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MICROBIAL CONSORTIA FOR BIODEGRADATION OF SUCRALOSE
AND OTHER CHLORINATED CARBOHYDRATES

BACKGROUND OF THE INVENTION

Sucralose (4,1’,6'-trichloro-4,1',6'-trideoxygalactosucrose), a high-intensity
sweetener made from sucrose, can be used in many food and beverage applications.

SUCRALOSE

A number of diffeyl"ent synthetic routes for the preparation of sucralose have been
developed in which the reactive hydroxy! in the 6 position is first blocked with an acyl
group to form a sucrose-6-acylate. The sucrose-6-acylate is then chlorinated to replace
the hydroxyls at the 4, 1' and 6' positions to produce 4,1’,6'-trichloro-4,1',6'-
trideoxygalactosucrose-6-acylate (sucralose-6-acylate), followed by hydrolysis to remove
the acyl substituent and thereby produce sucralose. Several synthesis routes for
formation of the sucrose-6-acylates involve tin-mediated acylation reactions, with
illustrative examples being disclosed in U.S. Pat. Nos. 4,950,746, 5,023,329; 5,089,608;
5,034,551; and 5,470,969, all of which are incorporated herein by reference.

Various chiorinating agents may be used to chlorinate the sucrose-6-acylate, and
most commonly a Vilsmeier-type salt, such as Arnold’s Reagent, will be used. One
suitable chlorination process is disclosed by Walkup et a/. (U.S. Pat. No. 4,980,463), in
which a tertiary amide, typically N,N-dimethyiformamide ("DMF"), is used as the
chlorination reaction solvent. After the chlorination is complete, the reaction mixture is
neutralized with aqueous alkali to regenerate the hydroxyl groups at positions 2, 3, 3/,
and 4’ of the sucralose-6-acylate, which yields the sucralose-6-acylate in an aqueous
solution, accompanied by the tertiary amide solvent and saits resulting from reactions of
the chlorination reagent. The sucralose-6-acylate is then deacylated to produce
sucralose. One suitable process is taught by Navia et al., U.S, Pat. No. 5,498,709, the
entire disclosure of which is incorporated herein by reference.

Various chlorinated carbohydrate compounds are typically formed during the
synthesis of sucralose. These compounds can be de-chlorinated chemically to provide
waste products that are readily biodegraded. However, chemical de-chlorination
typically requires high temperatures and the use of caustic sotutions, which .can
negatively affect subsequent biodegradation of the waste products. A more cost-




20

25

30

-2
effective and environmentally friendly method to degrade chlorinated carbohydrates is

desired.

SUMMARY OF THE INVENTION

The invention provides an isclated microbial consortium that is capable of degrading
chlorinated carbohydrates, wherein the isolated microbial consortium grows or survives
in a medium comprising chiorinated carbohydrates and wherein the microbial consortium
degrades chlorinated carbohydrates.

The invention further provides an isolated microbial consortium, wherein the
microbial consortium is capable of degrading chlorinated carbohydrates in a waste
stream generated in the production of sucralose.

Also provided is a method for degrading chiorinated carbohydrates, the method
comprising the steps of a) inoculating @ medium containing chlorinated carbohydrates
with an isolated microbial consortium capable of degrading the chlorinated
carbohydrates; and b) incubating the microbial consortium in the medium.

Further provided is a method for developing & microbijal consortium capable of
degrading chlorinated carbohydrates, comprising the steps of a) providing an
environmental sample containing microbes; b) incubating microbes in the sample in a
defined medium comprising one or more organic solvents wherein the temperature of
incubation is from about 15°C to about 55°C and the chloride salt concentration of the
medium is about 4.5 percent or less; ¢) selecting a microbial consortium present in the
medium after step b) that degrades one or more of the organic solvents; d) subsequently
replacing the medium of the selected consortium with a medium comprising the
chlorinated carbohydrates, and e) selecting a consortium that degrades chlorinated
carbohydrates by monitoring the medium for degradation of the chiorinated
carbohydrates. ‘

Additionally provided is a method of producing sucralose comprising the steps of a)
maintaining a solution comprising a sucralose-6-acylate in an aqueous solvent under
conditions sufficient to deacylate substantially all of the sucralose-6-acyiate; b)
subsequently recovering the sucralose; and c) degrading chiorinated carbohydrates
present after the deacylation by a method comprising the steps of 1) inoculating a
solution comprising the chlorinated carbohydrates with an isolated microbial consortium
that degrades the chlorinated carbohydrates; and ii) incubating the microbial consortium

in the solution.
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1. Salt and temperature ramping curves for acclimatizing consortium P-4

to culture conditions comprising 45°C and 4.5% salt.

Figure 2, Biodegradation of total chiorinated carbohydrates in two waste streams
produced at different stages of the sucralose production process.

A. Biodegradation of total chlorinated carbohydrates in waste stream 1 by

consortia P-3 and P-4.
B. Biodegradation of total chlorinated carbohydrates in waste stream 2 by

consortia P-5, P-6, and P-7.
Figure 3. Biodegradation of 4-chloro-galactose in synthetic medium by consortia

P-4 and P-6.
DETAILED DESCRIPTION OF THE INVENTION

A method is described for acclimatizing microorganisms to degrade chlorinated
carbohydrates that may be found in waste streams. This method has been utilized to
produce microbial consortia that can be used teo degrade chlorinated carboﬁydrates-,
These consortia were deposited with the National Center for Agricultural Utilization
Research, Northern Regional Research Laboratories, Peoria, IL on January 11, 2008, by
Dr. Chi-Li Liu for Tate & Lyle as accession numbers NRRL B-50091, NRRL B-50092, NRRL
B-50093, NRRL B-50094, NRRL B-50095, NRRL B-50096, NRRL B-50097, and NRRL B-
50098, and are described in Example 3. These microbial consortia contain groups of
microbial species adapted to co-exist in an environment in which certain parameters,
such as food component(s), temperature, salt concentration, or combinations of these
parameters provide selective pressure for survival and biodegradation. By employing
microbial consortia for biodegradation, the need to chemically de-chlorinate chiorinated
carbohydrates may be reduced or even completely avoided.

In this description “microbial” encompasses microscopic organisms (microbes,
microorganisms) such as bacteria and unicellular eukaryotic organisms. Microbial
“growth” is defined as survival or any reproduction of the microbes, A “consortium”is a
group of two or more microbial species present in a single culture. A “culture” refers to a
single bioreactor containing a growth medium and two or more groups of microbial
organisms. A “waste stream” is a medium containing compounds that are generated in a
production process, wherein these compounds can not be re-cycied back to the

production process or recovered as a useful product.

Environmental samples containing microorganisms for acclimatization may be
obtained from sites of production where chlorinated carbohydrates are likely to be
present, for example, waste solutions, waste deposits such as sludge and sediments, and
soil in the vicinity of a production site, The environmental sample containing
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microorganisms is enriched and acclimatized for desired performance by culturing in a
synthetic medium which mimics the composition and temperature of the waste stream.
Generally these conditions include from 0% to 4.5% by weight chloride salt, more
typically from 19% to 4.5%, and a temperature between 15°C and 55°C. The synthetic
medium contains a food source for the microorganisms, such as yeast extract (source of
nitrogen, amino acids and vitamins) and sugar (carbon source), as well as inorganic salts
(for example calcium, sodium, phosphate, sulfate, efc.) and trace elements (such as Fe,
Mn, Ni, Mo, Co, Se, etc.) which are important for the growth of microbes. Survival and
growth of different microorganisms present in the sample will depend on the initial food
source, concentration of chioride salt, and temperature conditions. In one embodiment,
the microorganism cultures are incubated at a temperature between about 27°C o about
50°C and the medium has a final chioride salt concentration of about 4.5% or iess, The
salt content may be composed of any chioride salt or combination of chloride salts,
including alkali metals, alkaline earth metals, and transition metals, e.g., NaCl, CaCl,
MgCl,, MnCl,, etc., and ammonium chloride, The pH of the medium may be adjusted to
optimize conditions for biodegradation of waste streams,

