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B b %of 2 1 A R A TR AR pk S TR
H AR SRS 2R ERR D # i w4
TEVE 2540 5 ZREE R T T HEERER A PIAF ST . T [
P gt g T T AR X
TR A W Z R T T IRARFSE, 40 Hou 451
FIHT 16S rRNA EERMIFHAR , RGEWEIE = F 5 e
POBHURAE Y Z R, O LS A Py ] RE
% pH AR E R ; Huang 25" FF 16S rRNA 3
ARG LT T, XU P ARk 4600 m
1) 10 AN SR IET T TP B 2RI S, R T2
MBI RS JEREE ] WS &R
SRR A EE 16S rRNA FER 72 5 SCERIF
GRS, DA A Il R 2 5 e A SR 2 TR A
MK EERE R, X TIRR IR R MEY £
FEVERFSE , R DLIRIE . BLAlh, HRrEE X T IH
— TSR PR AR T S BB RV O A TR R L
b e s 2 NN A i N A S UL ST
Vg VAL 3 I e e i () A S W50 P B, H
HRRF ), SR 9 A0 R R B 17 e 3 PR 58 T i
T ORI E YRR R R DR E R

E"J?ﬂ%}i%% W) By o R R . kil AR LR
TR VUM R R SR R O IR R, A

Bt m?%wﬁﬁﬁﬁﬂmﬁo

A5 1 B %@ V) B IR S . kil
ORI IR | VI R IR RS 3 ANER ,
K FH ey 8 P A %ﬁL3A@%M¢%ﬁ
Vo (EL TR R 7 PN AN B RE VR ZH A Z AR MERRAE ,
GEME TR LTS . ME 2R R, AT
fiff BT 5 05 T SR A ) 2R AR AL T IR PR
Sy i — 25 I R 0 R P A I I SR AR ) T U
PROE TR, A BT IR RIS R A RS
SRR,
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1 AR i

FEMRAETF 2018 4F 5 A, kA TEHHIX
3ANIE R AR - ) B o3k SR (ST) (110.34°E,
20.08°N) . kil FF LA i 52 (S2) (110.23°E,
19.92°N) 1 74 ¥ = T+ Uit il 2R (S3) (110.19°E,
20.06°N), KFEREGR T IRENH, ififFT 4 °C
PRIRFE T, FEXTRES TR R L AT T GPS &
Ao RS2 % 5, 0.22 um B9 JC T B AE S g R
JRK, TEUERE s SRR K R A Y, —80 °C
TRAFUEIE, 251
1.1 YRR IR A B

I . pH S80I E , . AiEREh A
B OOBEL M. R BV S EOR e E R GE .
i FH K IR | AR pH B AG I R R AR 5 i I
. pH SE250 MBI OKE EBERIE AHRRER
IPEIEEERL ) (GB/T 11893-1989), AuiliG IRk ik
(R s ARE CAETE KR KPR IERE 3G )ik TEHLAE
4 JBTEFR ) (GB/T 5750.5-2006), 3R RAE i B
SRR ER A0 AR ORI B FNEE AN E T I
ALY (GB/T 11905-1989), A&l R AL i
M5 . BESFSEG MR (A TG KR A 3 Ty
2 4 JBTEFR ) (GB/T 5750.6-2006), A6 i R AL 5,
R . B ERSESEL
1.2 IRREBEY DNA 1

% H MoBio PowerSoil® DNA Isolation Kit #%
IR s R RUE Y S DNA, 4R )5 Rl A
NanoDrop 2000 #i i it 22403 G EETHAE I DNA
F18) 2 B IR B
1.3 16S rRNA ZE 5 ITS JF5 4~ 7

