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L. Introeduction

Trawigen's Tankyrase 1 Colorimetric Activity Assay iz a highly sensiive
colorimatric screaning kit for the identification of Tankyrase 1 inhibitors inan i vitro
system. Tankyrase 1, also known as PARPEa, iz a telomers associated poly (ADP-
ribosa) polymerase that is recruited to telomeares via its interaction with TRF1 and
plays a role in the maintenance of telomere length, sister telomere association, and
mitotic spinde organization'. Changes in telomere function have been associated
with various disaases, including cancer and aging. Tankyrase 1 has also baon shown
to destabilize axin, thereby activaling Wnt signaling and driving fumor call
profiferation™. Given these known aciivities, Tankyrasa 1 has become a prominent
cancer drug target.

Travigen's Tankyrase 1 Colorimetric Activity Assay is ideal for the screening of
Tankyrase 1 inhibitors and determining [Cse values. The Tankyrase 1
Colorimetric Activity Assay is an ELISA which semi-quantitatively detects poly
{ADP-ribose) (PAR) deposited onto immobilized histone proteins in a 96-well
format. An anti-PAR monocional antibody, goat anti-mouse igG-HRP conjugate,
and HRP substrate are used to generate a colorimetric signal. Thus, the
converzsion of blue subsirate correlates with Tankyrase 1 activity. Important
featuras of the assay include: 1) colorimedric, non-radicactive format; 2) highar
throughput 96 test size, and 3) sensitivity down o 0.1 mUnits of Tankyrasa 1.

Il. Precautions and Limitations

1.  For Research Use Only. Not for use in diagnostic procedures.

2.  The physical, chemical, and toxicological properties of the chemicals and reagents
contained in the Tankyrase 1 Colorimetric Activity Assay may not yet have been fully
investigated. Therefore, Trevigen recommends the wse of gloves, lab coats, and eye
protection whille using any of thess chemical reagents. Travigen assumes no liabdity
for damage resuling from handling or contact with these products. MSDS are
available on request.

lll. Materials Supplied

Catalog & Component Amount | Storage |
4684-096-03 | 5X Antibody Diluent 3mi 4
4684-096-04 | Anti-PAR monoclonal antibody 20 -20 °C
4684-096-05 | Gost ant-mouse IgG-HRP 20l -20 °C
4684-096-07 | 20X |-PAR Asssy Bufier 25 ml -20 °C
4684 -096-F Iltlii:.s;.-{;e-cnated Matural Strip Well Plate, 06 wedls 40C
A7 00-096-01 Tankyrase 1, 10 mUnitzpl 100 pl -20 oG
4700-096-02 | Assay Substrate 2mi -20 o
4700-096-03 | ¥AVEID, 1 mM 20l -20 =
4B22- 0608 TACS-Sapphira™ 10 ml 400

V. Materials/ Equipment Bequired But Not Supplied

Reagents:

Inhibitors

10X PES (cat# 4870-500-6)

PBS + 0.1% Triton® X-100
Distillod water

5% Phosphoric acid or 0.2 M HCI

;nopeLapa
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Equipment:

Micropipeties and tips

Multichannel pipettor 10 - 200 pl

Incubator set at 25°C

Wash bottle or microstrip wells washar {optional)

06-well colorimetric plate readar

Heagant plate (Nunc 262146 or equivalent) or microtubes

Reagent Preparation

Phosphate Buffered Saline (PBS) Wash Solution
Prepare 500 mi of 1X PBS.

PBES + 0.1% Triton®™ X-100 Wash Solution
Prapare 500 mi of 1X PBS containing 0.1% Triton® X-100.

1X FPAR Asszay Buffer (contains 0.1 mg/ml BSA)
Dilute the 20X |-PAR Assay Buffer {cat# £684096-07) to 1X (1:200 with
dHzD. The 1X |-PAR Assay Buffer is used fo rehydrate the histone-coated
wells and fo dilute the enzyme and the inhibitors to be tested.

Assay Cocktail
The Assay Cocktaill is composed of Assay Subsirate (cat# 4700-006-02) and
1X -PAR Assay Buffer with or withowt inhibitor for a total volume of 25 pl per
well. This aquation may be used to formulate custom reactions:

Volume (par wall

Assay Substrate 15l
1X -PAR Assay Buffer (with or without inhibitor) 10 ul
Total volume 25l

The Assay Cockial may oo prepared in bulk; however, it must be used

immediataly and any remainder discarded.

A.  For the standard curve, dilute 420 ul of Assay Substrate with 280 pl of
1X LPAR Assay Buffer, and add 25 pl per well. Refor to step VLA.Q.