Examples 1 and 2 describe one method of developing and selecting a consortium
of microorganisms acclimatized to grow at a specific temperature and salt concentration.
in general, an environmental sample containing microorganisms with the potential to
degrade chlorinated carbohydrates is cultured in a bioreactor in synthetic medium
containing organic conhponents, solvents, and acids usually found in the waste stream
that is the source of the chlorinated carbohydrates, For example, in one embodiment,
the source of chiorinated carbohydrates is a waste stream from a sucralose production
process which also contains one or more of methanol, ethanol, phosphoric acid,
dimethylamine HCI (DMA), dimethylformamide (DMF), and dimethylacetamide (DMAC).
Temperature and salt concentration of the medium is raised gradualfly in a stepwise
manner. In general, the microorganisms are first acclimatized to a particular
temperature and are then acclimatized to a particular salt concentration while
maintained at the desired temperature. At each step of temperature or salt increase the
culture medium is monitored for degradation of organic components., When the culture
is capable of degrading all organic components in the medium at a given temperature or
salt concentration, a further increase in temperature or salt is made, This process is
repeated until the final desired temperature and salt concentration are reached. The
length of the acclimatization process will depend on temperature, salt concentration, and
the concentration of microorganisms capable of degrading organic compounds in the
medium.

Cultures capable of degrading all organic components in the synthetic medium
are then introduced to a medium containing chlorinated carbohydrates, for example, a
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waste stream, and monitored for the ability to degrade chlorinated carbohydrates, as
described in Example 3. The chiorinated carbohydrate-containing medium may be added
directly or combined with the synthetic medium and gradually introduced at increasing
concentrations. For each culture, the selected temperéture and salt conditions are
maintained. Each culture capable of degrading one or more chiorinated carbohydrate
compounds under specific temperature and salt conditions forms a consortium. Precise
identification of the microorganisms present in the consortium is optional. Using the
method described in Examples 1-3, eight consortia of microorganisms capable of
degrading chlorinated carbohydrates were selected and deposited with the NRRL.
Accession numbers and temperature and salt conditions for each consortium are listed in

Table 1.

Consortinm # Accession # Temp °C Salt %
P-1 NRRL B-50091 27 4.5
P-2 NRRL B-50092 30 " 45
P-3 NRRL B-50093 37 4.5
P-4 NRRL B-50094 45 4.5
P-5 NRRL B-50095 45 1.0
P-6 NRRL B-50096 45 2.0
p-7 NRRL B-50097 45 3.0
P-8 NRRL B-50098 50 4.5

Table 1. Characteristics of Consortia Deposited with NRRL

For biodegradation of chlorinated carbohydrates, a medium (e.g., a waste stream)
containing these compounds is inoculated with a consortium of microorganisms capable
of digesting chlorinated carbohydrates under the temperature and salt conditions found
in that medium, The chlorinated carbohydrates may include, but are not limited to,
chiorinated mono-, di-, tri-, poly-, or aligosaccharides. The consortium used may be
selected for the types of chlorinated carbohydrates it degrades or to optimize
biodegradation under a particular temperature or sait condition. Incubation conditions
may be selected to optimize degradation of chiorinated carbohydrates in a particular type

of medium.

The microbial consortium degrades chlorinated carbohydrates, and is preferably
acclimatized to degrade one or more chiorinated carbohydrates. Preferably, the
microbial consortium degrades sucralose and/or at least one or at least two chlorinated
carbohydrates other than sucralose, The chlorinated carbohydrates other than sucralose

include di-chlorinated disaccharides (preferably selected from 4,1'-



dichlorogalactosucrose; 4,1’-dichloro-3’,6’-anhydrogalactosucrose; 4,6’-
dichlorogalactosucrose; 1’,6’-dichlorosucrose; and 6,6’-dichlorosucrose); tri-chlorinated

disaccharides (preferably selected from 4,1’,6’-trichlorosucrose; 4,6,6'-
trichlorogalactosucrose; and 6,1’,6’-trichlorosucrose}, and tetra-chlorinated disaccharides

(preferably selected from 4,1,4’,6’- tetrachlorogalactotagatosucrose and 4,6,1°,6’-
tetrachlorogalactosucrose).
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Examples

1. Selection of microbial consortia that grow at defined salt and temperature

conditions

Bucket-style bioreactors were created from 7.5 galion NALGENE® plastic graduated
cylindrical tanks. Air was delivered to the medium via an aquarium air stone. Air flow
(L/min) was controlied by a Rotameter, The bioreactor was heated with a Pro-Heat 200
Watt IC titanium aquarium heater, which was digitally controlied by a temperature
controller. Medium pH was maintained at 7.0 with H,SO, by a Mettler TOLEDO® pH2100e
controller, connected to control the acid pump directly. Permeation with medium was
achieved with two L-shaped stainless steel tubes mounted on each side of the bioreactor,
one for inlet of broth and one for return of biomass. Biomass was separated from
permeate via a holiow fiber cartridgé containing either an XM-50 or PM-100 membrane,

connected to a pump.
Each bioreactor was weighed and weight monitored and maintained by addition of

deionized water to compensate for evaporation.

The initial environmental samples were taken from basin sediment from a
sucralose production waste-water treatment facility in McIntosh, Alabama, The samples
were incubated in a synthetic medium consisting of sodium acetate (7.05 g/L), sodium
formate (3.16g/L), sucrose (7.6 g/L), yeast extract (0.01 g/L), dimethylamine-HCl
(0.272 g/L), dimethyiformamide, 99% (0.25 mi/L), dimethylacetamide, 99% (0.125g/L},
methanol, 99% (0.165 mi/L), ethanol, 99% (0.04 mi/L), phosphoric acid, 85% (0.165
mi/L), and ammonium hydroxide, 29% (0.225 ml/L). The pH of the medium was
adjusted to 7.0 with NaOH. For a 10 L bioreactor, 5 L of this synthetic medium was
diluted with 4 L of H,0, and 1 L of environmental sample (basin sediment and basin
water) was added to the bioreactor. Initially bioreactors were maintained at a

temperature of 27°C.

Degradation of organic salts, solvents, and sucrose in the medium was monitored
every 24h. Microbes were considered acclimatized when all medium components were
consumed (degraded) within about 24h for 3 consecutive days. After this time, the
temperature was increased in a step-wise fashion over time from 27°C to 32°C, to 37°C,
to 45°C, to 50°C. At each step, microbes were again “acclimatized” to degrade all
medium components at the new temperature within 24h, This procedure continued until
the desired temperature was reached. For temperatures higher than 45°C, it was
necessary to introduce the temperature increase even more gradually, allowing 6 weeks
or more between temperature increases, to maintain biodegradation.

When a consortium was acclimatized to the desired temperature, the
concentration of the synthetic medium was increased gradually from 50% to 100% in
10% increments. Salt (chloride) concentration increased with increasing concentration
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of synthetic medium, with 100% synthetic medium containing approximately 4.5%
chioride salt. The chioride level in each batch of medium was measured and adjusted
with NaCl to produce medium containing 1, 2, 3, or 4.5% chloride salt. Degradation of
organic components in the medium was monitored as described below and the microbes
were allowed to acclimatize to each new concentration of chioride salt and synthetic
medium. An example of salt and temperature ramping curves for consortium P-4, is
shown in Figure 1.

Full acclimatization of the consortia to final desired temperature and salt
concentration required from about one (low temperature or salt) to about six (high

temperature and high salt) months.

2. Selection of microbial consortia that degrade organics in the medium

Throughout the process described in' Example 1, the bioreactor cultures were
monitored for degradation of organic components in the medium, in general by liguid or
gas chromatography. Bioreactor cultures capable of degrading all organic'components in
the synthetic medium consistently at the desired temperature and salt concentration for

7-10 days were selected for acclimatization to a sucralose waste stream.