ML 16S rRNA FEK ) V3-V4 XN HirF
S, FE 514 341E/806R #E4 7714 . EF L 18S
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rRNA 3 [H 5 5.8S rRNA K 2 [8] it P4 U5 5% 3% ] B
ITS X HARF4, A 519 ITSUITS2 479"
i, PCR Y AL R E , FH 2%B R W I s vk i A 7
FEYIBRIE . K B3R PCR 978G =W, iEAT P alifl
FI—Ak, A XK w5 ¥ (Paired-End) A8 17,
Py g /N i B Y SRR, A (4 S P e A T S PR
JEKS: , B A # 1 SCJ%E A Tllumina HiSeq2500 HEFT
W

1.4 EFEHAHIELH

H4fE Barcode J¥41#1 PCR ¥ 345 [ ¥F 5 T
U v 20 th & R8s . il Barcode 351
MW, XFES I reads HEATPHE, 15309 PF
B9 M 5 Tags #(#i(Raw Tags), Raw Tags 4
I RAE , BB EART S K EEW tag DL i
G, 1925 ) Tags 24 (Clean Tags).

15 AYERFEST

i1 QUIME #44, XA sy, #%
97% 7 S AL FE #4179 3F: A1 OTU  (operational
taxonomic units, OTU)XI4>, ELF& FI4H 5 4351 3 F
UNITE I Silva Z2% 88 E AT HxT, 35054
OTU X RLrah/r 2615 8 ; Al OTU Jl 73173
K r S E LR, (I QUIME k4%, BRAGH
ARAER IR AR QUIME %1443
FXFEEAEA T Ace #5454 . Chaol $5%% . Shannon

641, Simpso 8545 4 Bl o ZHEEFEEL; [ R
A, 3 F UniFrac BB 2 5 7% PcoA (principal
coordinate analysis), 17 B ZHEMEHT; (A
Canoco %Kk 14, & A L3 X} 1 43 #F (Canonical
correspondence analysis, CCA)FA ik REALH T
FIRCAE 4 CRL R A R )R 2H LAY 5C 3R 20 A, AT
FEINGETT 53T R ] SPSS v16.0 BRAFHEAT 40T

2 ERFAH

2.1 WHORERFKERFR

VT DX 3 NI SR [ ) B R SR AR (S T) . 2k
W AR IR(S2) . U R IR SR (S3)],
IR 39.2-46.4 °C, pH 7.54-8.64, )& T-HoiI: IR % ,
FEIREE . pH. BB, MHRRERA . 8. BRIk
oy w225, A . SRR R A
HGHR B RAR) (R 1) ) 5 SR SR R A, T T T
F2 XM, WiE; Jal DO RGERR AT
U T S e XA LA R, AL TN RG s PRI
53 SR T € Y (VAR i (3 B v sSQ W 38
2.2 WRIRAE I F LR

W HE R B ITS o) Be Y, 4
AL IR R F S, 9 MR RFERIES] 523437
FARFBFA, RTINS . RIIR)G,
£ 97%MARLIE T i#EfT OTU H2E, 3 MR —

F1. BRBYEBLMER

Table 1. Physical and chemical properties of the hot springs
Hot spring 7/°C pH TP/(mg/L) NN/(mg/L) Ca/(mg/L) Mg/(mg/L)  Se/(mg/L) Cd/(mg/L) Pb/(mg/L)
S1 392 7.54 0.13 0.3 21.0 15.1 <0.005 <0.0005 <0.0025
S2 43.0 8.64 0.07 1.5 32.0 7.20 <0.005 <0.0005 <0.0025
S3 46.4  7.86 0.05 0.4 23.8 2.06 <0.005 <0.0005 <0.0025

S1: Rongyu hot spring on haidian island; S2: Happy farm hot spring in the crater; S3: West coast Haichangliu hot spring; T:

temperature; TP: total phosphorus; NN: nitrate nitrogen; Ca: calcium; Mg: magnesium; Se: selenium; Cd: cadmium; Pb: plumbum.

