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Yeast Diversity in Traditional Xinjiang ‘Nang’ Dough

Muhtar ABDUKERIM, Zulfiya YUNUS ™, Erkin RAHMAN™
(College of Life Science and Technology, Xinjiang University, Uriimqi ~ 830046, China)

Abstract: Traditional ‘Nang’ (traditional Xinjiang food) doughs were sampled from Uriimqi, Altay, Ili, Kashgar, Aksu
and Hotan in Xinjiang Uygur Autonomous Region and investigated for yeast diversity by plate separation and purification,
26S rDNA D1/D2 sequence analysis and phylogenetic analysis. Totally 227 yeast strains were isolated and identified as
belonging to 14 species in 10 genera, i.e., Saccharomyces cerevisiae, Saccharomyces servazzii, Pichia fermentans, Pichia
membranifacies, Pichia kudriavzevii, Pichia anomala, Candida humilis, Hanseniaspora uvarum, Torulaspora delbrueckii,
Wickerhamomyces anomalus, Cladosporium ramotenellum, Cryptococcus albidus, Kodamaea ohmeri and Issatchenkia orientalis.
S. cerevisiae was the most widely distributed and predominant species (126 isolates), representing 55.51% of all isolates. In
the phylogenetic tree, S. cerevisiae formed two big and four small branches. Among them, Al-1 branch was constituted by
115 strains and were the most predominant strains of ‘Nang’ dough during fermentation. The diversity of yeasts in traditional
‘Nang’ dough can provide useful information for further utilization of yeasts in traditional fermented ‘Nang’ dough.
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S. cerevisiae. Candida humilis. Pchia kudriavzevii.
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DU 2.8 — 44 (ethylenediamine tetraacetic
disodium salt, EDTA-2Na) . |75kt = 2L b 8
(cetyl trimethyl ammonium bromide, CTAB) . Tris+
+ R RSN (sodium dodecyl sulphate, SDS) .
R Z%E (ethidium bromide, EB) . IflgH#. Marker
DL 15 000 bp  EifiSangon’E¥/AF; DNAEH
fiff. ANTP. 10X R &4 LM (polymerase chain
reaction, PCR) Buffer. i) (DNA Loading Buffer)
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e — 1R .
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132 FEHRIEF 4 DNAKHZHL
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1.3.3  26S rDNA D1/D2[X IPCRY 14 F1 5 41 5&

FH5IINL] (5-GCATATCAATAAGCGGAGGAAAAG-3")
FINL4 (5-GGTCCGTGTTTCAAGACGG-3") ¥ i fiJy
B HE PR 926S tDNA D1/D2X 18", PCRY TR FF A -
94 ‘C 4 min; 94 °C 1 min, 55°C 30s, 72 C 1 min, 3%
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Tablel Sampling location of ‘Nang’ dough and the numbers of
samples, yeast strains, genera and species

B & Fi

b 5 ‘Fﬁl]/\ i
PR PO T wn  wmm  wn  www

A 2 21 Saccharomyces 1 §. cerevisiae 1
Saccharomyces §. cerevisiae
Pichia P, kudriavzevii
@
BEAT 2 2 Cryptococcus 4 C. albidus 4
Kodamaea K. ohmeri
Saccharomyces §. cerevisiae
Candida C. humilis
R 2 0 Pichia 4 P, kudriavzevii 4
Issatchenkia L orientalis
S. cerevisiae
Saccharomyces S. servazzii
[
it 3 “ Pichia 2 P. fermentans
P. membranifacies
S. cerevisiae
Saccharomyces .
. C. humilis
Candida o
Pichia P. membranifacies
it 3 37 Torulaspor 6 P. anomala 7
repor T. delbrueckii
Wickerhamomyces
Cladosporium I anomalus
P C. ramotenellum
Saccharomyces S. cerevisiae
Hanseniaspora H. uvarum
e Pichia P. membranifacies
Bl 3 63 Torulaspora 6 T. delbrueckii
Wickerhamomyces W. anomalus
Cladosporium C. ramotenellum
ait 15 27 10 14

Saccharomyces cerevisiae KDLYH3-3 (KJ506733)

Saccharomyces servazzii BET1 (FM200037.1)

H4l
TN 98| Candida humilis 313 (GQ222344)

H43
Torulaspora delbrueckii CO4 (EU879961)

Ak31
1001 Hanseniaspora uvarum CEC WC-$-6 (1X103173)

Pichia anomala YFOTb (EF532302)

H7
3] 100 Axs
Wickerhamomyces anomalus ZIM 2397 (HE660053)

99| U13
Cryptococcus albidus AY-50 (FN357224)
86
% w21
1000 Kodamaea ohmeri K27 (HG313975)