3. Seiecﬁtion of microbial consortia that degrade chiorinated carbohydrates

Bioreactors selected by the process described in Example 2 were first exposed to
a sucralose waste stream in which the chlorinated carbohydrates had been chemically
de-chlorinated, although this step is not essential to the acclimatization procedure. De-
chlorination consisted of raising the pH of the waste stream sample to 12 with NaOH,
boiling the solution for 1h, then reducing the pH to 7.5-8.0 with HCl. The solution
containing de-chiorinated carbohydrates was gradually introduced into the synthetic
medium in increments of 10% and the microbes were allowed to acclimatize to each
increase. When the microbes demonstrated the abiiity to fully degrade all organic
components in the medium, the percentage of de-chlorinated carbohydrate medium was
increased.

After stabilization for 7-10 days in 100% de-chiorinated carbohydrate solution,
the consortia were fed with a raw sucralose waste stream containing chlorinated
carbohydrates. The waste stream component was added to achieve approximately 1500
ppm of chiorinated carbohydrates in the de-chlorinated carbohydrate solution. Cultures
were fed one of two waste streams that were derived from different steps in the
sucralose production process. Chlorinated carbohydrates present in the bioreactor
medium before (baseline) and after feeding with the sucralose waste stream (time zero),
and at increasing times of incubation of sucralose waste stream with the microbial
consortia, were measured by HPLC analysis. The sucralose waste stream component
containing chiorinated carbohydrates was added only once to each bioreactor solution.
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Levels of chlorinated carbohydrates present in the bioreactor solution were measured
daily.

Eight bioreactor cultures demonstrating biodegradation of chlorinated
carbohydrates were selected as consortia for deposit with the NRRL. These microbial
consortia can be maintained in a waste stream medium, or can be stored in residual
medium containing 15% glycerol at -80°C. Temperature and chloride salt parameters
for these eight consortia are shown in Table 1. Figure 2 demonstrates the progression of
the biodegradation of total chlorinated carbohydrates in the two waste streams by
consortia P-3 and P-4 (Figure 2A) and consortia P-5, P-6, and P-7 (Figure 2B).

4. Use of consortia to degrade chlorinated carbohydrates in a sucralose production
waste stream

The compositions of chlorinated carbohydrates in consortium cultures prior to
(baseline) and at increasing times after exposure to the waste streams are shown in
Tables 2 and 3. For consortia P3 and P4, approximately 82% of the chlorinated
carbohydrates in waste stream 1 and approximately 47-53% of the chlorinated
carbohydrates in waste stream 2 were degraded over seven days.

Di-chlorinated disaccharides in Tables 2 and 3 include, but are not limited to,
4,1’-dichlorogalactosucrose; 4,1’-dichloro-3’,6’-anhydrogalactosucrose, 4,6’-
dichlorogalactosucrose; 1’,6'-dichlorosucrose; and 6,6’-dichlorosucrose. Tri-chlorinated
disaccharides include, but are not limited to, 4,1’,6'-trichlorosucrose; 4,1',6’-
trichlorogalactosucrose; 4,6,6’-trichlorogalactosucrose; and 6,1’,6'-trichlorosucrose.
Tetra-chlorinated disaccharides include, but are not limited to, 4,1',4’,6’-
tetrachlorogalactotagatosucrose and 4,6,1’,6’-tetrachlorogalactosucrose. Penta-
chlorinated carbohydrates are also believed to be degraded. The second waste stream
contained additional compounds that were also degraded by the consortia. These
compounds have not yet been identified and may include additional chlorinated
carbohydrates (data not shown).

As shown in Figure 3, the microbial consortia also degraded 4-chlorogalactose
that was added to synthetic medium, demonstrating that they are also capable of
degrading mono-chlorinated monosaccharides.
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Table 2. Biodegradation of chiorinated carbohydrates in waste stream 1.

Values represent total quantities (ppm) of each class of chlorinated

carbohydrate.

SampleName carbohydrates

P-3 Baseline

P-3 Time 0
P-3 Day 1
P-3Day 2
P-3 Day 3
P-3 Day 4
P-3 Day §
P-3 Day 6
P-3Day7

P-4 Baseline

P-4 Time 0
P-4 Day 1
P-4 Day 2
P-4 Day 3
P-4 Day 4
P-4 Day 5
P-4 Day 6
P-4 Day 7

Di-chlorinated

20

918
832
702
686
536
468
401
8%

39

977
6e3
497
365
294
204
181
43

Tri-

chiorinated

carbohydrates

340

448
434
397
380
279
235
160
29

194
143
118
79
59
41
33
36

Tetra-
chiorinated

carbohydrates

0

270
264
257
272
232
191
195
181

294
295
288
274
281
230
233
191

Total
361

1634
1530
1356
1337
1048
894
757
29¢

38

1466
1131
903
718
634
475
417
270



-11 -

Table 3. Biodegradation of chlorinated carbohydrates in waste stream 2.

Values represent fotai quantities in ppm of each class of chlorinated

carbohydrate.

SampleName carbohydrates carbohydrates carbohydrates

P-3 Baseline

P-3 Time 0
P-3 Day 1
P-3 Day 2
P-3Day 3
P-3 Day 4
P-3 Day 5
P-3 Day 6

P-4 Baseline

P-4 Time 0
P-4 Day 1
P-4 Day 2
P-4 Day 3
P-4 Day 4
P-4 Day &
P-4 Day 6

Di~chlorinated

9

133
109
098
65
53
41
26

31

154
114
82
35
18
14

Tri-

chlorinated

0

1020
1020
921
809
721
658
551

1127
1096
955
888
768
658
566

Tetra-

chlorinated

119

100
100
91
88
8¢9
83
87

116

102
81
89
81
78
64
74

Total
128

1254
1230
1108
863
862
781
664

147

1383
1291
1125
1004
865
736
645
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While preferred embodiments of the invention have been shown and described
herein, it will be understood that such embodiments are provided by way of example
only. Numerous variations, changes and substitutions will occur to those skilled in the
art without departing from the spirit of the invention. Accordingly, it is intended that the
appended claims cover all such variations as fall within the spirit and scope of the

invention,
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What is claimed:

1. An isolated microbial consortium capable of degrading one or more chlorinated
carbohydrates selected from the group consisting of 4,1’,4’,6’-tetrachloro-galacto-tagato-
sucrose, 4,6,1’,6’-tetrachlorogalactosucrose, 4,1',6'-trichlorosucrose and 4,6'-
dichlorogalactosucrose, and wherein the isolated microbial consortium can grow or survive in a

medium comprising said one or more chlorinated carbohydrates.

2. The isolated microbial consortium of claim 1, wherein the medium comprises a waste

stream generated in a sucralose production process.

3. The isolated microbial consortium of claim 1, comprising at least one of the deposited
bacterial species selected from the group consisting of NRRL B-50091, NRRL B-50092, NRRL B-
50093, NRRL B-50094, NRRL B-50095, NRRL B-50096, NRRL B-50097, and NRRL B-50098.

4, The isolated microbial consortium of claim 1, wherein the medium comprises about 4.5

percent or less chloride salt.

5. The isolated microbial consortium of claim 4, wherein the medium comprises chloride

salt in the range of from about 1 percent to about 4.5 percent.

6. The isolated microbial consortium of claim 1, wherein the microbial consortium is

capable of growing or surviving in the medium at a temperature in the range of from about 15°C

to about 55°C.

7. The isolated microbial consortium of claim 6, wherein the microbial consortium is

capable of growing or surviving in the medium at a temperature in the range of from about 27°C

to about 50°C.

8. The isolated microbial consortium of claim 1, wherein the microbial consortium is

capable of degrading 4,1’,4’,6’-tetrachloro-galacto-tagato-sucrose.

