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Peptide mobility shift assays provide a sensitive measure of kinase enzymatic activity and can be
used to evaluate kinase inhibitors. Herein, we describe a protocol adapted for rapid assessment
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SUMMARY

Peptide mobility shift assays provide a sensitive measure of kinase enzymatic
activity and can be used to evaluate kinase inhibitors. Herein, we describe a pro-
tocol adapted for rapid assessment of doublecortin-like kinase inhibitors. Advan-
tages include rapid iterations of therapeutic compound assessment and the
ability to characterize kinase mutations, such as drug-resistant mutants for bio-
logical rescue experiments, on kinase activity.

For complete details on the use and execution of this protocol, please refer to Liu
et al. (2020).

BEFORE YOU BEGIN

DCLK1 kinase activity supports tumor cell growth and is a cancer target. Here we report an assay for
rapid evaluation of the potency of DCLK1 kinase inhibitors. The assay utilizes purified DCLK1 kinase
and a peptide substrate. Kinase activity can be measured by taking advantage of a mobility shift in
the mobility of the peptide substrate, measured by microcapillary electrophoresis, after phosphor-
ylation. An automated platform enables kinetic studies and high-throughput measurements from
dense plate formats.

Preparation of buffers and reagents
O Timing: 4 h

1. Prepare cell culture media, protein purification buffers, and assay buffer as described in materials
and equipment.

2. Obtain the DCLK1 expression construct and BL21 DE3 cells.

3. Bacteria are cultured using standard procedures (Elbing and Brent, 2019a, 2019b).

Production of recombinant DCLK1 protein
O® Timing: 4 days

4. Expression DCLK1 kinase domain in E.coli.
a. Transform DCLK1 kinase domain DNA construct in E.coli BL21 DE3 cells.
b. Grow cells to OD 600 of 0.6 at 37°C, then reduce the temperature to 18°C.
c. Induce protein expression with 0.6 mM isopropyl B-D-1 thiogalactopyranoside (IPTG) and
allow culture to continue for ~10 h at 18°C.
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5. DCLK1 protein purification

a. Harvest cells by centrifugation at 17,000 g for 30 min at 4°C.

STAR Protocols

b. Suspend cell pellet in Lysis buffer with protease inhibitors (1 mM Benzamidine and 1 mM phe-

nylmethylsulfonyl fluoride (PMSF).

A CRITICAL: Protease inhibitors should be added from stocks right before suspending cells.
c. Lyse cells by passing 3 times through a homogenizer (EmulsiFlex-C3, pressure: 8000-10000

psi) while keeping on ice.

d. Centrifuge lysate at 20K for 1 h and filter the supernatant through a 0.2 micron membrane.
e. Capture protein using Nickle-NTA resin and elute with 300 mM imidazole elution solution us-
ing standard methods (Nallamsetty et al., 2005; Nallamsetty and Waugh, 2007; Tropea et al.,

2007)

f. Buffer exchange and further purify by passing over a Superdex S200 column using standard
methods (Nallamsetty et al., 2005; Nallamsetty and Waugh, 2007; Tropea et al., 2007).

KEY RESOURCES TABLE

REAGENT or RESOURCE SOURCE IDENTIFIER
Bacterial and virus strains

E. coli BL21 New England Biolabs Cat #C2527I

E. coli DH5a New England Biolabs Cat #C2988J
Chemicals, peptides, and recombinant proteins (it is useful to spell out the names of the chemicals)

LB (lysogeny broth) RPI (Mount Prospect, IL) Cat #L.24040

ATP stock 10 mM (liquid) (adenosine triphosphate) Promega (Madison, WI) Cat #V915

HEPES, Free Acid (solid, >99%) RPI (Mount Prospect, IL) Cat #H75030
Imidazole (solid, >99%) Sigma (St. Louis, MO) Cat #792527

NaCl (solid, >99%) (sodium chloride) RPI (Mount Prospect, IL) Cat #523020
Glycerol (liquid) RPI (Mount Prospect, IL) Cat #G22020
Brij-35 (liquid, 30%) Sigma (St. Louis, MO) Cat #B4184

CR-3 (liquid, 200 x) PerkinElmer (Houston, TX) Cat #760050

CR-8 (liquid, 2%) PerkinElmer (Houston, TX) Cat #760278
EDTA (solid, >99%) (ethylenediaminetetraacetic acid) Sigma (St. Louis, MO) Cat #EDS-1KG
Tween-20 (liquid) Sigma (St. Louis, MO) Cat #P1379

