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Abstract
As the third leading cause of human death, lower respiratory tract infection (LRTIs) is a globally
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recognized common respiratory disease with high morbidity and mortality. The pathogenic mi-
croorganisms are different when there are differences in regions and nationalities. In the world,
there are some problems, such as low efficiency of clinical diagnosis of pathogens, frequent oc-
currence of new and rare diseases, drug resistance of bacteria and so on. Therefore, accurate di-
agnosis of pathogens is the key to solve the above problems. In recent years, the next-generation
sequencing (NGS) technology, as a new method to detect pathogens, has been widely used in clinic,
which provides a new way for us to identify pathogens, expand our understanding of microorgan-
isms and provide a new way for clinical diagnosis and treatment. This article reviews the research
status and prospect of next-generation sequencing technology in lower respiratory tract infection.
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1. —RERMAFFAR(Next-Generation Sequencing, NGS)

TAMFFHEAR(NGS), XHR A ml E PR, BRI f S IR AR SAZIRIZH, K e K
LR Bt AT T JE 5 SN RS R R AR TR LG, AT FEAR BT S8 SR AR o 2B AR 7 iR 32 B
PRAMZBRIEHUEE . DNA FIEORNA B4 EHINT . AWHE BT NGS Kk oy A Z 5 Ry
(metagenomic next generation sequencing, mMNGS)FI#E 7)™ 18 -l - (targeted amplicon sequencing, TAS).

MNGS & H T & Mo JE R ks il A FEANE . i EE LA [1] [2]. mNGS Joifiiige. Al s (FHE
HERR IR = [3], TR IR RET AW JEAR L] [2] [4], FERIBMIE ST 7038, ARASKRIE 2 [5], Rk
TR I I FH T B 2 F 0 B PR 2 T AU 6] - [11] o {EL 2, mING'S A gk FE2 A0 i K0 e S s R0 i A
HATAH X mNGS e, BA9NL) 8000 Z M JEfk, (HAHXS T8 AR FEHR AR, HZ8 o6 R AT54L
fiR[3]. TAS BAY MR MARA b AR 7 SRR s e 27 51 3EAT PCR §748, SRJ5 Ak
For i 5 45 5 SR AU AHUL G ) BT A . H RV 22 BR e S 27 LA CORAZ R N F T REASR D o, i) 2
SRR R AR AT IN[12] o AR T BRI T, TAS WP AT D, AH H 52 2 U5 Bl %) R ) (n
SURE ARG 200 P B T ) K e XA AR AR SR i A o SR AR R . A R AR, AN P R R [ 4 38
W e, ARG HH R N P R R R T

2. TREMERRR

NIPE G, RS SCRAE R S E IR SR 9 BN 1 PH ZE M i (COPD) 4R 44k 3
HEY IR ARG R (CAP)SE, A2 R0 26 e IR A% i Al — /NI I A BR A 3L P AR 1] R

NP IE G RR R R A SR TEANBE R, Wl A RERREE . UEE MAT B . S (R A R
) 25 {1 B Y A T At = ERBA AT TR ) V2 W T IR T J % 1) 3 T SR AR [13] o JB R K 22 I
BE(UNTH)XT 954 24 SE AL T IR I8 IR Gy 838 R FEAR T 7 FR [14], BAEYIBA 2 45.2%, AR —305
B DA 2 5 T AT 1R 215 #K(49.9%) 5 2, Al 4 A DA B (A B AN 2R (R S B B 6 PR(1.4%) JE 2 o i EETE T
P SR e vt R EE AR, o 42 RN TEBH HH 0 (CDC) 2 T4 X i 98 19— 00996 Ji 24 AF 72 R [15],  23%
BB AR R R G U, R SO R B DL SRR . ZERRE — DX 198 44 ICU [ fit 98 B T 9T
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H[16] [17] [18], 35%I1 i3 I T B0 ) A (L 24% 0y i ag) . HA ST 1ICU i A IHITF 74k 5 0 75
JRYLRIE 18%%F] 41% [0l BbAh, WRURIE R JFE AR B A AR L, Rl 78 R Rk B 5 o I [19].
FE FIPIGE R G, 05 RS AHBUR R, BRES, BEH TR NEHEXR, wRES
EAAACETCH T T IR IR G L WA T [20] [21] DRI, WA R T IR SRR TR T e
I IR E R AT A G EEAER .

N IPIRGE G O R A TR AR R Mg SR AR 2 . KRR HusAS [R] ) S R v] e 5
HHEE, KELTORIL. S S5 R SRR REH K. TR PRI 2 R IR E 21 0 A A5 B
F A R IAFAE PR RO (0 22 e 1tk MW b 3% J55 B W] 0 A2 T IR T J % B 0 LA B 2 S 1 ) &
Burton &[22 it A 7t 355 18] AR N R BBl N\ BRI 28 B 3K A 51 AT (09 4 X SRAS PR I 48 1) J L6 Bl 1 R N B
BT, PERIPIRIE PN 2 R DA S 2 AT AT R R RO 2 S o AU DR 2 T PR SR (1) — ANk T
BRI &, W ERE R LA TR S mE I, 0 R B E ERA TR SR HE S A
PEINE, BB AEFEREEAINZ, HIEF T SE3EA . WP b P s 2 B A 5.

