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Variation of skin microbial community in adolescent acne
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Abstract: [Background] Adolescents acne is one of the most common chronic inflammatory dermatitis
associated with abnormal proliferation of Propionibacterium acnes. [Objective] The aim of this study was
to explore the difference of microbial composition between the acne skin and healthy control, and to
provide theoretical basis for the prevention and treatment of acne from the perspective of microecology.
[Methods] Bacterial 16S rRNA gene V1-V2 region sequencing and fungal TIS1 region sequencing
technology were used to analyze the bacterial and fungal community structure of facial acne skin in
16-year-old teenagers in Beijing. Bacterial and fungal composition in adolescent acne with lesions and
nearby areas without obvious lesions, as well as healthy controls, were investigated. [Results] Compared
to the healthy samples, the skin bacterial diversity of adolescent with acne was significantly decreased

Foundation item: Graduate Research Capacity |mprovement Program in 2019
*Corresponding author: Tel: 86-10-68984937; E-mail: songly @th.btbu.edu.cn
Received: 24-02-2019; Accepted: 01-07-2019; Published online: 09-09-2019
EHEUIH: 2019 05 AR 1T TR H
*BIE1E&E: Td. 010-68984937; E-mail: songly@th.btbu.edu.cn
WESEHA: 2019-02-24; $#EFHHA: 2019-07-01; MK E % HEA: 2019-09-09



IR FAFT: 35 AR R SRR U v At 2 Ak

3415

(P<0.001), and the abundance of Propionibacterium (P. acnes) and Saphylococcus (Saphylococcus
epidermidis PM221) decreased significantly. While there was no significant difference in the bacterial
composition between the acne lesion area and the nearby no obvious lesion area. The fungal richness
(Chaol index) and the abundance of Malassezia restricta of the adolescent acne group was significantly
higher than that of the healthy control group (P<0.05). [Conclusion] The change of skin microbial
composition is associated with the occurrence of adolescents acne. This study provided theoretical basis
for the prevention and treatment of acne from the perspective of microorganisms.

Keywords: Adolescent acne, High throughput sequencing, Community structure, Bacterial diversity,
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Figure1l The histogram of Chaol index (A) and Shannon
index (B) at OTU level

T . AR A Chaol 15 B0R Shannon 15 #2534l =407 OTU
KRBT /R EELHENE. * . P<0.05; **. P<0.01; ***. P<0.001.
Note: The alpha diversity at the OTU levels of the three groups
were summarized by using Chaol’s taxon richness and Shannon's

diversity evenness (combining taxon richness and evenness). *:
P<0.05; **: P<0.01; ***: P<0.001.
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Figure2 PCoA diagram of bacterial OTU composition
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Note: PCoA (Principal coordinate analysis) is a non-constrained
data dimensionality reduction analysis method; Bray_curtis
distance agorithm was adopted to mainly consider species
abundance between samples in this study. A: PCoA among
samples of A, A-H and H groups; B: PCoA among samples of
males and females groups.
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Figure3 Bubblesdiagram of bacterial composition at phylum level
TE: AMEF/MUERYFFEEIUN. *: P<0.05; **: P<0.01; fLB/RFRERT 1%HHYF.
Note: The size of the bubbles represents the abundance of phylum. *: P<0.05; **: P<0.01; Only phylum with abundance >1% were

shown.
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Tablel Skin bacterial composition on genus level

Percent of community abundance P value (Wilcoxon rank-sum text)

Correlation with Shannon index (Spearman)