DTT (solid, >97%) (1,4-dithiothreitol) Sigma (St. Louis, MO) Cat #10197777001
IPTG (solid, >99%) (isopropyl B-D-1- Sigma (St. Louis, MO) Cat #11411446001
thiogalactopyranoside)

Protease Inhibitor Cocktail Sigma (St. Louis, MO) Cat #P8465

DCLK1-IN-1 Gray Lab, Dana-Farber (Ferguson et al., 2020a;
Cancer Institute Ferguson et al., 2020b)
FL-Peptide 12: 5-FAM-KKLRRTLSVA-COOH 1.5 mM Caliper Life Sciences Cat #760356
Benzamidine Sigma (St. Louis, MO) Cat # 12072
PMSF Tocris Cat #4486
DMSO (dimethyl sulfoxide) Sigma (St. Louis, MO) Cat # D2650
MgCl; (magnesium chloride) Sigma (St. Louis, MO) Cat # 208337
DCLK?1 kinase domain DNA construct Dr. Ana Clara Redondo, N/A
University of Oxford
Software and algorithms
Prism 8 GraphPad N/A
Other
Greiner LUMITRAC™ 200 384-well plates Millipore Sigma Cat #M6936-40EA
Nickle-NTA resin Bio-Rad Cat #732-4612
Superdex S200 column Cytiva Cat #17104302
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Perkin Elmer LabChip® EZ reader and parameters

Model #122919

Pressure —1.8 PSI

Downstream Voltage —500 VvV

Upstream Voltage —2250V

Buffer Sip 35s

Sample/Marker sip Time 0.2s

Final Delay 80s

Peak Order product first

Cycles 60 for enzyme titration; 30 for ATP titration; 1 or 2 for ICsq

LB (Luria-Bertani)

Reagent Final concentration Amount
LB 1x 259
ddH20 n/a to 1L
Total n/a 1L

It is good for 1 month at 25°C.

HEPES buffer (pH 7.3 or 7.5)

Reagent Final concentration Amount
Hepes ™ 238.3¢g
ddH20 n/a tollL
Total n/a 1L

It is good for 6 months at 25°C.

pH adjust this solution using NaOH

NaCl buffer

Reagent Final concentration Amount
NaCl 5M 29229
ddH20 n/a tol1L
Total n/a 1L

It is good for 6 months at 25°C.

MgCl, buffer

Reagent Final concentration Amount
MgCl, ™ 9529
ddH20 n/a to1L
Total n/a 1L

It is good for 6 months at 25°C.

Imidazole buffer

Reagent Final concentration Amount
Imidazole 2M 136.2 9
ddH20 n/a tol1lL
Total n/a 1L

It is good for 6 months at 25°C.

STAR Protocols 2, 100587, June 18, 2021
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EDTA buffer

Reagent Final concentration Amount
EDTA 1™ 29229
ddH20 n/a to 1L
Total n/a 1L

It is good for 6 months at 25°C.

DTT buffer 10 mL

Reagent Final concentration Amount
DTT ™ 15¢g
ddH20 n/a to 10 mL
Total n/a 10 mL

It is good for 6 months at —20°C.

Benzamidine stock solution

Reagent Final concentration Amount
Benzamidine 500 mM 873.15 mg
ddH20 n/a to 10 mL
Total n/a 10 mL

It is good for 6 months at 4°C.

PMSF stock solution

Reagent Final concentration Amount
PMSF 100 mM 50 mg
DMSO n/a to 2.87 mL
Total n/a 2.87 mL

It is good for 6 months at —20°C.

Lysis buffer

Reagent Final concentration Amount
Hepes pH 7.3 (1 M) 50 mM 50 mL
NaCl (5 M) 350 mM 70 mL
Imidazole (2 M) 20 mM 10 mL
Glycerol 5% 5mL
Benzamidine (500 mM) 1mM 2mL
PMSF (100 mM) 1mM 10 mL
ddH20 n/a 853 mL
Total n/a 1L

It is good for 6 months at 4°C.

