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Interaction of halogenated tyrosine/phenylalanine~derivatives with Organic Anion
FmSCRAAL | Transporter (OAT) 1 in the renal handling of lumor imaging probes

Title it AT 70— T7OBWRBIZBTHNAT 6 F O /72 2V T 52 A S FH
FoA T AR—F—0ATI & DMEEM)

MXNEOES
{H  M(Purpose)] .

Halogenated tyrosine/phenvialanine derivatives have been developed for use in tumor imaging and
targeted alpha therapy. 3-Fiuoro-a-methyl-L-tyrosine (FAMT), t{argeting amino acid transporier LATI
(SLCTAB), is a cancer—specific positron-emission-tomography probe vet exkibits high renal accumulation
supposed to be mediated by organic anion transporter OATI (SLC22A6). In the present study, to optimize
the halogenated compounds that exhibil low interaction with QATI and high specificity for LATl-mediated
lranspori, we investigated the structural requirements of FAMT for interaction with OATL

(ke & TR A (Methods/Results))

We investigaied the structural rtequirements of FAMT essential for interaction with 0ATE DATI
{ransported FAMT with a /5 of 1719 uM. In structure-activity relationship analyses, removal of either
the 3-halogen or 4-hydroxyl group from FAMT or its structural analog 3-iodo-c-methyl-1-iyrosine greatly
decreased the interaction with OATI, reducing the “C-p-aminchvppuraie uptake inhibition and the efflux
induction. By contrast, the o-methyl group, which is essential for LATl-specificity, coatributed to a
lesser degree. In {luorinated tyrosine derivatives, fluorine at any position was accepted by 0AT1 when
there was & hydroxyl growp at the ortho-position, whereas ortho-fluorine was less interactive when a
hvdroxyl group was &t mesfa- or para-position. The replacement of the orthe-Tluorine with a bulky iodine
atom greally increased the interaction. In /# vive studies, probenecid decreased the renal accumulation
(< 0.001) and urinary excretion (7= 0.0012) of FAMT, whereas the plasma concentration was increased,
suggesting the involvement of OATI-mediated (rans-epithelial organic anion excretion. LAT1-specific 2-
{luoro- @-methyl-ivrosine, which had lower affinity for QATI, exhibited lower renal accumulation (p =
0.0142) and higher tumor uptake {(p = 0.0192) compared wiih FAMT

(# {&(Conclusion}]

We revealed the structural characteristics of halogenated {yrosine derivatives used as {umor-
inaging probes essential for inferaclion with the organic anion transporter responsible for their renal
accumulation. We have confirmed that such interactions are imporiant for renal handling and tumor uptake.
The critical contribution of hydroxyl and halogen groups and their positions, as well as the role of a-
methyl group found in the present study would provide & basis to design tumor specific compounds that
can avoid renal accumulation for tumor imaging and targeted alpha therapy
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