UDP-Glo™
protocol

River Stone has developed two protocols
for determination of the UDP-glycosyl
transferase activity

For initial screening we recommend
using a plate reader assay such as the
Promega “UDP-Glo™ Glycosyl-
transferase Assay”. This requires a plate
reader for the measurement of
luminescence.

The UDP-GloTM detection protocol
is a faster protocol but it can lead to false
positive.

Confirmation of initial hits, proper
guantification of activity and structure
elucidation will then need HPLC or LC-
MS analysis.

Detailed protocols are provided with the
kit, and online and phone support is
available.

Both protocols are available on our
website
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GLY-KIT

Improving Small Molecules

UDP-Glo™ Glycosyltransferase assay
for plate reader detection (Promega)

This protocol is based on the “UDP-Glo Glycosyltransferase Assay” protocol
from Promega.

Please refer to: https://www.promega.com/-
/media/files/resources/protocols/technical-manuals/101/udp-glo-
glycosyltransferase-assay-protocol.pdf

Prepare and assemble all UGT reactions on ice!

A.

Prepare a “4xReaction buffer”: 200mM Tris-HCl, pH 7.4, 32mM MgCI2. Prepare
50mL in a falcon tube. Unused buffer can be stored at 4°C.
4xReaction buffer

Tris-HCI, pH 7.4 (1M Stock) 10mL

MgCl, (2M Stock) 0.8mL

MilliQ H,0 add to 50mL
B.

Prepare 8mL of “Substrate mix” (this is enough for 4x 96-well assay plates, i.e.
one screening round with the complete library

Substrate mix

4xReactionbuffer 1000pL

100mM UDP-Glucose* (Ultrapure from Promega, V7091) 10uL

1mM 2,4,5-Trichlorophenol (TCP)** (or substrate of interest) 500pL

MilliQ H,0 6490puL
Keep on ice until ready to use.

*Ultrapure UDP-Glucose should be used. Other sources of UDP-sugar may
contain free UDP that could result in high background.

**TCP can be used as a positive control or as a substrate to test the performance
of the library. UGTs active against TCP are located on GLY plate 1 & 2.

C.

Prepare 200uL of a 25uM UDP solution using the 10mM UDP standard
(Promega):

25uM UDP solution

10mM UDP standard (Promega) 0.5pL

4XReaction buffer 20pL

MilliQ H,0: 179.5uL

Add all of the 25uM UDP solution to well Al of a preparative 96-well plate.
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D.

Dilute the 4xReaction buffer 10 times by adding 1800uL MilliQ H20 to 200uL of
4xReaction buffer. Dispense hereafter 100uL of the diluted Reaction buffer to
wells A2 through A12 of the preparative 96-well plate.

E.

Perform a serial twofold dilution, as shown below, by transferring 100uL from
well Al to A2, pipetting to mix. Transfer 100uL from well A2 to A3, pipetting to
mix. Repeat for wells A4 through A11. Discard the extra 100pL from well A11.
Do not add UDP to the no-UDP control reaction in well A12.

no-UDP
control
100ul i
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T 100pl of diluted reaction buffer per
200u! of
UDP Solution

5. Dilution scheme for creating a UDP standard curve.

F.

To generate a “UDP standard curve”: Transfer 25uL of each UDP standard from

the preparative 96-well plate to the first row (well Al to A12) on a white 96-well

plate for plate reader measurements. This plate will be called a “standard plate”.
Standard plate:

1 2 3 4 5 6 7 8 9 10 11 12
STD STD STD STD STD STD STD STD STD STD STD STD
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G.

In 4 separate white 96-well plates dispense 20pL of substrate mix to all wells:
Assay plates 1-4:

1 2 3 1 5 6 7 B 9 10 11 12
20uL | 20uL | 20pL | 20uL | 20pL | 20uL | 20pt | 20pL | 20ut | 20uL | 20uL | 20uL
20ul | 20uL | 20pL | 20uL | 20pL | 20pL | 20pL | 20pL | 20uL | 20uL | 20uL | 20uL
20ul | 20pL | 20pL | 20uL | 20pL | 20pL | 20pL | 20pL | 20uL | 20uL | 20uL | 20uL
20uL | 20pL | 20pL | 20uL | 20pL | 20pL | 20pL | 20pL | 20uL | 20uL | 20uL | 20uL
20uL | 20pL | 20pL | 20pL | 20pL | 20pL | 20pL | 20pL | 20uL | 20uL | 20uL | 20uL
20uL | 20pL | 20pL | 20pL | 20pL | 20pL | 20pL | 20pL | 20uL | 20uL | 20uL | 20uL
20uL | 20ul | 20uL | 20pL | 20uL | 20uL | 20pL | 20uL | 20uL | 20uL | 20uL | 20uL
20uL | 20ul | 20pL | 20pL | 20pL | 20uL | 20pL | 20pL | 20uL | 20uL | 20uL | 20uL

Tlo|m|m|lo|lo|o|>
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H.

