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Analysis of the changes in intestinal microbiota of patients with moderate to

severe acne based on 16S rRNA high-throughput sequencing technology
Jiang Shichao, Wang Xiaomeng, Chen Zheng, Qiao Song, Yang Fan, Guo Birong
(Dept of Dermatology, The Third Affiliated Hospital of Anhui Medical University&The First
People’s Hospital of Hefei, Hefei 230061)

Abstract Objective To explore the relationship between acne vulgaris and gut microbiota.
Methods A total of 29 patients with moderate to severe acne vulgaris and 26 healthy controls were
included. Fecal samples were collected, and the gut microbiota was analyzed using hypervariable
regions of 16S rRNA genes through high-throughput sequencing. Results We identified

associations between acne vulgaris and alterations in gut microbiota. At the phylum level,
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Bacteroidota was significantly higher in the acne group compared to the control group (P<0.01),
while Cyanobacteria was significantly lower in the acne group (P<0.01). At the genus level, the
top five different bacterial taxa in both groups were Bacteroides, Escherichia-Shigella, Klebsiella,
Roseburia, and Parabacteroides. Among them, Bacteroides, Roseburia, and Parabacteroides
were more abundant in acne patients. Linear discriminant analysis identified five biomarkers all
belonging to the Bacteroidota phylum in the acne and control groups. These biomarkers belong to
the phylum Bacteroidetes. The observed differences in genera between acne patients and healthy
controls provide novel insights into the connection between gut microbiota changes and ache
vulgaris risk. Conclusion Our findings reveal a significant difference in the composition of
intestinal microflora between acne patients and healthy individuals, and changes in the richness of
specific bacterial genera may become a new target for the diagnosis and treatment of acne.
Key words Acne vulgaris; Gut microbiota; 16S rRNA gene; High-throughput sequencing;
Bacteroidota; Biomarker
Fund program National Natural Science Foundation of China (N0.81301352)
Corresponding author Wang Xiaomeng, E-mail: 1679121359@qg.com; Guo Birong, E-mail:
guobr1983@163.com

W38 B A A P B e K LB S R AR S R Gt I AR e I3 B, i o e v i
AP S BT SR N 73 WA B S 15 AR RE . B B B RE 5 R JRAS A A7 AE X i) Y 2 5%
A, WRERETASE RAGYERAE, BONEIERRIE R « IS 2 M B KT AE TSR, “fa- B Ik
N LR S A B R R ) VR AR T 1 P R R W R B B IR IR SRE TR
BOWi 5 BRI 3 vt BRSO T TR AT A A S A DR, IR R i e e
FERMREIE R AL, P IR RIS, T BRI AT SR . i i B s i
(0 BRI A B, AH DI FATIRFER N o AP T 0L IR I o3 A o B R Y s B 5 (e A i
WREZE 5, WIS 5 i T R R O BB, Dy T i T A A T8 77 Vi S S A B AR AR A
1 RS
1.1 BB

AT EAETT S — N BB 29 151 b 5 B e 6 [ 26 il HEx i (3 JE A 1L
) o BHEANAIRE: O REZRGIRHERIT: @ 16 ARMEMFER. R4 A RSP
2yl @ HEBRE IR AN RGEVESN Cnfue b AQH R BRI D ¢+ @ GEIRIE
FUI . HERRPRE: © SIFHA IR (IR R R . 1892 . SERRE L BRE o MRtk



HEEG » @ HWETARE: @ BB MBI L. prf2lE Y
7] 4 B PER AR 1 I Rl GBS R R RESEH0 e i)™ AR
%, BIPRS00 (acne grading system, AGS) . i 6 A& I, BEA N B
at FUEAL . THAEIRIR B S BIBRKAL S SR RN S L
1.2 Fik
121 FE[EREAHERA DNA R

H 2 RS0 53R F T TR R AR SR B SRR AR, A R PIAT TC T 48 VR S DA B 155 1
GG FEACSRER S 30 min P58 GHHIGIR PR A7 (-80°C) , HATR T IR 4IRS e B 4k
7N e dik = L AL B9 Ccetyltrimethylammonium bromide, CTAB) 54 HUE FE K 41
DNA . 196350 IR Bl B F Pk 3E4T DNA SRR 5 K B2 58 i, e 248 T O 1 217K K5 DNA
ZORERMEZR 1 ng/uL.
122 PCR¥ M. SCEEH] &M FF

K P T 265 51 0% 16SrRNA 2 (K] V3-V4 A8 X #E47 971 . PCR MR R ALHE 15 il
Phusion® f## PCR i (3%E New England Biolabs A %)) . 2 pmol/L 514 /% 10 ng
i DNA. #IEHSECN: YIaHEM (98 °C, 1 min) — 30 MEFYHE (98 °C 10 s — 50 °C 30
s — 72°C30s) —»&KIEM (72°C, 5 min) . i TruSeq® DNA PCR-Free ¥ A il £ 71 &

(SEHE Mumina 227 ) 2 fE 118G P 1R 8 W A5 861 4 0 PP SCRE, RSN R 5140RS . R2A Qubit® 2.0

%61t (3 Thermo Scientific 2% ) 1 Agilent Bioanalyzer 2100 Z 4317 3C FE K B 52 f
FrBr Akl . SR 2 lumina NovaSeq “F- & 58 /% 250 bp Wil /7, R G5 2 i % f5
BEANADE B i AE -
1.2.3 SAEMHAD MG T F A0 E

A TER I EYME B AR X A E Y B St R Ge M 15 Jeie ] FLASH St
v o X M P 5 R AT B DA, A i — BUVERR A PP 41 o i UCHIME 509 EE X Silva