The same below.
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AT 2271 4> OTUs; @ %R AN Y 16S
tRNA JPA Bl 7, St Akt AR BT i 747
9 MNMEURFE S E] 444104 KA BUFH, IR REE
FPINGYRsy . BIURIG, 1€ 9T%MAHUE T iff7
OTU %2, 3 MiliR —IL3k1% 7044 4~ OTUs, 3 4>
TR AN B ARV AR P 41 5 OTU 3k H BH (B i T B
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M3 NERER SYE OTU 2(H Venn 1]
DB H(E 1-A, E 1-B), PRI FRER(S3)
AT EL OTU %t H i £(2079), H YR f) &
SRS R (S1) (1418) A1k 1l I L AR 37718 52 (S2)
(985), 3 MR ILARERF OTU £ HAL N 389;
J AR DA R (S2) 3R A5 R 4l OTU i H £z
Z(5781), MU B 8 = (S1) (5404)F1 74
VPRI IR S(S3) (3156), 3 MRUR LA A
OTU FHALHN 993,
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E )M (one—way ANOVA), 138 2 il 41, 74

T PR TR I IR IR (S3) LT 1Y Ace 354 Chaol $5%K.
Simpson 85 ) 5 S8R SR (S 1) o Kl FFFL
Al R (S2)E BAT B 225 (P<0.05), 3 Ml
JRH @ Shannon fEEHE A R EMHEE R
(P<0.05), PG LI 2R (S3) EL IR 1Y Ace F5 %K.
Chaol 5% . Shannon F8%(F1 Simpson 5 %>V 1)
By SR 8RR (S D> K 1L O R IGI IR (S2); K 3
AL, PO R IR R (S3) AN Y Ace TR,
Chaol #5%% . Shannon 8%, Simpson 5§ %% 55 i fa)
BRI (ST . Kl B IR LRI (S2)#R BAT
WEVEZE S (P<0.05), KILFIF LA SR (S2) 40
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Figure 1.
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OTU horizontal Venn diagram of fungal communities (A) and bacterial communities (B) in three hot
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x2. BREE o ZHMEEN

Table 2. Fungus alpha diversity index of the three hot springs
Hot spring Ace index Chaol index Shannon index Simpson index
S1 1162.63+208.53a 1220.18+183.76a 3.07+0.28a 0.67+0.03a
S2 1031.72+78.21a 1019.99+89.52a 2.10+0.16b 0.62+0.06a
S3 1722.02+247.01b 1768.78+283.82b 5.32+0.31¢ 0.91+0.02b
The value is mean + standard deviation; Different lowercase letters in the same column indicate significant differences (P < 0.05); The
same below.
*3. RRME o ZHMELY
Table 3. Bacterial alpha diversity index of the three hot springs
Hot spring Ace index Chaol index Shannon index Simpson index
S1 6464.23+1096.19a 6449.05+1083.43a 2749.33+£309.54a 0.96+£0.01a
S2 7025.50+918.83a 6906.44+888.30a 2769.33+£229.00a 0.97+0.00a
S3 3970.60+923.26b 3923.36£1066.60b 1526.30+£276.96b 0.82+0.03b
(A) S22 S1 ®) 03 S2-3: S1
02r SS%-}! E S2 S22 E $2
C S3 02r S2-1t S3
S i sl e S ol f
O e 8338 s :
2 i g 00 e T T s ee]
S1-3 C i
-0.2 SI-1 ; il : $3-1983-3
E S1-3 :
S1-2! 02 |4 S?]{ZI | o
-0.2 0.0 0.2 04 -02 -0.1 00 01 02 03
PCI (30.3%) PC1 (25.3%)
2. 3NEREREZQANMEEZMB)E T unweighted UniFrac (5 BB X F SR04
Figure 2. PCoA analysis of the fungal communities (A) and bacterial communities (B) in the three hot springs

based on the unweighted UniFrac distance.

