
Supplementary Methods 

Preparation of TAI-95 

TAI-95 (N-[4-(4-{[5-(2-methoxyethoxy)pyrazine-2-yl]thio}-2,6-dimethylphenyl) 

thiazol-2-yl]isonicotinamide) was prepared by using 5-(2-methoxyethoxy) 

pyrazine-2-thiol (1) and N-[4-(4-iodo-2,6-dimethylphenyl) thiazol-2-yl] 

isonicotinamide (2) as the starting materials (Scheme). S-Arylation of 1 by 2 using 

CuI as the catalyst and K2CO3 as the base in DMF yielded 59% TAI-95. 

Spectroscopic data for TAI-95: 1H NMR (500 MHz, CDCl3) δ 8,75 (d, J = 4.0 Hz, 2 

H), 8.19 (d, J = 1.0 Hz, 1 H), 8.00 (d, J = 1.0 Hz, 1 H), 7.63 (d, J = 5.0 Hz, 2 H), 6.96 

(s, 1 H), 6.79 (s, 2 H), 4.44 (t, J = 4.5 Hz, 2 H), 3.72 (t, J = 4.5 Hz, 2 H), 3.41 (s, 3 H), 

1.95 (s, 6 H). ESI-MS: m/z 493.6 (M + H)+. Compound 1 was prepared from the 

reaction of 2,5-dibromopyrazine with 2-methoxyethanol then with NaSH. Compound 

2 was prepared similary as INH1. 

Scheme  

 

 

Drug-Drug Synergy Experiments 

The interaction (synergy, additive, antagonistic activities) between the Hec1 

inhibitor TAI-95 and select anticancer drugs (doxorubicin, topotecan, paclitaxel, 

sorafenib, and KX01 (26)) were evaluated using standard assays for synergy 

determination. Twenty-four hours after seeding in low glucose DME with 10% FBS in 

appropriate seeding numbers in 96 well plates, cells were treated with TAI-95, the 



other testing drug, or in combination. TAI-95 or the other testing drugs were added to 

the plate in triplicate wells in determined ratios of concentration, and the cells are 

incubated in drug treated medium for 96 h and cell viability determined by MTS assay 

as described previously. Synergy was determined by calculating combination index 

value with the formula  

Combination index = (CA,X/ICx,A)+(CB,X/ICx,B) 

where CA,X and CB,X are the concentrations of drug A and drug B used in combination 

to achieve x% drug effect. ICx,A and ICx,B are the concentrations for single agents to 

achieve the same effect. All data represent the results of triplicate experiments (and 

the data on the mean of three separate determinations had variations of less than 

±20%). 

 

Preliminary Subacute Toxicology 

Male ICR mice (6 weeks old) were treated with vehicle control (10% DMSO, 

25% PEG200, 65% ddH2O) or TAI-95 (in vehicle) at 10, 25, and 50 mg/kg orally 

twice a day for 5 days (n = 5). Mice were recovered for 14 days then sample collected 

for analysis of plasma ALT (Alanine Aminotransferase) and CK (creatine kinase) 

levels and histopathological liver tissue sections stained with hematoxylin and eosin 

(H & E).   



Supplementary Table 

Table S1. Combination index of TAI-95 with anticancer agents 

paclitaxel doxorubicin topotecan KX01 sorafenib 

MDA-MB-231 1.2 1.26 0.71 1.91 1.05 

MDA-MB-468 0.95 0.87 0.88 1.34 1.00 

T47D 1.43 1.35 1.19 1.54 0.69 

Hs578T 1.95 2.22 1.87 2.77 1.11 

ZR-75-1 N.D. N.D. 0.82 N.D. 1.01 

MCF7 N.D. N.D. N.D. N.D. 2.02 

HCC1954 N.D. N.D. 1.22 N.D. 1.21 

MES-SA/Dx5 1.41 N.A. N.A. N.A. N.A. 

NCI/ADR-RES 0.82 N.A. N.A. N.A. N.A. 

K562R 0.66 N.A. N.A. N.A. N.A. 

aCombination index =1 means additive, <1 means synergy, >1 means no synergy.  

bN.D., not determined due to resistance to the corresponding drugs (GI50 >10uM). 

cN.A., not performed. 

 

  



Supplementary Figure Legends 

Figure S1. Structural modifications of the Hec1/Nek2 inhibitor. A summarized 

scheme of the structural modifications performed on INH1 to generate TAI-95. IC50s 

for MDA-MB-468 listed. 

 

Figure S2. TAI-95 does not affect Hec1 localization at the centromere.  (A) 

MDA-MB-468 cells treated with the corresponding doses of TAI-95 for 24 hours 

were stained with DAPI for chromosome, ACA for centromere and anti-Hec1 

antibody by immunofluorescence and images captured on a confocal microscope. (B) 

The maximum fluorescence intensity of ACA and Hec1 was quantitated with Image J. 

 

Figure S3. TAI-95 leads to activation of apoptosis and downregulation of 

anti-apoptotic proteins. Cells were incubated for the indicated time points with 

DMSO or 1μM TAI-95 and immunoblotted for levels of apoptotic (caspase 3 cleavage) 

(A) or anti-apoptotic (MCL-1, survivin) (B) protein expression. 

 

Figure. S4. Histological sections of liver and kidney from subacute toxicity study. 

Histology sections of liver (A) and kidney (B) from mice were used to evaluate the 

subacute toxicity of TAI-95 following oral administration BID. Mice were sacrificed 



after 2 weeks recovery for sample collection. mpk, mg/kg. 

 

Figure. S5. Organ weight and blood indices from subacute toxicity study. Organ 

weight and blood indices of liver (A) and kidney (B) from mice were used to evaluate 

the subacute toxicity of TAI-95 following oral administration BID. Mice were 

sacrificed after 2 weeks recovery for sample collection. mpk, mg/kg. 

 

Figure S6. TAI-95 inhibits tumor growth in breast cancer xenograft mouse 

models. MDA-MB-231 and MCF7 breast cancer xenograft model in nude mice were 

used to test the in vivo efficacy of TAI-95. A twice daily, 28 day oral dosing treatment 

of TAI-95 was used. Tumor size (A) and body weights (B) were measured. mpk, 

mg/kg. 

 

 


