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Supplementary Figure 1. Gating strategy 
and cell cycle analysis
(a) Manual gating of forward and side 
scatter density plot to identify the cell 
population of interest and exclude debris 
(P1 population). (b) Selection of the 
singlet population from the P1 gating 
strategy using forward scatter. (c)
Histogram of the population of singlets 
fluorescing in the Propidium Iodide 
channel following the outlined gating 
strategy. (d) Cell cycle profile of Dox-
inducible KIF18A and Control shRNA 
JIMT-1 cells after 72h Dox treatment.
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Supplementary Figure 2. Comparison of VLS-1272 to BTB-1 and AM-1882

(a) Potency of BTB-1 in a KIF18A (1-374) biochemical ADP-Glo assay to measure ATPase activity with varied 
concentrations of ATP. Data presented as mean values from n=2 biological replicates. (b) Potency of AM-1882 in 
a KIF18A (1-374) biochemical ADP-Glo assay to measure ATPase activity with varied concentrations of ATP. Data 
presented as mean values from n=2 biological replicates. (c) IC50 of VLS-1272 or AM-1882 plotted vs. 
incubation time of ATPase assay. Data presented as mean values from n=2 biological replicates. (d) Growth 
inhibition measured by CellTiter-Glo of CAL51 (CINLow) and JIMT-1 (CINHigh) cell lines after treatment with BTB-1 
for 168 hours. Data presented as individual values from n=2 biological replicates. (e) AUC values of VLS-1272 
plotted against published AUC values of AM-188236. Source data are provided in the Source Data file.
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Supplementary Figure 3: Modelling of KIF18A inhibitors bound in allosteric site at interface of KIF18A 
and α-tubulin from docking to homology model of KIF18A, α-tubulin, and β-tubulin
(a) Structures of ligands and key for coloring of ligands and proteins in images. (b-c) Docking pose of VLS-
1272 (b, blue cylinders) and AM-1882 (c, orange cylinders) in the allosteric site overlaid with published 
pose40 of Cmpd 26 (gray sticks). (d) VLS-1272 (blue) docking pose in homology model together with ADP 
(purple) from X-ray co-crystal structure (PDB: 3LRE) showing location of allosteric site relative to active 
site.
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Supplementary Figure 4. Inhibition of the SAC by MPS1i

(a, b) Cells were treated with the indicated doses of the MPS1 inhibitor BAY-1217389 for 5 days (MDA-
MB-231) or 7 days (SUM159PT). Cells were quantified for micronuclei (a) as calculated by the 
percentage of total micronuclei over total primary nuclei, or viability (b) calculated as a percentage of 
treated cells to untreated control. Data presented as mean values from n=3 biological replicates. 
Source data are provided in the Source Data file.
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Supplementary Figure 5. Mitotic consequences of KIF18A inhibition in CAL51 cells with VLS-1272

(a) Immunofluorescence images of mitotic CAL51 cells treated with DMSO (top) or 37.5 nM VLS-
1272 (bottom). Scale bar = 5 m. One representative image from the treatment and control group 
from two biological replicates is shown. (b) Quantification of KIF18A mis-localization in mitotic 
CAL51 cells measured as the ratio of KIF18A colocalizing with the α-tubulin spindle to KIF18A 
colocalizing with DNA (DAPI). Colocalization masks were generated in Harmony high-content 
analysis software. Data presented as violin plots with the mean (solid line) and quartiles (dashed 
lines) from n = 497-582 mitotic cells. Adjusted p value is calculated compared to untreated control 
and labeled next to each condition, using one-way ANOVA with Bonferroni’s multiple comparisons 
test.  (c) Quantification of the area of DAPI staining (µm2) in mitotic cells treated with increasing 
doses of VLS-1272. The area of the DAPI-stained DNA was calculated in Harmony high-content 
analysis software. Data presented as violin plots with the mean (solid line) and quartiles (dashed 
lines) from n = 506-590 mitotic cells. Adjusted p value is calculated compared to untreated control 
and labeled next to each condition, using one-way ANOVA with Bonferroni’s multiple comparisons 
test. (d) Quantification of mitotic CAL51 cells identified by positive staining for pHH3 compared to 
the number of total DAPI stained nuclei. The mitotic cell population was calculated in Harmony 
high-content analysis software. Data presented as mean values with individual data points shown 
from n=2 biological replicates. (e) Percentage of total micronuclei to primary nuclei in cells treated 
with VLS-1272, calculated in Harmony high-content analysis software. Data presented as mean 
values with individual data points shown from n=2 biological replicates. Source data are provided in 
the Source Data file.



a ValueParameterRouteDose

0.390CL (L/h/kg)

IV1 mg/kg 0.535 Vss (L/kg)

1.10 T1/2 (h)

2.00 Tmax (h)

PO30 mg/kg 8463 Cmax (ng/mL)

83%F

b

Supplementary Figure 6. Mean plasma drug concentrations over time

(a) Plasma was collected from male CD-1 mice at the indicated times following a single dose of 30 
mg/kg VLS-1272-SDD for pharmacokinetic analysis. Data presented as mean plasma concentration of 
VLS-1272 from n=3 individual mice -/+ standard deviation. (b) PK parameters after single IV dose of 1 
mg/kg VLS-1272 or single oral gavage of VLS-1272-SDD at 30 mg/kg in male CD-1 mice. Source data 
are provided in the Source Data file.