2.5 RARERES AR R

3 AN 9 MEERLIY OTUs fRCFEFAI4 Hoxt
WEAREI 15T, 3340, 82 H. 168 F}. 298 JEAY
TR EEYREE, S117. 12944, 208 H. 217
Bl 290 J& HIR SR AN Y FIE B

TEN AR B, AT FBEAR T 1%L RAEIZK
VB RS R0 B s A ) F Others, 3 4
TR L ARA T T 2R T 2 N2 (E 3-A), 4

I T RE ] (Ascomycota) (43.88%). tHF (]
(Basidiomycota) (18.37%), 3 RN FETS R[]
FEIET 8 MRBE 3-B), HBEERE]
(Proteobacteria) (47.32%) . HUFF I ](Bacteroidetes)
(13.23%) . Thermi (10.16%) . fil§ 1k 12 JiE & ]
(Nitrospirae) (6.25%) . £k [ 1(Chlorobi) (6.19%) .
J& BE B ] (Firmicutes) (4.18%) . %% 25 T ]
(Chloroflexi) (2.06%) . Ji¥ %k B ] (Actinobacteria)
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(1.22%); TEJRAKF b, FAX FEREART 1% &
TE 2 KT b AT 1 B 45 R 0 L B Al A T
Others, 3 M RELEIEE R FEIRT 7 DIEHF
(K 3-C), Bl 5eti g (Verticillium) (23.24%)

E 14 F B J& (Trichosporon) (11.52%) . Hortaea

(7.20%) . Cystobasidium (4.15%) . Gloeotinia
.72%) . H # W B (Penicillium) (1.81%) .

Sympodiomycopsis (1.34%), 3 A R 41 PR L T &
FEET 8 MR 3-D), /5l Vogesella
(4.77%) . FHALIRE J& (Nitrospira) (4.17%) . i
J& (Sphingomonas) (3.94%) . 5 % PR B B
(Deinococcus) (3.50%) . A} 1% J& (Pseudomonas)
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Figure 3.

Sample name

Sample name

(2.39%) . ANshFFE & (Acinetobacter) (1.58%). &
[ FF 1 J& (Ochrobactrum) (1.29%) . W JEHT 1 )&
(Methylobacterium) (1.24%).

26 RAEW. AEHESERRFRETFRAHE
Kb

R CCA HRFE 52 1 44 ¥ 11 Tl IR SR A= 9
FER A PR R . BEHIREE . pH. S . A
MREh A . 5. P56 NIRRT LA SAHX F K
T 1% EHE R T CCA 438, Sbr & PLIRE |
pH. G, AHRRERA . BESE 5 MR FXHEIR
PR VR AT 35 50 (P<0.05), ML 4% R85 R 715
SRR, IR R T 3 N

§3-3 Bl Proteobacteria
$3-2 B Nitrospirae
S3-1 W Firmicutes
S2-3 B Chioroflexi
S2-2 Chlorobi
S2-1 Il Bacteroidetes
S1-3 Wl Actinobacteria
S1-2 B Thermi
S1-1 I Others

0.0 02 04 06 0.8 1.0

Relative abundance

S$3-3 I Jogesella
S3-2 W Sphingomones
S3-1 W Pseudomonas
S2-3 Ochrobactrum
S2-2 B Nitrospira
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S1-2 W Acinetobacter
S1-1 I Others

0.0 0.2 0.4 0.6 1.0
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0.8

3SNBREEMBREIIA). ARKBHIIB). ERMBEBOFMERMEEBED)ETEE
The relative abundance of fungal dominant phylum (A), bacterial dominant phylum (B), fungal

dominant genus (C) and bacterial dominant genus (D) in the three hot springs.
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IRE RIS U F (8 4-A); IR
pH. S, HMREA . 85, B 6 MRRE LU
FARXTEERT 1% M E R AT CCA 2 #r, 73
Mroa SR . pH. Sk, WMREL A, 5. 85
6 /> R A7 o T SR L I A A A
(P<0.05), M4 & BN — sy, BB
SERCIA M R A U VT 3 NI AR AN TR A 2 Y
ZHF(El 4-B).