3. NGS & T FRIE RIS BT R R A

BEE NGS B,  AATIx i o A A 28 B AR Tt o3 v A FH 7 AR RO RROR R R4, B T =4 s Ak
VAR 2 RE I BRAR BT 2 T A ) = B e B s i P R S U 46 [23]. H Wilson S5 [241 8 i AR 12—
B RX 2 KRG T, IZHARTE BB 2 W IR BT N A o o, mNGS X T PRI IE B UL iR
AT B BE S R mNGS XT3 B A 45 e B SR B0, Rt kil Hh — LA e i R e s H A4,
i ELAH L FAE Al 7k, HERE S, W0 Zou ZE[2517FE A A J5 DA fiti 28 5 38 30474 G0 SR ARG I TE 3L
JE Bt MNGS B ARG BRI B85 Xie Z5[26]1%F IUC 95 5 178 {51 EAE il 48 AT SR ARG, Herh 48 151
1T 7 BRI (s A, Rl A GeR v O B2, ARIERIN S s AE R TR, SR BN
SFACRLE 28 d 190 d ¥ BARTXFHRAL, /32 16.7% vs 37.7%- 16.7% vs 42.3%.

7 55 DR ARG 35007 B FH 36 B (2 vy AR oAl v, A Bh T SR i s 4R 205 Ak . BT AE R TR
MBI . S AN TG ARG 82 A HEAT mNGS SAE G 77l & I, mNGS X T guthk:
PARZ W BUEE = AR Gk I 757%(50.7% vs 35.2%; P< 0.01), L4k, mNGS A 5 32 B3 i A= & 52 .
X TR R J L IR T WP GE R, Zinter 25 [ 27141 BEAT AL GoA I 45 5 BF 14 2R 34T mNGS, &5 B R
2 500 H RS SR AR, XU BE mMNGS A T A& Gkl G 5 moks e UM . Leo SE[28]%—4
1 I3 325 1040 M RS AL IS H 30 30 e (1) e N 3 R IV e AT mNGS, 45 R B iz R B B4R
T HWAHR, EEENHHERE. RAR.

MNGS Xf T H Fi £ 2 ERGUAT I L el PR 08 75 M 28 B A I S HoAd AR QI Fe i 31 7 HEAE, A%
N R Ay S P2 2 A 7 B DTEk . HLA EXH JEAAR ) o B 2l 5 SR BEE . 43t B R7E
A BRIRAT B e RO B2 48 (COVID-19), Wei Wang Z5[29]F]FH mNGS, X%} 82 4l COVID-19 % i#:47
HLA-A. -B. -C. -DRB1. -DRB3/4/5. -DQA1. -DQB1. -DPA1 F1-DPB1 £ fiFt K705y, 45 8 BoR¥
HLA 07 5K AT g8 COVID-19 R AH . NGS 1B A I SR KB B ER, 75 COVID-19 AHSCAS M
R T HEEER, AAERPUEMUE T BT

25 LFTiR, mNGS 76 FIFIGE R G2 A& B rBUERtE, NS5 RIVE LW EE, $Em AT
BRI > WIR IR o TEJFE RSB $Efibbi sl 25, SR DhRB IR T 55 83 000 IR AR DU o8 = 48 SAME
TENFH NGS i, TR T K2 AR 24k, bl 5 ARS8 R 00K WP mm . &
R TG AMNETCEIRS 3 R AT RE 2 21544, DNA/ RNA JiFEANGE G Fhaill 55 a) #51
1E—E R FFHAS T mNGS BIIGIRR A .
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4. ARFKIGEKMRAZARARRE

IR W PRI G PR 8 mNGS 1 0 R O BT FORCR R %, S EIRI R R N T R E

WIZW BT TR T T 1] o BRI R R AR o mNGS K IR 5K B AR HME RS Sk 75 22, . Yatera
Kazuhiro Z£[30]H A B 16S ZHEIA RNA ZEK P51, NGS W] ZEAR A5 1 I 1] Py PR £ B R A i 7 1]
BACE ERFEH, HEMME AR ERFH . Hah, BRI R IR E W R LA 71 -
A Wi 25 3 RAS I . DNAseq 5 RNAseq U2 &9 FIH RNAseq A& 75 32 % 5% 4L TG B GLAH S

o MBEEAAZIE M TAHKREARKIARE, B %5 R A BRSNS T im PR Ge E pom 2 W, 7272
B RIFRTEERAE R AR VERIBRAE S, mNGS K2 oA Im PR 2 8 S i SR ARl ik, 35 Bl PR A%
BTN AR T 2, FE BT GIR T U A T A
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