I

SRR, SEHR SRR E S, e R EAHRG P, 4k UPARSE -

o

(hRCAS 7.0.1001) LA 97%AHABLEE BB XS 3 41 #E4T #1473 S5 527G (operational taxonomic unit,
OTW) %K, HIETZHNRARIITRMEMREE SRR . E£ZFVEVFEIATT, o ZHE
4845 (Chaol. Observed-species. Shannon. Simpson f5%%) @it Mothur B fhit5, F%
HAEZ % Wilcox BRIk JagEAT 41 18] 22 5 B VE VAL . EHXT B ZREME 04T, 454 Bray-Curtis
S B A PR R I AR VA S MR R, L& ANOSIM SRLVAG 30 41 [ B4 22 S W5 k. vl
WEILTTH, ZH REFESRGEWERMZ . FMN0AmE. AT R 5 R



2 R T R FE R 22 5, BT RTG 00 OTU BUREVE + & FEE , £ A 32 A4 45431 . MRPP
IHTL RIS AL LR 543 HT (linear discriminant analysis, LDA) 2577 3%8HT Hu# . MRPP
SN R T e 2 2 (0] 22 S AR S HU R . R AE A R 15 S I ggpubr &, JREEAT
FDR #riE. ZRPEHI A4 #1288 K/ (Linear discriminant analysis Effect Size, LEfSe) 44/ n]

DL RO ) 2 R) 5 2 25 S AR R« FERE AT, A AREE 34 P<0.05 (Kruskal-Wallis

Ki%6) H. logio[LDA>2.0 (173 K ITHN AR HA B3 2 57 M AbrEY) .

2 4R

21 BEBERER

AT FCENNFEIE RS S AE RS HEBA S, R G P AL 52 1 SR A AT A2 0 Hr . i

TE PP R B A M Z R (P<0.05) , A 2]

B B L] X

SERNAGH S HUGE 6 A H R SR BE LR 1.

® 1 EEBEENRRENRANEREBN®%), X£s]

BIAF G

Tab.1 Background information of acne patients and healthy controls [n(%), X +S]

Factors Acne group Control group P value
Gender (Female/Male) 29(17/12) 26(8/18)
Age (years) 25.4844.54 27.0445.70 0.274
BMI 22.234.94 22.3340.99 0.719
Dietary habits
Spicy food
) ) 20/9/0/0 15/6/5/0 0.046
(Frequently/Sometimes/Occasionally/Never)
Dairy products
; ) 7/22/0/0 5/18/3/0 5.11x10°
(Frequently/Sometimes/Occasionally/Never)
Fried and greasy food
. ) 21/6/2/0 4/11/11/0 6.98%10°
(Frequently/Sometimes/Occasionally/Never)
Refined carbohydrates
) ) 17/7/5/0 10/8/8/0 0.298
(Frequently/Sometimes/Occasionally/Never)
Vegetables and fruits
0/17/12/0 0/16/10/0 0.971

(Frequently/Sometimes/Occasionally/Never)
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Fig. 1 Venn diagram of OTU distribution of intestinal flora in acne group and control group
The numbers in the circles and the overlapping parts of the circles represent the total number of OTUs
(operational taxonomic units) between the samples (groups); The numbers in the non-overlapping parts

represent the number of unique OTUs of the samples (groups).
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Fig.2 Rarefaction curve
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Fig.3 Diversity indices in acne group and control group
A: Chaol index; B: Observed - species index; C: Shannon index; D: Simpson index; “P< 0.05 vs
Control group.
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Fig. 4 Principal Coordinate Analysis (PCoA) of intestinal flora in acne group and control
group
The first principal component and the second principal component are taken as the horizontal and
vertical axes respectively, and their percentages represent the contribution of the principal
components to the sample variation; each point represents a sample, and samples in the same
group have the same color; Left: Based on weighted Unifrac distance; Right: Based on

unweighted Unifrac distance.
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Fig. 5 Comparison of relative abundance of intestinal flora at phylum level between acne

group and control group

Forp B RER ] (Firmicutes) 2 55 M4 ER ] CRER4L N 58.48%, X4y 60.25%) ,
HUGEAFFR ] R 28.97%, XTHEZN 17.70%) . AJLE T (Proteobacteria) — (Ji
JEH N 7.32%, XTHRAN 17.1%) FURZR ] (Actinobacteria)  (JEREAL N 4.36%, XfHE4
N 4.02%) o WA T TR, BFE T (Euryarchaeota) « #AFE 1] (Fusobacteriota) -
PERE 1] (Verrucomicrobiota) « ¥4l ] (Cyanobacteria) « itfifF i1 ( Desulfobacterota)
MZFRET] (Gemmatimonadota) , W42 . #MF1RI1] (Bacteroidota) 7EJHEEZH 115 1
SHIEZH (P<0.01) , TM#E4HE ] (Cyanobacteria) ZEESEZH FFAR T X HEZH (P<0.01, K 6A) .
FEJEIKF b, WA S At B W3 3 2 R 10 10 M A 6B Bk .
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Fig. 6 Analysis diagram of species differences between groups at phylum (A) and genus (B)
levels
The vertical axis in the figure represents the relative abundance of each species, and the horizontal
axis represents sample grouping; The horizontal line indicates that there are significant differences

between the two groups.
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Fig. 7 LEfSe result diagram
A: Acne represents the acne group; The LDA value distribution histogram shows that species with
LDA scores higher than the threshold (default setting is 4) are statistically different biomarkers
between groups; The length of the histogram reflects the magnitude of the effect of different
species (LDA score); B: The circles radiating inside and outside represent the classification levels
from phylum to genus (or species); From the inside to the outside, they represent Bacteroidota,
Bacteroidia, Bacteroidales, Bacteroidaceae, and Bacteroides respectively; Each small circle at
different classification levels represents a classification at that level, and the diameter of the small

circle is proportional to the relative abundance.
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