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Abstract: [Background] Ganzi, an alpine wine region in southwestern China, enjoys favorable natural
conditions for making wine. [Objective] To study the diversity of eukaryotic microorganisms, the
genetic diversity of native Saccharomyces cerevisiae, and the diversity of native yeasts under the

influence of commercial yeasts in the Ganzi wine region. [Methods] Cabernet Sauvignon grapes were
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grouped for Inoculated fermentation and natural fermentation. Then, Internal Transcribed Spacer (ITS)
high-throughput sequencing was used to analyze the diversity of microorganisms during fermentation,
and Interdelta fingerprinting was employed for classifying the genotypes of wild S. cerevisiae identified
by 26S rRNA gene. [Results| Yeasts in 7 genera of 7 families in the natural fermentation and Inoculated
fermentation were respectively identified, and Interdelta fingerprinting showed 5 genotypes of S.
cerevisiae in Ganzi wine region. According to the phylogenetic tree of 6 representative S. cerevisiae
strains in the Ganzi wine region and 109 S. cerevisiae strains from other producing areas in China, the
6 strains were in close genetic relationship with those from Beijing. [Conclusion] Ganzi wine region is
rich in yeast resources, showing high microbial diversity and moderate genotypic diversity of native S.

cerevisiae, which presents a potential for searching excellent native strains.

Keywords: Ganzi; yeast diversity; natural fermentation; inoculated fermentation; genotypic diversity
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Figure 1 Venn diagram of the distribution of
OTUs for each stage of inoculated and natural
fermentation of Cabernet Sauvignon. A: Inoculated
fermentation; B: Natural fermentation.
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Table 1 Analysis of alpha diversity index for each stage of inoculated and natural fermentation of Cabernet
Sauvignon
FE b L GRlEe OTU %t Shannon $8 %% Simpson 5% A #H¥
Samples Number of valid sequences Number of OTUs Shannon index Simpson index  Coverage (%)
e R SI 38592 152 3.64 0.88 99.91
Inoculated S2 38515 98 1.29 0.31 99.87
fermentation g3 33 059 54 0.47 0.12 99.91

S4 38834 26 0.20 0.05 99.96

S5 36040 22 0.12 0.02 99.97

S6 37250 25 0.11 0.02 99.97
] 9R % zZ1 37716 144 3.59 0.87 99.92
Natural Z2 36246 88 1.49 0.42 98.88
fermentation 73 36 364 31 0.18 0.03 99.96

Z4 36517 30 0.15 0.03 99.96

Z5 35463 19 0.11 0.02 99.97

Z6 33781 22 0.08 0.01 99.92

Unweighted UniFrac distance

Z2 82 S1 Z1 83 S4 S5 S6 723 74 75 76

2 FERBEEMAE B ALEZITEYR
pEHHEMAE A HFVEIEA: B: ARKA
Figure 2 Heatmap of beta diversity for each stage
of inoculated and natural fermentation of Cabernet
Sauvignon. A: Inoculated fermentation; B: Natural
fermentation.
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Figure 3 Relative abundance of yeast community for each stage of inoculated and natural fermentation of
Cabernet Sauvignon at the family level. A: Inoculated fermentation; B: Natural fermentation.
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Figure 4 Relative abundance of yeast community for each stage of inoculated and natural fermentation of
Cabernet Sauvignon at the genus level. A: Inoculated fermentation; B: Natural fermentation.
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Table 2 Morphological classification of yeasts by WLN nutrient medium

K RVERHE YELER [ She ¢
Types Colony characteristics Identification results Number of strains
CT1 Cream, knoblike, convex, surface: smooth, opaque, consistency of cream Saccharomyces 96
CT2  Cream to green, knoblike, surface: smooth, opaque, consistency of cream 5
CT3 Gray-green with green center, flat, surface: smooth, opaque, consistency of Hanseniaspora 46
cream
CT4 Intense green with white rim, flat, surface: smooth, opaque, consistency of 7
butter
CTS Pale green, flat, surface: smooth, opaque, consistency of butter 6
CT6  Green to grey-green, knoblike, convex, surface: smooth, opaque Cryptococcus 3
CT7  Gray-green with hint of blue, flat, surface: smooth, opaque, consistency of 9
cream
CT8  White, surface: opaque, wrinkled and rough, consistency of flour Pichia 11
Total 183

2 PR, 183 BREEEETR 4% 47 1K 8 1 WLN #5 5%
KA, WRYPE Cavazza ZFMHEIAR DL ET A 56 IE
T b 782224 AR YR TH VR B AE A, 2 CTI
M CT2 KNP EELEE, B 55.19%;
CT3. CT4 #1 CT5 MBI EEELE, &%
) 32.24%; CT6. CT7 2K MEREREEHEE, A
B 6.56%; CT8 NEEIRMEELE, NS
6.01%.
2.3 Interdelta 154 & 53 7

W S5 0 A RS T B 1 B RR R T T Interdelta $5
SR sy AL, SRS 5 R EIE A, A
Interdelta 5 ZCEIE WA 6 Firan . X 5 FiRimg i
B} FL R ) Interdelta 25 SR 61T UPGMA 255
Br(&l 7)o BRI 254 0.68 B, Al 5 ASJEA
?F%\jj 3%, B UIEE R H14 AAERD

PRI, 55 28 AR I B H1S AR 3L A
ﬂ, 55 = 2RIE DIBRI IR B13. B15S il F11
MACFERY 3 R AL
24 HEMELEEBE-XREMEESEH
ot

2 55 LU 14 T A TR PR R 26S rRNA S
D1/D2 X ¥4, ¥ T —A-3LF e,
TR 3 ARIC T LA A X
6 PRERINEEEE S 2 3¢, PRINEERE K12, J32,

bp M BI13 B15H14 F11 F15
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6 BHAAXBEPIREES Interdelta H5L[EE
DHTER

Figure 6 Interdelta fingerprint analysis of S.
cerevisiae during natural fermentation.
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Figure 7 Cluster analysis diagram of 5 genotypes
of S. cerevisiae during natural fermentation.
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