a5 A D 245
REGIZA GG IE B RAEEARZE R — 30, J5 7EAl
FHA AR b A X2 B K 2 2% e A 0 ) % A
KA AR E 5T
2.4  EHERSH AL LR BT B bR R E

L6 K AN G IR IE , e 2 AT
5L R A 4 T ) 58 255 i b - N1~N3 oK A U &)
DL E 20 A58 5 . PA B ¢.176_191 del 16 fif
JB A P10 P11 FI P17 340 IVS7-2 ASG fif
JEEE P20 B9 ¢.235 del C B2k A5 . 4% 5%t
P19 FEA ) IVST-2 ASG A 5 K6 1 45 SR AFAE—
G, T AT REAEAE S B R A S FE AR 5 5L o
B P19 E N« 45 ¢.1229 C>T M 7 £ 46 ) 715 [l
WAL B, ATARS iR 728 . A X IVST-2 A>G ik
RBRAFNEER AL, R P19 1 P20 BEAS R 2R 4 7]
MLFE, SR () & DNA 275 i, 4% 580 8 e B 22 ¢
K D ILAE S BRAGI 2 A, 7 6 R A Y DNA
VB AT I A, o5 A AP ) 8 7 R B ARG D R
UGN T PRl A 10 7 oS G T 235 SR Ay M A A

AT DL 2 R CR B S5 0 AR
YA < ) A 0 S BT P 9 A7 s IO ARG 5 Az 5 ]
ANPIAE SR B AE L, DNA 225§ (P19 1 P20) i
JEE AR TR SR BRI A B, o344G 915 T PN )
I AN 285 S R B AR AL, P19 B2 5, #1229 C>T
SRR G DU T P AR 67 s, TSRS HH I 7R

3 it

HE R N WL G BRI R Z — . B
FEUR N R EEA RN R R EINR, S H I
[T, Al AT i 65% 19 -2 02 1 st AL Bk b |
EAY = TR E AR HTHE 29 30 000 1] 55 KA H- 2 8
U KR N EE R A R R ek H 2 ™

SN T A RS ATAIRE ST, A SRE
Aol T R A2 T AR I T 4H BT LA H 22 540
LW R BRI NATPA TARR R R

FIRTE A T HIE ) 25 2 5 28 5 PR 5 28 A6 3k
G Z i NI L R R AR A, 08 &
O B 1 A S ARG PR S5 R BE 6 SR A BT 22 57
X2 S o RN Xl PRES AT 7 AT RO 7
G2 — e RN RS E . )
Bt C B i B B B 2% 01)) KR S W ) 2

EHINE) (AR RN EHARAES5S)
Ko A, 8 L BURSMS W [ AR A L2 %
() 28 AR AR I 534 AR R A i A B, LA
L2 LR s s 5, B F R T H R A K g AR
o [ X 22 i R TAE o @3 o IR AT
P, SR AR T IR E AR WA B A A O GB2 B
\GJB3 3[R | SLC26A4 F& K FN 26 ki /& 12S rRNA
F PR RH 56 2 A8 o7 15 BHAPE A A0 8 1, w1 & A% R A
HEdh . 6 ) 8 RN & B EME S IE , K4
S i )25 SRAR LSRR R A T T B 25
mn AR T T B R AR A — 7 TN B E R AR
wn i FHPE R4, O3 — 5 T, 9 58 28 A6 1 IR Rt
& 37 BT T FH ) O i B B FE AR )
Bf s, A — 2 BE S8 4t AR AR i fF E
38 UMERIE , 15 22 5 0 58 AR A S5 BUE R
St . P uE AR R, Wk AT A — S ) B, A
MHEAFNE 2 A2 % fh K T 128 tRNA 1 1555
A>G o J5 R 2272 T 7 45 SR 3 W JC A% A7 A 58
EUBIB T e T il W | | 8 e B NP B
B, R 2 2 s il Bl it ) 7 X
3AFIPEREAS (NI~N3) |, BR T H Fij 45 A Ji R A
PUKF-, BT HAfIA L 20 4> 28748 56 R 5o BF A
A AHRHE B A A 58 48 5 A S FE 310
Bl 5 2 2% i A S o I FH 3 R v S R AT BRI

M\ DNA I J57- 56 A 3 FHAE it A% Pk B2 /9 73
PRI LA , © 28 & R 2 220 A~ H- 22 L1
H B s (5 B =W, 5t P B A G iy 2 1
K 300~500 A~ H 22 BORH G 3k PR 98 745 i 301
g AT AN, DR IH ) 2 50 T 22 i LA 4 I Dy R
R HB RN E R S5 &, UIRE— D FERT R
ST . HEk Bk UL, XEEK S 5=
SRR 20 4 F WL AE A 8 AH BB A T 55 T 1
Yy b v A BAT U A B 38 5 PR 5 A A It 7
JIAS N () 52 AR A7 i 2SS, AT AV 2 PE BB B 453K
G HAVERR MR I A AEAS TG iR 77 2 20
P AF MBI AR N, XESE HUE R
e E H 2 A RIBE G TAE A EZENER .

S 3k

(1] A7, WRBH/ANE, X275 L3845 1 2 S0 2
PRBIF 5 0 R B 5 RS W 4 It R R I LT ). W 2 I
P, 2011, 19(1):73-77.

(F#E15R)
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VT HBEX 7 234 B JUHBRE R 578 5B

Fo oebRAT A FEHE FR PR FHT

(@ ZE]1 BH 08 MBIX 7 234 G A4 L 4 A DS H L OGRS R I, ) M IX.
B E R BA AU . ik RN T R X LR R A = BE B 2015 4E 6 A &= 201941 A
A3 U104 7 234 BHT A LT LR R AR HEA T E- R PR B A, 6 PR 2828 B 2E JLA T Sanger I 37 6 1F 1 3 R Ak
WM, SR K B R g AR HE A 266 1 (3.68% ) , I GIB2 FEIR ZE45 159 4] (22.0% ) ,
SLC26A4 HEH 5275 85 1 (1.18%) . £ 266 {4l 3L K547 5 W, GIB2 ¢.235delC 24 5 55748 5 49.6%(132/266 ),
SLC26A4 TVST-2A>G 75 15 28.2%(75/266) , A 515 22.2% 3715 # — A0 e 90 iR 45 IR 5 B L2 5L 4 i
R —F, LRI TIF P R IA 3 2 W E A L, P GIB2 ¢.235 del C 5 GJB2 ¢.109G>A XU
et s L, B — 1 SLC26A4 TVS 7-2 A > G 5 SLC26A4 ¢.1983C>A W 459878 # L, 3 i H L&A
B MRS ARIGAE , SR 2 A7 0 s A ACHE . 858 AWISE 7 234 I E LE LG A b, GIB2 3K A
SRARNIR I i, k& SLC26A4 36, W HZLE ) RIS BT it S 2 548 5 B TR
57 553 ] T A LA 5 A8 07 A5, M AR A G T 175 0 VA1 i o 1 B AN b B B A T 6

[ ]  BrE JLHE RN TiA ; IR GIB23EH; SLC26A45E1H 5 Sanger )T

Screening and analysis of deafness gene mutations among 7 234 newborns in

Guangzhou area

LIMa', YE Yanchou’, HE Guowei', DONG HuiMin', LI Lin', HU Bo', ZHANG Jun’*

(1. The third affiliated hospital of Sun Yat-sen University, Guangzhou, Guangdong, China, 510630; 2. Obstet-
ric Laboratory of the Third Affiliated Hospital of Sun Yat sen University, Guangzhou, Guangdong, China,
510630)

[ABSTRACT] Objective To investigate the spectrum and incidence of 4 hot-pot deafness gene muta-
tions, and establish a suitable screening and diagnosis program of hereditary deafness in Guangzhou. Methods
We collected the cord blood samples of 7 234 newborns in the Third Affiliated Hospital of Sun Yat-sen Uni-
versity from June 2013 to January 2018. The hot-pot deafness gene mutations, were detected by polymerase
chain reaction and microarray. Results 266 cases (3.68% ) with deafness gene mutation were detected, in-
cluding 159 cases (2.20% ) with GJB2 gene mutation and 85 cases (1.18% ) with SLC26A4 gene mutation.
Among 266 positive gene mutation, GJB2 c. 235 del C heterozygous mutation accounted for 49.6% (132 /
266), SLC26A4 1VS7-2 A>G mutation accounted for 28.2% (75/266) , and the rest accounted for 22.2%. The
results of the first generation sequencing of positive gene mutation were consistent with the results of deafness
gene screening. Three children with double mutation were found in exon sequencing, two children with GJ/B2
¢.235 del C and GJB2 ¢.109 G > A double heterozygous mutation, the other one with SLC26A4 IVS 7-2 A>G
and SLC26A4 c.1983c>a double heterozygous mutation. Three children with double heterozygous mutation were
identified by their parents’ blood samples. Conclusion The GJB2 and SLC26A4 mutations are the main muta-
tion genes. It can provide the reference and guidance for early detection and intervention of newborn with deaf-
ness. The current hot-spot mutation detection sites may miss other mutation sites, which can be adjusted accord-
ing to the local detection situation or develop a suitable screening program.
[KEY WORDS] Hereditary deafness gene screening ; Hot mutations; GJB2; SLC26A4 ; Sanger sequenc-
ing
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FHE A4 2 000 J7 8 A L AE B A LAE
FAEBFR ) 5 RTE 0.93%~7.7% AN 54k L
H B B 25K 4.70% . TR 58 A B ™
IR, AN A A T EILM A, R EHBENHRBER
ZR AR NR HRERESE, AERESEN
B bt 5 w2 0 % R ] R R K T Y i v A E
TARK e, st R B oy B2 L 2R
1) F R A AT A R B E AR £
Tt GIB2, SLC26A4 2 ki fk 12S rRNA 45 FE [H 58
A5, HAN R A b DX R RASAEAE 25 7, ARBE
GE R PR 91 35 RS e B2 R 6 A e 3 4 A2 1 7
234 4 % 4 JLIF B GIB2., GIB3, SLC26A4 F14& ki
& 12S rRNA 119 4 A~ 3 K] 9 A~ 05 0 B 22 5L X K
D, IEXT 266 F1455H7 25 A 707 5 gk S A A ik
DT, A PR 58 A8 ity 25 sl R A P (it R 4R Tl 8
DL R ACBE A T 1R A2 5 3, X AL A 4240 DA
WS, —EiE A A X A i S 2 W % .

1 #REFE

1.1 FRACREE S DNA 421

S BEIER G REABFF 2015 46 H
2 2019 4F 1 43 W53 Wi 19 7 234 49113 A= L7 1L 2
mL,EDTA K2 HiERIBrEe . ffiFH DNA $2 5050 &
FEUL 4551 T DNA $2HL, 1l E DNA FA ) OD260
nm/OD280 nm [t {E 1 7E 1.6~2.0 Z [i] , OD260 nm/
0D230 nm L HTE=2.0, 20 CEAEE

*x1

1.2 RS

DNA $2 Hit i 3] &5 : Qiamp mini kit, Qiagen ( f
, BT 151306 ) PRSI0 4« RO LI st %
P R L PRS0 iR L T A A PR
(db 5t , 525+ 300065) PCR master mix it 7 & : Ta-
kara ( H A&, 4% 5 . 9152A) ; & .0 #L : Eppendorf,
(5424R FE [ ) ; PCR 143 : ABI9700 (3 [H) 5,85 Fr
22 A« fots BioMixer 1T B A4E W14 FR 23 7], AL
50 3 HAL: S ®LuxScan TM10K-B (188 A4
WARAF, b5 .
1.3 B R 5 45 A gk

K FH s @ JLI0T 35 % P B 38 R DR s ik
FE AR5 AT 5 WLIY O N ELE B IR H B LN 28
AFPGE TR ERURE M PCR RN, 438 S5k R s
FHERHAE ., SR A R A AR TERAL PR
Bt WIS B S B A A M R
FAPEA 5, S A s ali B 287 s 1 25 34 H B BH
PEAF T FIEL R iz s 2 B AR A, X T2k fk
12S rRNA B:H 5B A7 i, M B PEE 5 A3 A R
GRS A A IR BS54
1.4 PCR T HIE

A 2 DRLES 4 4zt 7 B 1 28 AR A7 5 43 )
AT PCR §" #4585 UF . PCR 5| %12k [ Primer 3.0 7
Lot ot It h B A TRA A S
B, G151 R R Ky B, WLER 1
PCR S W 14 Z& 5% F§ PCR master mix 32 7] & #% 158 1H

ElEZEIE S

Tablel GJB2 ,SLC26A4 .Mitochondria 12 SRNA Primers list

ElLZELS FiiEs 9751 (5'-3") TSI S(5-3") Jr B (bp) B AKREE(T)
GIB2 TTGGTGTTTGCTCAGGAAGA GGCCTACAGGGGTTTCAAAT 960 58
SLC26A4-1 ~ CTCCGATCGTCCTCGCTTACCG CGAGACTGATGGAGCCACCCTC 424 58
SLC26A4-2  GCAAATTGGTTGTGACTGAG GAAGGGTAAGCAACCATCTGTCAC 294 58

SLC26A4-3 CCATTGTAAGTTGAGGACTTTCTG CCAACCTAATAGAGGTATAATGCAC 272 58
SLC26A4-4 CCTATGCAGACACATTGAACATTTG TGAGCCTTAATAAGTGGGGTCTTG 442 58
SLC26A4-5 GGTTTCTATCTCAGGCAAACAT ATTGTTTCTGGAATGAACAGTGACC 270 58
SLC26A4-6 CATGGTTTTTCATGTGGGAAGATTC AGACTGACTTACTGACTTAATGT 502 58
SLC26A4-7 GTGGTCAAATCTTCACAGCA CCCTTCTTTAGCTGACACCA 283 58
SLC26A4-8 AAATACTCAGCGAAGGTCTTGC CGAGCCTTCCTCTGTTGC 250 58
SLC26A4-9 TTTTATAGGTAGTTATCACATGATGG TGGTATAAGGAAGCTCAGAGTGTGTT 245 58
SLC26A4-10 CAAAACACCAGAATGATGGGCTC CGTAAAATGGAGCTGCTGAAACTTC 245 58
SLC26A4-11  AGTTGAGTGCTGCTACCCAGCTC GCCTATTCCTGATTGGACC 312 58
SLC26A4-12  TTGAGAAATAGCCTTTCCAGAT GACCCTCTAACTGCTCTCATCA 250 58
SLC26A4-13 ~ CCAAGGAACAGTGTGTAGGTC CCCATGTATTTGCCCTGTTGC 423 58
SLC26A4-14  GCTGGATGTTGCCATCTCTTGAG CCACAGTCCCAGATAGGAGAAAGG 335 58
SLC26A4-15  TCACTTGAACTTGGGACGCGGA CAACAGCTAGACTAGACTTGTG 383 58
SLC26A4-16 ~ CAGTTCACCTTTCAATGTGC TGCTATGAAGCCATCTTTTCTGC 418 58
SLC26A4-17  ACACCTAAGATGAGTAGCAG CTAGAAGCAGTCTTAGTGCT 282 58
MT CGCCATCTTCAGCAAACCCT TGCGCCAGGTTTCAATTTCTATC 511 58
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BUEATY 1 7= 48 1.5% B 5 Wl I L Tk 25 58 IS
afi A, 45 51 ] chromas %1 ( Technelysi-
um, Australia) 23 ¥ o

2 #R

2.1 HEILFIN B A2

7 234 44385 38 A= L i A R R R SR AR O
266, NEHEH K 3.68%(266/7 234) . GIB2 .GJB3.
SLC26A4 F £ i /K 12S rRNA Ft A #5417 & WL =
2, GJB2c.235 del C.SLC26A41VS7-2 A>G ,GJB2
c. 299 del AT . £k %7 /K 12S rRNA 1555 A>G,
SLC26A4: ¢.2168 A>G. GJB3 ¢.538 C>T. GJB2
¢.176 del 16 1.9% . GJB2 ¢.35 del G 14k ki {& 128
rRNA 1494 C>T 45 A8, W 3,

R2 124 PIHAPAINREERMABFEFTE [(n(%) ]

Table 2 The carrier rate and mutation spectrum of genes in
7 234 newborns [1n(%) ]

AR T AEHE F P 2 AR R #EA AR
GJB2 159 2.2
GJB3 8 0.1
SLC26A4 85 1.18
2Rk 12S rRNA 14 0.2
AT R 3.68

R3 INREMLAREHFRLE (n(%) ]
Table 3 Comparison of mutation frequencies in 9 mutations

(n(%)]

RAFT RN R R

2 TR
RPN ek B R
GJB2 35 c.35del G 1 0.3
176 c¢176del16 5 1.9
235 c235delC 132 49.6
209  ¢.299 del AT 21 7.9
GJB3 538 ¢.538 C>T 8 3.0
SLC26A4 2168  ¢.2168 A>G 10 3.8
IVS 7-2 IVS 7-2 A>G 75 28.2
2RI 12S IRNA 1494 1494 C>T 1 0.3
1555 1555 A>G 13 4.9
A1t 266

2.2  DNA Il F5AF

FE DRSS B it R IR 52 AR R 266 191, HL 9 A
GEAR A5 IR BEAR 95 191, A A R i PR A -
YO UE R v & B, e PRES F B A  18) 2 A8 A 5 )
JPEE R H . 2 208 E LB — i s 28

g BIRERLES F A ok GIB2 ¢.235 del C 42455878,
W25 5}y GIB2 ¢.235 del C 5 ¢.109 G>A A E 4%
A5, it 1 GIB2 ¢.109 G>A 4255578 1A%
Je S ; GIB2 ¢.235 del C A4a AL, AL e IH A
SELUUE L, I 2 T GIB2 ¢.109 G>A 2R 55878 it
TR 3 ; GIB2 235 del C 424875 |, it K Ui
BEFE L W 3 FEPLE 7R A SLC26A4 VS T-2A>
G BR8N P45 0 SLC26A4 TVS7-2 A>G 5
c.1983 C>A W HE 2+ & &4, WK 2, %8 £ L
SLC26A4 IVST-2 A>G 4245 AL , AL e JE B)3E
SLC26A4 c.1983 C>A 245 5748  stfL R IF AL

300 310 320 170 180 130
CGGCTATGGGCCTGGCGCTGAACCTCC ATTATGATCCTCATTGTGGCTGCAA

l n

- Ay GIB2 ¢.235 del C, 45 A A5 5 B K1 GIB2 109 G>
GA, it fl AR
Bl %611 GB2ERMBRFUFER
Figure 1 GJBZ2 coding sequencing result in patientl

360 370 E|
TTGTTTTATTTCGGACGATAATTGC CCTTGTGCTTGAATGTGGAGCTATA

i
n‘ \[‘

n

1 “‘ |
e i
Miﬂ

TE: A B SLC26A4 IVST-2 A>G, #8t4% 1 B:3% 5 B [y SLC26A4
c.1983 C>A, ik 1 5U3% .
2 &3 SLC20A4 BRI RBFIFER
Figure 2 SLC26A4 coding sequencing result in patient 3

3 it

H 2R NI UL B i & R GE BRI, AR
i 2006 4F- 55 Uk 4 E AR AR TR A R 3R
B AW 07 5k % 2004 O3 N, N RR BN BB
24.16% , Ho v 6~14 % [ W J7 B % L TE 36 11
Je, BECGERm T REMA DK, Y
T E R YT U RS K 2 50% 1)
LU ) A AR st e R BT . GJB2 &
SR IELE A AE B H B R WL I, 21% 5
KUEHFBRESZER AL, LK SLC26A4
B 14.5% , FRR O F8025) vh 3 R R 2ok
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1A 128 rRNA JE K €748 4.0% ' T2 GJIB3 H: [H 2 1%
S RRIFGE R R B GIB2 RN By R A8 ey Ky
2.2% (159/7 234) , 5 H& P %8 28 £ 1Y 59.8% (159/
266) ,¢.235delC 75 572 |5 GJB2 HEIH 5872 1Y) 83%
(132/159) , A4S % i g o WIFSE 504 55 HLAth 2 3
IR GIB2 A AP 2.6%~3.2% , ¢.235delC
HRE RN GIB2 FEH 5 7E 54.9%~76 2%,
HK ¢.299 del AT 2459878 13.4% , Xof ¥ 5 kA7
AT B UE R B 2 4 4 GIB2 ¢.235 del C
Bk LIRS GIB2 ¢.109G>GA 245 878 , 1% %
PN A R 72 S 67 5 B B (ClinVar) A ZSJE
728 75 B P5 P2 (Human Gene Mutation Database,
HGMD) } H- #2745 7 15 %035 )& (Deafness Varia-
tion Database , DVD ) (45 /4 th e 5% , MK 8 55 [H = 2%
it 1% 2% 5 J R 2] % %% 25 (The American College of
Medical Genetics and Genomics, ACMG) {545 &
SRR ES IR R R AR T IS AT REEL
Wtk . GIB2 FEUNARLR AR A B e AR
Bk s A%, T REEUR M S Al A RN E RS
RERA NSRRGSR, WA A LR
A= UEL R A R R R SR A S W PR M T
o7 W 3 i A R i, 45 A HE B S AR DN 25 5, 44
B LR AR L, R XX 2 s A= Ltk
TR B bE T , LA E—2 208 GIB2 ¢.109 G>A #£)
INTH B R, T MR — 25 I i B2 3L A i
LA EE GIB2 ¢.109 G>A fif 45 5.

SLC26A4 3[R 2875 5 Pendred £ 5 1iF (FijlE S
AEY R P HTIE 02 2 0 R AR ) A
BLALHT BE S KA KA (50 B IR A % U ¢
R R NHE R WL SRS T 8 R
IVS 7-2 A>G 4P L1 19 1 ¢.2168 A>G A8 2K
HIDOT AR YR SE R B SLC26A4 FE K it 28 75 15
RN 1.18% (85/7 234) , 5 TRk 4 % " TE 460 1]
B L A 9 SLC26A4 B FE 44 % 1.13%
A —, b 56 R 2 AR ) 32.0% (85/266) o X4
i AT AN B I 0 b & B 1 44 LAY
SLC26A4 : IVST-2 A > G [A] i} #5 77 ¢.1983 C>A 24
A58 . SLC26A4 ¢.1983 C>A 7E ClinVar . HGMD .
DVD %l i sl st , ACMG it 578 T b i 5
FEF VT R SR SN AT R EUR T, B
L5 G E R B2 R Y A R B R s A5, 1T g
o o Y Al G AR Bl E B A A B R AR T 5 R KT
TS GEAIE . IR R e I3 [ R 75 B

HLEEEARTERL, AT GE S R AR S S
15 2y IR 6l 60 285 V) 1 U8 28 Sk DR A A8 3 1 B AE W
G0 5 | S A PN R AR A A TR 2R 91 An ek B R B AN
JR ) A 4 T 3K R S e o A AT R
SLC26A4 & A ARz I, %oF it By 12 5 PR 51 ke 1) B
FMHEZERE A RREENE L,

GJB3 HF 5278 v] S 3R Ye A R B PR s AL 1k -
FRE QR BB EE" . GIB3 ¢.538C>
T 4= 5 2 A4 41 4 11 PR W] 3R 30 R 3R T B4 w3y At T
TR AWBESE T GIB3 FE N A8 By R Ny
0.1% (8/7 234) , i & 2 AR K0 19 3.0% (8/266) , 4
WG 5 W Wy 7 T RE SR & 3R T T
JIUIRE T R ]

KR SE , LRIk ) 5248 5 B3 % U1 A
XK, W 15 25 W1 H 2 G R D) ) AR SR kL
1A 128 tRNA 1555A>G Fll 1494C>T 72 2875 fy 4>
X @ F e e Pt A R H-B M B A & A U
P T EOR AR B JE PR 5 A8 5 | A ) R o 2
F] DL IR B AL, A AR sl AR, HLN BRI
71 s B AT S SO A I 58 A S A Y B T g R
AN bt | AR a2 S AR

T T IR AR X B — B B i A L H 5 R R
#oalh o 3.68% , 5 [ R I #E A LA AR —
el AR L B8 A DR A AT DA S0 A N
FER A LR . H AR B IR 0 A B8 43K
- IR RE AT AEWT A7 B0 A0 A L, 6 DR BT 1)
5 0T Ak 22 E 17 56 PRI, BB A A R IR L,
H#BILEN R LS R TRt =% 545
S WA BILC MR R AELE
55

e
(1] ERKH. B LRI NG A —— W R [T]. r 2%
Je BB, 2008,16(2) ; 83-88.

(2] &h¥E, HRHT . JLatHTEYE X 2012-2014 4F 7 A JLH- 25 DA i
AR M [T ] i EIAL A, 2015,6(3) : 62-65.

(3] M A%, B , ) A0, 45 . connexin 26 K 2875 55 [ A st
Atk TELR G AEF A OG- BT [T ], AR SRR 2
2001,36(3): 7-9.

[4] LiuY, HuC, Liu C, et al. A rapid improved multiplex liga-
tion detection reaction method for the identification of gene
mutations in hereditary hearing loss[J]. PLoS One, 2019, 14
(4): e215212

[5] B 20 A B AR A R e A [T ] Il
Wy ik = BRE R, 2007,5(1) : 38,
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lo]  FERZ, 55 B — AN P AR AL 3 A PEH 33 B R AT 9 K HIPRALE, 2007,15(3) : 181-183.
BRI ], 8%, 2014,36(11) : 1112-1120. (17] EBKEH WA, 2225 45 L2 ik I i A St 52 5
(7] Tarsr, Fmae R LR A A s £ v H 2 1 5 2 W e SRMEATFE[T]. A H S Sk BN, 2007,42(11)
(1. PE- A2 B S (BT, 2015,7(4) : 48-53. 809-813.
[8] LiQ, Dai P, Huang DL, et al. Prevalence of GJB2 mutations (18] XA, BRIT AR L6, 45 . LB IX AR 4B HEE BB R 3 1 3
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1 T HEIX HBV JEF BCP [X 1762/1764 B 1iif C IX 1896
BLA5EE 5 HBY MR ERF 5

O RESLT X F e

[(# ZE] B# @ Ao X OB E T 995 5 HBV LR BCP X 1762/1764 FHif C IX
1896 v S 2 A 1 00, 4R 0 H 5 HBV MISCHERFIE M E R . ik IE 201549 H £ 2018 4 6 A 141
W ZAS B2 14 2 S A DG 056 Fe 3 LV AT 4 (HBV DNA=10° IU/mL) : 18 2 i (CHB 2H) 50 1] | JHF-fifi
fb(LC4l) 45 %] 9 (HCC 41) 46 1], IF W AR I PRAE DG HER . SR FH %€ 6 28 it PCR 66 i 2% 1) HBV
DNA /K-, Zil il %' PCR ¥ Kz U HBV FE R A, #% )5 R Fl ARMS-PCR 41l HBV & Kl BCP X 1762/
1764 i C X 1896 28R H L o 2R JH SPSS17.0 XA X 4t ik 17 48 112440 #r . £5R  HCC 411 CHB 41
1E e HL )5 BHPE % . HBV DNA /K ¥ &2 HBV DNA>10° TU/mL J5 [fi %} [t & B 2 3 ¥ B it 2¢ 5 X (P<
0.05) ; HCC 41 F1 LC 4175 e B Ji PHA: 5 5 1 b & 922 S+ 6 G it 22 3 L (P>0.05) , Tif HBV DNA /K-
I 25 5 B Gt 22 B L (P<0.05) . B 2 O T 3 HBV JE[R BCP X 1762/1764 137 15 58728 .53 5l 2
67.0% .57.1% (P>0.05) , Fil C [X 1896 {3 s, ZE 45 43 51 4 61.6% .66.7% (P>0.05) . HCC 41 i # .LC 41/
# .CHB 4 B3 1Y) HBV %L 5 BCP X 1762/1764 2845 %4351k 91.3% .84.4% .22% ,HCC 415 CHB 41 L4
25 HA G127 L (P<0.05) , 11 HCC 415 LC 41 L4 22 57 B Gi 112438 L (P>0.05) ; HBV H: A i C X
1896 5 48 43l N 84.8% . 62.2% . 42.0% , HCC #H 5 CHB 21 \LC 4 b 22 5 ¥ A G i 2F 5 L (P<
0.05) ., HCC 2H #.3 i HBV 2P i C [X 1896 Il BCP [X. 1762/1764 3 5[] i 98 25 # 9 78.3% , B 55 T LC
UM CHB 4, 2 3 ¥ HA G245 L (P<0.05) . HBV J:[H A8 /1 Fb %, ToigfE 2K B iR J& C B 2
JFFI DGR, e ERE 4 T (HCC 4 \LC ) 1932 1034 #5717 BCP X 1762/1764 5278 RISk fif C [X 1896 28748
RIP LL B2 g O (CHB 4) . 4518 H STHb X HBV 2 [H BCP X 1762/1764 FlHi C IX
1896 248 2y, Jo Pk S AN Jk R 70 25 55 Hod HBV 2K BCP [X. 1762/1764 v &5 A1H C [X. 1896 37 15 BE A 2%
A5 5 HBV G HCC R4l BEAFAAE— B R R
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[ABSTRACT] Objective To analyze the mutations of HBV gene BCP region 1762/1764 and pre-C

region 1896 in patients with hepatitis B in Zigong area, and to explore its relationship with HBV-related liver
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cancer. Methods 141 cases of hepatitis B related diseases with HBV DNA level =10’ 1U/mL from September
2015 to June 2018 were collected: 50 cases of chronic hepatitis B (CHB), 45 cases of liver cirrhosis (LC), and
46 cases of HBV HCC. HBV DNA level was detected by fluorescence quantitative PCR, HBV genotype was
detected by multi-channel fluorescence PCR, and HBV gene mutations in BCP 1762/1764 and PC 1896 were
detected by ARMS - PCR. Software SPSS 17.0 was used for statistical analysis. Results There were
significant differences in e-antigen (HBeAg) positive rate, HBV DNA level and HBV DNA>10° TU/mL percent
between HCC and CHB group (P<0.05). There was no significant difference in e-antigen positive rate between
HCC g and LC group (P>0.05) , while the difference in HBV DNA level and DNA>10° IU/mL percent was
statistically significant (P<0.05). The mutation rates of male and female hepatitis B patients in the BCP region
of the HBV gene at 1762/1764 were 67.0% and 57.1% (P>0.05), and the mutation rates at the 1896 site in the
former C region were 61.6% and 66.7% (P>0.05). The 1762/1764 mutation rates in the BCP region of the HBV
gene of patients in the HCC group, LC group, and CHB group were 91.3%, 84.4%, and 22.0% , respectively.
The difference between the HCC group and the CHB group was statistically significant (P<0.05). And there was
no statistically significant difference between the HCC group and the LC group (P>0.05). The 1896 mutation
rates in the pre-C region of the HBV gene were 84.8%, 62.2%, and 42.0%, respectively. The PC 1896 mutation
rate of HCC was markedly different with that of CHB and LC (P<0.05). In HCC group, 78.3% of patients had
both HBV gene PC 1896 mutations and BCP 1762/1764 mutations, which were significantly higher than 48.9%
and 0.00% in CHB group and LC group (P<0.05). In chronic HBV infection patients with genotype B and
genotype C, the mutation rates of HBV BCP1762/1764 and PC 1896 in LC patients and HCC patients were
higher than those in CHB patients. Conclusion The mutation rate of HBV BCP 1762/1764 and PC1896 was
high in Zigong area, and there was no gender or genotype difference. The combined mutation of HBV gene BCP
1762/1764 and PC1896 may correlate with HBV-HCC.

[KEY WORDS] HBV; BCP1762/1764; Pre-core 1896; HBV related HCC
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B.C 1D Bl E 4% it 3 45 24k 51 ¥ K e 4R
B, L PCR W , 9K I 7 S5 I 96 5t 28 1 PCR
X F SR 22383 %456 PCR ¥:%F B .C il D JL R 7Y
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176457 5 3 PR 58 A8 Az )

HBV 2 R A3 5 58 48 K i >R FH 47 34 BH s 28 42
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HATHOL PCR Y 3 ¥ MG 45 ] 5, 43 il id 5% PCR
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7 F) 5 PR A AE 9878 5 #5ICt (A ) -Ct (B ) 1>7.00,
DUAZ X6F o7 ) 5 DL A7 AR 58 0 i 5 A0 U % i fIK T
e BR
1.4 Git0rik

K SPSS 17.0 84 #1743 A1 o 31 0% B
M n(%) KR it (xxs) , H R TR . W
ZH ] SR F ¢ K 5 5 P<0.05 Fon 22 53 B 48112

2 #R

21 1BV CIA HREALAL S & AR DGR I 4
— TR A

e P PHAE R 7 1 He g, HCC 21K T CHB 41,
Z 5 HAGFE L (P<0.05) ; HCC 4B AKX T LC
H A2 R TG 2478 L (P>0.05), HBV DNA 7%
K I, HCC ZH ¥4I T CHB A M LC 4, 2 5+
¥ B A %G it 5 X (P<0.05) ; HBV DNA>10°% L,
&, HCC 4B T CHB 4 #1 LC 4H (P<0.05) , W,
%1,

x1 BUZHAFENES ZAEXEFEA—RABLRBER (n(%) ]
Table 1 The general clinical data of CHB group, LC group and HBV-HCC group [n(%) |

— IR (n=50) (n=45) (n=46) ~ »
n= n= n= i1y 18 PiE i1y 18 PiA
e PR BHE %R 19(38.00) 8(17.78) 6(13.04) 7.748 0.005 0.392 0.531
HBV DNA 1% log {H 6.27+1.41 5.34+1.17 4.59+0.97 6.865 <0.001 3.357 0.001
HBV DNA>10°% 40(80.00) 30(66.67) 16(34.78) 20.154 <0.001 9.251 0.002
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2.2 AN ¥ HBV BCP X 1762/1764  (P>0.05) . HBV BCP X 1762/1764 {v 15 28 18 # 4F
(SRS A HCC 415 CHB 41 [u) 1Y 22 5 B A Gi it 2 L (P<

CHFAREEE D B 5B FE A HBY  0.05), 1 LC 405 HCC 4 I 2 R ISt % E L
BCP X 1762/1764 i} 28 48 K 25 53 TG i B X (P>0.05), W32,

R2 ZHHEXZEFEE HBV BCP X 1762/1764 (L EREIER [n(%) ]
Table 2 Mutations of HBV BCP 1762/1764 in hepatitis B-related patients (n(%)]

P51 432 LA S o el
HBV B[R A5 261
B (n=99) Pk (n=42) CHB 4{(n=50) LC 4l(n=45)  HCC 4 (n=46)
BCP [X. 1762/1764 67(67.0) 24(57.1) 11(22.0) 38(84.4) 42(91.3)
P} 1.249 46.535° 1.007°
P1H 0.264 <0.001° 0.316°

W PR HCC 415 CHB 41 %, *%/n HCC 415 LC 4l Hegg .

2.3 AP L HBV A C X 1896 i . FERMS R ER N ER TR I 75 X (P>
(R 0.05) ; M 7E HCC 415 CHB 41 /8] #1 HCC 41 5 LC
CHFFSCHEE T HBV i C X 1896 i i R4 WHEZE R HEA G5 E L (P<0.05), L% 3,

R3 ZHHEXEKREE HBV BT C X 18% f m REER [n(%) ]
Table 3 Mutations of HBV PC1896 in hepatitis B-related patients [n(%) ]

" eIk et T AH S5 3
HBV 3[R g8 A5 2571
A (n=99) Lk (n=42) CHB 4 (n=50) LC 4 (n=45) HCC 4 (n=46)
Hij C X 1896 61(61.6) 28(66.7) 21(42.0) 28(62.2) 39(84.8)
V! 0.323 18.710° 5.962"
P{H 0.570 <0.001° 0.015"

e PR HCC 415 CHB 41 %, "R/R HCC 45 LC d Hegs .

2.4 ZNFAH PR B H HBV BCP X 1762/1764 W E TLCHEBEH , 2R AA G %8 X (P<

A7 55 KT C 1X 1896 7 5 5 28 175 0.05), 1M BCP X 1762/1764 H— 58748l | BAF
HCC # # 41 HBV Hij C [X 1896 #il BCP X 1T LC & ;B C [X 1896 Hi— 5 7% i 1 BF 1

1762/1764 i /5 [ IF 5 728 ol 78.3% , W W T Y, FEAFAET CHB B, L& 4,

CHB 4/ # , 22 5 A G245 L (P<0.05) ; [A]H}

x4 BMEZH B RATESE HBV BCP X 1762/1764 i S R 8 C X 1896 i i REHHT [n(%) ]
Table 4  Analysis of HBV BCP 1762/1764 and PC1896 mutation in HCC, LC and CHB patients [n(%) ]

HBYV 3 K 2825 2 Al HCC 41 (n=46) LC 41 (n=45) CHB 41 (n=50) AL PiA

BCP wild + PC wild 1(2.2) 1(2.2) 17(34.0) 0.000" 15.929° 0.987° <0.001"°
BCP wild + PC mutants 3(6.5) 6(13.3) 22(44.0) 1.184 17.473" 0.276° <0.001"°
BCP mutants + PC wild 6(13.0) 16(35.6) 11(22.0) 6.289" 1.319" 0.012° 0.251°
BCP mutants + PC mutants 36(78.3) 22(48.9) 0(0.00) 8.491* 62.609° 0.004* <0.001°

2R HCC 41 5 LC 20 b5, " 3578 HCC 4H 5 CHB 4H L1 %% ; BCP wild- : BCP [X. 1762/1764 A %75 , PC wild : §if C [X 1896 A:%$7% , BCP mu-

tants: BCP [X. 1762/1764 275 , PC mutants: fij C [X. 1896 &7F ,
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Table 5  Association of BCP and PC mutations with HBV genotype [n(%) |
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HBV Fi C X 1896 %742 #7E CHB \LC } HCC {34
T T . A SCHER AR R | ST X HCC /8 3
HBV Fi C IX 1896 %42 % 1&5 T CHB 4 Fl LC 41 /&
LR LW HBV §7 C X 1896 % 4% 1] fE 5 HCC
KUK,

A SCHFSE I K B, HCC 41 HBV Hij C X 1896
FI BCP X 1762/1764 i w, [F) i 58 28 Z8 i i, 45 2R
FUI HBV A 5k DA i1 (] Bsf 5 A8 W fig 3 3018 1
HBV /&Y i 5 5 15 58 5 > i 4k, 5 HCC 1 & A&
AT REAFAE— B R R . HBV e K B 43 A5 47 76
BRI 22 5510 AR SO SR A AR R TSIt 2
B AUIL S C B[ £ N AH G BB, e R A
(HCC 4 \LC 41 ) i /2 #4571 BCP [X 1762/1764 5
AR RY B A C X 1896 5748 AU 1Y Eb 41 B I & T CHB
HEH BRI EESDP B HBV 3L A B A
FC B P K3k 2 48 Ll 22 St 3 R G 2F
SCL, SRR SR N X A — 3, T g
JEA DA TR L X HBV 5 KRR —+E, @4 7%
2 BB A B R RE &5 HBV 2278, Q) Al A7 1E
A FE PR X3 B IF R A8, A SCRFSE X 4 CHB #
AN, AR TS REERREIRA
WF5T o
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25 iR, AR SO HBYV J5 R 7 K B R A% S

JEMA T CHB \LC 5 HCC Z [ & & o A SCHF
FELE IR T i F 5T M X HBV AH G PE S 1 &
o AR ME T A SR BORE, X8 A L X HBV A
FKME HCC Ml ARG YT 3112 W 5 42 i+ Pl it
T8 IR o
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JET Tagman ¢ ARMS-PCR Hi ARK M CYP3A5 3
ET O IRP RIS NVA

AL FEL B

({5 =] BH  #@#—FP T Tagman 29 56H) ARMS-PCR 43 A A I A S E 4 i HE AR CYP3A5*3
(rs776746) e L SPERF . AiE W CYP3AS5 RN Z 5D A ARF 91 43 B4 S v 5 | i &
REF, 85T CYP3A5*1 Fll CYP3A5%3 Tagman %¢5f; ARMS-PCR 6l 14 22 K H AR 22, %55 200 1] A0 &
G IR AR AT R I0) B 4 A v PP XoF L 3630, 43 BT 2 Rl 0 7 3k 1) — B0bE , BT 400 CYP3AS*3 22 £
BYER AT, &R ORI ASNE 4 A CYP3A5*3 (rs776746 ) BE[H 2 25 1, FLAm 45 1 5
sanger I ¥ —EPE A 100% . 200 F14ME MLAEAS CYP3A5 3 BN 4045 - #1/+1 %1 19 5] (9.5% ) , #1/%3 %1 Ky
62 B (31.0%) , *3/%3 B h 119 4] (59.5%) . 451 AHFFE &30 1Y T Tagman 9¢5% ARMS-PCR H AR ()
S 7 v REA T BRL DR o A DU CYP3AS*3 SEH Y 38 BT I IR

[£4837] ARMS-PCR; CYP3A5; R L7k

Establishment of Tagman ARMS-PCR Method for Detection of CYP3A5 gene

Polymorphism

ZHU Xiaoya, HUANG Zhiwen, JIANG Xiwen*

(Research Center of Medical and Pharmaceutical Bioengineering, Minstry of Health, National and Regional
Joint Engineering Laboratory for Clinical Medical Molecular Diagnostics , Guangdong Province Nucleic Acid
Molecular Diagnostics Engineering Technology Research Center, Guangdong Provincial Clinical Medical
Molecular Diagnostics Engineering Technology Center, DAAN Gene Co., Ltd. Of Sun Yat-sen University,
Guangzhou, Guangdong, China, 510665 )

[ABSTRACT] Objective To establish a new method based on Tagman’s fluorescent ARMS - PCR
technique for detecting the CYP3A5*3 polymorphism in human peripheral whole blood samples. Methods
Specific primers and probes were designed based on the conserved sequences of CYP3A5 and internal reference
genes (GAPDH). Two Taqman’s fluorescent ARMS - PCR detection systems and sequencing systems were
established for CYP3A5# and CYP3A5*3 detection. 200 human peripheral blood samples were tested and
analyzed by gold standard gene sequencing. The consistency of two detection methods and distribution of
CYP3A5%3 gene polymorphism were analyzed. Results This method can detect CYP3A5%3 (1s776746) gene
polymorphisms in human peripheral whole blood samples, and the detection results are 100% consistent
with sanger sequencing. CYP3A5*3 genotype distribution in 200 cases of peripheral blood samples: 19 cases
(9.5%) of *1/ *I type, 62 cases (31%) of #I/* 3 type, and 119 cases (59.5%) of #3/%3 type). Conclusion
Taqman’s fluorescent ARMS-PCR can detect CYP3A5*3 genotype simply, quickly and accurately, which is
suitable for clinical application.