Add 5pL UGT enzyme from the RST_GLY_Library (4 plates in total) to assay plates
1-4, gently pipetting to mix. Seal the plates (also the plate containing the
standard curve) with an adhesive seal and incubate at 30 °C for 2-24h.

Reaction assay conditions are:

Assay volume = 25 pL

20mM Tris-HCI, pH 7.4 (final conc.)

3.2mM MgCl; (final conc.)

0.1mM UDP-Glucose (final conc.)

0.05mM Substrate (final conc.)

5 uL UGT enzyme

Plate layout of UGT reactions:
Assay plate 1:

1 2 3 4 5 6 7 8 9 10 11 12
Al pelvi | pely2 | p6Lys | pGva | pGlys | pelys | pGLyz | pGlys | pGLyo pGLY10 pGLY11 pGLY12
B | peLy13 | p6Lyvi4 [ pGLvis | pGLyie | pGLyi7 | p6Lvis [ pGlvis | pGLy2o | peLy21 pGLY22 pGLY23 pGLY24
C | p6Lv2s | pGLv2e | pGLy27 | pGLy28 | p6Lv2s | pGLy3o | pGLy31 | pGLy32 | pGLy33 pGLY34 pGLY35 pGLY36
D | peLy37 | pGLy3s | pGLys | pGLyao | pGLy4l | pGLva2 | pGlvas | pGLvas | pGLyss pGLY46 pGLY47 No Enzyme
E | poLvas | poLvas | pGLvso | peLysi | p6lvs2 | poLyss | pelvsa | pGLyss | peLvse pGLYS7 PGLYS8 pGLY59
F
G

[H]

pGLY60 | pGLvel | pGLye2 | pGLYe3 | pGLyes | pGlLves [ pGLves | pGLye7 | pGLyes PGLY69 pGLY70 pGLY71
pGLY72 | pGLY73 | pGLY74 | pGLY75 | pGLY76 | pGLY77 [ pGLy7zs | pGLy7s | pGLyso pGLY81 pGLY82 pGLY83

pGLY84 pGLY85 pGLY86 pGLY87 pGLY88 pGLY89 PGLYS0 pGLY91 pGLY92 pGLY93 PGLY94 PGLY95

Assay plate 2:

1 2 3 4 5 6 7 8 9 10 11 12
pGLY96 pGLY97 pGLY98 pGLY99 pGLY100 pGLY101 | pGLY102 pGLY103 | pGLY104 | pGLY105 | pGLY106 | pGLY107
pGLY108 | pGLY109 | pGLY110 | pGLy111 [ pGLy112 | pGLY113 | pGLy114 | pGLy1is | p6Lyiie | pGLyi17 | pGLy118 | pGLy119
pGLY120 | pGLY121 | pGLy122 | pGLy123 | pGLy124 | pGLy12s | peLyi2e | peLy127 | peLy12s | pGLy129 | peLyiso | peLyisi
pGLY132 | pGLY133 | pGLY134 | pGLy13s | pGLy136 | pGLY137 | pGLy13s | pGLy139 | pGLy140 | pGLyi41 | pGLyia2 | No Enzyme
pGLY143 pGLY144 | pGLY145 pGLY146 | pGLY147 pGLY148 | pGLY149 pGLY150 | pGLY151 pGLY152 | pGLY153 pGLY154
pGLY155 | pGLY156 | pGLY157 | pGLy1ss | pGLy1s9 | pGLy160 | pGLyiel | pGLyie2 | pGLyies | pclviesa | peiyies | peLyiee
pGLY167 | pGLY168 | pGLY169 | pGLY170 | pGLY171 | pGLY172 | pGLY173 | pGLY174 | pGLY175 | pGLY176 | pGLY177 | pGLY178
pGLY179 | pGLY180 | pGLY181 | pGLY182 | pGLy183 | pGLY184 | pGLy185 | pGLY186 | pGLy187 | pGLyiss | pGLyiss | pGLy190

||| mlolo|=|>

Assay plate 3:

