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[Abstract] Objective To investigate the diversity and composition of gut fungi microbiota in
patients with polycystic kidney disease (PKD) and its correlation with clinical indicators. Methods A total
of 44 PKD patients, 44 patients with non-polycystic chronic kidney disease (NPCKD) and 22 healthy controls
(HC) admitted to our hospital from February 2023 to February 2024 were recruited. ITS1 DNA sequencing

was applied to analyze the gut fungal composition. Bioinformatics analysis was used to compare the diversity
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and structural differences of fungi among the 3 groups. Pearson correlation analysis was performed to analyze
the relationship between gut fungi and clinical indicators. Results There were no significant differences in
baseline characteristics (gender, age, body mass index, etc. ) among the 3 groups, but statistical differences
were seen in terms of serum indicators (such as serum creatinine, blood urea nitrogen, uric acid, estimated
glomerular filtration rate, etc. ) (P<0.01). Alpha diversity analysis showed no significant difference was seen
between the PKD and HC groups, but the PKD group had significant differences to the NPCKD group (P<
0.01).

comparisons (P=0. 001). Fungi composition analysis found that the abundance of Candida was significantly

Beta diversity analysis revealed significant differences among the 3 groups and in pairwise

higher in the PKD group than the other 2 groups (P<0.01), while the abundances of Aspergillus and
Cladosporium were significantly lower in the PKD group than the HC group (P<0.05). Linear discriminant
analysis (LEFSe) indicated that Candida was significantly enriched, while Aspergillus and Cladosporium were
significantly reduced in the PKD group. Correlation analysis revealed that the abundance of Cladosporium was
negatively correlated with cyst diameter and immunoglobulin light chain Kappa/LLambda ratio in the PKD
eroup (P<0. 05), while the abundance of Candida was positively correlated with liver/kidney cyst diameter (P<
0.01). Conclusion PKD patients exhibit characteristic changes in gut fungi diversity and composition. The

abundances of Cladosporium and Candida are closely associated with clinical indicators of PKD patients.
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T2 5 (6) 7 ™ FEAF P BEAS 5 (7) 35 462 38 A TR &
A5 ()W FH U F & A 7E HADAE B2 50900
I . REASPHC SR 2:2: 1 LM 5#E 47 20 [R] DU, Jpe 2K
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AT AL 5 2 5 0 ol 68 R FH 4 0 3 4 A 200 0 o 9
(linear discriminant analysis effect size, LEfSe; LDA PF
43 >3.5, P<0.05) o JF I HI R A2 ggplot2 (3.5.1) #il
CNSknowall*F- 7 (https ://cnsknowall. com) 58 %A AL o
1.4 %itsix

B AR T DL M (Py, Pry) Ko o BUHE 53 B R
B B 2 K BE 2= 51 B (hitps : //www. home-for-
researchers. com) £l SPSS Statistics 27 X4 5E 1l K46
Gy IR A R S R RO R S  3 2 ] i 2
it 28 Shapiro-Wilk IEZSPER 50 M Levene J5 22 55 VA 5
BN A58 A8 R LR R 5 22 03 W s IR S 08
Y5 K FH Kruskal-Wallis H FR ARG . 2 2H 1] Ho s AR 5
B o AR 43 00 3 Bk ST RE A ¢ K 5 5 Mann-
Whitney U550 . [ 18 FL 3 -5 I PRTE b5 198 5GP
il 1 Pearson AH 5 70 BT FEA , P<0. 05 10 22 53 4t
R
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AHIFIE 3 41 (R I S CAF IS 1 B4 A A4 o 4
BORUGE PR B %) 2 R LG & L, PKD 45
NPCKD 417 i ML& 2 A e g it ¢ 22 5% (H 5 HC 41
A it 22 5 (P<0.01) o 3 4L 1ML & 2448 bk (SCr,
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Kappa . 2 J& % 5 Lamda & «/N FCAH ) 78 PKD 2H #
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*1 ZREREE FSEENRBUEEREESBEZINEIRRFMELE [n(%) ,M(P,,P,)]