[KEY WORDS] ARMS-PCR; CYP3A5; Gene polymorphism
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ANZECYP3AS SER T55 75 fk, &2 K
31.8 kb, 1% 13 NFM 8 7, 4 fis 1 2 1 502 &
FETRA N . CYP3A5 W H: ISk CYP3AS*1, W58 %
B, 345 CYP3AS*1 S S B AMA, CYP3A5 A
FR K K M T Al A R AR A
K" CYP3AS FERNAEAE Z A FE R A2
U CYP3A5%2 . CYP3A5%3 . CYP3A5%4 . CYP3A5*5
CYP3A5%6 % , Hoh , CYP3A5*%3(A>G,SNP &l 5
1s776746 ) TEAS A G Hh ke A S8 AR Wi A de e ' o 1R 5E
PEFERAL T4 3 IN & F 6 986 N A% AR , 24 6 986
PAZ TR 975 ) G(CYP3A5*3) Bl JE il — B
() 32 1A B FE A0 5, B B 0k A T AR i
CYP3A5 R L LR IR, e 24l CYP3AS5 T i P
HH W AR R R T WFSE IR CYP3AS FEAlh ve
LE] A T A AR S PR AR T S 2L
b v B ] A A 2 R R T, At e 5] (tacrolim-
us, FK506 ) 2 K I N R 28 S e il ), i IR )32
FHTI VB O I JBEAE 25 RS AR AR 1 S i 1
16T o fn B ASAR RS N A 5 55w I 24 v
K AT 5 25 S P HE SR 2 R R 2 4 SRR P BRI 5 il 24
W B v U 25 5 R PE B REE AR BRI
o LA AE e 00 R S i T 2L AR AN BN, S
b 7 55 ] 3 EIVE R B & 4B . CPIC 48 RS @i 44
CYP3A5*3/%3 K& K U 1) % i 28 3 08 /1 fth, 2 B2 ] (1Y)
M5 aE, DL R A 2T BN . AR50 3
T Tagman 7¢ J: ARMS - PCR # A& , # 7 — Fh
CYP3A5*3 JEIH Z2 25 M i R I 7 16 X6 I IR 48 =
i B R RR A IR A 3 B ) 5 e B R S

1 #REFE

1.1 BRI E

HotStart Taq Master Mix , 2xXTaq PCR Master
Mix (1l [ KA A AR (d650) A FR 23 7 ; DL1000
DNA Marker . CYP3A5%1/+] Bl | CYP3A5%3/%3 B4 A
A BUBURL (W F A A T/ () IRy A BR
OS] ) 5 R R B B Al Ak R (RE 2R E ) (525
DA0643) (A2 I #2E) ; ABI7500 Real-time PCR
% . Nanodrop2000 i 3 £ 43 0% FE 11 (H10l [ 58
Thermo Scientific 2 7] ) 5 7K F vk AL (g [ db
SN AR ) s B R F G2 (18 3 35 [ eAlpha
Innotch /3 A] ) 5
1.2 I REEA

200 5] £, — B 14 £ % (ethylene diamine tet-

raacetic acid, EDTA) U &t /M A 2 ML AEA i T M 5
B RAS G o0 A BR S F AL
1.3 5l 5&HE

i #5 NCBI %t #i FE 2 fit ) CYP3A5=3
(rs776746) %5 i 3t [A [ 1) (https : //www.ncbi.nlm.
nih.gov/projects/SNP/snp_ref.cgi? do_not_redirect &
rs=1s776746 ) J N = 3 [Nl GAPDH 1 )7 51 (https :
/Il www.ncbi.nlm.nih.gov / nucleotide / AY340484.17
report = genbank & log$= nuclalign & blast_rank =
86 & RID = M24C6HSEOIN; GeneBank J¥ 51| 5 .
AY340484.1) , >k H Primer premier 5.0 %11 Tagman
56 PCRFE SV 1G5 [ AR, WK R 80~
150 bp ZE 47 o M T #25 ARMS-PCR 5| ¥ 11 55 5%
PE , 75 CYP3A5*3 Fl CYP3A5*1 ¥ 514 3" i
SNP {37 5 B I 37 B 5 ) AR O IR, ang 1 o
FRHA F B PTR o K I CYP3AS*3 45 v 5 [ 1Y
Taqman #EEF 5" ¥ % H FAM 28 Y6445 FE 317 4
it 3>k HI BHQI 2GR K FE A A AR o Azl iy
Z: 3N GAPDH ¥) Tagman 8%} 5' % 5% H VIC ¢
A5 B A TARIC , 3" 3R I BHQI % 14 K Jk [A]
#4790 o [A] B) >R A Primer premier 5.0 1% 1T
CYP3A5*3 B <G hrifE Sanger I Py 5140, =M K
300~400 bp. T FEREF 4 i b 2R T A ) ey
ARAFEG . HAAFHRE AR PR L% 1,
1.4 2 IfAEA L 41 DNA $2H

SR Ll R 27 8 2 6 B IRe Ay A B W A 7 1Y)
R 4 BB 2l Ak 10 CRE 2R ) | 426150 S v W 4
HATHAE . $RPUS B IR & T —20°CrkAa h IR AE
JFa8 3 o G EE T LR B
1.5 Tagman % J: ARMS-PCR ¥: 45 il CYP3A5%1
I CYP3A5*3 /R R ST
1.5.1 CYP3A5%] PCR [ 1A%

25 wL CYP3A5%1 PCR JZ W K & 115 0.1 pL
CYP3A5*1 L5191 (50 pmol /L) 0.1 wL CYP3A5
R U519 (50 pmol/L) 0.1 pL CYP3AS5 31
PRAF (25 pmol/L) 0.1 wL GAPDH I 7 51 % (50
wmol/L) 0.1 wL. GAPDH T i 514 (50 wmol/L)
0.1 nL GAPDH #4%1 (25 wmol/L) . 12.5 pL 2xHot-
Start Taq Master Mix . 5 pwL DNA £ #i ( 53 51 &
CYP3A5*1/%1 BYN T4 JMUBTRL , CYP3A5%3/%3 BN
T A BFRL, NRIEH 240 DNA), 6.9 L K718
Ko Y 4 AF 2 95C 3 min; 94C 15 s, 55T
35 ;40 MG
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Table 1 Sequences of primers and probes

R

J¥5

CYP3A5*1 B L3514
CYP3A5*3 B |54
CYP3AS5 L Fiifs 9
CYP3A5 I ST
GAPDH -5 %)
GAPDH T i34
GAPDH ##41

CYP3AS5 /5 L35 |49
CYP3AS M5 Rl 49

AAGAGCTCTTTTGTCTTCGAA
AAGAGCTCTTTTGTCTTCGAG
TTTGGACCACATTACCCTTCAT
5'-FAM-AGGTTCTAGTTCATTAGGGT-BHQ1-3'
ACAACAGCCTCAAGATCATCAG
GGTGCTAAGCAGTTGGTGG
5'-HEX-CCTGGCACCCTATGGACACGC-BHQ1-3'
ATTTAGTCCTTGTGAGCACTTG
GTATGAAGGTCAACTCCCTGT

1.5.2 CYP3A5*3 PCR Wik %

25 wL CYP3A5%3 PCR JX W /& R 1% 0.1 uL
CYP3A5%3 519 (50 wmol/L) 0.1 pL CYP3A5
T 519 (50 wmol/L) . 0.1 pL CYP3A5 3
PRAEF (25 wmol/L) 0.1 pL GAPDH |51 % (50
wmol/L) 0.1 wL. GAPDH T Jii# 51 % (50 wmol/L) &
0.1 nL GAPDH #%1 (25 pmol/L) , 12.5 wL 2xHot-
Start Taq Master Mix .5 pL DNA #& #i ( 43 51 &
CYP3A5*1/*1 BN T4 WAL, CYP3A5%3/%3 B\
T A RERL, AZEFENY] DNA) , 6.9 pl K #7818
Ko RN 19444 :95C 3 min;94°C 155,55C 35 53
40 MG
1.5.3  CYP3A5*1 il CYP3A5*3 1 T4 2 1 it <7

25 wL PCR I MK R AL 7% 0.1 pL CYP3A5 |
FF B 37519 (50 wmol/L) | 0.1 wL CYP3AS5 il )5
TUF51#9 (50 wmol/L) . 12.5 wL 2xTaq PCR Mas-
ter Mix .5 pL DNA 4R (53528 CYP3A5*1/%1 %
N T4 WKL, CYP3A5#3/+3 W N T4 W B ki,
ANZEFEPI4 DNA) . 7.3 pL K@ &8k . IV
B 2% .95 °C 10 min; 94 € 15 s, 60 T 30 s,
72°C 30 ;40 NMEH . PG RS, 5 wL PCR
PR IEAT 1% 1 B R W EE S FR UK 4 BT L O A e
e A% F G A IR K ) 4r PCR = Wik 2 A
T AW TR (L) B A BR A "l #4707, R
Fl Bio-edit 43 AT A4 L XF o0 Ar U P 25 SR 5 H 9
¥ 30 g — B0k o
1.6 A LI PRAE AR A6 0

K A B 9 i 2 37 B AR 3R X 200 5 4 L i
PRAEAS 4T PCR A I K 565 30F , 43 4 5 by
T — 80k, G CYP3A5*3 FEIN 2 5K
G3 A

2 #R

2.1 Tagman % J: ARMS-PCR ¥4 illl CYP3AS5*1 |
CYP3A5*3 R & W ST

Be il CYP3AS*1 £ {4 3, X} CYP3A5*1/%1
Rl | CYP3A5*3/%3 ® N T & W i ki K #5 47
CYP3AS5*1 Y NI [H 4] DNA #E 47K I o G )
CYP3A5*1/*1 BN T4 BUBTRL , FAM 38 38 47 14 il
g5 S T 2Rt , Ct <35, VIC il i T 9™
W (B 1A) s K CYP3A5*3/%3 B N T4 5T
i, FAM 1 VIC i 18 34 JoBH B 4 3 #th 2 (& 1B ) ;
Kl 10 ng/pwL CYP3A5*1/%3 B N\ 5L K 2H DNA,
FAM i i 1 VIC il 4 1 i 2 2 S AU, th et ,
CtfH N 28 247 (E11C)

Be il CYP3AS5*3 £ {4 3, X} CYP3A5*1/%1
R CYP3A5*3/%3 BN T4 WUTURL 2 CYP3A5%1/%3
RIS 2 DNA #4740 . 4 CYP3A5*1/%1
RN T A R, FAM Fl VIC 38 18 ¥ JC B . 9 4
M2k (& 2A) ; Kl CYP3A5*3/%3 TN T4 15k,
FAM i 18 9 38 fh 28 52 s 7Y, gl 28t it , Ct (<35,
VIC i & TCHA 4 15 i 2 (18 2B ) ; £ 10 ng/p L
CYP3A5%1/*3 ) N\ JS 3L K 4] DNA FEAS , FAM i i
F1VIC 3 38 47 B B 14 i £, VIC 8 & P 1 iih
A2 SHL hZotl , Cofih 28 247 (B 2C)
2.2 CYP3A5 ¥ PCR ¥ WK & (&7

il CYP3A5 5 PCR KB AK 2 , XF CYP3A5*
17%1 B CYP3A5%3/+3 BUFI N 283 [H 41 DNA #17
Kl . PCR 434 58 LS HEAT 1% 10 3 B 58 11 i
VK, FEBE RS AR R G AT IR AR A TR, A%
R/ T 26 Y PCR 37 R &R, 25 5 n & 3
TN YRS R 300 bp 24, 5 HAY A BER/N—
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TE: A CYP3AS*1/%1 BRI 45 3L & 3 B 2 CYP3AS5*3/%3 BT
B BRI 45 SR 185 C 10 ng/wL CYP3A5*1/%3 NN 41
DNA Il 45414
Bl1 CYP3A5+] REG RN LER
Figure 1 Detection results of CYP3A5*] reaction system

T
Amnomnz
nnnnnnn "
nnnnnnnnnn
nnnnnnnnnn
Delta Rn ve Cycle.
B 240064005
1111111
D
2 aooesons
nnnnnnn
‘‘‘‘‘‘‘‘‘
Delta Rnvs Cycle
C 28002+005
TE AR CYP3AS*1/%1 TN T4 USRI 25 5 5 B Sh CYP3A5%3/

#3 N T A BLTOREAS I 45 S K5 C W 10 ng/uL CYP3 A5%1/%3 A
I 2] DNA K45 1
B2 CYP3A5*3 REfERBEMER
Figure 2 Detection results of CYP3A5*3 reaction system

B WA RN — BB R RN YR E A
T A TR C i) e A BR A R 47 0 % .
Bio-edit X 73 Al 7 25 1 5 H 0781 — 2, W7
U [ AT, AR o (R0, 2 A A SR 3

R BRI EEERL, AR ESEIR(E 4),
FW] CYP3A5S T PCRAKZ R AT,

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

TE: 1~8UKIE N CYP3AS5*1/*1 BUSTRL; 9~16 JKiE N CYP3A5*3/%3 1)
JR KI5 17 9k 38 9 DL1000 DNA Marker; 18~25 $k 8 4 A 25 3 K 41
DNA,
B3 CYP3A5PCR F=¥H ik E
Figure 3 Agarose gel electrophoresis of CYP3A5 PCR

products

250 260 270 280 2

[\M\ Mﬂ[\ f»Av“\I\ M f\M

B4 CYP3A5PCR F=#illF
Figure 4 Sequencing peak map of CYP3A5 PCR products

2.3 G PREEAS KL Ko 22 25 140 Hr

P& H 200 151 A J& i #E A< B K 20 DNA, #F 17
CYP3A5 JER Z3VERN , 3R FH 4 ifE sanger 7
EATIRAIE . 255 BN ARWFSE T 95T Tagman
72 ARMS-PCR CYP3A5%*1 Fl CYP3A5*3 1K Z 5]
P BB A R AR G N 45 5 58 4 —
., BARRS0 A6 N CYP3A5*1/%1 19 451 (9.5%) ,
CYP3A5%1/%3 62 4] (31% ) , CYP3A5%3/%3 119 {4
(59.5%) , CYP3A5*3 25 FE D AR A 75%

3 it

CYP3AS5 JEIH Z 45 M & 1 B[] CYP3A T
P22 5 (AH 22 29 10~40 15 ) B CYP3A AR 259097 3%
AR R N 22 7 i R, KiE
WG KB, CYP3A5*3 He R 245 M & 52 W 2% B A
Z AR A vE 5 F) (FK506) I 25 #e & 1Y & 2 A
R0, CYP3AS TE Al 5 52 w) i 4Q b ke A
FH T P AT AT S A 5 55 ) 9 1 25 vk B
ARG RIS A 5 B A CYP3A5*1
B H T CYP3A5*3/+3 BB 2 5 iy 57 & A fig
KB B AR M2 EE
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T TR CYP3AS SR 2 8541
J7 154035 DNA | J¥7%: (DNA sequencing analysis ) |
BRI - Bt BE 22 28 M 2R 5 Wi 52 )V (Polymerase
chain reaction - restriction fragment length polymor-
phism, PCR-RFLP) . = %0 AH (4,335 43 H7 (High per-
formance liquid chromatography , HPLC) , B 4145 H,
¥k % (Capillary Electrophoresis, CE) %5 , {H iX £& Jy
B TERRAE S 2 FERT I U A R
JEAR 75 ) 1t 1l Al BE P A B 1 5 B 0, 5
4, 1% 55 ARMS-PCR )12 1l T CYP3A5 Jk
ZAPERI , EARRE SRR, A I R R
RGN 32 72 6 B B B R W 5 e P, VK A i 7 R4
52 2% H 75 2 il 2] EB YL B iR BUR Y , X N TE i
—EGE, AR IET Taqman ¢t ARMS-
PCREAR iR k5 19, I AESEL 514 37 i AN
IﬁHﬁﬁ%I/\%ﬁﬁﬂﬁ)ﬁé%,uﬁ%ﬁtﬂﬂﬂjﬁI%,Xﬂlﬂf?ﬁﬂ

HEAT R HE PCR 9 3K, 5 e [l i, 1) 4R &

XY 3G 7 W AT RN, 7 S I 9O E & PCR A&
SRR CYP3AS Z2 A M RA I o A I ok
TR AT FAPREE , AT 1 /N BIAT 58 B A A N, A
BRCE O 12 firh EB el ] B Tk 4 v A S AR 2R A
J& o AE 200 1]l PRAEASAG I, AR J5 kA 0 45
F 4 R ifE sanger YU 7 25— B0 R 100 % , 36 B
B

(R, ASAF 9% 4 57 A9 36 F Tagman %¢ Jt; ARMS-
PCR i R CYP3AS5 N 2 50 s A H
MY TERA R R S RN SR BORE , HL LA AR T 5 PR e
H bR G R A WL, TR 48 B A B B A
AR IR I 5 B R) 25 W)IR 9T By b R i b B
B G 1l R 7 FH 5% B T R A T
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DU UM AR N i R W0 S R A 2 5 B

x| AT RORAE XA

(# Z] BB RAZERAE5 0 DB RLE G 1E (BD) 835 7 8 W B RUE W R E . A&
PEHL 2016 41 7 2 2018 4 1 J1 i BD & 18 4], J S HCHE 1) A7 i\ BMI AH VG T 1) fidt e A TE 24 4/ SRy X
WY 4E BD B H S5 0a R T 6 25 2 I DNA, iE 47 2 SE R 4L 7y S AE R B4 . 858 BD
B 5 OF w00 B BE 3 B2 8 B2 & 1] (Firmicutes) | $8LAT 1 17 (Bacteroidetes) 1 28 1% i 1]
(Proteobacteria) , BD 3 ' Bacteroidetes 5 4.21% , 7£lk T IE % A, BD £ #  Proteobacteria /' 42.80% ,
T IER N BD B35 5 1E W A B 78 e e JE KT 8 194 A B AR AR 25 5, 7EFUK - B 887 4>
TH A ETE 2253 BD JR A A2 45 Collinsella Spp. . Bilophila spp. & Bacteroides spp. %, 1IF# AL
& Clostridium spp. Roseburia spp. Methanogens %%, #4518 BD 3% I3 B #E ik W e & A o2 |, = 3L IR
I Collinsella Spp. F14 2 5 34 JiL 14 Bilophila spp. 3 22 , 7 T i & Clostridium spp. F Roseburia spp. J#/)>,
Al RE A5 BD &9 ML 2 — .

[REIA]  VBRIRREEGAE IR R A R B R A 2 s PhiaA

Metagenomics analysis of intestinal flora microbes in patients with Behcet

Syndrome
LIU Xiumei*, ZHANG Chengwei, LIU Miao
(Department of Clinical Laboratory, Fuxin Mine General Hospital of Liaoning Provincial Health Industry

Group, Fuxin, Liaoning, China, 123000)

[ABSTRACT] Objective To analyze the microbial characteristics of intestinal flora in patients with
Behcet syndrome (BD) analyzed by metagenomics. Methods Eighteen BD patients from January 2016 to
January 2018 were selected, and another 24 healthy people matched with gender, age, and BMI were selected
as controls. DNA was extracted from fresh feces of BD patients and healthy people for metagenome sequencing
and bioinformatics analysis. Results The dominant floras in BD patients and normal people were mainly
Firmicutes, Bacteroidetes and Proteobacteria. The proportion of Bacteroidetes with 4.21% in BD patients was
much lower than that inhealthy controls while the proportions of Proteobacteria with 42.80% in BD patients
was much higher than that in controls. There were differences between BD patients and controls in the 194
genera at the genus level and 887 strains at species level of gastrointestinal microbes. The dominant floras in
BD patients included Collinsella Spp., Bilophila spp. and Bacteroides spp., etc. The dominant floras in healthy
controls included Clostridium spp., Roseburia spp., Methanogens. Conclusion The microbial population of
intestinal flora is changed in BD patients. The increases of the lactic acid-producing bacteria Collinsella Spp.
and the sulfate - reducing bacteria Bilophila spp. and the decreases of the butyric acid - producing bacteria
Clostridium spp. And Roseburia spp. may be one of the mechanisms of causing BD.

[KEY WORDS] Behcet syndrome ; Intestinal flora microbes ; Metagenomics ; Dominant floras
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DUk VI 4E2E A 1E (Behcet syndrome , BD) , Bl [
FENR e — M AR AR R R I i A i A 2
A E A B R RGN IR DL E Bz I R
KA RIS B IRAE R, BHAE R 2 kR
T, #H A KEHATT , TR n R B HE L K,
HEEIET, BRI ,BD K4S A B RIAE
SN AR R 2R A O R I & R, i e
VSR T AT R T RS S BD SR 2
TIE RGP R S PR A 25 i PR A
i P 8 7 R R A SR, RS S o P T T A=
PR DI RE AT o AR R FH 7 JE A v 3 i
WP H2 AR 534 BD B8 35 1 18 U E W el 2, 0
W B A PR U AE BD &A= H AT EAILT

1 BEREFHE

1.1 —fRweR

BEHL 2016 4F 1 H & 2018 4F 1 H AR B IiG 1Y
BD B # 18 fl . 41 A5 it : OFF & BD 2 Wi bn
HE s Q¥ TG SR O AAHT 1A H R Kk
FAE X256 97 s @B E B AE R & . HEBR An
e - OB IO A B A PRI 5 Ll 4 B30
QB IR ; DG IH WAL & ARE S
PEZE W % G T e P RSB . BDA TS
PE 14 61, Pk 4 B, SRS 21~55 %, F- 15 (38.27+
8.58) % , Bk i i 45 £ (Body Mass Index , BMI) :
(18.57~26.93) kg/m’, “F- 3 (23.02+2.89) kg/m’, )
VRIS Bk 501 AEHS . BMI FH T FE A 4 B AR 24 151]
Vi A%t B Horp B 10 ), Lotk 5 ] AR i 18~52
& 14 (36.61+£8.02) % , BMI: (18.34~27.11) kg/
m?, 14 (23.25+3.10  kg/m?, A58 G A B A6 B
Zz BV E R 7
1.2 Ik
1.2 FEACREE SR Z4H DNA $2 5

B BT A 2R i 2, 37 Rk B S0 =
fE 2 h N EAT % 36 K 41 DNA $2 B, ™ % i i
QIAamp Fast DNA Stool Mini Kit (b 5 [#13 #i Bk 47
KA BRZ F]) U] 4520 B 56 iU ZE {8 DNA 42 5,
SR I A Ao B i L Uk K I DNA 58 % % | Nano Drop
i 28 A4 66 B 1 (Thermo Scientific , 52 6 ) K
I DNA 4fi i, 5% ] Qubit 2% 5% 3 (Life Technolo-
gies, FE[E ) Kiill DNA ¥ J&
1.2.2 SRR EE RO T

B 2.5 wg & DNA T 500 wL 3TWr v, inA

0.1xTE ¥ W 65 pL, T #8 7 % % {¥ (sonics, 2
)R AT I, SR G AT R e &2 4 Sk K
FE 42 5L 77 W) Uk 48 30 min, B R AL UK S [ 620
bp K/NHY 2%, 4T PCR Y 3G , 73 2% : 95°C Tl
30 s, 1 AMEFR,95CAEME 10s,65CiIR K 30 s,
T2TCHEAH 30 s, 15 NI, 72CHEAH 5 min, 1 4>
PG, ACHEAFE 10 min, PCR 729 5 5 b ik ) ik
v e, my R4 o A 4 B dNTP (26 56 A5
i) .DNA &5 9 3™, B IRTEAR B A —
Fmd 56 , 9 48 2o B2 rh S SR 2 OGAF 55 KR 37 o Al
PEJG , TR A R | AR R, 345 DNA
R EBIF .
1.2.3 W78 ab 25 P Lo

o T T AT s L bRk B L AR
Human J3 1] | 25 B AR 5 & 46 B2 RS HE (reads ) , Fe ¢
5 3] 75 0t i reads, HAK 7L f A Adaptor 4%
LFAE G A N BRI ECH =3 1 reads Bk, #
YIF 5 3" S , 85 o (B <20 BB 5L, i ek U 5 K
FEANE 60% 51 1Y) reads 25 5% 5 25 FE 56 ok IR T 15
F, R REHR B 5 15 RGO R BT YRR Y L
2l fy E LR RS A T TS5 G4 reads 25
Mo BfJE I A\ 5 BD By 45 5 5 A\ 258
TR AT o R —3E>00% 1 B 5]
RIS HE AR AN AT AL 10% o
1.2.4 Yk

i 14 SOAPaligner 2.21 B AF ¥ 51 5t & reads 5
NCBI #¢ & J% (https ://blast.ncbi.nlm.nih.gov/Blast.
cgi) DA A CHI B e 25 W BL IS T 40 1R 751
AT EOXT, 2 AT 40 B B B R AR K AT
R I EE.
1.2.5 Y)Ff LEf Se 5%/ 47

20 7] B V% 22 543 Mr (LDA EffectSize , LEf Se)
X B 25 S A R DU 2 R HAE S BB FRE 36, e &
L B 22 5 B W i DA RE L B LDA R Wy b =F B X
255

2 FR

21 RN

BD 414 A i B P B 1892 bp, - 2yl
8 reads % °H 19837218, -3 5 Jii 1 reads X5 b
95.16% . X HEALHH A R B3 BN 1956 bp, -
145 reads %% K 54673420, “F- 14 5 5 £ reads %4
ti 1 95.73% .
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2.2 BD EBH HIEW NE 125010 25 7

BD [ 35 5 1 H B0 T A 2 22 R R
"] (Firmicutes) . #AFF- % '] ( Bacteroidetes ) #1745 J& B
I'] (Proteobacteria) ., BD M # ' Bacteroidetes &
4.21% , AKX F1E % A, BD £ 3 7 Proteobacteria (5
42.80% , 3= TIEHE N LR 1.

®1 BDEESEEEAMAEIIESHBLE (%) ]
Table 1 Comparison of distribution of bacterial phylum

categories between BD patients and normal people [1n(%) ]

IEW AR BDHREHIENA LA
Firmicutes 27 622(37.55) 21 283(43.43) 48 905(39.90)
Bacteroidetes 39 461(53.64) 2 063(4.21) 41 524(33.88)
Proteobacteria 2 567(3.49)  20976(42.80) 23 543(19.21)
Actinobacteria 782(1.06) 4093(8.35)  4875(3.98)

B

Fusobacteria 931(1.26) 105(0.21) 1036(0.85)
Al 2207(3.00) 490(1.00)  2697(2.20)
jsSan 73 570 49 010 122 580

2.3 BD E# HiEW AN MA Y &M 2= 5

BD [ 5 1B W A E W i A W TE e K F-
A 194 MR B AAAE 2 57 TEMOKF A 887 A A
FETE2E 5 o 78 o B N B 2 T I 20 FPOL SR AE R K
V- B A 2% S WL 1, Horh BD AR AR O T AL AT
Collinsella Spp. . Bilophila spp. & Bacteroides spp.
% IE W AN HE 4 Clostridium spp. . Roseburia
spp. .Methanogens % .

14 000

LRTE =t ik
® Behcet {3 il 2k L FH £
= Behcet f & B 42 R AL

12 000
10 000

Wiy
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1 2 3 4 5 6 7 8 9101112 13 14 15 16 17 18 19 20

LA R TR B

7 : 1. Collinsella aerofaciens; 2. Bilophila wadaworthia; 3. Bacteroi-
des coprophilus CAG: 333; 4. Bacteroides faecichinchillae; 5. Clos-
tridium sp. ATCC 29733 ; 6. Candidatus Alistipes marseilloanorexi-
cus; 7. Collinsellsa sp.CAG: 166; 8. Rikeneila microfusus; 9. Mit-
suokella multacida; 10. Bacteroids sp.CAG: 770; 11. Acidiphilium;
12. Candidatus Methanomethylophilus; 13. Clostrdium cellulovorans;
14.Clostridium perfringesn; 15. Roseburia; 16. Methanoculleus; 17.
Bacteroides sp.D1; 18. Bacteroides eggerthii; 19. Clostridium sp.
CAG:75; 20. Bacteroides vulgates.

E1 BDEESEEABHEMENEMKELESHBES
Figure 1  Distribution of gastrointestinal microbes at species

level between BD patients and normal people
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Figure 2 LEfSe analysis results of gastrointestinal microbes

between BD patients and normal people
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2 TR0 ILBE BB PCT AR Ji 84 19 1L 35 NT - proBNP.,
ICTP . MMP-9 7K - K Foilin R 22 LW o2

ZMdE E R EAES

[# ZE] B® S0k AESE PCUAR G B35 1Y IL7E NT-proBNP  ICTP . MMP-9 /K-, 43 #7
HIFRZ S, FiE  BEE2016 4 2 A Z 2018 4F 8 A W& MO U AELE A Be 4T PCLF-AAY 300 44 K
AN G AREAR G B A LA D M RFAF3 N R AR MA KM, B [ RFFIE RSO 8
AR B R ARNGES  HrE s SN R FAERENGERRE. SR 300 #2000 WAL PCT AR
Ji BB RO AN BRI 40 6], O I AS B F 40 % A2 %00 13.33% ; BMI=24 keg/m® & I = B
MLAE EA SRR H =2 4 AR AE=3 mm B 250 UL SE PCUAR G B A OB A R F M kAR
A, R AR I AN R S5 B B E NT-proBNP 42 5 \MMP-9 7K S5, AN TRJAFIE P51 A s i sl
BHER s A s (ICTP /KT B O IV AN R 35 & A BRI RG2S R E G gt
ESHBE RN A AR RS & A MR B AR i, 5172 B2 Logistic BIA 8T, 25 58 s B A S48
BCH M MMP-9 /K- ) OR {4318 5.204 F14.342. 2518 B A X480 H M MMP-9 /K252 2 bk
WUBEZE PCT AR Ji5 583500 A5 AS R 3504 S 28 il Sz A& 16 DR 28, 7 11 PAC Rz S 140 Jas ] i 375 MIMIP-9 S48 % o

[KEA] DAL DA RE; GRIEZE; BIES

Predictive value of early detection of serum NT-proBNP, ICTP and MMP-9

levels in patients with acute myocardial infarction after PCI

LI Xiaojuan'*, CAO Quanxing’, WANG Yanyu’

(1. Department of Disinfection Supply Center, First Affiliated Hospital of Henan University of Science and
Technology, Luoyang, Henan, China, 471003; 2. Department of Cardiac Surgery, First Affiliated Hospital
of Henan University of Science and Technology, Luoyang, Henan, China, 471003; 3. Department of
Cardiology, First Affiliated Hospital of Henan University of Science and Technology, Luoyang, Henan,
China,471003)

[ABSTRACT] Objective To analyze the serum levels of NT-proBNP, ICTP and MMP-9 in patients
with acute myocardial infarction after PCI, and to analyze its clinical significance. Methods Patients who
underwent PCI in our hospital from February 2016 to August 2018 due to acute myocardial infarction were
enrolled in the study. According to whether there were cardiovascular adverse events after operation, they were
divided into the occurrence group and the non-occurring group. To compare the differences in the incidence of
cardiovascular adverse events in patients with different clinical characteristics, and to analyze the risk factors
affecting the occurrence of cardiovascular adverse events. Results The number of cardiovascular adverse

events in 300 patients with acute myocardial infarction was 40, and the incidence of cardiovascular adverse
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events was 13.33%. BMI=24 kg/m®, hyperlipidemia, and number of stents =2 The incidence of cardiovascular
adverse events was higher in patients with acute myocardial infarction with stent diameter = 3 mm. Patients
with cardiovascular adverse events had higher NT-proBNP and lower MMP-9 levels, different ages, genders,
and alcohol consumption. There was no statistically significant difference in the incidence of cardiovascular
adverse events among patients with medical history, smoking history, diabetes history, stroke history, and
ICTP level; factors with statistical differences in univariate analysis were used as independent variables, and
the occurrence of thrombus was used as the dependent variable. Multivariate Logistic regression analysis
showed that the OR values of the number of stent placement and MMP -9 levels were 5.204 and 4.342,
respectively. Conclusion  The number of stents and MMP - 9 levels are independent risk factors for

cardiovascular adverse events in patients with acute myocardial infarction after PCI, suggesting that serum

MMP-9 should be monitored early in the clinic.

[KEY WORDS] Myocardial infarction; Cardiovascular adverse events; Risk factors; Regression

analysis

Il PR I 2P o0 LA BE (Percutaneous translumi-
nal coronary intervention, PCI) i & 4 , BE8 5 30
0 P R XU ) S T AR R AN R0
I I R 5 Jg ) A AU Al (8 3 BT X F
0 LA BE B85 it R 435 Jg 1 10 I EL AT 22 9
{8, FCRB A5 7E 201k O LR JE 28 3 (R I R 97 T 28
AR 8 St I S A B 7 T R A AR o A B R
RE B 70O LB 20 12T i R vh A4 2 i DEAG
FFIAN A o 1A e Ji 3R JHE R i R ( Carboxy -termi-
naltelopepidetype I collagen, ICTP) g &3 1<) Js2 i oL
JUL 248 45 4 2 1 R A O 3 TP O LA
B 110 A B2 Lo L7857 PR 485 Jmy AU 5 N 2R s B 2 i
MK ATAAR (N terminal pro B type natriuretic peptide ,
NT-proBNP) J& 2 W 0> ) 3 i Y 8 b , 760 JUL 20 L
&7 5K Dy BE kR B O LA B 1 el AR e, LR
IKOKF AT YR b TR B B 4 R AR T -9 (matrix
metalloprotein 9, MMP-9) 1 2 4 it P AH G A 1, He
FIE 08 38 2o £ 34 o JUL 200 B PR) 52 B 23 1) 2 i, DT 2
5B RN B R A R AR SR R
T NT-proBNP ,ICTP . MMP-9 {4 ¢ & 5 .0 JJL#E 5
IIRTE LR

1 W&EEFE

1.1 —seR

YEHL 2016 4F 2 H & 2018 4F 8 H TEA B3R
7R 2t U AE PCT AR5 B NIRRT 42, 40
Abiif : OF =18 5 % ; QFF & Stk O UL 1)
bR IE; G TCH A ™ F AP 5 HEBRARE
O IRGERIA 23 5 @ /3 i 42 2 A A~ AT
RIGIFH o ARIEBR SN AR B4 300 6], Horp &

AU AN RS AF (BET ARSI O LEE BE A
45 B R L8 58 ) & 40 4], o 38 23 4], 40 17
B, AR 50~78 %7, 44 (63.44+3.08) % 5 K K A0
I AS B F 44 260 1), FHorf 55 150 4, 2 110 4],
RS 52~76 % 1 (63.474.11) % . PIZH HRH4E
I PER S — R 22 R RS R B AT L
P, BERFBEEMEREA ., RIFIELE
BEAe PR ZE 03 2 PPl .
1.2 R ELISA i34 7 NT-proBNP . ICTP . MMP-9
FR G

K FH R85 1 B % ikl 5 mL, 1 000 t/min 25
0 10 min, BCEVEWRAFI . S250 AR S 25 AL
AKE 8% 7 B 100 wL AL, AL om A BR
A100 wL/AL, B E P 2860 R 4 FL, 36 TR
¥ 7 60~90 min , B R £h 2% vh RS VE 5 W, A5 LN
JELL AW 2R BUARHR B 100 L, A5 £L v
TAE W) Z BRI 100 L, 48 BT S0 36 26
4L, 36T T E 30~60 min, 25 |4 Xf B AL
ATt 254 B B W 100 L, RS L i A4S &
R 100 WL, e 4% f P S 56 36 25 AL, B R +h 2%
WIS TE 5 U, A TMB S 8 )i 9 (% . YS-
RIBIO il M B A A= Wy BH 42 4 | ), kG 36 CIE &
15 min, LA Z 11 100 pL, 3 min A1 OD450
{8, BioTek B b AW [ 3¢ EMA IS X5 A FRA A
1.3 BORHUE

SR IR AR ) 265 19 7 SR A7 4 O B2 A £
B AT 0 N B ALTE < AR PR DR s W s
B PR S AE R ICTP /K- AR E S 8 A S 4
(A8 S LA, TR I 35 A8 LAt Al v & T
R IR E 55
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1.4 PHFEFR

U AN [R) I R SRR AE F8 3O il AN R 4 &
RN ZES TR A v O WUEESE PCT RS B0
MR RENERFE.
1.5 Suilefubsg

¥ >R Excel s# A5, R SPSS 11.5 {4
ST o THECFERI DL n TR TR A (R £s) , FH ¢
R AR 7K I8 AT Ge 2R b B . P<0.05 25 57
Bt L,

2 HR
2.1 ZAECNUESE PCIAR S (U O A A R
KA AL

300 f51] M0 U E PCT A J5 8 3 & A0 I
B KRR BIECN 40 01, 01 A B F A&
FN13.33%.
2.2 NIR]IG PRAFAE B3 J 3000 i A R 2 A R
Fb A

=24 kg/m?® A I = IR MU B A B H =2
DR H =3 mm 1Y 27O JUEESE PCT AR S5
BERAEOCMEANRFHRKAERE R, KEO
I8 A B35 14 19 B % NT-proBNP # 5 . MMP-9
P 2 (37 NI =B O o 1 N @ N L S
PR#G S  A s ICTP /K - 9 B 250 145 AN )
FE R AERER LG T2 E L (P>0.05), I
*1,
2.3 MO WUEESE PCIA J5 5O I A R g5
PR fa e R 2

B Z oA L HEEE N AR = K
O I AN B AR S AR 2, i 4T 2 1 & Logis-
tic [543 B , 45 2 B A SCAE%L H A MMP-9 7K
HEANE J7 R, H OR {5 73 51 4 5.204 1 4.342,
W2,

3 it

Je R 2l K 86 e B A P A0 S R L P 2
JEL B A543 , 5K A SRE R B4 2 B A0 D P M A B, 2
RERS M 2E TV O IUVRESE R A A o 02 AT = T
FER B, SO WUBESE R R N AN RO 1A
I R 45 J7 049 K A=, BE 8% = B0A 4758 1] F) 3 B 3
FRARKRE LI 3T AR O USSR E AR
o LA I DRGSRy B TN , REA A 50 1) v S BB 5
BT A R Al SR 56 Y7 75 S M e % 5 1 2 4t

F1 TEGKRFHEEEEROCMESGHRERHLILER
Table 1 Comparison of short-term cardiovascular events in

patients with different clinical characteristics

i H KM KEEH yE PHEH
5]
% 23 150 0.001 0.982
s 17 110
AR
=065 % 25 170 0.127 0.722
<65 % 15 90
BMI
=24 kg/m® 30 100 18.848 <0.001
<24 kg/m? 10 160
ARG s
= 22 108 2.558 0.110
5 18 152
W2
2 25 160 0.014  0.907
13 15 100
Wi PRI
2 24 150 0.076 0.783
i 16 110
i
2 29 120 9.626 <0.001
i 11 140
e
£ 26 130 3.125 0.077
& 14 130
BHAZAHHE
=24 30 120 11.539 <0.001
<24~ 10 140
X ER
=3 mm 28 125 6.667 0.010
<3 mm 12 135
NT-proBNP (ng/L) 995.24+9.35 623.48+7.46 283.030<0.001
ICTP(p.g/L) 4.53£1.02  4.51£1.14  0.105 0.458

MMP-9(ng/L) 298.47x15.83385.24+12.72-38.792<0.001

x2 EWEOCHEEPCIREEECNESNREHH
Table 2 risk factors of cardiovascular adverse events in

patients with myocardial infarction after PCI

S B Wald P{H ORE  95%CI

BALEHHE 1.836 13.345 0.012 5.204 1.344~12.155
MMP-9(ng/L) 1532 9.245 0.025 4.342 1.124~11.327
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S, AR F KA R BENE R O 0 O Il
I PR 235 ) 1 P 7 180 & #EAE ), AELAK & 0 U 7
SR A VAL St O ILBE B B 35 I PR &5 Jm) 11 38 ) 1
B SR B X R O LA I R 45 ) T 1) R A
JERAR . IMYE WUES 3 F RERS A S kO WLEEBE 1 12
W o A v R AR (B SR LA 2 PR A St
JUURE ZE I PR 245 J= 1) A S B AN, JHGox 1 £ 2 Jet

MM I S R VAR B — BOME SRR R
40%"*",

NT-proBNP J& 2 vj /0> JIL 4t Jfd &F 5K i 25 ) G
FIFEBR , 760 Sy 3258 O URE B8 B % 2 5k ik 25
HAEEE T, HRB W AT I 8 F T ICTP &
2 A B, E O LA e A 2l 2 40 O T
()3 F2 v, ICTP AT &b 2 43 i R T, DT 5 B o0 J
14 ICTP 8 TH s MMP-9 J2 43 & 48 14 A 56 X
T, AR 38 1 5 T T Ui UL N B R R
B A MR RO L m RO I R S
it

ARG R, T A WO SE RS b AR
o ML I PR 45 Ry 1) B A R R 13% i A, iX
Z B S A W4 R R R . AR BT
A L& B, BMI=24 kg/m?® & I & B8 ILGE L B A SZ
BB A =24 AR AE=3 mm (1 AV UL
H, H PCIARJG & A O MU A R R0 AR 38
PER T BRI PR AR AR XS FAS B0 0 A5 1 PR 45 =)
(A5, 3 32 B R R B 8 B0 = R A B
I A i F) AR R, LS bR Bk P Rz 4 B 1 4R Ak I
PEP AT R BH S, PN R A0 I 1 O T R Ak R T DY R
T LA TR B XU 4 e, e AR i TN R4 R Y
BB R ZRE R R KBS, ]
g R Bl Ik A 43 8 58 v, 0 Dk i 7 A e 7 A X 8¢
Shy i e I 0 PR R A e 7 ) XU A T
Tt ARG E SRS T NT-proBNP  ICTP
MMP-9 (AL L, 2 BAEAS B0 I A5 I PR 45 )
(1) £ T, NT-proBNP [ 315 Wk B 46 55 , MMP-9 1)
FE KUk B, #2758 NT-proBNP . MMP-9 [ 5 5 2t
B A ATES A NN K17 S S 4 iy
HHEARMFEHE , 2 i T NT-proBNP . MMP-9 [y
FEIR AR, BN RO L 2R 48 0 SRR I P
P, B2 v 0 7 3 0 B XU, I R ARG O AL 41 ) i
BT AR T RN RS Ry e A, (R
W58 31 R & 3 NT-proBNP , ICTP fit) 6 3k 2% 5
$& 7K NT-proBNP | ICTP %) 3 3k Jf- AN 23 5% i 5.0 L

FEFE 835 I PR 45 )7 , X 5 ICTP Ay 5 il J 1 tA %01
FEFE— 8 2200, % 1 i T A W 5% A 455 9] 55 i
RNEA K, THRMAEE Y HRE W LR, 5L E
TS PR B A B R R4S R I A, MMP-9
() & TRV B ] B 3 LT, AR SR FE MMP-9 7452
PR T R T O LA BB R3S T P I TR &5 R
(AT A I G o S B PR R A BTt vl L, 8 A S
ZRE H A MMP-9 J2 5% Wil I A8 J 30 245 )= 1 2 ST
AU R

SR H I MMP-9 7K F 2 520 2Pk 0 L
3L PCI AR J5 (B O IS AS R F SR R I
PR IO L300 W 0 1 37 MIMIP-9 2535 A, R g 0 JULASE
UM AR T A F00 0 B2 (LA 4

&% 3Lk
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MG AN E I A B4 TNIP1 B 1 . L7l AGR.
3% PDGF 19284k 5 Hom S PR )5k &

X\ H AL AT AT

(# ZE] B BHITEENICH (MG)HRTE S M E LA A AN I R SE A T o 15 T 8] 358
HAEFE T 1CTNIPL) 2 LT PR M HCAE (AGR) | I L/ MRGEE 2B 1K 7 (PDGR) 2846 19 e 2R
Fik BEMURBE 2014 41 A 2 2017 4F 1 A YRS 90 5l MG B35 (MG 21 | 356 B Ad B ARG X6 42 90 1] (X
SR ), A0 S L A5 V9 2 6 G 1 1 ) B4~ A% 41 i b TNTP1 28 [ L 17 AGR . Ifl %% PDGF, 34 B L ik 4
PRAEATRIZE R MG B H P i 25 K5 EAENT @ E7F5 (QMGS) A e, &R MGAEEM
TNIP1 2 [ | il { AGR. [l 3¢ PDGF 7K V-3 & 3 f IR T X HR A, 22 5 B Ge it 22 3 L (P<0.05) 5 HR LA
MG 403 1) TNIP1 2 [ . Il AGR . 2% PDGF /K P B E @ T 88 MG B4 , 2R AR &
S (P<0.05) , IRWLI MG 7 QMGS 7143 # 1AL T 4 5 I MG & (P<0.05) ; MG 41 /2 4 1) TNIP1 &
[ . i3 AGR . Il 2% PDGF 7KF- 5 H. 3 1) QMGS 14344 2 1 25 1) A 6 56 & (P<0.05) 5 >R FH 2 s 4 Pk [l
443 #7 , QMGS P1-43=38.062-5.571 (TNIP1 % 1) —2.664(AGR )-0.883 (PDGF) , #5it MG H & 41 L
TNIP1 2 ML 75 AGR | Il 2% PDGF /KEREAR 2%, JF HL5 B RE I A %

[KEIA] HAENILH; TNIPLEH AERE A I /MO K

Relationship between changes of TNIP1 protein, serum AGR and plasma

PDGF in peripheral blood mononuclear cells of MG patients and their severity
LIU Xinhua, DENG Jianzhong™, FAN Zhongpeng
(Department of Psychiatry, Anyang Hospital, Puyang, Henan, 455000)

[ABSTRACT] Objective To investigate the changes of myasthenia gravis (MG ) and tumor necrosis
factor alpha-inducing protein 3 interaction protein 1 (TNIP1) in peripheral blood mononuclear cells, serum
albumin ratio (AGR) , and platelet-derived growth factor (PDGF). Methods 90 MG patients (MG group)
were collected from our hospital from January 2014 to January 2017, and 90 healthy control subjects (control
group). TNIP1 in peripheral blood mononuclear cells, serum AGR, and plasma PDGF were detected and
compared between the two groups of subjects, and the differences between the above indicators in different
types of MG patients and their correlation with quantitative myasthenia gravis score (QMGS) were analyzed.
Results  The patients in the MG group of TNIP1, serum AGR and plasma PDGF levels were significantly
lower than those in control group (P<0.05). MG group of patients with ocular type TNIP1, serum AGR and
plasma PDGF levels were significantly higher than that in patients with systemic MG, the differences were
statistically significant (P<0.05) , QMGS patients with ophthalmoplegia MG score was significantly lower
than that of patients with systemic MG (P<0.05). The levels of TNIP1 protein, serum AGR, and plasma
PDGF in patients in the MG group were significantly negatively correlated with the patients” QMGS scores ( P<
0.05). Using multiple linear regression analysis, QMGS score is 38.062—5.571 (TNIP1 protein) — 2.664

KA B 7 B AR R AR (163102511322)
Ve 4n R T e R E RAY R —AF, 7T, # FE 455000
*EAEAEE AP E TP, E-mail :11u6531315xinhua@163.com
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(AGR) —-0.883 (PDGF). Conclusion The levels of TNIPI in the peripheral blood, serum AGR and plasma
PDGF of MG patients were significantly decreased, and were related to the worsening of the patient’s condition.
[KEY WORDS] Myasthenia gravis; TNIPI protein; White globulin ratio; Platelet derived growth factor

HE LJC 7 (Myasthenia gravis, MG ) J& T 3k75
PEH B e PE B A8 B LA Sk 5=
fih J5 S, At LA 51238 U A RS, T S B s UL
W45 Jo 71 . Pl A AR B R, AT AR TG (TR
HG: T A AT PR X | ) A, T R S Y
oo g . HATIERXT T MG 1 & m P AR
SEA I, i B2 WIRAR G MG 1907, & A R BE
FEINN S5 G IR A R AT K

Hjlm R L= MG F B2 W Ui i =45
br, CA FIBFFE N MG 19 & A2 52 31 2 Fhoph 2840 it
PR (R A AR IS A2 At i v g SR AR A 5
o FFHE M 3 HAEME A 1(TNIPL) & F Al
NF-kB 4, A] fr4r e g, Ikl = i
T8 FIEREE M He{E (Albumin globulin ratio, AGR) JZ i
BUASTEAL IR RETT ™ o I i/ MR 5 A 4 T
¥ (platelet-derived growth factor, PDGF) 1] 75 4ff
MO¥ETE A RER L R AR ERERT AR 5 2
ZRGRPEMWIIA K AR IRGT T MG B3
1A I BN Z AR TNTP1 8 4 . AGR \PDGF )78
PR 5 BRI 0GR, B 4 RGBT .

