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Dioszegia hungarica; F: bca-175, Rhodotorula glutinis)

Fig. 1 Morphological characteristics of colony of representative strains of some yeast species in the Urumgqi Glaciers No. 1,

Tianshan Mountains (A: bca-86, Rhodotorula araucariae; B: bca-321, Naganishia adeliensis; C: bca-248, Filobasidium

stepposum; D: bca-32, Filobasidium floriforme; E: bca-502, Dioszegia hungarica; F: beca-175, Rhodotorula glutinis)
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Table 1 Distribution of yeast species of airborne in the Urumqi Glaciers No. 1, Tianshan Mountains
ENCGE <
. . RIS Fe51 1] —_— RATES
PERE TR T4 JE R4 ar2eE(H) TS RAIEEE % a3k —
MA HA

Agaricomycotina

Cystofilobasidium infirmominiatum Cystofilobasidiales bca-499 (MN128836) 99 1 3 1 5
Cystofilobasidium macerans Cryptococcus macerans  Cystofilobasidiales bca-485 (MN128837) 100 6 2 2 10
Dioszegia butyracea Tremellales bca-529 (MN128838) 100 1 1
Dioszegia crocea Bullera crocea Tremellales bca-109 (MN128839) 99 2 2 4
Dioszegia fristingensis Tremellales bea-106 (MN128840) 99 3 2 5 10
Dioszegia hungarica Cryptococcus hungaricus Tremellales bca-502 (MN128841) 99 3 12 4 19
Dioszegia sp. Tremellales bca-126 (MN128842) 99 4 5 3 12
Filobasidium chernovii Cryptococcus chernovii  Filobasidiales bca-361 (MN128843) 100 1 4 1 6
Filobasidium elegans Filobasidiales bca-52 (MN128844) 100 6 5 11
Filobasidium floriforme Filobasidiales bca-32 (MN128845) 100 1 1 1 3
Filobasidium globisporum Filobasidiales bca-290 (MN128846) 99 4 3 2 9
Filobasidium magnum Cryptococcus magnus Filobasidiales bca-17 (MN128847) 99 7 5 1 13
Filobasidium oeirense Filobasidiales bca-395 (MN128848) 99 1 1
Filobasidium stepposum Filobasidiales bca-248 (MN128849) 100 7 6 5 18
Filobasidium wieringae Filobasidiales bca-2 (MN128850) 99 1 1
Holtermanniella festucosa Cryptococcus festucosus — Holtermanniales — bca-198 (MN128851) 100 35 43 14 92
Holtermanniella takashimae Holtermanniales ~ bca-377 (MN128852) 99 2 3 5
Holtermanniella nyarrowii Cryptococcus nyarrowii  Holtermanniales — bca-222 (MN128853) 99 11 15 8 34
Holtermanniella wattica Cryptococcus watticus Holtermanniales ~ bca-299 (MN128854) 99 3 4 7
Naganishia adeliensis Cryptococcus adeliensis  Filobasidiales bca-321( MN128855) 99 11 1 12
Naganishia liguefaciens Cryptococcus liquefaciens Filobasidiales bea-84 (MN128856) 100 2 2
Papiliotrema laurentii Tremellales bea-415 (MN128857) 99 2 2
Vishniacozyma tephrensis Cryptococcus tephrensis ~ Tremellales bea-72 (MN128859) 99 8 13 5 26
Vishniacozyma victoriae Cryptococcus victoriae Tremellales bca-252 (MN128860) 100 20 39 11 70
Pucciniomycotina

Rhodotorula araucariae Cystobasidium araucariae Sporidiobolales bca-86 (MN128861) 99 14 14
Rhodotorula glutinis Cystobasidium glutinis Sporidiobolales bea-175 (MN128862) 99 1 3 4
Rhodosporidium kratochvilovae Sporidiobolales bca-302 (MN128863) 99 4 17 21
Rhodosporidium toruloides Sporidiobolales ~ bca-286 (MN128864) 99 1 1 2

