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WE. BB S E A R (metagenomic next—generation sequencing, mNGS) 5 52K 28 15 55 335 F2 1F i 58
Y S R R A . iR B AT 2021 4 2 —2022 4F 9 Bl i X 12 B 00T 1Y 310 19 S8 12 i 3
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7 5.(91.29% vs 30.30%, ¥’=148.120, P<0.001;28.26% vs 73.91%, x’=13.793,P<0.001) . £&if mNGS fEi8 5 12 25 il
TR L A 3R R AL GRS 0 = B R A AL BN T, AR S R PR IR YT R R . IR (LGRS
N GS 7 JEURG I 532 0 v B 08 T A JoR B ARG I B 422, mINGS FE SR A TG4 119 22 Tl i i A% 45 S8 00 [ It 705 TE A A 352
74 6 1 1 2 331 0 D

KGR : WYY R RIS I 2 P A AT 5 I Ko
FESES R446 XEHIRIRED:A XEHS:1009-9727(2023)11-1173-07

DO1:10.13604/j.cnki.46-1064/r.2023.11.09

The diagnostic value of metagenomic next—generation sequencing
in pulmonary infectious diseases
MENG Beibei'?, LIU Haichao>, HU Zhenhong®, QU Lei’*, FANG Yao'?
1. School of Medicine, Wuhan University of Science and Technology, Wuhan, Hubei 430065, China;
2. General Hospital of the Central Theater of the People's Liberation Army of Chinese, Wuhan, Hubet, 430061, China
Corresponding author: FANG Yao, E-mail: lolfang@sina.cn

Abstract: Objective To compare the application value of metagenomic next generation sequencing (mNGS) with
traditional culture in diagnosis of pulmonary infection pathogens. Methods The clinical documents of 310 patients with
suspected pulmonary infection admitted to the General Hospital of Center Theater Command from February 2021 to September
2022 were retrospectively analyzed. The results of mNGS and traditional culture were analyzed, followed by comparison on the
positive rate, sensitivity, specificity, accuracy (ACC), positive predictive value (PPV) and negative predictive value (NPV)
between the two methods. Results  The study revealed that mNGS can simultaneously detect multiple pathogens, with the
highest efficiency of detection for bacteria and the lowest for fungi. And the sequencing numbers of bacteria, fungi and viruses
shown by mNGS were significantly different (H=70.361, P<0.001). In comparison, mNGS displayed a higher positive detection
rate (88.40%) than traditional culture (29.70%) (x’=162.373, P<0.001), but the consistency between the two methods was not
significant (Kappa = —0.003, P=0.902). The sensitivity, specificity, ACC, PPV and NPV of mNGS were 91.29%, 28.26%,
81.94%, 87.96%, and 36.11% respectively, compared to corresponding 30.30%, 73.91%, 36.77%, 86.96% and 15.60% of
traditional culture respectively. Through analysis, it is confirmed that the sensitivity and specificity between the two methods
were statistically significant (91.29% wvs 30.30%, x’=148.120, P<0.001 and 28.26% ws 73.91, x’=13.793, P<0.001).
Conclusions mNGS can significantly improve the detection rate of pathogens in pulmonary infections and provide a
complementary tool besides to traditional culture method for accurate anti—infection therapy. Furthermore, both traditional
culture and mNGS pathogen detection methods are highly dependent on sample quality and detection quality control. mNGS
requires the correct interpretation of comprehensive, non—destructive pathogenic genetic information to accurately identify
pathogens.
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25 R AR ARG aE 3R ORI IR I2 WG S pR
B TRUERIAEE ARG i R 2 W
R LA IR I 5 | R B 2 A2, B2 W
AR 38 AR, Tokil /e Y AR e BT A A BT
B & e w5 ok, 22 3 R Al — AR ¥ (metagenomic
next—generation sequencing, mNGS ) J&— i = 18 &2l J5
T ¥k AU AL G A W 355 35, 0 9 4 R 158 90 S
RIBOwE AR, B A T far ) 5 R R R
AR 2 i S5 P I AR mNGS I R I FH Bk
T3z AR PR B X6 LA i3 gk e a2 Wi v 4 i AN (i
AR B X R R s = EDUL T o [RIE, AR SC
1B 23 H T 2021 42 H —2022 4F 9 H A ik X
2 Bt P 2 5 10 TR B 2 RSO A 28 2 ik R 2 — A
J¥ 0 310 B BE2 Il F R e i 5], OF b H b S e &= A%
GEIEFEINS B TR — 2D TR I PR = 55 N\ 53 % Jiti 35
YL mNGS I FH 8 B AT
1 BZREHE
11— FH %A A 2021 452 H —2022 4
9 J v s ik DXL B BE WA TR A 28 7 B PR A AR ) A
DU %) 310 18] B2 il A0 Sk s S8 5 )i DR B, MR SR LN
F2EBERE AT A2 S SR A A 45 2R . mNGS 5k
W EL GRS R
1.2 R Z
1.2.1 G AFIHERR bR A AARUE: (1)2021 42 H
—2022 4F 9 A B X R BE B WA 1Y BE S i IRk e
B (2)FF A mNGS @A AES s (3) £F & Il ik e 12
VS s COMTIE 30 A K, N8 b, S A I T 9 s i
TEE R B8, A AN B e /e R R /% I 5
Q% s Qi A AARAE AN (B ] SR W s @ 40
Ha(WBC)>10x10° /L 8% < 4x10° /L, £ 5% AP s 240
A% A2 7% s @B SAR S Ao o R B R
PRI 52 s )M O AR EONE E FR . O~@
B — T+ QI , I bk S i 58 g i i) Jo P 5 M
PN N i e S I B 2 Al 197 N 3T