1 ABSHE

1.1 IERBR

VEHL 2014 4F 1 H & 2017 4F 1 A 7EA PR 8E 1Y
90 151l MG f55 (MG 41 ) | % HUfge SR A4 A5 X 42 90 i)
(XFHEAH) o MG 4, 4 26~75 %, T4 (51.3+
11.3) % ; 5 42 6] 4z 48 ], o 3 4~ H 2 6 4%, F-
¥7(2.8+1.4)4F ; MG 4324 - HR LAY 51 4] 4= B A4 39
B, Xt RRLL, 4 25~79 %, 45 (50.4+13.0) % 5 3
45 0 A 45 . PHELXT AR PR A, 2R
AR GRS, BA Rk,

PAFRIE : DMG B F 2 Wibs i S 2% (h [
FAENLTC J1 12 W R YT T8 B 2015 4 ) AR
HE s QAN SAEW 19~79 5 ; QB H ABR G 2L
F LA 0 12 5 (D AR AIF 58 BT 58 X 52 19 1 155 [F)
o AR T 2 B AL

HEBRAR M : QUL IR K 2L A 4 ; @ik 3 4~ H
R B B e 4 o 0 245400 5 DG 4% rhoig 50 5 @3k
FAMI3E L s O R G0 L 5 @GR R

1.2 FEREEIN 7 vk

HIBCAF 58 0 52 28 B K I, 3 000 r/min 254073
BT o SR VR R 1y S G Ak 45 G v A ) ot 3 A AR
M. HEMAKYE, AGREHEM/(MEH-AE
1) o SR BT A e O il 356 o 28 15 B 32 4G D00 i ¥
TNIP1 % 1 \PDGF. K325 0 3¢ A 4 H 3l
Rl iR, 1500 G0 1 Rt U E ) TR T
1.3 QMGS P-4 FrifE

FRENLTC 7 28 w14 (QMGS) P 65 52 A1 G
N E AL R A B R AT
1B 5 sk A BRI, B 0~39 43, PEAr kR £
7 A I ™
1.4 GileFrik

G4 R ) SPSS 16.0 fiAS , 34 %6k
(x+5) BTN, L] LR A ¢ K 36 L 2L [R] HL AR
o K56 5 B 2 18] 14 AH 24 R FH Pearson 284 AH
KAHTik , Z2 2R A R 2 504 vk m1E 43 B ik 5
P<0.05 F 2R BA G755 L,

2 #HR

2.1 2 4 %4 %) TNIP1 % [ | Il 7% AGR. Ifil. 3¢
PDGF %

MG 4 & 19 TNIP1 2 (1 | il 75 AGR . IfiL 3%
PDGF /K- & L T X R4, 2 53 HA Git2#
=N (P<0.05), WFE1,

R1 2HMKH TNIP1 EH . MiF AGR. Il % PDGF tb&
[n=90, (xxs) ]
Table 1 Comparison of TNIP1 protein, serum AGR and
plasma PDGF in 2 groups of subjects [ n=90, (Z +5) |

5] TNIP1 # M (MXf3£ik) AGR  PDGF(pg/mL)

MG 4 0.52+0.16 1.39+0.17  6.32+1.80
X R ZH 0.81+0.10 1.83+0.20  10.57+1.16
t1H 14.581 15.902 18.828
P{H <0.001 <0.001 <0.001

22 A[FZEAI MG 8 # 1Y TNIPL & M . i i
AGR . Ifil %% PDGF 4%

AR UL MG 2H 55 3 19 TNIPL & [ 34 AGR.IfiL
I PDGF /KPR E W m T2 BRI MG 35, 2575
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A G it = L (P<0.05) , IR LA MG % QMGS 1F
S BEMLT2EE MG B (P<0.05);(32).

x2 AEEBMGCEEZEH TNIPI ZH.MF AGR.
I 3% PDGF Lb%& [n, (% £5) ]
Table 2 Comparison of TNIP1 protein, serum AGR and
plasma PDGF in different types of MG patients [n,(x = s) |

I TNIP1 7 [ PDGF  QMGS
AR ek AR Ggml) WU

HEALZ 51 0.64+0.12  1.48+0.11 7.15+1.65 18.4+1.4
M 30 0.43+0.15 1.28+0.14 5.60+1.73 22.8+2.7
t1H 10.371 10.657 6.151 6.151
P <0.001 <0.001 <0.001 <0.001

2.3 MG & i TNIP1 # 4 | Il i AGR. Ifil 3¢
PDGF 5 S E W IE I FR

MG 41 #. 5 /Y TNIP1 2  (r=—0.682, P<0.001)
I 7E AGR (r=—-0.558 , P<0.001) . Ifil %¥ PDGF ( r=
—0.629, P<0.001) 7KV~ 5 B & 1Y) QMGS P03 2 i
FI A EIE R (P<0.05) . KL okt ml 143
Hr, QMGS 1-43=38.062-5.571 (TNIP1 75 [ ) —2.664
(AGR)-0.883(PDGF),

3 it

MG I R UL ARAPE B B T v Bem , &
W RN, ATRE 5 B B s R R 25 A
REHZHEAXRY, B2 H AR MG 21
5 ESE R AR AE IR B2 0 T G S, 7™
AP AR ek b 28 LR 42 3k 5 il JBE 0 7 25 | b
WLTET1 . MG AT 520032 8l i 28 22 G £05% , B
F R A v O A D RE T BB AR

AN, MG ) &% 5 A 5 BN B 41
TG AR KA M 43 W B B PUIARAT OC, TR L 80% L
/) MG 835 G I M RR R i R 3 AE A5 AR SR
T BRI R IR FH M R VTR AR IR 9T MG,
REHRF T AR K pfshl . B arils
PRXF T MG Il AR I2 W7 AT A6 B8 R CT
MRI . WLHL & | 2, P JIE 6 32 1A e 4 Tk B8 4G A 45 Oy
F, W R EA KA RS G T2 W, M=
Bl RS S SR E 2 WiE bR

TNIP1 % 1 7£ NF-kB {5 5 1 i b i 21 71 )2 15t
WAER . A WFFE & B, NF-KB 4i g 38006 5 oE A
YR , 12 2 3 5 20 i R B AR 1T TNIPL 2K 1
AT NE-KB 1 F 3R 4R HT, X 98 5 PR 5 5 7 A —
FEMPRIPER™ . ABESE T MG & 1) TNIPL 2

FI KT 5 25 AR T AN . X — 25 4R , MG
A A I TNIPL 2 /K S 2 BRI, T ks Hofe
J MG 2 Wi (B8 bR 2 — . MG B3 TNIP1 &
K5I, 78 NF-KB {5 5 3 5 v i 6 5 B
VEFHUSES , AN BEA i 9 R PRS0 1) & A

H 8 A A U B A, 2 5k
Al BRI X A B e RN AT IR . S
PRGOS R E R ERE FUKE TR, AR AR,
UM TE AGR TR, ABFFEH MG B 1 1L
I AGR 7K F 5 2 AR T g HE . X — 45 148
/R, MG H 3 AME LI AGR /K 3 FEAR , Ak
HAE R MG ZWi i BstnZz —. MG B E IS
AR D X BB O IR Y 1 RS
XA RESE MG B H S UIae 5 R 22—,

PDGF J& NMAEZ AR T, 52485555
S FE T, S 5 ik T8, B
JE 4R, PDGF R T /05 J5e 55 200 it ] e B oo i
Bimnfe st ie g™, A58+ MG #3451 PDGF
AP B IR TF R AR, X 25548 MG i
FAME I PDGF 7K1 i ZREAR, 7T HAE S MG 2
Wi BhiEFRZ —. MG H3# PDGF /K R, 5200
2P0 B, AS BRI A VA1 7 5 e Sl &40 e i
BEFHTOLER , AR TRESE R mEL ).

R A5 1) ™ FE AR B T MG R 43 R R LY
MG & BRI MG, IR MG 835 B iE 85, W
AR TFIR MU 1M B8 MG B m 5™
O RS EHIL. AR AR, IR MG &
H QMGS W B E L T2 58 MG B, X —45
TRAIIESE, 4> 57 MG K 115 5™ . A0F
FEIRAL ST BT T AR SR B 1 MG i35 TNIP1 £
Il 7 AGR . IfiL3¥ PDGF /K78 4k, , % BRHR LAY
MG ZH /5 1) TNIP1 #5171 | I AGR . Il2¢ PDGF 7K
SR TSR MG B, X —45 1R Bl
# MGl it , 3 1Y TNIP1 & I AGR .
I3% PDGF AKX iE—25 R, AHOCHER AT 25 R
TESE, MG 41 523 1 TNIP1 4K [ . IfiL 7 AGR. i 3¢
PDGF 7KV 5 #3419 QMGS 14315 B 1y f R ¢
KF, X—4E RPN MG B SNE I TNIPL 2 A |
I35 AGR. Ifil3% PDGF 7K~V B 5 J 34 1 fin
H 5, TDEHAE RS MG s FTUR BIFE R .

g5 L Frik , MG 8 # 4ME I TNIPL 28 | i
AGR . Ifil ¢ PDGF 7K F-R#AK 2 2, I H 5 835 i
JnEEA K,
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TGF-B1.MMP-3 J Collagen lll & POP (-4 15 1)
iy H Ak B i3 X

kL BERE KT A

[ Z] B8 HitHEeAE KN F-pL(TGE-P1) 5 R 4 )8 5 H -3 (MMP-3 ) K 5 J5 45 1 1125
(Collagen Tl ) 7% 7 & # B W 6 (POP) (% T8y BRI Al 8Uh iRk M L. Ak HHE201741 H
% 2018 4F 5 J1IR Y7 1Y POP &% 45 4] (POP 4 ) , JLrn A 25 f4i], IV 31 20 4], [7] B £ I TE POP f8 3 50 f4i]
PR %t BEA, 2R FH e 38 2 4k G €0 0 A7 780 £ 804 41 210 TGF-B1 . MMP-3 & Collagen Il £ i 15 0L ,
Western blot 15 ll £%- F8 FR 2 A K . 458 POP 41 TGF-B1 F1 Collagen Il BH 4 & 3k 2 K S 24 0K B A
B0 AR T X% B2 (P<0.05) , 11 MMP-3 BH 11 3 35 28 J SF- 34 0K B {8 W i 1% 21 (P<0.05) . POP 41
Y 28 /i J5 5 f & TGF-PB1 . Collagen Il \ MMP-3 BH ¥ 3 3k 3R [ 0K B (8 22 5 B S il 3 L (P<
0.05), POP # I I A1V 191 i & TGF-B1 ., Collagen ll \MMP-3 FH 4 35 2R K -3 K B2 (B 22 S BLAT 483 12
= X (P<0.05), POP 3 TGF-P1 . Collagen [l 5 MMP-3 & i 4 3¢ (r=-0.563 , —0.677 , P<0.05) , TGF-B1
5 Collagen Il £ 1E 41 X (7=0.441, P<0.05) , £51& POP ¥ 75 LW 441D MMP-3 & & ik,
TGF-B1 5 Collagen ll 2315, SA LRI S ERETREA — 2 LR, H 3 F B FRIXAAH M,

[(giR] FHBAERRET BL; WA mEN 3; BIFEN,; MR, ST E

Expression and significance of TGF-31, MMP-3 and Collagen III in uterine

main ligament tissue of POP patients
ZHANG Kai, XUE Huiying, ZHANG Xueqin*
(Department of Obstetrics and Gynecology, Anyang People’s Hospital, Anyang, Henan, China, 455000)

[ABSTRACT] Objective To investigate the expression and significance of transforming growth factor-
B1 (TGF-PB1), matrix metalloproteinase -3 (MMP-3) and collagen type Il (Collagen IIl ) in uterine main
ligament tissue of patients with pelvic organ prolapse (POP). Methods 45 cases of POP patients (POP
group) treated from January 2017 to May 2018 were selected, of which 25 were in stage Il and 20 were in stage
IV. At the same time, 50 patients without POP were selected as the control group, and the uterus was analyzed
by immunohistochemical staining. The expression of TGF-f1, MMP-3 and Collagen Il in the main ligament
tissue was detected by Western blot. Results The positive expression rates and average gray value of TGF-p1
and Collagen Il in POP group were significantly lower than those in control group (P<0.05), however, the
positive expression rate and average gray value of MMP-3 were significantly higher than those in control group
(P<0.05). The differences in positive expression rate and average gray value of TGF-B1, Collagen Il , MMP-3
in patients with POP before and after menopause were statistically significant (P<0.05). The differences in the
positive expression rates and average gray values of TGF-B1, Collagenlll , and MMP-3 in patients with stage Il
and IV in the POP group were statistically significant (P<0.05). POP patients had a negative correlation
between TGF-B1, Collagen Il and MMP-3 (r ==-0.563, —0.677, P<0.05) , and had a positive correlation

EAME . A EARE S XX R B (152102512373)
Ve 4s G- a AR E B4 A, 7, 418 455000
*@AEAEH KT T, E-mail : zhangxaopq@163.com
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between TGF-B1 and Collagen IIl (r=0.441, P<0.05). Conclusion MMP-3 is highly expressed in the uterine

main ligament tissue of POP patients, while TGF-B1 and CollagenIll are low expressed, which may be related

to the menopausal status and disease severity, and the expression of the three is correlated.
[KEY WORDS] Transforming growth factor-f1; Matrix metalloproteinase-3; Collagen type Ill ; Pelvic

organ prolapse

AT BIF SR 52, 76 4 B I 2 (pelvic or-
gan prolapse , POP ) ¥ A& 5§ %8 Al i 12 473~684/1 J7 4t
A ImIK L POP B & E | BEWE S 3+ F
e | B A i S RE e S R PR IR R AR I R A B
PR ARG B Y W R

XT T POP 1 PR B H 209 3 3, Hipe
% R A5 78 POP 1Y A& L], DT A 2955 11%) 751 B
RIS 2%, Y N TR RS B IR
Ik 5 e 1) 25 B 0 K T 48 A A 2 I
KRR A AE R B 5, #0125 B 201k POP 1Y & 4=
. FE A A K -1 (Transforming growth fac-
tor , TGF-B1) REME {1 i/ 72 b 21 4k 4 il iy i 118 52
A [B) 5 4 B 15 AE B2 v AR A 2L Btk g Rt
BURAE N T Y BE 7 5 56 T 43 I8 25 11 7 ( matrix me-
talloproteinase , MMP) [ 3% ik , g % 3 13 412 iF 41 Jifg
(] J5 o573 45, 1 T P O80T A0 2 4 Y ) J5 1) O i,
50248 L ) S5 1R A v S D 3 D R A A AR
il U XU Y B AR T (Collagen
W) (2R B2 1Y T RE 8 BRI A 2L B0 ke
P& P AU T8 M W1 E T S RE R SRR
77 AL BTk S sREES . i T #875 TGF-B1 .
MMP-3 } Collagen lll () 3% ik 5 POP 9 3¢ & , MM
i IR _E POP BYi297 4 BE RIS 7 T 1 275, AR
5% 4 POP 235 45 4], #%1°) T TGF-B1 .MMP-3
S Collagen Il 76 3= ) 4f 2H 2 rp (1) 3R KGO0, 4B
wr,

1 AHSHE

11—k
VEHR 2017 4F 1 H & 2018 4F 5 H 7TEABEIRITIY
POP £ 45 45 (POP 21 ) , Hirf+ ITHYY 25 431, IV 38 20
o DA ABRE : OIS W& v B T A 53 10
% (Quantitative staging of pelvic organ prolapse,
POP-Q) H i ML AN IV I 8 35 s @2 IR 3 7 4 TE IR
A QTEFRBEAT T ARIAYT s @A g BEUE S 4
B VA S 8 A M R A DGR s @R K
J& RV R o HEBRARAE : O B B il =i 25 55

AR 2 S5 H R s @A AR FHE IR R Gy Qi
B934 A MR B 2258 . [l e B PR 1 p7
PR A% Bl R R A T DIBR B TG POP (2 50 ]
YE AT BRH , RS 2 FIORE BB ZH A% | 7= IR S5 — IR
BHEE, 22 RS FE L (P>0.05), IE 1, AR
W5 A R A R, IR AR AR R B fe PR ZE A &
EliRG

Tl FE—BEBLER [0, (xxs)]

Table 1 Comparison of basic data in 2 groups [n, (x £s) ]

AF WG KT AAEN
15 . _ eeeinit
AL oy TR o) e s

POP 4l 45 54.92+8.291.78+0.47 22.98+3.20 26 19
XTHEZH 50 55.10+9.101.70+0.50 23.01+3.11 30 20

t/f {E 0.100 0.801 0.046 0.048
PH 0.920 0.425 0.963 0.826
1.2 SEE ik

Yo 8 A0 AL VLA I TGF-B1 . MMP-3 J% Collagen
I £ 6 35 « 2R FH AT I G L 21 R R A S 00 e, it
I 22K )5 R H.O0. 3 TR 10 min, B R 45 2%
M T 3 UK, IR 3~5 min, 8% Y B 1A H BF A] T
(R 44 : BSA W A I st A R A W), B6
2 h, 82 B A1%U5 A TGF-B1 . MMP-3 & Colla-
gen Il —H (BRI ¥R EE 1:1 000~1 500 H: A TGF-
Bl .MMP-3 Hii{& I [ abcam 2\ 7] , Collagen III # {4
W [ R AN ED)  ACTUKAR 1 7, B R £h 2%
PR R 3 UK, A YR 3~5 min, fITA BT R TR
1:400~500 W4 F B ot FER APy a A, =R
20~30 min, MY 3 UK, B 3~5 min, A BAR il 5%
T PR B O PR e, IR A 10 min, WY 31K,
BV 3~5 min, i il €25 (DAB 14 F /5 AR
PIRHE A D) B oK, B R

B2 P pn e . ORIEE R .0 0 kT
Lr IR B 2 50 MR e A 3 0 it R
(AR H08 BH 14 200 . L 451 < BH A 40 B 5 E BT o Ee il <
10% 4 1 43 BHVE 20 e o5 B ] 11%~50% 2 2 41
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BH P 41 i 5% 519%~75% H9 3 43 BHA: 4 i 50T 5 L
B >75% Sy 4 4y, W Bl B 4 AH 3 54 <3 4 S
P =3 53 R

Western blot K Il A &8 b 19 ¢ 15 K BEAH - ¢
Frbt s 0 T B P AR A S LR L 501
(e A HYR A, 80~1000C A& ¥ 5 min, R4 A [F]
(1) 2R 431 7K, TE i 5 98V AH Y 19 12 % 1 53
BN 5% W e 4 e, Fi2 15 o/ fLE B AT 4L
B FFE, 4T SDS.PAGE H VK , HL K 5 AR 4
SO AT VIS, 2R R B FE A TR AT 4R R,
BSA & HE M 2 h, I A% 10% BSA —$i & ¥t
(1:1000) , W% £R 22 vhTE ¥k 3 YK, B K 5 min, >k
FHAES O K BEAA
1.3 Siifeeaba

SR SPSS 19.0 B4, T80 588 HL A (8 2 4
5 R ORER (R +5) R, A1) F Al ¢ 4G
55, A0 5 4 2R ] pearson A ¢ 3 B , A5 56 K ME o=
0.05, P<0.05 A2 7 A 52 E Lo

2 HFR

2.1 POP 4 FXf F 4] TGF-B1 .MMP-3 }% Collagen
I 235 L%

POP 2H TGF-B1 F1 Collagen IIl B4 ¢ 15 R B i
IR T XA, 22 7 B A Gt 22 2 L (P<0.05) , 1M
MMP-3 [HPE Rk 0 B TR, 2 R HA %
P22 L (P<0.05) , W3 2, POP 2 TGF-B1 fil Col-
lagen Il F& 3K -2 K FE (B WA W AIG X R4, =257 A
it L (P<0.05) , 1 MMP-3 - ¥ 5 B {8 1 4
XA, 2R A SRR X (P<0.05) , WL 3%
3, TGE-B1.MMP-3 K Collagen IIl i) BH 1% 5 (5,44
RIETHMBET, 6 FFEO WOaRE, W
M1,

%2 POP ¥} ERLH TGF-p1.MMP-3 & Collagen Il 14 5
KIEREEE [n(%) ]
Table 2 Comparison of TGF - 8 1, MMP-3 and collagen Il

positive expression between pop group and control group

[n(%)]

£ 3 POPAFXF B TGF-f1 . MMP-3 & Collagen Il
RIEREELE
Table 3 Comparison of expression gray values of TGF-1,
MMP-3 and collagen Il between pop group and control group

HH  n TGF-B1 MMP-3 Collagen Il
POP# 45 4829+12.10 60.29+10.02 41.44+11.20
X4 50 91.11x11.40  32.10£9.12  99.15+10.33

i 17.756 14.356 26.125

P 0.000 0.000 0.000

D pheannk LR
1 : A B I C 433112 POP 415 #4141 TGF-B1 .MMP-3 %
Collagen Il & ik ; D . E Fl F 43 5l g Xf B 41 5 3 #)) 47 41 21
TGE-B1 . MMP-3 J% Collagen Ill %3k (x400) .
Bl fFAFEEHTHLEH TGF-B1.MMP-3 &
Collagen lll Fi% 9% H L &
Figure 1 expression of TGF-B1, MMP-3 and collagen Il

in the main ligament of uterus of each group

2.2 POP 44 22 i S 4 48 J5 TGF-B1 .MMP-3 &
Collagen Ill &35 45

POP 4 4 2 Ji #8. #% TGF-B1 #il Collagen III BH
PERBFN BT HAFT Y, ERAFRITHE
X (P<0.05) , T MMP-3 BH 4 26 1k R0 i T 40
SRR E, EZRBARITFE L (P0.05), 1L
x4,

F 4 POPHLBEZH R %4 G TGF-p1.MMP-3 & Collagen
I PR MERERLLE [n(%) ]
Table 4 Comparison of the expression of TGF-1, MMP-3

and collagen Il in the pop group before and after menopause

[n(%)]

Wil n TGF-B1 MMP-3 Collagen Il

AZNEH  n TGF-B1 MMP-3  Collagenlll

POP4 45 15(33.33) 35(77.78) 20(44.44)
XHR4L 50  35(70.00) 16(32.00) 41(82.00)
Pl 12.772 19.961 14.536
P 0.000 0.000 0.000

AZHT 26 13(50.00) 17(65.38)  16(61.54)
%5 19 2(10.53) 18(94.74)  4(21.05)
P 1H 7.697 5.472 7.287
PIE 0.006 0.019 0.007
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POP 41 4 ¢ 5 . %% TGF-B1 F1 Collagen lll 3% 3%
S8R FE A W AR T 48 28 i AR, T MMP-3 734
KW & THam B, 2R BEA51H%E
M(P<0.05), W35,

#5 POP Y4 Zni K 44 )5 TGF-B1 \MMP-3 J
Collagen Il F 3k K BEAE HLHL [n(%) ]
Table 5 Comparison of expression gray values of TGF-f1,
MMP-3 and collagen Il in pop group before and after

menopause [n(%) ]

MANEI  n TGF-B1 MMP-3  Collagenll

AZH] 26 54.02£10.33  52.10+8.84 50.02+8.22
H2)E 19 41.1529.70  69.02+10.05 32.20+6.44
tHH 4.234 5.986 7.845
P1E 0.000 0.000 0.000

2.3 POP 4 A [A] 43 1 /8 % TGF-B1.MMP-3 }
Collagen [ll 3235 %%

POP 41 IV ] & % TGF-B1 F1 Collagen Il FH1: 2
KRB AL T M A G2 L (P<0.05) ,
1 MMP-3 FHM: 28R 0 o MU, B 50T
227 L (P<0.05), W3 6., POP 411V 34 TGF-B1
F1 Collagen I 234 - ¥4 5 BEAE B W AR I3 3
A Ge it X (P<0.05) , T MMP-3 ~F- 34 1K 2 {8 ]
W FIEE A5 FE X (P<0.05), L& 7,

&6 POPARRESHIEE TGF-1.MMP-3 K Collagen
PR LS [n(%) ]
Table 6 Comparison of TGF-1, MMP-3 and collagen
Il expression in different stages of pop group [1n(%) ]

POP-Q /0] n TGF-B1 MMP-3  Collagen Il

1|33 25  12(48.00) 16(64.00) 15(60.00)
\1i 20 3(15.00) 19(95.00) 5(25.00)
AL 5.445 6.178 5.512
Pl 0.020 0.013 0.019

R 7 POPAAFRRESEIEE TGF-p1.MMP-3 K Collagen Il
FismEELR [n(%)]
Table 7 Comparison of expression gray values of TGF-1,

MMP-3 and collagen Il in pop group at different stages
(n(%) ]

POP-Q/MH n  TGF-p1 MMP-3  Collagen[ll

11313 25  53.02+9.14 54.22+7.82  48.11+7.47
& 20 42124981 70.12+£9.66 33.47+8.10
A 3.848 6.105 6.293
Pa 0.000 0.000 0.000

2.4 FHXHHT

¥ POP H# TGF-B1 .MMP-3 } Collagen Il %
KR BEAB AT AH OGS0 HT , 45 R i : TGF-B1 ., Colla-
gen lll 5 MMP-3 &£ 1 # & (=—0.563, —0.677; P<
0.05) , TGF-B1 5 Collagen Il & 1E4H 5 (r=0.441, P<
0.05),
3 iTig

T B F WA R T E AR NSRS, S
Fi 5 S 38 S RE A ) 45 00 ) ),
F WA TR B BEECE A AL A i, REAS W
P23 POP [ &A=, B0 ot 3 0 9] 2 s e e
MR . ANFERAEYEDLE], BIRe e i+ 35
7 5K FGTHLR Y 1 BE ) s, B
()N . TGF-B1 J& A K R Rk bt , L Rg g
A AR R (] O 20 L 1 A FME A, B = 1 £F
A 20 R B e T ) L RS T s MMIP-3 & 4
R B AR R L, BB 2 5 BT L A
By G M Bl P IR 1 R AR A R, LR AV
FE ) b T RefE Ak 3 A0 1] o 40 A 1 o1 L SR BUR
Jir 240 5 sk R kD M D R ) B, AT AR i 1
U745 5 3 (19 & 45 Collagen T J& 4 45 2308 S F5 4%
A P B [ B , L RB A AR I I 4T 4R Y 7k
1, B WA R

ARRWFSE K BAE 5 £ 41 40% , TGF-B1 .
Collagen I 114 & 3 [ 4 38 J - 359 R 5 B 34 5 R it
T 1Y L P R R, 1T MMIP-3 (14 3 35 BH 4% 2R K S
By FEAE N B 2 1T+, #8718 T TGF-B1 .MMP-3 J¢
Collagen Ill 2235 5 # ¥R 2 5 3| POP 1Y & A=
KJgid R, X FEHF TGF-p1 .MMP-3 X Colla-
gen I (395 BEEAE FH A &' OTGF-B1 5 # Col-
lagen Ill 1) F B, BEW8 3 3417 32 907 1) 52 400 Jfd 1
S RE AWV VIRV AR RE T AN 2, S 83U
JR R Bk J1RE 10 R R @MMP-3 B T, BEfE
3 e 15 S 40 1) o ) BT R TR
B AR, T2 412 i JER B CR
k>, A E T POP Y & A2 Bl e B9 &
P, TGF-B1 .MMP-3 }% Collagen [l % =5 ik T 1
BT VAR R ET A DUAE S b S i R e
SN 1) 47 A1 240 6L P 40 B 0 D RE 2R TR i E T
POP it ke . FE46 48 J5 i J o, TGF-B1
Collagen Il 114 & 3k BH M 58 B2 734 3¢ B A6 W S 1) T
R& , T MMP-3 [1%) 3 5 BH 14 23R K SF- 257 < B (L FH 3. 1)
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T PR 4L 2255 T POP 2o )4 A 4L AN T]
A S X TSNS RN R
KV B, e8I I 32 90 4 21 rp e D 41 4
B 43 AL BE 71, #H] T TGF-B1 A Collagen Il #) &
B o I R 23 I35 W 1) £ 5, H TGF-B1 & Collagen
T %) 238 M 230 P2 I BB W I 1 I, 1 MMIP-
3 [ FRIB BAPE R R B BEAE I & BT, 478 1 A1
KK ¥ 5 POP & & 1 1f ™ LT Z [ A —
MY FR L X 2 T A R " () 5T 40
BI1& 2 HE 71 MUK, TGF-B1 B , i IR 8 1 Y &
/L, Collagen Il 2>

AW BT ETE T4 78 T POP 83 17
7 21 204 TGE-B1 . Collagen I 5 MMP-3 (1) ik 5
Y 2 IR T IR C R o 25 L riR , 76 POP (8 5%
1, TGF-B1 . Collagen Ill /) 2% i5 B & T [% , MMP-3
SS9 7 R T E S
R T A C R 1 22 R O W
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(8 ZE] BRI R R I 2 e A AR 52 906 % A TR 100 £ 280 JH B S A% i A% 1
(HBV DNA) TN TF R s IR (HCV RNA) | A A E IR A2 AZ R (HIV RNA ) Rl (1914 B iE
FIORGE B0 X R G A MEMR T 5E. ik ARYESE NI RS2 56 AR D 25 (CLSD) M AH G S22
SR, Ko —Fifv [ 7= 1fi 7% B K T 22 45 HBV DNA (HCV RNA (HIV RNA T H {6 I 8 f5F | Emf B A 2
PR g P T R R e AT RIE . AR ZE” MR R KN R 48 HBV DNA \HCV RNA (HIV
RNA 1 95% 4 H BR 23> 514 4.87(3.84~8.22) TU/mL . 7.29(5.68~13.89) TU/mL . 30.22 (22.90~60.17 ) TU/mL; %
16 151 BE AR AR 32 451 BH AR A AT TR AR ARSI , 45 SR 349 Ry 5 17 1, 47 A 0] 2 A5 AR AR B e A A 14 A T 4%
G #¥1°0 100% ; HBV DNA . HCV RNA HIV RNA [ BE AR 5 &2 46 I 19 28 57 R 20 (CV) 4351k 4.29%
1.51% .3.73% ;K4 10 A~ BAPEREA AN 10 A BHA:REASEA T BF BH 58 SCHES kG 285 TR T6 58 XI5 e s IRV FE HBV
(10 IU/mL) \HCV (10 IU/mL) \HIV (40 TU/mL)FEATER MAEAS [ L8 11 (Hb) % 524 12 g/L VRIIE ke A
[H =8 (TG) % 54 6.13 mmol/L ] (4G 3 49 716tk 25 5 M) 5 435 I FEAR v Hb 5 248 5 28 24 /L IR ik
A TG 42 5 2 11.85 mmol/L I, Ik BEREAR A4S H 23 22 BSE 0 5 285 2017 AR AR 45 19 B R IR G
DB BLAAT % E P MBAZ IR I R R e M R A 8518 1% E)™ M AL AS i 22 G i A D 2 A0 TR
VRS B B AL AE ST Y S5 K B0 A 7 R A R 1 BB I R, FEAR AR Hb<<12 g/L DA & TG<6.13 mmol/L i,
XHIEHEE HBV DNA (HCV RNA (HIV RNA F{ R G (. 38 54000, il S AR S 2= A oK o

[EEEIR] WA PERESTIE ; AR s WO, RN 25 Pitih; Faetk

Performance verification of a domestic blood nucleic acid detection system
ZHENG Xuyan™
(Luzhou Blood Center, Luzhou, Sichuan, China, 646000 )

[ABSTRACT] Objective A domestic blood nucleic acid detection system was used to detect blood
donors ° hepatitis B virus DNA (HBV DNA) , hepatitis C virus RNA (HCV RNA) , and human
immunodeficiency virus RNA and perform performance research to determine whether the system is stable,
accurate, and reliable. Methods The detection limits, accuracy, precision, anti-cross-contamination, anti-
interference and stability of the HBV DNA, HCV RNA and HIV RNA projects in the Domestic Blood Nucleic
Acid Detection System were verified with reference to the requirements of the relevant documents of the
American clinical laboratory standardization association (CLSI) and combined with the actual work.
Results The 95% detection limits of HBV DNA, HCV RNA and HIV RNA in the Domestic blood nucleic
acid detection system were 4.87 (3.84~8.22) IU/mL, 7.29 (5.68~13.89)IU/mL, and 30.22 (22.90~60.17) 1U/
mL. 16 positive samples and 32 negative samples were arranged at intervals and then tested in 8-in-1 mixed
mode, The results were all reactive. The detection coincidence rate of negative samples and positive samples
was 100% ; and the coefficient of variation for repeated detection of HBV DNA, HCV RNA, and HIV RNA
positive samples were 4.29% , 1.51% , and 3.73% , respectively. There were no cross-contamination between

the 10 negative samples and 10 positive samples, and the detection of low concentration HBV (10 IU/mL) ,

VB 45 5 N W P S sER Ie AR v I, 95 M 646000
*BAZAEF  FR IR K, E-mail : 448333240@qq.com
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HCV (10 IU/mL) and HIV (40 IU/mL) samples in hemolytic samples (the content of hemoglobin was 12 g/L)
and fat samples (the content of triglyceride was 6.13 mmol/L) had no significant impact. When the hemoglobin
content in the hemolyzed sample is increased to 24 g/L and the triglyceride content in the fat sample is increased
to 11.85 mmol/L, the detection of low - concentration samples will be affected. The stability of the domestic
nucleic acid detection system is good after analyzing the daily nucleic acid detection of instrument and
equipment in 2017. Conclusion The detection sensitivity, accuracy, precision and anti-cross-contamination
performance of the Domestic Blood Nucleic Acid Detection System meet the requirements of the manufacturer’s
detection performance. The anti - interference test confirmed that the detection of low concentrations of HBV
DNA, HCV RNA and HIV RNA had no significant effect on the samples Hb<<12 g/L. and TG=<6.13 mmol/L.

and The Domestic Blood Nucleic Acid Detection System can meet the needs of the daily nucleic acid testing

work of the laboratory.

[KEY WORDS] Nucleic acid test; Performance verification; Sensitivity; Accuracy; Reproducibility;

Cross-contamination; Anti-interference; stability

KRR K 4% AR (Nucleic Acid Technology ,NAT)
LA R e A LI RO A DR B L RS
5 IR 4 188 W B 52 %% (Enzyme-Linked Immuno-
Sorbent Assay, ELISA)JE il —> EAMPA R AL
E— M A T E R R S
MY HARERAE AR REPE U RN 43 505 2 LT #
AR BOR ST BORIE T A 7 R e s B AR
AR AR 1 AR B, A T PR EAS I T A, X 4%
I YR A% R Ao I R e M R ST A T VT, I ar e
A O MERESEL, A BEAT PR TIE A% R e ) 45 4,
SRR R SR AR s 52 [ B 2 K P4 (College
of American Pathologists, CAP ) A ] F1[E Brip i fk
2H 21 (International Organization for Standardization,
ISO) 2 L[ 1SO15189 AH G SRR, T L 25 1)
1) A 0V R S0k ) BRI [ N2 5
2B, PRI A0 1 R Sk rh R A R
ot PR A Y AR FE S ML E
Il R 52 56 28 bR v Ak 13 2 (American Society for clini-
cal laboratory standardization, CLSI) %K , &1 X} £
D R AR T RS PR s g BT
R M X N A O T R AT R BE VR AL IR AN T 4k

1 #REF*®
1.1 Mk

111 ARG

AR R A SR I A SR S Kl Y i
7, B BUELISA 1 NAT A4 4% 5 mL (2017 4F 1 H
4 H % 20184F 4 A 30 H ,ELISA JCJZ ¥ 56 010 f4]
AR 812 1), M3t 56 822 f41] ) . BHPEREAS . A5

9 = {7 Fl ELISA 42 57 A6 ) < JHF 3% 18 40 )5
(Hepatitis B surface antigen, HBsAg, 1] ¥ ik 77| &}
48 SRR AR ) PRI 480 B BT A (Hepatitis
C virus antibody, HCV Ab, #] ¥ i 77 Bl 4 | &2 K5 i
7 ORTHO) | A & f $52 B ¢ 455 2 BT A& (Human im-
munodeficiency virus antibody, HIV Ab, #] £ i 7]
FHAe SRR SR ) g B AR E 1A S M LA
(Treponema pallidum specific antibody, TP Ab , %] £
BARHE AR T 2% ) s NAT 1255 % 2 AL i
72 i % K% B A% R (Hepatitis B virus DNA, HBV
DNA) . N AU JH 48 93 B 2% 4l #% 2 (Hepatitis C virus
RNA, HCV RNA) | A & 2 522 B 6 o 75 4% W A% TR
(Human immunodeficiency virus RNA , HIV RNA)
HEATAGIN 5 P b AN [5) D7 V4 2 R i 45 SR 25 T Sy e 5
HBV FHEAEAS : HBsAg BUAF 52 17 1 ;s HCV BH
FEAS HCV Ab BT S 1 s HIV FHPEREAS : HIV
Ab BUR T, HL 28 HIV 830 52 56 % 6 A 56
28 S BH P 5 7 AR AS 1141 25 11 (Hemoglobin, Hb)
W BE 212 /L 24 /L) KR W5 A AR [H il = 1 (Tri-
glyceride, TG) ¥ J& : 6.13 mmol/L . 11.85 mmol/L H
ARSI A AT A
1.1.2 FEER S0

B 4 3 SR A PCR A il A A6 1
RG L HA R IMAE WS AW L2 BRI
B AR AL 3 B A3 Il 20 B 3 B AN R R A
HBV DNA  HCV RNA  HIV RNA #% iz £ ] i 7
& (PCR-ZEOGHE ) 5 B [ P S AL R B 4% i , B4 i
W . HBV (500 TU/mL) \HCV (2 500 IU/mL) \HIV
(2500 IU/mL) . H il =g (Triglyceride, TG )il
o1 1] 0873 R VG Wil
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1.2 ik (— D TTAEE) AR ETE

1.2 REFPERIE

PEAZ IR 45 i T S A At 1y B i AR A 7 A
JE A% LA BE , HBV DNA R 511V B4 : 20.00,10.00
5.00.2.50. 1.25 TU/mL; HCV RNA % %] i & W .
20.00, 10.00. 5.00 2.50, 1.25 TU/mL; HIV RNA %
§1 e FE A+ 80.00 . 40.00 | 20.00 ., 10.00 . 5.00 TU/
mL 5 DL b BT A R Al T ™ A% 2 A &R 48 1Y
PR AR A, 3 ST H A v B A R A A
10 ¥R o
1.2.2 UEHHEE I E

PEHT 8 (5 HBV FHPEFEA 4 65 HCV FHHEREA 4
Bl HIV FHPEREAR 5 32 451l BIPERE AR ST BEAL 28 HE
B o WA SR FHRASAS ARG | 25 2 s 17 1A 45 S 1ot
F7974Y , Ge T FRPE R BA PR AN 25 SR 077 5%
1.2.3 KG% RSk

B I 45 5 RS & 100% K6 Y FR HBV (20 TU/
mL) \HCV (100 IU/mL) \HIV (100 IU/mL) ., %K
ST A R AR T R 40, TSk
AT 5 d, T 5% P T g i 0 1 45 SR 1 906 2
[ (cycle threshold,, Ct{H ), 5 FEAH & SCik " 11
FAEASIH CoAH 1 bR A 22 T4 5 R 4 (Coeffi-
cient of Variation, CV {8 ) , F5 4 7=/ L1409 CV
{EFRESEAT L3
1.2.4  Huag XI5 Y5k

¥ 4 ) HBV FHEFEA (3 il HCV FHEFEAS |
3 Bl HIV BHPEREASFN 10 451 B PE AR AR 32647 BF BH 28 S
HEZ , A% 7= A% R A 28 8 v R 3 e A AR 3 A7
ARG ARG, 3 BT ARG I 225 5% 9 P A A A B A
AR AT ARG O
1.25 LTtk

W ST b 45 EE ) 43 ) A B S T e B ) 1
M2 (LT 38 A& B 212,24 /L) S i 3% (-
=5 6.13.11.85 mmol/L ) Kz B ME4 4% 1l % b, i
H tr v B 76 103 %) B &% B2 - HBV (10 TU/
mL) \HCV (10 TU/mL) \HIV (40 IU/mL) . il £ 4
ARG i 5 B AR AR A T TR A A =R 20 1R . 4
T BH A T o A A O
1.2.6 FUEtERIE

TEAZ R 55 90 %l 1 WSS A% 1 25 T L iz
PR RN R G A is AT — B A, AT IZ R G
1AR A2 17 80, 32 B G AR 15 & BB 1% L
TG ARG 1 DL, 285 DA 12 2 B8 7 K e () 462 )

1.2.7  BifEbrifE

JIT A S e 3k R v S e A I A R A )
H B9 P (Internal control, IC) | B4 i #24h (Nega-
tive control, NC) Fl [H ¥ it #5 /i (Positive control,
PC), DL K55 =Ty BAM: BT 4% 4 (Quality control, QC)
(VB2 Ry 2~5 5 1 T SRR B AR R R ) o Bk
SEH 45 R Y 1IC  NC  PC I QC JR ¥ 45 R 45 &
TR 156 BH 5 0 ST 6 2 A i kN 245 SR ) 0 A E W
BRI, S0 b ) 25 SR G R, 5 W) R 23 AT R
RIS
1.28 itk

R 5 453 13 FH SPSS19.0 S84 1 A %
{¥ 3% (Probability unit, PROBIT) T. H. 73 # i1 %1%
RGN 95% Kt FR S FLEAF X 8], S i B
TR IH PR G 1 A B0 Ik o ) B N 28 ST G 5l it
T3 M CoE B bR ifE 22 A1 28 5 R (CVH) B iE A
W 22 40 ARG %% B2 5 388 o AN () ok 5 1 3 I s A R g
M ARAS 5 IE 5 B bR AS B IRk BEREAS K th R R4 T
2 R T T e

2 HFR

21 REUE K HRR) KEgs

X} HBV \HCV HIV A A i 45 R i 47 581
Sy M 3 AN H Y 95% K6 H BR b HEE {5 IX ], B
IREE R,

®1 KESZEBENFRSEN HBY DNAHCV RNA,
HIV RNA REBEBRIELER [n, (IU/mL) ]
Table 1 Validation results of detection limits for HBV DNA ,
HCV RNA and HIV RNA by a domestic nucleic acid
detection system [n, (IU/mL) ]

Rl 95%K R AR ALY

BRAE g K] R R
HBV DNA 50 4.87(3.84~8.22) 10
HCV RNA 50 7.29(5.68~13.89) 10
HIV RNA 50 30.22(22.90~60.17) 40

2.2 YEWHE I UES,

16 1] B4 5 A< 1 32 451 FF P B AR TR ARG 45 1
SN R 43 B 245 SR v TG s g M SR A 32 44, B
PEREAKE AT A 100% ; SRS SR A 16 61, 43
53 8 9l HBV .4 ) HCV .4 5] HIV , B RE A AR 1)
TFER A 100%
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2.3 Wi ERUESS R
3 AN AN 5 SR 28 A SO A 2 SR A AR
TR R ER AVF I CV HARE (10% LA ), Bk
ORI 2,
®2 FEFZEBENFRZEN HBY DNAHCV RNA,
HIV RNA BB EWIEER (n(%) ]
Table 2 Verification results of the accuracy of detection of

HBV DNA, HCV RNA and HIV RNA by a domestic nucleic
acid detection system [(n(%)]

Ct{H

A 5t H n e BSRERAL
W ArifE (cv)

HBV DNA(20 IU/mL) 20 36.83 1.58 4.29
HCV RNA(100 IU/mL) 20 34.52 0.52 1.51
HIV RNA(100 TU/mL) 20 39.17 146 3.73

2.4 Pag iG Y RuESs

I A A T BH A A ] B HE 5 A D0 285 SR B s
10 151 B A 1 25 5 35 50 O s i M, B4 A %6
100% ;10 B BHPEREAS H 4. 6] HBV FEAR (3 il HCV #f
AN 3 51 HIV FEA B G I 285 SR 15 0 B R, FEEAF
BHA100% , B HBURHINAR AR 22 8] B A B3 LTS
YUt
2.5 PrTHhaE S sEgs R

IANE A BE HBV \HCV (HIV R 28 5 (78 1M kR
A (IMLLLE A Hb & i 12,24 g/L) A5 MAEAS CH i
=& TG & 6.13.11.85 mmol/L ) X 1F # A WAL A
K255, W3 3,

A ILARE ARG I 235 58« 1 2 1 21 85 11 (Hemoglo-
bin, Hb) ¥R & : 12 /L iF, 3 NI H AR H R 5 1%
SRR AR th A, 2 K gt E X (P>

x3 KEFZEG N RS XA 6K E A M 22 F0 8 A i 3R FHEE A EIELER [n(%) ]