Ongenusleve o AHCEH  A)  AH  AHH  AAH Rho Pvaue
Anoxybacillus 14.82 14.87 13.00 0.540 0.671 0.479 0.324 0.057
Streptococcus 13.29 244 161 0.000 0.002 0.393 0.806 0.000
Rhodococcus 11.25 451 1.60 0.005 0.070 0.075 0.704 0.000
Staphylococcus 5.88 26.52 26.84 0.003 0.015 0.788 —0.641 0.000
Neisseria 5.67 0.49 0.39 0.009 0.015 0.826 0.581 0.000
Pseudomonas 5.01 183 1.36 0.007 0.010 0.317 0.577 0.000
Actinomyces 354 0.58 0.27 0.000 0.002 0.479 0.820 0.000
Acinetobacter 3.28 195 2.20 0.146 0.298 0.421 0.371 0.028
Rothia 2.64 0.32 0.11 0.000 0.001 0.981 0.730 0.000
Propionibacterium 254 25.84 36.76 0.000 0.000 0.137 —-0.751 0.000
Micrococcus 248 243 0.65 0.349 0.671 0.575 0.458 0.006
Corynebacterium 1 211 2.26 250 0.723 0.729 0.575 0.282 0.100
Lautropia 1.99 0.09 0.04 0.001 0.006 0.641 0.592 0.000
Leptotrichia 124 0.10 0.10 0.033 0.045 0.732 0.481 0.003
Porphyromonas 1.10 0.19 0.18 0.031 0.097 0.942 0.708 0.000
Gemella 102 0.20 0.13 0.001 0.006 0.393 0.685 0.000
Veillonella 1.02 0.15 0.18 0.003 0.008 0.526 0.689 0.000
Others 21.12 15.25 12.08 = = = = =

T AR RTEMERE (H) 4L E KT 1% P F.
Note: Only genera with abundance greater than 1% in healthy (H) group were shown.

*2 FKTEBRABEEMR

Table2 Skin bacterial composition on specieslevel

On species level

Percent of community abundance

P value (Wilcoxon rank-sum text)

H (%) A-H (%) A (%) AH A-H:H A:A-H
Staphylococcus epidermidis PM221 291 9.94 14.39 0.005 0.008 0.196
Rhodococcus gingshenqii 8.90 3.62 1.25 0.005 0.059 0.060
Rhodococcus erythropolis PR4 2.35 0.87 0.35 0.005 0.070 0.092
Streptococcus salivarius subsp. 1.88 0.18 0.07 0.000 0.001 0.083
Acinetobacter junii CIP64.5 131 0.72 0.55 0.042 0.154 0.060
Streptococcus sanguinis 1.28 0.23 0.17 0.004 0.019 0.542
Streptococcus pseudopneumoniae 1.33 0.07 0.05 0.001 0.006 0.825
Propionibacterium granulosum 0.10 0.38 1.20 0.015 0.023 0.575
Rothia dentocariosa 121 0.19 0.04 0.000 0.003 0.575
Staphylococcus hominis subsp. 0.81 0.84 0.42 0.049 0.563 0.102
Actinomyces odontolyticus 112 0.11 0.05 0.001 0.005 0.714
Streptococcus parauberis KCTC11537 0.61 0.20 0.11 0.003 0.015 0.213
Staphylococcus aureus subsp. 0.53 0.31 0.11 0.018 0.729 0.043

e AR RTERRRE(H)Z KT 0.5%1 1 Fh.
Note: Only species with abundance greater than 0.5% in healthy (H) group were shown.

AT S35 9854 TR 08 B2 08 v 3 58 A T Sy s TN TR AT
A5 3R A A R , A9 25 AL TR R Bk
ST S YR A TR R i 44 R 5 3R R A BR T
(Saphylococcus epidermidis PM221), 5 2,

K fE 4 & g N R #T T (Propionibacterium

acnes), HE A LR S FIAHEAAHSRT . SRR M
Fb, J8R32H 55 Kz i 2 BR T (Saphyl ococcus epidermidis
PM221) 1 i ki N B2 #F & (Propionibacterium
granulosum)#f i 25 M b T, 1 A R ) R
TR, 478 {055 4 BR 1# (Saphyl ococcus aureus) & —
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acnes), ZHI[A] FbELEE FANE 4 Fis .
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) 205 T AFABUTH, FHIKES T 201-360 bp,
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P TR R, 36158 962 4~ OTU, IHJE T 6 4~
W11 315 1~ & 540 Pl
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Figure 4 Histogram of Propionibacterium acnes
abundance

Note: ***: P<0.001.
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R4, BIGH2: 5
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Figure5 Comparison of fungal composition

Difference between proportions (%)

T A JRAKFYIFI L Wilcoxon BEAKGIRZE R s (UB/R FRERT 1% Fh. B BRIGIE 37 ( B-F-3 F BEFHIR AL * . P<0.05.

Note: A: Wilcoxon rank-sum test results of fungal community at the genus level; Only species with abundance>1% were shown. B: A

histogram of the mean abundance of Malassezia restricta. *: P<0.05.
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