Xf 25 SRR AR AR AT 1TS J7 91 23 #r ([
2) AR ] 248k AN T 4 8o Horbea-2
5 Filobasidium wieringae ; bca-72 5 Vishniacozyma
tephrensis ; bca-529 Y5 Dioszegia butyrace ; bca-502 5
D. hungarica; [F]J5 V15 99% S5 % e R il . bea-
198 . bca-222 , bea-377 . bea-299 43 J& T[] — 4~ i 1k
%, 5 Holtermanniella [R5 VE S & , AHLUE S 100% ;

bca-286 . bca-175 , bca-86 . bea-302 43 J& T [7] — 4~ ¢
.3, 5 Rhodotorula [A 5 P 5 & , AU A 100% 5
beca-106.bca-529 . bca-109 . beca-502 B K —22 , 5 Di-
oszegia 75 2% K Z B T 3 T B bea-415 5 Papiliotrema
laurentii CBS : 5297 #UJE 7 100% . 73§ F HA {3
S T Bk bea-2 551U R CBS11580 (GenBank %
%5 KY103449) Filobasidium wieringae 8 99% HJ
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Filobasidium stepposum CBS 11763(KY103440.1)
93| bca-248(MN128849)
bca-361(MN128843)

4 Filobasidium chemovii CBS 8679(KY103413.1)
60 Filobasidium wieringae CBS 11580(KY103449.1)
99! a bea-2(MN128850)

Filobasidium globisporum CBS 9418(KY103424.1)
94 | 94' & bca-290(MN128846)

6| Filobasidium oeirense CBS 8681(AF444349.1)

A bca-395(MN128848)

A bca-17(MN128847)

71|| Filobasidium elegans CBS 13671(KP346977.1)

A bca-52(MN128844)

27

64| Filobasidium floriforme CBS 6241(KY103418.1)
A bca-32(MN128845)
Filobasidium magnum CBS 11095(KY103435.1)
701 Naganishia adeliensis CBS 9061(KY104316.1)
A bca-321(MN128855)

100 Naganishia liquefaciens CBS 968(AF444345.1)
97! & bca-84(MN128856)

40 ’_{Holtermam’ella festucosa CBS 10162(KY102693.1) Agaricomycotina

A bca-198(MN128851)
93| Holtermanniella nyarowii CBS 8805(AF400697.1)

100’ A bca-222(MN128853)
4467 Holtermanniella takashimae CBS 11174(FM246501.1)
A bca-377(MN128852)
44| | Holtermanniella wattica CBS 9496(KY103595.1)
8914 bca-299(MN128854)
ﬁ{ Vishniacozyma tephrensis CBS 8934(KY110034.1)

100 4 bca-72(MN128859)

56

_{ Vishniacozyma victoriae CBS 9207(KY105846.1)
98! & bca-252(MN128860)

| Papiliotrema laurentii CBS 5297(KY104471.1)

100! & bea-415(MN128857)

100 — Dioszegia fristingensis CBS 10052(KY103352.1)
4 bca-106(MN128840)

99Dioszegia butyracea CBS 10122(KY103348.1)

100 A bea-529(MN128838)

100 ~ Dioszegia crocea CBS 6714(KY103351.1)
Abca-109(MN128839)
61 Dioszegia hunganca CBS 4214(KY103357.1)
99|; Abca-502(MN128841)

100 Cystofilobasidium infirmominiatum CBS 6352(KY103172.1)
4 bca-499(MN128834)

100 Cystofilobasidium macerans CBS 2425(KY103182.1)
100! & bea-485(MN128837)

99 Rhodotorula toruloides CBS 6681(KY104924.1)
A bca-286(MN128864)

91 (Rhodotorula glutinis CBS 2203(KY104781.1)

0.02

100 A bca-175(MN128862)

Rhodotorula araucariae CBS 7797(DQ531938.1)
A bca-86(MN128861)

66| Rhodotorula kratochvilovae CBS 5993(KY104787.1)
A bca-302(MN128863)