GinE /R EBE S S R N E N SN S A N ]
B, WA Sk S R R Sk B e M 2B
MIEARDG, REif, NTARSE, AIRITEE RS
Hy &K, Fe R & (Verticillium) |
B F e R R, BIEASE; Cystobasidium
Sympodiomycopsis B FEE M K 72 A, 2IE
MK s Hortaea . 155 )& (Penicillium) i 3 252 i
PRl 2B, S IEAH DG s B+ & (Trichosporon)
A 2R TR IR ER AL, SR IEASE(E 4-A).
EMEHERWE KR, B XKEE
(Deinococcus) . W B:AT T4 J& (Methylobacterium) |

Gloeotinia

(A)

1.0F

NN \pH

Trichosporon
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Gloeotinia
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CCA2 (38.64%)
S
(e}
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Figure 4.

1.0 ' 0.0 ' 1.0

Vogesella . MU J& (Sphingomonas)i 3 521
TS, BIEMOC; WHFF#E(Ochrobactrum)
) F B R R, RAHSC RLIR R
(Nitrospira)i £ 520 12, SR IEAHDC; A
BT J& (A cinetobacter) ) E B 52 M K F 2 i R £
R, BIEMAHXK; BRI R (Pseudomonas) i) 4
A& pH, £ IEAHR(A 4-B).

3 it
3.1 BOBRRBEYZHE

M 3 MR LRI 2271 AT OTUS,
7044 NMAHE OTUs, VERFIERE 15 1, 40
SUANTT, SHAWMFZEAH RS, 8 R SRR
VAL Z REVE VS T R T R 1 2 v A
X o XFFESE S g iy o i = s h R £
b, BRI 5 A PUR LIRS 5 DN ERT
Za W34 AT 3 R D 43 HT 25 e s o A4 O 2
WL 3 IR LIy 141 4> OTUs, TER

(B)

04F
I T
r Methylobaqtermm
Sphingoniones Nitrospira
Deinococcus. y
$ 0.0 ey
o Pseudomonas
S)
< L
<
O -04F oH
i NN
-0.8% ) ! ) ,
-1.0 0.0 1.0

CCA1 (51.62%)

ME B % AR (B)5IR R IE L E F 18] B9 BLSE X N 4 #T(CCA)

Canonical correspondence analysis (CCA) between physical and chemical factors and fungal

communities (A) and bacterial communities (B) of the three hot springs.
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F 19 BT 5 X0 PO ZT I R L IR SR
KME Z RN, PR AR AR IERE N
2273 4~ OTUs, HBF] 40 4011 1 17 R
YRR N 2 FE i i TR S L . S
PEEHLIX, RO R S EEILRE. &
S MR R ETRE . pH SFHUB RN TR AT B
2 18200,

M3 RS AR R A AR i T
MR . AR, E 3 Nl
R o ZHEMTEEN(Ace 1558, Chaol 5% .
Shannon F§%UF1 Simpson F§E)I LA L EE o
AR R, TR 3 NMRUR AN RES OTUs B4
(7044 )ik = T E RS OTU S41(2271 1),
HHABIEA R, BRI, Ry
WX AR i R DU B S B MR £
FEMESEAT AT, WIS & B4 LR IR AN T 2 R
THRZHE., SEFE—RRNEZEEE TE
W ZAEYE, PR AR E N R TR, H
sigma70 A BE6% 14 58 X S0 S PR A5 ok A8 A TS 32
FIHCHCAE