100] Akl
Pichia fermentans YS118 (AM882677)

99| H9
Pichia membranifaciens E6-4 (EU019218)

Pichia kudriavzevii B-NC-13-OM17 (KJ794720)

Al37
100f A136
Issatchenkia orientalis L1 (EF126365)

Ak64
981 Cladosporium ramotenellum CPC18224 (JF499859)

K45

—
0.2

1 #F26S rDNA DI/D2[X % 741 fiNeighbour-Joining
St RERFH
Fig.1  Phylogenetic tree drawn from Neighbor-Joining analysis based

on 26S rDNA D1/D2 domain sequence alignment
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Table2 Distribution of yeast species in ‘Nang’ dough

PAN sz
& A AR &t
Y U Al K H Ak

S. cerevisiae 21 28 23 24 6 24 1206

Saccharomyces -
S. servazzii - - — 1 — — 1
Candida C. humilis - — 4 — 22 — 26
P. fermentans - — — 5 — 18 23
o P. membranifacies — — — 14 2 — 16
Pichia
P, kudriavzevii -2 2 — — — 4
P. anomala - - - — 2 — 2
Hanseniaspora H. uvarum - — — — — 11 11
Torulaspora T. delbrueckii - — — — 3 4 7
Wickerhamomyces W. anomalus - — — — 1 5 6
Cladosporium C. ramotenellum — — — — 1 2
Cryptococcus C. albidus -1 - = — — 1
Kodamaea K. ohmeri -1 - — — — 1
Issatchenkia I orientalis - 1 — — — 1
it 21 32 30 44 37 63 227

W — KRR Y P U BEARF s AL BT#IZR ; KA s HfIH
Ak. BT 5T

EEE M4 MR, S, cerevisiae YL i,
Iz AT 6 AN SRBE AT T R, o R B R
155.51%. C. humilis. P. fermentansiXx2 MYFhpr b
EE A7) B H At P P B, 43 o) A B B AR R 11.45 % A
10.10%, (HEATRAER I FEGE I, FreLAGEN N2
HreE e A e B AR, T R R R PR R TR A
SN
2.3 Saccharomyces cerevisiaeiAL ¥t

KHETER LS. cerevisiae }yH 5a METH 1K1 H Fh
1227 MR A 126 #ES. cerevisiae, 554 B Ak I
55.51%, BEASSRAE I 3 e 141 p 2y s R s i B X
T A TP S, cerevisiae#526S rDNA D1/D2 X I8 T 41 i
AT T, X EATRIE R B B 2 R S AT s DL AT
R, WE2RTR, 126 MRBEMRERG K ER LR T A
FIBW AN KAk AXF T AR, BEGR—MNBRUN R, X
GO PRERA AR . AP BL117 BRE MR Lo AT (116 6
MA2 (1) WAL E, HPAITE X 2 HAL-1
(115 ¥R FIAL-2 (1 #R) k. WA LEE, A1
B 545 17126 #ES. cerevisiae T 115 ¥k, %50k A2 8T i 13
T AT e P o 6 7 M B i A AT T ) AR
E IR R R . BARIX126 R IE KRR T-S. cerevisiae
— A, BRASLRIMEE, EENERGERK B/ EE
B2 N RAEL 4 AR, AR EIR, ARE RS
SEEANER T ARMENE @i, JERAG E
CL72 A T R L PR Bl 22 5

Al-1 57

Al 60

- K12
A2 ————— K4

H2 #T26S rDNA DUD2JF SRS, cerevisiacW T RGER &M
Fig.2  Phylogenetic tree based on the 26S rDNA D1/D2 domain of

S. cerevisiae
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S. cerevisiae—NMIFh, T HESR A7 2 AR D T 3 B A
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TR 254 X ) R B 5 R B SR A I 22 A K

WL e K ST A AP anomala
C. ramotenellum. C. albidus. K. ohmeriZ¥yfp, HEH
A, RAEASIBIRE S B, X seYfha] gk B TR 4
MK TR B A A . R R I I AR
R PR U T (41 T J5 i F-160 °C LA_E ST L% 0.5 h
Jed, R AN AT REA IS I TR AR AR AE IR BAR
Vb WA AT FEA R, — O AT R ] g
& I FEE e .

FEr B M227 PREERERE . 126 PREEEEN
S. cerevisiae, 55y B RMKIIS5.51%, 6 A RAFriH
RURBL, AR s X P AR R AR A A X — a5 R
5HRTH A HOEAR L. EREREW L, 126
S. cerevisiae 115 PREEIEAL-150 K -, JEBrsEEm
HIEBE R O0 55 i RIEHRE, (R H R B R ot 3 Ok
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