HEBRARUE : (1) mNGS 5 5256 % A% G2 15 57 46 W A
L B Sy A i B e P R AR A L (2) I R B S g =
TERIANTE R L (3) TOh SR Ak, T 3% 77 s il v g
VR RAS L 4G 7 ¢

122 WGRH DmRAEIRSH &, 56
310 {51 5% 12 fili 1505 % G 1B I DR 2% B0 A0 512 6 05 D 4%
FREEIL W2 Il A0 IR 264 91 (i &I e 4 ) A fifi 30
JE Y 46 5] (I it B Jgk e 4 ) , Hovp B3 1 168 1], 4o
14241, AR5 (15~95) % , WL 1.

1.3 WGHEMFARE

131 RbRA FEPUAE R MR ERA , V8 B
SR A BRI 1 2~3 U, LRI I 7 Ak
TREBIET , HlE 8 TR e 25 W) £F <2 5l B W% K b AR
BT R, BURE 1~2 h Nk . 7EMRA% s F
WA PR AS T i, A 3 N BRIR 40 M %/ N T 104,
H4HE>25 A4, BE i/ M o fil<1:2.5,

1.3.2 SCRVE M YR WL (bronchoalveolar lavage flu-
id, BALF) R Hif 56 3% 2% T FUAS A5 HE B ™ H2.00 i 1l
PR SR PTEEZ ) L5, JFIE AR ATES /K 4 h, i)
s W3 CT 358 B H A i Be A S A0S I ELEE O IRl
FIREA AR T 5 mlL, SEREAR UEFT 5200 AL G 85 97
T e i Y

1.4 mNGS#N 5 5mRIEREZ

1.4.1 mNGSHG Jr ik 545 AL 6 IRPR A% £
IR 28 B (AL ), S50 R e P4 468 « OFEA Kb
P (42 FRAREREAR R AR R R AE 1.5~3 mL HR 5 fili v o
VR ARAS, B 450 pLfiInA 11.5 pL 1.0% R % (A
JE40.025%) , Fo4r iR e AT 15 s J5 , IR E S min,
SRIGINA 75 . 45 £ RN, FEA- IR BEIR ) 15 s J5
37 CHIA 10 min, 4 £5.0045 18 000 g £5:0> 5 min J57 , /)
O FE 450 WL L, IRHRZ5R R 70~80 WL A, 71
B 800 pL W R 2% phER A WL , 78 4 R IR I iR i
2,18 000 g B0 5 min Ji , /N0 FE 800 pl |
B HB L 5% B 70~80 L WA . 1% i A 370 pl
Tris—EDTA 2%t , J23% 1 2T, A 7.2 pL Lyticase %
BER (RT410-TA, Jb 50 KARAE W28 7)) iR 47 Bl BE
I JE A 250 L 0.5 mm BEIE R AT 4 Bk B IR &
35 JE L300 wLAEAR ) ; @4 2 $& B : 4% I TIANM-
crobe fif Bk % 5 IR B3 2 ) DNA/RNA $2 B 7 &
(NG550-01, dt 50 KARAE Y2 6] 6 W] A5 4545 20 R i
11 @ EM H ; @I ¥ (3£ T BGISEQ-50/MGISEQ-
2000 774 ) ;s ©FCHE 43 Br < 05 T A5 A 45 L 1
FE R T e AR S T Gl A B5ai 2o RS A B E o L
Xt BWA (http://bio—bwa.sourceforge.net/ ) 2 g N 2% ik
270, K BRARE 225751, S5 AR SE PMDB 9
JECBCHE J2E DEAT FE T R A5 B 0% DT i 2] 358 ol JEL AR £
%1%, PMDB(Plant Metabolome Database ) 54 J£ i 55
T 5 SR S 10 989 FP AN , 4345 196 R4k
FF TR A 159 Foft 32 JEAAR/A T AR/ ST 5 AR 1 179 Fi 2L
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TR .5 050 i B bz 282 F 27 AR HL o g iR k2B 0 B IA]
KR A < SRR E 20162212303 .