Note: The buffer should be filtered.
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Imidazole elution solution

Reagent Final concentration Amount
Imidazole (2 M) 300 nM 1.5mL
Lysis Buffer n/a 998.5 mL
Total n/a 1L
It is good for 6 months at 4°C.
Gel filtration buffer
Reagent Final concentration Amount
Hepes pH 7.3 (1 M) 10 mM 10 mL
NaCl (5 M) 700 mM 140 mL
MgCl, (1 M) 1mM 1mL
Glycerol 5% 5mL
ddH20 n/a 844 mL
Total n/a 1L
It is good for 6 months at 4°C.

Note: The buffer should be filtered.
Kinase buffer
Reagent Final concentration Amount
Hepes pH 7.5 (1 M) 100 mM 100 mL
Brij-35 (30%) 0.003% 100 pL
Tween-20 0.004% 40 pL
MgCl, (1M) 10 mM 10 mL
DTT (add before use) 2 mM 2mL
ddH20 n/a 887.86 mL
Total n/a 1L
It is good for 6 months at 4°C.

Note: The buffer should be filtered.
Separation buffer
Reagent Final concentration Amount
Hepes pH 7.3 (1 M) 100 mM 100 mL
Brij-35 (30%) 0.015% 500 pL
EDTA (1M) 1 mM 2mL
CR-3 0.1% 25 mL
DMSO 5% 50 mL
CR-8 (add before use) 0.5% 5mL
ddH20 n/a 817.4 mL
Total n/a 1L

It is good for 6 months at 4°C.

Note: The buffer should be filtered.

STAR Protocols 2, 100587, June 18, 2021
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Kinase stop buffer

Reagent Final concentration Amount
Separation buffer 1x 961 mL
EDTA (1 M) 40 mM 39 mL
Total n/a 1L

It is good for 6 months at 4°C.

2 x peptide mix

Reagent Final concentration Amount
Peptide 12 2.0 uM 13.3uL
ATP 200 uM 20 pL
Reaction buffer n/a 9.967 mL
Total n/a 10 mL

It is good for 1 day at 4°C.

Trough buffer

Reagent Final concentration Amount
2% Peptide Mix 1% 0.5mL
Reaction buffer n/a 0.5mL
Total n/a 1mL

It is good for 1 day at 4°C.

STEP-BY-STEP METHOD DETAILS

Run a real-time reaction to establish DCLK1 activity

6

O Timing: 6 h

a.

b.

f.

. Prepare buffers, assay chip and the EZ Reader instrument.

Add DTT to 1x Kinase Buffer to a final working concentration of 2 uM.

Remove the chip from the container and place the chip in holder filled with ultrapure deionized
water. Dump out the EDTA solution from the chip wells. Rinse with water 3 times and with Re-
action Buffer 3 times.

Dry the top and bottom surfaces of the chip using vacuum suction. This step is very important.
Leaving any water on the surfaces will result in equipment failure.

. Make 2x Peptide Mix in Reaction Buffer. 1x Peptide Mix: 1 uM of peptide 12 and 100 uM of

ATP.

. Make 1x Trough Buffer. Dilute 0.5 mL of Peptide Mix with 0.5 mL of Reaction Buffer. Add

450 mL to each side of EZ Reader Trough.
Refer to the EZ Reader user manual for additional details.

. Perform the reaction in 384-well plates in a total volume of 80 pL. The reaction comprises recom-

binant DCLK1, ATP and one FAM-labeled peptide substrate (peptide 12 for DCLK1) in Reaction
Buffer.

a.

Prepare 2x DCLK1 solution. Typically, the highest final enzyme concentration will be 10 nM,
therefore 2x is 20 nM. Make 400 pL of 2% Reaction Buffer with DCLK1 enzyme included. Use
this to create 1:1 dilutions in 40 pL volumes. A typical dilution experiment will involve 6 total
concentrations (A1-A6) with duplicates (E1-E6).

. Prepare the instrument to receive the plate. Select wells, set voltages and pressure, and

choose a number of cycles that gives a one-hour time course.

STAR Protocols 2, 100587, June 18, 2021
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DCLK1 Dilution Figure 1. Concentration-dependent conversion
rates of DCLK1
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c. Add 40 uL of 2x peptide mix (peptide 12) to wells to initiate reaction. The final concentrations
of DCLK1 are 10nM, 5nM, 2.5 nM, 1.25nM, 0.625 nM and 0.3125 nM. Peptide 12 (substrate) is
1 uM and ATP is 200 puM.
3. Plot the results to determine a DCLK1 concentration that converts 30% of substrate to product in
1 h. Other time points could be used, but 1 h is generally convenient. Also, the reaction rate
should be linear (Figure 1).