A bk e AR (n=22) PKD £ (n=44) NPCKD i1 (n=44) P{E
sk 53.00(50. 50, 55.00) 53.00(48. 50, 57.00) 52.00(47.75, 57.00) 0.736
BMI/(kg/m®) 24.45(22.73, 26.10) 22.00(20. 43, 24. 65) 23.20(19.75, 25.88) 0.113
B 11/11 22/22 22/22 >0. 999
B 2 AR 40 NA 27(61.36) 27(61. 36) >0. 999
e Il 4(18.18) 30(68. 18) 32(72.73) <0. 001
BE BRI 0(0.00) 4(9.09) 6(13. 64) 0.192
SCr/( mol/L) 54.95(49.63, 72.08) 432.30(201. 78, 608. 68) 427.95(216.75, 640.33) <0. 001
BUN/(mmol/L) 5.32(4.19, 5.84) 16.05(9. 78, 23.63) 17.43(11.09, 23. 88) <0. 001
Ua/( pumol/L) 280. 50(219. 25, 355.00) 401.25(337. 85, 493.18) 447.00(390. 75, 536. 00) <0. 001
eGFR/[mL/(min-L) ] 103.00(95. 25, 107.75) 11.00(7. 75, 22.00) 10. 50(7. 75, 27.50) <0. 001
24 h UTP/g NA 0.37(0. 15, 0. 68) 0.88(0. 36, 1.90) 0. 003
WBC/(x10°/L) 5.63(4.97, 6.64) 5.87(4.98,7.57) 6.78(5.43, 8.69) 0. 108
HGB/(x10'/L) 133.00(117. 25, 138. 00) 100. 00(84. 00, 120.75) 97.00(80. 50, 119.25) 0. 001
PLT/(x10°/L) 205. 50(185. 00, 235.00) 184.50(131. 50, 209. 25) 206. 00(160. 00, 245.25) 0.132
K/\ NA 1.86(1.61, 2.13) 1.74(1.54, 2.01) 0. 120
Lamda/(mg/dL) NA 520. 00(455. 00, 688.00) 535.00(420. 00, 688.00) 0.930
Kappa/(mg/dL) NA 971. 00(836. 00, 1350. 00) 950. 00(707. 00, 1150. 00) 0.251
KD/cm NA 18.33(16. 06, 22.00) NA

KCD/em NA 5.65(4.73,7.03) NA

LCD/cm NA 2.95(1.43,5.08) NA

NovaSeq 6000 | J3 ~F- 15 43 #1 , 110 4 FE A 3R A5 T
7 630 908 Z5 2R AL T 51 (PRI 7 R B : 69 371. 89
BLBUMEA) , 22 DADA2 B 5 S5 159 31 16 142 4N FFAIE
JF A, -3 BE A 472. 736 bp.  Alpha 22 HF 1 [ AR
AN B R ZAEE AT R T Ace (REH T L BRAFTE
FI I FPEO) FE 4L Chaol (fETHREAS g Bl B0 F8 5L
Shannon ( 52 BFEAS 7328 B H: 5 HE) 358 20T Simpson
(RAEDFh 73 A7 0 2R PE NI 5 B ) F8 BOR ST T IPA
Iy Hrgs B 7%, PKD 2 . NPCKD 41 Fl HC 40 L %5, Ace
FEHUR Chaol 84U 3 4 [0] E 4 11422 57 , Shannon $5 4
H1 Simpson 88122 71 Gt 2 L (P<0.05) ; iff —
Wi H A2 B, PKD 2H Alpha ZRE0E 5 HC 2H B4 2%
# 5 {55 NPCKD 4 A H Shannon (U=612, P=0.003)
J Simpson #§ 54 (U=598, P=0. 002) 2% 554 Gt 147 X
(P<0.01, 8 1A) , 4875 PKD 20 5 3 11 /1738 1 #F Alpha
ZHEME S EEEEEITHCY , 5 NPCKD 41 57 .
Beta 22 1P J2 Al 1t N [W] A 355 ol VK 22 (81 9 b 22 A 1
ZSF M — N EEFE R, 55T Bray-Curtis F1 Manhattan
BRI AR BRI T (PCoA) B , PKD 41 \NPCKD 41
FTHC 4 Beta ZFE1E 22 R4 Gi it 2 5 X (P=0.001) ,
H PP LA Ge it 27 22 5 (P=0. 001, 81 1B) .

2.2.2 WEEEEAR T 7ENKE B HC,
PKD F1 NPCKD 41 1) iz 1 L B8 T Ff 32 %2 i Ascomycota
(FHEW ] ) F Basidiomycota ($1F 5 1) 4L B%, , Herp
Ascomycota TE 25 41 AHXF 7= BE 43 501y 84. 33% . 84. T4%
F181.00% (18 2A) , Basidiomycota 1£ 4% 4 A T 42 & 43
iR 11, 48% . 13.75% F1 18. 08% (181 2A) . J&@ K F- I
AR B2 HE A4 AT 10 B 1 2390 8 Candida (R 22 18 B)
J&) \Aspergillus( & &) Kazachstania (W 5% 7g 17 HH %
)& )\ Saccharomyces (BEHEJE ) | Cladosporium (£ 78 &
J&) Alternaria (ZZHE L EEJ& ) . Ophiocordyceps (g JE A
W& ) Apiotrichum (LR & ) Auricularia (KB &) |
Penicillium (G 8 IE ) . 455 W7~ , HC 4L LA Aspergillus
N EZ R, PKD 4L Candida >y £ 2T J& , NPCKD
2l D) Kazachstania . Cladosporium F1 Ophiocordyceps 7
ZLwJE (2B . C) o Jm /K UPSET 4t & Kl 43 Hr w7
32034 222 AN LT JE , HC . PKD Al NPCKD 4143 51
WA 7173 91w (B 2D) o dE— D BRI, 5
HC 41A L, PKD 41 Candida F Ji Wi 3% T+ 75 (P<0. 01)
1] Alternaria , Aspergillus . Cladosporium F1 Penicillium ")
F B E AR (P<0. 05) , Saccharomyces = FE I 52 T
e A TC G T2 22 5% 5 15 NPCKD A A L, PKD 2
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PCoA #F 4% Beta % #f 1%

