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1.2 — Rk

B 2019 4F 1 1 2 2019 4% 12 F e AR EE R
27 B b st R B2 e 12 19 39 (il /IN20 il
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i R 7 R 22 ) (R A1) A R R B
TGt #25(K 1), MAENKs B, 111, 11,
IV I E DB & 59%. 3%, 19%. 19%, 1]
BENTHRZHE.
1.3 LI TR R

A /N 200 it i 9 £ A 0 I L o A R 3
EREAR (I A s DNA R BUR 7 £ : QlAamp®
PowerFecal® DNA Kit (50); 45 FhHiH B2 1 i S %
S WIETRG AR . R Bl 2RSS
Bl W . Nanodrop A4S . HL B A EE A
BAL,
1.4 ZEfERELE

] oy R IR E BRI B EREE
BB F DRI R AR S AR A, 2 5 Rk
JHCE T 20 °C DR IRAT . Fif o 225256 28 b BRAG N

1.5 ZfF DNA $#£H

38 B 2 (150-250 mg) il A PowerBead
Tube Ff ) e 8 5 2H 2B ALK 2 AR A 7E 60 Hz
BEHE 1 min, ZJ5 R3S DNA $R G £ B 45 ™
M4 2 B 0 PRI IS ) DNA, HU 2 uL DNA
f#f i Nanodrop Jlli& DNA ¥ . 2 J5 B IR AR GE AR
HL KR DNA &
1.5.1 H#E PCR BER: M-20 °C ukAHIR
i KAPA HiFi fiff . 5xGC buffer, dNTPs, i 5]
¥ F (5-CCTACGGGNBGCASCAG-3)#5|# R
(5'-GTGCCAGCMGCCGCGGTAA-3"), ddH,0 K
Bt DNA, JFEvK bRk, AR = Je T3y i 5
H1E PCR B IIA RN R .

%—IK PCR W {AFR: GC buffer 5 uL,
dNTPs 0.5 pL, DNA 50-100 ng, ¥"'#5/% F

F1. FNAREMEEESHTBRERTERE —RER
Table 1. Baseline characteristics of the study population
o NSCLC NSCLC vs BL
Characteristics
Total (n=63) ADC (n=32) SCC (n=7) BL (n=24) P value
Sex 1.0000
Female 27 17 (53.1) 0(0) 10 (41.7)
Male 36 15 (46.9) 7 (100) 14 (58.3)
Age (years) 0.2484
Mean (+SD) 57 (£13) 58 (£10) 63 (£12) 55 (£17)
Smoking status 1.0000
Never smoker 39 24 (75.0) 0(0) 15 (62.5)
Smoker 24 8 (25.0) 7 (100) 9(37.5)
Disease stage
I 20 19 (59.4) 1(14.3) NA
II 2 1(3.1) 1(14.3) NA
111 9 6 (18.8) 3(42.9) NA
v 8 6 (18.8) 2 (28.6) NA
Distant metastasis
Yes 8 6 (18.8) 2 (28.6) NA
No 30 26 (81.2) 4(57.1) NA
Uncertain 1 0 (0) 1(14.3) NA

Mean+SD was used for continuous variable data, and percentage was used for categorical variables; continuous variables were

compared using the Student’s ¢ test, categorical variables were analyzed using Fisher’s test; ADC: lung adenocarcinoma; SCC: lung

squamous cell carcinoma; NSCLS: non-small-cell lung cancer; BL: benign lesions. P<0.05 indicated statistical significance.
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(13F, 1x10"" mol/L) 0.5 uL, " M54 R (1¥4R,
1x10"" mol/L) 0.5 uL, KAPA HiFi 0.5 uL, ddH,O
#M A, Total 25 pL.

55 K PCR WA F& : ddH,0 10.75 uL, GC
buffer 5 uL. dNTPs 0.75 uL, DNA 5 uL, § 35|
Y1 F (2"XF, 5x10"2 mol/L) 1.5 pL. #4454 R
(2¥XR, 5x10 "?mol/L) 1.5 pL . KAPA HiFi 0.5 pL .,
Total 25 uL.

1.5.2 PCR %&ff: WA 95 °C 3 min, B
95°C 30s, Bk 55°C30s, #Effi 72 °C 30s,
LRFGEM 72 °C 5 min, 25 MEF. H—WK PCR
TAE 25 MBI, % IRk PCR T2 8 MG . Bt
EWHBEIE UK A PCR 9 3 25 3L, fLTK BTG O A7
Ayt A5
1.5.3  EHLINF . e BOD BRAEAL P 1S ) () B
A, Bl EERALBREA G S, EEE ETY
SCEERY E H W K barcode 5%, A Illumina
NovaSeq 6000 7=y £ 77 & X FEASGUAE Y 16S
rDNA (1) V3-V4 X iEf7 AR .
1.6 AW

18 1 $ VE 7> 25 ¥ JT (operational taxonomic
units, OTU)RZENYFFEREHT . alpha ZHEM
30T . beta ZAEME BT R LA B i A= W 20
B
1.7 Gt