1 2 3 4 5 6 7 8 9 10 11 12
A pGLY191 pGLY192 | pGLY193 pGLY194 | pGLY195 pGLY196 | pGLY197 pGLY198 | pGLY199 pGLY200 | pGLY201 pGLY202
B [ pGLy203 | pGLy204 | p6Ly205 | pGLy206 | pGLv207 | pGLy208 | pGLy209 | pGLy210 | pGlyv211 | peLv212 | peLv213 | pGLy2ia
C | peLy215 | p6Ly216 | paLy217 | peLy218 | peLy219 | pGLy220 | peLv221 | pGLy222 | peLy223 | peLy224 | peLy22s | pely2ae
D | peLy227 | pGLy228 | p6Ly229 | pGLy230 | peLy231 | peLy232 | peLy23s | pGLv23a | pGLy23s | pGLy23s | pGLy237 | No Enzyme
E | peLv2ss | pGLy2ss | peLy240 | pGLv2ai | pelv2a2 | pGLv2as | pGiy2as | peLv2as | pelyv2ae | peLv2a7 | peiyaas | peLy2as
F | peLy2so | pGLy2si | peLy2s2 | pGLyv2ss | pelvasa | peLy2ss | peLyass | pGLy2s7 | pGLy2ss | pGLv2se | paLyaso | pGLy2e1
G pGLY262 pGLY263 | pGLY264 pGLY265 | pGLY266 pGLY267 | pGLY268 pGLY269 | pGLY270 | pGLY271 | pGLY272 pGLY273
H pGLY274 pGLY275 | pGLY276 pGLY277 | pGLY278 pGLY279 | pGLY280 pGLY281 | pGLY282 pGLY283 | pGLY284 | pGLY285

Assay plate 4:

1 2 ] 4 5 6 7 8 9 10 11 12
A | paLyvass | peLvas7 | peivass | peivess | peivaso | pev2or | peiv2sz | pey2es | peLy2oa | peLy2os | peLy2gs | peLy2s7
B | pGLy298 | pGLy299 | pGLy300 | pGLy3o1 | pGLy302 | pGLy303 | pGLy304 | pGLy3os | pGLy3os | pGLy3o7 | pGLysos | pGLy3os
C | pGLy310 | pGLy3i1 | pGLy3i2 | pGLy313 | peLysia | pGLy3is | pGLyaie | pGLy317 | pelysis | peLy3is | peLyszo | peLy3ai
D pGLY322 | pGLY323 | pGLY324 | pGLY325 | pGLY326 | pGLY327 pGLY328 | pGLY329 | pGLY330 | pGLY331 | pGLY332 | No Enzyme
E | poLy333 | pGLy3sa | pGLy3ss | peLvase | pGLy3s7 | pGLy3ss | pGLy33s | peLvsao | pGLysai | peLy3a2 | pGLy3as | pelvaas
F pGLY345 | pGLY346 | pGLY347 | pGLY348 | pGLY349 | pGLY350 pGLY351 | pGLY352 | pGLY353 [ pGLY354 | pGLY355 | pGLY356
G | pGLy3s7 | pGLy3ss | pGLyase | pGLy3so | pGLysel | pGLvse2 | pGLy3ss | pGLy3sa | pGLyses | pGLyses | pGLy3s7 | pGLy3ss
H | peLysss | pGLy37o | pGLys7i | peLva72 | pGLya7s | peLyaza | pGLyszs | peLvaze | pGLys77 | peLy3zs | pGLy37o | peLvaso

Note: “No Enzyme control” wells will be used as background reference. It is
recommended to also include a “No substrate control” for each UGT enzyme:
Though only rarely an issue glycerol present as cryoprotectant in the enzyme
solution can potentially be glucosylated, and this may lead to background
luminescence in the assay. One may circumvent this by applying less UGT
enzyme in the assay, extending the reaction incubation time.
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After UGT assay completion proceed with the UDP-GLO Glycosyltransferase
detection assay protocol (Promega). It is recommended to perform the detection
assay immediately after UGT assay termination to avoid any reduction of UDP-
GLO Glycosyltransferase detection signal.

End of protocol.

What is Gly-Kit

The Gly-Kit platform is a library of 380 diverse “Family 1” UDP-glucose-

The Gly-Kit platform is a library of 380 diverse “Family 1”7 UDP-glucose-
dependent glycosyltransferase enzymes (UGTs) plus associated screening,
analytical and lab scale production protocols (“Family 1” denotes
glycosyltransferases that will glycosylate small molecules).

All the enzymes in Gly-Kit are found in plants (which have diverse UGTs to work
with the diverse range of small molecules that occur in plants or their
environment). The kit contains enzymes from all known Family 1 UGT sub-
families and sub-sub-families and from a huge set of evolutionarily diverse
plants.

The majority of the enzymes will be able to add glucose to small molecule
substrates with relevant functional groups. Some enzymes will work with other
sugars (such as xylose, rhamnose, galactose or glucuronic acid). We can advise
you on the best path for specific sugars.

We realize that this may be your first step in determining if Gly-Kit will be able to
help you in your current project. We are happy to assist you in determining if
Gly-Kit is the right fit.

To discuss your order, or for more help, just get in touch. We would like to make
sure Gly-Kit is a proper fit for your current goals. Once we connect and assure
Gly-kit is the right fit, we will send you pricing options.

Email us directly at sales@rsthio.com

To call us directly EU: +353 (0)87 184 1966 USA: +1 (703) 999-3537