Table 3 Validation results of interference ability of a domestic nucleic acid detection system to different concentrations of

hemolytic plasma and adipose plasma [1(%) ]

e HBV DNA S P HCV RNA P HIV RNA A P
(10 TU/mL) (10 TU/mL) (40 TU/mL)
L3R 12 g/l 20(100) - - 20(100) - - 18(90) 0.36 >0.05
IS 24 /L 8(40) 17.14  <0.01 7(35) 19.26  <0.01 4(20) 26.67  <0.01
REWT3E 6.13 mmol/L.~ 19(95) 1.03  >0.05 18(90) 211 >0.05  16(80) 2.06 >0.05
g5 1013% 11.85 mmol/L 5(25) 24.00  <0.01 6(30) 2154 <0.01  2(10) 32.73  <0.01
TE B i 3 20(100) 20(100) 19(95)

0.05) ;24 g/L B}, 3 TG A5 (A4 1 238 5 1F 5 S ULAE
AR R I, 25 BEA I E L (P<0.01),
JIG I A% 7S A6 0 45 3 TG 2 6.13 mmol/L i}, 3 >3 H
A 2 5 TE B A AR A A R LA, 25 5% L4
i+ 8 X (P>0.05) ; 11.85 mmol/L i}, 3 >I5 H )
i 2 5 I 8 AN AR 2 #2255 W E AT
Giit# 7 L (P<0.01),
2.6 FUEMERUFZH

2017 4E 1 J & 2017 4F 12 7 L3460 41 444
iRk 1ML & FEAS , TEAL 4G S pools £X 90 4, TEAINK
R 1.74% AL RS 15 W SR AN A AL S i
PR BN 1.25 1K o

I

BRI AL R A I (Y 4 21 T A 4R - O TR
LRSI A5 SR A HERA RS RE , 76 LB RRACHI AT , 1o Xof
RLRR AN 2R SR I PR 25 1 A B A P RE G

FIPEREVEATAfIA | i ST £ 288 2o B DA A A R A )
RGP R TR BESRAIE , TR (8 A o = A 4
B D 22 o A UCHIF 5 0T i [ 7 R A TR A T R B
HBV/HCV/HIV 5 H (%) 2 B R A% L
A5 FUTHE S A XAy T TRIE
RG] AR A 5 SR S0 % 2 I i A TR A
Z 4t HBV/HCV/HIV 3 D3 H 1 95% fa i BR i 2
I [ B 2 i Wi B 5 31 )R) (Food and Drug Admin-
istration, FDA) X IfiL ¥ #5 2 4% IR i #&r HBV (100
copies/mL) \HCV (100 copies/mL) .HIV (100 cop-
ies/mL ) 43 HT R SR (B ) I 45 B2 sR | [] el 457 B
ST AE 7 R R AL A SR AT B A9 A DG R
MR M RE A 2K . BE S FAT I &4
SO % PR AT A5 R S A e i R AR e S
BN TE A [R) , 32 J PR AT R AR ™ i e
FIAH I BE S TIE R , 5 FH AR A A S [ B o o o R
FHRFEAZCRAIN DAL . AT R B 5 TR



- 48 - SFEWSIRITAGE 20204E 1 #5128 %5 18] J Mol Diagn Ther, January 2020, Vol. 12 No. 1

ChiTaS BSS1200 [fil i #Z% FR & R 42, Bl 18 V2.2
KR R 55, cobas s201 RGN R 58 AR .
T 8 3 R FH B | B 25 SRk h i A A
RO HEATIE" " S 4 e o H B — i B
P, MERH AT 4 R 100% , 54058 X5 Y50 46 3 [H]
BHIE T RS 0P X5 Gt RE AR S o TR s
B AIE T % = A R A I R G 1) A BT LR R
1 JE RN ERAME R AL A B AT (R) 0 B A R T RE A
ETEATE R ER N EERER,

AR R B, % A% IR R R e T
T3 RE S #5 , fE AR A Hb<<12 g/L DA K TG<6.13
mmol/L i X HBV/HCV/HIV 4RI G ik & 540 , X
5 ENFEATHFRHGE —S0 Y H2 Y Hb=24
g/L LI} TG=11.85 mmol/L i Xt 3 /Tt H A4 A6 £
FE—E R o FEFEAR O E R T s A rh iy
I8 Hb VR B R T — 8 BUE I 2552 1 NAT £
W5 AR i AR A5 5 B Y B ZRR , B e
R, S TG 3K 5 M 7 SO X AR AR (490 7 23 7 A
FERNBHFG , T S #E vk BEARAS T A o

R R IE S R BN Z R G B TRE,
B R AR o SR UL R B2 2R e 4 ol k1 5
PEVCEC P22, 8K 2 BB LR LA R bR A S 5
(AR 4B ] R 0 D DR A R R 11 25 SR A
[R5 22 BRAEARN 2 2, — 7 AR A 5 ks
DFRES 51 S8, O — 7 T A S50 N LR
(&1

ZE LA AR B GT 96 UE T 32 7= IV A2 R A
M R G AAEA LR B TG00 R A, I B i 5
(ARSI SR R A B RS % B Bias s g BT
PLhie 1 K Rae v, A TR i a4 n] 3k B sl p T 10 1Y
FR U, BE 08 1 T AR U XA AR HE AT I VA TR ARG
TR,
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ety NDM-1 LA TEEFLER F1 OmpK36 Bl Je il 9 v
HAOR 2P B

AR FR® R g

(8 Z] BH S HEE4AE B- N Bl A (NDM-1) il 48 7 55 10 B it 2515 50 70 143 T4 5
AT 2 AL RGO, RHIRFL R A B T BLE T M, DA 7= NDM-1 il 28 50 75 11 B i 2B o
FiE SEITE ST RS A TSI ARG AR R OB BR AR , X AT A R A 20 2 R Hodge 3455 .EDTA
P TRV 56 1 22 467 )5 51 43 80 (MLST) 5 R F 3 A it 12 ARG I 3 - P T e it 4 S T 24 8 R RIS AL AR A
OmpK35.0mpK36 3L, 3% NDM-1 FEFLEE 1 OmpK35 . OmpK36 3LR ¥E47 5514347 ; #1| | SDS-PAGE
FEL IR U FL 2R 11 OmpK 35 . OmpK36 ; FME R 12 A S 96 A TG4 20, W 32 AR PR R & T ilF A T 2 i 2y
P, #5R SCEG A PR Hodge 356 [P \EDTA B [RIR 56 BH M , %o o i 6% 75 25 M5 28l 48 o 7 1A T
(CRKP) ¥, % 13 Fr iy Mo A i 24, MLST 3£ [F 43 F 43 844 ST15; PCR Kl HA% 17 NDM-1 JE[H , 2751
W 5E HEXT BT, [RS8 B AR I8 #57 KPC J& R Je SHV 2[R, R A6 5 VIM  IMP . OXA-48 .GES .GIM %: [ ;
OmpK35 .0mpK36 3 FIAF1E 55 5878 T i BEil R L4, SDS-PAGE 431 & BRI FLEE 11 OmpK36 B4k ; kL
A LR BHPE  #:65F E.coliJ53 X 3 Fifile i B2 25 20 W I A A R BH /N 8548 7 NDM-1 i 48 5 7
R VR i 24 BE IR 28 0 T A 40 T 3 B FL AR PR A B DA B A4 2, e el DR T 1 P A 25 &
TA TR A B R

[EEIA] MiRFHAW; NDM-1; 207875108 Bukift 5 ZEiitey

Analysis of drug resistance of Klebsiella pneumoniae carrying NDM-1 gene and

OmpK36 deletion

TU Haijian'**, HUANG Yayu', CHEN Shujuan', XU Guanghui'

(1. Department of Clinical Laboratory in Affiliated Hospital of Putian University , Putian, Fujian, China,
351100; 2. Key Laboratory of Medical Microecology (Putian University) , Fujian Province University,
Putian, Fujian, China, 351100)

[ABSTRACT] Objective Drug resistance and molecular typing of Klebsiella pneumoniae producing
NDM-1 were analyzed. Drug resistance genes, transmission modes and expression of membrane pore proteins
were carried out to explore the drug resistance mechanism of Klebsiella pneumoniae producing NDM - 1
enzyme. Methods The bacterial identification and drug susceptibility test, modified Hodge test, EDTA
synergistic test and multilocus sequencing typing (MLST) were performed. The bacteria were isolated from
urine samples of patients with benign prostatic hyperplasia (BPH) in the Department of Urology in affiliated
hospital of Putian University in 2017. The bacterial identification and drug susceptibility test, modified Hodge
test, EDTA synergistic test and multilocus sequencing typing were performed. Polymerase chain reaction was

used to detect the resistance genes related to beta-lactamase and membrane porin OmpK35, OmpK36 genes,
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and the sequences of NDM-1, membrane porin OmpK35 and OmpK36 genes were analyzed. Membrane porin
OmpK35 and OmpK36 were detected by SDS-PAGE electrophoresis. Plasmid conjugation assay was used to
analyze the mode of transmission of the strain. The sensitivity of the receptor and the zygote were compared.
Results The strain was identified as carbapenem -resistant Klebsiella pneumoniae with negative modified
Hodge test and positive EDTA synergistic test. It resistant to 13 common antibiotics. MLST genotype was
ST15. The NDM-1, KPC and SHV gene were detected by PCR. VIM, IMP, OXA-48, GES and GIM genes
were not detected. The NDM -1 gene was confirmed and the existence of positive mutation and deletion of
OmpK35 and Ompk36 genes were found by Sequencing analysis. Membrane porin OmpK36 was deleted by
SDS-PAGE, plasmid conjugation test was positive, and the inhibitory circle of conjugator E.coli J53 on
three carbapenems was reduced significantly. Conclusion To understand the type and mode of transmission of

drug-resistant genes, the deletion of membrane porin and molecular typing of NDM -1 producing Klebsiella

pneumonia, it is great significance to guide the correct use of antibiotics in clinical and epidemiological

investigation.

[KEY WORDS] Klebsiella pneumoniae; NDM - 1;

transduction ; Multidrug resistance

FI A\ 2009 4F- Dongeun 15 il 4215 M B 7 i - ik
e PR B TG AR A vh g B A R L B e
B - PN I B i (New Delhi metallo-beta-lactamase 1,
NDM-1) ifi 4 5 T5AF1 7 , R FR 2 A0 A )
[AL 7 NDM-1 2 4 J& B - A Tt i it fili 2 e B 411 7 %of
HRERE, ~BUAKAER T EHE
WEHF IS g0 14 ) 21 4 25 ) v B i T 24 ME 2 5
IR OEN S RIS A, NDM 17 A
R AR A, =2 i K AT b 28 s B A AT 3 L B
T AAT R 5 22 LB PR AR e 1 o P o s A
SORNBFF G, NDM S [RS8 o R AR 4 T
J& N B g > 3R E 2 A3k # A  NDM
U B - P T e it s 245 7T o, e bt L il TR
J ) A — 2 TN U 3l T BH M Ay, ELR Hh 4 Al
NDM SN T % A7 T+ 9 #3572 NDM R B - 1 18k
i it A S S 22 LT 24 TR ORI I 2 T ROR R
Z2 WA A 2 W 7= NDM 2 B - P Ik e 1l it 24 T 8 78
EFRVEFE AT IF O & Z P ARG | 2w A 2R
R FZENIL DA R —" ) SR 1 ™
NDM 5 B - P ik Ji i o i 24 HL A L A AR AR
S, JE TUBE AN ] F7 NDM i 24 B R GL iY o6 B BT
TE o A6 TS BR 3 A= 835 PR WA A v o3 25 1
[ 1 PR T B T 25 s 28 il 48 50 7 A T (carbapenem-
resistant klebsiella pneumoniae , CRKP) , X F i 24
TGO o Z A0 5T o3 B 4570 T 24 36 I A% 4
520, BRALE H R IR TR O AT IS, BT T A b
DX HEHF NDM-1 3 M i 98 58 T A W i 25 0 1 AT
i ST 25 AL, iy i PR BT RTIG 97 0 R e PN JEk g

Multilocus sequencing typing; Plasmid

A2 R AR
1 #REFE

1.1 ROk

SN 2017 45 B A T 2 B R R e
PRANEV T H B 3 2R R PRIBOPRAS vh 23 B 1 1 Bk

R TE MR e R AR B o BT AR T R I 2% e

T A ATCC BAA-1705, ATCC BAA-1706. K /1
FF18 153 W T o [ Tl A= ) el o O 4 B ep
>, ATCC25922 , ATCC13883 bifi bl ik I & T TL3 T
Z e PRAS: 35650 o o
1.2 25805 . EDTA PRI 2 R Hodge 15

2 B0 S 56 2R FH ik [ 4 HL R 2% W] VITEK 2
compact 3 4t L it & GN-13 )8 #4725 5 MIC
(ERS I, XoF SV i 15 v 5% 245 F) T A 68 it il 7 %
WK 4 sE RN . EDTA PralR 5% ik B Hodge
IR SCHR AR E AT
1.3 24 175143 % (multilocus sequence typing,
MLST) 5l

¥ MLST website (http : //www .pasteur.fr/recher-
che/genopole/PF8/mlst/Kpneumoniae.html ) 3K X il
RN 7 PR E KB (gapA, infB,
mdh, pgi, phoE, rpoB Fll tonB) it 5|14y (F 1) i
1 PCR ™8 , Wy 2lifb )5 1= ABI3730XL Il - , 45
. H Polyphred #1145 434 .
1.4 B- N IE i i AR OC TR 24 Ak DA S fL AR B
OmpK35 ,OmpK36 H PR K5 ]

FEICHEIL P ] PCR HOARY HIARIC B- A Il it it
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R1 WMREEBEEFN 7T MRFEXEEPCR RAUFSIY

Table 1 7 PCR and sequencing primers for housekeeping genes of Klebsiella pneumoniae

ME5149)5-3

H g3 A PCR 5|9y 5'-3
; F GGCGAAATGGCWGAGAACCA
'po R GAGTCTTCGAAGTTGTAACC
3 F TGAAATATGACTCCACTCACGG
gap R CTTCAGAAGCGGCTTTGATGGCTT
- F CCCAACTCGCTTCAGGTTCAG
R CCGTTTTTCCCCAGCAGCAG
§ F GAGAAAAACCTGCCTGTACTGCTGGC
pst R CGCGCCACGCTTTATAGCGGTTAAT
i F ACCTACCGCAACACCGACTTCTTCGG
pro R TGATCAGAACTGGTAGGTGAT
nfB F CTCGCTGCTGGACTATATTCG

R CGCTTTCAGCTCAAGAACTTC

F CTTTATACCTCGGTACATCAGGTT

tonBs R ATTCGCCGGCTGRGCRGAGAG

rpoB-F GGCGAAATGGCWGAGAACCA

gapA-F TGAAATATGACTCCACTCACGG

mdh-F CCCAACTCGCTTCAGGTTCAG

pgi-F GAGAAAAACCTGCCTGTACTGCTGGC

phoE-F ACCTACCGCAACACCGACTTCTTCGG

infB-F CTCGCTGCTGGACTATATTCG

tonB-F CTTTATACCTCGGTACATCAGGTT

®2 B-WELREBHE XM ZIERMRILEB OmpK35.0mpK36 EE I 85| ¥ K% K &

Table 2 Amplification primers and fragments of beta-lactamase-related drug resistance genes and membrane porin
OmpK35 and OmpK36 genes

= H a9 FE K 5Y R 5'-3" 38 BN (bp)

F CGTCTAGTTCTGCTGTCTTG

! kpc R CTTGTCATCCTTGTTAGGCG o8
F ATGCGCTTCATTCACGCAC

2 GES R CTATTTGTCCGTGCTCAGG 804
F CTACCGCAGCAGAGTCTTTG

3 mp R AACCAGTTTTGCCTTACCAT 81
F CTCGCACCGAATGTCTGGC

4 NDM-1 R CATTGGCGGCGAAAGTCA 340
F TTATGGAGCAGCAACCGATGT

> VIM-1 R CAAAAGTCCCGCTCCAACGA 920

. o F AGAACCTTGACCGAACGCAG _
R ACTCATGACTCCTCACGAGG
F TTGGTGGCATCGATTATCGG

‘ 0XA-48 R GAGCACTTCTTTTGTGATGGC s
F AGGATTGACTGCCTTTTTG

8 SHV R ATTTGCTGATTTCGCTCG 392

0 S— F ATGATGAAGCGCAATATTCTGGCAGTGG .

PRI« R TCGGCTTTGTCGCCATTGCCGTCA
0 OmpK6 F CAGCACAATGAATATAGCCGAC s

R GCTGTTGTCGTCCAGCAGGTTG

RN ESLE 1 OmpK35.OmpK36 KN, 511N 2

FIE7R 97 38 I B9 7=, 28 2% B 5 I fL Uk Jim %€

g

1.5 NDM-1 Fl OmpK35 .OmpK36 5K 7553 Hr
U NDM-1 F1 OmpK35 .OmpK36 3:[X PCR §/"14

P, #EAT 4640 S ] ABI3T30XL #E4TI)F , 45 S AE

Genbank P} - i#£47 Blast 7347 .
1.6 R o0 LA R B 2R P M 19t Mg 458 e HL Uk
(sodium dodecyl sulfate polyacrylamide gel electro-
phoresis, SDS - PAGE) £ Il J&£ 1. & 1 OmpK35.
OmpK36

20 mL % RO A= 1 B P B SR 40 R R AT
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FE R, SR AR R B O IR AR B R 1, BAR S
B SCHk IR T, B 20 g AL AR AR
17 SDS-PAGE HLIk , fiv 5 45 7% T i 52 i e (6 - i
e B4 IR
1.7 kA5

LA NDM-1 Jifi & 5 5 0 B LA B, F e &
AN KB AT I53 1E 32 AR T, 4 3L 0.5 mL A
U B SR R T R SZ AR RS L 5 BT 4 mL
LB W7 35CHEE &, B, E IR AT T &
100 pg/mL & 44 A1 0.5 we/mL WV Jl 15 B () MAC
REFRILVEA TR , X0 56 Hh BE M B B e 5 7 AR
IR Hl % (Kirby - Bauer disc agar diffusion meth-
od, K-B) il 3 Tk 15 B¢ 4 2K 25 1) 5 & 5w L e
B5 A B rE A0 TR /N DL B BT 241
LW i e R A R 2 A R T O

Oxiod A ] -
2 #R

2.1 = NDM-1 [iff Jifi % 3¢ & A0 B8 it 25 15 & I
EDTA Jp[a] 355 | 2 K Hodge 156 4%

77 NDM-1 i il 4 5 B 1A 0% BT AT B- PN Tk
JS 256 B T o R B w2 2 T 24
B IR S T 2 U A 2R 2 T 25, R B
Z i 25 1 B4 2 AR DL 3% 3, EDTA 3 [] 38 56 BH
P R Hodge i 56 BH M, UL 1

PR
Il K g

PR

ATCC

BAA-1705 B 52

TE AL RRIU B AR 5 R FF 1 ATCC25922 TR B 22 T0AL , Hy 31K
J T w2 A SR BN G, Ol el I Hodge 1R 56 45 5% B B 7 B 75 22045
i, 75 0 g B4R T . ATCC BAA-1705 2 77 B 75 25 45 Tl BF 1 X 1
B, K1 SE8 i 2 R Hodge ISR 25 R BITE . B. 76 & 47 745 I 4 /9 MH
BB LA I, S e 5 B 4% 7 45 EDTA (9 4% R 18] H 28 B a] 400 5
VEFT AR A ™ A 7 4 i B 15 AT o
B 1 2R HodgeiX3&F1 EDTA th ik 3& 45 R
Figure 1 Results of EDTA synergistic test and modified

Hodge test

2.2 MLST HEPH 73173 4G

I B ARSI 1) A ISR A gapA L 15 infB,
1;mdh,1;pgi,1;phoE,1;rpoB,1; Fl tonB, 1; 1%
Bk MLST ZE[A 53553 B4 ST15 84

&3 7 NDM-1 Bgfifi ¢ 3¢ & 1A B M 2515 5L & EDTA
HEHRIE . B R Hodge iR TG4 R (pug/mL)
Table 3 Drug resistance of NDM-1-producing Klebsiella
pneumoniae and results of EDTA synergistic test and

modified Hodge test (pg/mL)

bR MIe %
e Wk b wE
R PUAR <8 16 =32 R
AR IH <16 32 =64 R
91 it s <1 2 =4 R
S e b <2 4 =3 R
kAL <2 4-8 =16 R
S 71l <4 8 =16 R
FORVEMATEE <8/4 16/8  =32/16 R
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e B e <1 2 =4 R
THeRIRE R <16 32 =64 S
T e D <2 4 =8 R
WA <1 2 =4 R
TR <4 8 =16 R
gl <2/38 - =4/76 S
RRER <4 8 =16 R
IV I 22 <32 64 =256 M
2 K Hodge 5246 B
EDTA P[] 525 P

TR ONTZE, S U, MO

2.3 B- Nk AL ORI L 2R OmpK35 |
OmpK36 & PRI 25

IZ B A% PCR A H #5747 NDM-1 . KPC & SHV
Fe D, R A 3] VIM . IMP . OXA-48 . GES . GIM 3
s Ko e PR L AR 1 OmpK 35 .0mpK36 3£[K . NDM-
1 PHMEZES, i 2 s .

K1 K2 K3 K4 M

«—2000 bp

«~—1000 bp
«—750 bp

340 bp — «~—500 bp
«—250 bp

«——100 bp

12 K124 NDM-1 F P PCR 47358 7= ) s ik (8] , 7 340 bp Ak it 7 FH 1
B2 NDM-1EE PCR ¥ 7= ik & R
Figure 2  Electrophoresis results of NDM-1 gene
amplified by PCR
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2.4  NDM-1 Fl OmpK35 .0mpK36 3K %5 /3 #r

PCR #ill NDM-1 [ 08 7= itk A7 7, 45
LA 3, 4158 155 NCBIblast FXFafGA N H AR
OmpK35 . 0mpK36 FEH T3 He X 5 & BAE IE 1 %
A R Bl R AR

R e L e 1 e

st e M Uh |

n By
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Figure 3  The amplified products of NDM-I gene by PCR

were confirmed by sequencing

L

2.5 OmpK35.0mpK36 fL.5 H SDS-PAGE Hijk
o

JEE£L & 1 SDS-PAGE HL K /R UK 4 F HE 7E
34 kDa Fil 43 kDa Z [1] , XJ B 41 % 7R O 2% Uk
OmpK36 (38.7 kDa) J OmpAk (36.0 kDa) , Ifij #5747
NDM -1 5& R Bk s A H I 7R — 45 7K 47 OmpKA
(36.0 kDa) , % — 45 OmpK36 2k , LA 4.,

M P E,coli K4 K3 K2 K1

95 KD
72 KD
55 KD

43 KD
OmpK36

34 KD OmpKA

1 : M & Marker ; P A LR 11 BH M T8 Bk ATCC138835E, coli 2K
3 35 7 I T W HE T bk ATCC25922 5 K1 Sy 441y NDM-1 5 [ Jifi 48 7
TG s K2-Kd Ry AEHEHT NDM-1 FE K (il 98 58 T A
B4 FRFLE A SDS-PAGE HikZ R
Figure 4 SDS-PAGE electrophoresis of

membrane pore protein

2.6 UKL AR MRS T e A R
XAt BH PR B K AT 1 153 52 44K 18, PCR

P38 B UF & B2 TR 2 A I S 2 IR R

NDM-1 R 5 3 HH N 3 M E K2 =%
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35 31
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=55
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Figure 5 Comparison of bacteriostasis to carbapenems before

and after conjugation test of Escherichia coli J53
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[ L 11 OmpK36 Hl OmpKA , {H A K5 1 [ FL &
OmpK35, X 5 David %" A4 IE 45 R — 2, ARk H
5 £L & 11 OmpK35. L4 it ii T\ &y MALDI-TOF
MS 1 SDS-PAGE J5 i Al i 9¢ e 75 111 B L 2 14
AU E AN S BURALEE 1 OmpK35 Z) ds ™ . i
#5147 NDM-1 BRI ) S8 T A LA 1 SDS-PAGE HijK
SR 2] OmpKA, B0 A 3L 55 R ARAL 2 1 OmpK36
BRAS  E— 6 AL 8 OmpK35 . OmpK36 FE[H
HEAT AN 43 W7 e IRAEAE s A8 5 B, A i
A BE L 3 UK FL A 1 OmpK36 Bk 2k i 32 A
A NDM-1 J5 RAE AL 2 FH OmpK36 i 2k fili 92 7
TR MR A H DX AR , R 2 N 24 A

MLST J [ 43 73 B4 s SE 56 T o ST15 #Y ;
11T A (57 [73] sk 3 LAl s e 77 25 i 25 245 00 i 4% o e A1
TR ST11 BY, R BR i sy B3R B it itk 75 55 075 25 2590
Jiti 58 o B A B Y SR B AT AR O ST, i 5 E A
KRB NN ST & i sk 7 55 I 25 245 Wy il 4% v
AR TR A 2 ZE L -4 B4 T 7 NDM-1 il 8 5
A R MLST K 43 7 43 B 52 ZRE LA — 3 3R
TN NDM-1 5 D G R it A% 5 50 5 BE Be A ik 22
SR, A GE T AR 5 AR TR BRI, Y SRt AN HE
I A A [ e g 240 ok ks 2 B8 4 5 25 O AL H
1M 4RAF NDM-1 FE R A SCHA 3 KR Rl FL AT
O30T A RRE— B IR ABETEHIA

BN K NDM-1 FE PR DLFOR G 7 X, Rl 7E
() Fofr i AN [ o 40 7 (DA 4K > AR 938 A R 2
156 B AR TE 19 NDM- 1 35 RGE i ok A% 545
AR, ZARF A NDM-1 JEH 5 MR 25028
2R e A R FRBIOA XS 3 R T R
TN RERE R R FE T 2 UER T NDM-1
FER AR 7 SALH , o a0 NDM-1 55K 24
T Z (A% 5 D) A 2 R M AT R AR R

&% 3k

[1] Dongeun Y, Mark A, Christian G, et al. Characterization of
a new metallo - - lactamase gene, blaNDM-1, and a novel
erythromycin esterase gene carried on a unique genetic struc-
ture in klebsiella pneumoniae sequence type 14 from India
[J]. Antimicrobial agent and chemotherapy, 2009, 53 (12) :
5046-5054.

[2]  Khan AU, Maryam L, Zarrilli R. Structure, genetics and
worldwide spread of new delhi metallo-B-lactamase (NDM) :
a threat to public health[J]. BMC Microbiol, 2017, 17(1) :
101.

[3]  Khajuria A, Praharaj AK, Kumar M, et al. Presence of a
novel variant NDM-10, of the new delhi metallo - beta-lac-
tamase in a kKlebsiella pneumoniae isolate [ J |. Indian Journal
of Medical Microbiology, 2016,34(1):121-123.

(4] WAWEE, BRAE, SRAGHR, . 0 i LB m B- PN Tt e il
i 25 T G TR AR TE e [T ). AR EoRTEIR, 2017, 28
(2):162-168.

(5] AROKoR, B/ANE, WCEHE, 45 . VLA B ORI 1 Rk Al
NDM- 1 4 [A] B4 fif ¢ v A i 0], o B8 3k sl 2 4
2015, 31(1):30-34.

[6] Ana PC, Denise A, Marcia M, et al. The modified Hodge
test is a useful tool for ruling out klebsiella pneumoniae car-
bapenemase [ J]. Clinics (Sao Paulo), 2012, 67(12) : 1427-
1431.

[7]  Zhang Y, Jiang X, Wang Y, et al. Contribution of B -lac-
tamases and porin proteins OmpK35 and OmpK36 to carbape-
nem resistance in clinical isolates of KPC-2-producing Klebsi-
ella pneumoniael J]. 2014, 58(2):1214-1217.

[8] YeY,XuL, Han Y, et al. Mechanism for carbapenem resis-
tance of clinical Enterobacteriaceae isolates [J]. Exp Ther
Med, 2018, 15(1):1143-1149.

(9]  Bifl, BHE4E, HPHT, 55 . #57 NDM-1 B[ ST571 % fili
R0 AR TR B AR JLEE B e 26 R i o (0] b
BiZWE, 2017, 21(11) :1873-1876.

[10]  FREA, Fhaett, J0CHT, 45 . Fe R NDM-1 2L T 25
BIATILBLAIHTLT ). ZEdi 2, 2015, 39(11) : 825-830.

[11] Girlich D, Poirel L, Nordmann P. Value of the modified
Hodge test for detection of emerging carbapenemases in Eat-
erobacteriacae[J |. J Clin Microbiol, 2012, 50(2) :477-479.

[12]  HE2, RIOA, Rz, 4. CIM 5 mCIM 7 125 J7 T 7
2 T )RR T A W AE 0 LR L)) b BE R AR
2018, 39(8):943-948.

[13] Sk, oy, ASCHE, 5 )" NDM-1 BGRB8 05 Wl 48 5o
BT VA L 100 30 G 1 I DR R i D 200 VR T 25 23 A (D).
G 50T A4k, 2017, 17(5) :516-522.

[14] Wise M, Horvath E, Young K, et al. Global survey of Kleb-
siella pneumoniae major porins from ertapenem non-suscepti-

ble isolates lacking carbapenemases [J]. J Med Microbiol,

2018, 67(3) :289-295. (F#% 63 7)



TR SIRITAE 20204E1 H 55124 %8 14  J Mol Diagn Ther, January 2020, Vol. 12 No. 1

fie 3 0 HOGRE R g A2 FIR PR 1215 W i BE SE )5
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Application of lipoprotein - associated phosphatase A2 and inflammatory
proteins in diagnosing vascular dementia and predicting prognosis after

cerebral infarction

JIA Dongpei*, ZHU Fengjun, REN Yingguo
(Department of neurology, Nanyang central hospital, Nanyang, Henan, China, 473000)

[ABSTRACT] Objective To investigate lipoprotein - associated phosphatase A2 (Lp - PLA2) ,
inflammatory proteins [ high - sensitivity C-reactive protein (hs-CRP) , interleukin-6 (IL-6) ] and vascular
dementia (VD) after cerebral infarction application value in diagnosis and prognosis. Methods From June
2018 to July 2019, 75 patients with simple cerebral infarction (without VD group) and 60 patients with VD
after cerebral infarction (VD group) were selected, and the clinical data of the two groups were compared.
Detection of serum Lp-PLA2 and IL-6 levels by enzyme-linked immunosorbent assay , and detection of serum
hs-CRP levels by dry immunochromatographic techniques were performed. Logistic regression analysis was
used to analyze the risk factors affecting VD after cerebral infarction. And area under the curve (AUC) were
used to analyze the value of VD after diagnosis of cerebral infarction. Pearson analysis was used to analyze the
correlation between the indicators and the National Institutes of Health Stroke Scale (NIHSS) and the daily
activity ability scale score (ADL). Results The NIHSS, ADL scores, and serum Lp-PLA2, hs-CRP, and
IL-6 in the VD group were higher than those in the non-VD group (P<0.05). Age, Lp-PLA2, hs-CRP, and IL
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-6 all affected cerebral infarction, related risk factors of post-VD (P<0.05). AUC IL-6>hs-CRP>Lp-PLA2 of
VD after diagnosis of cerebral infarction. Lp-PLA2, hs-CRP and IL-6 were positively correlated with the

NIHSS score (P<0.05) , which was negatively correlated with ADL score (P<0.05). Conclusions Lp -

PLA2, hs - CRP and IL - 6 are highly expressed in patients with VD after cerebral infarction, and are

significantly related to the prognosis score of patients, which can assist the diagnosis of VD and evaluate the

functional prognosis of patients.

[KEY WORDS] Lp-PLA2; Hs-CRP; IL-6; Cerebral infarction; Vascular dementia
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factors affecting VD after cerebral infarction
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Figure 1 ROC curve of VD after diagnosis of cerebral

infarction
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Table 4 Correlation parameters of serum indexes with
NIHSS score and ADL score
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rfE P rfE P i
Lp-PLA2 0442 <0001  —0487  <0.001
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IL-6 0.343 0.007  —0503  <0.001
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XF TEXTT HE N Z 8V GRS BI AT i1t SR S TEXTT AP 485 S8 550A 2 4k, 43 02
Exon 7:¢.389 A>G, 2878 % 37.1% ; Exon 17:¢.1351 G>A, KAF % 8.6% ., X} M2 h % ¥ Exon7 .Exon 17 .
FRTRIO R G GEAE R A3 5 h :37.5% 8.3% 2 HZ 25 57 TG 1243 L(P>0.05), 4&ie  (EARMIRH TG
K F0E R E ARG IR AR B T TEXTT A1 1 2 DA [F] FRAZ R 22285 (SNP) (Exon 7:¢.389 A>G;
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[R§IA]  ARERHPETON T4E s X ek TEXIT; JERN 285

Study on X chromosome-linked TEX11 gene polymorphisms in non-obstructive

azoospermia patients

LUO Zhaoyun', LI Xujie’, LIN Fen', ZHA Guangcai®*, YANG Liye'*

(1. Medical Laboratory Center, Affiliated Chaozhou Central Hospital, Southern Medical University,
Chaozhou, Guangdong, China, 521000; 2. Department of Biology , Hanshan Normal University, Chaozhou,
Guangdong, China, 521000)

[ABSTRACT] Objective To identify the types and frequencies of X-Linked TEXII polymorphisms of
male non - obstructive azoospermia patients in Chaozhou. Methods From June 2012 to May 2018, 217
patients with azoospermia were collected from patients admitted to the Department of Urology and Reproductive
Medicine of our hospital. The 35 patients listed in the experimental group were eligible for non - obstructive
azoospermia. The diagnostic criteria were normal men with spermatogenesis (fertility) as the control group.
Multiplex polymerase chain reaction (PCR) technology was used to amplify the TEX11 gene in the experimental
group and the control group, and TEXI1 gene polymorphism was detected by gene sequencing. The Chromas
software and Nucleotide BLAST database were used to analyze and compare the results of gene sequencing, and
the loci and types of TEXII gene polymorphism were counted. Specimens with missense mutations were
marked. Results In the experimental group, there were two missense mutations in exon TEXI1, namely

Exon 7: ¢.389 A>G, with a mutation rate of 37.1% ; Exon 17: ¢.1351 G>A, with a mutation rate of 8.6%.

K AR B AN T T AFH R A F AAHE XA A (2017041)
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Exon7 and Exon 17 were found to have the same mutations in the control group, with mutation rates of 37.5%

and 8.3% , respectively. There was no statistical difference between the two groups. Conclusion Two

identical single nucleotide polymorphisms (SNPs) of TEXII exon were found in patients with non-obstructive

azoospermia and men with normal spermatogenesis (Exon 7:¢.389 A>G; Exon 17: ¢.1351 G>A). This study

concluded that these two mutations did not affect the function of.

[KEY WORDS] Non-obstructive azoospermia; X chromosome; TEXI1; Gene polymorphisms
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B, Horp 3P I B AT, WL 15 5 26
NEEFFN G WS S H SR . 519 i b
B ) R oA RAF A
1.2.3 PCR¥"#4 TEX11 DNA

T XP LR Y148 - 285 PCR R B6 B S5
B 29 X 51 Y438 Gl IR JOREE LR 1,
PCR " H4 (1R R SO V451440 R : PCR 3714 1
1K R 280 Mix Taq, 12.5 wL; 4li5 /K ,8.5 pL; T
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W5l ¥4 1.0 pL; 2 cDNA, 2.0 pL; & F sk R

25.0 pLo PCR W Z 401  : 95C i A2 P 3 min;
04T PE 30 s, 1B k 30 s (T WL 1) , 72°C ZE {1

50 s, PR 35 1K ; 72CHEMH 5~10 min, 7ERfE 4 X5
) PCR Y R KR BEE R, % 35 161|3EA BH 1 ok -
HE ) DNA FRAVEA TN T 0 By 1

&1 TEXI] EE# 3 N4HEGSNEF DNA 514750 PCR 7 15iR NiR &
Table 1 The 3 coding exon DNA primers of the TEX1] gene and PCR amplification annealing temperature

EIRZE20N #5195 —3") G138 —5") K (bp) i (C)
Exon3  TGATGCATGTATGAGACTGTGTC ~ AGGTCAGGAGTTCGAAAGCA 478 63
Exon 10 AGGCTGGAGTGATGTGGC GCATGTTGGCTTCTGAAGTC 312 63
Exon 16 AGAATCAGGCAGCAGTACCG CAGCGATGACATTTCCCTACA 483 61

1.2.4 ik

FH 1.5% B g B BE I , 200 V HL K, 140 mA H,
Ui, HLYK I E] &7 25 min, % PCR #7347 ¥ i#E 47
WK, LK 4 RS R B4 B T Tanon 1600 5E I A,
B ARG, W% DNA &40 52 B 0 B FA IR0 5k .
1.2.5 PCR =¥yill)¥

546 0 PCR ¥ 38 7= Wik 2 e 2 A= )4
ARAT WD HATIF
1.2.6  JEHFS XS

R I H ke (R 25 5%, i 33 Chromas U7 73BT
BAE N T A 7 DU PR DA A 0 485 2R 2 75 Bl
DN B 1 R 1) 35 PR 471 38 52 pubmed () Nucleotide
BLAST %4 Bt A7 e X, DA o A BH A4 ok +
iE HR 2 X YL 4R b TEXTT L2/ R AR R7R,
RAE SHEBR IS RS
1.3 Geitortr

% FH SPSS 19.0 # {4kt A7 G it2= 404, R 5

RG50S 56 4 D0 IR B S8 R FEAT ST, P<0.05
hESAG RS

2 HR

2.1 RN R s R HT

FE 35 1) S 56 21 B E BRAS R 2 2 R L2
AR 312 Exon 7:¢.389 A>G, 875 # 37.1%
Exon 17:¢.1351 G>A, RAZF 8.6% . 2 Fl il L5
75 5| 1) Gt 5 2 3 R AR A 43 B 02 < c.Lys 130 Arg
Fc. Glu 451 Lys; 7£ % 8 2H 1 & 3 Exon7 \Exon 17
WA AR R B 5RAR , FEAE 53 51 R < 37.5% .8.3%
WAL, 7E S 56 4 v & B2 Ab A LR AR Ay ) 2
Exon 27:¢.2319 T>A, & 28 R & 71.4% ; Exon 29:
¢.2541 T>C, RAF KA 20.0% . TE 525 20 A%t R 241
AR BT TEXTT () 2 40 S 1 AR TR A 0 ) 28748
(Exon 7:¢.389 A>G,Exon 17:¢.1351 G>A), L% 2
FE 1,

*2 AFEEMTHEFEBSEMWNEATEXI BERM R FHEBERFIIRE [n(%) ]

Table 2 TEXII gene mutation of the exon encoding sequence in males with non-obstructive azoospermia and the

control group [1(%) ]

PR T AR RS FEAR B Y 2 LR 1 A2 Ak SLHH Xt HRZH L1 P1{E
Exon 7 ¢.389 A>G c.Lys 130 Arg 0.001 0.978
A/A 22(62.9) 15(62.5)
G/G 13(37.1) 9(37.5)
Exon 17 c.1351 G>A c. Glu 451 Lys 0.001 0.974
GIG 32(91.4) 22(91.7)
A/A 3(8.6) 2(8.3)
Exon 27 ¢.2319 T>A ERN&ZS 8.257 0.004
T/T 10(28.6) 0(0.0)
A/A 25(71.4) 24.(100.0)
Exon 29 ¢.2541 T>C ] L 5878 1.499 0.221
T/T 28(80.0) 22(92.7)
C/C 7(20.0) 2(7.3)
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C.389 A>G

__‘\,l‘.(\,\‘rf(\/ \/\/w O
7 : a. Exon 7, ¢.389 A>G; b. Exon 17, ¢.1351 G>A.

E1 EEEMEEEFESRSE TEXI] ERR 2 A EXRT

Figure 1 2 missense mutations in the TEX]1 gene of non-obstructive azoospermia

3 it

B, s 1% 0 AN BB Ok T
FE, BN E B A AT 25% 2 R A BH 1 TC K
THE B o AEBEBH P TORS TE & — 2
RN, oy B AR R R 0, TR —2F
BT IE S e s s A . Hir, B WA
XoF 55 PR AR A B JCAS - 1Y TEX 11 JE R AR 5%
& KT X Gk bR I R oY 250
WrRoh [ By L RIFFE RS A G TEXTT SERTE N Y
FL A E B 48 Sk TORE T E A9 P BE SRR &R >
TEX11 3P F 3R 8 & —Fh X Ge iR g ity 1) A 5l
R R S 1T T, A S AL R A A D A R
KBk 4 i b SRk i e K. TEXTT 3SR 7ENS F
KAV E - EEMA . TEXI I HE
IR 240 — BRI 2R, TEXTT FE 848
T BB AL o> BT SR I R T B R
PEICKE T 19 5 R, TEXTT 52 AR RS 1 & 2E B 1%
A EEE X,

Hur, BN SEOHEAT 82
oo R 5 AR LR Y e 5 58 A8 R g fa fR L R
PIERG 5 548 1 NP B RAE B % X%
M) TEX11 B 52420 BT, 2k 8 TEXT1 HE
B 46 DA AR TEXTT 3L R 78 K& A R AE
TR 2.4% (7/289) , 75 36 JokS 9k B & Th i &
HE R JR 14.5%(35/246 ) ™ ANWF5Y TEXT 1 3[R 28748
K FIE 37.1%(13/35) . TEX11 K&K 578 K A 3R
25 e SRR SR A O AE UL,
R B TEXTT LA AL 30 AN 7 iy 27 4,
Peta IR LI A G G 00 T R A2 B, 5 302
MIBET- A E "', Yatsenko 5 5@ it A5 &

M6 A TEXTT FER AR AL FE 5 T 9~11 6kt
K (607del1237 bp) , 3 DB Y) 52748 (¢.405C>T, 748+
1G>A, 1793+1G>C) , 2 4 X % 745 (c.466A>G,
2047G>A). Yang %" KB 40 NAN[E TEX11 2878,
18 ATETOHG F0E fE TRl i, 46 5 A i T4
YA (W117R, V1421, Q172R, T2441, V748A) , 2
A FIE X RAE (405C>T, 2319T>C) , 1 S 4h ik
TR 10 NN & FRA; 7 22 MEIEH E
BHEMR L, L aANA B LR
(K115R, M152V, E436K, D832E) . H A& #f 52
H OIS TEXTT FE BRTE N 117 25 A~ AH 56 3L A iE
1T 98 0 3%, KB 1 A~ TEX1L %= 7% (¢.A511G,
Metl71Val) . 7EHE AR T, AUA 1R SCHR s
1 XA F WA TEXTT FE R 20 S 4h 1 &
M 2653 G>T'"' . AWBFS M TEXTT 3 30 4~ 5F
BT & 44 SNP, 2 4~ A 8 F 45 X %2 48 (Exon
7:¢.389 A>G; Exon 17:¢.1351 G>A) il 2 il & X
KA 5 LR B 7E & K B 3 IR 98 28 3 5 R A
[F] , 5 Wk 5 5 PR 9 AR 67 AN (] A J5E PR AT 8 2 A el
AN 5 H AT E AR, 0] G5 A LR AR AR
BRCR DA G o AR 5 52 0 20 TG R A R A
FHTRIAE A8 2 A5 SCORAS  HEDN 3K 2 Ff 58 A8 AN 5% i
TEXI1] F:H BT RE , 5 Yang %6 WF 58 10 45 i 5
A—F, FIEFLET BT RN TEXTT FEH %
AR UL K RS 43 TEXTT 3 R 58 A% HE R I PR 3 AN BH
By, AT BEFE i X 26 58 AE 5 RS AR AN A OGN
XA F W W TEXTL 58728 38 I T 12 W 3 BUgE VA
BHIWMET , Zhang %5 WFFE IR T TEXI1 FEH
() SNP 5 Jo G + i H A7 #H X4k 5 TEXTT FE %€
BHEBEANE T, R 5E 5 IOk F5E A % UM
X
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ZE Lk, TEXT1 3 PH ) SNP 7 445 B TG
K 9 09 1l IR 22 S0 B A2 A U8 Y, 5 Mitchell
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WHIE M . B TARM ARG, AT B
W& TEXTT LR 575, PR G A 360 M Hb XN R o
TEXII HHE S5 BHEAFTWRALA FFHEH;—F
WAMSY o TERI TEXTT B A5 B, 45 4 2
HAEERMAT L E R WA, A T80
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M S EL . 3% D- " RAAEW iR 2 W S b f i H
hEFT KRS RE

(# ZE] BH® WM MSEC MK D- 54k (D-D) 72 i e 2 Wi KBS R M E . 7%
FEHUA B 2018 4F 1 7 % 2018 4F 12 H W IILAE 52 3% 118 (94 S WA S 2, 7 39 B [ 3077 00 1f i 3 120 14
A% RRAL, HE B ZEL I 5 S E LI/ T4 (PLT) e R 40 R A (N % ) L A0 1140 (WBC) 1 B i 2%
D-D /K-, A3 A AL MRS E K D-D 2 Wi (B . ARG 28 d 15 1% BUKE SR 4 0 A AE 3 (97 H]) JET
(21 B]) o K IR B S EL 3K D-D K- T B AR B O A T (SOFA) 1143 . 2 A 3 55 0 v fgkt
5 T (APACHE I ) ¥4, 3 #r L # WS4 . 113% D-D 55 SOFA | APACHE 11 ¥E43 A1 5¢: , ROC b 28 437 Ifi.
WS MK D-D WM B A RME. R WEH PLTALT X 4, N% \WBC. Il % D-D &5 % it
2 (P<0.05) ; ROC £k 50 H7 , 1M1 3% D-D 12 Wi I hE AUC KT PLT \N% .WBC; 337 3 d 5 4 7F# PLT i
FHT-#H ,N% WBC . I3 D-D X FAET- 4 (P<0.05) ;3477 3 d J5 /77 # SOFA , APACHE Il ¥4I F4E
T-# (P<0.05) ; PLT 5 SOFA \APACHE Il 43 2 i AH ¢ ,N% .WBC.. Il ¢ D-D 5 SOFA \APACHE Il 153
S IEM 5 (P<0.05) ;ROC M43 9T, 3697 3 d 5 I3 D-D B i 5 AS K AY AUC KT PLT \N% ,WBC,
it MEMSEC MK D-D AEMUMAE &2 R HOIRES i PLT . D-D BAT RAFHS Wi (8, BT /8 R 7
JE AN B A ZE TR0 B, Rl PR T TR 22 14k
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Application value of blood routine parameters and plasma D - dimer in

diagnosis and prognosis of sepsis
XU Yuxiu*, ZHANG Chengwei, LU Yong

(Department of medical laboratory, Fuxin mine general hospital, Liaoning health industry group, Fuxin
Liaoning, China, 123000)

[ABSTRACT] Objective To study the application value of blood routine parameters and plasma
D-dimer (D-D) in the diagnosis and prognosis of sepsis. Methods 118 cases of sepsis patients in our
hospital from January 2018 to December 2018 were selected as the observation group, and 120 cases of non-
septic patients in the same period were selected as the control group. The blood routine parameters [ platelet
count (PLT) , neutrophil ratio] (N% ), white blood cell count (WBC) ] and plasma D-D level were
measured, and the blood routine parameters and the diagnostic value of plasma D-D were analyzed. According
to the prognosis of 28 days, the observational components were survivors (97 cases) and deceased (21 cases).
Compare the blood routine parameters, plasma D-D levels, sequential organ failure estimation (SOFA) score,
acute physiology and chronic health I (APACHE II ) score, we analyzed the correlation between blood
routine parameters, plasma D-D and SOFA, APACHE Il score, ROC curve analysis Blood routine parameters
and plasma D-D predict poor prognostic value. Results The PLT in the observation group was lower than
that in the control group, and N% , WBC, and plasma D-D were higher than those in the control group (P<
0.05). According to ROC curve analysis, the AUC of plasma D-D in the diagnosis of sepsis was greater than
PLT, N%, and WBC. The PLT was higher in survivors after 3 days of treatment. N% , WBC, and plasma D-
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*BAEMEH A 2 F, E-mail : wangty000@163.com



BB ST 4G 2020461 0 %5124 #5141 J Mol Diagn Ther, January 2020, Vol. 12 No. 1 - 65 -

D were lower than those who died (P<0.05). SOFA and APACHE Il scores were lower in survivors after 3
days of treatment (P<0.05). PLT was negatively correlated with SOFA and APACHE Il scores N% , WBC,
and plasma D-D were positively correlated with SOFA and APACHE Il scores (P<0.05). ROC curve analysis

showed that the AUC with poor predictive prognosis of plasma D-D after 3 days of treatment was greater than

PLT, N% , and WBC. Conclusion Blood routine parameters and plasma D-D showed abnormal status in

sepsis. Among them, PLT and D-D have good diagnostic value, and can be used as important predictors of

poor prognosis, providing reference for clinical intervention.