TR AR T IE AR SS , XF Al A IE 543 i
) E R A B i 22 o N — e B R
At 34 21 RS & i ] Student’s ¢ test K50 5 1s, 02
AR 5 f#i i Fisher’s test £56; alpha ZFE1EFE B LA
MHEMAEREFSNZRFEIHET Wilcoxon
rank-sum test 15 H G145 5 . Beta ZFEPEN] 2
fii 12T Bray-Cutis #5251 PCoA 43#. P<0.05

BN A Goit 28 3, P<0.01 BN HEES I I
fREWES . A8 SPSS 20 il
ARIFTG T 2F AL PR

2 HERAPAT

2.1 OTU RE4H#T

63 BIFEA B ILT3 5] 8681 4~ OTU, 4 4314
OTU Xf B # 1 1K, 825 4~ OTU X i £ 48K F-,
864 /1~ OTU XI 1 #] H K-, 1490 4~ OTU X Jir 5
BRI, 5071 4~ OTU Xt hy £ @ A (| 1), 0
78 75 % (coverage)IMEH N 99.72%, I I & f
alpha Z M H A9 chaol A& Shannon i B i 28 f fiip
o MZBW-F-22, PR gkEagin, % OTU
BIG K TTEOAN BTN PR A R, S
I Fp AN RESE AL B 2B R OTU,
22 YRR

A OTU WP i R Hrati i, /N2 il
B SRR R A A R P AR TP i A
1’1 N . $LFF B 1] (Bacteroidetes) . J5 BE T ]
(Firmicutes) . "SI ] (Proteobacteria), it F 5
N K. KT T N (Bacteroidia) . 12 TH W
(Clostridia) . JEEE T 4 (Negativicutes) . beta-7¢
& W 9 (Betaproteobacteria) . v-7% & TH M
(Gammaproteobacteria), i FEMH H A I
W H (Bacteroidales) . ¥ H (Clostridiales). 1115
34 H (Burkholderiales) W ¥ H
(Enterobacteriales). W& H (Fusobacteriales),
I FEE RN . U EF(Bacteroidaceae) . 8
= Bl (Ruminococcaceae) . T 12 B
(Lachnospiraceae) . 8K R FH Prevotellaceae) .
77 Wk AT B B (Alcaligenaceae) . TR FL AT T B
(Acidaminococcaceae), i FE B R (E 2): 1
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¥ J& (Bacteroides) . ZE4T 7 J& (Faecalibacterium) ,
S ACIRIN J& (Prevotella) . | §= % K # &
(Parasutterella) , %5 AT )& (Phascolarctobacterium)
2 W/ NER TR @ (Subdoligranulum) (3 2). F AT 114
Wilcoxon Bk A1k o w) 20 X} 2 HAEA AT S8 31404
JERB, 3MEETTS 3 R EAE 2 AR & e AE
gt 25, Rl 9 IEEER ] (Firmicutes) . Ji
28 | ] (Actinobacteria) . “FIE | ] (Proteobacteria)
K& (Faecalibacterium) , BA2H J& (Lachnospira)
DL R & (Roseburia) . FoHEREL] J(Firmicutes)
i o R 5 S R P 2 S R R A
ARIE ] (Proteobacteria) TEAE /)N 41 Jfd fifi g 28 5
TR, WL H ] (Actinobacteria) W) & 75 i 4
R 72 S8 W E BN (R 3).
2.3 AN RARIEH OTU 447

OTU R t)E, JATKI 63 HiIFEA A
6 > OTU A M(E . 100%FEA 1 il L Yy iwi
RE), BTN R TR R R . AR
(Faecalibacterium) ., &4 [ & (Parasutterella) ,
WA 6 J& (Bacteroides) . 35 A [G I - 75 P8 R A &
(Escherichia-Shigella), iX$&/~ PR A 7] e
AR T8 B RE R S A2 R 43 o S HrE A b OTU
Mg, 3 4y 775 4> OTU, Ml s
8 MFA OTU, il ¥4 4 M4 OTU, fifi
RS E AT 14 MR OTU, 1 3 FP AR
AW OTU Jy 670, BEWI K ER 3 s fF o = # 4L A,
IINER 3R R T RE B 3 NREARAT (81 3)
2.4 Alpha R

S39%) alpha ZHEPERY A HELOIE T REAIES 56
(% 4). Chaol FEEUAIY A&, Shannon Fl
Simpson 5 £ Py A ZFEERI 51 . FeAiTAT

x2. FMAREMESESHIBRMEFEEESSE

KEFERRFLLL

Table 2. Specific bacteria proportion in patients

with lung cancer and benign lesion

Taxa ADC SCC BL

mean/% mean/% mean/%

Phylum
Bacteroidetes 49.90 51.59 43.16
Firmicutes 28.61 31.74 53.52
Proteobacteria 23.25 15.92 2.18

Class
Bacteroidia 47.90 36.53 9.38
Clostridia 17.07 50.50 32.99
Negativicutes 11.17 0.31 5.82
Betaproteobacteria 21.57 9.48 34.47
Gammaproteobacteria 0.53 0.15 16.10