9, The isolated microbial consortium of claim 8, wherein the microbial consortium is also

capable of degrading sucralose.
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10. The isolated microbial consortium of claim 1, wherein the microbial consortium is
capable of degrading 4,1’,6'-trichlorosucrose.
11. A method for degrading chlorinated carbohydrates, the method comprising the steps of

a) inoculating a medium containing the chlorinated carbohydrates with the isolated microbial

consortium of claim 1; and b) incubating the isolated microbial consortium in the medium.

12, A method for degrading one or more chlorinated carbohydrates selected from the
group consisting of 4,1',4’,6’-tetrachloro-galacto-tagato-sucrose, 4,6,1’,6'-
tetrachlorogalactosucrose, 4,1',6'-trichlorosucrose and 4, 6’-dichlorogalactosucrose, the method
comprising the steps of a) inoculating a medium containing the one or more chlorinated
carbohydrates with an isolated microbial consortium capable of degrading at least one of

4,14’ 6'-tetrachloro-galacto-tagato-sucrose, 4,6,1’,6’-tetrachlorogalactosucrose, 4,1',6'-

trichlorosucrose and 4,6’-dichlorogalactosucrose; and b) incubating the microbial consortium in

the medium.

13. The method of claim 12, wherein the medium comprises a waste stream generated in a

sucralose production process.

14. The method of claim 12, wherein the chlorinated carbohydrates are generated in a

sucralose production process.

15. The method of claim 12, wherein the microbial consortium is also capable of degrading
sucralose,
16. The method of claim 12, wherein the microbial consortium is capable of degrading

4,14 6'-tetrachloro-galacto-tagato-sucrose.

17. The method of claim 12, wherein the medium comprises chloride salt at a concentration

of about 4.5 percent or less.

18. The method of claim 17, wherein the medium comprises chloride salt in the range of

from about 1 percent to about 4.5 percent.
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19. The method of claim 12, wherein the incubation temperature of the medium is in the
range of from about 15°C to about 55°C.
20. The method of claim 19, wherein the incubation temperature of the medium is in the
range of from about 27°C to about 50°C.
21. The method of claim 12, wherein the microbial consortium is capable of degrading
4,1’,6'-trichlorosucrose.
22, A method for developing a microbial consortium capable of degrading one or more

chlorinated carbohydrates selected from the group consisting of 4,1',4’,6’-tetrachloro-galacto-
tagato-sucrose, 4,6,1’,6'-tetrachlorogalactosucrose, 4,1’,6'-trichiorosucrose and 4,6’-
dichlorogalactosucrose, comprising the steps of a) providing an environmental sample
containing microbes; b) incubating microbes in the sample in a defined medium comprising one
or more organic solvents, wherein the temperature of incubation is from about 15°C to about
55°C and the chloride salt concentration of the medium is about 4.5 percent or less; c) selecting
a microbial consortium present in the medium after step b) that degrades one or more of the
organic solvents; d) subsequently replacing the medium of the selected consortium with a
medium comprising the one or more chlorinated carbohydrates, and e) selecting a consortium

that degrades the one or more chlorinated carbohydrates.

23, A method of producing sucralose comprising the steps of a) maintaining a solution
comprising a sucralose-6-acylate in an aqueous solvent under conditions sufficient to deacylate
substantially all of the sucralose-6-acylate; b) subsequently recovering the sucralose; and c)
degrading one or more chlorinated carbohydrates selected from the group consisting of
4,1',4',6’-tetrachloro-galacto-tagato-sucrose, 4,6,1’,6'-tetrachlorogalactosucrose, 4,1’,6'-
trichlorosucrose and 4,6’-dichlorogalactosucrose present after the deacylation by a method
comprising the steps of i) inoculating a solution comprising the one or more chlorinated
carbohydrates with the isolated microbial consortium of claim 1 and ii) incubating the microbial

consortium in the solution.

24, An isolated microbial consortium capable of degrading 4,1’,4’,6’-tetrachloro-galacto-

tagato-sucrose.
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BUDAPEST TREATY ON THE INTERNATIONAL
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS
FOR THE PQRPOSE OF PATENT PROCEDURES '
JINTERNATIONAL FORM
T0 : RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT
Patent Dept. issued pursuant to Rule 7.1 by the
A.E, Staley Co. . INTERNATIONAL DEPOSIT ARY AUTHORITY
2200 B. Eldosado St . identified at the botiom of this page
Decntur, IL 62521 :

NAME AND ADDRESS OF DEPOSITOR

I, IDENTIFICATION OF THE MICROORGANISM
Identification reference given by the DEPOSITOR: Accession number piven by the
| Bactrria sp. INTERNATIONAL DEPOSITARY AU'I’HORITY
5T-37 NRRL B-50091

1L SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION
The microorgenism identified under I. sbove was accompanied by:

[R] 'a scientific description

4 [ ¥ proposed taxonomic designation

1T, RECEIPT AND ACCEFTANCE
This Intecnational Depositary Authority accepts the microorganism identified under I above, which was received by it on

January 11,2008 (date of the omgmal deposit)?

TV, RRCEIPT OF REQUEST FOR CONVERSION
The microorganism identified under 1. abave, was received by this International Depositacy Authority on

(date of the original deposit) and 2 request to convest the original deposit to & deposit under the Budapest Treaty was received
(date of receipt of reguest for conversion).

by it on

V., INTERNATIONAL DEPOSITARY AUTHORITY o
Name: Agticultueal Research Cultare Signarure(s) of person(s) having the pawer to represent the
Coliection (NRRL) International Depositary Authodty or of suthorized official(s):
International Depositey Authomy Z
Address: 1815 N, University Sueet
Pearia, Hiinois 51604 U.S.A. Date: I-30-a§

1 Matk with # cross the applicable box.
2 Whare Rule 6.4(d) applies, such date is the date on which the status of inrernationa! depositary authority was acquired.



09:38:06 a.m, 04-10-2010 2116

308~681-6672
BUDAPEST TRRATY ON THE INTERNATIONAL REGCOGNITION OF THE DEPOSIT
OF MICROORGANISMS FOR THE PURPOSE CF PATENT PROCEDURES
INTERNATIONAL FORM
TG .
VIABILITY STATEMENT
Patent Dept.
A. E. Stiley Co. issued pursuant to Rule 10.2 by the
2200 B, Fldorado St, INTERNATIONAL DEPOSTTARY AUTHORITY
Decatur, I 62521 identified at the bottom of this page

NAME AND ADDRESS OF THE PARTY TO WHOM
THE VIABILITY STATEMENT IS ISSUED

L DEPOSITOR I IDENTIFICATION OF THE MICROORGANISM
Name Dr Lin Depositor's taxonormic designation and accession number
A. B, Staley Ce. given by the INTERNATIONAL DEPOSITARY
Addresst 2200 E. Eldarado St. AUTHORITY
Decatur, IL 62521 Bacteriz .
NRRL B-50091
Date of January 11, 2008
20Original Deposit
[ ] 2New Deposit
[] #Repropagation of Oxiginal Deposit

L (0 VIABILITY STATEMENT

Daposit was found:
TEl =Visble [ @Nonviable o January 12, 2008 (Date}lnternationsl Depasitary Authority's preparation was found

viable on January 18, 2008 (Date)?

ML {b) DEPOSITOR'S EQUIVALENCY DECLARATION
Depositor deterniined the Internations! Depositary Authority's preparation was

Equivalent
Date)

{] #Not equivalent to deposit on

Signature of Depositor Q,Q,U:tiﬁj;w %v XAE SJ(“‘&‘(‘}L‘/TM: i L?(e, Iﬂ??ﬁdkw , Mowetq, 2008

TV, CONDITIONS UNDER WHICH THE VIABILITY TEST WAS PERFORMED {Depositors/Depositary)?