(2) &5 RHANE A0 (BT IR BRAN ) i 2 A7 AR

HORS 95 b At AR A A e 10 A B 0 BH A
FL VA R T A0 B0k HE Al TR R S A R E B
PR SR AT AFT TR 5B A sl E KO A
LA PHEK (reads) 5 525 BE PR 21— S00] 30 FHPE
WAL G B FER I BR TR, H mNGS reads 50K F 50
B, A AT DA A R BH A
142 RIFFEHAEMERE  RZIRIRA LA A P Ao
UG R, A B IE B ARG IR () LB B 55 7% AR
MBHE B T M) 1555 24~72 b, PRk P MR 78 EALES:
I (g BB A A M e AN v ) AR 2 b v 4 2R
B R UM o I R BRI 4 G I R B, HEBR
5 5 DA TS e DA T B ) SR 1 A I S R e S
15 %it5 7% K SPSS 26.0 AF AL G . %)
IEA A A T R A B e il 22 6 om  JRIE R4
AL AR5 (D) FTIY 3A5r BRI FE (Ps, Pog) s o I
BGOSR (%) SR K (%) F/om o 4y
AR 2] [A] LR HH R 5, MeNemar ki 35 FL 4% 2 F
R 7 v B S8 AP R SR Y 225 5 R 25 2R L
¢ H Kappa — S PE A6 %6 o FIF 1E & 43 1ii & H Mann—
Whitney U K 5 %5 9 20 7] 22 5 , J Kruskal Wallis H
K65 362 4 BT 9 JL B P B B0 2 TR B 25 5 o LA 565, DA
P<0.05 H 25 A5 r 0 Lo
2 % R
2.1 —fFH
211 ANOGit2E R MG R LR BUR G BRAE
WA A, AR PR AT 26 it 30 % e A1 2 it s e e 2 22 [
RGOS AR,
2.1.2 BEEEEEHE 310 ) B E A I & i 98 i
(31.61%) , ¥ IR W 54 ] (17.42%) , 5t 0> 95 28 ]
(9.03%) , IXAEFE 23 191] (7.42% ) , B & 21 4] (6.77%) ,
HZ R 386 A2 14 451 (4.52%) , FHESR 12 611 (3.87%) , Z
UG EEEIT 42 1049 (3.23% ) .

2.2 mNGS% R 5

221 mNGSH: B A4 H mNGS K H e
Ji B R 18 T, mNGS At S8 HE T 3 467 1) 41 B 43 0l 2
] 7 A B TR 37 9] (12.00% ) 45 4% o3 Wi AT 181 /42 4 et
26151 (8.40% ) LI WE LA B 25 191 (8.10% ) 5 EL TR 43 1]
JE O S BR T 27 61 (8.71%) | HI EX il 48 F B4 11 151
(3.55%) I W & BR #1011 (3.23%) 4 th 75 10 151
(3.23%) 5 95 B8 43 il 0= N 2K 9 92 05 B 7 AL 45 f
(14.52%) NFIE200 55 4 58 43 1] (13.87%) AN 5
291(9.35%) . W2, mNGSH:H 19941 (64.20% ) i
R GY 2 Bh B LA L (o A, e, (] gk g 2 Fp
g AR 118 141] (38.06% ) . 3 il Ji 44k 52 451] (16.78% )
3Fh LA b AR 29 491 (9.36%) . AHFSE mNGS X 40 B
FAIAGE HH 355038 B g, KT L AT (ARG B 2R i A1 i R
W s} 5 7 it 52 ) 2 mNGS AR H 1 Dl — 283 iy
Bt