B. For the inhibitor assay cockiail, dilute 390 wl of Assay Substrate with
260 pl of 1X -PAR Assay Buffer. Use this cockiall to serally diluie a
preparad inhibitor stock. Refer to step V.5

Tankyraze 1 Inhibitors

KAVGA9 (Cat# 4700-095-03) is provided at 1 mM in DMS0O as a control
inhibitor. XAWA30 will inhibit the activity of Tankyraze 1 at a wide range of
concentrations from 0.5 nM fo 200 nM. First prepare 1 ulM XAYO29 stock
(Table 1), and then serially dilute the stock XAVO30 with Assay Cocktail
{Section V.4.B) o make inhibitor assay cocktails (Table 2). Diluions may be
preparad in a reagent plate and dispensed using a multichannal pipet. or
they may be made in individual microtubes and dispensed using a single
channal pipel. Add 25 pl of each inhibitor assay cocktail to dasignated walls
(Figura 1). Other Tankyrase 1 inhibitors may be substituted for XAWG3Q
using the same format. Refer to step VILALL
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Table 1: XAV024 initial dilution to prepare 1 pM XAVD30,

Concentration 24 pM 1pM
HAVI3Y, 1 mM =¥ gl 5 ul
1X FPAR Assay
Bufier 203 pl Su
Assay
Subsirate Opl T2

Table 2: XAVO39 inhibitor assay cocktails for sample plate setup.

Come. 1 pM | 200 nM; 1[I]nMJ 20mM | 10nM, | 2nM | 1nM | OnM

M (e T
ﬁ‘-ﬁ“w_.mznm 0w | 60pl | Wl | GOyl | 30 | s0p | Op

Assay
Cocktail

Opl | A20pl | 60 pl [ 420p] | GOpl | 420p] | S0Pl | 9O pl

Mote: The concentrations of XAVG30 are two fimes the desired working
concentration becawse 25 pl of inhibitor assay cockiaill is added per well and
the final reaction volume iz 50 pl. Diluted inhibitor should be used
immediately and any remainder dizcarded.

Tankyrase 1 Eneyme

A. The kit contains 100 pl of Tankyrase 1 enzyme (Cat# £700-0068-01) at a
concentration of 10 mWWu. For the Tankyrase 1 standard curve, make serial
dilutions of the Tankyraze 1 using 1X FPAR Assay Buffer (0.1 ma/ml BSA),
and make at least 100 w of each dilution just before usa (Table 3). The final
concentrations ara 10 mUW25 pl, 5 mUV25 pl, 2.5 mUW25 pl, 1 mUnit'25 @, 0.5
mV25 pl, 0.25 mv2s i, and 0.1 mW25 . The standard curve requires 25
plwall of each Tankyrase 1 dilstion and each is parformed in triplicate (seo
Figura 1.

B. Inhibitor studies reguire & mU (25 pliwell) Tankyrase 1; add 15 wl of 10
milipl Tankyrase 1 (£700-006-01) to 735 pl of 1X |-PAR Assay Buffer just
bafore use. Refer to step VILA.4

Table 3: Tankyrase serial dilutions for example plate setup.

Units 10mU | 5mU | 25mU | AmU | &5mU | 0.25 mU | 0.4 mU
Tankyrase well well well well well well Well

10 b L% Y

Tanky °F [ K]
al rase
0muw g [F10M | 1254l | 125pl | 00pl | 1250 | 4250 | 1004l

1X -PAR

Assay 240pl | 1251 | 425 [ 450 | 425 | 425w | 450p
Burffer
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Note: Tankyrase Standard Curve ulilizes 25 pl of each Tankyrase dilution.
Tha XAVI39 Inhibition Curve combinas 25 Wl of & mWwell Tankyrase with
25 pl of inhibitor assay cochktail. Using a reagent plate to make enzyme
dilutions and dispensing with a multichannel pipet is recommended fo
minimize the variability in data as a consequence of the fime reguired to add
anzyme to each wall. Diluted enzyme should be used immediately
and any remainder discarded.

7. Antibody Diluent

This sclution iz usad as a diluent for the antibodies. Dilute the 5X Antibody
Diluent (cat# 4684-006-03) 1:5 with dHO before use.

& Anti-PAR Moneclonal Antibody

Just before uza, diute the anti-PAR monoclonal antibody (cat% 4684-096-04)
1,000-fold with 1X Antibody Diluent (cai# 4684-006-03). A total of 50 plwell
of diluted anti-PAR monoconal antibody is required in the assay.

9. Goat Anti-Mouse-lgG-HRP Conjugate

Just befora use, dilute the goat anti-mouse 1gG-HRP conjugate (cat# 4584
096-05) 1,000-fcld with 1X Antibody Diluent (cat# 4684-096-03). A total of 50
pl'wall of diluted goat anti-mouse 1gG-HRP conjugate is required in the assay.