V. INTERNATIONAL DEPOSITARY AUTHORITY
Name: Agricultural Research Cultare Signature(s) of pecson(s) having the power to represeat the

Collection (NRRL) International De;zs'mjfxuthoxfty or of authorized offdal(s)

Internstional Depositary Authority
Address: 1815 N. University Street
Peodn, Ilinois 61604 U.S.A. Date: i~ 30-0%

! jnditate the date of the onipinal deposit or when o new deposit has been mode,

2 hark with o cross the applicehis box

3 I the cases referved to in Rule 10.2(6)(H) and ), sefer o the most eeent visbility test.
4 Fill in if the inf jon har baen req) d
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BUDAPEST TREATY ON THE INTERNATIONAL RECOGNITION OF THE DEPOSIT
OF MICROORGANISMS FOR THE PURPOSE OF PATENT PROCEDURES

INTERNATIONAYL FORM
TO
VIABILITY STATEMENT
Patenc Dept.
A, E, Staley Co. issued pursuant to Rule 10.2 by the
2200 F. Eidorado St INTERNATIONAL DEPOSITARY AUTHORITY
identified at the bottom of this page

Decatur, IL 62521

NAME AND ADDRESS OF THE PARTY TO WHOM

3116

THE VIABILITY STATEMENT IS ISSUED

L DEPOSITOR 1. IDENTIFICATION OF THE MICROORGANISM
Name  Dr Liu Depositor's taxonomic desipnation nnd accession number
A. L. Staley Co. given by the INTERNATIONAL DEPOSITARY
Address: 2200 E. Eidorado St. AUTHORITY
Decatar, IL. 62521 Basteria sp.
NRRI, B-50092
Dute of  January 11, 2008
[ 2O ¢igieal Depaosit
{1 New Deposit
[ ZRepropagstion of Original Deposit

IIL {a) VIABILITY STATEMENT

Deposit was found:
[Fl=viable [} 2Nonviable on January 12, 2008 (Date)international Depositary Authority's preparation was found

visble on Junuary 18, 2008 Date)?

II. () DEPOSITOR'S EQUIVALENCY DECLARATION

Depositor determined the International Depositary Authority's preparation was

Iquivalent '
[T} 2ot equivalent to deposit on (Date)

S o A A‘e.waﬁ.fm; 5 Lmale Tusredivels. Woedid, 2008

IV, CONDITIONS UNDER WHICH THE VIABILITY TEST WAS PERFORMED (Depositors/Depasitury)

V. INTERNATIONAL DEPOSITARY AUTHORITY

Name: Agricultural Resenrch Culture Signature(s) of persdit(s) having the power to represent the
Collection (NRRL) Internadonal Depositiey Authordty or of authorized official(s):
International Depositary Authority . 2,2’,7/

Addresss 1815 N. University Street

Peoria, llinols 61604 U.S.A, Date: I~ Jo-ok

Vindicare the date of the original depasit or whin 8 new depoit hus bees made,

* Mark with a ¢xass the applicable box.

* In the cases referred to in Rule 10.2(63G9) end (i), refor to the most reexnt vishility test
4 Fiffin if the f ion hox bren veqy d
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BUDAPEST TREATY ON THE INTERNATIONAL
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS
FOR THE PURPOSE OF PATENT PROCEDURES

INTERNATIONAL FORM i
TO ’ ' RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT
Patent Dept. issued pursuant to Rule 7.1 by the :
AE. Staley Co, INTERNATTONAL DEPOSITARY AUTHORITY
2200 B. Eldorado St, " identified at the bottorh of this page
Decatur, IL 62521 )

NAME AND ADDRESS OF DEPOSITOR

{ 1. IDENTIFICATION OF THE MICROORGANISM

Tdentification reference given by the DEPOSITOR: Accession munber given by the
Buctoria . INTERNATIONAL DEPOSITARY AUTHORITY:
ST-38 NRRL B-50092 .

L. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION
The microorganism identified under L above was accompenied by:

{&] *a scientific descdption

[ 1= proposed taxonomic designation

11, RECEIPT AND ACCEPTANCE
This Intemational Depositary Authority accepts the microosganism identified under L above, which was recexved by it on

Jamuary 11, 2()08 (date of the original deposit)?

IV. RECEIPT OF REQUEST FOR CONVERSION
The mxcroozgamsm identified under L above, was received by this Internatonal Depositary Authority on

date of the otiginal deposit) and 2 request to convert the original deposit to 1 deposit under the Budapest Treaty was teceived
ginal dep 9 ginal dep P ¥
{date of receipt of xequest for conversion),

by it on

V., INTERNATIONAL DEPOSITARY AUTHORITY :
Name: Agriculiural Reseacch Culture Signature(s) of person(s) having the power Lo represent the
Collection (NRRL) International Depositary Authogify or of authorized official(sy
International Depositary Authotity
Address: 1815 N. University Street ’ /27’76/
Peorda, tnois 61604 US.A, Date:
[~ 3o~y

* Mark with & cross the epplicable box, -
2 Where Rule 6,4(d) applies, such date is the date on which the status of international depositary authority was acquired,
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BUDAPEST TREATY ON THE INTERNATIONAL
RECOGNITION OF THE DEPCSIT OF MICROORGANISMS
FOR THE PURPOSE OF PATENT PROCEDURES -

INTERNATIONAL FORM
TO ' RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT
Patent Dept. . issued pursuant to Rule 7.1 by the
AE, Staley Co. ‘ , INTERINATIONAL DEPOSITARY AUTHORITV
‘ : idendfied at the bottom of this pape

.2200 E. Eldosado St.
Decatar, IL 62521

- NAME AND ADDRESS OF DEPCSITOR

I IDENTIFICATION OF THE MICROORGANISM

| Identification reference given by the DEPOSIT OR: Accession number given by the
Bacieria i, | INTERNATIONAL DEPOSITARY AUTHORITY:
$1-39 NRRL B-50093

1L SCTENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION
The microorganism identified under L above was accompanied by:

E la sclentific description

] ! proposed taxanomic designation

I, RECEIPT AND ACCEPTANCE
This International Depositary Anthotty accepts the microorganism identified under L above, which was received by it on

Jaouary 11, 2008 (date of the original deposity?

IV, RECEIPT OF REQUEST FOR CONVERSION
The microorgsnism identified under L sbove, was received by this International Depositary Authonty on

(dam of the original deposif) and 2 z:equt:st to convert the original deposit to a deposit under the Budspest Treaty was received
byiran {date of recelpt of request for conversion).

V. INTERNATIONAL DEPOSITARY AUTHORITY
Name:  Agdcoltural Research Culture Signatura(s) of person(s) baving the power to represent the

Collection (NRRL) International Depositary Authorjty or of authorized officitl{s):
International Depositary Authority %
j-lo-y

Address: 1815 N. Unlversity Street :
Peorie, Ninois §1604 U.S.A, Dare:

"Mark with & cross the applicable bos,
2 Where Rule 6.4(d) applies, such date is the date on:which the status of international depositary suthority was acquired.

