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Transketolase (TK) as a cancer target

<+ Inhibition of the thiamine-utilizing enzyme transketolase (TK) has
been linked with diminished tumor cell proliferation (Boros, et al.
Cancer Res. 1997, 57(19), 4242).

<+Most thiamine antagonists except thiamine thiazolone have a
permanent positive charge on the B-ring, and it has been suggested

that this charge is required for diphosphorylation by thiamine
pyrophosphokinase (TPPK) to enable binding to TK.

<«¢+We sought neutral thiazolium replacements that would be substrates
for TPPK, while not necessarily needing thiamine transporters
(ThTrl and ThTr2) for cell penetration.
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deprotonation

Non-charged B-ring analogs can not act as a cofactor in this process
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Is positive charge necessary for TPPK activity?

TPPK binding site ‘Thiamine interactions with TPPK residues

(bidentate interaction: red dotted line)

< Mouse TPPK crystal structure is known (Timm, etal. J. Mol. Biol. 2001, 310(1), 195)

< Evidence for thiazolium requirement to be a substrate for TPPK (voskboyev, et al. Ann. N.Y. Acad. Sci. 1982, 378, 161)

<+ Evidence against thiazolium requirement to be a substrate for TPPK (kandiko, et al. Biochem. Pharm. 1988, 37, 4375)

< Two backbone amide carbonyls point toward the thiazolium cation suggesting a bidentate interaction
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In vitro assays for thiamine
“pro-drug” mimetics
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Pyrazole Synthesis

isomers were easily
separated by chromatography
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Thiophene Synthesis
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References for deazathiamine and thiophene synthesis:
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Thiazolone SAR

Pyrazole Modeling and SAR

Overlays of pyrazole analogs with thiamine
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i ,‘;‘,,)” 12x10 Loxo «<+Consistent with the literature, thiamine thiazolone had TPPK activity
comparable to thiamine

“*Thiazolone analogs, including novel N3P-TT, possessed low
micromolar cellular potency against TK in an HCT116 cell line

A permanent charge is not required for TPPK activity
but cell potency against TK is poor
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Thiophene Modeling and SAR
2

1- Model depicting orientation of amino pyrimidine of thiamine pyrophosphate in TK (white) and TPPK (green)
2- Similarity between thiamine pyrophosphate (orange) and deazathiamine pyrophosphate (white)

3- Overlay of thiamine and deazathiamine in TK hinding pocket
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ECsgo (HCT116) : 1.2pM 6.3pM 8.5 uM 52 uM
Apo-TK Kq (alcohol) : 18 pM 1.1pM 2.2uM >100 pM
TPPK/ApPO-TK K : 12nM 3nM - -
TPPK KearlKm : 3.4x10° 1.1x10°

(nMts?)

Conclusions

< Non-permanently charged thiamine mimetics can be substrates for TPPK

« Pyrophosphates of non-charged mimetics antagonize the activity of TK in vitro

< Low micromolar non-pyrophosphate TK inhibitors were identified in a thiophene series

« Cellular potencies were modest to poor

< Future: improve cell potency by modifying properties and incorporating functionalities to enable recognition by

thiamine transporters.
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