[KEY WORDS] Sepsis; D-dimer; Blood routine; Platelet count; Neutrophil ratio; White blood cell

count

WL It RE SOPRMETEAE , HAT R bILHI 5 2% 1 X
S SRR A, O R B 2 A B LR, T
ZANE R, BETURRED, HETREdES T
IR WEFHIE B RIE R R 35 30%~40% , BT IG T $h ™
IR, 1l (bloot platelet, PLT) A ARtz
J LE A5 (N9 ) 38 . 11 40 i 11 %% (white blood cell
count, WBC) i & S UYL S 2k (1) E 2465 T2 2
P BB I VAL T A SR, [RIET I
PRECBRIESE , B ML DI RE S 53 2R WUMLAE 4 A 5 ik e
ANi AR U T G R VR A PEE I, S 20w
WAL BEINTUS AS R X 1 D- 2K (D-dimer,
D-D)J& TEFE IR =) SR A e I D RE AR 51
PR, BT, ABFFE AT I A SE N D-D7E
I A 2 W7 K T (4 R B T2 5 0t , B AR
IGIRISTRIZERTE U Ziste . TR,

1 ARSHE

1.1 —fseRt

e HUABE 2018 4F 1 7 % 2018 4F 12 H W 1l %
B VI8 WA ML, 2 43 1, 55 75 B, AR i
30~76 % , FHAE I (60.32£7.11) %, i & 5295 28
AU i Ay SR 3 5], PR IR 12 51, fili & 94 ], iR
HE5R 3, HoAth 6 1 o 5 256 B[R] I FE W il i AR A
120 FiE R X B8 2L, 2z 44 61, 5 76 ], )5 K B 2
AU fi R 2 1], JR IR 13 5], il 4% 96 1], JIH
PR 5B, HAth 4 ] AEWS 32~75 %, -1 A i
(61.55+6.03) % . WIZHAF IS M 5] 5L 95 0 4 —
M TR M T B, 22 SRS E L (P>0.05) , H
AT AR BEAC I ZE 01 & fitid i .

BEICBR U : DA ARRIE : WLE 2 1l 35 5735 K FH
Pk, BAF G A Be 25 25 BOE B2 27 4 2 il i Crp
J MR EE R IR YT 4 B (2014) ) BLIAE
FHCIS WbR v SRR sl AT SR YL 3 B 28 B v il
1T (Sequential organ failure assessment, SOFA ) 1-47>

2 43 I e S RO AR 2 950 S5 A1 46 T TR 25 A4 W]
PR 5 34 3 ik Hs (Mean arterial pressure, MAP)>65
mmHg, [l FLFR>2 mmol/L ; XJ FE L Y177 Ry ek e,
LA 35 3] I E 12 W o 5 1 2L I R 9 Rt 58 K
QHEBRARAE U I AR /MR 258 P24 5
PRI 2R 1 )y il e 1 45 A i PR T B 2
BRI AR SRR Sh AR LU B
IENE R BB . AR MK m
AU B TR AR
1.2 ik
1.2 Kl ik

KA 2 mL W =25 E Ik LT EDTA-2K i Bk
BrIRAT, KA H H AR SYSMES 23 ] (194 H il
4 Jf 43 BT A (XN -2000) 43 Hr # ik 1fi 1 PLT \N%
WBC /K5 SRR 2.7 mL 35 =25 i Jik IfiL T #1518
NPT EESE TR AT, B0 MR 3 000 t/min, 250 15
min, 73 1L, R H A SYSMES 23 @ A4 A skt
114X (CS-5100) Kl ifil 4% D-D 7K,
1.2.2 JRITTIE

W Z% 41 359 2 —F WO RE X RE 36 97, £ 46 LA 8
AT B R K AR DT | RR BT L R SRR
RN AR E7NA oI N AR ME VN 7)1 (8
1.3 WMEIEFR
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$3 D-D X WUMAE W B, QAT 5 i
HISEC K D-D /KT, @RI EH SOFA 2
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Bl b B SPSS 22.0 84, HE ORI A
ESIMTU G +s) 3R, ek, ARSI EdE 2 B
SRR A5 52 TE A 50 J5 AT 40 B T ECSE R DA n
(%) 2R, K5, LA Pearson AH I3 HT S L% KA
ZH 113 D-D 5 SOFA . APACHE I ¥F-43 G, 52
i # T E#F1E (Receiver Operating Characteristic,
ROC) MZ A Hr T i # K24 3K D-D X% i siE
LW IS E, P<0.05 NZESAGITHARE L.

2 FR

2.1 WAL E S E 3K D-D K
WL PLT I T X% BB 4, N% .WBC . I3 D-D
BT R (P<0.05), E 1,

x1 WMANENSH .M D-DKFELLR
[n,(x+s), mg/L]
Table 1 Comparison of blood routine parameters and plasma

D-D level between the two groups [n, (X +s), mg/L ]

PLT N WBC  Ifi3¢ D-D
(x10°) ? (x10°)  (mg/L)

WL 118 136.57+37.2988.13£20.56 13.29+2.34 3.82+0.76

Al n

X HEZH 120 172.13+40.1067.24+24.39 11.36+2.17 2.31+0.63
tHH 7.082 7.138 6.599 16.699
P{H <0.001 <0.001 <0.001 <0.001

2.2 IHMSE MK D-D ZWi i H
ROC £ 07, 1L 3% D-D 2 Wi i i ROC e
2 B9 i FH (Area Under Curve, AUC) 2} 0.776, >
PLT(0.744) N%(0.708) \WBC(0.682) . 4L I
FEFREAIIZ W (B, 264 D-D \PLT M THC A 20T,
AUC 4 0.790, WK 1~2,
2.3 AN[ETHUS B IR RS 2K D-D K
ML A 28 d Tl J5 1% DR AR 4l 4 i HE A7 (97

100 [
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Figure 1 ROC curve of blood routine parameters and D-D
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Figure 2 ROC curve of combined diagnosis of D-D and PLT

i) ST F (21 6) . BI7F 3 dJEEAHEPLT m T
WT-# ,N%  WBC. L% D-D X T3 1T-# (P<
0.05), W3z 2,
2.4 AK[H )5 ¥ SOFA APACHE I ¥4

1897 3 d J5 tE £ # SOFA . APACHE II i/ {i%
FHET-# (P<0.05), 3,

*x2 ARABEEEMEMSH . MEDDKE [(v+s), (mg/L)]

Table 2 blood routine parameters and plasma D-D level of patients with different prognosis [ (x+s), (mg/L) ]

] n PLT(x10") N% WBC(x10”) 3% D-D
HEAEH 97 135.28+35.29 88.47+10.21 13.33+1.74 3.78+0.79
B L ane 21 142.53+39.11 86.56+12.38 13.11+1.52 4.00£0.83
1 0.837 0.748 0.536 1.147
P1A 0.404 0.456 0.593 0.254
HAEH 97 165.51+39.14 78.96x10.23 11.27+1.03 2.4520.81
N s H 21 127.49+42.34 88.14=12.60 12.05+1.22 3.34=1.09
t{H 3.978 3.573 3.043 4.276
P8 <0.001 <0.001 0.003 <0.001
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*x3 AEWREEE SOFAAPACHEI ¥4 (x+s, score)

Table 3 scores of sofa and Apache Il in patients with different prognosis (¥ s, score)

- . SOFA 43 APACHE Il 1143
A HIr 3 dJs At I 3dJa
HEE 97 8.83+1.37 6.65+1.10 26.30+3.11 17.31£3.07
BT H 21 8.65+1.44 9.31+1.68 26.12+2.97 27.19+3.16
tHH 0.541 9.060 0.242 13.303
PH 0.590 <0.001 0.809 <0.001

2.5 [IL% 2% .D-D 55 SOFA . APACHE Il 343

AH I
Pearson #H 5¢ 14 43 #1 & 7~ , PLT 5 SOFA.

APACHE Il #1435 4% ,N% .WBC . If1. 3¢ D-D 5
SOFA | APACHE 1II ¥ 73 & 1E #f ¢ (P<0.05) , UL
#a,

F4 MEHMSH.D-D5 SOFA.APACHE Il FE4 tH X

Table 4 Correlation of blood routine parameters, D-D, sofa and Apache Il scores

PE5 PLT WBC D-D
r{d P r{d P1H r{H P{H r{d P1H
SOFA -0.448 0.001 0.416 0.001 0.377 0.001 0.703 0.001
APACHE [l -0.527 0.001 0.459 0.001 0.405 0.001 0.681 0.001

2.6 I MSE M D-D B TS A B

ROC 4341, 3697 3 d J5 L% D-D i 15
AR 1 AUC 2k 0.818, KX F PLT (0.798) . N%
(0.783) \WBC(0.727) . R4 LA _L-F5 bR A2 Wi iy
{8, e #3497 3 d J5 D-D \PLT A7 BEA T, AUC
40.871, LK 3,4,

100 - T

80

B 60
v r
40 i
ﬁ - i
—D-D
20 H —N%
N —PLT
-~ WBC
(1) o JPEPEPE P I SR PP |
0 20 40 60 80 100

100-48 514 (%)

B3 mEMSE.D-DBAHERR ROC H Lk
Figure 3 ROC curve of poor prognosis predicted by

blood routine parameters and D-D
3 it

B G o, B 1 A A & AR I E v 141 7F
300 J7 22 A7, A BRYE Bl N ML I AE & 9 R LA R AE 2
1.5%~8.0% 1) 3 B 338 14, % N2 A= Ay 4 4 i i)™
R EET I R IA ST WOAE AR AT AOREAE 32
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(%)
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HUBILR
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4 D-D.PLTEARMTESR R ROC B £k
Figure 4 ROC curve of poor prognosis predicted by
combination of D-D and PLT

FRAIT N F PR o OB IR R AR T 5
A=Wy 2 b AR ) PR i A A i I A AR e TS 1
DA B

2R U S5 URIE ST IR S I H KA 22 A B AR U I
i AR S O AR e R R DDA G
AHESE K B, Wi AE A E PLT & 2% FE AR, N% |
WBC W g 55, B 3 & 12 Wi i i AUC DL PLT
(0.744) fe = o eI I8 RS 5000 WOt e 52 58
R, HP PLT 2Wi M B A AT 5, FEEH T
IR i i 5P 0 R s S A ) L ARE ) B AL
PRI/ BE TG A, Bl e A R IR A RETAE
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— RRAN U, PR AR T B, 1 T R A R I
WYy B it /A, 3 BAS B IR , e 4 S BUR IS
AR TR, 200G RS s, B INLEE AR
S B ML 5 TR 0, RS ASI BE 1f B X 12
Wr 3Ry EAA EEE T IOAUAE AR A RO
KA J5 S AL, B B iz e, 25
2R ek, i GEE I DI BE 3R AL, £ 99.7% 1
SHIINHK D-D & AR E T S, A
T, MELLL 1L 3% D-D 7K T4 R 41 (P<0.05)
5 FiRWFSCAST . A, ROC #iZk434r, 1L 3% D-D
LWILIMEE AUC Hy 0.882, BLA fcfEi2 i (i, I
I 16 PR AT R SAG I 1 2 D-D  PLT 258 Il 48 45,
WHAS W A BT S UL AT SEAREE , A R T T i
/NI ASEEZE BOMAR T B, 8 G 1 Ak

TETE J5 L3697 3 dJE A A7 PLT & TAE T
# ,N% WBC . IliL3¢ D-D X TAET- 3 , U I 1fiL 5 #
Z44 12K D-D /K- 55 i A TS 2 18] 2 AT %5 D)
KWk . HAT, SOFA T 43 42 WL AE £ 512 W T
H L JRn] R WO s RE B . A SCHik4g i, SOFA 141
5 A TS LA B A DG, (B, BB AE
T XU 5 2. APACHE 11 3 4 42 Ifi PR 25 9 B}
= B )2 VRS R G0, HR A v RE A e
TR TS B AE T KB AR W5 R SR IE
52 SOFA , APACHE T1 #¥-43 w] 7 SC0-Afi e I i £
a0 . T FEA T 1T Pearson A1 SCPE 3T,
gh WL B PLT 5 SOFA , APACHE II 43 & i 4
*,N% WBC. Il ¥ D-D 5 SOFA .APACHE Il ¥4
ELEA G . HEI R, PLT 2R 477 F % N% |
WBC. . Il 3 D-D RFEE % T8 38 2 W I AE 555 15 A
Wil CEALRY EE R, N RS SR bR R
ARV FE A0 o Rl , 5K0A A5 N T H X I e
SR I H LR AT Sh A W, % B PLT J& HAE T 1)
M7 T K . ROC £k 40 B, 7000 795 A R )
AUC I3 D-D (0.818)>PLT (0.798)>N% (0.783 ) >
WBC(0.727) , #&/~ ik &35 b2 v] B0 155 A R
455y, HI %% D-D (PLT 7 #Uil 1t J5 7 1 H A B
Do MO PR AT FI6 Y7 1 B 4 0 a5 B0 S48 i 2K
D-D K AR AR B PFAl 7 85 I 3 25 )5, DL &
BHRSIR YT 748, W T e A R A 451

ZE LA IUH RS AL % D-D 7EIAE Hh
PR, 2 PLT . D-D B B2 Wi i, nl 4
UG A B Y S H0 B, A R T AR S %
R

S 3Lk
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mFOLFOX6 1£7 16 & S i s o7 b A P 0 9 Y
2 B WIS

FaERT AR %B kA

[# ZE] BM 1T mFOLFOXG6 fhy 7 B AT il (RFA ) IGYT I &M 199 780 8% VR FIBLD
Tk BEOLEUCT A K 04 9 I & M I 9 R 4 M R 21 55 %) B 4, AR 4115 mFOLFOX6 (L7 |41+
G P PR A+ SRR W I ) B A RFA JATT , 0 B4 ZA T REA AT , VR 4% 20 30 S0 % B AN B2 7, 300 5 45441
YRYT R LY M08 N B2 2B A R T (VEGF) | LT B 4T 4 4 i A 1 PR 7 (bFGF) S B 199(CA199)
K HF G (AFP) K-, HTIRYT G 7 d 385 1 5- 3R A il 20 R 7k (RT-PCRO) M AE 10 5 e (A AR B 119
T PR it Bz 3k 71 26 (1 [R] Y40 (PTEN ) 3 5% AH 56 3£ [ PTEN . VEGF & Bt %0175 5 1 T--1 (HIF-1) mRNA 3k
R ORI A SCR(RR) BEIREE T (DCR) 734 68.09% \91.49% , 15 5. 35 15 Xt FR2H 11 44.68% .
74.47%(P<0.05) ;2 ZHIAY7J5 IL7E VEGF .bFGF ,CA199 . AFP /KT AP RT3 I (P<0.05) , WAL A
I7 5 L3 i 35 5 4w 2 0 25 KT X R (P<0.05) 5 W24 3A 97 )5 VEGF (HIF-1 mRNA ik & T X B4,
PTEN mRNA #AME T X B 4L, 22 54 8511273 X (P<0.05) ; B 6™ 8 RFA A6 B W & 4, gL 4
LA NI O D RO RER E 0 1 ] 3. 4518 mFOLFOX6 fbI7 1A RFA REVHFIFEAK
bFGF .CA199 5 R A 5% M35 H8 57K, 87 PTEN 3 #8155, T 720w, 22 &80

(&) JEEMIHE; mFOLFOX6 fby7 5 HIAMIH fll s Bk s 4 4 M 2B < FF ; PTEN 3@ it

Curative effect and mechanism of mFOLFOX6 chemotherapy combined with

radiofrequency ablation on primary liver cancer

FU Baiyu*, LIN Yi, XU Qi, ZHANG Jiewei

(Department of Gastroenterology and Hepatology, The First Affiliated Hospital of Hainan Medical College,
Haikou, Hainan, China, 570102)

[ABSTRACT] Objective To investigate the curative effect and mechanism of mFOLFOX6
chemotherapy combined with radiofrequency ablation (RFA) on primary liver cancer. Methods 94 patients
with primary liver cancer were divided into the observation group and the control group by random number
table method. The observation group was treated with mFOLFOX6 (oxaliplatin and calcium folinate with
fluorouracil) combined with RFA, while the control group was treated with RFA alone. The short - term
curative effect and adverse reactions of both groups were evaluated. Levels of serum vascular endothelial
growth factor (VEGF), basic fibroblast growth factor (bFGF) , carbohydrate antigen 199 (CA199) and alpha
fetoprotein (AFP) of both groups were determined before and after treatment. The mRNA expression of related
genes PTEN, VEGF and hypoxia-inducible factor-1 (HIF-1) of Phosphatase and tensin homolog deleted on
chromosome ten (PTEN) pathway which were absence in chromosome 10 was determined by reverse
transcription - polymerase chain reaction (PT-PCR) at 7 days after treatment. Results The response rate

(RR) and disease control rate (DCR) in the observation group (68.09% and 91.49% ) were significantly

AAMEB ad 4 EH T AAFR B (14A210216)
Yk tfr i d EFRE —WEERELAFR, Ed, %2 570102
*@AZEH A8 £, E-mail : thbt5j@sina.com
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higher than those in the control group (44.68% and 74.47%) (P<0.05). The levels of serum VEGF, bFGF,
CA199 and AFP in both groups were significantly decreased after treatment (P<0.05), and the above levels in

observation group were significantly lower than those in the control group (P<0.05). The mRNA expression of

VEGF and HIF-1 in the observation group was higher than that in the control group, while the mRNA

expression of PTEN was lower than that in the control group (P<0.05). There was no severe RFA related

adverse reactions. In the observation group, there was a decrease in white blood count and mild liver damage

in 1 case and 3 cases respectively. Conclusion mFOLFOX6 chemotherapy combined with RFA can

synergistically decrease the levels of tumor-related serum indicators such as bFGF and CA199, and regulate

the signal of PTEN pathway, with good short-term curative effect and safety.
[KEY WORDS] Primary liver cancer; mFOLFOX6 chemotherapy; Radiofrequency ablation; Basic

fibroblast growth factor; PTEN pathway

Jir e P s Gk B Wi PR A 2 I 22 4k T v
Wt , RZBUR Z T AU 2. S350 Rl (radio-
frequency ablation, RFA ) A IIffi R 1 B i B £ R 2
—, B Ja B A AR I IR A L, o Ak T L A T
SEPERF TS R S AR b TR 2 ) 2 i
KNENE , WOA R 2T AR YR A AT R iR IT
R B9 = R07 ik, SR /IMIPE Y 7 30 TR
FRAH ™ (HSZ R /N AL B SRR, RFAIRYT
2 B, T RE 52 5k M T R R R T A
mFOLFOX6 N il i A y7 J5 38 2 — , i ik ] B 24
P00 ek LAk 380 28 I e 200 4 56 s 400 i 24 W
JREERY H B9 . H AT I K 5¢ T mFOLFOX6 167 +
RFA JRY7 J5UR M T AH DG IE i /0, 56T i, AT
5t i1 Xt A6 43 B mFOLFOX6 b7 845 RFA ¥R
I D A P T 8 288 R R AR DG LV 4 B B2 10 5 e
A Bk S 1) A TR I M2 7K 07 2 11 1] 942 ( (phospha-
tase and tensin homolog deleted on chromosome ten,
PTEN )3t o AH Ok PR 3R T8 520, LK i R T8
SrfR Uy ), e RE BUS . BURGEINT .

1 ABSHE

1.1 — R

FHEUAS BE 2014 4F 1 H 2 2017 4F 1 HUlGR )R
R R B A 94 1], BE ML ER 7 A o 3L 43 S O
B SN RALL, 45 47 B WAL 3 30 f1], £ 17
1] 5 4E4S 33~67 %, F-44 (47.62+10.34) % ; g B 4%
=5 cm # 33 1], <5 cm # 14 4 ; Hoh 8k 37 4, £
K104, XFARZH B 28 4], & 19 1l 5 4 i 34~68
%, 1(48.10+10.58) % 5 I B A2=5 cm # 30
% ,<5 cm # 17 4 s Horp s ke 35 4, 2 12 49), |
W — TR 2 iR ZE R LG FE (P>
0.05), A4 1T Hetk . ARWHBFFE 4 BE Be e B2 B 241t

i, B R R
1.2 A LA E

Y ARRIE A5 5 IR 2 Wibs e s hga %k
HANHE R 34 5ok BRARIE A B i % 15 &
RFA i&i B IE ; BITEA B 452 329097 o HEBRARIE : 5 im
BL S 5 B AN U B e R s I i A
I s REA B8 S s FHOC 25 Wi 850 AHOC R 27
1.3 A 5 AF

B FNEANG B e il 25 A BR A A [ 21
H20000686 ; 7.2 45 W) 5 V175 15 i 5 24 e 4 A7 iR
o8] 25 UE T H20000584 5 91 % W el [ F i e
R 250 A FR 2 A 16 245 1 H31020593 5 1L 3
I P Bz A2 4 A7 (vascular endothelial growth fac-
tor, VEGF) B P4 il £F 4 21 g 4 K A (basic fibro-
blast growth factor, bFGF) \ B 2541 J5L 199 (carbohy-
drate antigen199, CA199) & Hl i & H (alpha fetopro-
tein, AFP) B 6232 % [ 725 (Enzyme-Linked Immu-
noSorbent Assay, ELISA) 55| &40 {7134
Yy BEEA R A H] L 43 5 D al2871, JL10364, 0 -
009644, J1.23952; RNA 2 BGR5 £ 16 F 26 [F Sigma
A F], 5245k T9424; RT X5 &1 1 3¢ [ Roche 24
A, 52454 4655885001 ; RITA1500X HH451 14 fliG TT
RS0 [ 55 E RITA 2wl ARG R A= 4% AR |
SEPAR R S , B R A% 460 KHZ+5% 3 ZF-6 £ 5t
1300 8 T Mg g A R A ] L K 254 nm
365 nm; RDY-SP8 BB IR L Uk AU 1 15 117 46 15
SBTACES A PR ], AR BECAR 22 PR R TR A 5
PTEN, VEGF 5 i %1/ 5 X - 1 (hypoxia inducible
factor-1,HIF-1)5 |43 3 2 E Proteintech A7) o
1.4 JRIrorik

WEE 11T mFOLFOX6 fLy7 B A5 RFAIRYT 56
257 RFA LC 3 AR A8 250 s o7 8 0 9% 5 35 A7
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Kttt Bg 4, B 2 S SR B, SRR e 2 )5 T
R 7 ol T ALK Z £ 4 (computerized tomography,
CT) 5|5 T S AT 2 o 380 e g 0 57 2, 4R 90 o 97
AR A A T RAH G S TR 80CT~100°C, 1)
] 10~30 min; 38 IH Rl A e A OE # 2 21
(0.5~1.0)cm. RFAJAYT 7 d 5% T mFOLFOX6 1k
J7 « YD R4 85 mg/m® B i L 55 1 d; W PR 45
400 mg/m* FHiiE , 55 1 d; FR B BE 500 mg/m’ FRi
F1.2d. 1Y R 2 8 LT3 A R
XHRZAANES T REARIT , 8E07 1 4
1.5 WEHEIR
1.5.1 AL

DL SR T SO A o AR 58 4 % fif
(complete remission, CR) : #0555 kb 4= 5076 2%, b Jd
PR YK R IEE G, HRrg 20 4 8 5457
2% fi#% (partial remission, PR) : Ji k& 4 48 &L Fll 48 /)
30% LA I, HiFgEe &£/ 4 [ 258 (stable disease,
SD) : 4*F PR 5 %44 1/ )i (progression disease , PD)
] 5 PD : g kb A AR BURITHE R 20% DL b, B80T 4
P, A% (response rate, RR)=CR *R+PR % ; i
545 1 R (disease control rate , DCR)=100%-PD %
1.5.2  IMFHEARIE

SR TIRITET IRIT S 2 J8 S I A U 3 A
JE & K I 3 mL, A 2 000 t/min B 55 HLES L, B
O 15 min, L35 2 WO PR AF Rl o 238 33 ELISA
%€ 2 4 H 4 I 7 VEGF . bFGF . CA199 J2 AFP
IR, A% 4% R ELISA 257 £ 18 9 454
1.5.3 PTEN J % AH 5 5 PR

£14% PTEN . VEGF ‘5 HIF-1 mRNA %3k, T
IGIT IR 7 A AT A ZUIE R, A g i b e -5
4 T #% X 2 Vi 7 (reverse transcription - polymerase
chain reaction, RT-PCR) : {4} RNA HHA 5 215 HH
P bR AR B RNA, K FH L SN A 518
BEEL VKA AT % B RNA W Sese it Rl . 4%
R RT 32057 & 00 B 4K 5L RNA R 54 cDNA,
1.6 Gitsiabs

I ] SPSS 20.0 F b FEA A , 11 ECHERE LA
TR AT R TH R OB (R £5) 08 AT 1 K250
PLP<0.05 J 2 A gt 5 Lo

2 R
2.1 THTRL
W%<2H RR \DCR #4755 X R4, 2 5 5H 58

e L (P<0.05), WK1,

K1 2HEIHATTILE [n=47,(%) ]

Table 1 Comparison of short-term curative effect between
the 2 groups [ n=47,(%) ]

215 WL X BE 21 Pt P1E
CR 1(2.13) 0(0.00)

PR 31(65.96) 21(44.68)
SD 11(23.40) 14(29.79)

PD 4(8.51)  12(25.53)
RR 63.09 44.68 5.234 0.022
DCR 91.49 74.47 4.820 0.028

2.2 [fili& VEGF .bFGF /K F75 1k

53R97 AT, 2 43R 97 )5 1L VEGF . bFGF
JKOF 980 T B (P<0.05) 3 M%< 40 36 97 I I T
VEGF .bFGF /K~V- ¥ W] AR T X HRAH , 22 R A Se it
3 X (P<0.05), L3 2,

®2 24BFrAIEME VEGF bFGF K F L5
[(x+s,pg/mL), (n=47) ]
Table 2 Comparison of serum VEGF and bFGF levels
before and after treatment in the 2 groups
[(x+s ,pe/mL) , (n=47) |

2H 51 Fisf 1] VEGF bFGF
TRYITHT 283.57+20.21 8.69+5.02
WL
TR 175.34£20.16°  3.45£4.06"
IRIT T 284.28+21.49 8.71+4.83
popiikitl
WIT A 228.32+19.34° 6.06+4.31°

T S FALAITFHT UL, *P<0.05; 5 X IRALIA YT R LA, "P<0.05,

2.3 il CA199 AFP /K- F-725 1k,

EIRITHT LR, 2 413697 )5 17 CA199 , AFP
HRERI G R B 25 S B Ge it i L (P<0.05) 5 W
VR YT G ILIE CA199 | AFP 7K 5734 B A% F Xt
M 22 R A5 L (P<0.05), W3R 3,

R3 2MEAITRIFIE CA199.AFP KPLLE [n=47,(x+s) ]
Table 3 Comparison of serum CA199 and AFP levels before

and after treatment in the 2 groups [n=47, (x+s) |

) I} 1) CA199(U/L)  AFP(ng/mL)
W IRYTHT 80.15+9.31 183.16+35.24
BT A 34.265.10" 73.17£9.38%

e {fﬁﬁﬁ 79.87£10.00  182.94+37.02

BITIE 64.13+7.89°  130.25+20.11°

W SR ZHIGIT R LR L *P<0.05 5 5% L0 14T I L #L , PP<0.05.,
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2.4 JITZH41 PTEN i P& AH G KL N 21k

W ELLH V47 J§ PTEN mRNA 2535 H X R4 &5
Il VEGF ,HIF-1 mRNA ik Fb X BRI, 22 7 44
HEi2E3 L (P<0.05), L4,

*4 243897/ PTEN.,VEGF 5 HIF-ImRNA
FRiIZEE [(n=47, (x£5) ]
Table 4 Comparison of PTEN, VEGF and HIF-1 mRNA

expression after treatment in the 2 groups [(n=47,(xxs) ]

ZH 5 PTEN VEGF HIF-1

WL 142.69+19.26 70.23+8.13 68.09+7.26
XHRZH 100.02£11.95  100.12+11.70  100.01+9.87
t{H 12.906 14.383 17.860

P1A 0.000 0.000 0.000

2.5 AR KIE A

A 3 34 0™ B RFA A6 BL R o 4
NRZE AT AT BA 18] & A A 250k 11, 52 5
Uinei s 34,

3 it

Nl A % B, 32 T 2l Bk fige 1) O S A 318 1 5 22
PR Z 2, T 3l Bk 1k J7 12 € (transcatheter hepatic
arterial chemoembolization , TACE ) V& 77 Jii A& 11 i
TEITT RO FIAR 0 it I T Y T B sl
& REA K HAWT5 236977

RFA LU A B CT 5] 5, il HHF il s I A
IS A L 22 v AL R T A AL SRy R i R 4 i 2R
P o 28 e R B [ P IR AE , dc S s ZH 2 %
IR B bR A L B R IR R R A
b Jeg ZH ZUIR B, e oA R S0 o A8 2H 23 DR G A A
FH 2 T8 S0 47 (245 10 mm ), X6 fifr g it 98¢ 36 157 BHL
Wr, LU S 2200 T /D R R AU i )
S5O SY R W) RFA BEAT R0 It A M I A A
S ThBE . T RFATRITFIGREIA IR, it —2
Fi e SR PR R ST A%, FRATT R M RFA K& 097 7
29097 o mFOLFOX6 1bJ7 J5 2245 YD FI 4
I TR A5 . GG PR WE il o3, JHG b 9 PR W WE T A0 Y 1
Al UL AR IR L 30 1T B IR DNA Z M 1 1R &
J It 8, EL R BR W WE T ok B AL i AN BE AR
X2 A A A, R X A R A% B I AE o
Ifi A 25 B 960 DR W8 WE 5 B YD M B I I TR 4 5 HIAH
XF B2 T RO B, B B 8 A7 A B
[N

A 5% 45 S 7R A LU L4l RFA R YT, RFA Bk
4 mFOLFOX6 I iG 7 I Y7 i 2, 5 5%
R AT . R RFA BRALIF AT IR &
P9 7 R0 4, 102 IR R RFA 3 a4 i I R
KT A0, %A AR T 24 9 e B AN IS 11 A K e
Y, Rl AHIE S K BB B IR S B Ry
BERI LY , R AT A2 o AWF 58 38 M LTS 0 T 48
i B i A A5 B O TN B R MR R T
RO K TS o I T8 bR 4R A5 5 T, VEGF R i IR
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Effect of miR-219a-5p on apoptosis of skin squamous cell carcinoma and its

mechanism

LIN Yongli'*, YANG Can', LI Yan*

(1. Department of Dermatology , Zhumadian Central Hospital, Zhumadian, Henan, China, 463000;
2. Department of Oncology, Zhengzhou Third People’s Hospital, Zhengzhou, Henan, China, 450000 )

[ABSTRACT] Objective To investigate the effect of miR - 219a- 5p on apoptosis of cutaneous
squamous cell carcinoma cells and its underlying mechanism. Methods Set miR-con group, miR-219a-5p
group, anti-miR-con group, anti-miR-219a-5p group, miR-219a-5p+pcDNA group, miR-219a-5p+pcDNA -
SMC4 group, miR-con+SMC4-WT group, miR-con+SMC4-MT group, miR-219a-5p+SMC4-WT group, miR-
219a-5p+SMC4-MT group, transfection was performed by liposome method. qRT-PCR was used to detect the
expression of miR-219a-5p and SMC4 mRNA. Western Blot was used to detect protein expression. MTT assay
was used to detect cell proliferation activity. Flow cytometry was used to detect apoptosis. Dual luciferase
reporter gene assay was used to detect fluorescence activity. Results Compared with human normal skin
cells HaCaT, the expression of SMC4 mRNA and protein in cutaneous squamous cell carcinoma cells HSC-2,

Colo-16 and SCL -1 were significantly increased, and the expression of miR -219a-5p was significantly

Ve 451, B0 5 W P B IR AR, 7, 32 5 JE 463000
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decreased (P<0.05). Overexpression of miR-219a-5p can inhibit the proliferation of cutaneous squamous cell
carcinoma cells, induce apoptosis, promote the expression of Caspase -3 protein, inhibit the expression of
Cyclin D1 protein, and inhibit the activation of Wnt/f-catenin signaling pathway. miR-219a-5p targets negative
regulation of SMC4 expression, the luciferase activity of HSC - 2 cells transfected with SMC4 wild - type
expression vector was significantly decreased (P<0.05). There was no significant difference in luciferase
activity. When HSC -2 cells transfected with SMC4 mutant expression vector the expression of SMC4 was
significantly decreased by overexpression of miR -219a-5p; and the expression of SMC4 was significantly
increased by inhibition miR - 219a - 5p. Overexpression of SMC4 reversed the effect of miR -219a-5p on
proliferation inhibition and apoptosis promotion of cutaneous squamous cell carcinoma cell line HSC - 2.
Conclusion miR-219a-5p can inhibit the proliferation of cutaneous squamous cell carcinoma cells and induce

apoptosis, which may be related to SMC4 and Wnt/§ - catenin signaling pathways, which will provide new

targets for the prevention and treatment of cutaneous squamous cell carcinoma.
[KEY WORDS] MiR-219a-5p; SMC4; Cutaneous squamous cell carcinoma; Apoptosis
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RNA, A 38 3 1 42 50 356 D] 7 3R 38 52 i) 448 e 34 7 L o
AT A A A . JEHiE miRNA 25 T
Ik FiRg 1 2B R BESE miRNA X 78 rb i £
BL, A3 R T Rz BR g 12 B fR 97 . miR-219a-
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Figure 1 Expression of SMC4 protein in skin squamous cell

carcinoma cell lines

F1 FEERSHIR AR Bk miR-219a-5p F1 SMC4
BRIL [n=9, (F=s) |
Table 1 Expression of miR-219a-5p and SMC4 in squamous

cell carcinoma cell lines [7n=9, (x+s) ]

A4 miR-219a-5p SMC4 mRNA  SMC4 protein

HaCaT 1.00£0.08 1.00+0.03 1.00+0.07
HSC-2 0.35+0.05* 1.86+0.09° 2.15+0.12
Colo-16  0.25+0.09" 2.050.12* 2.23+0.14°
SCL-1 0.41+0.11° 1.73+0.13" 2.03=0.14*
F{H 141.474 188.367 202.928
P{H 0.000 0.000 0.000

¥ : 5 HaCaT 41 HL#2, *P<0.05,°P<0.05 vs HaCaT group,

2.2 FEYe miR-219a-5p if5 5 K Pk 695 bR 241 ffa 3 4 i
T

5 miR-con ZH # Lt , miR-219a-5p 1 J ik @ IR
41 M 3 ' miR-219a-5p Y 2 ik 7K F 3 T+
Cyclin D1 23k 7K - i 3 AKX , Caspase-3 £ ik 7K F-
0 T, A A 0% 50 AR, A T R
THE (P<0.05) (£ 2),
2.3 miR-219a-5p i F ik X} Wnt/B-catenin {5 5 il
1 1 52 M)

5 miR-con 21 AH kb , miR-219a-5p ZH 57 ik 3tk
20 M J8 Y Wint2 ., B - catenin 3 7k 7K O W 2 FE G,
GSK3B KiL/KF- 2 T+ (P<0.05) (£ 3) .
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F2 F miR-219a-5p Xt 57 Bk 8K 4 B fE HSC-2 20 Al 1 miR-219a-5p . CyclinD1 Caspase-3 IR X = FA
BTHRI (=9, (x+s) ]
Table 2  Effect of transfection of miR-219a-5p on expression of miR-219a-5p, CyclinD1, Caspase-3 and apoptosis in

squamous cell carcinoma HSC-2 cells [n=9,(x+s) ]

SyeH miR-219a-5p MMLAFNG R TR CyclinD1 Caspase-3
NC 1.00£0.05 99.56+4.36 4.56x1.35 1.00£0.06 1.00£0.08
miR-con 0.92+0.09 89.85+4..02 6.25+1.48 0.85+0.09 1.21+0.11
miR-219a-5p 3.35+0.34" 51.86+3.25" 28.46+1.94" 0.35%0.12° 2.97+0.37
F{H 407.703 375.174 617.640 119.828 203.357
P{H 0.000 0.000 0.000 0.000 0.000

&3 FF miR-130a-3p Xf K AR BHIK 4 B HSC-2 48 A X
Whnt/B-catenin {5 S BB [#n=9, (X £5) ]
Table 3  Effect of transfection of miR-130a-3p on Wnt/3-
catenin signaling pathway in squamous cell carcinoma
HSC-2 cells [n=9, (x+s) ]

il miR-219a-5p Wnt2  B-catenin GSK3f

NC 1.00+0.03  1.00+0.05 1.00+0.07 1.00+0.04
miR-con 0.99+0.07  0.88+0.09 0.95+0.09 1.05+0.09
miR-219a-5p  5.76+0.58" 0.3420.06" 0.42+0.13" 2.54+0.21"
F1E 602.182 235.014  93.281  384.273
P{E 0.000 0.000 0.000 0.000

#F 4 miR-con 3 miR-219a-5p 57 & B £t 5 2 B R 8K
4R R YE HSC-2 4R /5 WAL R EFE MR (n=9)
Table 4 Detection of dual luciferase activity after
co-transfection of skin squamous cell carcinoma HSC-2

cells with miR-con or miR-219a-5p and reporter plasmid

(n=9)
| WT & MT 1
miR-con 1.00+0.04 0.98+0.06
miR-219a-5p 0.38+0.11° 0.94+0.08
tff 15.891 1.200
P{H 0.000 0.248

# : 5 miR-con 41 H3% , *P<0.05, “P<0.05 vs miR-con group.
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4 SMC4 23k 7K I 25 F 55 (P<0.05) .

A SMC4 3'UTR-WT §5'..UAGCUUGCCAGUUGAGACAAUCA...3'

miR-219a-5p 3" UCUUAACGCAAAC— CUGUUAGU &'

SMC4 3'UTR-MT 5'..UAGCAACGCAGUUGACUGUUAGU...3'
59

B R  A C L

n 007> R R

B aRee “\'&‘?‘\ A e

SMCA s e Sees A

B-actin - - - -
1 : A miR-219a-5p Fll SMC4 ) 3’ UTR %54 11 45 ; B : Western blot
60 Kz e S TR 400 A 988 HSC-2 41 i SMC4.,
4 miR-219a-5p #[a] SMC4 HE B RIZLER
Figure 4 miR-219a-5p targets SMC4

1 : 5 miR-con 4 L3 ,*P<0.05, *P<0.05 vs miR-con group.

25 3t # ik SMCA Wi 5% miR-219a-5p 75 5 57 ik i
AR S R PR T

5 miR-con 21 M . , miR -219a-5p 4 SMC4,
Cyclin D1 FKik/KF- i FE AL, Caspase-3 FKik/KF- i
FFEE A R R, AR TR B T
(P<0.05) ; 5 miR-219a-5p+pcDNA ZH # kb , miR -
219a-5p+pcDNA-SMC4 4] SMC4 . Cyclin D1 Fik7K
V-5 THED , Caspase-3 F3Kk/K - i 3 FEAIC, 4 A7
T3 25 Ty, AR TR B R (P<0.05) WL 3R
5, 5.

&5 Western blot 4 ill B BX 84X 48 i 22 HSC-2 4H
SMC4 )& B RiE (n=9)
Table 5 Western blot analysis of SMC4 protein expression

in skin squamous cell carcinoma HSC-2 cells (n=9)

bail SMC4
miR-con 1.00+0.03
miR-219a-5p 0.34+0.08"
anti-miR-con 0.97+0.11
anti-miR-219a-5p 2.04+0.14*
Ffi 457.685
P{H 0.000

¥ : 5 miR-con 4 L, 'P<0.05; 55 anti-miR-con 4 L, "P<
0.05; "P<0.05 vs miR-con group; *P<0.05 vs anti-miR-con group.
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7 :1. NC; 2. miR-219a-5p; 3. miR-219a-5p+pcDNA ; 4. miR-219a-
5p+pcDNA-SMC4.,
B 5 Western blot #il B fk 844k 40 B &8 HSC-2 40 A
SMC4.,CyclinD1 #A Caspase-3 HI 3%
Figure 5 Western blot analysis of SMC4, CyclinD1 and
Caspase-3 expression in skin squamous cell carcinoma
HSC-2 cells
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FH 3%, Cyclin D1 X J& Wnt/B-catenin i % i #5
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Mg gas 41 240 M2-PK . F1ENO1 B8535 K - B bt H:
A7 B0 T i

W RFR T HR

(¥ E] B8 W50l gL 20 g 59D R 2 0 (M2-PK) FG B A -« (ENO1) 1Y) 2235 5% &
FHEABATMMAE. Ak SRR LL =G5 5 182 M3l fii 45 £8 35 1 68 il fili K405 48 240
L) Bt AT RN, WK M2-PK HI ENOT e ilidi 20 201 R PR A8 20 21 (19 335 1% 00, 709t M2-PK Hil ENO1
FEIRNE LS M I R B IR R B AE A e R, R Mgl 40%h M2-PK M1 ENOIT BH PR IL
3559 78.02% . 67.58% , =5 T A 28 44U 32.36% F1 29.41% , 2% 5 BAT G512 5 L (P<0.001) , Higeik
52 40 (P=0.027, P=0.019) /LR JE (P=0.041, P=0.037) .k B #£# (P=0.009,, P=0.001 ) , TNM
SR i 2 AR 26 (P=0.012, P=0.015) ; i & 20 21 M2-PK 5 ENO1 2k 5 1E A ¢ (r=0.769 , P<0.05) ; Jiifi
2121 M2-PK Fl ENOL 1) = %635 5 B3 5 AEIE 340 528 37.35% 1 32.31% , I8 TAIRER 1K (1) 62.62% Fl
52.99% , 25 5 BLAG G i1 5 XL (P<0.05) ; M2-PK 5 ENO1 L7 335 8 % 5 7716 % 28.84% , Ik T2L 4%
FIEM 59.32% (P<0.05) .  Z5i Bl 2041t M2-PK Fl ENO1 (14 125 235 5 i 10 & A= & T R 1500
A — R B AR S, T REAEAE I PR FH A AL
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Expression levels of M2 - PK and ENOI1 in lung cancer tissues and their

predictive value on survival

FAN Huaying'*, ZHANG lJiayan', FANG Yi*, GAO Yang’

(1. Department of Respiratory Medicine, The third People’s Hospital of Chengdu, Chengdu, Sichuan, China,
610031 ; 2. Department of Integrated Traditional Chinese and Western Medicine, West China Hospital, Sichuan
University, Chengdu, Sichuan, China, 610041; 3. General medical center, Sichuan Provincial People ’ s
Hospital, Chengdu, Sichuan, China, 610072)

[ABSTRACT] Objective To investigate the expression levels of tumor M2 pyruvate kinase (M2-PK)
and enolase-a (ENO1) in lung cancer tissues and their predictive value on survival time of patients. Methods
T Immunohistochemical staining was used to detect 182 lung cancer patients and 68 lung benign lesion tissue
sections, respectively, to observe the expression of M2-PK and ENOI in lung cancer tissue and benign lesion
tissue, and to analyze the expression of M2-PK and ENOI. The relationship between the clinicopathological
characteristics of lung cancer and the survival time of patients was analyzed. Results The positive expression
rates of M2-PK and ENOI in lung cancer tissues were 78.02% and 67.58% respectively, which were higher than
those in benign lesion tissues with 32.36% and 29.41% (P<0.001, P<0.001). And their expression levels were
significantly correlated with lung cancer infiltration staging (P=0.027, P=0.019) , differentiation degree (P=
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0.041, P=0.037), lymphatic metastasis (P=0.009, P=0.001) and TNM staging (P=0.012, P=0.015). ENO1
expression was positively correlated with M2-PK expression in lung cancer tissues (#=0.769, P<0.05). The 5-
year survival rates of patients with high expression of M2-PK or ENOI in lung cancer tissues were lower than
those in patients with low expression [ (37.35% and 32.31% ) vs (62.62% and 52.99% ) ] (P<0.05). The 5-
year survival rate of patients with high expression of ENO1 and M2-PK was lower than that in patients with
low expression (28.84% vs 59.32% ) (P<0.05). Conclusions The high expression of M2-PK and ENOI in

lung cancer tissues is related to the occurrence, development of lung cancer, and prediction of patient

survival, which may have clinical application value.