»




3086816672 09:39:32 a.m, 04~10--2010
BUDAPEST TREATY ON THE INTERNATIONAL RECOGNITION OF THE DEPOSIT
OF MICROORGANISMS FOR THE PURPOSE OF PATENT PROCEDURES
INTERNATIONAL FORM '
TO
STA
Patent Dept.
A, E. Staley Co. issued pursuant to Rule 10.2 by the
2200 B, Eldorade St. INTERNATIONAL DEPOSITARY AUTHORITY
Decatur, L, 62521 identified at the bottom of this page

NAME AND ADDRESS OF THR PARTY TO WHOM
THE VIABILITY STATEMENT IS ISSUED

§/16

1. IDENTIFICATION OF THE MICROORGANISM

I DEPOSITOR
Name  Dr Liu Depositar's taxonomic designation and accession numbet
A, B, Staley Co, given by the INTERNATIONAL DEPOSITARY
‘| Address: 2200 E. Eldorado St, AUTHORITY
Decatur, I 62521 Bacleria 5p.
NRRL B-50093
Date of: january 11, 2008
?Osigingl Deposit
[T} #ew Deposit

[} #Repropagation of Original Deposit

L (2) VIABILITY STATEMENT

Deposit was found:
Ziable
viahle on  January 18, 2008 (Dare)®

] 2Mouvisble on  Japmary 12, 2008 (Date)International Depositary Authority’s preparmtion was found

. ) DEPOSITOR'S BEQUIVALENCY DECLARATION

[Rl 2Equivalent
[ ] 2ot equivalent to deposit on

Depositot determined the International Depositary Authority's preparation was

(Date)

Signature of Depaosit

Dk, £ A-£ Sl w/mé lyle Lnepeds. Maddit9.208

IV. CONDITIONS UNDER WHICH THE VIABILITY ’I’ES’I‘ WAS PERFORMED (Depositors/Depositarg)?

V. INTERNATIONAL DEPOSITARY AUTHORITY

Name; Agricultural Research Culture
Collection (NRRL)
International Depasitary Authority
Address: 18153 N, University Sweet

Peorin, Hinois 61604 U.S.A,

Signature(s) of person(s} having the power to represent the

Inteenational Depusim?f\uthof'ty or of suthotized official(g):

Date: |~ 30-e8

indicote the date of the origingd deposit or whmﬁ new deposit has beesy made,
* hiork with o eross the applizable box,

¥ In the coses referred to in Rube 10.(m)@) end (i), refer to the must recont visbility test.

4 Fill in i the information hae been requosted,
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BUDAPEST TREATY ON THE INTERNATIONAL KECOGNITION OF THE DEPOSIT
OF MICROORGANISMS FOR THE PURPOSE OF PATENT PROCEDURES

INTERNATIONAL FORM
O
VIABILITY STATEMENT
Patent Dept. '
A B Staley Co. issued pursuant to Rule 10,2 by the

INTERNATIONAL DEPOSITARY AUTHORITY

2200 E. Eldomdo St. o
identified at the battom of this page

Decatur, IL 62521

NAME, AND ADDRESS OF THE PARTY TQ WHOM
THE VIABILITY STATEMENT IS ISSUED

I. DEPOSITOR 1. IDENTIFICATION OF THE MICROORGANISM
Name  Dr Lin Depaositor's taxonomic designation nnd accession number
A.E, Sley Co, given by the INTERNATIONAL DEPOSITARY
Address: 2200 E. Eldotado St | AUTHORTTY
Decarue, IL 62521 Bacteria sp.
NRRL B-50004
Date of January 11, 2008
20riginal Deposit
ZNew Deposit

] Repropagaden of Original Deposit

IO, () VIABILITY STATEMENT

Deposit was found:
[ +visble  [] *Nonviable on January 12, 2008 (Date)lnternational Depositaty Authority's preparation was found

viable on  January 18, 2008 (Date)®

I, (b} DEPOSITOR'S EQUIVALENCY DECLARATION

Depositor determined the International Depositary Authority's prepartion was

N #Equivaient

[T} 2ot equivalent to deposit on {Date)

Signature of Depositps, .
o s den i B AE Stales [Tt Lyle Tooreroas Moukit 2ot

IV. CONDITIONS UNDER WHICH THE VIABILITY TEST WAS PERFORMED (Depositors/Depositary)t

V. INTERNATIONAL DEPOSITARY AUTHORITY

Name: Agricultural Research Culture Signarure(s) of person(s) having the power to represent the
Collection (NRRL) Internstonal Depositary Authotity or of authorized offical(s):
International Depositaty Authority /h
Address: 1815 N, University Street
Peoris, Mlinois 61604 11.S.A. Date: [~30~v8

" Indiente the date of the originl deposit or when 2 new deposic sy been made.

2 Mark with & exoss the applicabile hax.

3 In the codes refeered to in Rule 10.20)(H) and (i), refer to the mast rocent vinbility test
+ Fil in If the information has been requested.
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TO
Patent Dept.

A.E. Staley Co.

09:40: 16 a.m, 04~10~2010 B/16

BUDAPEST TREATY ON THE INTERNATIONAL
. RECOGNITICN OF THE DEPOSIT OF MICROORGANISMS
FOR THE PURPOSE OF PATENT PROCEDURES

INTERNATIONAL FORM

2200 E. Eldorado St.
Decatuy, IL 62521

NAME AND ADDRESS OF DEPOSITOR

RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT

jssued purseant to Rule 7.1 by the
INTERNATIONAL DEPQSITARY AUTHORITY
identified at the bottom of this page

I IDENTIFICATION OF THE MICROORGANISM

Bacteria .

Identification reference given by the DEFOSITOR:

Accessions number given by the k
INTERNATIONAL DEPOSITARY AUTHORITY:

NERL B-50094

ST-40

I1. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION

A a scientific description

[} ta proposed txonomic designaton

The microorganism identified under L above was accompasied by:

III. RECEIPT AND ACCEPTANCE

This Internationsl Depositary Authority accepts the microorgnaism identified under I above, which was xccewed by it on
January 11, 2008 (date of the original deposit)?

IV. RECEIPT OF REQUEST FOR CONVERSION

byiton

The mictoorganism ideatified under L above, was received by this lurernational Depositary Authority on
(date of the urigina! deposit) and 2 request to convest the original deposit to a deposit under the Budapest Tmatywas recefved
(date of receipt of request for conversion).

V. INTERNATIONAL DEPOSITARY AUTHORITY

Name:

Address:

Apgrienlrural Research Culture
Collection (INRRL)

International Depositary Authorty

1815 N. University Street

Peorig, [llinois 61604 U.S.A,

Signature(s) of person(s) having the power to represent the
International Dcpo? Authotity or of suthorized official{s):

Date: /“ Jo-o¥ ‘

' Mark with 2 cross the spplicable box.
2 Where Rule 6.4(d) applies, such date is the date on which the status of international depositary euthority wes acqued
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) BUDAPEST TREATY ON THE INTERNATIONAL
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS
FOR THE PURPOSE OF PATENT PROCEDURES

INTERNATIONAL FORM
RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT

TQ
Patent Dept, ' ’ jssued pussuant to Rule 7.1 by the .
: " INTERNATIONAL DEPOSITARY AUTHORII'Y

AE. Stuley Co,
2200 E. Bldorado St identified at the bottom of this page

Decatar, IL, 62521
NAME AND ADDRESS OF DEPOSITOR

I IDENTIFICATION OF THE MICROORGANISM

Identfication reference given by the DEPQOSITOR: Accession number piven by the
Bacteria sp. INTERNATIONAL DEPOSITARY AUTHORITY:
5T-41 ' NRRL B-50095

IL SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION
The microorganism identified under 1. above was accompanied by:

& 12 scientific description

[ 'a proposed tmxonomic designation .

1. RECEIPT AND ACCEPTANCE
This Internationat Depositary Authority accepts the microoeganisen identified under 1. above, which was mcewed by it on

January 11,2008  (date of the orginal depasity?

IV, RECEIPT OF REQUEST FOR CONVERSION
The au:;morgnmsm idendfied vunder L ahove, was recetved by this International Dapnsimty Authotity on

date of the original deposit) and 2 request to convert the original deposit to a deposit under the Budapest Treaty was received
{ ginal dep q p ap o4
(dote of receipt of request for conversion).

by it on

V. INTERNATIONAL DEPOSITARY AUTHORITY :
Name: Agricultural Reseazcly Culrure Signature(s) of person(s) havinp the power o represent the

" Collection (NRRIL) T Intermnational Depositary Authoyity or of suthorized offichal{s):
International Depositary Authorlty . /‘J"W

Address: 1815 N. University Street
Peotin, Mlinois 61604 U.S.A, Date: 1~ Juel

' Muatk with 2 cross the applicable hox.
2 Where Rule 6.4(d) applies, such dare is the date on which the status of internationsl depositary authority was acquired:
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309~681 ~6672
BUDAPEST TREATY ON THE INTERNATIONAL RECOGNITTION OF THE DEPOSIT
OF MICKOORGANISMS FOR THE PURPQOSE OF PATENT PROCEDURES
INTERNATIONAL FORM
TO
VIABILITY STATEMENT

Patent Dept. ;
A, E. Staley Co, issued pursuant to Rule 10.2 by the :

y INTERNATIONAL DEPOSITARY AUTHORITY

2200 £, Eldorado St.

