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Biothiols, including cysteine (Cys), homocysteirtdcy) and glutathione (GSH), possess
several vital biological functions. An anomalousdeof biothiols in organisms is directly
correlated to numerous diseases. Hence, it is #slsendevelop rapid and specific indicators
of biothiols in vivo considering their potential as powerful tools fihagnosis and triage of
related diseases in initial phases. A variety alrbphilic fluorescent indicators synthesized
by covalent methods have been repdttedihich exhibited decent detection performance in
biology system but bore relatively prohibitive casting to the difficulty when hydrophilic
moieties were covalently introduced. Herein, weppsed a different strategy by employing
nanogels as carriers of water-insoluble probesifathiols detection in living cells.

Two probes, DMDP-Nf and HTBNM?, were synthesized. The fluorescence of DMDP-M
and HTBNM was both quenched by maleimide groupsphoto-induced electron transfer
(PET) mechanism. Nevertheless, the luminescenceldwrecover once the conjugated
structure of maleimide was broken by a Michael toldiof thiol. DMDP-M and HTBNM,
therefore, could detect thiols as “turn-on” probes.
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Figure 1 Mechanism of DMDP-M/CL-F127 and HTBNM/Pbr f
selective detection of biothiols

For fluorescence microscopy imaging in living celte’ro nanogels, CL-F127 (based on
cross-linked Pluronit F127) and PU (based on polyurethane) were appbechrriers of the
water-insoluble probes, respectively, to form DMBIFEL-F127 system and HTBNM/PU
system (Figure 1). In phosphate buffer (PBS, pH43, DMDP-M/CL-F127 and HTBNM/PU
demonstrated dramatic emission enhancement (~#5&i0tl ~200-fold, respectively) upon
biothiols (either Cys or Hcy) addition. Both DMDPMVL-F127 and HTBNM/PU could
detect Cys and Hcyn vitro with high sensitivity, effectivity and specificityMoreover,
HTBNM/PU showed high specificity to Cys/Hcy over B8wing to the stronger steric effect
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and lipophilicity of PU than CL-F127. Both systempsesented no notable effects on cell
viability, indicating their good biocompatibilityAfter introduced in cultured NIH/3T3
fibroblasts, they could both act as vivo biothiol-imaging agents under a confocal
fluorescence microscopy. DMDP-M/CL-F127 could alsperate under a two-photon
fluorescence microscopy because of its relativalgd two-photon absorption cross section.
Furthermore, HTBNM/PU was applied to detection oid@genous Cys/Hcy caused by
reactive oxygen species.
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