[KEY WORDS] Tumor M2 pyruvate kinase; Enolase - a; Lung cancer; Biological markers;

Prediction of survival time

T AR G I JeE WA BB N 2 e B 1) 3 g
g 2 — , Horb s © B FRE 0N & BT Ee ey
AR i g, T IR /0N 8 i i i (non - small cell lung
cancer, NSCLC ) 42 H i F ) B o O il gea 28 0, 24 |y
it 9 £ T 00% Bl A I R ARSI B A A AS W &
J& | T s AR RS U 2 s TN B geg e A A2 W B i
FERIT ROR IS A S Z 6 bR o i 28 3 B
PR 1% i (tumor M2 pyruvate kinase , M2-PK ) 14 fi%
AL -o (enolase-o, ENO1 ) J2& 4l g 7E 4775 S8 b 9% it
TR A OB I i, AR Z2 B I A B b AR A
WA S m AR IR I X M i R A R TR A
FE X, {HXKTF M2-PK fil ENO1 #£ NSCLC
BE IR AL LU i 3Rk, DL B3 A A 0 T
PSR A HGE . BRI, A SCRL NSCLC i i iF
GEXT G, R i g BB K IR 2H 2L v M2-PK AT
ENO1 Y 3 35 7K P55 58 25 Wi PR B3 20 e %o 16 3
AR T A 1A

1 BREFE

1.1 — R

BEHL 2011 4F 1 H % 2013 4F 6 H B A BEWA,
2 PR G AT 5112110 182 ) NSCLC i . WF5td
W B 108 ], Lotk 74 B, BB RIS 32~75 %,
17(49.18+9.67) % , Horh it 128 4], Bt 54 ) ; i
J88 7 1 25 SR (Tumor Node Metastasis, TNM) : 1 1}
32415 10399 58 451, 34 52 f51], IV 391 40 5] ; =5 531k 87
], A8 434k 95 1] 5 Ho v ik (0 25 & AR e B /B 87 19l
R T1 A1 T2 2297 f7i], T3 F1 T4 3L 85 il . X
HE 21 35 5 68 11 [ 1 = B 5t 32 1) il B s 28 AR
B35 6, Lotk 33 1, FE AR IS 31~74 %, P
(48.68+9.52) % , P S B Ay 18 1 S <8 %% 32 141
TAREY K 22 0, g5 4 B, 2 AR RCE AR
i ARG B R E R RS A E L (P>0.05) ,

HA T
1.2 YAHEBRbRUE

i 958 5 3 AN AR « BB 200 Bl S WA o
20 NSCLC [ s ABEIRYT A AREZ T AT
FARFL W) 259 38T s RFTAAAE T skt e
IRBERLTEHE . HEBRARIE R AA eI S R R
oAb RE 5 A IF AT AL B T A SR O™ O I A
PN 5 BB S KA T BE S0 BT R . il R
WA AFRUE . R E B2 WS e R R
Yok I B TOHA T KPR B 3L 3
A RKAE T E IR 8 HEBRPRUE R E AR
bR 5 Bl A7 A B s B . T A EXT S
BB g RS, A RS 5ARUNETY .
1.2 MRS IE
1.2.1 K5 AR

bt N ENO1 1Al B 3£ F Proteintech Group
NE] S 1 55237-1-AP; Ha bt A M2-PK FiiA I [
R E AL R R A BRA ], 5545 bs-0101R 5 BIECR
£ 5 7 4t (chemiDoc™ ) M B4 53 BT % %t (Quanti-
ty One 1-D 43 #r %k {4 ) i H 3 [&] Bio-Rad Laborato-
ries 2N F) o
1.2.2 s

5 B R AT I B 2402 W s AR A5 04 3 4 41
A A S SR U A, B Tk A b, 50THE
FEPHE T h I, 2R 100% LB L 95% £ T . 80%
CWER T5% AR IR HEAT KAk, 220 /K PRk 3 1K,
SRIG B T AP R AR W ik 2 ¥k, &K 8 min,
PBS VL% 3 1K, 3% HO. % W 1 10 min, PBS YL
3 YU, %I ENO1 HLR Fl M2-PK HUR R B, 4°C
MFE L . PBS PRk 3 G AP P = T
H 1h,PBS ViU 3 WK, Ty gl fbye o, JRAKS & 4L,
0.1% HCl 531k, WAk, 6 BE RS K T4, —H R
B, PR M
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1.2.3  Hdaxs ot

B35 A EE R VT B P 4 L BN 53R
MUE AT R, Bk 4] R S A T REbLE
HU5 AT X, RSP DX T 100 A i 4 i, AR
#i M2-PK £ 1 I ENO1 3 H 5 4551, #EAT 45 R
O30 B R —BOWE SR A — B th 2 AAH ]
ROLEES 3 A S A gk 1y BE A a2 . HiH M2-PK
B 5 MK B ENOT 7 5 e ol i i . FH
P 45 S R FH e e 2 A o 43 BT, BH 1 4
FE BT AE >5% (5 R A B
1.2.4 BV RAE B8

FiA B LA T2 AERe S A iy Xt iR BE i
SEMNREYT , FEVTN A EAE RE BT TR EAFR .
Jii 38 HL - F S AL 2 45 45 (computed tomography ,
CT) . # 3t ¥ A 1% (magnetic resonance imaging,
MRD K A= A5 B 41455 . BRI LS TR E A
Beitd T, BT 5 4 Gt 5 AR N AETR G D
1.3 Geitaobr

K1 SPSS 22.0 Gt FAF#EAT 20, % T il
MIEZS 5341 1) SR GEORE T OB (3 £5) oK
FoR, IR LR R R U7 22 43 A (one - way
ANOVA) ; THEFER LR (%) o, LI LN
Mok, LhP<0.05 2 A Geitr Lo

2 SR

2.1 Jilig 4 rh M2-PK 1 ENO1 (1) 3¢35

M2-PK 7 78 ifi B 495 25 2H 20 v (1) BH 2 3k 22
B, B 2R A 32.36% ; 78 filiJi 21 20 v PHAE 2R 1k 142
i, BHPE K 78.02% , i 35 5 Tl KPR AR
% S Bt L (P<0.05) . ENOL 7E it B PE 9
AR A ZUHR Y BE I 3k 20 ), BEAE R N 20.41% 5 7F
Jii 98 2 4 B PR 26 5k 123 ], BHME R K 67.58% , ik
EETMRERERE, ZSFASIEE L (P<
0.05), WEI1, K1,

® 1 M2-PK.ENOI ki R AT A LA E AR P i
Fik [n(%) ]
Table 1 Expression of M2-PK and ENOI in benign lung

lesions tissues and lung cancer tissues [n(%) ]

s MREZHEY i R4 S Py
) no Bk n BT

M2-PK 182 142(78.02) 68 22(32.35) 25.752 0.000

ENO1 182 123(67.58) 68 20(29.41) 22.469 0.000

it i 4 21

1 A M2-PK 7E g 21 20 334 5 B. M2-PKLEJfi R P49 78 21 21
PRy ERIA s C:ENOL 7Rl 41 2 1y %35 5 D. ENOL 7 i B M
LU FRIE

B 1 M2-PK.ENO1 FERti 28 47 i S 4B AL 0 47 (x40)

Figure 1 Immunohistochemical analysis of and in lung
tissues (x40)

2.2 JiliJE4H 41 rh M2-PK .ENO1 2 3k 5 1Ifs J % B
FRIE A R

A3 AT R I DR s 3L AR AIE 5 i g 4H 21
ENOI1 M2-PK ik, 45 5 R, it 41 217 ENOL |
M2-PK K1k 5 ifi fi (1) 53 AL AR FE = TNM 43401
WL A5 57 22 A it 22 L (P<0.05) , 5
HAFES PR 22 5 e gi 22 L (P>0.05) , L3k 2,

&2 M2-PK.ENOI FRix SREIRARFIEFFERN X T [n(%) ]
Table 2 Relationship between expression of M2-PK and
ENOI and clinicopathological features of lung cancer [n(%) ]

205 n M2-PK  P1d ENO1 P
A 0.572 0.497
=55 % 106 83(78.30) 72(67.92)
<55 % 76 59(77.63) 51(67.10)
P 0.564 0.317
5 108 84(77.78) 74(68.52)
© 74 58(78.37) 49(66.22)
LSRR 0.041 0.037
ik 112 78(69.64) 67(59.82)
= 70 64(91.42) 63(90.00)
belizla et 0.027 0.019
T1+T2 97  65(67.01) 49(50.52)
T3+T4 85  77(90.58) 74(87.06)
WRELEs56RS 0.009 0.011
P 87  82(94.25) 79(90.80)
3 95  40(42.11) 44(46.31)
TNM 52 0.012 0.015
T1~T2 90  35(38.89) 42(46.67)
T3~T4 92 87(94.57) 81(88.04)




- 82 - SFEWSIRITAGE 20204E 1 #5128 %5 18] J Mol Diagn Ther, January 2020, Vol. 12 No. 1

2.3 JififEZH 41t M2-PK .ENO1 &3k M1 5k
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Figure 2 Relationship between high expression of M2-PK

and ENOI and 5-year survival time in lung cancer tissues
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The relationship between annexin A1, sd-LDL, Angptl2 and the severity of
coronary heart disease and its diagnostic value for severe coronary

atherosclerosis

WU Wei'*, YI Xin', MENG Yibing’, ZHANG Xue'

(1. Department of cardiovascular medicine, Beijing Huimin hospital, Beijing, China, 100054; 2. Department
of endocrinology , Nanyuan Hospital, Fengtai district, Beijing, China, 100076)

[ABSTRACT] Objective To investigate the relationship between annexin Al (AnxAl), small and
dense low-density lipoprotein (sd-LDL) , angiopoietin-like protein 2 (Angptl2) , and the degree of coronary
heart disease (CHD) lesions, and to coronary atherosclerosis diagnostic value of severe sclerosis. Methods
A total of 102 patients with CHD in our hospital from August 2017 to August 2019 were selected as the
research subjects. Compare the serum levels of AnxAl, sd-LDL, and Angptl2 in patients with different
clinical characteristics, and analyze the correlation between each serum factor and the Gensini score and the
number of coronary lesions by Pearson correlation analysis, the receiver operating characteristic (ROC) curve
was used to analyze the diagnostic value of serum AnxAl, sd-LDL, and Angptl2 for severe coronary

atherosclerosis. Results The serum levels of AnxAl, sd-LDL, and Angptl2 in patients with different
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disease types, Gensini scores, and number of coronary artery lesions were significantly different(P<0.05). Serum
AnxAl, sd-LDL, and Angptl2 were positively correlated with Gensini scores (P<0.05). Serum AnxAl, sd-LDL,

and Angptl2 were positively correlated with the number of coronary artery lesions, and the difference was

statistically significant (P<0.05). The AUC value of serum AnxAl in the diagnosis of severe coronary

atherosclerosis was 0.791, which was greater than that of serum sd-LDL and Angptl2. The AUC value of serum

AnxAl, sd-LDL and Angptl2 in the diagnosis of severe coronary atherosclerosis was 0.895. Conclusion CHD

patients have abnormal expressions of serum AnxAl, sd-LDL, and Angptl2, and are closely related to the severity

of coronary lesions. The combined detection of the three has the highest value in the diagnosis of severe coronary

lesions in CHD patients, which can provide clinical diagnosis and improve the treatment plan data reference.

[KEY WORDS] Annexin Al; Small and dense low-density lipoprotein; Angiogenin-like protein 2;

Coronary heart disease ; Coronary artery stenosis; Receiver operating characteristic curve
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Using QF-PCR, CNV-seq and karyotype analysis to detect chromosomal

aberrations in 106 amniotic fluids and comparing the results

QIAO Jinping', HU Wenjun', CHEN Wei*, LIU Hui’, ZHANG Xiaopeng®, DAI Yagian', PENG Liduo',
XU Yuanhong', FANG Huigin**, YUAN Jing**

(1. Department of clinical Laboratory, the First Affiliated Hospital of Anhui Medical University, Hefei,
Anhui, China, 230022; 2. Department of Obstetrics and Gynecology, the First Affiliated Hospital of Anhui
Medical University , Hefei, Anhui, China, 230022)

[ABSTRACT] Objectives To evaluate the accuracy of quantitative fluorescence PCR (QF-PCR) in
chromosomal aberrations. To discuss the application value of the three methods (QF - PCR, genomic copy
number variation sequencing, and karyotype analysis) in prenatal diagnosis of chromosomal aberrations. To
explore the advantages and necessity of multi-method joint diagnosis. Methods QF-PCR was used to detect
the chromosomal aberrations of prenatal amniotic fluid samples from 106 prenatal screening high-risk pregnant
women. CNV -seq (102 cases) and karyotype analysis techniques (4 cases) were used at the same time.
Calculate the positive coincidence rate between the QF-PCR and the latter two. Results 1In the detection of
aneuploidy of 5 chromosomes (21, 18, 13, X, and Y), compared with CNV-seq and karyotype analysis, the
positive coincidence rate of QF-PCR was 100% . For the detection of distortions in all 46 chromosomes, 21
cases were positive for CNV-seq but not detectable by QF-PCR. Among them, 20 cases of microdeletions or

microduplications were less than 5 Mb, and may not be detectable by karyotype analysis. Conclusion QF-
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PCR has high accuracy for the detection of five chromosome aneuploidies. QF-PCR combined with CNV-seq,

complement and confirmed with each other, rapid and broad coverage, and has the potential to replace

karyotype analysis partially. Multi-method joint diagnosis has great advantages and necessity for the detection

of chromosomal aberrations.

[KEY WORDS] QF-PCR; CNV-seq; karyotype analysis; prenatal diagnosis; chromosomal aberration
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Expression of serum HMGB1, IGF-1 and ficolin-3 in patients with severe head

injury and their prognostic value analysis

HONG Ming'*, ZHAO Leilei*, CHEN Guojin®

(1. Department of neurosurgery, Fuxin mine general hospital, Liaoning health industry group, Fuxin,
Liaoning, China, 123000; 2. Department of pediatrics, Fuxin mine general hospital, Liaoning health industry
group, Fuxin, Liaoning, China, 123000 )

[ABSTRACT] Objective To investigate the expression and prognostic value of high mobility group box
1 (HMGBI1) , insulin-like growth factor-1 (IGF-1) and fibronectin-3 in patients with severe head injury.
Methods 65 patients with severe craniocerebral injury from June 2017 to June 2019 in our hospital were
selected as the observation group, and 65 patients with mild to moderate craniocerebral injury were selected as
the control group. The serum levels of HMGB1, IGF-1 and ficolin-3 were measured and compared for 28 days.
The serum levels of patients with different Rankin scale (MRS) and Glasgow prognosis (GOS) scores were
compared. Spearman rank correlation analysis was used to correlate the sera with MRS and GOS scores, the

receiver operating characteristic (ROC) curve was used to analyze the prognostic value, and the Kaplan-Meier
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curve was used to analyze the survival status. Results The serum HMGBI level in the observation group
was higher than that in the control group, and the levels of IGF-1 and ficolin-3 were lower than those in the
control group (P<0.05). The serum HMGBI levels in patients with good neurological function recovery on the
3rd and 5th day after admission were lower than those with poor neurological function recovery. The levels of
IGF-1 and ficolin-3 were higher than those with poor neurological function (P<0.05). The serum HMGBI1
levels were lower in patients with good prognosis on the 3rd and 5th day after admission, and the levels of IGF-
1 and ficolin-3 were higher than those with poor prognosis (P<0.05). Serum HMGB1 was positively correlated
with MRS score and negatively correlated with GOS score. Serum IGF -1 and ficolin-3 were negatively
correlated with MRS score, and positively correlated with GOS score (P<0.05). ROC curve analysis showed
that serum HMGB1, IGF-1, and ficolin-3 levels were higher on the 5th day after admission than on the 3rd
day after admission; The KM curve analysis showed that there were differences in the survival curves of serum
HMGBI1, IGF-1, ficolin-3 high-risk group and low-risk group, which was statistically significant (P<0.05).
Conclusion Serum HMGBI1, IGF-1, and ficolin-3 levels are abnormally expressed in severe craniocerebral

injury, and are closely related to neurological impairment. Dynamic monitoring of the above serum levels can

provide scientific guidance for clinical assessment of the degree of brain injury and prediction of prognosis.

[KEY WORDS] high mobility group protein 1; insulin - like growth factor- 1; fibrin-3; severe

craniocerebral injury ; neurological function; survival curve
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Fe ) HH U I Wb E, 283k CT g LR
8% (Magnetic Resonance Imaging, MRI) %5 5214 2%
RS I S Ay 5 463477 5 () A P 458 49 4 o7 -
£ 45 %1 (Glasgow Coma Scale, GCS)3~8 43, i &
F i 451475 GCS PF-53>8 43 s Q%K @ G I 28 Ial &
Fo HEBRPRUE : OFFHCHE S A5 ; @6 I H
I RAEFE A R L M QA B A sk
Z R DB I RIS T R
1.3 Jiik
1.3 K iRy 7 r i

25 JE I 4 mL ShJE #5010 min, 4 000
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r/min, /3B BUALT , B T-20C F -7 R . DRIk
2R GRS I LV IGF-1 KF 5 & [ I &
oA T AR BRA R 5 QUL G s i B i A
If7E HMGB1 /K-, 55 & 1 A Jb st S 1R &
Je A BR 2 7 5 ) LA il 5 G 928 R o 3 6 A 0 of v
ficolin-3 7K F-, 17 G W [ L T fal ik ST A7 R
A, R R AE Y A i BR R R) A U I A AT
62 {5 T U B 05 35 4 52 T T ARVRTT -
1.4 EHEHR

Xt L ¥ 41 3497 11 1135 HMGB1 . IGF-1 . fico-
lin-3 /K F. @R 28 d, % FH itk B Rankin i %
(Modified Rankin Scale, MRS) X} [t A Bz B . A Bt
5% 3.5 d AR DREYR S [ 1 HMGB1 IGF-1
ficolin-3 7K, H:H MRS $E43 0~2 43 A # £8 Th REK
2 RIF; MRS 141 3~6 50 A A REKE A R .
QKT 28 d, I GOS X} Fb ABeht  ABEsE 3.5 d
ANTRI T 6 3 1L 3% HMGBI1 IGF-1 . ficolin-3 7K,
HAPHE AR GOSN 1~3 9 ; Wi B4 GOS N
4~5 9%, @43 i3E HMGB1 IGF-1 . ficolin-3 7K F-
5 MRS .GOS 145t . G437 IfL i HMGBI |
IGF-1 . ficolin-3 T i j5 i {6 1 5 Tl &R o
1.5 Giilsrik

K SPSS 17.0 #4743 By b BRECHE , 11 2 5K
K (x+5) 3R, K5, >R H Spearman 2524 AH & 71
M St R 22108 TAERE 128 (Receiver Op-

erating Characteristic, ROC ) 737 ¥l J& T 418, >k
JH Kaplan #1474 £t 2307, P<0.05 £oR 22 %A
gt E L

2 #R

2.1 PiZH I HMGBI1 . IGF-1 . ficolin-3 /K- 4%

WLEEH 13 HMGB1 7K i T4 B 41, IGF-1 .
ficolin-3 7KK T X 41, A G it 24 3 L (P<
0.05), W32,

%2 W4EINF HMGB1.IGF-1.ficolin-3 7K
[n,(x+s)]
Table 2 serum levels of HMGB1, IGF-1 and ficolin-3 in the

two groups[n, (T+s) |

HMGBI1 IGF-1 ficolin-3
(mg/L) (nmol/L) (pg/mL)

WELH 62 7.90+1.26  29.34+7.18 13.27+2.41
YR 65  5.70x1.03 3847852 16.863.05
tHH 10.795 6.515 7.337
P{A <0.001 <0.001 <0.001

21151 n

2.2 RFEMAIIREIKE B 45 i KF

Bii7 28 d, MR R 4T 42 ], W 4D fk
WA 20 0], ABis 3.5 d #h & RER 2 K 1
M HMGBL KPR T D) ek = A R &,
IGF-1 . ficolin-3 /K-F- /5 T DI RE IR E A R # , 2
SHAS R L (P<0.05), W3k 3,

%3 AEMZTHEERE M%E HMGB1.IGF-1 . ficolin-3 7K F [n, (F+s) ]
Table 3 Levels of HMGB1, IGF-1 and ficolin-3 in different neurological recovery serum [, (+s) ]

i [A] 251 n HMGBI1 (mg/L) IGF-1(nmol/L) ficolin-3(j.g/mL)

AR E B AF& 42 7.82+1.17 28.75%6.90 13.31+2.32

At MADIREIRE A R 3 20 8.07+1.33 30.58+8.25 13.19+2.10
1 0.753 0.916 0.196
Py 0.456 0.363 0.845

AT E B AF4 42 6.36x1.71 33.29+4.06 14.20+1.47

B 3 d MADIREIRE AN R 3 20 7.72+1.89 30.22+3.12 13.151.24
1 2.830 2.983 2.758
P{i 0.006 0.004 0.008

MADIRERE B AP 42 5.38+1.72 38.51+8.26 15.55+1.88

B 5 d MADIREIRE AN R 20 7.49+2.34 31.19+7.30 14.06%1.62
1 4.160 3.381 3.044
P{A <0.001 0.001 0.004

2.3 AN[RTHE 45 L35 7K
Bt 28 d, Fil 5 R4 38 4], Wil j5 AN K & 24
B, ABESE 3.5 d il 5 K434 1L HMGB1 7K

AR F G A B %, IGF-1 . ficolin-3 7K - & T 1
FEARE,Z% A 515 L (P<0.05), U
#a,



£ 9% - SFEWSIRITAGE 20204E 1 #5128 %5 18] J Mol Diagn Ther, January 2020, Vol. 12 No. 1

Fa ARBEEMEKTE (1, (es) ]

Table 4 serum levels in different prognosis [ 7, (¥+s) ]

Fi (7] ZH ) n HMGBI1 (mg/L) IGF-1(nmol/L) ficolin-3 (wg/mL)

Ti)s R AF& 38 7.79+1.69 28.36+7.11 13.44+2.05

AR VNS 24 8.07+2.00 30.89+8.08 13.00£1.92
HE 0.592 1.294 0.843
P{H 0.556 0.201 0.402

Tl f5 RAr & 38 6.15+1.87 33.10+3.12 14.29+1.41

AR 3 d I EENEE 24 7.82+2.13 31.03+2.76 13.17+1.23
HE 3.245 2.658 3.197
P{H 0.002 0.010 0.002

TiE R 38 5.22+1.74 38.74+7.45 15.80+2.02

ABE 5 d WEARH 24 7.38+2.25 32.954;7.04 13.91+1.84
HH 4.246 3.516 3.712
P1E <0.001 0.001 0.001

2.4 KM 0.05) ; Ifil 5 IGF-1 . ficolin-3 5 MRS £t , 5

%t Spearman 58 2 AH & 70, 1L HMGB1 5
MRS 153 2 1A 3¢, 5 GOS 343 &2 i 4 5¢ (P<

GOS 11435 1EAH K (P<0.05) , W 5,

%5 IMM7F HMGBI1,IGF-1.ficolin-3 7k £ 5 MRS, GOS #4318 5 14
Table 5 Correlation between serum HMGB1, IGF-1, ficolin-3 levels and MRS, GOS scores

- HMGB1 IGF-1 ficolin-3
el = 22 Sifs =4 e P e P
ABERS  ABESF3d ABESE5d ABERT ABES3d AR Sd  ABEHT AR 3d ABEES5d
. Ml 0181 0.406 0473  -0.203  -0.397 -0.419 -0.211  -0.381 -0.407
MRS P73
P >0.05 0.011 >0.001  >0.05 0.015 0.008 >0.05 0.017 0.010
. M -0.196 -0.425 -0.502  0.207 0.410 0.443 0.219 0.392 0.423
GOS W
P >0.05 0.006 >0.001  >0.05 0.013 >0.001 >0.05 0.015 0.006

2.5 s B E
ROC i 4k 4> ¥ & 7~ , Ifil 7 HMGBI . IGF-

1 . ficolin-3 7K 3F ROC I £ 19 11 #4 ( Area Under
Curve, AUC) K FABEH 3d. WK 1~2,

100 T 1o F

80 [ 80 I

- 60 |

s 3 I
# #
g B

20

[V} = PRI PSS AU SN ST ST I B SRE |

— ABE5 3 d ficolin-3
— APBis 3 d IGF-1
— APBE% 3 d HMGB1

0 20 40 60 80 100
100-45 57

B1 ARE3d&MmMEROC HZk

Figure 1 ROC curve of each serum on the 3rd day

after admission

20

— ABi% 5 d HMGB1
— A% 5 d ficolin-3
ABE45 5 d IGE-1

| N W SN T ST TN TN NN TN TN SO T TN ST SN (NN T S S |

0 20

40 60 80 100
100-FE 5

B2 ABTE5d&MiFROC £k
Figure 2 ROC curve of each serum on the 5th day

after admission
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2.6 EAFHr
Bitiiji 28 d, DL ROC ] £k s A KT (B 7 MR &
L, KM £ iR, 1L HMGB1 IGF- |

ficolin-3 = fE 2 K A fF I et L, 22 7 A 4
T2 X (4=4.533,9.626, 6.345; P=0.033, 0.002,
0.012), WK 3, K 4,K 5,

AT T PR HAE ST T R LR BT PR AL
1.0 1 1.0 1 1.0
0.8 0.8 0.8 1
= ES =
&R 0.6 & 0.6 1 & 0.6 1
& & &
) & k)
= 0.4 & 04 1 & 044
BR 15 B 13 B 41503
-~ HMGBI @ f&41 ) - IGF-1 i fe i 02 - ficolin-3 i fE 41
0.2 4 ~ HMGB1 {IE /641 0.2 1  IGF-1 £ f& 4 4 - ficolin-3 fiR fE 41
- HMGBI = fa4l- K 5l 5 + IGF-1 i fedl-Ka il 5 =+ ficolin-3 5 f& 41- K 4 5
~+ HMGB1 i 41 -4 5 ) ~+ IGF-1 iR fe 41- K =+ ficolin-3 IR f 41- 45 5 J5
0.0 0.0 0.0 1
0d 5d 10d 15d 20d 25d 30d 0o 5 15 20 25 30 0 5 10 15 20 25 30
i 1] Hif [i] 2 i) 3
B3 KMZE7F#Z (HMGBI) B4 KM ETFHZ(GF-1) B 5 KM %77 (ficolin-3)

Figure 3 KM survival curve (HMGB1 ) Figure 4 KM survival curve (IGF-1)  Figure 5 KM survival curve (ficolin-3)

3 ifig

PEGe T, T 1= 4345 il 5345 N £L>100 77, i 5t
R IR 58.0% , AT U/ G I 3L i, 15 5 ik 40 i AT
T2, e A e, WETIAR, RAE OB A5 i
SR AP Y 0040 2 L O A5 A S R i i 4
JR R 22— PR ) 2R i PR T KSR AR 4R, TR
A TEAE P 840 TR AR FHAILS A B 1 PR AS A 4
EREEE FIW TS RO

HMGBI1 f] 1 H T Toll #5321k 2\ TLR4 315 %
H¥ «B,Z 5k 05 &A= k. AP ai R
R, ML HMGB1 7K - 7€ 55 4E Fii il 33 453 £ 4 b
TSR A RIR A DA U5 Y P A A R
KA 2N IR FE U T A B A AL
Al I 1§ HMGB1 7K, 5| & TLR4 . TLRO %54~ 9%
J o TR, I R R B 407 , 51 & I 21—k
i o HE— 20 g AH M A B s, Il HMGBI
5 MRS WA AR IEAH K R, 5 GOS WA f £ fit
MR FR ., Xia PEEHEIEE L 45 B i 1580/ R
7 57 HMGB1 $t 4 4 1 HMGB1 w1 3 i3 38 36 o 48
52 5 240 J6, in 7R 200 A 47, AR 0 e 25 A O
T, 5 T A3 o

S S A S BIF ST 86 11 2 i A 461 477 e
IGF-1 KAl & 3, 75 &% )5 1.3.5 d 1L IGF-1
IKF- 35 AR IR AR A, nT UL F AR f5 A 5 43 e 475
T Fr - T A A S LA S S i AR K R K

-, BEARARE I IGF-1 5 &, AW I8 504 o, 1
1 IGF-1 /K EAE ABESE 3.5 d & IhBEMK B B4
HHEEFEIRRE, IS GOS A E UMK, 5
Kostereva NV 25 "WHFFE A0, . 208 & 3 IGF-1 &
IR KT B DA i 5 BEL T, el /D i 5 24 i A0k O
W05, I AR PR T ABIE ST —25 4 ROC
&b s, ABESE 5 d I IGF-1 /K F AUC H
0.794, 5 T A M8 AR , UL IE R0 55 IGF-1
IKEAZ A AT X T 3R AT T, $27R IGF-1 S
SiE AN 53475 T 1) s E TN A A o

FFSEAE S, I3 ficolin-3 7K 78 /™ 5 /i fiki 451 43
BE PR FEARRERE, S GCS 2L
2, R BT, B ficolin /1 5 B RMABEEE K iR 1%
— 0 A AT AR T PG 5 1 AR ARORS 1 AR E Ao A
P MR KSR ™, Aok HE 4l XF 67 il
B B 451405 B 5 1L T ficolin-3 7K F-A6 0 & 30 , 75
o BI# KRG 24,48 .72 .120 h 1L ¥ ficolin-3 7K
S B T dE— 2P 22 ROC i 243 B & #R
I3 ficolin-3 7K V12 Wi BUEK BE L ¢ 5 5 43 i Ry
82.19% .60.036% , 5 AW I W5 — 25, Ud B I35 fi-
colin-3 7K -7 PP-Ak 5 Fi i 453 405 9 Je ELAT — 7 T3
A AEL

BT LR B gE i — 2 2% KM 26 0 #7 & 81,
1.7 HMGB1 . IGF-1 . ficolin-3 S & &1k A] 14 fin &
SiE 51 453 0 8 3 FE T AU, I B BT DA R R R
PEIRIT T



- 98 - SFEWSIRITAGE 20204E 1 #5128 %5 18] J Mol Diagn Ther, January 2020, Vol. 12 No. 1

Zi b Al %0, i % HMGBI | IGF-1 . ficolin-3 7K
SF-E TEAE PG4 A R RIS I S
I Re 0 % V1A ¢, sh 28 M 3R i v K7, o]
Sk s DR T Ak B 4530 B R W T B IR R 2
B

S0k

[1]  Jiang WW, Wang QH, Liao YJ, et al. Effects of dexmedeto-
midine on TNF-« and interleukin-2 in serum of rats with se-
vere craniocerebral injury [J]. BMC Anesthesiol, 2017, 17
(1):130.

(2] sREAYT, SRk, ShMENE, &5 . ¥ DS D AR LR A Q1 0 1 5t
I S A B DA B S T SR [T]. AR AR
W2 TRE, 2019, 25(3):340-345.

(3] SRWEZR, WAL, Jedh, % . suPAR K D- R UAKT QI i 1 g
P00 J A 1 T R RE R TN L ] S R A A
&, 2017, 33(2):234-237.

(4] &R, DERN, REST . A0 JAK2/STAT3 T 4 HMGBI
FIR BAZHG AR R X R i LS S A A [T ). rh AR
Mz 2RE 2018, 17(4) :356-363.

(5] EEST, XIHF, BRsifE, 45 . 50 M 1 R AR 3 17 ficolin-
3 HIEEREE A AMA B CRP KA [T ], KGE BE R K 22
iz, 2016, 38(4):367-370.

[6]  Firsching R, Rickels E, Mauer UM, et al. Guidelines for the
Treatment of Head Injury in Adults[J]. J Neurol Surg A Cent
Eur Neurosurg, 2017, 78(5):478-487.

(7]

(8]

[11]

[12]

[13]

(14]

BEOCIE , SRS, 172k, 4% . ANIF) GCS 743 Ui £ 58 4%
1775 B CSF 1 tau Ko ABA2 /K- S Fulli PRIE ST ). A v B
ZPN, 2017, 24(3):189-192.

E5, PME, RRE, G L S MRS U 5 5 AR A AR
ARZSFSLJE 1 FLER . MMP-9 7KL K 28 RAET 3 152 i
[J]. 4r Tz 53Ry 7 255, 2019, 11(1):39-43.

Xia P, Pan Y, Zhang F, et al. Pioglitazone Confers Neuropro-
tection Against Ischemia-Induced Pyroptosis due to its Inhibi-
tory Effects on HMGB - 1/RAGE and Racl/ROS Pathway by
Activating PPAR-v[J]. Cell Physiol and Biochem, 2018, 45
(6):2351-2368.

SRR R, TR, & L U 45995 A LT IGF-1 3
ARSI T REREAT B AR SCTERTSE [T ], b iR 2% 22
SMBHR, 2017, 22(6) :241-244.

Kostereva NV, Wang Y, Fletcher DR, et al. IGF-1 and Chon-
droitinase ABC Augment Nerve Regeneration after Vascular-
ized Composite Limb Allotransplantation [J]. PLoS One,
2016, 11(6):e0156149.

TONAN, BEksE, RAtw, 45 U4 2 Homerla 3 H
FB MG M ST SCRMIR T ] (P Epi 2
Z4i, 2017, 16(6) :595-598.

Pan JW, Gao XW, Jiang H, et al. Low serum ficolin-3 levels
are associated with severity and poor outcome in traumatic
brain injury[J ]. J Neuroinflammation, 2015, 12(1):226.
Wk e, SRIRSC . AR 8 L3 ficolin-3 7K T- 54
PR RIS (9 A OCHE BT (D). BE2FIRIRAT S, 2018, 35
(7):1423-1425.

(L% 88 W)

[11] ZRUIW], BHI2, BR5 4 , 55 . LP-PLA2 15 sd-LDL & 1l
XF Sl ik sk AR RE AL B4 B iZ W (B (T ). P ARG G B A A
2019,42(1) :38-43.

[12] Gellen B, Thorin-Trescases N, Sosner P, et al. ANGPTL2 is
associated with an increased risk of cardiovascular events and
death in diabetic patients [J]. Diabetologia, 2016, 59 (11) :
2321-2330.

(18] NI AR, INIE A IR AR, 45 . 2501 i S0 ZH 80P AKT2
Annexin Al F k7K K IR [T, 48 F2 W 516097
F4iE, 2019,11(3):194-197,208.

[14] (B30, 3 ¥ 2508, 45 VG ARIKER 8 R XM i 5 e
ARBIIFTAE AR 72 [T]. BACEE 22, 2016,44(5) : 670-

[15]

[16]

(17]

672.

He J,Yi B, Chen Y, et al. The ET-1-mediated carbonylation
and degradation of ANXAI1 induce inflammatory phenotype
and proliferation of pulmonary artery smooth muscle cells in
HPS[J]. PLoS One, 2017,12(4) :e0175443.

B FLE . FIRIDPEXT apoE~ (/- ) /N B3 3y Jik 5 e A
TR BE P N 5 AE R 7 ek s (1], 0 k2 7, 2016, 28
(5):531-533.

AR U kI LT R R 3 MR AR A DG B R
A2 7 I X Sy Dk ok R A I A SE 92 W (B LD ). v 1 3l bk
WAk, 2019,27(9):791-795.



TR SIRITAE 20204E1 H 55124 %8 14  J Mol Diagn Ther, January 2020, Vol. 12 No. 1

I VR TE$57 1l . CRP . Card9 55 11 AP g P28 4k J

ERAL Fy kA

(8 =] BE WETmRiEsEE .C W8 A (CRP) R 14 A 5542 145 1 9(Card9) 78 21 1 i
MR (AP)IBRE I RIA R HE L, Ak EEUREE 2014 4F 6 A £ 2016 4 12 A #1219 128 #i] AP [ &
(AP Y1) ATy Fo k51 AH DG e i) 1 11 TS o4 451 (X BB ), SR FH 4 1 3l 24 A ARG 00 193 400 094 I DR 5 o g
I3 CRP 7K, R FH il 156 0928 W% FFEI 52 (ELIS A ) 326 A6z il 4 21 4/ i i A% 4 i v Card9 28 (1 3235 K-, IF
AR AP SR 50 WRAE AP EIE AP AT 200, &R AP AL E MY IR VE K i .CRP . Card9
K35 8 35 B T T B4, 22 3 BB 4832 8 L (P<0.05) s BT AP 21 58 3% 19 IR 3 3 il . CRP , Card9
AR B B TR AP 4L, 22 5 B G248 L (P<0.05) ; AP 41 F 3% A9 1L JR JE B i L CRP
Card9 45 1 /K - 5 Ranson 743 ) 5 W 35 1 IEAH OGO R (P<0.05) . Z5iE AP S8 LR VE ¥ i .CRP
Card9 25 17K Py 35, OF H 590918 0™ S AR 2R — 2 I AH Gk

[EEA] Ehil; CRWVEN; MRAEAMSEERER9; SMEBRIRE

Changes and significance of hematuria, amylase, CRP and Card9 protein in

patients with acute pancreatitis

WANG Zhanggqi', LI Kai', SUO Shengli**

(1. Department of general surgery , Nanyang Oilfield General Hospital , Nanyang , Henan, China, 473132;
2. Department of clinical laboratory , Nanyang Oilfield General Hospital , Nanyang , Henan, China, 473132)

[ABSTRACT] Objective To investigate the expression and significance of hematuria, CRP and Card9
in patients with AP. Methods A total of 128 AP patients (AP group) confirmed to be diagnosed from June
2014 to December 2016 in our hospital and 64 healthy volunteers (control group) matched with age and gender
were recruited. The levels of hematuria amylase and serum CRP were detected by automatic biochemical
method. The expression of Card9 protein in peripheral blood mononuclear cells was detected by ELISA.
According to the condition of AP patients, they were divided into mild AP and severe AP for stratified analysis.
Results The levels of hematuria amylase, CRP and Card9 protein in the AP group were significantly higher
than those in the control group, and the difference was statistically significant (P<0.05). The levels of
hematuria amylase, CRP, and Card9 protein in the severe AP group were significantly higher than those in the
mild AP group (P<0.05). The serum urinary amylase, CRP, and Card9 protein levels in the AP group had a
significant positive correlation with the Ranson score (P<0.05). Conclusion The levels of hematuria
amylase, CRP, and Card9 protein in AP patients increased significantly, and there was a certain correlation
with the severity of the disease.

[KEY WORDS] Amylase; C-reactive protein; Caspase recruitment domain protein 9; Acute pancreatitis

AR A T EFHE KRR B (201708216)

Ve e & ERESM, T, dE 473132
2.tk w B E R, T d, d T 473132

*BAEMEH . T KA, E-mail : wangfengxzx@163.com



- 100 - BTEWEIEITAGE 20204E 1 #5124 4513 J Mol Diagn Ther, January 2020, Vol. 12 No. 1

20 M R B 2% (acute pancreatitis , AP) [ & J%
RAFFAE (217~383)/1 T N AL EERARR
RE B ECE R IHE RS A BE D, AP
)RR —L 0 L. AP kKA et T3
BE Z A E DIt ol iy & AR B R I IR
TG AL KU 2 AR 2 TR I AR R e
MR A b K Al R B A, B R AR S A sk
71, PE R R AL X T A BB . TR AR
WA R T, TE R BRI R0 o B2
Wy AP $HEFE TS5 | [RIET T+ 0E B Bl A RE WS
Z: 55| AP H TR0 1 i 2 S 43 F1 48 E S N 1)
P #E R € s 2 (C reactive protein,,
CRP) 1 FFHRERE 75T T Ui A 20 B sl 3 1 e 4
A AR 3R RE DR T TL-8 X5 T B iR 2H 23 1) 2 1 i
T e K B 1l 5% 42 38 11 9 (caspase recruit-
ment domain protein 9, Card9) 19 I F}BEWE 155 T R AE
F Ol S O, 25 2 AP U B0 I R
H e T R R LR GE 4 il L CRP ., Card9 25 1 7E
AP B F AR A SO S AR SR T T AR
FE AR 1Y F IR e SO 5 BRI I OC R TR
IIfi K L AP 835 M2y i it i b S H 8 b5 .

1 ARSI

1.1 RIRTERE

T R BH 9 AR BE 2014 4F 6 A & 2016 4F
12 A2 1 128 4] AP i ly AP 4H AR % o i)
AHDCTE A9 (B S o4 ) R X REZH . AP ZH A 4F
W 27~65 %, -1 (39.9+11.5) %, B 70 4] v
58 5] , H 2 5E AP £ 3 96 ] (Ranson P 43 <3
1) VEAE AP 3 32 4] (Ranson #-43=3 43 ) , AP
i AP H % 1) Ranson P43 (1.59+0.72) 43, X} BEZH
HIAES 25~65 %, -1 (41.4+14.0) %, 1 37 4 .
27 B, PHALAIF X S AR IS PR A, 25
TG L (P>0.05) .