Pucciniomycotina

FETITS rRNA BRI FEH 9 235 150k )1 28 S IR EELE R R 450k B

Fig. 2 Neighbour-joining tree showing the phylogenetic relationships among yeast strains, taken from the Urumgqi Glacier No. 1,
based on ITS rRNA gene partial sequences and related sequences downloaded from GenBank (The numbers at the nodes
indicating the bootstrap values based on neighbor-joining analyses of 1 000 resampled datasets; bar 0. 02 at

the bottom is the sequence divergence )

A . 0 B5 H MA 8 T B bea-529 545 X T
¥k CBS10122 (KY103348) Dioszegia butyracea
99% HYMIEIE: . Tk [ MA {37 15 A T Pk bea-84 55
=T Bk CBS968 (AF444345) Naganishia liquefaciens

A 97% WIFAUNE . FiKF 9 R Gk B o Brin &l 2 By
N R T AT B RS GenBank JE F 5L Y
AT (Y CBS W BF B T P2 A9 R 2 A 19 2% 4%
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G515 0K F 23 b 9 A Jm e R T b R 45
1 .78 , Filobasidium T 28 5 2 73 B 8] 8 A~ Fl , Dio-
szegia 535 2| 51-Fh , Holtermanniella 7355 %) 4 - Fit
Cystofilobasidium . Naganishia , Vishniacozyma , Rho-
dotorula , Rhodosporidium Y2 53 55 8| 2 A~ Fh , Papilio-
trema P Fe /D AL BB — A Fh . AWK
T I o T 7 S0 0 TR 5 1 LG 91 0 HE X i
FYFRXS F . BERE T R K45 R BoR (K3) , Holr-
ermanniella #5335 5 5~ 33. 33%, N8,
H WK R Vishniacozyma (23.19%) il Filobasidium
(14.98%) . BT Rhodotorula F Naganishia VL 4} ,
HoAth &8 W REAE 3 VAL R o A o BRI T
& , Holtermanniella , Vishniacozyma 5 Dioszegia FH
X A= BE Y BLSE T o R AROE F5 TT Filobasidium,
Naganishia 55 Cystofilobasidium A%} 3= & 5 1522 [%
K% ; Rhodotorula X =F B L RRSEF m ka4

HA | .
MA | [ |
LA ] I
1 1 1 1 J
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5 /%

u Cystofilobasidium W Filobasidium » Naganishia
w Holtermanniella ~ w Dioszegia Vishniacozyma
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K3 N[l A1 28 S R TR AT B RV 4L
Fig.3 Community composition of airborne yeasts at genus

level in different altitude of the Urumgqi Glacier No. 1

WL B R K P25 5 7w (K] 4) , Holtermanniella
festucosa WAXT 3 e 55 (22. 22%) , HLR K Vishni-
acozyma victoriae (16.91%) , T Holtermanniella
nyarrowii , Vishniacozyma tephrensis Il Rhodosporidi-
um kratochvilovae FH X7 &L A, B T
5% . Dioszegia crocea . Rhodosporidium kratochvilo-
vae FFRMRFEEBRT 1%, LG 0iEx FES
R A8 (g A T R T ol 7 54 b L7 1) ) LA
) IR SN R A R PE R0 R Holter-
manniella festucosa, H: 5 LA #£ & &L & £k 50
25.93%, i MAFE G S R B0 24. 43% , 15 HA BE
BEEEY 13.59%
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= Cystofilobasidium infirmominiatum = Cystofilobasidium macerans

= Filobasidium chernovii = Filobasidium elegans

= Filobasidium floriforme = Filobasidium globisporum
Filobasidium magnum = Filobasidium oeirense

= Filobasidium stepposum = Filobasidium wieringae

= Naganishia adeliensis = Naganishia liquefaciens

= Holtermanniella festucosa Holtermanniella takashimae

= Holtermanniella nyarrowii = Holtermanniella wattica

= Dioszegia butyracea = Dioszegia crocea
Dioszegia fristingensis = Dioszegia hungarica

