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Microbes are inherent to food production.
Both the good...
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... And the bad
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Wine Fermentation Process
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We know the major microbial players
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Problem—- traditional microbiology is too tedious, low
throughput and doesn’t “"see” all the microbes present
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Microbial surveillance: Next Generation Sequencing

Extract DNA }
2 > 2

S

SRy munm.n
!

Quantify ALL fungal and
!i| bacterial populations in ALL «
l samples simultaneously Sequence:
14 'JW} !ﬂ'["l” i j|l|||||' e "\“1;!1 i "1| Illumina Platform
i

I j
|lifliihl||ll:i l||| |“|ih!ail | |l|hi!illz] 7:‘ i shil Eﬂ[ " ﬂ“ il!h




UC DAVIS Department of Viticulture and Enology

Microbial surveillance: Next Generation Sequencing
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Where do the wine microbes come from?
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Can you define a region by the grape
microbiota at harvest?
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Early Fermentation
Microbiota

e 240 musts (2010)
e 4 regions: Napa,
Sonoma, Northern

San Joaquin Valley
(NSJV) Central Coast

e 8 Wineries

e Ran both fungal
(yeast) and bacterial
NGS analysis
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Bacterial profiles across CA wineries
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Varietal Variation?

Chardonnay Zinfandel |
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Can large regions
be differentiated?
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Regional Variation — total

Bacteria Fungi
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Regional Variation — Napa vs. NSJV

Bacteria Fungi
04 T T T T T T va ' ! '
03+
03 =~ [ o -
n o
o =] o
02+ s mE
02 - - o o B
a o = a <
* °* . o
o, o 01t oa a .l. s
X ©
3 © 0 % .' “a o 00 L ) ® .
S 00 ! - = *ee
N *e, s ¥ u H . o o o
o e ? X ! . S -01f LN
a o
-01F o Po Ny - °.
0.2+ ¢ .r o
-0.2 ¢ " - ¢ ¢ -
i I 03+ ) 1
$
o
03| i 04t ¢
. a
_04 1 1 1 1 1 1 _05 1 1 1
-04 -03 -02 -01 0.0 01 02 03 04 -0.4 -0.2 0.0 02 04
PC1 (26.32%) PC1 (14.37%)
* NSJV

® Napa



PC2 (13%)
&

% | e
© Py Loty
PC3(10%) Central Coast .‘ 20107 2012

PC1 (27%)

4 gy, Sonoma
& Coast
Napa

C Central achobaciius Napa ¢+ Spoosarcing

sfre NE— Coast \ ¢ s etobacter
HyrmenobREeh chactenum /

Shconobacier ln'z;”b:‘;‘i’iﬂlpg~,
Acalob ——— ‘,Ltuun,-:(.)(n(':ac
—
=2 Poactenum = )
o T e ACCHLUS
o \ = Halomongs
<t Citrobacier =
/ %
% Moobatienacess #
© |
O [ LW
. \ \ Pssudomanas
¥ Enferobacteriaceae
-t Sphingomanas # Sonoma
MIOUNInG
@ ) Magvioticieriym ¢ |{Erwinia

PNAS 20 13 Can1 (600/;) Ch d rd O nn ay Linear Discriminate Analysis Effect Size



Cabernet Savingnon and Chardonnay Fungal Regionality
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Can we identify sources of
contamination?
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Can we determine how microbes
move through a winery?

e Can we track microbial
transitions during grape
harvest?

e What processes drive
microbial community
patterns?

e What reservoirs exist for
spoilage microbes?
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Can we determine how microbes
move through a winery?

‘‘‘‘‘

.....

Surface swabbing

Moe Ohta
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Seasonal Surveillance: UC Davis Winery
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Post-Harvest
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What about other food/
beverage fermentations?

Artisian Cheese
AEM (2013)
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Spontaneous Beer Brewery
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Microbial Source Tracking - Lambic Style Brewery
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Spoilage Genes Spread By Beer Contact!!!
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The Future
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Summary

Next generation sequencing tools enable complete
mapping of fungal and bacterial microbiota within the
grape—wine and beer continuum

Regional, subregional and even vineyard specific
differences in grape must microbiota can be robustly
defined

Varietal level differences in grape must microbiota can
be robustly defined

In some cases, winery and brewery influence on product
microbiota can be observed

Examining facility microbiome can track microbial flow
through production plants
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Microbial Regionality?
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Department of Viticulture and Enology at UC Davis

Microbiology of the Bui
Program

‘ Department of Viticulture... Timeline ¥ Recent ¥

March 21 - Edited @

AL F RE D P S LOAN Congratulations to Roger Boulton (VEN), Kyria Boundy-Mills
M (FST) and David Mills (FST and VEN) who have been awarded
a $300K, grant from the Sloan Foundation to study the

Microbial Ecology of Wineries and Dairies. This funding is
part of ... See More

E Department of Viticulture and Enology at UC Davis

Alfred P. Sloan Foundation

Major Program Areas

= STEM Higher Education M i C ro b i Ota
 Public Understanding of ana Iyses

Science, Technology &

Economics (
= Digital Information :3:
Technology lic
« Economic Performance R - |

and Quality of Life

Over the next five years, Sloan's objectives are as follov

= Select Issues

1. To push the research frontier including the develo
techniques and protocols, and to educate a small :
multidisciplinary university-based Biology and the i
the University of Oregon, led by Jessica Green, Br -

Sloan Research Fellowships Charlie Brown.

e e e . . Unlike - Comment - Share B2

= Recently Completed
Programs
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|
.

monitoring the microbiota of all Se=y.
food and beverage production?
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