PN FRE - DAP B 112 W K 16 4 Db
S % h AR B 2 2 o W R R IR 212 3R 48
R 2014 4F W) bR fE 5 @ R E AR % YE [ 19~65
QB EABREZNEHRIT ; ARG 24 h
58 A I FEAH AR A 1R SR 2, ARS8 AR AR 5T
X G ol H g R R0 TR B . HEBR AR v - DR AR
St 5 QPE AT LA A0 M R s A TR s MR
Wi 5 @ FEAT R PR s A TN 1% M T o)

1.2 I PRVE K3 M . CRP Al 5 ik

R RS @ # KL, 1 000 r/min & 0> 10
min, 43 B R B R ML, R A AR AR S5 K i pR
WER I CRP . R 4 A sh A= 1 4 B 4 (5 [ HE
K5 12000 ) S 50 &, A Ik ) & 0 A A R R
bili A= B R A R A F

Ranson P53 R G5 A BE I 19 5 Tl R 48 b5
148 h 1y 6 WdE bR, 2 T4 R 1 4, &3 11 47,
VEAAE 3 43 M DL b B B A EEORE B AR 2% (Severe
acute pancreatitis , SAP) .
1.3 Card9 & H Ay kil

TR RS F K I 5 mL, il A Card9 #
Bk, PBS WA ¥k % 5 min, 1% 18 1: 500 (1) L 1)
A EFRE N —$0 5 mL, 4CH S o 1% , PBS 2%
OB BE M 3 UK, YR 5 min, A BUE R 9 4
(1:1000)2 mL, % & & 2 h, PBS WA VE% 5
min. AIA B @Y, BRI A Wil & @
(14 € 70 B, 2 B VRS ¥ . 7E 450 nm A
OD fH .
1.4 GiteFik

K FH SPSS16.0 G it #4411 B 2 3R R
(x£s) %, BURG 0 B R e K s THECR R
(%) R, R 7 K55 #H &M 50 1 R A Pear-
son £ M AH 6 BT 5 P<0.05 S 2% 5 A G it 2

2 HR

2.1 W4 Y i bR V€ #3 B . CRP . Card9 £ [ 7K °F-
R

ABEJG AP 4 535 1 1L R 3 K i . CRP , Card9
A B ENE T RA, 25 B A5
B (P<0.05), W#E1,
2.2 N[V E R B Y AP S IR TE R I L CRP
Card9 & 1 7KF LA

FAE AP 41 8 1 I AR V€ K3 I L CRP | Card9 £
K2 0 35 0 e T AP AL, 2 R HA 4
T L (P<0.05), 32,
2.3 [IfiLJR V€K fifF .CRP , Card9 %5 [ 5 Ranson 1PF43
FRRE S A Z3 BT

128 5] AP % , A B¢ 48 h J5 Ranson ¥4 H
(2.1120.80) 47, Ifil bR € 43 i . CRP , Card9 £ 7K -
5§ Ranson P¥43 3 52 25 19 1F A 56 56 & (P<0.05) ,
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x 1 WAMIMRIEME.CRP.Cardd ZEAKFELLE [(n, (x+s)]

Table 1 Comparison of blood urease amylase, CRP and Card9 protein levels in two groups [ (n, (£s) ]

2H 531 n I 3E 3 i (U/L) PRUE Ry B (U/L) CRP(mg/L) Card9 & [ (X e 3k 58 )
AP 128 834.6+149.2 2115.8+251.8 94.0+26.9 0.92+0.21
X HEZH 64 71.2+17.8 549.5+106.2 3.2+1.2 0.34+0.11

HE 40.736 47.640 104.357 20.702

Pia 0.000 0.000 0.000 0.000

R2 TRFERER AP BEMRIEMEE.CRP.Cardd BEKFELLE [(n, (xs)]
Table 2 Comparison of serum amylase, CRP and Card9 protein levels in AP patients with different degrees of disease

[n,(x+s)]

25 n I 3E 53 it (U/L) PRUE Ryl (U/L) CRP(mg/L) Card9 & FH (FIXT k58 )
BRAE AP 4 96 767.2£120.7 1 839.5+239.6 81.5+21 .4 0.75+0.18
FAE AP 41 32 1044.2+142.8 2 559.2+220.4 120.3+25.0 1.150.20

1l -10.720 -14.998 -8.509 -10.585

Pl 0.000 0.000 0.000

Fz 3 IMSRFEREE . CRP ,Card9 & F15 Ranson ¥43 1
FAAE T B
Table 3 correlation analysis between serum and urine

amylase, CRP, Card9 protein and Ranson score

B Ranson P47

F8br
r{E P{H
LD A3 Tl 0.772 0.00
DRVE W3 it 0.753 0.00
CRP 0.628 0.00
Cardo H 0.754 0.00

3 itig

b BEUKG I GE R G Sant L By I R 4%
AT DI gk ork I AR R I K A R R AR R FE R
Jo B R TR, TR AR 1 R SR B i, R AR
BE L TE 3~4 A5 o JR MR 4 4 Sl 2 i JR R 2% 1) 3z 1A
HEAFE PRI HAR A AR R IR 35% , R AL 1] 34
15% Lk 11, st B T2, W] DASE & AR R
(R 15 D2 i, BRI FE 28, I bt Js 0 s PR 19 f
Febro PR b 32 R R G A6 4 10 7 stk A5 0
A AR AR A M LA L R B B )2 K, B
2% FHA G B v A st PR A i R oz FH LA —
S 0 JR BRPE o LT 2= A s i B A 7 (8 2835 A
09 AT i A0 R P I L R T R B B Y B A
WO T BRI

CRP 1E 2 9 0E [ 2R 1 5806 i i, JLRE W8 7E
A SR 7 S5 473 2 o R 40 1) AN e 1 45
7 R T HmEAER, CRP M 1114 1% 38 5 52 i)
20 B S A -3 G Y R, 12— 2 i g 2
S ML PV A T 5 I PR VE T ) AR FE A
AL B AR N B IR S B FE b B B Ak
it 1) R TR OO ML PR UE A T T b T RE 8 T e
ORI AT H PR N A AR [ IS A A v I ) 2
XUSS: 7 T e 06 K 45— AR )5 Card9 25 H Y
FIRBEHE TS TR N B RAE A5 5 38 K 1Y TS L B
NF-KB #0162 , 390 MAPK 15 53 [ 35006 o
Tt rp JRE R - B & RN R A 45U G
(B9850 ik 7 , Card9 25 [ RE A 52 0 175 5 L 0 200 i
AT, A1 18R 37 0 i M 400 %o JBRE U £ 4L A
. HATIG IR L 28 5885 T CRP sk 1 bR 3E
FYBEAE AP £835 H B4 v Rk 16 0, DA L DR e A3 i
o # CRP [ L F+5 AP H3 (0 15 25 VI AR 56 , (Xt
F Card9 & A AT F 5 50

ARWHFTE M T AP F 1T rh A 6 R W2
FEPRIERIN , K BRI PR VE ¥ B L CRP ., Card9 &5 11
Y BT, T I X IR ARE I 3 A 8 b, $RR
T I PR ¥E K . CRP . Card9 75 [ 3 1] fE 52 0 3] AP
R 17 & 2E I JR ol R, 25 K ] P AR 56 SCk , 28
AN I PR VE B Bl . CRP ., Card9 2K 110 T} 3%
5 FN LA 5 B A e I PR JE H
LT R RS B RS MN8N A B
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TR T B A )6 ; @QCRP 1 E T R T H 54
UG P IE S SOER P E SRS L,
TH ARG XS T [ B M 2 23 B B I8 0 4 f A T, fig
5175 5 BALAZ 20 I 1 9500 |, 4 =) CRP 19 & BUFT B i
() 34 5 (B Card9 E [ J 1 B 1Y 4 0 15 5 3 1% A
T, 2 F MAPK 5 5 38 J% 19 305 | BB 175 45
BT AN, B 0 g AR T R AR i 5 S 1
N, I RENE A LR R IR B W5 . il E
K ITE AP 1, CRP () I T8 & nl i 28% , F5 51
BAEEIA H BRI EER ) AP 2%, CRP 1Y I
FHEE S B S, 3 B ) 22 48 1 D) il i 18 0 B R
BInrik— 0 BTt EAERE I AP BE T,
1B E B AP A B IR UE K i . CRP |, Card9
FOAHT 0 LT R T AR RS AP
SR B 1 VDA G, 3k S T R A
R U £H 2P S 0 4 1 1) S E 1 A I R G R R
BLAR R BOTR S T 19 B L IR o R G T B Y
T , LI 240 it k5 () J5T 448 B i CRP | Card9 25 [
() B T B 3 ) T RS a2 O R R R
Card9 % MY R I5 5 AP B H R T FL B oA 4
PERY X Z XTI RE 5 Card9 25 1 4 46 I s AL 5 35
AP A (PR BRvE IR —A7 56 . AP AR 1% ™ =
B 43 PF 43 (Ranson E43 ) A& VAl B 3 105 Y 8 22
R &R, MK R Mol UL, i R 3E ) i . CRP
Card9 # 7K F 5 Ranson PE4r ) 5 2 2 AU IEAH G
KR, $E/R T IR UE ¥y i . CRP . Card9 £ 15 AP
B4 17 AT — 7 B A P

AW T BHPELE TR T Cardd A
FiE 5 AP A IR ARE M C R . &5 LT
it , AP H 3 I IR € B B . CRP | Card9 2 /K FF
R, IR B SR R E R B — WA
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AMI HBE B G K UCAL .CK-MB . cTnl 284k} H:
Wi e o Pr

BRI MAL el KA

(¥ ZE] BH® 20 JUESE (AMID) B35 A0 5 M IR B 1 B e AH ¢ 1 (UCAL) | JILER it
] L/ MB (CK-MB) U5 8 11 I(cTnl) 240 SILiZ Wil . 3% #H 2016 4 7 7 £ 2017 4E 6 A A
Be iR A 80 1 AMI FR 4 B 30 1] filt 7 SRS S R 98 X 52, 43 S A AMITZH 6 B, SR FH S A 2l s
R A st RN % (qPCR) K2l UCAL, HLE A A BE S5 0~2.2~6 ,6~12,12~24 ,24~48 ,48~72 . 72~96 h Ifil
UCA1 & CK-MB .cTnl 7K, 5381 AMI 40 & FEAS [ St 2995 (g I OB PR 751 BB ILAE ) AR % UCAT .
CK-MB .cTnl KFE2%F ., LR S04 LE, AMI 4 UCAL Bk FAACETIH, B AMI A ARG
0~48 h UCA1 & T-XF B 4H (P<0.05) , AMI £ H' UCA1 7E 6~12 h [ Z 5 A% (P<0.05) , J5 T+ 55 (P<0.05) , &
ABE G 48~72 h . 72~96 h 5 X T4 45 2% 5 o Ge i1 24 78 L (P>0.05) ; AMI 4] A B J& 2~48 h CK-MB ,
cTnl 7K 5 T34 B 41 (P<0.05) , CK-MB 7£ 6~12 h iKW {H , cTnl 7£ 12~24 h iKIE(H (P<0.05) ; AMI 4] f
Bali AMI A I i A IR L& 9 R AR UAE 5 F 2 B0 & DL F R UCAL .CK-MB . cTnl ik 7K
S W R EL A 22 S g i 2E L (P>0.05) 5 ABE )T 6~12 h UCAL 2 W AMI (1) R A% Fe 5 8 i
% \ROC M4 |53 5 N 85.42% .83.14% .86.11% . 0.954, %7 CK-MB . cTnl (5. %5 AMI B #
R JE I3 UCAL b /K P n /R VS AL 12 Wb i W) Saa y7 80 e, JUFLAE ABE S 6~12 h 1 UCAL A ¢
T WA

[X4##i7A] AMI; qPCR; UCA1; CK-MB; cTnl

Changes of Plasma UCA1, CK-MB and cTnl in Patients with AMI after Onset

and Their Diagnostic Value

XIAO Dandan'*, ZHANG Yong®, CHEN Xiuhong', SU Ya®, HUANG Zhiping"

[ 1. Physical Examination Center, Hainan Provincial Cadre Sanatorium (Hainan Provincial Geriatric Hospital ) ,
Haikou, Hainan, China, 571100; 2. Department of Cardiovascular, Hainan Provincial Cadre Sanatorium
(Hainan Provincial Geriatric Hospital ) , Haikou, Hainan, China, 571100; 3. Department of Nursing, Hainan
Provincial Cadre Sanatorium (Hainan Provincial Geriatric Hospital ) , Haikou, Hainan, China, 571100; 4.
Department of Quality Control, Hainan Provincial Cadre Sanatorium (Hainan Provincial Geriatric Hospital ) ,
Haikou, Hainan, China, 571100 ]

[ABSTRACT] Objective To analyze the changes of plasma urothelial carcinoma associated 1
(UCA1), C reatine kinase isoenzyme MB (CK-MB) and cardiac troponin I (cTnl) in patients with acute
myocardial infarction (AMI) after onset and their diagnostic value. Methods 80 cases of AMI patients and
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30 cases of healthy volunteers admitted to the hospital from July 2016 to June 2017 were selected for the study
and they were included between the two groups respectively. UCA1 was detected by real -time fluorescence
quantitative polymerase chain reaction (qPCR). The levels of UCA1, CK-MB and cTnl at 0~2, 2~6,6~12,
12~24, 24~48, 48~72 and 72~96 h after admission were compared between AMI group and the control group.
The differences in levels of UCA1, CK-MB and cTnl in patients with AMI combined with different underlying
diseases (hypertension, diabetes mellitus, hyperlipemia) were analyzed. The diagnostic value of UCA1, CK-
MB and cTnl for AMI was evaluated. Results Compared with the control group, the overall expression
levels of UCALI in the AMI group were down-regulated. The UCA1 level in the AMI group within 0~48 h
after admission was lower than that in the control group (P<0.05). The UCAI1 level in AMI group was
decreased to the lowest at 6~12 h (P<0.05) and then increased (P<0.05). There was no significant difference
in the UCA1 level at 48~72 and 72~96 h after admission between the two groups (P>0.05). The levels of CK-
MB and cTnl were higher in the AMI group than in the control group at 2 to 48h after admission (P<0.05).
The CK-MB reached the peak at 6~12 h and the c¢Tnl reached the peak at 12~24 h in AMI group (P<0.05).
There was no significant difference in the expression levels of UCA1, CK-MB and cTnl between patients
with simple AMI, complicated with any two or more of hypertension, diabetes mellitus and hyperlipidemia
(P>0.05). The sensitivity, specificity, accuracy and area under the ROC curve were 85.42% , 83.14% ,
86.11% and 0.954 respectively in the diagnosis of AMI by UCALI at 6~12 h after admission, higher than those
by CK-MB and c¢Tnl. Conclusion The UCA1 expression level in AMI patients after onset may be a
potential diagnostic marker and therapeutic target, especially with high monitoring value when UCA1 is at 6~
12 h after admission.
[KEY WORDS] AMI; gPCR; UCAl; CK-MB; cTnl
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AMD R RE % e s S keactiin e | T
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B 2= A A CIiL & B0 L A= 4k ) o0 LR S0 B
AT
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5], P E qPCR W A2 JF (95T 1 min, 1 X ;95T
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F1 AMIA. XA M UCAL,CK-MB.cTnl KFLb 3
[n,(x+s),h]
Table 1 Comparison of plasma UCA1, CK-MB and cTnl

levels between AMI group and control group [n, (x+s),h]

R R e BT
UCAL %35
ABEJG 0~2  0.96+0.09° 1.02+0.11 2.926 0.004
ABEJE 2~6  0.61x0.08" 1.02+0.11 21.5050.000
ABEE 6~12  0.46x0.05 1.0220.11 36.7080.000

ABEE 12~24  0.48+0.07* 1.02+0.11 30.513 0.000
ABEJE 24~48 0.95+0.06° 1.02+0.11 4.263 0.000
ABE G 48~72  0.99+0.09° 1.02+0.11 1.463 0.146
ABEJE 72~96 1.03+0.15* 1.02+0.11 0.333 0.740

ABee

CK-MB(U/L) 0~2 14.25£1.57* 13.99+1.48 0.785 0.434
ABEJE 2~6  54.23+5.65" 13.99+1.48 38.416 0.000
ABEG 6~12 126.45+14.12 13.99+1.48 43.411 0.000

ABEJE 12~24 112.14+13.48" 13.99+1.48 39.678 0.000
ABEE 24~48 97.56+9.85" 13.99+1.48 46.146 0.000
ABE G 48~72 86.54+8.77° 13.99+1.48 44.946 0.000
ABE )5 72~96 76.98+8.02" 13.99+1.48 42.629 0.000
ABelE

cTnl(ng/mL) 0~2 0.3120.04° 0.29+0.07 1.874 0.064
ABE G 2~6  0.7120.08" 0.29+0.07 25.3330.000
ABEJE 6~12  3.60+0.38"  0.29+0.07 47.2790.000
ABi 5 12~24 6.75+0.69  0.29+0.07 51.0350.000
ABEJE 24~48 5.87+0.59"  0.29+0.07 51.5190.000
ABE G 48~72 5.4320.56°  0.2920.07 49.9850.000
ABEE 72~96 5.10£0.55"  0.29+0.07 47.6210.000
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#,"P<0.05,
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J L, H AMI 41 A B¢ i 0~48 h UCAT ZZ AL i
ST IRA F A 25 5 L X 5 Yan 48 HiaE 45
SAHIL, AT UL UCAT o] BE7E 4 +F AMI S 30 Wik 1)
e iR E EEEM . B LR KE BikE
AMI % ABiJ5 48~72 h [N H % UCAT {754 fat
DO R N O IS 66 W7 N P N s o R < et 1
ST ST X G AR IS b X RGN i A R R S 7E

£2  AMIA A IR E#H UCAL CK-MB . cTnl ik /K- [n, (R+s) ]
Table 2 Comparison of UCA1, CK-MB and cTnl expression levels in patients with different diseases in the AMI group [n, (F+s) ]

G I A 5 n UCA1 ik /KF CK-MB (U/L) ¢Tnl(ng/mL)
G 7o I 34 0.47+0.08 110.43+12.59 6.2420.65
BRI 21 0.49+0.09 109.48+10.29 6.3120.64
1= Mg 1L AE 51 0.51+0.10 111.24+12.39 6.27+0.65
G2 MR E 23 0.47+0.07 108.97+11.23 6.30+0.67
At - 29 0.48+0.05 110.18+11.69 6.28+0.65

A Bt 6~48 h UCA1 5 B 5~ o #a 3 , 32 7R It 1
AMI F8 0 LA M43 40 %5 ™ 5, T 8 XA VR YT R
1E 48~96 h B &2, K UCAL A B24E 2 K AMI
() TS A2 A 0 2 b AR ) BRI IR AR A, 6T
UCA1 M 1E AL, BE £ Pan 55 A4 0F 5 UE 5K
miR-1 W] 838 i 52 i A 9 A O LGB 4 F Y 2 1
T RO LA 495, AR Ah S B0 e e Bt 22 ek 1Y

miR-1 7] {2 7 H.O. 175 5 190 WILAH I8 7=, BRI b 4 0
UCAL A RE 38 3o # f] miR-1 3k > ik 3] 94 By .0 JIL
A IER

Ee 8 AMI H & 91 2 Fh BE i 95 £ 3 1) UCAL
KA, J B AMI 41 H B2 AMI, A 5 i I e 4 IR
WG A IE I MLE A 9 2 Fl B LA _E JERA P
UCAL £k AP e 22 0 i 5 PE, X 5 Bid



SFEWIEIRITAE 2020461 0 %5124 S5 18] J Mol Diagn Ther, January 2020, Vol. 12 No. 1 - 107 -
1.0 (2] RAsuk, 4pfes, ik, 55 . @IS A T RS LES A
[ TAE 2RO WUEEZE 2 Wb I R (ELLT ). 1 Bk
0.8 IEEAEA4RE, 2016, 37(13):1799-1800, 1803.
(3] k=, 5RZHA, 5K0T, 5. UCAL BT RS HsE A
i 06 ARSI ], SEAMEAE A, 2017, 32(9):1423-1426.
[4]  Wilhelm M, Schlegl J, Hahne H, et al. Mass-spectrometry -
™ 04 UCAL based draft of the human proteome [J]. Nature, 2014, 509
— CK-MB (7502) : 582-587.
02 — cTnl [5] LiZ, Li X, Wu S, et al. Long non-coding RNA UCAI1 pro-
— BEK motes glycolysis by upregulating hexokinase 2 through the
00 0.0 0.2 0.4 0.6 0.8 1.0 mTOR - STAT3/microRNA143 pathway [J]. Cancer Science,
-4 57 BE 2014, 105(8):951-955.
AR R (6]  BZLEL . BOA MREHE : 42 M A IRy T % BRIRSE T ——
1 UCA1.CK-MB.cTnl 7k Fi2 i AMI BJ ROC #i £
= TRl KB AMI R ROC ESC 2017 }§2 ST Brbf 80 2 L DU IE 45 38 46 7 A 52 0.
Figure 1 ROC curve of AMI diagnosed by levels of UCA1, R RFR e, 2017, 32(suppl.1) :64-66.
CK-MB and ¢Tnl (7] FlSebe, IE, B, % B ECO LIS 1T R A
. o N o . PO U SE 12 W bl PR (7] B2 221 PRFST, 2015, 32
SR AT A SRARL, L T T iU OB IR (2):392.304,
WFIEA DS AMIERF UCAL ZGE T RIEI . [8) sk, K1 RNA(UCAL) fE 2 HE L IUESE B 3K
A F T UCAL 2 AMI B RS FRRE KRB D). A, 2015,
ROC 1443 Br 22 B , UCA1 12 Wt AMI 1) ROC (9]  sk¥T, SR5, Wk, % KEEE4IS RNA UCAL 7TE B IR
N I \ 21 25 T AR AT S 0], AR A W B 2 kg, 2015, 15
2% T ITELA 0.954, 15 Yan 4572 MRS LA (15 281 281 2810 o
T (BN B 78 ABE S 6~12 h UCAL 2l AMI [10] Wang F, Li X, Xie X, et al. UCA1, a non-protein-coding
W REE R MEFEA LT CK-MB . cTnl & RNA up-regulated in bladder carcinoma and embryo, influenc-
U, 35 FIRBFST S SR, 2 8 50T T g Re A ing cell growth and promoting invasion [J]. Febs Letters,
N 2008, 582(13):1919-1927.
\ . — e T .. | ,
I A A2 o [?:iljlji T Logistic IEUEI%/H\ [11] Wang T, Yuan J, Feng N, et al. Hsa-miR-1 downregulates
g N1 18 > N
ROC %éﬂ% E"J%%ﬂ:ﬁl\ é':‘ %7/{}% ,CK-MB .cTnl 12 long non-coding RNA urothelial cancer associated 1 in bladder
Wr L1 AMI %) RAGURE 53 3R 62.1% 67.4% , ER B2 cancer[J]. Tumour Biol, 2014, 35(10) : 10075-10084.
SR 75.5% . 71.6% , 1] ), CK-MB .cTnl % AMI i2 [12]  VREET, MG PRI AT =& — A 7E 2R O AT FE
o 5 2 N \ S 12 BT R I R A EL LT . BV R 22 245k, 2016, 45(5) :
U R T A A2, T RS R ZE LB 2SR 06 A BRI P
N CK-MB .cTnl [ R FERLA ML, i UCAL W 7E %5 [13] Yan Y, Zhang B, Liu N, et al. Circulating long noncod-
EI Eﬂ *}:)‘Jﬁ AL, IZ@T:Q% AMI ,%\ %/\ Bﬁ}ﬁ 6~12 h IfiL ing RNA UCAl as  anovel biomarker of acute myocardial in-
WHATANT, L A R UCAL =3A R, &0 farction[J]. Biomed Res Int, 2016, 2016(1) :8079372.
A2 1 A ESr b e B2
AU A Sl T UCAL st 1 T L B B BB
A e . U il " FARNE AW ESEE ST s
X AMI B2 E 8 m o ABAESE PR TAE h i i (12):30-34.
R o R P , REA BE J5 6~12 h Il 3% FE A & [15] Pan Z, Sun X, RenJ, et al. miR-1 exacerbates cardiac isch-
UCA1 Fik /D @ Z a5 s 700, o emia-reperfusion injury in mouse models[J]. Plos one, 2012,
fr LPr& , AMI B4 S5 )5 UCAL CK-MB. [16] ?11):\?052_1?15. J, Sun Y, et al. MicroRNA-1 regul
ang Y, Zheng J, Sun Y, et al. Micro -1 regulates car-
> 3 > IR |
cTnl %%ljjﬂ(:izk EE Eﬁﬁ - /ﬂ/‘ ’ ;E‘: UCAL *H LI‘/‘:‘F‘{’%% diomyocyte apoptosis by targeting Bcl-2 [J]. International
CK-MB . cTnl E‘ﬁﬁ =] Kﬁ{)ﬂﬂ ﬁl\{ﬁ s jtxﬁ\:’—(f/\ IKJ’iEE Heart Journal , 2009, 50(3):377-387.
6~12 h UCA1 kK2 RICHR A SRR o B [17]  Yan Y, Zhang B, Liu N, et al. Circulating Long Noncoding
’fi :F‘ ﬂ'T H;ﬁ Iﬁ] Hﬂ‘ EI )I%: UCA1 1"!5 ﬂ{l IIE Eﬁ Pgli E (é}' TT—; RNA UCAI as a Novel Biomarker of Acute Myocardial In-
L S farction[J]. Biomed Resear ch International, 2016, 2016(1) :
sl 1_7‘
(18]  WIE%:, %%, skitd, 45 . LT Logistic [alI5FI ROC £k

S22 3k

(1] R4, S50, 4. NP PITICE RS HIRIT 20
WUEEZEAEANARAE Y7 ROWEE [T]. EIPRE 50 24245, 2015,
36(2):76-78.

ZEE T IMA, NLR, hs-CRP Fll CK-MB & 460 X6 L 45] &
PO WUREFE B2 WA E [T ). SR AR 56 B2 24 2% 3, 2016, 31
(5):76-80.



- 108 - BTEWEIEITAGE 20204E 1 #5124 4513 J Mol Diagn Ther, January 2020, Vol. 12 No. 1
~ -
° ‘I«/E} a e

S PEREANNE A i )L miR-126 F3E K5 B
KA

BEOEE* AYE EiEE W

(# E]1 B& W52 M8 40 M A % (AML) & L miR-126 2% 35 7K ¥ 15 15 609 AH Xk .
FiE  HEHL2014 4F 5 H F 2016 47 12 A AR B IA 19 AML B L 58 61 R 858 5 4, WA BF 9 40 (R A
T ARG S5 16,20 .22 ) , 4552 AML ARHEIRYT , [RIHS UAS BE [R] 0 A B 1) 30 1 s L 34 gkt
M8 2H , >R FH§ TagMan RT-PCR VL6 2 40 B 86 b5 78 miR-126 54+, 44 HH B i miR-126 2635 5 AR %K
ke AML L K i ik 4l AR F AU 45 20 6], HLi 2 4 miR-126 63k & A A7 ] Je S A A7
BF ] 2R AR R AR 1 AR BT ES RS L b B & G A MR R E A SET-AL, X 3 2H miR-126
Feih &, FE 34T AML )L miR-126 Rk K P HHFHE R, &R R A miR-126 L EHE &
TXI IR (P<0.05) , HWF5E 4 miR-126 ik AR UCh & fa 8 L> e B L>8 & 8L (P<0.05) ; miR-
126 7 2354 miR-126 ik i (1.52+0.27) 5 TR FRIE AL, i b 7 £ A7 8] (6.21 A~ H ) T 1 A= A7 1
[ (5.34 4~ ) TARRIA A (824 D 71240, i A 4738 96.55% % TR 1A 4 (P<0.05) ; 576 4 2%
i 2 BE BT AR R BE TS miR-126 B BAR TXEIA &2 A 4] FET-4 , MEVA 2 R 41 FET- 41 miR-126 F£ik K -2
S AL L (P<0.05) 3 AHIEE /045 5 7R AML )L miR-126 223k /K 15 fp ir A= 77 1] o344
HEAFIHA] P A AR AR R A SE (P<0.05) . £ AML UL miR-126 SRR A, H miR-126 Fik
IR LS G 20, R T I R 71T 45 4 miR-126 DR R L 25 9074 AML S L) T v ok .

[EIA]  2VEBELINL A 0 s miR-126; HALAEAERT ] 5 Tosf A AEat ] iR A7

Relationship between miR-126 Expression and Prognosis in Children with

Acute Myeloid Leukemia
RONG Rong, BAN Yi*, ZHOU Xiaoying, WANG Xiaoping, WANG Xiaoming
(Department of Pediatrics, Nanhai People’s Hospital , Foshan, Guangdong, China, 528200)

[ABSTRACT] Objective To study the correlation between miR-126 expression and prognosis in chil-
dren with acute myeloid leukemia (AML). Methods 58 children with AML who were admitted to the hospi-
tal during the period from May 2014 to December 2016 were included in the study group (16, 20 and 22 cases
in the high risk, moderate risk and low risk status). All of them were given standard treatment for AML. The
30 children without malignant disease who were admitted to the hospital during the same period were enrolled
as the control group. The expression quantities of miR-126 in bone marrow samples of the two groups were de-
tected by TagMan RT-PCR method. Children with AML were divided into the high expression group and the
low expression group according to the relative levels of miR-126 expression quantity at discharge, 29 cases in
each group. The miR-126 expression quantities, the median survival time, event-free survival time and median
survival rate were compared between the two groups. The children were divided into the complete remission

group, refractory recurrence group and death group according to the follow-up results within 1 year. The ex-

KRB .7 FRoh A RAF AT A (2014A030313120)
VeE 4. i R AR ERILE, - &, 528200
*BAZAEH . HEZE | E-mail : ¢7t1pk003e@sina.com
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pression quantities of miR-126 were compared among the three groups. The relationship between miR-126 ex-
pression level and prognosis in children with AML was analyzed. Results The expression quantity of miR-
126 in the study group was significantly higher than that in the control group (P<0.05). In the study group, the
expression quantity of miR-126 was the highest in high-risk children, followed by moderate-risk children and
low-risk children (P<0.05). The miR-126 expression quantity in the high expression group (1.52+0.27) was
higher than that in the low expression group. The median survival time (6.21 months) and event-free survival
time (5.34 months) were shorter than those in the low expression group (8.24 months, 7.12 months) , and the
median survival rate (96.55% ) was lower than that in the low expression group (P<0.05). The miR-126 in
complete remission group was significantly lower than that in refractory recurrence group and death group at
discharge and at the last follow-up (P<0.05). There were significant differences in miR-126 expression level
between refractory recurrence group and death group (P<0.05). Correlation analysis showed that the expres-
sion level of miR-126 in children with AML was negatively correlated with the median survival time, event-
free survival time and median survival rate (P<0.05). Conclusions The miR-126 is highly expressed in
AML children, and the expression level of miR-126 is closely related to the prognosis of children. Therefore,

the miR-126 gene detection can be combined to improve the prediction accuracy for AML children of the initial

treatment.

[KEY WORDS] Acute myeloid leukemia; miR-126; Median survival time; Event-free survival time ;

Median survival rate

S0P BE 40 M [ I %4 (acute myeloid leukemia,
AML ) Jg—Fh S5 o P A 1) ML Y0 2R 0 P s
G I T R 1) 2 2R I ] T 4T A R A% AR A
20 00 %) 486 B, R PR B NSO A o R A I
(acute leukemia, AL) 545 4 H JE 25 2= AH AL, A —
B 40 i T B A A 2 W R 2 80% , TE Tk
i A K H T TR, DR Okt B L R A AL o S
microRNA (miRNA, fj X miR) = 5 40 jg 39 48 4y
b AT AR KT KR &R A ) AR
W77 FE W] miRNA R 3 1 -4 1 245 40 56 35 DR o
LRI IR, N7 o A0 A Pl R Jy T A 4 T
VERT, A1 27 45 1) miR-181a 75 2 M bk T 40 1
I 9% B JL . miRNA - 125b 7€ 2 M [ 1% b & S 4E
FH, T miR-126 3 )& miRNA Z % o i — 51, bif
5 3 71 B R I PN 2 200 iR D ) SSURL 485 7 miRNA -
126 AT {2 7 PR AN LT RS |, SO A A 2 Ak ] 48ty
miRNAs /5 41 i [0l 5 5 1% 3% , 1 miRNA-126 7£ L
# AML H ) A K J 15 1S Y 56 R AT 4
AR AR KT miR-126 Fik /K- & miR-126 5 Hi)5
()& BRI T 40 HT , BRARAS R

1 ARSI

1.1 — %R
BEHL 2014 4F 5 H £ 2016 4F 12 A ARG 8
AML L 58 ], W AR s 40, P45 L 2k id

YA A T I2Y7 0 't AML 2 Wi, 49 A bR
e OB HEZ N AML, 5585 2% A4 2k
R R DA L i I 1 OB e YN E s e A et 7 e
K Ef 12 s @BRAE TC MR s s, AR AE 14 LU E
W25 R AR RS S 0 R AT 0)T s @ BJL
PN BRSNS WA . HERRARUE : DIRY7 A
PE I 21 = AREE A A A S I | X fih 28
FYEIME | 2E FRAR A0 A I 45 @& I
b ik 5 sl R A A M ST S A DGR A [ 3 [
W BE 1) A5 W L2 (R 2 e I /N A ik 2D 5%
PR GEELLBERAE ) 30 B R X HR A, RSl b 5
3101, 22 27 9 ; 4R 2~13 %, P44 (7.45+1.11)
2% B 16 1], & 14 ] AR R 1~13 %, 1
AL (7.42+1.15) %, 2 QLA ) L AF 18 45 — B0 Rk
J7 A 25 R G T L (P>0.05) o K3 H BE
A} miR-126 ik & A X K F8 58 4] AML & L
HE AR ARFR A 29 01, AR AR L E Sk
T 40 MY 11 I 1297 20 K AML BB LA R ilfi IR
B G R G4 16,20 .22 4], IR I8 TS 15 0
N SE R MEIR R ST 445 18,26 .14
1], 4530 21 1] — fiie B2 Ak bb A 22 St o 2 o
(P>0.05), AFFAFKPEICIZ i SHEE
1.2 ik
1.2.1  FZFALE

7300 Real-time PCR {1 F 3 [¥] Applied Bio-
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systems 23 f) , Power/PAC200 7K~ B,y A B 3 5]
Bio-RAD 7 ] , B & AR 43 B AL 35 18 UVP
5 Hl . miRNA $EHC HEER 1054 5857 & 5 PCR
P4 W £ 5 3€ [E Applied Biosystems 2\ A ; 51
Y g B A s SR A Y H R A R TR A A
1.2.1  miR-126 F A /K P &

AR A rp 4 HOH: 1 6 A5 AR, >R A TagMan
RT-PCR 7K 2 2H B B bR A< th miR-126 1)Kk,
HEAT B RNA Jli 42 2 miR-126 47 & 1Y cDNA J %
S, miR-126 4 32 UK B8 3 751 5 150 B A5 E 17 4
I 52 HoHk BE K OD260/280, 78 1.8~2.0 %4 JH T 52 i
PCR K il , ¥ & %% % 2 ng/pL, fK 5 MicroRNA
Assays Ut W] B ATHAE , 2688 Ue fE N NS IR, 5
¥ ¥ %1 . miR126: 5" UCGUACCGUGAGUAAU-
AAUGCG3' , U6: 5 CGCTTCACGAATTTGCGT-
GTCAT3' , ¥y A7 5 53 | e S 5% - IR R 15
pL [dNTP (100 mM) 0.15 pL, % 5% 5% i (50 U/
L) 1.0 pL, 10XRT Buffer 1.5 pL, RNA fifg 11 i
(20 U/pL) 0.19 pL, J& RNA [if# 7K 4.16 pL, RT -
miR126/RT-U6 #£ 41 3 pL, RNA 5 pL], 16T 30
min; 42°C 30 min; 85C 5 min; 4°C, {§:4%F ; )W 7= )
T=20CIR A& AR W Bt B A T84 , PCR
P 1 BAKFR .20 pL[ TagMan 3 34 (20x)1 pL, G
RNA [ifi /K 7.67 pL, TagMan 2xUniversal PCR Mas-
ter Mix (No Amp Erase UNG 10.0 pL, ¥ 5% 5 7= 4
1.33 pL1, 50 2 min; 19°C 10 min, 95T 15 s, 60C
1 min, ¥ 40 4>, {4 CT {8, 43 H7 LA B-action . U6
N2 B FIHT CofE T34 4 miR-126 K3k AT
X =20 Hid AAC=ACt GRS REAS ) -ACt
(BHEFEAS) , ACt=Ct ( H i FE [ ) -Ct (B -action ) ,
FE P PRk 22 SRR B 244,

122 AMLIGIF %

DL 2 41 %% 2 (daunorubicin, DNR) . B B ffd 1
(cytarabine, Ara-C)[DA,3+7 J7% |5, DNR , Ara-C
4 MCFE I 1 (etoposide, VP16) [DAV, 3+7+3 J5
ZJ#ATIR YT, B RS : DA 77 % : DNR 30 mg/
(m*-d), % (1~3 X ) ; Ara-C 100~200 mg/(m*-d) ,
%5 (1~7 K ) ; @DAV /7% : DNR | Ara-C [] |, 575 ¢
A VP16 100 mg/(m*+d) , 55 (5~7 K)o FFBILIEAR
BREGRIT , ARELR R  ZE 58 W 2 ST BRI ENR YT
WERIT G , 58 % 5~6 WK &2 Ara-C R E AR 1L
IBIT AT 3 RIELEN T, J5 3 RS FREFR] &= Ara-C
RN BITREO~1210H .

1.2.3 Rty B s 2

Y58 L 1 AERE T, 58 42 9% i (complete remis-
sion, CR) "' 5 F & MIAYT 55 8 E A H ik g
fEdnie, BAF2 3 A L LR WS W . MR E K
PE AML bR OFR T 5 34097 2 N7 R
K315 CR; Q% ~ K CRIG6 MHNE K ;B
— K CRJG 6 ™A WH Kk 45 /5 F10)7
P @2 Wl 2 R LA R K ©BESM A Il 15 22
FETE
1.3 WMEHER

OB (G R e e e ARG ) 4R
ZH A BT BERR A TP miR-126 Fik i ; QU H B
A miR-126 &3k & A7 X 7K P4 58 il AML & L4y
F IR ARFE R4 20 ], HLdL 2 41 miR-126
Feik i Ko A AE ] TG A A A ) R AR
173 AR ) - A2 Wk B 50T R IR B U
HFa], JCEEF A A7 A S W 5 — K ik kA el
KRBT A, SR & BT 5807 O
P 1 AR B T2 FoAG I b e 2R MER E R
A BT, He#e 3 AL A B A | B s A VR Bt e
miR-126 %A i ; @43 #r AML £ JL miR-126 £ ik
KPS HFEH LR
1.4 Gateeirik

K FH SPSS 19.0 Bk R Ab B , 18058 R %
PR R RS TR (R 25) ROR AT 1 K
¥, &G P ARG L miR-126 ik X 5E 4
Gl MEIR B R LK R B A miR-126 3k K P
SR B A 0 i B 1 O 25 40 T (F A58 ), A1 56 4
M2k F Spearman #H5¢ 53 4T, P<0.05 2% 5% A Gi 1t

RUYRECSENY
ZaE N,

2 HZ#R
2.1 IR X RE L HBEAR AN th miR-126 ik i

WFFE 2 BEARAS th miR-126 A= B 5 T
X AL (P<0.05) s F 5T 20, = /6 2 L miR-126 %
HEE TG KGR IL, T E KGR L miR-126
Tk E R ESFA G E L (P<0.05) (1),
2.2 miR-126 [mFRIAH fRFRIALH miR-126 K ikt
T 1 Ol R

i BE i miR-126 #2634 4] miR-126 % ik i &
T miR-126 Ik F R4, 1M H 7 2B A7 B[R] oS5 7R A=
FEF[E] L P AR A7 MK TR R IR 4 (P<0.05)
(£2),
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®1 HRARABHERER miR-126 RIXBHE
Table 1 Comparison of miR-126 expression in bone marrow

samples of study group and control group

| =3 ) miR-126 F{i PiH
R mfe 16 1.87+0.25°
hife 20 1.3720.16"  60.903 <0.01
ke 22 1.100.24
XHEAH - 30 0.51+0.18 - -
X R L EE, *P<0.05; 5 A 20 = fa /L LR, "P<0.05; 517
2 fe BB A, ©P<0.05,

2.3 TARGMHA MR E KM LT A EH miR-
126 KKK b5

341 B R YR B 5 I miR-126 26k 7K SE 1
A AT AL A BERT, HL5E &2 i dl i BEmt Rk

R2 miR-126 FRIZA ARFKIAA miR-126 RIEBER TR
ERELE [n=29,(%) ]
Table 2 Comparison of miR-126 expression and prognosis
in miR-126 high expression group and low expression group
[n=29, (%) |

miR-126 WAL AL PR

2 5 o N A
W ikt m ) BECRA) [n(%)]
EFRIK 1.52+0.27 6.21 5.34 22(75.86)
{RFILLH 1.40£0.11 8.24 7.12 28(96.55)
tH/Z 18
‘ 2.217 10.896 6.187 5.220
o 1H
P1E <0.05 <0.01 <0.01 <0.05

Bt 17 B5F miR-126 & 35 /KB ME TR & A 4l FET- 4
1%, MEVE B4 BT 24 miR-126 ik /K24 140
BGilE L (P<0.05)(F3),

x3 TEEMAEERERAETHESE miR-126 RAKFELE [n, (3zs) ]

Table 3 Comparison of miR-126 expression in complete remission group and refractory recurrence group [ 7, (x+s) |

2l AR H BE AU BT
SE TR (n=18) 1.780.11 1.34+0.25° 1.12+0.13°
XEH % 41 (n=26) 1.7520.09 1.54+0.20 1.24+0.21°
M- (n=14) 1.78+0.08 1.67+0.17™ 1.41%0.15™
FiE F 22 H.=18.976, F 41[1]=7.865, F #] 15=11.329
PiH P 22 H=0.000, P 41[1]=0.004, P {5} 15=0.000

5 RALABERT A, P<0.05; 558 22 AL HLHL, *P<0.05; SHER K 4L HLHL, “P<0.05,

2.4  AML f# JL miR-216 %35 /K5 H 15 i 56
B

AH PR/ BT 45 R R, AML 82 LA BE R miR-
216 &k K -5 Ho o 7 A A7 B a6 3R A A7
) R AR AR B AR DG (P<0.05) (R 4) .

&4 AML BJL miR-216 RKiAKFSEHBUSHX R
Table 4  The relationship between miR-216 expression and

prognosis in children with AML

SV EELA) R1H Py
RS A A [ -0.322 <0.05
Te A= A7 i 1] -3.361 <0.01
FRf A AR -0.355 <0.01
3 it

JLE AML 7] J& A FEAT AR A% | TG B S 1) 22
L PR ¥ 35 9 (French, American and British,
FAB) PMEZH AR 48 2485 2% 4 H 43 MO~M7 2 8 Ff

A o M3 (20PE L4k 20 il 1 I , acute pro-
myelocytic leukemia, APL) J& ¢ 4§ 7k 2& AU (1)
AML"®' . BEELIT 251 K )& , APL i W] LIA
A s , LR 5 1/3 A9 R APL A AML f8UL
UG A R, P B e AH DGR ik & 5 i LS
) 5 28 J2 LR = U B A R A . miRNA S —2&
K 19~25 A IR 1 A PR PEIE 4 15 /)N RNA,
FE 5L R ) 2% 22 G0 v R 4 328 0 R AR
A AR 55 B S5 I KT R 1 6 R 3Rk DA
BHPE B A . G AF oK miRNA 7 IR &
G5 T 1B 43 A R AR T B 5 DR 5 41 9 R PR
()W A 2Z BB . miR-126 S F 9934.3
(9 PN B2 20 i 4 S M miRNA, RT3 g 0 35 DR A S 1f
P B A L P B At i A= 4K - (vascular endo-
thelial growth factor, VEGF) %) & Vi , 7 L35 A ik
R R R AR . K S RIS A R R
N AML % 58 miR-126 AHXS 215 K A8 IE %
ARG, S HAE M3 A AML B R 3Rk /K
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WAL FHE M3 AL 0] 1 F X4 AML AL, {3 H Al
&F miR-126 78 JLZ H 1) 3 38 7K B H 5 s 1)
KA,
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FRIE . Ak W —RRHTR L B R pexA L/ptxCl/ptxP1/pml fim2-1/fim3-1/tcfA2 WG IR A B 4T B 2 i 25 1
H R LR 7 P2013109 SR T ZARRT = AX Sl 1 U 5 B AR R AT T A B D20, xof Bk DR 2 A 7 2 e |
DRI F 00 RS 6 1 R, O 540 7 T 28 1 bk CS L 1Bl AN Bk Tohama I, DL 5 1 & FRIIG IR 43 B3 1 2L 15 Bk T
B SEEL L R 20 P S R A7 3L A LA i . S5 P2013109 958 B 3L PR 4 51 B K B 4126 010 bp,
GC & 2 67.72% , T FE AT 4 085 1> %L T 47 45 D1 23s TRNA JE K 7R A2047G 2748,
L P2013109, Hifth 15 Bk 5 EZAFAE = A LRI BIE X3, 7340, 4 P2013109 5 Hifth 16 Bk iE47 R 58
REWAIHT, BRI RSN 3 D845 433 . Tohama 1 Hl CS 3SR AR A2 0 TRL, & 41745 Hiflh 2
AR AR H A 52 3W 76 > SNPs. P2013109 4t <7 >y 1T 7Y, 5 H: A bk (54 18 Ak 56 2R MR S5, A G 265 LAt 7
PR B 25 4~ SNPs., [E A% T, 55 oM R B AH LG 2 30 21 4~ SNPs, 4518 YR T 18
K2 E H IR B AR R L T 43, st AL Ak S5 e AR AR A RA T IR A R

[E8EiE] A HZARRE; ERAFH0T; R LT W

Whole - genome Sequencing And Analysis Of an Erythromycin Resistant

Boredetella Pertussis Isolate
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[ABSTRACT] Objective Description of the genetic characteristics of an erythromycin resistant
Bordetella pertussis domestic strain, P2013109 by analysis of its complete genome sequence. Methods The
strain P2013109 with antigen type ptxAl/ptxCl/ptxP1/prnl/fim2 - 1/fim3 - 1/tcfA2 was sequenced using the
[llumina Hiseq 2000 and Pacbio platforms. After complete genome assembly, gene prediction and function
annotation were processed for further analysis. 15 other strains containing China vaccine strain CS and Tohama
I were then adopted to perform comparison analysis. Results The whole genome of P2013109 is 4 126 010
bp with GC content of 67.72% , and 4 085 predicted ORFs encoded. All the 23S rRNA gene locus display the
A2047G mutation. Comparing with P2013109, 3 long fragments are missing in the other 15 genomes. The
phylogenetic tree analysis showed that all strains exhibited 3 lineages, of which the two vaccine strains CS and

Tohama [ belonged to lineage I , displaying 76 SNPs in comparison to the other two lineages. However, the
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lineage II included only P2013109, which was divergent from the others by 25 SNPs. The remaining strains

were grouped into lineage Il by 21 lineage-specific SNPs. Conclusion The endemic erythromycin resistant

Bordetella pertussis in China showed a specific phylogenetic lineage, which was different from the vaccine

strains and foreign endemic strains in the genetic evolution.

