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[ Abstract | Objective To explore the characteristics and clinical significance of airway microbiota in
the patients with neutrophilic asthma. Methods Induced sputum samples were collected from 44 patients
with clinically stable neutrophilic asthma attending the second Affiliated Hospital of Army Medical University
from August 2019 to January 2020. After DNA extraction, 16S rRNA and internal transcribed space (ITS)

sequencing were performed by PacBio Sequel Systems. Two subgroups were identified by hierarchical cluster
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analysis on sequencing data, and the differences in their bacterial and fungal microbiota and clinical
characteristics were explored. Results Hierarchical clustering analysis of bacterial sequencing data from 44
subjects identified 2 clusters. Compared to the larger cluster (group Al, n=32), the smaller cluster ( group
A2, n=12) was characterized by a predominance of Haemophilus in their bacterial microbiota, and the
patients in this group demonstrated a higher percentage of sputum neutrophils (Z=-4. 14, P<0.001) and
poorer FEV,% pred (¢=2.15, P=0.037). In bacterial microbiota, there were significant differences in both
a-diversity (Chaol and Simpson indexes, P<0.001) and B-diversity ( Adonis, R*=0.290, P=0.001)
between the 2 groups. At the species level, LEfSe analysis revealed that the group Al was significantly
enriched in Streptococcus pneumonia, Haemophilus parainfluenzae, Fusobacterium nucleatum, Lautropia
mirabilis, Neisseria meningitides, Porphyromonas gingivalis, Prevotella melaninogenica, Prevotella pallens and
Ralstonia solanacearum , while the group A2 was enriched in Haemophilus influenzae. In fungal microbiota, no
significant differences were observed between the 2 groups in a-diversity ( Chaol index, P=0.230; Simpson
index, P=0.097), whereas significant differences were observed between their B-diversity ( Adonis, R* =
0.068, P=10.002). At the species level, LEfSe analysis revealed that the group Al was enriched in
Schizophyllum commune, and group A2 was enriched in Trametes versicolor and Irpex lacteus. Interaction
network analysis indicated that group A2 showed more correlations between genus than group Al, and the
strength of association between genus was more intense. Conclusion  Among the patients with stable
neutrophilic asthma, there is a subgroup characterized by the presence of Haemophilus influenzae as its airway
predominant colonizing bacteria, which differs significantly from the non-Haemophilus influenzae dominant
group in terms of bacterial and fungal microbiota, and presents clinical characteristics with more severe airway
inflammation and poorer lung function.

[ Key words |

neutrophils; asthma; induced sputum; microbiota

Supported by the General Program of National Natural Science Foundation of China (81670012, 81670037). Corresponding author; MA Qianli, E-mail ; cqmql@

163. com

SCRE W i (W g ) S — R I R B UL I e 2
TR L S R4 5y 2 5 W8 S TE RS , 7EA
I E P T 1%~ 18%m A 0 2 & E 23 4t
DA GG EEH R —. BRI C Lursces
Wiy A7 22 Foh o] g 1R 530) 110 9 Y H rp AR 90 8 i g TR 12
7 20 1 K% H A A0 S P A9 DX 02 g A E 7 Y 1)
FREB T TEE, AR 2R E TR R
WL Y 22 R iy, (HL T AR A B R ER AR A9 509% 1% i
AR I GE SAE DA AR RE IR MR A A (G M A
i) 5 A A2 T4 R AR A A A B R
B E R i SR IR T O M R i R R R 4
4 NI R AR B 25 O R IA M
FEA,

rh YRR 20 3 22 Y 2 Wiy A S E I BIL R 1 A B
B B vy i I 2 AR AN W 2E 25 X AR T A
YA (B IEANEE L  AEE ) BB P &
B, ATE SR BB R SR L A R 3 5 (27
Wiy £6 2 22 1] 1) 03 TR R AL A e 25 57, JF 4 ol L mT g
X R A o T B RTESGE M E 4

USRI 22 5 v T 20 T T R 5 I T R E AR N
SEMAAE TR i — N 2R, 5 R M i ™ A
FERRAEAEB DGR | B W it 28 2 W RS Aol
BOFFEA BB BRI, I, O T A
71N LS AR R S0 v Pl 4 e 2 R W £ 2 ) U
TRAED A RFAE , AR DFTEREE T 44 (IFEE ) Mok 40 i
34 2 M SR E I T RAE A, JE T PacBio SMRT il
PR R I P Bt £ J= R S i Bl 2 A
WAL (AL M A2 2)  JF it — B R5T T AR LR
FRAERAAIE SR SC I PR A b A9 22 53¢, D9 AP Il R AR
YRR A L B2 1 i v o 200 094 2 T e g % R
AT RAIESR BEER R