= Dioszegia sp = Vishniacozyma tephrensis

= Vishniacozyma victoriae = Papiliotrema laurentii
Rhodotorula araucariae Rhodotorula glutinis
Rhodosporidium kratochvilovae ‘Rhodosporidium toruloides
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Fig. 4 Community composition of airborne yeasts at species

level in different altitude of the Urumqi Glacier No. 1
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Table 2 Growth characteristics and morphological characteristics of airborne yeasts in
the Urumgqi Glaciers No. 1, Tianshan Mountains
PO AR

e a P SE E

WRDDRETER e wwme wkm s o
bca-499 + 1 pink butyrous  glistening smooth subglobose, ovoid 4-22-25
bca-485 + 0.5  bright coral-red butyrous  smooth ellipsoid, long-ovoid 4-16-20
bca-529 + 1.5  jacinth butyrous  smooth ovoid, subglobose, ellipsoidal 4-18-22
bca-109 + 1 orang butyrous  smooth ovoid, subglobose, ellipsoidal 4-25-30
bca-106 + 3 reddish-orange butyrous  smooth subglobose, ellipsoidal, elongate, apiculate 4-18-22
bca-502 + 1 deep orange butyrous  delicately wrinkled  subglobose,ovoid,elongate, cylindrical 4-16-20
bca-126 + 0.5  deep orange butyrous  smooth subglobose , ovoid 4-22-30
bca-361 + 3 cream mucoid glossy, smooth subglobose 4-22-25
bca-52 + 1.5  grayish-white mucoid smooth ellipsoid, ovoid 4-25-30
bca-32 + 2 dull-white, tinge-pink  mucoid moderately, glossy  subglobose, ovoid, ellipsoid , long-ovoid 4-25-30
bca-290 + 0.8  grayish-white cream  mucoid smooth globose, ellipsoid 4-22-25
bca-17 + 0.5  buff mucoid moderately, glossy  globose 4-25-30
bca-395 + 0.5  pinkish-cream mucoid smooth subglobose , broadly, ellipsoidal 4-22-25
bca-248 + 0.5  light pink butyrous  glistening,smooth  globose 4-22-30
bca-2 + 0.5  pink white mucoid smooth ovoid, spheroidal 4-25-30
bca-198 + 0.5  grayish-cream slimy glistening , smooth subglobose, ovoid 4-18-22
bca-377 + 1 cream viscous moderately, glossy  subglobose, broadly, ellipsoidal 4-22-25
bca-222 + 0.5 pale yellow circular smooth spheroidal , ovoid 4-16-20
bca-299 + 1 pink white viscous moderately, glossy  ovoid 4-22-30
bca-321 + 1 white butyrous  glossy, smooth subglobose 4-25-30
bca-84 + 2 pinkish-cream mucoid glossy, smooth subglobose 4-22-25
bca-415 + 0.5 cream butyrous  moderately, glossy  subglobose,ovoid 4-22-25
bca-72 + 2 pale yellowish-brown mucoid shiny ellipsoidal, limoniform, droplet, shaped 4-22-30
bca-252 + 2 yellowish-cream butyrous  shiny ellipsoidal, fusoidal , subglobose 4-22-25
bca-86 + 1 pink mucoid smooth glistening subglobose to ovoid 4-25-30
bca-175 + 1.5  coral-red butyrous  smooth globose to ovoid, cylindrical to fusiform 4-22-25
bca-302 + 1.5  peach to orange butyrous  semi-shiny spherical to subglobose, cylindrical 4-22-25
bca-286 + 0.5 light pink,deep pink  butyrous  shiny, smoot subglobose to ovoid 4-25-30
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Cystofilobasidium infirmominiatum
Cystofilobasidium macerans
Filobasidium chernovii
Filobasidium elegans
Filobasidium floriforme
Filobasidium globisporum
Filobasidium magnum
Filobasidium oeirense
Filobasidium stepposum
Filobasidium wieringae
Naganishia adeliensis @
Naganishia liquefaciens