A CRITICAL: Establishing an acceptable DCLK1 concentration is crucial to subsequent steps.
Repeat this step multiple times to confirm it is reproducible in your personal workflow. You
may need to titrate the ATP concentration to confirm you are working at the Michaelis con-
stant, denoted by K, for ATP. To determine the K,,,, we performed a dose response exper-
iment starting at 150 uM and diluting 1:2. K,,,, the substrate concentration that gives the
half maximal velocity, is calculated using GraphPad Prism (Motulsky, 2016). We chose con-
centration of DCLK1 that gave ~30% conversion at 1 h from step 3. Run the kinetics

Triplicate 8-point dose

response
C°”°(f£/t|r)at'°” 12345678 91011121314151617 1819202122 23 24
432 : P : L
144
48
16
6.75
2.25
0.75
0.25
432
144
48
16
6.75
2.25
0.75
0.25

DMSO
DMSO (no enzyme)

positive control compound

TOZZIrXee—IOMMUOUO®@>»

Figure 2. Layout of the reaction plate

The reaction is based on 8-point dose response design in triplicate. The positive control is a known DCLK1 inhibitor at
a concentration that completely inhibits DCLK1 activity. The negative control is no enzyme. 14 inhibitors per plate can
be tested in this format.

STAR Protocols 2, 100587, June 18, 2021 7
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Figure 3. Post-run analysis setup
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reaction and determine the K, for ATP. Also note that for screening we work in small vol-

umes to conserve sample. This involves addition of 20 pL of peptide mix to 20 pL of reac-

tion buffer. Because of this small volume, it is best to keep time courses relatively short to

avoid changes in the assay volume due to evaporation. For DCLK1, we use a 1-h kinase-sub-

strate reaction. The stability of enzyme at room temperature should also be considered.

Adjust the reaction velocity and reaction time based on protein stability.

Baseline vs. Inhibited

Figure 4. Peptide conversion rate display in the EZ Reader software
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Figure 5. Inhibition rates of reaction calculated in the EZ Reader control software

The inhibition rates are relative to DMSO controls

Run a one-time reaction to measure ICsq of DCLK1 inhibitors

® Timing: 3 h

T

Inhibited vs. no inhibitor control

Setup the DCLK1-DCLK1 substrate reaction with potential DCLK1 inhibitors in 384 plates.

4. Set up the reaction plates.

Sipper Map for 12-sipper Chips
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Figure 6. Sipper map for 12-sipper chips
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New Data Table and Graph X
XY tables: Each point is defined by an X and Y coordinate

| Control

g X 2 2 m Treated
Minutes Control Treated
X | Av1|Avz | Av3|Biv1 B¥2 BY3

1 | Trie
Column L

;2, T:: s © Learn more
Grouped : ?
Contingency Data table:

Survival ) )
(® Enter or import data into a new table

P f whol
B (O Start with sample data to follow a tutorial

Multiple variables

Nested "
X: (® Numbers
il (O Numbers with error values to plot horizontal error bars
1g file
% O Dates
Clone a graph
(O Elapsed times

¥: (O Enter and plot a single Y value for each point

@Enter [3 |2 replicate values in side-by-side subcolumns
(O Enter and plot error values already calculated elsewhere

Enter: Mean, SD, N v

v ==

Figure 7. Graph type selection in GraphPad

a. Our typical plate layout provides for an 8-point dose curve from 432 nM to 0.25 nM. (Figure 2).

b. Prepare 2x Enzyme (DCLK1) Mix. Use the DCLK1 concentration that can convert 30% of sub-
strate to product in one hour as described above. Make 2x DCLK1 in Reaction Buffer. For
example, if the reaction concentration is 5 nM, the 2x Enzyme Mix contains 10 nM of
DCLK1 in Reaction Buffer.

