- 576 - ZHEAKFFIR Acta Universitatis Medicinalis Anhui 2026 Mar;61(3)

) 2% BE BT ) :2026-02-09 07:14:09 M % d &3 3k : hitps : //link. enki. net/urlid/34. 1065. R. 20260408. 1020. 024

T ITS 7 53 W e BT KA e B LA BEVR AR AIE

[ N 1=y A L5 N ey Ny A W R 1" R 5 e S -
(" ZHMEMAKRFE WEER KA, A0 230601;° “HEHXFE —HWEER
WAL, A 230022;° G BEA R FAAF I bos A e 230032)

ME BB HEREERETE (AA) BE TR X SR T A DX A B i e 52 0 (R k B LR VR 222 5, WA AR I AA SRSk
FLAREVR AR AL R ILPT AR INZE e bl . ik ISR ILgN AT 2046 AA SB35 F0 18 AR XS IR, 73 K AA B I8 & IX.
SRR K DXl L K fide B Xof B (1 Sk Bz SR B B DR TS, A A v LT 174 P S 2 it TR B X (TS ) A T vy il 0 00 4
Bro GER AA B E XU B RE 7 LI B 0 o ZREE R R 8 . FRRTE TS R X, TR 1] (Ascomycota) Lk
K BR7EA)E (Mycosphaerella) 5 & (Aspergillus ) .75 5 )& (Penicillium) ARSI J& (Wallemia ) BARXS £ B8 M L2 T,
TEAA B ARTS & XL, B 52 7 52 04 I8 (Acremonium ) FIZ4RE T4 8 (Schizophyllum ) ) FBE NI TE A W25, 518 AA BREEAYSL
SR VA 28 52 LY 0 1) DXl S 1 22 S, s L TR RIS /8 A0 AT REAE SRS 1 A B vh & ST EVE T L DSk B i s i i A

BB E R T AAFBRRFRAE .

KEIR EREBETT ; Sk K R REVE  TTS T ; DA S s B R I8 s o Z2RE1E

FEHES R758.71
XEERERL A XEHS 1000 - 1492(2026)03 - 0576 - 07
doi: 10. 19405/j. cnki. issn1000 - 1492. 2026. 03. 026

HAE BEFT (alopecia areata, AA ) & BE TS 1Y HLAE 2R
AU, R IR A T R I 3k K 50% |, A1 4E 42 7% (alo-
pecia totalis, AT) Fll 3% 7% (alopecia universalis,
AU B — T 8 B e P ER R I A
HRE AA BB BRTIZ B RIS SN, 5 U P3G i
FURR PR B R SR 30 . B TR X EAE AAJRYT
FEE LA R T T ARG A R TR R A
JZE I ST R FR L Janus 3B (Janus kinase, JAK)
R HAE AA R AR B AR TEST AL 2% S R
252 R RIS A AL T, A -
PE - T I TEFAE AA A 1 A R B
S ILAEK & 16S #Z B K RNA (168 ribosomal
RNA, 16S tRNA ) 5 K 77 40 TR 212 )12 B L AA
BB Sk B AN A RETR R E 2 0 AN [R5 A A /R L 3
FAE AA 55 P B AR R W) M H S PR P ML T 5
B AS 101 ARG LA ST VA2 R T R S

2025 -11-23 $k
FHETH  EHRK A RRF I ETH (445 :81171493) 5 @ AL 75 il
EE T AA EAMEIEI H (45 : gxgwix2022004)
(P & i e A B
T, H RN, B O S /R, E-mail: hi
wangf@sina. com;
S, L, SEER I 38 45 1 E-mail : 15256081209@163.

com

[A] B BX. 1 (internal transcribed spacer 1,ITS1)ITS1 =
YRR TSRO AR R ] ITST IE
1] 514 (ITS1 forward primer, ITSIF) 5 ITS2 )2 [ 5]
W) (ITS2 reverse primer, ITS2) 2 5 1 5| 9 X%, X &
E AA JEF TS R XN TS e IX R i i xof B A A7 TR
BEW Y43 BT, B TERAE 5 HAE AA MG HY L HF 7%
RHAE , #78 FOAE AA SR Sk B LT RET 25 53 5 O 12 1
A= AR S W T AR 2R H A e EAE R, S T R4 1)
HI TR AR E