WA ZOKF L, a3 AN SRR
VEARBTE T TEAAA L W 3 AR B AL
AT FLR T 2150 TR | (Ascomycota) |
&1 (Basidiomycota) , (LT TR A X B
1E 3 MR A S, HrhFREw e 5
SRR IR AT = BE A 155.(69.23%) , HLUOR P9 i
MR TR S (46.44%) , B fR 2 Kl T AR S5 R
(15.95%) ; 7B 1 7E UL E TFC AR 3750 5 B AR X
F= B i 7 (27.38%) , KR 1 ) By o S SR
(23.55%), feJe A VH IR R R R (4.2%), S5H
f B sEAH LS, HATEIAEE R, I Kambura
ST TS S 3 -5 70N T ) B
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TR B 2, SRRV FRET. HFE
K] 5 Salano ZEPUHFSTH B R4S HITRT
AR IR SR BRI 2, AR R YR
(80.33%) . HTTHI1(11.48%) MALHGE T XIJTHE
SFUSIBIE Y 2w I P HUR EL AR . R IR TR R
IR T FREETT. PR AR5 R
R, O3 AR AN RS ORI LT
I ] (Proteobacteria) , {B HANNT EFEEAE 3 MR
RS, ARTE T f) 5 S R SR A
X 2 45 151 (68.86%) , HUOR K L A il SR
(49.23%), ) 2 PU iR I IR I 5 (23.79%) . 5
HAMBF A H A, BAT USSR, ol 252
W53 65 L P T SR A P 2 e, R IR RAR
WU MR AT ] Bohorquez 55 ST EFE HL
P2 1 30 L R R P T SR TR TR, R IR R
LSRR, B2, WRMAEYRE
(DL TR T AR = AR A [] 1) A= 45 v 22 5 i) BB 4K
K, EOERAGETTEEAMPL, IR E R
MR FREET] . Hr|r], BEMFREN. #
T TTHA RAF 0T L0, A O 0 Y
PER A 89 A, Horpl it — 2 (49 A& T 14
R D RFE T B T 120270 S5 A e R v B KA 8 v
CTRSIE TR, 2B AR TS BT A v el de oy
VERK I — 20, W T 2 iR 2R
YRS IR SR A TR AT T A A R AR
AN AR B vh 22 AR, SR PRI SR RO B 0 22
E P NS el DGl B G R P2 S5l
iifsE, R RRENZES, 2m T AR R]
AR 22

FERIE T IOKE L, 180 3 AR E RS
PEH TR E A T AN ] o T ) B o Sl SR (S DR DL 3L
B 2 % K E B (Verticillium) (55.44%) .
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Cystobasidium (12.04%) . EAF & (Trichosporon)

(7.00%) . Gloeotinia (6.48%). Sympodiomycopsis
(4.00%), 1 EF' Cystobaszdzum TE O B AR R
R (S2) . W K I R (S3) R AR

(<0 6%), IE.j‘j CCA 4¥Mr /R Cystobasidium 1)
BRI N R R %IE*HE‘Q I AE A
;uf&iﬁﬁmﬁ(sz) VU e VA AT I SR (S3) HH B B
ERAK(<0.07 mg/L); km PR LA il SR (S2) Y
MR A & & BT W& (Trichosporon) (27.21%)
B 8 (Verticillium)  (12.04%)
(1.43%), HoHh Gloeotinia 75 VG i 1 i IR R (S3)
BB (<0.4%) , A CCA 2 B 2R
Gloeotinia W FEZWA 2, FIEAHDE, My
JLi‘/}lLYJm%(SS)EF%“? mRK, LR
2.06 mg/L; PO IR AR (S3) L B g
Hortaea (21.34%) . T %?%)%'(Pemalzmm) (4.80%) .
WK T B (Verticillium) (2.24%), Hrh& %5 W8
(Penicillium) € 1) 5 o8 80 IR (S1) . Kl RO
R IR (S2) P & HHELIR(<0.6%) , 2 CCA 43
M1 BN 55 1 & (Penicillium) i) B 5200 K F 2 15
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AR 7 SR (S2) 4 1 32 328 G AR 3 V4 v o T U Ui
IR(S3)o 5 HABMIFAH AL, 752%23%)%{43@&‘@?5&
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IR (pH=9.05) i KL % H W J& 2 I 5 % )&
i R R AR, 2R
PRIE IR 5200 T IR SR M T 2 p 2
TEW B S b, 80 3 MR AN REE G
HBRA P AR . e B SRl R (S I L2 Bl
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(10.06%) . 5+ H ERH & (Deinococcus) (10.05%) . H
AT I J& (Methylobacterium) (3.22%) . B il &