Holtermanniella festucosa

2
@
-

Holtermanniella takashimae
Holtermanniella nyarrowii "J o

Holtermanniella wattica

Dioszegia butyracea

Dioszegia crocea

Dioszegia fristingensis
Dioszegia hungarica L4

Dioszegia sp

Vishniacozyma tephrensis L]

®

Vishniacozyma victoriae L]
Papiliotrema laurentii
Rhodotorula araucariae
Rhodotorula glutinis

Rhodosporidium kratochvilovae ®
Rhodosporidium toruloides
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Fig. 5 Horizontal habitat assemblage intensity of glacial airborne yeast species in the the Urumgi Glacier No. 1 (HA, LA, and
MA representing three sample collection sites, respectively). Note: the bars representing the cumulative relative abundance of
each indicator yeast species in all the samples; the size of each circle defining the association strength (indicator value)
of a yeast species with the different habitats, such as 0~10: not characteristic; 10~20: weakly characteristic;

20~30: characteristic; 30~40: strongly characteristic
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Table 3 Abundance and diversity of airborne yeasts communities of different sites in the Urumgqi Glaciers No. 1,

Tianshan Mountains

PR VAN WAL WA ACEf8%k Chao 5%k ERORE A AR AL R
IR AL S LA 135 20 23.19+5. 10 22.50+5. 51 2.57+0. 13 0. 10=0. 02 0.97
FRR AL MA 176 24 28.26+4.93 27.67+5.23 2.65+0. 13 0. 11=0. 02 0.97
e AR A 4 HA 103 20 25.73+8.26 24.75+9. 43 2.65+0. 14 0. 08+0. 02 0. 94

HAD A 583X A Fh LA o0 A BE AR MR B3R cozyma victoriae 5 V. tephrensis ALHE R AR 7T g &
Mo FATITFIE KR, BP0k 255 Vishnia- 3830 25 SALRE SR R 36 00 MR HEAE 21 T vk )1 A=
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Table 4 Distribution of yeast species of airborne (TA)
and other habitats of the Urumgqi Glacier No. 1, Tianshan
Mountains, including supraglacial ice (BB), cryoconite
sediment (BC), supraglacial meltwater (BW) and

supraglacial snow (SN)

i 1 TR R 44 TA* BC® BW SN BB

Cystofilobasidium infirmominiatum — + - + - -
Cystofilobasidium macerans
Filobasidium chernovii
Filobasidium elegans
Filobasidium floriforme
Filobasidium globisporum
Filobasidium magnum
Filobasidium oeirense
Filobasidium stepposum
Filobasidium wieringae
Naganishia adeliensis
Naganishia liquefaciens
Holtermanniella festucosa
Holtermanniella takashimae
Holtermanniella nyarrowii
Holtermanniella wattica

Dioszegia butyracea

+

Dioszegia crocea

+

Dioszegia fristingensis

+ o+ o+ o+

Dioszegia hungarica
Dioszegia sp

Vishniacozyma tephrensis

+ o+ o+ o+

Vishniacozyma victoriae

+ o+ o+ o+ o+ o+ o+ +
I

Papiliotrema laurentii

Rhodotorula araucariae

+ o+ o+ o+ o+

+

Rhodotorula glutinis

+ o+ o+ o+ o+ o+ o+

Rhodosporidium kratochvilovae + -

+ 4+ o+ o+ o+ F A+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+
I
I
I
I

+ o+ o+ o+

Rhodosporidium toruloides + + +

e oa TA, RIWAA; BC, WKA; BW, EMGK; SN, KM
E; BB, K Bk A Luo% 13, 2019), b+, HB, -, Bk,