[KEY WORDS] Bordetella pertussis ; Genome sequence analysis ; Phylogenetic tree analysis
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Table 1 The genome characteristics of B.pertussis P2013109 and the others (n(%)]
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67.70 3978 3633 1 3 1 2
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Table 2 Gene distribution based on COG and NOG

functional classification of B.pertussis P2013109
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Figure 1 The whole genome comparison analysis of

B. pertussis P2013109 and the other 15 genomes
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Figure.3 Genome-wide phylogenetic tree of Genome-wide
phylogenetic tree of Bordetella pertussis P2013109 and the
other genomes (including the BP_GD2017 isolated from
Guangdong)
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[ ZE] BH HUTRE R RESBIRYT O A0 T =W IEIRIT R, Ak K104 4
LI A T J1 208 B B LA R SR AL K R L 4% 52 1], X BRZH 8 4 T ARSI b R VAT, ISR 4L A
HAEICIER T LARRLT R REESHRIATT o HOES 4L R 5 I A7 8%, BB YT il 5 O Th Ak [ 22 % 5 1fn 4
$(LVEF) . &£ = &7 7k K W4 (LVEDD) 22 Z I 46 K 4% (LVESD) L OHEIL i (CO) | O AR & [N-K
Ui Ji £ K445 (NT-proBNP) | 9 S T REL N K2 % (ET) . — %L A (NO) | Ak R % [ 75 —#E (MDA) | %
LB AL (SOD) i Ak 20l (CAT) J L K i 35 [l 21 ok 202 (HCY ) - FLEEEE R -3 (Gal-3) /K P 1948
TEREBL ., SR MR A BT BANCRE TXHBYL(P<0.05) ;7497 20 dJi , 4L LVEF ,CO 4%
TRITRIFH S , HOWE A & T3 R 41, LVEDD \LVESD #8357 A %A%, HLRES AR T3 R 41 (P<0.05) ;38
J7 20 d )5, WG 2H 58 2 L7 NT-proBNP . ET MDA HCY . Gal-3 /K V-4 VA 7 HiKRAR , ELW 41K 7% fE 21
(P<0.05) ,NO .SOD .CAT /K F-EIRIT T FH i, ELWESA & T XTIRAL (P<0.05) . 518 KRR SRS
TR YT 6L B 0 1 RE IR RO B 3, W ) 8 A 0 T BE RN PN R T R D O UL A% , B v B 4 Ak B 38
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(IR 0 O 10 RARLL SR R R iR s - FLsEE 3R -3

Efficacy of Sofren injection in the treatment of coronary heart disease with

heart failure and its effects on levels of serum HCY, Gal-3 and NT-proBNP
ZHANG Zhiliang', ZHANG Xin', GAO Weifang', YUAN Yu**

(1. Department of Pharmacy, The First Affiliated Hospital of Xinxiang Medical College, Xinxiang, Henan,
China, 453100; 2. CCU, The First Affiliated Hospital of Xinxiang Medical College, Xinxiang, Henan,
China, 453100)

[ABSTRACT] Objective To explore the clinical efficacy of Sofren injection in the treatment of
coronary heart disease with heart failure. Methods 104 patients with coronary heart disease and heart failure
were randomly divided into observation group and control group, with 52 cases in each group. Patients in
control group were treated with alprostadil while patients in observation group were treated with Sofren
injection on this basis. The clinical efficacy of the two groups was compared, and the cardiac function [left
ventricular ejection fraction (LVEF), left ventricular end-diastolic diameter (LVEDD ) , left ventricular end-
systolic diameter (LVESD) , cardiac output (CO) ], heart failure marker [ N-terminal pro-brain natriuretic
peptide (NT-proBNP) |, endothelial function [endothelin (ET) , nitric oxide (NO) ], oxidative stress
[ malonaldehyde (MDA ), superoxide dismutase (SOD), catalase (CAT) ] and serum homocysteine (HCY )

and galectin-3 (Gal-3) were observed before and after treatment. Results The total effective rate of treatment

A2 A 2018 57 4 B F A LT % 3 A (2018020972)
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in observation group was higher than that in control group (P<0.05). After 20d of treatment, the LVEF and

CO in the two groups were increased compared with those before treatment, and the two indexes in

observation group were higher than those in control group, and the LVEDD and LVESD were decreased

compared with those before treatment, and the two indexes in observation group were lower than those in
control group (P<0.05). After 20d of treatment, the levels of serum NT-proBNP, ET, MDA, HCY and Gal-

3 in the two groups were decreased compared with those before treatment, and the levels in observation group

were lower than those in control group (P<0.05) , and the levels of NO, SOD and CAT were increased

compared with those before treatment, and the levels in observation group were higher than those in control

group (P<0.05). Conclusion Sofren injection has significant effects on coronary heart disease with heart

failure, and it can significantly improve cardiac function and endothelial function, reduce myocardial damage,

improve anti-oxidative stress ability , and promote disease outcomes.

[KEY WORDS] Coronary heart disease ; Heart failure; Sofren injection ; Homocysteine ; Galectin-3
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PEFE 2017 4F 10 H & 2019 4F 8 J fEA B IIE
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SEARTRZE BUAHE, B MR R A E SR E .

®1 MABRE-MRABLLE (%) ]

Table 1 Comparison of general data between the two groups [1n(%) ]

el n P (1) (%) NYHA 732% ( 1 /T %% ) e O A (AF)
PS4l 52 30/22 55.34+8.41 24/28 8.15+2.07
X HEZH 52 27/25 56.97+9.05 27/25 8.84+2.11
2ItE 0.349 0.951 0.346 1.683

P18 0.554 0.344 0.556 0.095

1 NYHA b 35 FE A 2.0 lF 2423 (New York Heart Association ) .
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ARG o X R ZH AR A T L b R U A R
CHE P Al 0 25 4R AR ) T AR A IR W), A - 1
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OFF BN FRAE : 5L 6 PRAE IR S A4 B
58 B R, OIRENGE 2 R DL b AR E
RBARGEA Pt O RERRE 1 90 TR Stk e
AR TSI W s O YRR AR R 1 .
BARCR=(W+EROEOE . QL IhE 437
THRITHT J6YT 20 d J5 R B RO 3l B E B
O IREAS TR AR , A4 70 28 5 1M 73 %4 (left ventricu-
lar ejection fraction, LVEF) | Z£ & &F 5K K P 12 (left
ventricular end-diastolic diameter, LVEDD) .\ & & X
45 K N 12 (left ventricular end - systolic diameter,
LVESD) .. fE Ifil # (cardiac output, CO) . @L»
PREY) 23 TRIT T JRYT 20 dJR R A TR
JRFER DKL 3 L, & R BT Co o 5 I T A, FH IR B
P& W B} ¥ (enzyme linked immunosorbent assay,
ELISA) A6 0 N- 2K Sy % £ JIK i) 442 (N - terminal pro-
brain natriuretic peptide , NT-proBNP) 7K, if 57 &
R H LELSAEYRHEARAE . @N Y6 :
(] = JBCHIL T, FH 80 ST £ 92 125 4 I 1 B R (endothe-
lin, ET) , 50 &0k A I ENAURHCA RA A
JH R PR 30 D il 125 A I — %016 & (nitric oxide, NO) ,
A&k A B A RHECAR R AR, ©% L
PR 6] E I, AT T 2R W (A

I A 1% (malonaldehyde , MDA ) , % 122 W 4204k il 722
K I #E A 1k W BE fE B (superoxide dismutase,
SOD) , ] WS 5 1:k %8 fk Uil (catalase , CAT) ,
R &k A R AR TR . ©@IiE K
F [ BT, AT A S O 1 ) ) 784 > i 2
I (homocysteine , HCY ) , il &2k F L IEHFEA )
B A B2 5 FH ELISA AG 2 7L ¥E4E 2 -3 (galec-
tin-3, Gal-3) , 1| &K [ 5¢ 8 BG medicine 23 7] .
1.4 Giitehbs

K SPSS2 1.0 Bk AT e it 2 #r . it
BRI n B0(% ) Fn , AR LR H R s it
R (x+5) 3w, 21 1] L3R R ST RS £ K
5, RN IR T RIS LR R FEAS ¢ 6 86 . P<
0.05 FRZRAGIFE L.

2 #Z#R
2.1 WHHEBE GRS R b4

WAL B EIRIT A SR & TR, 2 5%
B2 E L (P<0.05), LFE 2,

x2 MABFRRKRTRLE (=52, (%) ]

Table 2 Comparison of clinical efficacy between the
2 groups [n=52, (%) ]

4151 TR GES T SRR

WL 27(51.92) 22(42.31)  3(5.77)  49(94.23)

SR 16(30.77) 25(48.08) 11(21.15) 41(78.85)
P! 5.283
P1E 0.022

2.2 MHBHIRITHIS OIIRE L

16YT 20 d J5 , P4 £ 3 LVEF ., CO ¥ 88A )7 1l
ThEs , HWZE4 i T %I 4l , LVEDD . LVESD %%
TRITRTREAG, HOUESAUIC X B4 (P<0.05), IL3R 3,

®3 WAHABEFRTHRONELLE [n, (R£s)]

Table 3 Comparison of cardiac function before and after treatment between the two groups [n, (x+s) ]

ity I (A ML (n=52) X REZH (n=52) ¢ PiH
YEIT R 40.12+7.24 39.23+7.05 0.635 0.527
LVEF (%) fzﬁ o iy e
BRI IR 49.62+8.08" 44.37+7.39° 3.457 0.001
S 64.10+6.84 63.27+7.12 0.606 0.546
LVEDD (mm) {Zﬁ " - =
BT IR 54.48+6.04" 59.32+6.45" 3.950 <0.001
BT 45.71+6.37 45.08+6.51 0.499 0.619
LVESD (mm) fzﬁ - - N
BITIE 36.27+5.35° 40.13+5.98° 3.469 0.001
. ey Egil 5.09+1.01 5.02+0.95 0.364 0.717
CO(L/min) 2 )
BRI A 5.96+1.02° 5.48+0.97° 2.459 0.016

5 FABIT TR L P<0.05,
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G957 20 d J , Wi 4H B 3 1L T NT-proBNP.ET  0.05), L3 4.

x4 MABFBTAFORREY AEINEELLE (x+5)

Table 4 Comparison of heart failure marker and endothelial function between the 2 groups before and after treatment (x +s)

EiEKn s} ] M (n=52) X A2 (n=52) il P{H
YAYT R 1.87+0.33 1.80+0.35 1.049 0.296
NT-proBNP (mg/L ) T
PEvE 0.76£0.20° 1.27+0.28"° 10.688 <0.001
RIT T 124.32+24.15 120.48226.24 0.776 0.439
ET(ng/L) o . .
I 70.12+15.41* 05.34+19.17* 7.394 <0.001
YT T 66.47+12.54 68.29+11.47 0.772 0.442
NO (pmol/L) - , ,
MEv I 96.12+18.74° 80.12+15.36" 4.762 <0.001

L - 5 R 4R R ELAE, P<0.05.
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Table 5 Comparison of oxidative stress levels between the

two groups before and after treatment [n,(Z+s)]

I I B BT S
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(UmL)  JA¥FJ5 52.1748.95' 43.26+7.85' 5397 <0.001
CAT  IBJTRT  5.16x0.97 5.37+1.05 1.059 0.292
(UmL)  JA¥F/E  7.97+1.33' 6.69+1.21° 5.133 <0.001

1 SRR AT, P<0.05.
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Table 6 Comparison of levels of serum HCY and Gal-3

between the two groups before and after treatment [n, (x+s) |

wnwm I L) e
HCY  JAYFRT 19.35+2.54 19.84+2.63 0.966 0.336
(pmol/mL) JB¥FJ5 15.13+2.04° 17.27+2.12 5.245 <0.001
Gal-3  IGY7HT 12.34+2.17 11.87+2.24 1.087 0.280
(ng/l)  JBIF)E 4.16£1.02° 6.39+1.31° 9.686 <0.001

T SRR AT H gL, *P<0.05.
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Application and prospect of MALDI-TOF MS in pharmacogenomics

CAO Shujuan'*, LIU Bin', ZHU Anna’

(1. Agena Bioscience Co., Ltd., Shanghai, China, 200030; 2. Guangzhou Darui Biotechnology Co., Ltd.,
Guangzhou, Guangdong, China, 510670)

[ABSTRACT] Genetic testing promises to improve the quality of care through the development of
predictive one - time assays that will allow practitioners to personalize the diagnosis and treatment of health
conditions. One of the frontrunners in this burgeoning field is pharmacogenomic (PGx) testing, which uses
genetic markers to anticipate patient’s responses to medications, thereby improving efficacy and safety. Matrix-
Assisted Laser Desorption Ionization Time of Flight Mass Spectrometry (MALDI-TOF MS) , which was
developed in the 1980s, has become one of the mainstream technologies for genetic detection in the clinic.
MALDI-TOF MS can accurately detect molecular markers, such as single nucleotide polymorphisms, copy
number variation, and insertions/deletions, commonly used in pharmacogenomic testing. This paper introduces
the technical principle of MALDI-TOF MS and summarizes several research cases of MALDI-TOF MS in
pharmacogenomics, aiming to promote the application of this technology in pharmacogenomic research and
increase researchers’ awareness of this technology platform.

[KEY WORDS] MALDI-TOF MS; MassARRAY ; Pharmacogenomic
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mass spectrometry system
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The application of nucleic acid aptamers based on Cell - SELEX in tumor

diagnosis and treatment
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[ABSTRACT] Surface membrane proteins on cells can maintain the integrity of cell structure and
regulate cell physiological activities. Their types and expression levels are closely related to the occurrence and
development of cancer. Cell-SELEX is a selex technology which screening targets are complete living cells.
The biggest advantage of Cell - SELEX is that it can target multiple membrane proteins with natural
conformation at the same time in the selex process, and it does not need to know the types of cell surface
proteins and their expression levels in advance. This technique is especially suitable for nucleic acid aptamer
screening in tumor cells. It brings new ideas and methods for drug screening, clinical diagnosis, disease
treatment and basic medical research, and it has a broad application prospect in the field of tumor diagnosis
and treatment. This article reviews the application of Cell-SELEX-based nucleic acid aptamers in the diagnosis
and treatment of tumors, with a view to providing reference for the research of Cell-SELEX, and to help the
molecular diagnosis and individualized treatment of malignant tumors.
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YibRic o A e 40 L 40 AR R TE A A [ Y
SRR 1, I FH I 2252 (AR LA W 2 Jig A K% it
J& o Tuerk %" HHE T 8 BUE R LA R G ik
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richment, SELEX) £ AR , £ JL F& At -, Tan 25 44 &
T Cell-SELEX Hi AR , ‘B4 LB A o #EAR I L
R PER IR IS B AR , IF BT 90050 1 ik 4
JH 2 A RIS S L ARR KT )i T e
L P A P AR 2 , Sy 25 i 2 i PRAZ W s
TRYT R B 22 IS S ke 1R Y SR B RN v L T
IR 2R SR A I B TR . A SO R T
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AGPEME 212 W MR PR RAEE

1 SELEX #AR

SELEX AR —FuBi (A A A2 R I HOR
I ARSI 2 G A 7 i AL T AZ 1 TR SO (ss-
DNA LT RNA SUE ) S B4 & , UERioR 55
YyJsi4h 3 9 DNA, 73 2 SHEYI 25 5 1) DNA, DL
DNA J #5 Mz #F 17 5 & i 5% =8 S Wi (Polymerase
Chain Reaction, PCR) " # , 17 T — 5 1 i 12 &
fio A EE TR S, L SR IS
s SR A AR SE AT oA ) DNA 2 RNA
Oy TR TR 2SS R SR R SR R ) ) DNA B
RNA MBEALSCZE 43 85 ok, BIAZ RS e

N Y B EE BEAIL L A% 1 W2 SO 145 DNA
SCPE RNA SCIE Bk B RNA SO %50 2P
Ui 244 20 /NI ) i 91 (i IX sl A PR A P

DIYEA 1, 2 22 SR MR ISy S A g S A 2 5 |
P &6 L), R 24 20~40 AT 1 B AT
I, PR AT IR 107, Bg b, PEA R 10" ALY
BEALSEAZ T BRSO L w5 1 B vl RE Y SZARAS
2,01 AR FAFAE R BT A 70 1 TR, U A S
PERIRZIRICAR ™ . BBESER IR FP 9], Al e
IASGAN R H A7 5 1 ASE B9 — M =24k,
KA A B G T RIASE, H T BEHLT 51 A7
TE , SCHEH ) PR SEAZ T R N PP 910 4% S TP B 22
T 202 Y 2 A 5%, 3 TC A B #0% e 3k A T %o
TR Ty, U L A A LA AR bR 4,
TR SRR PUIAEAR " (UL 1A 2 C) SR I5 45
7 PCR RSN SEEOA , IR B 4 S5 5 45
BRI TERZATIR , 203 B ARSI 1, 2R
P AT R R R RS TR

IV HT SELEX FAR ik ALY B )3 , (4%
DNA & il N\ BESREE 75 S5 5 il (human im-
munodeficiency virus reverse transcriptase 1,HIV-1) |
A0 AR T R NIK BT DL B R R
(adenosinetriphosphate, ATP) \ZEFRYE/ T HL
Yy, B RJmE T B AL, DL SE R AN
T BRI FBA R R, G
eSO, O B e B S A i s
R E R E R R (AR D) o &t AR
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i A G 25 U0 12 M bR 7 4 B 3 T A R AR A R
ANHEAE A 5 7 AR BE 2 ) 5 R RE 2 A 254, 4N
FME AP E R R A ST RE A 7, i A B
F R 1 30% , X L6 (TR DI AR5 T BE IS 4 R 40
P45 H 5 B, I ELXH 20 B A= PR I g b 25 S B
FHM G0 38 38 5 MR A B 2 D REA Ok, %
5 20 MR 32 IR 5 v o S 00 A b R
7, H 4 B9 43 4k 1 L (Cluster of Differentiation ,
CD) i P r s i < . Hik, T i
B HY RE A TR AR 1 SR 42 1 38 FL 44, Tan 251
AP T Cell-SELEX A , 51448 SELEX $5 A
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Ligands may bind through hydrogen
bonding or dipolar interactions such
as dipole-dipole and dipole-induced.
These interactions constitute both
hydophobic and hydrophilic effects.
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Figure 1 Depiction of the aptamer structure and its

interaction with the target
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B R S R KO MR ) & A e
FE A B A8 | 3 B 58 A 1) PR 25 5 | 7k 440 PN 5 43
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5% e W ER 11 A i 28 B L3R IR /K- 3 55 M i 9
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AW bR R TS 5 TR R R E S

®1 ZEREEREINEBSRAUEREXT L
Table 1 The characteristics comparison of nucleic acid

aptamers and protein antibody
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#&2 R Cell-SELEX fif 2 t i 4% B4:& BL {4k
Table 2 The nucleic acid aptamers screened by cell-SELEX

B EEN i 2 Al bR it
GBI-10 S U251 4l % PRI AT AR
GBM128 GBM131 SV R U118-MG 4 fift & U4 TR AR
U2, U8, U19, U31 ST SRR U87 i3 341k EGFRyIII Iy T AR
WQY-9-B PR dpierd K308 W TERE
KMF2-1a AL MCF-10ATI1 R 20 B PN 2 3k 6
MS03 LR MCF-7 4l LW NG
KW16-13 AN 54 MCF10CA1h HR B IR T
TDOS B 41 it ik 958 Ramos 4fJitd NR DS RN S
S3, 85,812, 827 e NPC 5-8F #Jifl & FRHHIZ RN 8] YR 7 19 2R 4 R AR
TLS1,TLS3,TLS4, TLS6, »
L7189, TISI1 jiisra BNL IME A.7R.1 4l & T ERE
LY-1, 13,46, 32,27/45, 7/43 Ji s HCCLM9 4l % B W AR
LY-1 B HCCLM9 RV 0 4 TR AR T T R
PL1-8 R R A A PL45 W & AR 7L TS TRR SIELTE BT B
XQ-2d TR T PLA45 41l 5 A P AR A PR AL L)
Aptamers 1 and 146 [ R g HPAC 41/ & CSCs EAR L Pyah 3% , F I s 200 e ASm)
RLAO1,RLA02, RLAO3 ULk Caov-3 ZHJifd WA 25 ik ik
XL-33-1 45 i SW620 4l il SRR R A2 BT RILA

31 FEMRE AR W) A BT I 4 10 H X I 240 LA g 5 e DAY A RO S

i 12 Cell-SELEX Wi 146 (1A% R 3 /A T AR 5 1k
TR e 240 e, R ) ) R At 2 P gRE 4 B 5 O
L (R AEAE AR I (1 oy 22 5. Ik,
3 28 RES 5 Fd 20 A S ) ) A PR T
TRZE A IR AR Pt ] LA & BRI R i . Shang-
guan 25 % F| i Cell-SELEX $% A Ji% 3 4 % B8 7 %f
T T 20 A P 9 T 1 1 P IR s o 4 1
MR 5 1 ¥ B 572 1K 43 F (protein tyrosine kinase 7,
PTK7) . Jia %" FIFHiZH AR & B CD109 £ A ek
Sk XoF B R i AR AT 32 T RITRTT (8— A8 1) s
PR o Kaur 555 FHZ AL A5 H 1) B8 % 90 il i
Je 20 42 28 A A% RS 1 TOV6, 3l i siRNA (/T
P RNA) ULER S H A, 72 1 01 B0 00 78 76 it
i 25 W 1l IR A 10 980175 3 2B 1 (stress-induced phos-
phoprotein 1, STIP1 )%,

3.2 FEMPIR A AR YT Jy T K N

255t IR IR 9T RSCRAS BRAE Y SRR K 2 B
2l 5% P 9RE A0 ) e R 22 MR K DL R B R AR
i 2P 45, P A R 3 AT A0 i A v o R RN
Fp e, T ATE PR A s P R R
o Meng %5 B4 d 254 DOX 5 A8 41 i
Bk LH86 14 4% % 35 it 44 TLS11a-GC 183% 1 .25 ) -
I BRI BT R A, LB 45 R R B DOX-TLS11a-GC

PRTT LA T 259 A 30 ) 3 3% o Lin 5874401
TR DOX 2L TRk, 1 518 Bk 45 &
ZH 6l =GRS5, 245 FAIE] DOX REA JUa e
Hhu A A B 3E A b SRR R ) DOX X A FL AR &
2 P T 245 P B AR o Zha S5V BIFSE R B
FHAZ RS BARAE by Kk 42 S AR 40 B , B DNA 4
1) R Sk 2k 25, DA Ak B8 ) v 7 B H Y
BEAb, 3 B AR 25 G LA A RE I T iR S ) 36 77
(ST AT AR 22, ARAE AT DAAVE S 25 ) 2 AR 7 i
JEiZIATh R EZAEH,
3.3 TEAE IR 20 A 1T ) o

1 A b 968 411 B2 (circulating tumor cells, CTCs)
Ref% S s n g sh 28, o) i Jeg 1) 4% 28 1 A% Wl
DL R 5 AL AR A 0 (E, B R T A g AR
FHMNE ML S E D RERE R E] . T Cell-
SELEX i1 H ) A% R 4 EL A DI B8 1) 4 A S 1k
FUERME, 25 G ORI, 2 CTCs By Ao I 4 it
TR . J7 BELLAE " H ] Cell-SELEX i %
2| 1 5 HE /N B fifi 62 (Non-small Cell Lung Cancer,
NSCLC) F¢ 5 PE 45 G A% FR IS 4, SR 5 % Ha A 718
A 22 S RE GRG0 it /) 4
At £ A A I B CTCs . Xu 2% T —F
REAE S A% . e 8 B M I AT B 4R CTCs IO A
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Polymorphisms of Susceptibility Genes in Primary Biliary Cholangitis

GAO Qi', ZHANG Hua'**

(1. Zunyi Medical University, Zunyi, Guizhou, China, 563000; 2. Department of Clinical Laboratory,
Guizhou Provincial People’s Hospital, Guiyang, Guizhou, China, 550000)

[ABSTRACT] Primary biliary cholangitis (PBC) is an autoimmune disease with chronic progressive
intrahepatic cholestasis. The clinical features are characterized by the production of large amounts of
antimitochondrial antibodies (AMA ) and the damage of bile duct epithelial cells. The etiology and pathogenesis
of PBC have not been fully clarified, and may be related to the abnormal autoimmune response caused by
genetic and environmental interactions. The family aggregation of PBC, the prevalence of women are
significantly. The family aggregation and female prevalence of PBC were significantly higher than that of males
and identical twins, suggesting that genetic susceptibility plays an important role in the occurrence and
development of PBC. Genome - wide association analysis (GWAS) and case - control studies had identified
various human leukocyte antigen (HLA) and non-HLA alleles associated with PBC and confirmed their ethnic
differences. This article reviews the progress of polymorphisms of susceptibility gene in primary biliary
cholangitis.

[KEY WORDS] Primary biliary cholangitis; Genetic susceptibility; Genome - wide association

analysis; Single nucleotide polymorphism; Human leukocyte antigen and non-human leukocyte antigen alleles

JE & PERA YT AR AE & (primary biliary cholangi- 95 , I PRAE 5 DA PR A T T P IR AR 32,
tis, PBC) , BEFEFR M I A& P RE 7+ A Ak — AP TEL LSy Bri B e | X e 113 I )37 63 S ANV
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Jie e 2 W] BUFRE AL EE 2 D e s v, HRRTE 32
BRI R R S P ZERL AR BT A (Anti-mitochon-
drial antibody , AMA ) [ 7 A5 FIHAE | 5z 200 i 1
SEPERI . H AT PBC 1Y & i HILH v AR 58 42 )
Y (H Bk 2 ST 3R A, 1T R R st i TR B 2
J5 PR S [R) 4R FHAZ AR 8 S s D e Ay, 3 B
ETN A2 3% 2, B £ X B 5 N IS T 2 248
L) S8 SO AR S AR Bl X PBC IATRAY
ASWTIIER LA K AMA F6 0 79 328 7357 22, SCHR 438 19
Joa 1B S PR R 2 R # . PBC R BRI | IR
SRS B AY  Hopg R I8 G, B B0 B AMA
K AL B B, 2975 14~18 4F | B35 W h
IS W AR TT SR . PR, E—20 e ]
PBC I &g LT, $R B0 136 7 0 A0, X TR 45
HAFRRITRCR L EZL . KEWFR R, 5L 5
JEVETE PBC 1 A A e 5 S PR, ik
21 K BE 43 M1 (genome - wide association studies,
GWAS) FIE RS i B %85 H PBC AHOC By Sl (]
FE A N A 408 Pt i (human leukocyte antigen,
HLA) F1-E HLA PiRZE" . BUE PBC #Y 5 14 5 J3%
P 1 5y SR R 22 251 B IF 98 BIOIRAVE— 273

1 PBCHIZRIE SR

PBC & ik M 8 1 SR AR ME Lo M U R W0 I oy
T 551 LA R[] B9 S0 ity R0 10 = B — ik, 344
7~ T PBC Wit fe 5 k™. TR Z 8
(Single nucleotide polymorphism, SNP) J& A 2 &
R WL — R 238, FE AR
& DNA J¥51) L B 0 25 57 R ABE MR 2E 55
A R EE R AL R W AR Y 3
HFHZ —. GWAS J&— X AJE 4 5L K 41
P51 48 5 e SNP 3 BT 19 07 2%, H i i 38 1A R o
Z— SRS A HE S NS I DR 41 3 ] P 1R 31 - i 2ok
SR ASC R R 5L . HT, GWAS B 52
YoE th T ECT R S N2 5 Z i B TR A G 3
PRIA7 s, ) Bt B 3k T PBC N JRE 1) 5 JR 5 TR A7
JIFUESE T PBC 1 FR % 25 5% . HLA 45 B X
5 PBC &9 HA 5 AH G, JU & HLA-DRBI .
HLA-DQA1 .HLA-DQB1 %', EX¥Hl PBC A #f#x
L E A BER B ILI2RB2 R ILI2AY . HA
GWAS 52 % W] , TNFSF15 . POU2AFI . PRKCB
NFKBI .MANBA . IL2IR . IL7R Fl s 4k 17¢412-21
F R A & H A PBC A B 19 & % X 3, 1y

TNFSF15 Fl POU2AFI J& H 7~ PBC AHf 1 3% 5
JEEIE A (H 3 7R 5 Y R FE BRI PBC B v A7 4
R, Dong 4535 B H AR F1RK B b 25 40 1)
14/~ SNP o7 g5 78 H B DUBRARE iE 47 7 KA
g% % B, i W A G B SNP i £ J& CD80
(rs2293370) il TNFSF15 (1s4979462) . 3 4,
ILI2RB2 (1s11209050) \ STAT4 (rs7574865) . 17q12-
21 (rs9303277) . PDGFB (1rs715505) Fll NF - kBI
(157665090 ) %1 57 j% PBC AFEAH G,

2 PBCHXSZREREZTMH

2.1 HLA ZBRFEH 2Bk

HLA LR & AR 0 F ARGk 6p21, fi A
FREEASFEHF AL 173 000, 615 T ANFHELHF 4 b i
B2 B, 22 B A B e g
CAME ., RIS HLA B 45H K HAS 5 HLA 24
o T T CM2REEH X, 2ERZ T GWAS WF
¥R W HLA- [1 253 A X 5 PBC 1 & 9% b 35 A0 ¢
F % & HLA-DQAI .HLA-DRBI Fl HLA-DQBI %
, FLAE AT 3 P ) 22765 1 3 ok 2 AN TR 1) G S T
FRIE AT BB 5 e X B R 25 A SR A TR
i) PBC (1Y%t % &y J&%t: . Hor, DRB1*#0801 . DRBI*
0803 . DRBI*14 F1 DPBI*0301 J& PBC [ %) Ji % i
FEPA i DRBI*11 Fl DRBI*13 2 AR 47 1t 45 o7 Bk
o, Darlay 55" [R5 2B, B{R R HLA-DOBI
*#0402-DRB1*0801 .DQBI1*0602-DQB1*0301 .DRBI*
0404-DQBI*0302 5 ¥ [§ PBC A\ Rf %% LBk, FLAl
ff 9¢ © 3 W] HLA - DRBI*0801 J& ¥ [§ J £ K Al
PBC AR IE[A] g XUBS: 55 457 L A, 177 HLA-DRB1%13
JE H LA AR 5 38 R, DRB1#11 L AE B K H) A BE
kB, HE PBC AHEH, HLK A HLA-DRBI*
0803-DQOBI*0601 5 PBC A & FE AH ¢ , B {1
DRBI*0701 - DQBI*0202 1L A 5 Bt , 1ij 5 {4 Y
DRBI*1202-DQBI1*0301 A X 7 fidt 5 % #8244 B i
W A% 1, B fK & DRBI*0803 - DOBI*0601 Fil
DRBI*0405-DQBI1*0401 1] & 2 14 Jin H X PBC &
& 0y s AL S R, DRB1#1302 - DQB1*0604 #il
DRB1*1101 - DQB1#0301 & H: {4 1 ¥ 56 Bk 5 {k
T, Tm 2512 H AR PBC AR G 4 Tk DR 20 235 750
KB4 M v & B, PBC A 3¢ 3 [F] 88 (TNFSF15,
HLA-DRA ) [ XU LA 78 AT B 7k E AL 47 5%
[H 2% 3k i i A0 B /E . HLA-DRBI1 5 PBC %)
JRRE B AR OC (AT 2= H W & L, 5 PBC
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55 B M G ) HLA-DRB1#08 25 v 3L R HIZE 8T A
THE R B AR AIG , B R 7 DRB1+0301-DQB1*
0201 B9 /=5 & R RO HHCT N BERE A 1 a8t 1% 24 5 F
?Ehzﬂ
2.2 JEHLA ZBIEH 250

R HLA 2 W 2505 PBC B ki B % %

B, AR AR EB 43 B O R 485 A X R R UL Y
HLA 5 H 2 280, #2715 9F HLA S Jg 3 K b AT fig
FE4E 5 PBC & H Gt X 28 5% . GWAS WF5¢
AR RS b o R I 5 20 APl HLA
S 2 P 5 5 E UK PBC BB 1Y A0 A
K(F£1).

®1 S5HEINEPBC BEMEXAIEHLA = (P<1x107)
Table 1 Non-HLA sites significantly associated with Chinese PBC (P <1x107)

S I NP ERORM AA P FLtie
(95%n {5 X [f])
1pl3.1 CD58 rs2300747 A/G 1.84x107" 1.29(1.20~1.39)
2q33.2 CD28,CTLA4,ICOS 1s4675369 AIG 1.38 x 107™" 1.31(1.22~1.41)
2q33.2 CD28,CTLA4,ICOS 187599230 T/C 3.30x107™" 1.26(1.18~1.36)
2q32.2 STAT4 rs10168266 C/T 5.82x107° 1.31(1.19~1.44)
3q13.33 CD80 152293370 G/A 2.67x10" 1.44(1.27~1.63)
3q13.33 TIMMDCI/TMEM39A 1s3732421 A/IG 3.00x10™ 1.35"
3925.33 ILI2A 1$582537 AIC,G 6.55x107" 0.77(0.68~0.88)
4q27 I1L-21 rs925550 C/A 3.87x10™" 1.31( 1.21~1.40)
4q24 NFKBI 151598856 AIG 183 x 107 1.28(1.17-1.41)
9p32 TNFSF15 154979462 C/T 3.86x10™" 1.42(1.26~1.62)
9p32 TNFSF15 rs4979467 C/T 8.28x107™" 1.40(1.27~1.54)
11g23.3 DDX6,CXCR5 rs77871618 C/T 9.12 x 107" 1.55(1.38~1.74)
12p13.31 TNFRSFIA 154149576 C/T 4.00 X 10 1.35(1.18~1.55)
15925.1 IL-16 rs11556218 T/G 8.99x10™ 1.29(1.18~1.41)
16pl2.1 IL-2IR rs2189521 C/G,T 4.00x107" 0.71(0.66~0.78)
16pl2.1 IL-2IR,IIAR rs10852316 T/G 8.83x107" 0.77(0.70~0.85)
16g21 CSNK2N2/CCDCI113 182550374 G/T 2.00x107" 1.23"
17q12 1712 159303277 /T 5.58x107 1.42(1.22-1.56)
17q21.1 ZPBP2/GSDMB/IKZF3 1s9635726 C/T 2.00x107" 1.37"
19p13.3 ARID3A rs10415976 A/IG 3.61 x 107" 0.77(0.72~0.84.)
22ql3.1 RPL3,SYNGRI rs137603 A/C 2.06 X 107 0.68(0.59~0.79)
22q13.1 PDGFB 15715505 GIC 450 X 10° 1.36(1.17~1.58)

1 1)95% A {5 X [A] TGk R EL

221 MRIRILIN T H A% 15

i I8 TR BE R 7~ #8 4 % 15 (tumor necrosis fac-
tor superfamily 15, TNFSF15)j&—2S1E 175 T 40 g 3
FAFNA TR AR AR . GWAS B
FLFW], TNFSF15 3£ H 275465 H AR MUK PBC
N BE S A & . Hitomi 55 7 B9 BF 5F 45 R
7~ TNFSFI15 (rs4979462 , 1355682128 rs1857335 .,
rs117567605 . 1576015065 . rs3810936 ., rs76998125)
5 HACPBC W3 ARG, Hovb di 35 AH G Y SNP iz
FLIE 154979462 , 1% AL 1 AT RE 2 i 5 e s I
254 5 A% R T -1 (nuclear factor-1, NF-1) '& %%
4545 5% e 2% 38 i S5 3 PBC Y K 9 . Fang
S %ﬁﬁﬂin 1 [ PBC Aﬁtﬁrﬁia&ﬂaﬁ ff) SNP
i 5 J& TNFSF15(rs4979467) , 3% 5 H 7% Hitomi Al

o [E Dong % A R I8 B BF 5T 45 R A BT 22 5, H
rs4979467 i & AT SR E B , B 5 rs6478108 (=
1) Fl 154979462 (= 0.68) A 1R 58 & 81, J5 W # C 4t
B 52 H B SRR A X,
222 Ui RERILE

H 4 A £ (Interleukin, IL ) , 52— 28 AF 240
L g A T A 4 G R T A — R A
K AEE BRI Al H T . BFSEHRGE , PBC %%
WP T S Bh A e AR Y TL-21 B R £ e ]

— A5 B bk A AR 0 B B BT Y ) /JA
M2 5 PBC A" . GWAS BT £ M, 1121
(1s925550 ., 117005934 ) DA J2 IL21R (rs2189521) 5
DU PBC A Bf fie t 25 AH G . BRI PBC BT
F M & ) SNP {3 45 & ILI2RB2 (rs11209050) Al
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ILI12A (rs485499, 1s2366408) ¥, LiP 25"/ X} IL12A
B A R FBL Y 22 > SNP v S BFSE KR, B 3 D
SNP i 5 5% PBC AFFAH G, Horb il 3540 G 1Y
J& 154679868 F1 rs6441286, 1% 41 73 BT & BHL 1% 5 4>
SNP {3/ A5 15 I 55 %% Sk (£=0.981) , I H. 34 5 KR
PBC AR EA R, ILI2RB2(ILI2R-B2) ¥ E 4t
IL-12 5214 B2, ILI2RB2 1s3790567 {3 s, 14 25 v BL A
A Fl1s6679356 {37 55 1 55 v KL K C mT S 25 448 Jn iR
JF R A B XURS: . LA B2 SRR T IL AR
PBC & B ZAEH B T IL KR &2 et
FEAT S A5 5l B DI RERF T AR T4, IL K AH
AT 38 B AE PBC A Hh A EAABILR 6 A BT fe
2.2.3  HMAF T Tl 5 e SR K 4

T 7 e S VR SR U0 T F- 4 (signal transducer
and activator of transcription 4, STAT4) , TE4# B T itk
U0 200 6 ) 3 T 458 % 45 ol 98 SR 1 5 5 v T % 4
BRI i ) B S - 1] 2 5 22 P B B4
ML T 155 7 il . STAT4 A Z 5 C 4
5 RGO R R CT % TRgGEA
TESEZ Rl A B B MR A G . BFR R B, V195
by DX IS N BE STAT4 11 rs7574865 o7 i 14 45 {3 ik
T 5 PBC L F M K™, STAT4 BN L EMES
PBC (1) 25 #6543 r 2 W, 1s7574865 . 13024921 |
156752770 . 17601754 Fl rs10168266 117 15, 5 PBC 1E
Gt AR B A
2.2.4  ZAEREEE T kAP 4

4 9 7 T 9k B 40 g A0 O€ Bt it 4 (cytotoxic T
lymphocyte-associated protein 4, CTLA4 ) , £ 2RI
FIEAL I T 400, Wi 5 CD28 e e 45 &
F IR T Pu i B 52 41 L 3% 17 9 CD86/CD80 >k 4 il
M4 9% . CD28-CTLA4-ICOS %5 [ )ik % % i JF
A Z A~ SNP i i, EATT— B & PBC 1 XS
FAAN A, LR 25 T 40 i S BE S 38 B0
i hE PBC A B 1Y BA B A 5T R CTLA4
(rs231775) 5% PBC K% Lk . H AW ZE A 77
Mri= KB, CTLA4 3 A 1 rs231775 . rs3087243 F
15231725 17 5 #5 5 H A PBC SR 19 % 05 i JiE A
K, Horr rs231725 57 53 55 B0 114 16 301 2F 8 By B
PIAH % 3% 5 [ PBC A8 45 3 — 3.
2.25 EFFT O- WAL M 1 5 CD8o

Dong 25 {1 T CD80(1s2293370) J& 5 Hh [H
PBC ABF i 2540 5C 1) Fp I PR o5 . 8K 1 T O- 4
%4 W 3 % F2 T 1 (Protein O -Glucosyltransferase 1,

POGLUT!) 5 CD80#{ 2 N 01K 3q13.33 15
TR R A 05, JoBt B — T 58 > R B, POGLUTI
rs2293370 11,5 5 A 4 PBC % 1 B 4H 5 | X $2R
T POGLUTI %&£ [H¥E PBC B9 A& A= F1 & Jié vhml BE453 7
HEEMME, NIYLEIK 3q13.33 LAYEEFE NS
MU T RETE PBC By AL ke & — e HIPE R
2.2.6 NFkBI/MANBA 3 X 5

NFxBI/MANBA 3[R [X 38 £ F N 2 G (5
4924, TR E R JLANIE Ak 3 Ge 3 9 1 2 8 1A
DX 3, ANz 45 i R (rs3774937 , 13774959 ) Al
Te 2 B (rs13126515) ™ 2L & PBC™, fF5T W,
NF«BI /MANBA % [H [X 35 ) SNP {3/ /5, rs17032850
Fl rs227361 /2 5 PBC fix b 3 #H ¢ 1 Fy Jdk J R o7
5 Hitomi 55 43—~ HIL 2 1, 38 2 1R Sh D e 55
UE 5259 & 3B AT T i 5 % s [ LEF-1 #il
RXRa BB &G, i — DL R ny 238, T
fiE it PBC Y & A= FLR R

3 NE5RE

Zi LIk, PBC (Y A L S 2% , o S ase %
PG A e 2 Z2 P DR 3R, I v B 25 o 3 TR A S
2 2 M o T8 % 5 IR 7E PBC B & b
& B EAE B A BB Sk N 22 25 R
—/INER 3 ATY A R R R B ke L A 2 A
Tl B — ST . B X PBC AL by Sk
AR AN ST, 256 oAl IR ML, 42 4 SNP B JH:
Xt IOE A 45 5 18 3%, 5 A Bl TS PR T IRUBS: DA A
A1 PBC 7 & A, Al A XURS: , IAURS: 25 37 &
P 0 B #8196 9 5l Rl 8 PBC B9 ¥ 16 A1 R

g
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L &R K F IR S AL

LR KA PR A I i S 30 == 0 F IR B BF RS TH SCAEPE 6 107 5 LR R¥FEERE N, LR E
ARMFA G 32 44, b A IE S RIRFRE 4 45, Bl SRR E 424 22005 104, B EA T 1
& B RT3 44, SCIR E IREST A, YA BEBR A 24N L it A A A% R L Dk RN AR 1 BB R G
SERF S E i PCR A BFAR /3AT A B USRI RS &, LU R 2 G A YR 28 | m R 2O .
YIS FRAE SRS, A SRR SR S AR SR SR R

AR SR NTYL, BAREIN, % WA 00 IR KRR BT, B DA A
ZHEBRAARRER SRR VAL R, PHRESSEXREF ST 0, T EEE &Y
BHEM> &% 520, PEMAED S TR SMME 7L % 5 S 520, EAE G S
S TOAN KA R R E M L olk 2= 51 2 Bl AL 2 01, B R MR G697 7 ol A A s 16 B R B4R
B, P EFR R E G SRR TR R SR SRR IWREEESEEREET R EERA,
INARE B SBYPIRE D S/ S AR, IWAREEND SRR EN S 425 EERL,E TE
R B TRE T - R F R LIRS  HNIN R EF R R ME . BRI
Tia) Sy JEF 8905 1) & i LA 559897

e EULEAZSG T, IR K2 I 0 5 B 42 10 28 Gt JF 7 56 19 L Rk 55106 PRI 5% , 38 JL
A FE IR TR AT 2 AR AL B2 IRAMAR AR IR 7 55 7 T B T 1 2 80 8 | 22 R b 67 s 4 [ 405t
Ko IR KA IR I 5T B LA AL B 22 R 0, 5 IR T R Wik A5 24 5 IF e P AIE 9% 1Y 43 F12
W JHF T 5 1) B 8 2= ML SRR 5T, A 22 OB 19 0 2 W B SR SR R 2 W v B T AT
BEPE B P 2 R . RGO A - (1) AP A8 % 43 7 70 BRI AR L2 WG - 257 T DNA H
FAL o AR R FE A Y I 35 12 Wb AT DE A A 2R 5 (2) I8 00 5 4 JE 8 42 7 ik ATl R 9%
RGNS L RUNT 5 B e ZERFFE , LA Th17 40\ Th22 4 i L & CTL 40k & 45, H IR T 7. oA
JHF 9% 3% 140 I 4 BH 4 I PR T30 437 B a5 40 , R s 2R 1k 38 [ s 40 S 7K - 5 (3) AR 405 A6 s v Y
SEAH AN R FE < 3 2 I R A TR 25 5 i AR Ak 22 4 6, ke Be 1 O R R BB B A e AL
P F R AL, IR b AL
W5 vl Re A B T2 M 2 AU 5% R
e IR 21 L GE IR TT, N T
I RIBTT , BRI R A5 SR
(4)HBsAg ¥ BHAIF 5T % o BE AR 7K
HEZRBERERALH EHE AR
Bl 4y 973 W H IR 1L &R
B HRBERESFELTRE ., 3K
FAUE R & AL F) 10 30, 358 110 7R
BRI LR A 200, 1R E
P A2 AR AZ U B ) & 3 24 R 8 SC
1355, Horp SCI ks 71 &5 . Lg%
FE A+ 21 4 LS A 41 44
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(HFicHi5iar&E) F2009 £5 A€lFl, EHPLKREFE, (FE
REEE) ZFEHERAFTED, PURFEREEARGERL A DEEIRE
ERAMAFEZITHG FEEZNEETNY, CEREE—HUF FIZHERTE
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