1 #REHFZE

1.1 #FRT%

ARG S T 18 PR BB S UE Uy T
FFBE Sl PRARFAE OC R A58 19 05 43 B, I 9E 4 Bl
FEALE A IR 15 B = A A8 B S D s I, T AE

A [ I AR 56 T A A0 TE A ( ChiCTR1900024871) |, 5%



http ://aammt. tmmu. edu. cn

il 45 %2 B R, 2022,44(3) 233

IETES I SE TS T B a g R e, BT
A ZHARE R 52 1 5 A7 2019 4 BRI i (8 13045 /e
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ACT 43

A4l 32 10 53.59+13.61 23.84£3.60  500(200,1 000) 9 81.25+19.86  67.68+12.55 77.85(71.28,86.31)  1.10(0.52,3.50)  22.00(19.25,24.00)
A2 12 7 59.33:15.16 23.91+4.81  500(250,1 000) 3 66.48+21.36  59.93x16.16  90.22(87.34,93.12)  0.34(0.07,1.00) 21.50(15.75,23.00)
A - -1.20 -0.05 -0.26 - 1.68 -4.14 -2.38 -1.17

P 0.164 0.234 0.960 0.805 1.000 0.100 <0.001 0.017 0.255
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2H DA 1 1 ( Trametes versicolor ,15. 31% ) | [ FEHE AT
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2.3 wWHAE

2.3.1 HMEAWH o.p 2K 5 Al 4401,
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P=0.001) , 42/~ PIZHEAN R LS EAFAED] 25 5%

®2 PHENAMESEREEESERFBEK T LEEANERAREE TR EE

Anlm Al4 A2 4] HAm Al 4 A2 4
Haemophilus 4.83 72.78 Candida 8.20 0.03
Prevotella 8.59 2.51 Alternaria 7.78 2.54
Streptococcus 6. 86 1.43 Aspergillus 6.25 13.02
Pseudomonas 5.94 0. 46 Cladosporium 5.63 1.25
Porphyromonas 5.29 1.43 Schizophyllum 5.19 <0.01
Neisseria 12. 74 8. 69 Trametes 1.08 15. 31
Fusobactertum 4.39 0.75 Papiliotrema 2.38 1.76
Veillonella 3.17 0. 69 Irpex 0.13 4.25
Moraxella 0.01 2.76 Bullera <0.01 3.97
Alloprevotella 1.35 1.31 Phaeotsaria <0.01 2.92

R3 AR RERREESERFTMA T ESENERREE FHOENEE

A Al 4 A2 4 HiA)m Al 4 A2 4
Haemophilus influenzae 1.25 72.08 Candida albicans 7.25 0. 03
Streptococcus pneumoniae 4.45 1.03 Schizophyllum commune 5.19 <0.01
Ralstonia solanacearum 2.75 0. 30 Papiliotrema flavescens 2.38 1.76
Lautropia mirabilis 2.70 0.37 Candida parapsilosis 0.95 <0.01
Haemophilus parainfluenzae 2.00 0. 48 Ststotrema brinkmannit 0.83 <0.01
Neisseria meningitidis 8.92 6. 35 Trametes versicolor 0. 31 15. 31
Alloprevotella tannerae 1. 12 1. 19 Irpex lacteus 0.13 4.25
Neisseria lactamica <0.01 1. 19 Bullera unica <0. 01 3.97
Prevotella melaninogenica 1.71 0.49 Sarocladium zeae 0.62 1. 37
Porphyromonas gingivalis 1. 61 0.26 Malassezia restricta 0.11 1. 00




236

Bl 4242 PR R 241, 2022,44(3)

http ://aammt. tmmu. edu. cn

Chao 1 Simpson
1000 1.251
P<0.001 P<0.001
1.00-
%
0.75 - a8
Lo Al
| = z
0.50- LY
0.25 °
[ ]
Al A2 A
Simpson
P=0.097
a
=
z
B
—1—
B A2
0.3
L]
Al A2 Al A2 C

1.01
0.84
0.61
0.41
0.21
04
0.21
0.41
0.61
0.81
o____ % 0
-0.8-0.6-04-02 0 02 04 0.6 08 1.0 12 1.4 16
NMDSI

e Al

Adonis:R?=0.290, P=0.001 A A2

e Al

Adonis:R*=0.068,P=0.002 | A A2

0.
-12-1.0-0.8-0.6-04-0.2 0 02 04 06 0.8 1.0 1.2 14
NMDS1

A C:o 5 A A WA A 8 A Chaol 484¢ Simpson 484;B . D: 5% 4 20 ¥ 1 A | & 14 # #£ 69 NMDS 247

& 2

2.3.2 HWEERWIEE LEfSe 73 Mt 7 (&
3A), tEJR K I, Al A E B FH R KEREIE
(Veillonella ) . % Y2 Jig 1 J& ( Treponema ) . £% Bk W &
(Streptococcus) | B 5 B il 5 J@& ( Stenotrophomonas ) | 55
IR G & ( Ralstonia) AR BA M # J& ( Pseudomonas ) |3
TR IKH B ( Prevotella) .5 FAFF i J& ( Ochrobactrum)
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(EASVE R I , 7E H P 48 A 2 i 8 3 o, I bk TR T
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