Be o AR H TG AS [R] AR 35 AR 22 1) 0 2E A OC R
AT R ARRE , AR B R Z (8] ITS FE 751 SR 1
1= i ) O P T S T =9 1 A P L
AIREJE TR AR R AR S . R 4] 1, 5 1
S UK [R] A= 558 )32 43 A 21 B J& (Rhodotorula)
R, ARG R s, RUEMIR A B A
AR o Y3 PR, =R R ] B & Rhodotorula J& T
BETR AT P A2 2680 % N 3% VRN G IR47  Be 8 A R0kE
B SR AME XA A 5. LAh IS N F R —2k
JELRAP BT SAAL EFR |, FTHEHT UV I3 56 20 it B 1

TEh P BERE A ROE R A B AR AR — A
2R IEREE A NS 2 e IRV AR B b A
A SR AR A A T 2 PR SEBR b FEE R
T FIE B2 AR I e vh 2 R 2 B B AT, b Rho-
dotorula araucariae 7% J& WA YR RARES 5 53 25
™, Kk, L Rhodotorula J e RE 1 A, 0F
FEAEM I IR BT ST, 58 A B S A 0T T3 B R T
g AAEENESHEE X . [FFE, Rhodotorula J&
TE LR 15k 2= S0P WA, ] B Rl 25X
1% BB R R 0 TR AR 51T 31 T kN AR B . HE
[HIRSEANCES IO ES W Sk B~ QPN T i)
A ] B8 S S T AN R R A RS () A 55 19 23 A
it AR ABIESE

T LL BB, NATTARZS 2 I Ry vk A= 355 1 1
REG 5 2 AR B OIA G o (EARIESE —A> i) o
1) A B 25 SR 1 L 35 W Bk J& Holtermanniella , &
ATTHEPK) N AR DA 53 2 30 33 36 k)1 X AR L
W) B PEAE L, B Holtermanniella J& /g R 7R
FREEAGE N VKA. 4 WoR |, Holtermanniella
J& ™ H. festucosa .H. takashimae .H. nyarrowii H. la-
wattica TEVKNTBIURAY , BK , 57K, UGS R
R B R TR, RIIINAES R
G SMRRUE Y BAT B3 A AR S e AR, RO IR
I PEAR SR A RIHEA BB 1A UK AR 2S00 A2 56 AT L i
738 Ao SR Ak e A A A AR B AR DR, 3R AT
BRI A B MRS s A58 AL 3R (4 52
AN R TEE IR IR AR ) N G W B R VA
(HF Vo 45 AL RV Ao o3 A1 K68 SRy ) 12 (8] 3 A1 A SR 7 Az
BERYS " DARERE R a5 vk AR 45
MHEVE A A R AR IR R 5 AR R A
HAEF, B I A W e v B A SR Tk R AR AT
WhE
3.2 EREORFEEHTR

AT TEVAL, DK XA 25 [A] b 38 | PR S 2%
Je AR FRE FIRE A T AH 22 80K Bl T AN ]
A/NVESE 20 T R E AR R B 1S 0K
U T 25 AR P AT RER IR T N AR AN AP BB #1 , H:
ok B R 34 5 5 oK R R T A A R Y
A Hb Ff (endemic species) , T KA i Fl L AL F5
B Jg T ik U5 1 S8 K Ff (exotic species) o i 5% & 0
Naganishia adeliensis TE AYUTE 2SS 43 B8], FEUK
MEN B A LR, RVZIEFIERZ A,

l13]