Order
Bacteroidales 47.90 47.03 45.46
Clostridiales 17.07 7.52 40.03
Selenomonadales 11.17 6.76 0.03
Burkholderiales 21.57 10.91 0.96
Enterobacteriales 0.53 3.22 11.41
Fusobacteriales - 24.00 1.42

Family
Bacteroidaceae 46.74 34.87 7.86
Ruminococcaceae 2.58 39.95 20.95
Lachnospiraceae 14.36 7.90 16.10
Prevotellaceae - 1.14 27.63
Alcaligenaceae 21.64 10.02 1.26
Porphyromonadaceae  1.32 2.10 5.99
Acidaminococcaceae 11.16 0.31 6.52

Genus
Bacteroides 55.80 40.81 41.40
Faecalibacterium 0.04 39.79 20.28
Parasutterella 25.84 11.70 7.36
Phascolarctobacterium 13.32 0.36 0.94
Alistipes - 0.54 7.98
Subdoligranulum - - 10.14

x3. BHRFERIWER

Table 3. Results of different bacterial analysis
Bacterial NSCLC mean/% BL mean/% P value
Firmicutes 28.6 53.52 0.001
Actinobacteria 0.14 1.12 0.04
Proteobacteria 23.35 2.18 0.0029
Faecalibacterium 37.79 20.28 0.04
Lachnospira 0.03 0.21 0.0001
Roseburia 1.31 3.96 0.001

Wilcoxon rank-sum test was used to test the difference
between groups. P<0.05 indicated statistical significance.
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ADC BL DA /N 20 A 26 -5 il R A 72 2 A ) Al
» RIS, TR SRR 2252
8 14 Jits Fg s [ 8 L A8 R # A L, Shannon 55T
. s R R W TE TR 2 AT
670 2.5 Beta ZHM:SHT
5 8 FATAd 3= 48 BR 43 #7 (principal coordinate
analysis, PCoA)K; 2 4B Yt , XIAEA 2 [a] 1)
4 YIRh Z R RIFATHA o WIRFEA YR 22
FIRE BB AR RL, T B AT THE PCoA &1 H Y FE 5 it .
scc FATIGE IR A AT IAE AR/ Mg 5 5 i
R B L5 0 4 2 B 2 B
Figure 3. Venn diagram between three groups. TEZE 5 HA W 22 5 K TN 22 57 (K 4),
F 4. Z=iH alpha ZHMHEHRITER

Table 4. Alpha diversity index
Alpha-diversity = ADC mean SCCmean BL mean ADC vs BL (P value) SCC vs BL (P value) ADC vs SCC (P value)

Observed species 352 318.57 293.46 0.051 0.8 0.089
Chaol 420.34 419.61 377.72 0.15 0.295 0.957
Shannon 5.25 4.71 4.76 0.038" 0.695 0.058
Simpson 0.93 0.90 0.91 0.108 0.532 0.082
Goods coverage  0.998 0.998 0.997 0.446 0.341 0.359

ADC: lung adenocarcinoma; SCC: lung squamous cell carcinoma; NSCLS: non-small-cell lung cancer; BL: benign lesions;
Kruskal-Wallis test was used to test the difference between groups. P<0.05 indicated statistical significance.

(A) PCoA-PC1 vs PC2 (B) PCoA-PC1 vs PC2
i R=0.03 - R=0,05
P=0.01 — P=0.01
0.3} 03 N
/ o A \
/ y PN \
o o ° | A
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& : O S —
=03 =03 . {
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PC1 (13.6%) PC1 (13.61%)
&l 4. PCoA E

Figure 4. PCoA between groups based on the Bray-Cutis. A: non-small cell lung cancer and benign lesion; B:
ADC, SCC and benign lesion. Significant differences were observed with Adonis test.
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Figure 6.

LDA bar between smoker and non-smoker.
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Analysis on characteristics of microbiome structure in
non-small cell lung cancer patients
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Abstract: [Objective] To describe and compare the structure of intestinal microbiota between patients with
non-small cell lung cancer and benign lung disease and explore the influence of specific microbial flora in the lung
cancer. [Methods] We collected 63 cases of fecal samples which including 39 non-small cell lung cancer patients
and 24 benign lung disease patients and use high-throughput second-generation sequencing technology platform to
analyze the V3-V4 region of 16S rDNA gene in fecal samples of bacteria to explore the overall structural
characteristic of intestinal microbiota. [Results] Lachnospira, Ruminococcus, Faecalibacterium, Roseburia,
Fusicatenibacter are significantly enriched in lung adenocarcinoma patients. But in lung squamous cell carcinoma
and benign lesions there is no obvious difference. And Haemophilus, Prevotella, Streptococcus, Citrobacter are
significantly enriched in the intestines of patients with benign diseases. [Conclusions] Non-small cell lung cancer
and benign diseases have different gut microbiome.

Keywords: non-small cell lung cancer, gut microbiome, 16S rDNA sequencing, differential analysis, tumor

microecology
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