Decatur, 1L 675721 identified at the bowom of this prge

NAME AND ADDRESS OF THE PARTY TO WHOM
THE VIABILITY STATEMENT 18 ISSUED

10/16

1. DEPOSITOR [, IDENTIFICATION OF THE MICROORGANISM
Name Dr. Lin Depositor's texonomic desipnation and accession number
A. E. Staley Co, given by the INTERNATIONAL DEPOSITARY
Address: 2200 B, Eldorsdo St AUTHORITY ,
Decatar, 1L 62521 Bacteria ip.
NRRI B-50095
Date of January 11, 2008
% 2Original Deposit
New Deposit
[T} Repropagation of Original Deposit

I (w) VIABILITY STATEMENT

Depasit was found:
Bl #visble  [[]Nonvisble on January 12, 2008 (Date)International Depositary Authority's preparation was found

visble onn January 18, 2008 (Date)t

III. (b) DEPOSITOR'S EQUIVALENCY DECLARATION

Depositot determined the International Depositary Authority's preparation was

X 2Bquivalent
] 2Not equivalent to deposit on _ (Date)

IV. CONDITIONS UNDER WHICH THE VIABILITY TEST WAS PERFORMED (Depositors/Depositary)?

e i o P Sl Tali & Lyl Torodoo ly . Mol 1,28

V. INTERNATIONAL DEPOSITARY AUTHORITY

Name! Agricultuen! Resesrch Culture Signature(s) of person(s) having the power to represent the
Collection (NRRL) International Depositary Authojg or of authorized official(s):

International Depositary Authority
Address: 1815 N, University Strest

Peora, Ilinols 61604 US.A. Date: | ~30-0k

¥ Indicate the dute of the oniginad deposic or when o new deposit has been made
2 Mark withs o crogs the spplicable box,

3 In the cases refermed to in Rule 10.2()(8) nnd (i), vefor to the mase seeent viabiliyy test,
+ Fifl in if the information has been d

1
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BUDAPEST 'I'R.EATY ON THE INTERNATIONAL RECOGNITION OF THE DEPOSIT
OF MICROORGANISMS FOR THE PURPOSE OF PATENT PROCEDURES

INTERNATIONAL FORM
TO
IL STA N
Patent Dept.
A. B. Staley Co. Issued pursuant to Rule 10.2 by the
2200 E. Eldorado St. INTERNATIONAL DEPOSITARY AUTHORITY
Decatur, IL 62521 : identified at the bottom of this page

NAME AND ADDRESS OF THE FARTY TO WHOM
THE VIABILITY STATEMENT IS ISSUED

1. DEPCSITOR L IDENTIFICATION OF THE MICROORGANISM
Name  Dr Lin Depositor's taxonomic designation and aceession mumber
A.E. Staley Co. given by the INTERNATIONAL DEPOSITARY
Address: 2200 E. Eldotado 5t AUTHORITY
Decatur, IL 62521 ; Bacteria 5p.
NRRL B-50096
Date of January 11, 2008
2Qriginal Deposit
ZNew Deposit :
[ 2Repropagation of Original Deposit

L (s) VIABILITY STATEMENT

Deposit was found:
[FlViatte  []Nonvisble on January 12, 2008 (Date)inteenational Depositary Authority's preparation was foond

vinble on  Junuary 18, 2008 (Dare)?

10 (b) DEPOSITOR'S EQUIVALENCY DECLARATION

Depositor determined the Intemational Depositary Authority’s preparation was

7] Bauivalent

{ ] ot equivalent to deposit on (Date)

e el o A B dnlog S Lyle Tugndloenty Mok, 218

IV. CONDITIONS UNDER WHICH THE VIABILITY TEST WAS PERFORMED (Depositors/Depositary)t

V. INTERNATIONAL DEPOSITARY AUTHORITY
Name: Agriculwral Research Culture Signature(s) of person(s) having the power to represent the

Collectiony (NRRL) International Depositary A thuz\;:’ or of authorized official(s):

International Depositary Authority
Address: 1815 N. University Street
Peorn, [llinois 61604 TU.S.A. Date:

¥ indieaw the date of the origingd deposit or when & new deposit has been made,

2 Matk with o croes the applicable bay,

3 In the cnves woferred to in Rule 10.2(53() nod (), rofir to the most recont visbility tst
* Bl ja if the inf ion has been reg 1

[-30-0¥
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3095816672
BUDAPEST TREATY ON THE INTERNATIONAL
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS
FOR THE PURPOSE OF PATENT PROCEDURES
INTERNATIONAL FORM
TO RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT |

. Patent Dept, ’ issued pursuaat to Rale 7.1 by the
. INTERNATIONAL DEPOSITARY AUTHORITY

AE. Staley Co..
2200 E. Eldorado St identfed at the bottom of this page

Decatur, IL 62521

NAME AND ADDRESS OF DEPOSITOR

1. IDENTIFICATION OF THE MICRODRGANISM
Identfication reference given by the DEPOSITOR:

Accession number given by the

Bacteria 5p. INTERNATIONAL DEPOSITARY AUI’HC)RI’I'Y
ST-42 NRRL B—50096

IL, SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION

“The microorganism identified under I, sbove was accompanied by:

[ ta sefentific description

[ 'a proposed taxonomic designation

1. RECEIPT AND ACCEFTANCE
This International Depositary Anthority accepts the microorganism identified nnder 1, above, wh:ch was received by it on

January 11, 2008 (date of the ongmal deposif)?

IV, RECEIPT OF REQUEST FOR CONVERSION

The microorganism identified under L above, was recelved by this Internntional Depositary Authotity on

(date of the original deposit) and 2 request to convert the original deposit to a deposit under the Budapest Treaty was received
by it on {date of recexpt of request for conversion),

V. INTERNATIONAL DEPOSITARY AUTHORITY
Name: Agricultural Research Culwre Sigruture(s) of person(s) having the power to represent the
Callection (NRRL) International Depositary Authority or of authorized official(s):
International Depositary. Authonty ‘ '
Address: 1815 N. Univesrsity Streat . ' ! ’J”%
Peora, inois 61604 US.A. Dates [ =30 08

1 Mark with & cross the applicable box, -
2 Whese Rule 6.4(d) spplies, such date is the date on which the stawy of international depositary suthority was acquived,




08:42:03 am, 04~ 10-2010 13716

305-681-6672
BUDAPEST TREATY ON THE INTERNATIONAL RECOGNITION OF THE DEPOSIT
OF MICROORGANISMS FOR THE PURPQSE OF PATENT PROCEDURES
INTERNATIONAL FORM
TO
VIABIITY STATEMENT
Patent Dept.
A. E. Staley Co. issued pursuant to Rule 10.2 by the
2200 B, Bldorado 8¢, INTERNATIONAL DEPOSITARY AUTHORITY
Decatur, IL 62521 identified at the bottom of this page

NAME AND ADDRESS OF THE PARTY TO WHOM
THE VIABILITY STATEMENT IS ISSUED

11, TOENTIFICATION OF THE MICROORGANISM

1. DEPOSITOR
Name Dr Lin Depasitor's tuxonomic designation and sccession numbes
A, E. Staley Co. given by the INTERNATIONAL DEPOSITARY
Address: 2200 E. Eldorado St. AUTHORITY
Decataz, IL 62521 Bavreria sp.
NRRI, B-50097
Date of  Januaxy 11, 2008
% 20riginal Depaosit
ZNew Deposit

[_1 *Repropagation of Odpinal Deposit

I (2) VIABILITY STATEMENT

Deposit was found:
M *visble [} #ooviable on Januney 12, 2008 (Date)lntesnational Depositary Anthority's prepasation wis found

vinble on Janvary 18, 2008 (Date)?