1 HR5H®

L1 fRBIER A e 0 BT ST, 40 5%
T 38 B 53 AR AR 2 BB R 75— B s I B
FIZE R 27 5 B Ji I e K R ik 12 19 20 451
HOAE AA SRR A A RE UG 0 Y 18 1 B AR
Ho TASSHEYEZ MRS, A0 T2 flE
TR 27 55 — Wi ) = e A8 2 2= B3 2% B 4t v (PJ2023-
14-82) o AA FEE GBS IE A Jod 5 7 FE A JEE VP 3 T
H. (severity of alopecia tool, SALT)= 50% ( B[} i % TA1
B>k BT AR 50%) 5 32 3 0 Sk B2 I8/ (B HE Jd 4
B 5 95 748 A T3 Sl 3 O R BRE 30 G A A L5 R
B AT B ) o R XS R N A BRUE Ry TS
R HAb B PR o, Sk B2 JE AT WL A8 (i I T A 4K
FOrHIRIE AA T S B BE 0 (AA L) s BRI K



ZHEA K FFIR Acta Universitatis Medicinalis Anhui 2026 Mar;61(3) < 577 -

BE=5 em ARG & 07 (A An 4H) M R IR A AL
#(Con 2 ) . FEARRAEE L BN E T DNA PR A7,
-80 “CHRAAFE % DNA $2HL.
1.2 LEEFEWRELES G355 R0
48 h AR 1Pk & (B RSk R U E B FR ) s W&
it 48— 3 L JC T I B B4 1 MV R R (pHL =
5.5) , R JT — UBE A b AU T2 5 11 3k
RS 5 E AR AL & OKIE 37 C+2 °C, 8
B ] <3 min, R #h %), At KRR BE D T T 2R
X E RS TR
1.3 DNA 2 PCR ¥ # >k H MagPure Soil
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Fig. 1 Clinical and dermoscopic features of severe alopecia areata and alopecia universalis x20

A, B: Clinical appearance (anterior, superior, and posterior views) and dermoscopic features of the scalp in severe alopecia areata (AA) and alo-

pecia universalis (AU) patients, respectively.
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Fig. 2 Diversity analysis of scalp fungal communities

A: Chaol index estimating the actual number of species in the community; B: ACE index estimating the number of operational taxonomic units

(OTUs) or amplicon sequence variants (ASVs) ; C: Shannon index reflecting hoth species richness and distribution evenness; D: Simpson index repre-

senting the probability that two randomly selected individuals belong to different species; E: Observed species index indicating the actual number of spe-

cies detected in samples; F: Good's Coverage index assessing sequencing depth adequacy ; “P<0. 05, "P<0. 01 s Con group.
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(Mycosphaerella) /Il % J& (Aspergillus) 53 32 & J& >
15%, 1M Con ZH A% 0> ZEHF Sl 1 7 44 18] & (Malasse-
zia) (5 K5 1 48, 3%+6.2%) ; R i, AA 41 5
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cillium) (P<0.000 1) F14¢ ) & J& (Wallemia) (P<
0.05)7E AA 4 B A X F B2 1235 75 T AAn 20 Al Con
21 5 1 B v TR 5 B 8 (Acremonium ) F1 24 K8 0 &8
(Schizophyllum) W 75 AAn 41 1 i 3 & 4E (P<0. 05)
(F14D) . BEAb, B R RE VR B 1A 2 I R 43 A Rk
A AT EEMHCEE Z 60 T & F X [
(K4E),

3 itig

A FEE I TS P £ R R GE 00 1 HAE AA
BT R DX (AA L) FIETE A X (AAn 41) B i X
W (Con 2H) 3k Bz ECRI A v AU LU URRAIE , 878 T &
RV 5 BT O I TR SR K . BIFFE R, BT A8

o OF

7]

@)

=

Z

-1F
°
2F
-2 1 0 1 2
NMDSTI stress=0.085
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=3 b: g__Cladosporium =3 bl: g__unidentified =3 t: c__Eurotiomycetes = ¢9: o__Malasseziales
=3 c: f__Cladosporiaceae =3 b2: f__unidentified B3 u: f__Erysiphaceae =3 dO: c__Malasseziomycetes
=3 d: g__Mycosphaerella =3 b3: o__unidentified =3 v: o__Erysiphales =3 d1: g__Cystofilobasidium
e: f__Mycosphaerellaceae =] b4: c__unidentified w: f__Debaryomycetaceae =3 d2: f__Cystofilobasidiaceae
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E=3 q: g__unidentified =3 c6: c__Cystobasidiomycetes B a8: g__Nigrospora =3 e4: o__Wallemiales
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Fig.3 Multivariate analysis of fungal community structure

A': NMDS showing community similarity among groups (AA group: green; AAn group: purple; Con group: orange); Ellipses represent 95% confi-

dence intervals; B: Phylogenetic tree revealing evolutionary relationships and abundance distribution of fungal communities ; Branch colors correspond to

sample groups (Light green: AA; Purple: AAn; Orange: Con; Gray: unclassified), with branch length indicating relative abundance.