Gloeotinia

(Engyodontiu)"!,

(Pseudomonas) (3.05%) . & FIFFEJE (Ochrobactrum)
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W EK T J& (Deinococcus) . A R
(Methylobacterium) Vogesella TE l:lﬂ:f[}il?ifl
i 2R (S2) . PG IR R U IR (S3) P AR
(<0.86%) , IE.j‘j CCA /A /R 54 BR 1 8
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Vogesella 1 32520 K+ /& "ﬁ@* EIEAEZE, T
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HEE S AR (<0.07 mg/L); km IR
T SR (S2) B Al 4 TR & 2 Tl Ak B8R 1R & (Nitrospira)
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(Sphingomonas)TE PG 1 7 A L SR (S3) Hh & 4K
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K, 1 P ﬁalu{m%(%)ﬁjﬁ'ﬁféﬁ\%%ﬁ
(0.07 mg/L); VU514 7 I SR (S3) DL 344 1 J i
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(Pseudomonas) (1.03%) , X i 1t 12 FH &
(Nitrospira) 75 16 fa) & 5 3 i 5% (S1) /b 55 = B AR
(<0.5%), &= A CCA 43 #r B/~ w1k 12 1 8
(Nitrospira) ) F 255 R 2, SIEADE,
T ) 5 R R (S DR A AIR(39.2 °C)5 BRI PR
J& (Pseudomonas) 216 11 3 MNERILAE BIPL AN
J& , B2 CCA 43t B/ s H it 16 )& (Pseudomonas)
%) S 2520 (K2 pHL, T 3 NI SRR A 55 B S
AT A, I E SRR S b DX AR
R B e KL Bedl W OB 2 Paludibacter
(66.96%), 2 T It R Mk A IR B K 4 1) 3420
J& S FRFT 1A & (Acidibacillus) (35.6%) O 59 I
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Chan 25 ORI 52 0 T 06 75 W1 pk ISR A A ) 20
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S TPhE (RIS E 90 ESE - wal P /N L
RMEMZ AR, R IR SR A AL
Sy e AN TR R Y4 0 22 R F; Uribe-Lorio 21
BRI B A BN R P AN TR s R, &
B pH A2t F R 5 0 B 1 o A () a0 SR T A M
Vo EEE M R AN, A ) ) et R
BEAFAEROR I 22 5 A7 G, 0 E R v 3 PR i R
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Diversity of fungi and bacteria in hot springs in Haikou, Hainan
province

Wei Shu', Xiaoyu Tian®", Hongwei Zhao'"

! College of Ecology and Environment, Hainan University, Haikou 570228, Hainan Province, China
2 College of Physical Education, Hainan Normal University, Haikou 571158, Hainan Province, China

Abstract: [Objective] Haikou is rich in hot spring resources and the research on the microbial diversity of hot
springs is conducive to the further development and utilization of the microbial resources in Hainan hot springs.
[Methods] Microbial ITS sequences and V3—V4 region of 16S rRNA gene in three hot springs (Rongyu hot spring
on haidian island, S1; Happy farm hot spring in the crater, S2; and west coast Haichangliu hot spring, S3) water
samples were sequenced by Illumina HiSeq high—throughput sequencing technology and were analyzed by
bioinformatics. [Results] Analysis of alpha diversity shows that in the fungal community, S3>S1>S2, and in the
bacterial community, S2>S1>S3. Beta diversity analysis shows that the compositions of fungal and bacterial
communities in the three hot springs were significantly different; Classification analysis shows that the dominant
phyla of hot spring fungal community were Ascomycota and Basidiomycota and those of hot spring bacterial
community were Proteobacteria, Bacteroidetes, Thermi, Nitrospirae, Chlorobi, Firmicutes, Chloroflexi,
Actinobacteria; Canonical correspondence analysis shows that temperature was the main influencing factor on
fungus community in the three hot springs, and total phosphorus on bacterial community. [Conclusion] Haikou hot
springs have abundant microbial resources. The microbial community composition is mainly affected by
temperature for fungi and total phosphorus for bacteria.
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