I (by DEPOSITOR'S EQUIVALENCY DECLARATION

Depositor determined the International Depositary Authotiy'’s prepamtion was

[ Equivdent

[} 4ot equivilent to deposit on Date)

SignawaoFDepos}?L\J\hﬁL% AES%L&}/‘(&% L?[P I%{?f}n%\@&@ ‘MWQAJ?,ZM(?

IV. CONDITIONS UNDER WHICH THE VIABILITY TEST WAS PERFORMED (Depositors/Depositary}

V. INTERNATIONAL DEPOSITARY AUTHORITY
Namer Agticultural Research Culture Signature(s) of person(s) heving the power to represent the
Collection (NRRL) International Depositary Authoriey or of nuthorized official(s):
International Depositary Authority / ,i%
Address: 1815 N, University Street o
Peoria, linois 61604 U.S.A. Date:

jr3u-of

VIndicate the dare of the ongingl deposit of when o new depasit has been made,

2 Mark with a cross the applicable box,

3 Tn the cosex refereed 1o in Rule 10.2()( and (), sefer to the most reeent viability 1est
< Fill in if the information has been requested,
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3096816672
BUDAPEST TREATY ON THE INTERNATIONAL
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS
FOR THE PURPOSE OF PATENT PROCEDURES
INTERNATIONAL FORM

TO RECEIPT IN'THE CASE OF AN ORIGINAL DEPOSIT
Patent Dept. issued pursuant 0 Rule 7.1 by the
AE, Staley Co. INTERNATIONAL DEPOSITARY AUTHORI’IY

2200 B, Eldorado St identified at the bottom of this page

Decatur, IL 62521
- NAME AND ADDDRESS OF DEPOSITOR

I, MENTIFICATION OF THE MICROCRGANISM

Identification reference given by the DEPOSITOR: Arcession number given by the )
Basteria sp. INTERNATIONAL DEPOSITARY AUTHORITY:
5T-43 ‘ ) NRRL B-50097

I SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION
The microorganism identified undex I above was accompanied by

K] ' scientific description

{7].% proposed taxonomic designation

III RECEIPT AND ACCEITANCE
This International Depositary Authority accepts the mictoorganism identiffed under I above, which wes received by iton

Jenuary 11, 2008 (date of the criginal deposit)?

IV, RECEIPT OF REQUEST FOR CONVERSION
The microosganism identified under 1. sbove, was received by this International Depositary. Aurhomy on

{date of the original deposit) and & request to convert the otiginal deposit to # deposit under the Budapest Treaty was received
(date of receipt of request for conversion). .

by iton

V. INTERNATIONAL DEPOSITARY AUTHORITY
Name: ~ Agriculmral Research Culture Signature(s) of pexsan(s) having the power to represent the
: Collection (NRRL) Internstional Depositary Authprity or of authorized official(s):
Internatonal Depositary Authority %
Address: 1815 N. University Street
Prods, Ilinois 51604 11.5.A. Date: [-30-0¥

' Mark with a cross the spplicable box.
? Where Rule 6,4(d) npphes such date is the date on which the status of intemnational depositary authority was acquired:
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BUDAPEST TREATY ON THE INTERNATIONAL RECOGNITION OF THE DEPOSIT
OF MICROORGANISMS FOR THE PURPOSE OF PATENT PROCEDURES

INTERNATIONAL FORM
gl
, VIABILITY STATEMENT
Patent Dept.
A. B. Suley Co. - issued pursuant to Rule 10.2 by the
INTERNATIONAL DEPOSITARY AUTHORITY

2200 E. Eldorado 3t

Decatur, IL 62521 identified at the bottom of this page

NAME AND ADDRESS OF THE PARTY TO WHOM
THE VIABILITY STATEMENT IS ISSURD

I DEPOSITOR 11 IDENTIFICATION OF THE MICROORGANISM
Nume  Dr Liu Depositor's tasonomic designation and accession number
A. E. Stley Co, given by the INTERNATIONAL DEPOSITARY
Address: 2200 E. Eldorado St. AUTHORITY
Decatur, IL 62521 Bacteria sp,
NRRL B-50098
Date of Janusey 11, 2008
% 2Qriginal Depoait
2New Deposit
{_] *Repropagation of Ordgina Deposit

Ol {s) VIABILITY STATEMENT

Depaosit was foond:
'&] Wiable [} 2Nonviable on Jamuary 12, 2008 (Dute)International Depositary Authority's preparation was found

vishle on Jenuary 18, 2008 (Date)?

1L (b) DEPOSITOR'S EQUIVALENCY DECLARATION

Depositor determined the International Depositary Authozity's preparation was

[} sEguivalent

[] 2Not equivaleat to deposit on (Date)

e T i Fin_ Lo A5 ey /TuTL & Lyle Togiadsanls Mok, povs

IV. CONDITIONS UNDER WHICH THE VIABILITY TEST WAS PERFORMED (Depasitors/Deposituy)t

V. INTERNATIONAL DEPQSITARY AUTHORITY

Name: Agricultural Research Culture Bignatuee{s) of person(s) having the power t represent the
Collection (NRRL) International Deposi é;éir;;;r of autharized official{s):
International Depositry Authority ;;
Address: 1815 N. University Street
Peots, Winois 61604 USA. Date: {-30-9§

Vindicate t date of the ongined depesit or when o new deposit has been made,

4 iack with a croes the spplicable box

3 s the cases reforred o in-Rule 10.2(0)65 and (5), cefer 1o the most recent visbility et
4 Fill iny if the informatdon has been requasted.
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BUDAPEST TREATY ON THE INTERNATIONAL
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS
FOR THE PURPOSE OF PATENT PROCEDURES

INTERNATIONAL FORM

TO

Patent Dept.

A, Staley Co. -
2200 E, Eldorado 5t
Decamy, IL 62521

NAME AND ADDRESS OF DEFOSITOR

RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT .

issued pursuant to Rule 7.1 by the -
INTERNATIONAL DEPOSITARY AU’I‘HORI’I‘Y
identified at the bottom of this page

16 /18

; .

1. IDENTIFICATION OF THE MICROORGANISM

Identification reference given by the DEPOSITOR:

Bacteria sp.
ST-44

Accession numbet given by the

INTERNATIONAL DEPOSITARY AUTHORITY’
NRRL B-50098

11 SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION

The mizroorganism identfied under L shove was accompanied by

[ ta scientfic description

1 {1 'a proposed taxonomic designation
prop g

IO, RECEIFT AND ACCEPTANCE

This International Depositary Authority sccepts the microorpanism identified under I above, which was received by it on

Januaty 11,2008 (date of the origingl deposit)?

IV. RECEIFT OF REQUEST FOR CONVERSION

The microorganism identified under L above, was recetved by this Internntional Depositary Authority on
(date of the original deposif) and » request to convert the original deposit to » deposit under the Budapest Treaty was recefved

by it on

(date of receipt of request for conversion).

V. INTERNATIONAL DEPOSITARY AUTHORITY
Nume: Agrenltmral Research Culture Signature(s) of person(s) having the power to'represent the
Collection NRRL) International Depositagy Authoglty or of suthonzed official(s):
Internations] Depositary Authority 7 :
Address; 1815 N. University Street

Peords, Hinols 61604 US.A.

Date: =30 of

' Mark with n cross the apphmb e box, -

2 Where Ruls 6.4(d) applies, such dats is the date on which the status of interpational depositary suthodey was acqum:d