M EMKFF®  Acta Universitatis Medicinalis Anhui

2026 Mar;61(3)

A Phylum B Genus C Phylum
™ othe =
Taxonomy - B (;angda E 1.77 b
B others 075k Tausonia x
5 073 B Olpidiomycota 9 B Nigrospora g
31 5] B Wallemia
g I Zoopagomycota 2 B Penicillium S 123}
S Mortierellomycota 5 B Cladosporium g
g 0.50 Chytridiomycota g 0.50 W Fusarium o
a7 I Kickxellomycota 2 Filobasidium <
2 B Glomeromycota > g"l!ﬁa 2 0.69 F
icoccum =
E Rozellomycota E = Rﬁodolorula =
=025 = gsc%';'.’yco'a' =025t B Aspergillus &
o V. asidiomycota 0 - Mycosphaerella ~
~ ~ = AI}IIemaria 2 0.15 -
B Malassezia o
0 —
1 1 1
AA AAn Con AA AAn Con
PP
D genus
*
§ 122 *k
X
3 ko *
g 021 . *
-é B3 AA
5 T a AAn
2-0.80 | =)
g E3 Con
g »
~ 1811
b
)
|
| | | | | | | | | |
‘é\\’ &\\& & -’e.oe \&o" Qé' “9" 4 ﬁé" _\)o& ﬁoo
Qv. u‘q‘ j{ « Q‘é‘ "\é‘ \\" o \‘«é‘l Léé
é-_‘y < N _5‘ »
E 0 10 20 30
oy Penicillium4= L4 i 4 : :
[ Aspergillus= . | ]
v Wallemia=
s sidium
% L
c C ) "
3 3 . mm—mm—=u
- \mm(ph,uum - . ‘
>
o]
- .
]
- ° |
c
s Sarocladium =
= E
g [«
5 "::Kg.-mxlu.n-: : |
o " r : 1
.‘—v.\nluwnﬂm mycesf=
m Curvulariaf= .
c Didymellat=
5 Bumerisl @ |
e Knufia =
Toxicocladosporium-y 1 1 ! 1
1 2 3 4

Relative abundance

B4 HEBEFARERST

Fig. 4 Differential analysis of fungal community composition

A, B: Stacked bar plots showing relative abundance distribution of fungal communities at the phylum (A) and genus (B) levels across sample

groups; Distinct colors represent different fungal phyla and genera; C,D:

Box plots displaying Log-transformed relative abundance values at the phylum

(C) and genus (D) levels for the AA (green), AAn (purple), and Con (orange) groups; E: Illustrating the rank-abundance distribution characteristics

of the fungal community ; The x-axis shows the Log,-transformed relative abundance, while the y-axis represents the rank order of genus-level taxonomic

units arranged by abundance in descending order; “P<0. 05,""P<0. 01,
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Analysis of scalp fungal communities in severe alopecia

areata patients by ITS sequencing
Zhang Chunlan', Lei Yilong', Cheng Ruixuan', Duan Dawei’, Du Xin', Zhou Wenming’,
Zang Dandan’®, Wang Feng'
('Department of Dermatology, The Second Affiliated Hospital of Anhui Medical University , Hefei 230601 ;
*Department of Dermatology , The First Affiliated Hospital of Anhui Medical University , Hefei 230022;
*Research Experimental Center, Anhui Medical University, Hefei 230032)

Abstract Objective To compare the differences in fungal community composition between lesional and non-
lesional scalp areas in patients suffering from severe alopecia areata (AA), and compare these with healthy scalp
areas in control subjects. Additionally, to preliminarily explore the changes in scalp fungal communities in severe
AA patients and their potential underlying immunological mechanisms. Methods A total of 20 severe AA patients
and 18 healthy controls were enrolled. Skin swab samples were collected from lesional and non-lesional scalp areas
of severe AA patients, as well as from the normal scalp of healthy controls. The fungal internal transcribed spacer
(ITS) region was amplified and analyzed using high-throughput sequencing. Results The lesional scalp areas of
severe AA patients exhibited higher a-diversity and species richness in fungal communities. Notably, the relative
abundance of Ascomycota, along with genera such as Mycosphaerella, Aspergillus, Penicillium, and Wallemia, sig-
nificantly increased in the bald regions. In contrast, Acremonium and Schizophyllum were more predominant in the
non-lesional areas of severe AA patients. Conclusion Distinct region-specific differences in scalp fungal micro-
biota in severe AA patients suggests that fungal dysbiosis may play a potential role in the pathogenesis of alopecia
areata. These findings provide new insights into the disease characteristics of severe AA from the perspective of
scalp microecology.

Key words severe alopecia areata; scalp fungal community; ITS sequencing; region-specific; dysbiosis; a-di-
versity
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