222 AUEH E B R EETAEN 22 S X
o B A CHH R L L TRT 35 ) T 9 BGHEA T L3 4T, R R
K B P SNV BOF AT & IES A, A FEARE
S I AT IR ZE 0 A0 ECDE 0 BE T 90 BCLE T A
A Kruskal Wallis H¥ 56 2 5 H & i 2% 2 L (H=
70.361, P<0.001) o P H k47 W9 7 b4, 45 i - 48
- H @ (H=51.656, P = 0.008) . 2l # - %% & (H=
120.690, P<0.001) . H.B#—Ji%#E (H=69.035, P<0.001),
sk A 7 %0, 4 1 (180.00) > EL & (62.50) > 5 7
(13.00) . AW TN EE T EL B N EET 14

23 MR mNGS 5 5% I F 45 535 Ik RAA M 45
R mNGS K H R R AR B R A IS & Tl =540
Br SR AT ARSI 52 6 2 8 1 5 AR I ) 3 R
T AR (K 1) . SC = L e s 77 Pk il iy
S5 UL 240 R T Ry il 2 Al PRLBRL T 18 461 (5.819% ), il
RICTEAAE 1141(3.55%) , KIEAFFH 5 41(1.61%) , B
PR R R & BR 18 1 (5.81%) , #h & TR 17 )
(5.50%) , B REAE B FL T S B (1.61%) . 522254,
mNGS 6 I 5 UL 1) 240 PR, 2 il 2% 11 B v (37 3]

F1 310 BIERRIL AR FrER RS B E WA O ST AR

Table 1

Demographic characteristics of 310 patients with pulmonary infection and non—pulmonary infection

FFAE Characteristic

Jiti &R B¢ Pulmonary infection

|E At /S Non—pulmonary infection Ze P

AFHE 15 AgelYears

RAEFEHR Inflammation index
FIZH ) Leukocyte/(x107+ 1.7
R M2 i T 43 Percentage of neutrophils/%
C RV [ C reactive protein/(mg- L")

5] Gender
JPEMale 148(56.06)*
2 Woman 116(43.94)%

63(50.00,72.00)"

7.30(5.50,9.81)"
72.45(63.43,82.27)°
21.96(2.56,80.83)"

52(37.00,65.25)" =-3.177 0.001

6.20(5.10,9.73)"
73.55(61.20,81.03)"
15.84(1.39,105.75)"

-0.860 0.390
-0.359 0.719
-0.328 0.743

20(43.50)* 2.498 0.114
26(56.50)*

e, O M(Pyg, Pog) st OV RAINEL/% . Note: #. () is M(P,s, Pss). #. Percent is in () /%.
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12.00% ) , K H 110 L P 0 20 T AL 1 68 B 1 (27 81
8.71%) , HiFh J7 ik i — Bt A W2 3.

FE LB mNGS 5 5L LG R ik &
B, mNGS K Hi BHE R (88.40% ) 1o T30 6 25 AL G b5 37
(29.70%) Wi & 22 5 A 48 it % = L (¥=162.373, P<
0.001) , H:rf 81 6] mNGS FI L5 2= AL G 1 Fe 4 ¥ Hy
FHAE , 25 6135 4 B, 193 B4 mNGS i FHA: , 11 61
A S 96 25 A5 G 5 FE A8 I BR 1 , 2 Fh Oy e G 0 &4 SR — 3
P H % Kappa=-0.003,P=0.902, Il 3 3.,

&2 mNGSHHRERHIHIAR
Table 2 Composition of pathogens detected by mNGS

55 1 Pathogen B n(F4 B HE
Proportion/% )
ZW A Bacteria
HA LA PRI B Pseudomonas aeruginosa 37(12.00)
AT A T Mycobacterium tu- 26(8.40)
berculosis/complex
TR AT 18 Haemophilus influenzae 25 (8.10)
& A B ER A Staphylococcus aureus 20(6.45)
it 8 BEER ] Streptococcus pneumoniae 17(5.48)
Jili 4 38 & AA B Klebstella pneumoniae 11(3.55)
HoAth Other 96(30.86)
Bt Negative 78(25.16)
E# Fungi
F SR Candida albicans 27(8.71)
HES EC i #61F T&] Pneumocystis jirovecii 11(3.55)
VW S ER 1# Candida parapsilosis 10(3.23)
NH 155 Aspergillus fumigatus 10(3.23)
P SIRT Candida tropicalis 6(1.94)
e B2 {25 Aspergillus nidulans 5(1.61)
HoAlb Other 27(8.71)
B Negative 214(69.02)
YR BE Virus
NI E: 7% Human herpesvirus 7 45(14.52)
NZEHIZ B 4 5 Human herpesvirus 4 43(13.87)
IR Torque teno virus 29(9.35)
NZH959% 8% 1 %) Human herpesvirus 1 23(7.42)
HAh Other 24(7.74)
Bk Negative 146(47.10)