Table format: X Group A Group B Group C Group D Group E

XY Compound concentration Positive control DCLK1 inhibitor 1 DCLK1 inhibitor 2 DCLK1 inhibitor 3 DCLK1 inhibitor 4

4 X X A:Y1 AY2 | AY3 | B:Y1 | B:Y2 | B.Y3 | C:Y1 | C:Y2 | C:Y3 | D:Y1 | D:Y2 | D:Y3 | EY1 | EY2 | EY3
1 432.00 106.21 99.79 102.77) 101.41 110.73 103.30, 82.20 78.87 79.32 40.00 4650 4249 7222 7293 7220
2 144.00 10252 101.54 10057, 94.97 100.14 97.00, 56.22 53.97 55.08 14.68 1890 17.09) 4179 43.28 40.79
3 48.00 8252 8154 8057 6719 78.16 68.87| 28.99 2330 20.77| 0.00 1.06 -0.35 1159 1067 8.97
4 16.00 4647 4574 4858 3491 3567 4049 915 665 894 -024 000 000 935 824 279
5 675 2229 2104 2297 1265 1433 16.03) 000 000 000 000 000 0.00 214 187 -449
6 225 474 6.50 721 826 631 629 000 000 000 000 000 000 320 296 -3.57
7 0.75 428 4.99 457 465 -387 403 000 000 000 000 000 000 000 000 000
8 0.25 2.76 246 187, 241 -010 195 000 000 000 -140 000 000 0.00 000 0.00

Figure 8. Data input structure for GraphPad

10 STAR Protocols 2, 100587, June 18, 2021
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Parameters: Nonlinear Regression X

Model Method Compare Constrain Initial values Range Output Confidence Diagnostics Flag

Choose an equation
= Recently used PN New ~
log(inhibitor) vs. response -- Variable slope (four parameters)
[# Standard curves to interpolate Details...

Dose-response - Stimulation
[= Dose-response - Inhibition
log(inhibitor) vs. response (three parameters)
log(inhibitor) vs. normalized response
log(inhibitor) vs. normalized response -- Variable slope
[Inhibitor] vs. response (three parameters)
[Inhibitor] vs. response -- Variable slope (four parameters)
[Inhibitor] vs. normalized response
[Inhibitor] vs. normalized response -- Variable slope
Dose-response - Special, X is concentration
[# Dose-response - Special, X is log(concentration)
(# Binding - Saturation
[+ Binding - Competitive
[+ Binding - Kinetics
[# Enzyme kinetics - Inhibition Y

—_ - . . - .- F I

=
-If X is not already the log of dose, go back and transform your data.

-If you have subtracted off any basal response, consider constraining Bottom to a constant value

of 0.0.

log(inhibitor) vs.
Analytical deriv.
.

response -- Variable slope (four parameters)
/es @ Learn about this equation

ve:

Interpolate
E] Interpolate unknowns from standard curve. Confidence interval: None

o] [ | o]

Figure 9. Model selection menu in GraphPad

c. Add 20 pulL of 2x Enzyme Mix to appropriate wells on screening plate. The “no enzyme” con-
trol will contain only Reaction Buffer.

d. Add Inhibitors, positive controls and negative controls. To determine the IC50 of inhibitors, do
an inhibitor dose titration. Figure 2 gives an example of 8-point dose response in triplicate us-
ing a 384-well plate to test 14 inhibitors. The positive control and DMSO control use only one
concentration instead of a dose range (Figure 2).

e. Allow to reach room temperature.

5. Prepare 2x Peptide Mix.

a. Make 2x Peptide Mix. 1x Peptide Mix: Peptide 12 (DCLK1) at 1 pM; ATP at 100 uM

Stock solution: Peptide 12 at 3.0 mM; ATP at 100 mM
6. Start the enzyme-substrate reaction.

a. After 1 h incubation from step 1, add 20 plL of 2x Peptide Mix into each well and start the
enzyme-substrate reaction.

b. Quench the reaction with 40 pL of 1x Separation Buffer that includes 40 mM EDTA.

Il Pause point: Quenched reactions can theoretically be stored at 4°C, but we found this oc-
casionally degraded the peptide fluorescence signal.