10. TACS-Sapphire™
TACS-Sapphire is a colonmetric substrate that tums blue in the presence of
Horseradish Peroxidase (HRP). The addtion of an equal volume of 0.2 M
HCI or 5% phosphoric acid stops the reaction to generate a yellow color that
i stable for up to 60 minutes and absorbs at 450 nm.
11. Histone-Coated Natural Strip Well Plate, I-PAR
Tha natwral strip wells are precoated with histonas that are ribosylated by
Tankyrase 1. Unused stripwells should be immediately removed from the
plate and stored at 4 °C under desiccation for future wusa. Figure 1 provides
an example of how the plate may be configured to evaluate the half maximal
inhibitory concentration (ICsg) of a Tankyraze 1 inhibitor, such as XAVO34,
1 2] 3 [a]s [ s HAEEREIERE

A 10 mU Tankyrase 1 500 nM XAV 338

B 5 mU Tankyrase 1 100 nM XAV 338

c 2.5 mU Tankyrass 1 S0 nM XANG3E

D 1 mU Tankyrass 1 10 nbd XAWVE3ED

E 0.5 mU Tankyrase 1 5 nM XAVEID

F | 025 mU Tankyrase 1 1 nM XAVEID

G 0.1 mU Tankyrase 1 0.5 nM XAVI39

H 0 mU Tankyrase 1 0 nM XAVEID

Figure 1. Sample Plate Setup
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VI. Tankyrase 1 Inhibitor Assay Protocol

A. Ribosylation Reaction
Mote: Do not premix the Tankyrase emzyme and the Assay Cocktail
since Tankyrase will autoribosylate in the presance of NAD.

1. Delermine assay layout and controls:
i Megative Control: A negative control without Tankyrase 1 should be
prepared to determine background absorbance.
ii. Activity Conirol for Tankyrase 1 Inhibitor Study: & mUnitsiwell Tankyrase
without inhibitors. These wells provide the 100%% activity reference point.
ii. Tankyrase 1 Standard Curve: Senally dilute the Tankyrase 1 enzymein a
cold reagent plate or microtubes with 1X -PAR Assay Buffer such that the
total activity is 10 mUnits'25 pl, & mUnits'25 pl, 2.5 mUnits/25 pl, 1 mUnits'25
w, 0.5 mUnits'25 . 0.25 mUnit='25 pl, and 0.1 mUnits/25 pl. Add 25 pl of
gach siandard to inplicate wells (See Figura 1, columns 1-3).
. Oplional XAVS3Q Inhibition Curve: Serially dilute the XAWI39 in a
reagent plate or microtubes with Assay Cocktail such that the concentrations
are 1000 nM25 pl, 200 /25 pl, 100 nW25 pl, 20 nh25 i, 10 nh¥25 pl, 2
nbA'25 pl, and 1 nW25 pl {Sea Figure 1, columns 4-8).

2. PRemove the sirip wells from the wrapper, and add 50 pl'well of 1X FPAR
Azsay Buffer to rehydrate the histones. Incubate at 25%C for 30 minutes.
Remove the 1X -PAR Assay Buffer from the wells by tapping the strip wells
on paper towals.

3. Prepare Tankyrase 1 standard curve assay cockiail (Section V.4.A) and
inhibitor assay cocktail (Section V.B). Add 25 pl sach to tha corresponding
wells (see Figure 1). The final reaction volume is 50 wl, s0 inhibitors should
bo at wo timas the desired working concentrafion, prior to assay.

4. Add 25 pl of Tankyrase 1 enzyme (prepared in Saction V.6.A) to the wallz
without inhibitor and 25 pl of 5 mUnits'well Tankyrase 1 enzyme (prepared in
Saction V.6 B) to the wells containing inhibitor{s), as directed in Figure 1.

5. Thefinal reaction volumais 50 pl:

Volume Order of Addition
Assay Cocktail (with or without inhibitor) 25 l 1
Tankyrase 1 enzyme 25wl 2
Total voluma 50wl

MNote: The initial inhibitor concentration should be 2-fold that of the final
inhibitor concentration in the reaction, since the reaction volumeais 50 pl.

6. Incubate the sirip wealls at 25°C for 20 minutes.
B. Detection

1. Wash strip walls 2 timas with 1X PES + 0.1% Triton® X-100 (200 pl'well)
followed by 2 washes with 1X PBS. Ensure that all the liguid is removed
following each wash by tapping strip walls onto paper towals.
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2  Add 50 pl per wall of diuted anti-PAR monoclonal antibody (prepared in
Section V.B). Incubate at room temperature (25°C) for 30 minutes.