Supplementary Figure 6

0 4 8 12 16 20 24
1

10

100

1000

10000

Time (hr)

C
o

n
c

e
n

tr
a

ti
o

n
 (

n
M

)



a

b

0 10 20 30 40 50
-10

0

10

20

Body weight change in HCC15 CDX model

Days of treatment

R
C

B
W

 (
%

)

Vehicle control

10 mg/kg BID, PO

30 mg/kg BID, PO

60 mg/kg BID, PO

R
C

B
W

 (
%

)

Supplementary Figure 7. Relative change in body weight from VLS-1272 efficacy studies
(a) Relative change in percent body weight (RCBW) (%) after BID administration of VLS-1272-SDD to 
female SCID Beige mice bearing HCC15 xenograft tumors (n = 10 mice per treatment group). Nutrient 
supplements were provided to all groups. BW change was calculated relative to animal weight before 
the first injection. Data points represent percent group mean change in BW. Error bars represent 
standard error of the mean (SEM). (b) Relative change in percent body weight (RCBW) (%) after QD 
administration of VLS-1272-SDD to female Balb/c nude mice bearing OVCAR-3 xenograft tumors (n = 
10 mice per treatment group). BW change was calculated relative to animal weight before the first 
injection. Data points represent percent group mean change in BW. Error bars represent standard 
error of the mean (SEM). Source data are provided in the Source Data file.
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Supplementary Figure 8. Synthesis of VLS-1272
Reagents and Conditions: i) t-butylamine, iPr2NEt, 96%. ii) LiOH, MeOH, H2O, 99%. iii) Et3Zn, CH2I2, TFA, 
87%. iv) LiAlH4, 86%. v) PCC. vi) 7, TFA, 31% (2 steps).  vii) HATU, iPr2NEt, 53%. viii) MeSO2NH2, CuI, 
N1,N2-dimethylcyclohexane-1,2-diamine, 57%.

Supplementary Figure 8



Supplementary Figure 9. HPLC conditions and trace for VLS-1272 purity determination
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Supplementary Figure 10. 1H NMR of VLS-1272 at room temperature
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Supplementary Figure 11: 1H NMR of VLS-1272 at 80 °C
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Supplementary Figure 12: 13C NMR of VLS-1272
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Supplementary Figure 13: ORTEP plot of VLS-1272
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Supplementary Table 1

Supplementary Table 1. Comparison of VLS-1272 and AM-1882
Properties of VLS-1272 and AM-1882. Data for VLS-1272 are reported in this study, data for AM-1882 
noted by * were determined in this study, all other properties for AM-1882 were previously 
published36

AM-1882VLS-1272Property

87 ×/÷ 1.3 nM*61 ×/÷ 1.2 nMKIF18A IC50

Requires MTRequires MTMT-dependence

Slow-binding*Slow-bindingTime-dependence

noncompetitive with ATP*noncompetitive with ATPATP-dependence

> 10 µM >100 µMKIF18B IC50

1.82 µM (8x)0.28 µM (7x)KIF19 IC50

>100 µM>100 µMEg5 IC50

>25 µM>100 µMKIFC1 IC50
Redistributes towards spindle 
poles 

Redistributes towards spindle 
poles 

Effect on KIF18A spindle 
localization

20 nM (96 h treatment)11 nM (168 h treatment)OVCAR3 IC50

0.91 µM (48h treatment) >3 µM (72h treatment)Primary T cells IC50

Increase in pHH3Increase in pHH3Effect on mitotic index



Supplementary Table 2

Supplementary Table 2. Hematology from VLS-1272-treated mice
Complete blood counts from naïve female SCID Beige mice orally dosed with 30 mg/kg or 60 mg/kg 
VLS-1272-SDD BID for 7 days. Data shown are the mean and standard deviation from 5 mice per 
group.

30 mg/kg, BID x 7 days, PO60 mg/kg, BID x 7 days, PODosing group

SDMeanSDMean

0.1960.8860.2140.918NEUT# (10^9/L)

0.0410.1080.0870.126LYMPH# (10^9/L)

0.0330.0980.0160.080MONO# (10^9/L)

0.0280.0420.0460.060EO# (10^9/L)

0.0000.0000.0000.000BASO# (10^9/L)

7.85877.4808.19377.340NEUT (%)

3.2869.5807.78010.700LYMPH (%)

4.2749.0600.9176.800MONO (%)

3.0513.8804.1485.160EO%(%)

0.0000.0000.0000.000BASO (%)

0.5089.2500.8339.328RBC (10^12/L)

7.036144.00014.293145.600HGB (g/L)

1.91841.3803.74841.220HCT (%)

0.63944.7600.68244.200MCV (fL)

0.15215.5600.24515.600MCH (pg)

1.871348.0004.950353.000MCHC (g/L)

0.64218.2801.69617.900RDW-CV (%)

263.3301091.400150.2361030.000PLT (10^9/L)

0.2246.7000.1586.600MPV (fL)