E1 PKD.NPCKD BEE5ERZXEHEERHHESHEDT

Candida IR E TR (P<0. 01, [812E) .
2.2.3 JpiEHEE WA kD IRR
HC . PKD I NPCKD 2 /17 18 L B 1 A 1) 22 5 A, R
LM 73T (LEFSe) , 72 /8 (n=14) Ft(n=13) .H (n=
10) 0 (n=8) FITT (n=3) /K- A7 48 S IHFE (LDA
>3.5,P<0.05), HHPTHCHIE 4 T 36 F, PKD 41 & 4
T 117, NPCKD AL 4 1Rl FE K B HC A 3
B AT Ascomycota Fl Mucoromycota (K5 W& 7)) , 1M
PKD 240 =% 5 4 T Basidiomycota., 1EJ&/KF -, HC
HELE T Aspergillus . Cladosporium . Debaryomyces ({8 E%
FIWEBE)E ) | Pleurotus (M| H-J& ) | Penicillium . Mucor (&
HEE) Simplicillium WHEE)  Sarocladium (%
)8 ) . Chlorocillium (2¢ (0 ZE MU TR & ) | Talaromyces (5
R TE ) Al Xeromyces (WG R B & ) 55 5 1 PKD 20 ) 3 %2
BA4E T Candida . Wickerhamomyces ( J& 5o Ui 8% 1} )& )
i Pichia(RE IR BERETE R ) 55 (181 3) .
2.3 Wi A5 I RIRARIE AR K AT
it — G ARSE PKD 4% Fl NPCKD 8% 17 18 FL AT
BRI RIS B 2 18] A9 AE DG , FIFH Pearson AHSGHE 3

Mt TiEel . 7 PKDALR , Apiotrichum 5 WBC(r=0. 753,
P<0.001) .PLT (r=0. 634, P<0. 001) . eGFR (r=0. 403,
P=0.007) £ B 1M 5% ; Alternaria . Cladosporium 53 9l 55
B, P 5% 4% Lamda (r=—0. 340, P=0. 024 ; r=—0. 306, P=
0.043) . % 7 % 4% Kappa (r=—-0.356, P=0.018; r=
-0.391, P=0. 009) } w/\ HAE (r=—0. 429, P=0. 004 ; r=
-0. 486, P=0. 001) & 11 #H 3¢ ; Saccharomyces 5 HGB
1EAH & (r=0. 386, P=0. 010) ; Kazachstania 5 24 h UTP
5OF M € (7=0. 374, P=0.012) , {E NPCKD #41 f ,
Saccharomyces 5 WBC (r=0. 637, P<0.001) . BUN (r=
0. 386,P<0. 01)E£1EAHE, 5 PLT(r=-0. 378,P=0. 011) ,
Ua(r=-0.324,P=0. 032) 2 A5 (E 4A .B) .

it —25 W] PKD & 2 7 18 HLR A S a8 R
BEFRHIEI C R L H PKD SB35 1 18 LT 8 /KT 3= BE i
10 1Y T4 J8 5 75 5245 2% 280 (KCD . LCD Al KD) #£47
AT, 8 3o Pearson AH &M A AR A RN 2k 1
AT . 455 5%, Candida 5 LCD (r=0. 409, P=
0. 006) K% KCD(=0. 460,P=0. 002) 5 1EAHE, Cladosporium
(r=—0.397, P=0. 008) . Alternaria (r=—0. 403, P=0. 007)
5 KCD 2 M A (& 4C.D),
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'ﬁ 6000 —_— 600
i\J a 1500
:Hé 400 a 2000 400
]’]{, ! 4000 1000 :
< a00f oo 5000 1000 200 0 ,
0 M 0 0 m 0 0| oiorete S aie E
A TVRF b AR 2 3 B B K- ah AR Aasd 5 C: B K- 44 Circos B B ;D B K -F#4r UPSET F & B ;E: BK-F
£ Bk B (A AR ELRT) ja: P<O.05,b: P<0.01
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