A Wash sirip wells 2 times with 1X PBS + 0.1% Triton® 3100 {200 pliwell)
followed by 2 washes with 1X PES. Ensure that all the liquid is removed
following each wash by tapping strip wells onto paper towels.

4. Add 50 pl par wall of diluted goat anti-mouse IgG-HRP conjugate (preparad
in Section V.9). Incubate at room tempearature (25°C) for 30 minuies.

5. Wash sirip wells 2 times with 1X PES + 0.1% Triton® X-100 {200 phwell)
followed by 2 washes with 1X PES. Ensure that all the liquid is removad
following each wash by tapping sirip wells onto papar foweals.

6 Add 50 pl per well of pre-warmed TACS-Sapphire™ colorimetric subsirate
and incubate, in the dark, for 15 minuies at room temperature (259C). Stop
the reactions by adding 50 W par well of 0.2 M HCI or 5% Phosphoric Acid,
and read the absorbance (Abs) at 450 nm.

Vil. Data Interpretation

The typical colorimeatric Tankyrase 1 standard curve and inhibition curve for the
Tankyrasa inhibitor XAV 230 are providaed balow. Subtract the mean background
absorbance from those of the experimental wells, and plo the Tankyrasa Activity
versus relative absorbance (Rolativef 450} for sach sample (Figure 2). The
Tankyrase 1 standard curve is used fo franslate absorbance values o activity
units of Tankyraze 1 and to provide a control for the dynamic range and
sensitivity of the assay.

yo= 000 Tde? + 04437
Tinkyrasu-11‘s.lt;r;:lard Curve AT = 08085
1,000
2500 4
g 2000 |
§ 1.500 1
-
n
E 1.000
0.500 /
0,000 T T '
0 2 4 8 § 0 1
Tankyrage 1 (miUnits)

Figure 2. Graphical representation of the Tankyrase Standard Curve. The polynomisl
trendline generally provides the best fit curve. The line eguation is wsed to translate
absorbance values to mU of Tankyrase 1 for avaluating inhibitor efficiency.
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The inhibition of Tankyrasae 1 will be reflected as a decreasa in the absorbance
readings relative to that observed in the absence of inhibitors. Subtract the mean
background from the exparimental wellz, and comwert absorbance wvalues for
each sample fo Tankyrase 1 acfivity units wsing the line eguation from the
standard curve. Subtract the sample activity units from the no inhibitor control to
determine the units of inhibiion for each well. Divide the units of inhibition for
each well by the no inhibitor confral and multiply by 100 to determine percent
inhibition.

Skep Operaftion

! Subfract mean background from each sample.
Absorbance is converted to Tankyrase 1 units using the line
equation from the standard cunva.
Mo inhibitor control units — sample units = inhibition units
Inhibition units ¢ no inhibitor control units = inhibition ratio
Inhibition ratio x 100 = percent inhibition

L5 8 S LT

Plot the inhibitor concentration versus the percent inhibition to create an inhibition
curva. Once the inhibition curve is graphed, the linear portion of the curve ghould
be identified and fit to a trendline (Figure 3).

A XAVIID Inhibition Curve B XAWI30 Inhibition Curve
0.5 ni - 500 niM 1 nbA - 200 n v = D5 THRR] 0 1408
100 10 v LECT K- Bl
L
0% %
i
oho% Ems
F £ so%
Banw £ anm /,}
£ = o =
1 L —_
o s }‘
o 4 R
o 1 1m 100 =] 1 1 0
TAVEEI [nkT] AAVEH )

Figure 3. Graphical representation of a XAVI3E Inhibiion Curve. A} The Tankyrase 1
inhibitor, XAV339 inhibits 5 mU of Tankyrase 1 per well betwesn 0.5 nM and 500 nM
concentrations. B) By selecting the linear portion of the graph, the line equation may be
determined by using a trendline.

Using the line equation (y = mx + b}, the |Csp (x) can be calculated as:

1G5, (nm)
¥ m b x Published”
XAVE30 | 05 01573 | 0.1408 10 11

Figure 4 Calculated |Csg for XAVA39.
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VIIl. Troubleshooting

PROBLEM CAUSE SOLUTION
i';?ﬁ:ﬂgé?‘h:?m Add Tankyrase 1 or order fresh

Mo color in wells with . Tankyrase 1 (cat# 4700-096-01)
Tankyrase 1 alone active Tankyrase 1 | 0y iy serial dilutions of

iﬂ_ew& ot Tankyrase 1 in fripicate.

Increase the number of washes
with 1X PES + 0193 Triton® X-
100 after the ribosylation

High backgrownd in wells Poor washin reaction and after incubation
with no Tankyrase 1 2 with antibodies. Two washes
with 1% PBS must follow
washes with 1% PBS + 0.1%
Triton® X-100.
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