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HyPer is the genetically encoded biosensor of intracellular
hydrogen peroxide (H,0,), the most stable of the reactive
oxygen species (ROS) generated by living cells. HyPer has a
high sensitivity and specificity for detecting intracellular
H,O; by confocal laser microscopy. However, it was not
known whether high speed ratiometric imaging of H,O, by
HyPer is possible. We thus investigated the sensitivity of
HyPer in detecting changes to the intracellular H,O, levels in
HEK293 and PC12 cells using a microfluorometer imaging
system. Increase in the HyPer ratio were cleady evident on
stimulations of more than 100 pM H,O; and fast changes in
the HyPer ratio were observed on ratiometric fluorescent
images after H,O, treatment. These results suggest that
HyPer is a potent biosensor of the fast temporal production
of intracellular H,O,.
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domain, OxyR-RD) QFell cpYFP (circularly permuted yellow
fluorescent protein)E FoIA Wh= A2 uM 752 At
Sk AT 4 1o, Mo} mEZEg|olofA]
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A& e] ARg-%¥l HEK293 (human embryonic kidney cell
line; Korean Cell Line Bank, Korea) AJ3-i= Dulbecco’s
modified eagle media (DMEM; Invitrogen, Carlsbad, CA,
USA)°ll 10% fetal bovine serum (FBS; Invitrogen)¥} 1% &}
A (Invitrogen)E A 7Fsto] ¥k $- ARE-sllaL, PCI2
(neuron-like rat pheochromocytoma cell line; American Type
Culture Collection, Manassas, VA, USA) Al¥+= 7¢ &<t
collagen (10 pg/ml; Upstate Biotechnology, Lake Pacid, NY,
USA) FH3E plateolX] DMEMel 1% FBS®} 2%
heat-inactivated horse serum (HS; Invitrogen), 1% 34,
71231 50 ng/ml NGF (Alomone Laboratory, Jerusalem,
Israel) 5 F7Fsto] ek £ ARG slSith HyPer (pHyPer
-Cyto) ¥JE|= |45+ BFA} (Yonsei Univerisity College of
Medicine, Seoul, Korea)ollAl A&kt Ipabstria=
Sigma-Aldrich (St Louis, MO, USA)°llA] 7-¢1&}3it}.
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Fig. 1. Concentration-dependent H,O, sensitivity of HyPer in HEK293 and PC12 cells. Application of HO, produced an increase of HyPer
fluorescent and the changes of HyPer fluorescent (Ratio = Fsoo/Faz0) were traced as a function of H»O, concentration (A and C).
Concentration-dependent bar graph for H,O,-induced increase of HyPer fluorescent (B and D, n =4). HyPer generated a fluorescent for
intracellular H>O, in a concentration-dependent manner in HEK293 (A and B) and PC12 cells (C and D).
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Fig. 2. Fast temporal changes of HyPer responses to added
H,0, in HEK293 cells. Ratio changes of HyPer by 1 mM H,0»
traced in A. Also, fast interval (interval time: 0.26 sec) images
represented the production of intracellular H,O, after
application of 1 mM H,O; (gray region in A) in B.
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