86.96% .15.60%. 270 J7 vk R BME R M HUER , 45
7R 2805 2k (B ) R PR RE e 25 S 3 (91.29%
vs. 30.30%, x’=148.120, P<0.001; 28.26% vs.73.91%,
X'=13.793,P<0.001)., W#5.6,

o

£ 20 ez mNGS

- 200 L5

_bSD 150 Traditional culture

£ 100

§ 50

i 1 1 I

g gl FLH T SR AR
Bacteria  Fungi Virus  Mycoplasma Chlamydia

955 JFUA Pathogen

1 REREARNF5LRE GG R IRERN L
Fig. 1 Comparison on pathogen detection between mNGS and

traditional culture

®3 EERA—ARNFSERFIFTEN BT

Table 3 Comparison of consistency between mNGS and
traditional culture

(L5835 5% Tradi-

tional culture

TR AL mNGS
FEYE Positive  FAYE Negative

J2 3t Total

BH4: Positive 81 11 92
114 Negative 193 25 218
Hit Total 274 36 310

R4 REAHAMNFSEGEEI T BN ERGRREA
H A LB
Table 4 Comparison on detection rates of pathogens between

mNGS and traditional culture in pulmonary infection

fili#H I 2% Pulmonary infection it

J5 ¥ Method

FAYE Positive Bt Negative Total
P AR T mNGS
FH: Positive 241 33 274
[T Negative 23 13 36
B4 1595 Traditional culture
BAYE Positive 80 12 92
B4k Negative 184 34 218

4 310 51 8 53 Mt B R e (264 151] ) 55 = it 0 Jgk
e (4641 , HLHE mNGS 55 5256 25 4% G0 5 37 6] fili 4 Jek e
5 JER R (K 4) , mNGS B9 R 45 5% L ACC,
PPV . NPV %3 %] 4 91.29% . 28.26% . 81.94% . 87.96% .
36.11%, 1% 4t 1% 3% 73 511 A 30.30% . 73.91% . 36.77% .

®5 RERA—AWF SERETEIITER R
Table 5 Comparison of sensitivity between mNGS

and traditional culture

FE G5 15 55 Tra- TR AT mNGS

ditional culture B Positive BIHE Negative i Total
PR Positive 73 7 80
B4 Negative 168 16 184
£t Total 241 23 264




FEPGTEZE 20234F 11 A5 23555 11]  China Tropical Medicine, November 2023, Vol.23, No.11 - 1177 -

&6 CRERA WP S5EGIEI IR R LB
Table 6 Comparison of specificity between mNGS

and traditional culture

FH P ALY mNGS

FEGE 8557 Tra

ditional culture I Positive BIFE Negative i ol
A4 Positive 8 4 12
11 Negative 25 9 34
A1t Total 33 13 46

3 W

i SR S P R A AL ) — 288 TR e A
T3 R A BRI , X T8 AR AR SRl (8
Jehtne, R E N R AR A AR . |
BT S e M IR S 7 AT LA 2 B B IR R T
T, TR R S G M A R IR R, h
SERHRIEE RS SRR R A R R
L IR 28 3 B IR 25 A 2 XU 2 S B 2 Bt
ERGEIR YT IR, BRI PRSI &L R, 548
PR RO T IS SR % B4 D A X T e PR R g ke
SRR a8 I FE A8 28 5 Fi ),

