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[ Abstract] Objective To explore the difference in ocular surface microbiota between patients with and
without dry eye. Methods Forty-two patients (42 eyes) diagnosed with dry eye were enrolled as dry eye group in
the First Affiliated Hospital of Xi‘an Jiaotong University from June to November 2020, and 37 controls without dry eye
(37 eyes) were enrolled as control group in the same period. One eye was selected as the study eye,and the right eye
was included when both eyes met the inclusion criteria. Swab samples from the conjunctival sac were obtained and
sequenced. Sequencing of the V3-V4 region of the bacterial 16S rRNA gene was performed with Miseq PE301+8+301
platform. Operational taxonomic species ( OTUs) clustering of microflora, comparison of alpha and beta diversity
analysis of microflora between the two groups, annotation analysis of species and analysis of microbial markers were
performed. The study protocol was approved by the Ethics Committee of The First Affiliated Hospital of Xi‘an Jiaotong
University ( No. XJTUIAFCRC20188]-014 ). Written informed consent was obtained from each subject before any
medical examination. Results A total of 18 586 OTUs were obtained,and 3 674 OTUs were shared between the
two groups. Alpha diversity analysis showed that there was no significant difference in observed species index, Chao
index, Ace index, Shannon index and Simpson index between the two groups (all at P>0. 05) ,suggesting there was no
difference in microbiota richness between them. The PCoA analysis showed that the microbial compositions of the two
groups were significantly different (R* =0.039, F=3.100,P =0.022). The dominant flora of the two groups was
similar, with Proteobacteria ,Actinobacteria , Firmicutes , Bacteroidetes and Cyanobacteria as the top 5 abundant bacterial

phyla,with Pelomonas, Corynebacterium , Propionibacterium , Pseudomonas and Herbaspirillum as the top 5 bacterial
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genera. LEfSe analysis identified Tissierellaceae , Enhydrobater and Finegoldia as dominant bacterial genera in dry eye

group, and Caulobacter and Curvibacter in control group.
microbiomes is different between dry eye patients and controls.
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Figure 1 Venn diagram showing the number of bacterial OTUs

shared between the two groups

2.2 HUAIRFHEY HEREZ R BT

2.2.1 2440 Alpha ZHMEE TIRASIET
R 2H [A] observed species 4§ %% . Chao 45 %% . Ace 5 %% .
Shannon & ¥ Simpson $8 8 L4, 22 ¥ R G it &
X (¥ P>0.05)(F 1),

&1 24 ¢HiE Alpha ZHMEHEXIEIRLER

Table 1 Comparison of alpha diversity indices between two groups

41 o observed species 5% " Chao 5%~ ace $5 %" shannﬁn st simpson 1§ %1
[M(Q,,0;)] [M(Q,;,0;)] [(M(Q,,05)] (wts) [(M(Q;,05)]

TR 37 439.5(277.0,598.2)  439.5(277.0,598.2)  439.5(277.0,598.2) 5.418+1.453  0.905(0.766,0.955)

TR 2 42 473.0(345.5,736.5) 473.0(345.5,736.5) 473.0(345.5,736.5) 5.537+1.429 0.911(0.863,0.951)

t/7 8 943. 000 943. 000 943. 000 0.589 791. 000

Pt 0.097 0.097 0.097 0.558 0.871

TE: (o Wilcoxn FRAKL S5 5 # A0 S AEAS ¢ K )

Note: ( * : Wilcoxon rank sum test;#:Independent samples ¢-test)
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F2 2AMHBEMBENFEER 10 CHAREIILER(M(Q,.0,), %]
Table 2 Comparison of top 10 abundant bacterial phyla between two groups [M(Q,,0,),%]

215 FEA I ET N JEREBE ] AT T T EHEE
ETFHRLL 37 48.363(34.444,58.355)  18.044(5.051,27.415)  8.066(3.985,12.927)  2.900(0.696,6.432)  1.006(0.105,3. 170)
T HR 28 42 42.982(31.132,63.800)  5.993(2.712,27.109)  7.073(1.694,14.920)  2.299(0.466,5.528)  0.296(0.033,0.700)
Z Y 836. 00 959. 00 888. 00 901. 00 1 062. 50

P{H 0. 862 0. 182 0.507 0.431 0. 020
215 FEA IR FRFF A 1] A AT T™ B4 1]
FEFMA 37 0.172(0.012,0.411) 0. 000(0. 000,0. 866) 0.007(0.000,0.421)  0.000(0.000,0.058) 0.113(0.000,0.335)
TR 42 0.069(0.015,0. 181) 0. 000(0. 000,0. 036) 0.000(0.000,0.035)  0.014(0.000,0.132)  0.037(0.000,0. 131)
Z Al 963. 50 962. 00 974.00 719. 00 982. 00

P 0. 165 0.107 0.104 0.320 0.113

T8 (Wilcoxn BRANAS 45 )

Note: ( Wilcoxon rank sum test)

RI3 2HMHEBEMFEN VUHAEERLLRIM(Q,.0,),%]
Table 3 Comparison of top 10 abundant bacterial genera between two groups [M(Q,,0,),%]

2151 A T WA P B T e RAT PR FT 1A B L T FIR T
TRy 37 1.780(0.272,28.367)  3.671(0.902,13.652) 3.162(1.139,8.106)  0.830(0.375,3.913)  2.043(0.000,6.456)
FIR 42 16.681(0.658,28.939)  1.671(0.371,12.496) 1.441(0.510,3.399)  0.520(0.191,2.742)  3.578(0.000,6. 183)
Z A 700. 50 939. 50 1027. 50 926. 00 733.50

P Y 0.272 0.248 0. 047 0. 306 0. 424

21 51 FEA R ] %6 BR 1A AFNFF 7K B HERR T LN
JEFIR4 37 2.165(0.457,4.609) 1.507(0. 687,3. 493) 0.204(0.050,0.797)  0.294(0.098,1.048)  0.089(0.033,0.270)
FHia 42 1.236(0. 448,3.014) 1.245(0. 583,3. 640) 0.267(0.080,1.221)  0.261(0.033,2.075)  0.153(0.030,0.701)
ZA 928. 00 863. 00 751.00 841. 50 750. 00

P At 0. 300 0. 668 0. 535 0. 820 0. 528

{ : (Wilcoxon Bk A6 55 )

Note ; ( Wilcoxon rank sum test)
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Figure 3 Comparison of dominant bacterial genera between two
groups by LEfSe analysis (LDA >3) LDA: linear discriminant
analysis

x4 BEE LEfSe 47 #7

Table 4 LEfSe analysis result of dominant bacterial genera

TiftJ& 51 LDA fif P{E

Wik 5@ Caulobacter e R 41 3.470 0. 003

I B Curvibacter T4 3.249 0.018

IS RIRME R JE Finegoldia TR 20 3.519 0. 004
Wi/K % J& Enhydrobacter TR 2H 3.755 0.017
% KT @ Tissierellaceae THR4H 3.878 0.015

H: LDA e 40 51 3 B

Note; LDA ;linear discriminant analysis
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