@ "o Cystofilobasidium infirmominiatum . Filobasid-



598 K I

R + 43 4

ium chernovii., Filobasidium elegans . Filobasidium
wieringae FBAE 23 S5 k)1 2w i AR T AR 5 T oy
HELBRA R RS REEHB SR, K
F T A B 4R B (Local exotic species ) , 3% 24 F& #£ 1R
AT RE SR T VKO AT W AR 25 B AR ) 46 S R A
Yris i A BT o 10 Rhodotorula J& 7825 <, T
R R R 465 B 2 EATT, R, araucari-
ae .R. glutinis .R. kratochvilovae \R. toruloides J&7%% 'S,
55 UK T8 Pk BT AT IR B SRR
4 >k % (Distant exotic species) , il i K< i 12
gl E L FEK (W) KEBERE (= 55 VKA B
R VTRRE A X SR ST Rl ok [ 2 (] M 3
ZRBROESRG, P E> FF % HHl
R BLUK N vKot v 4 85 7ok AT IR AR
Hi (X R A2 475 . Holtermanniella J& 17 T #k K £
I3 AR IAZR  TEABESE b VKN AR B B 43 B
FEAT, BT ek B A FRAR . BLAb Vishniacozy-
ma victoriae JE % ML PR B ) LA 2 AR B
T BB R , (R AR P85 7 ik 3 25 1 A% R
L R AR R AR, R U2 2 BRI T A 9 BE A
Fpgse
3.3 ARBKHEETKIROEZEREESREER
ML

A FEA 1, LA 35 BUCEE VK i v e Ll A A
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Yy LT 52 IR LR ) 2 P iR R e B0, LA SR A
KBRS, It 52 55 F5 SR W38 2517 HE K B
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(1) 43 2EHFIE : S 15 vk R T 2 <o B 3
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9Jg& 28 7, 2B W I ] (Agariomycotina) W 51 5 46 %5 1k
#, Holtermanniella festucosa 5 Vishniacozyma vic-
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Z 0k A TR0 A ST v I RE TR
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Phylogeny and diversity of culturable airborne yeasts at different altitude
on the Urumgi Glacier No. 1 in the Tianshan Mountains

ZHOU Yawen', BAI Yingying’, KAN Zeyu’, WANG Zhen’, ZHANG Yan’, NI Yongqing’
(1. School of Life Sciences, Shihezi University, Shihezi 832000, Xinjiang, China; 2. School of Food Sciences and Technology,
Shihezi University , Shihezi 832000, Xinjiang, China)

Abstract: Glaciers are known global reservoirs for cold-adapted microorganisms. Because of the special func-
tion of cryogenic microorganisms in glacial habitats, the cold-adapted yeast biodiversity is also of increasing in-
terest to microbiologists. The aim of this investigation was to assess the occurrence and biodiversity of airborne
yeast in the air and aerosol at different elevations on the surface of the Urumqi Glacier No. 1 in the Tianshan
Mountains, a well-known continental glacier (Northwest China) , and to test their temperature characteristic of
growth. By using membrane filtration, air aerosol were collected at three sites on the surface of the west branch
of the glacier (the altitude ranging from 3 950 to 4 090 m a. s. 1. ). Isolation and purification of yeast were per-
formed by four different agar media, and all yeast strains were preliminary grouped based on their colony and mi-
croscopic morphology. Taxonomic identity and genetic variability of strains isolated were determined by internal
transcribed spacer (ITS) sequence and MSP — PCR fingerprinting. The results showed that all 401 isolates were
identified as basidiomycetous yeasts (Agariomycotina and Pucciniomycotina) represented by 28 species of 9 gen-
era (Holtermanniella, Vishniacozyma, Filobasidium, Dioszegia, Rhodotorula, Rhodosporidium, Cystofilobasi-
dium, Naganishia and Papiliotrema) , with the first four being dominant genera. H. festucosa and V. victoriae
was the dominant species (22.22% and 16.91%). Among representative strains of the 28 yeast species, only
six strains were psychrophilic (the optimum temperature for growth ranging from 16 to 18 C), whereas the re-
maining 22 strains had the optimum temperature for growth ranging from 22 to 25 C, indicating that they be-
longed to psychrotolerant yeasts. Comparative analyses of Shannon, Simpson’s and Chao indices showed the
community structures of culturable airborne yeasts at the three elevation ranges on the glacier surface were some-
what different, but differences between the diversity index were not significant. More remarkably, no strains of
Holtermanniella, a dominant airborne yeast genus, ware not found in other habitats of the glacier, such as cryo-
conite sediment and supra-glacial ice core, suggesting that the harsh conditions of glacier could exert a strong se-
lective pressure on exogenous microorganisms.
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