7. Setup the post-run analysis.

a. Choose the 100% inhibition column, which is the positive control column from Figure 3.
b. Choose the 0% inhibition column, which is the DMSO column from Figure 3.
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[=) Table of results v

| Nonlin fit A B c D
Table of resuts Positive control | FMF-04-077-1 XMD11-35 FMF-04-084-1

p |

1 log(inhibitor) vs. response -- Variable slope (four parameters)

2 Bestfit values

3 Bottom 2475 -1.219 -0.6635 -0.1104

4 Top 105.6 104.4 94.08 43.86

5 LogIC50 1.292 1.410 2.033 2.209

6 HillSlope 1.391 1.229 1.264 3.978

7 IC50 19.60 2571 108.0 161.7

8 Span 103.1 105.6 94.75 43.97

9 95% ClI (profile likelihood)

[ 10 Bottom 0.9454t0 3.961 |-4.3481t0 1.676 |-1.970t0 0.5920 |-0.8148 to 0.5703
11 Top 103.5t0 107.8  |99.52t0 110.3  |87.81t0 102.8 41.47 to 50.58
12 LogIC50 1.264 to 1.321 1.348t0 1478  |1.970to0 2.116 77?710 2.295
13 HillSlope 1.285t01.506  |1.040to 1.445 | 1.103 to 1.438 2.257 to 77?

14 1C50 18.38t020.93 |22.29t030.04  93.36 to 130.6 ???7t0 197.4

Figure 10. Model fit parameters in GraphPad

EXPECTED OUTCOMES

Substrate peptide mobility conversion rates should be around 35% at baseline and less if inhibition is
present (Figure 4). We also expect the conversion rates should be below 5% in the absence of DCLK1
enzyme or in the presence of the positive control (a known DCLK1 inhibitor). The layout of Figure 4 is
the same as that of Figure 2.

LabChip EZ Reader software can also compute the inhibition rates (%) using the formula:

Inhibition (%) = ((Conversion_pmso — Conversion_pcik1_inhibitors)/ Conversion_pwso) * 100%.
(Figure 5).

QUANTIFICATION AND STATISTICAL ANALYSIS

Inhibition or conversion data are exported to GraphPad (Prism 8.4.3) for IC50 analysis. A layout of
the sipper map is provided to assist with analysis (Figure 6).

DCLK1 Activity

Ly -o- Positive control
S 0]~ DCLK1inhibitor 1
‘g =~ DCLK1 inhibitor 2
o ®- DCLK1 inhibitor 3
2 80+ -
s -A- DCLK1 inhibitor 4
2
2 60-
o
2
= 40-
)
= 20-
=

0- 1

Log (Compound concentration nM)

Figure 11. The IC50 curves of DCLK1 inhibitors
The IC50 curves were generated using GraphPad Prism
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Figure 12. Normal (blue) and abnormal (red) product/substrate peaks from EZ reader

1. Export the data and enter the data into Graphpad.
a. Choose the XY tab and the number of replicates. (Figure 7)
b. Enter the data (Figure 8).
2. Analyze the data.
a. Click Analyze and then choose Nonlinear regression.
. On the Nonlinear regression window, choose the "Dose-response - Inhibition".
Then choose "log(inhibitor) vs. response — Variable slope (four parameters)".
. Click OK (Figure 9).
. View the results (Figures 10 and 11).

o a0 o

LIMITATIONS

As with many biochemical assays, reproducibility is contingent on maintaining consistency of
reagents, particularly the enzyme, from experiment to experiment. To accomplish this, it is recom-
mended that users avoid freeze thaw cycles of enzyme and ATP. In other words, we recommend ali-
quoting reagent pools into fractions for individual use and freezing so that each experiment starts
from fresh aliquots; any excess of thawed aliquots be discarded (not refrozen and used later).

TROUBLESHOOTING

Problem 1

The product and substrate peaks traces from the EZ reader should be sharp and well separated (Fig-
ure 12 left). However, for a variety of reasons peak quality can degrade (Figure 12 right — red box).
This may be instrument-related, but can also be related to assay conditions.

Potential solution
a. In one case we noted that quenching the reaction with 40 mM EDTA caused degradation of peaks.
One solution is to lower the concentration of EDTA.

b. If the problem persists, the reaction can be terminated by heating to greater than 60°C.
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Problem 2
DCLK1 protein has low activity.

Potential solution
ATP may have expired. Also, the enzyme may need to be activated by incubating with using ATP so
that it can autophosphorylate.

RESOURCE AVAILABILITY

Lead contact

Further information and requests for resources and reagents should be directed to and will be ful-
filled by the lead contact, Ken Westover (Kenneth.westover@utsouthwestern.edu).

Materials availability
All materials described are commercially available at the time of publication.

Data and code availability
Not applicable.
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