S0 2 AT G 1 SR SR G MR 12 W B AR
2014 4F (H7 %5 4% 2= & 2% 2% 3k ) (The New England
Journal of Medicine) 238 1 W H] mNGS = 2012 W i 1
191 ) Sy WA TR A A o 28 R GE R, B i % mNGS
P e PR AR DA I B TF 610, BE A T B4R T —
AR P H A B 2 PR 2 25 B4 A e, mNGS g e A6
I Tl R S o2 W i ) Btk H g, T T
J R AL ISR ST R I mNGS A H B R A
RGN B8 5 0 IR vk 44 B LAY JEHOR XS T I
FEAC H RURS I p 2 B 22 B PE L R G IR T RUR 22
A1, mNGSTETE il ISR B Z R 2 i 5 B, HA
Dy Z WA R IR0 . mNGS i AT U B 4875 T
AWt 25 A A S B BT R A BRI A i
b, WEFE R B mNGS FEAG IR & PR/ v o A W]
AL, mNGS ANLRE[R] i Az 0 3R 531 22 ol it
AR ik R R e v bt £ R D 2 S TSR, Dl
PRAEHEZ WHRYE™ . [, mNGS EAT B 4 64 B P HE
BRO L, BETE T DU 25 W A 5 PR A KL b 452 24
TSR 2 AL G SR BE T A A B HILA , B 2 ]
LA A 55 =77 mNGS il 4 S 1% 5 52 56 28 15 5% 19
BATFB

AWFFE T, B mNGS FISEH0 % 45 G 1 IR AR 408
2R B il U TE Uk W (bronchoalveolar lavage fluid,
BALF) H 41 i A EL R R B2 W B, 73 Hr mNGS

o+ ) S A I TR VR R S S B e B S
L P A RS SRR R AT, 3X 5 Je AT s SR — 30,
R UL I B R AR R A, JF B 64.20% Y
BALF FP Al H 2 S DL b B AR, s e b T I 3 J%
PR A IBRE MBI R Z W TR mNGS7E
G I A B o | R R 5 S 6 B AR B R A I
ARG R X 5 S AT 5T s i 25 R — S, (HX T
P vEmi S, ABFSE T mNGS A SRR T s i = 1%
GuiE SR, SRR AT R B 23 B A REAS B B AR AR AR
% , 4k BALF Bl IRFEAS /D, L K mNGS ££7E B FH
PERFE. H mNGS 5580 % gl = R 47
—HME , mNGS 352 50 % A Ge 3 37 a) At v L o
K Z A UL AN xR R 1

ARBFFEAATA R Z AL, — 2 PR R 58 rh AR
R 11 BE B AT, — S 2 B ME TR R AR R
& ] BE T ] T 4552 mNGS K ; — & mNGS K  2%
FHS S0 ] B P[] 8, BALF A5 A< o 3B A A A AT T
DNA J¥ 41, M AAFE RNA 5341, 7 7E K RNA 5 8 1Y
) A0 5 = T I I R e M s 1) S T S A 12
T AN R AN 5 38 1 [ T, S0 JE 1k 4 1T F A
mNGS 5045 53 F A Y02 LG R 0y vk e 9 1A%
LS UG =S WIRRE | 5 SRR P I AR 40 7 2
W ILANABIEFE 5B 5 DU 2 i S e S5 I 42k v A D
R T T B — D K R A &, R 4T W20 43
Br, LAgh B BRI RIS W7 k148 S o

ZEASCHR L RGN 9T A 45 5, T LUE
mNGS HIIfi R B FHATS A AR 22 Jy R AN 75 O 1 9 ) 25
(1) FRAS T - mNGS T 1% B X 43 P W 38 2 A P L7
SO S EUR A BN BAE SR AR B 18 s AR 1Y%
H, RS TC R AR A R R i 3R SR R A T ks
YL TE 38 B AR AS Y T 25 (2) 5 132« )7 91 4K
G 73 JRAA) B B S 5 B &5 R R AT S T
T A I R B, JhE S AR kR T 5 A A
I PRBU R GIE T 7O S S VRA , 20 B 42 A mNGSP;
(3) JFfa Il B . H AT mNGS (1) 52 56 3 18] A VR AL ) A feie
G, K L R RN A AR S AT A i = G5 — AR E IR
PR SN = N U7 N7 Wl o | 31 P
(4) 1] Btk - 5SS 9 Z I IR AR L, mNGS fE 3 7
mNGS K 4 1 FAFFE e B i 240 . (H bR U, 555K
Y S AL G B IR M G, mNGS B A FI) T 52 2 R ARG (1)
W2 W RS RT3 L AR 0 2 0 M sk g
ARSI RS HEAL A PR A2 T T, 1 i N R AR i
AL
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CEFEESMERR AR P E AR R X
AR e I 2 40 L2 B s (1 BtV 5 29 [20231050-01), i
HIAT B AR EMAS WAL GEI7 AW R Z i s R
JE A R

MERMRAER A EE AR S
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