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pKa

* Acidities are quantified by pKa values. The pKa
of an acid HX is defined as

_I_ —_—
H-X == H + X

K= los ( [H+][X‘])
 [HX]

* The larger the pKa, the less acidic the
compound.



Factors

e Medium Effects

* Hybridization Effects

e Substituent Effects



Medium Effects

Substrate DMSO HOH A pKa
HOH 31.2 15.7 155
HSH 147 7.0 7.7

MeOH 29.0 153 13.7
CgHsOH 18.0 9.9 8.1
OsN—CHq 172 10.0 72

O

I
Ph—C—-CHs 246 17 7.6




Hybridization Effects

There i1s a direct relationship between %35 character &

hydrocarbon acidity
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Substituent Effects
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Inductive Stabilization versus
Lone Pair Repulsion
(-1 vs +M -Effect)

Inductive Stabilization




Measurement
Sirius T3¢ EZpKa logP/DlIE{Y
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pH sensing mechanism

H
O [\l\/\|:>+|:>h3 —»» a triphenylphosphonium group for
mitochondria targeting
O~.__N__O

—  ym-a piperazine-based naphthalimide as a
PET driven fluorophore

[N]
N
a reactive benzyl chloride subunit

; that induces mitochondrial fixation

Cl
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Stability and MTT
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Na+, K+, Ca2+, Zn2+, Mg2+, Mn2+,
Cu2+, Fe2+, Fe3+, thiols (GSH, Cys,
Hcy)
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MTT assay




in vivo--selectivity

Probe 1

MitoTracker Red(MTR)
mitochondrion-specific
fluorescent probe



Immobilization

Control Incubation time of CCCP

1h 6h

N
CCCP

CCCP induces an uncoupling of
the mitochondrial membrane
potential (Aym)

h;t“ﬁ




Area

Pseudo red-green color

(ROI 1 and ROI 3)

Pseudo blue-purple color
(ROI 2 and ROI 4)
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ROI 1 and ROI 3

' Nutrient-deprived cells

"\R? = 0.98701
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| Nutrient-deprived cell ‘

Intact cells \
ROI 2 and ROI 4

5 6 7 8

pH
Hela cell lgreen/lred pH
Intact cell | |

(n= 5 cells) 0.678283 799 (+ 0.49).

(n = 8 cells) 0.966665 4.87 (+0.35)




Real-time monitoring

LysoTracker Red(LTR)
Pepstatin A is a protease inhibitor and was used to delay mitochondrial

degradation by proteases in the autolysosomes.
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Summary

 The probe allow the direct and reliable
mitochondrial pH measurement in whole cells.

* Achieve the real time monitoring of pH changes
associated with the mitochondrial acidification
and fusion.

 Act a means of distinguishing between
physiological and pathological states or screening
potential new mitochondria-targeting drugs.



Thank you !



