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The common phrase 'Reactive Oxygen Species'is used to 
describe a number of reactive molecules and free radicals 
derived from molecular oxygen, mostly generated as by­
products during mitochondrial electron transport. They have 
long been known to lead to oxidative stress causing cellular 
damage, however recent evidence have shown that these 
species may play a key role in redox regulation of cellular 
signaling1l. They are also primary components of the 
antimicrobial stratagem of phagocytic cells in their host defense 
mechanisms . These important mediatory and protective 
functions of reactive oxygen species serve as foundations for 
recent developments in redox based medicine2l . 

The new kid on the block in redox biology is the small 
signaling molecule hydrogen sulfide (H2S). Although sulfide 
related research remained for a long time limited to toxicology, 
H2S is now considered as an essential signaling molecule with 
crucial roles in health3l and disease4l. These important functions 
have recently been underpinned by novel posttranslational 
modifications that were shown to be induced by hydrogen 
sulfide or related sulfur species (now commonly called Reactive 
Sulfur Species, RSS)5l-10l. Extensive research has already 
identified a number of pathways for the underlying molecular 
actions of RSS, which are summarized below: 

1 . The most widely suggested pathway with respect to sulfide­
mediated biological functions is persulfide formation on protein 
cysteine residues11l. This posttranslational modification has been 
proposed to have a protecting function on Cys residues against 
oxidative damage叫as well as modulating distinct enzyme 
activities8l. A recent study from the Akaike laboratory in 
collaboration with us reported a pathway of translation-coupled 
protein persulfide biosynthesis, introducing a new direction on 
the pivotal roles of these modifications in cellular homeostasis12l. 

2. Due to its strong nucleophilic character and reducing
capacity, sulfide readily coordinates to metal centers of 
enzymes, and can potentially reduce these metal centers, 
representing another pathway of regulating enzymatic 
functions.8l For example favorable interactions were reported 
with cytochrome C oxidase (which is also coupled to sulfide 
toxicity at high endogenous concentrations of H2S), hemoglobins 
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or myoglobins13l, 14l as well as heme peroxidases like 
myeloperoxidase (MPO) 15l , 16l, lactoperoxidase汽catalase10l, 19l or
superoxide dismutase20l. 

3. Another exciting new direction in sulfide biology focuses on
the chemical interactions of sulfide with NO and the cross-talk of 
NO mediated and H2S mediated signaling21l. Accumulating 
evidence suggest that biochemical and pharmacological 
interactions between these two signaling molecules occur in 
numerous different ways, where they reciprocally regulate the 
expression and function of distinct proteins. Recent research 
from the Feelisch laboratory in collaboration with us led to the 
discovery and identification of novel hybrid S/N molecules, 
which were proposed to be key bioactive reaction products of 
these small signaling molecules22l. 

In order to gain deeper insights into the molecular 
mechanisms of RSS biology, rigorous mechanistic studies 
require reliable chemicals, which are commercially available and 
can be used relatively easily. Dojindo Molecular Technologies 
offers a number of different reagents, which are extensively used 
by us and gaining increasing interest in numerous research 
laboratories all over the world. Here we introduce a few of them 
that are routinely used in our laboratory: 

SSP4 (Sulfane Sulfur Probe 4) is a novel fluorescent probe, 

which can selectively detect sulfane sulfurs. The thiosalicyl 
analogue itself is not fluorescent, but fluorescein is released 
during the chemical interaction with sulfane sulfurs, emitting a 
strong green fluorescent signal. Thus, high sensitivity of 
fluorescence detection and convenient imaging of sulfane sulfur 
species can be performed with this product. 

叫窓゜瓦一喰＋凶s

SSP4 Fluorescern 

Figure 1 Reaction of SSP4 with sulfane sulfurs 
(figure was adopted from Dojindo homepage) 
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Seachsulfur biology dojindo

Click with each Icon

Seach word

For more information about reagents for sulfer biology, 
please visit following links or seach for the following keyword.

http://dominoweb.dojindo.co.jp/seihindata.nsf/list/sulfur-biology-hydrogen-sulfide-protein-thiol?OpenDocument
http://www.dojindo.cn/products/list.aspx?root=90&type=90
http://www.dojindo.com/store/pg/95-products-table-Sulfur-Biology.html
http://www.dojindo.eu.com/store/c/918-sulfur-biology.aspx
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