
Fluorescence microscopic observation of model microorganisms suspended in sulfuric acid.  S. Sasaki1, K. 

Enya2, S. Ohno3, Y. Yoshimura4, A. Yamagishi5, A. Miyakawa5 1Tokyo University of Technology, 5-23-22 

Nishikamata, Ohta-ku, Tokyo 144-8535, Japan (sasaki@stf.teu.ac.jp), 2JAXA, 3-1-1 Yoshinodai, Chuo-ku, 

Sagamihara 252-5210, Japan, 3Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino 275-0016, Japan, 
4Tamagawa University, 6-6-1 Tamagawa Gakuen, Machida 194-8610, Japan, 5Tokyo University of Pharmacy and 

Life Sciences, 1432-1 Horinouchi, Hachioji 192-0392, Japan 

 

 

Introduction: A fluorescence microscope is 

attractive for the in situ particle characterization of 

Venus’ cloud layer because it can provide information 

on the density, morphology, and biochemical 

characteristics of the particles. Several challenges 

should be presented due to the sulfuric acid 

composition and the corrosive effects when the system 

is applied to the imaging of Venus cloud particles A 

combination of fluorescent pigments has generally 

been used for the live/dead detection of cells in the 

field of biochemistry. The combination of SYTO 24 

and propidium iodide (PI) [1] is most commonly used. 

PI (being hydrophilic) is used as an indicator of 

membrane integrity because it can only cross 

permeable cell membranes. After the death of the cell, 

the cellular membrane turns into permeable to charged 

molecules. PI stains mainly nucleic acids such as DNA 

and RNA inside of dead cells. After the addition of a 

SYTO24-PI mixture to the cells, whether with or 

without defect on the membrane, the stains can enter 

all cells and bind to RNA and DNA, emitting green 

fluorescence. On the other hand, PI can enter cells with 

damages on membranes. PI emits red fluorescence 

after binding to RNA and DNA. PI replaces SYTO 24 

as both pigments approached the same DNA, because 

of higher affinity of PI to bind DNA. Under a 

particular condition ([PI] > [SYTO 24]), a red (PI) 

fluorescent signal is obtained. Such co-staining that 

gives information on dead cells (red) and live cells 

(green) is an attractive function of the fluorescence  

microscope.  

Microorganism in sulfuric acid:  As Venus cloud 

contains sulfuric acid, the effect of sulfuric acid on the 

degradation and efficiency of the fluorescent stains 

needs to be studied. All we know so far about SYTO 

24 and PI are the function at neutral pH. As the clouds 

of Venus are reported to be acidic, several factors that 

enable the observation of fluorescence from cells 

suspended in sulfuric acid should be considered. In our 

experiment, focused on a mixture of pigments and 

sodium hydroxide. In our experiment, pigment solution 

containing one of SYTO 24, PI, and DAPI was mixed 

with NaOH on glass slides. Onto this reagent, A. 

ferrooxidans suspension in sulfuric acid was added. 

Fluorescence images were observed with digital still 

camera mounted on fluorescence microscope. Three 

filter systems (excitation/emission in nm: 300-

390/435-490, 408-440/527-530, 546-512/600-640) 

were employed.  In addition, Fluorescence quenching 

[2] was evaluated in order to distinguish the 

fluorescence of the DNA-bound pigment from non-

biological auto-fluorescence. Our results of fluorescent 

stains with A. ferrooxidans suspended in sulfuric acid 

will be reported. 
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