
INTRODUCTION
• Mitochondria are the most important cellular structure for energy 

production, regulating ATP production through oxidative 
phosphorylation [1]

• Mitochondrial DNA (mtDNA) is translated by dedicated 
mitochondrial machinery to encode 13 polypeptides which are 
core subunits in creating ATP [2]

Radiolabeling 
• Current method of translation analysis in mitochondria is 

radiolabeling of newly synthesized polypeptides in intact cells or 
in purified mitochondria [3] 

• Toxicity and radioactive decay make radiolabeling unsuitable for 
long-term clinical work from an occupational health perspective

Click Chemistry
• Recently-developed fluorescent imaging approach 
• This method has been previously optimized for in situ viewing of 

mitochondrial translation but does not allow for in-depth analysis 
of individual peptides [4]

The objective of this work was to adapt pre-existing methodology 
to create a reproducible, semi-quantitative translation assay that 

can characterize the amount of production of each of the 13 
polypeptides encoded by mtDNA
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Figure 1. Schematic presentation of the approach. Cytosolic translation is inhibited with emetine, while 
mitochondrial ribosomes are allowed to incorporate the alkyne-containing methionine homolog (HPG) into 
newly synthesizes proteins. In fixed cells, HPG moieties are clicked to an azide-conjugate fluorophore 
through copper-catalyzed Huisgen cycloaddition (click) and can be visualized microscopically. 
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Click Reaction
• Utilizes visualization by a copper-catalyzed cycloaddition 

reaction to azide-containing fluorescent dyes 
• Goal is to allow cells to undergo just mitochondrial translation, 

using fluorescence as a proxy for translation efficacy 
• In lieu of methionine, homopropargylglycine (HPG), an alkyne-

containing amino acid analog of methionine will be used
• Nascent polypeptides will incorporate HPG in place of 

methionine [5]
• HPG can “click” to to an azide-functionalized fluorophore using a 

Click Chemistry Reaction Buffer Kit 
• Emetine will be used to inhibit cytosolic translation 
• An SDS-PAGE gel electrophoresis will be performed to identify 

and quantify individual proteins from translation 
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Figure 2ab. Comparison of 
mitochondrial translation labeling 
in Q1875 cells using HPG 
followed by click reaction with 
AF488-azide, in intact cells (2a) 
and purified mitochondria (2b). 
Samples were analyzed by SDS–
PAGE and fluorescent gel 
imaging (10-20% gradient). 
Precision Plus ProteinTM Dual 
Color Standards were used. 
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Figure 3abc. Comparison 
of mitochondrial 
translation labeling in 
Q1875 cells (3a), Q1875 
cells treated with 
chloramphenicol (3b), and 
1818 cells (3c) using HPG 
followed by click reaction 
with AF488-azide. 
Samples were analyzed 
by SDS–PAGE and 
fluorescent gel imaging 
(16% tricine). 

Figure 4abcd. Comparison 
of mitochondrial translation 
labeling in Q1875 cells 
(4a), Q1875 cells treated 
with chloramphenicol 
(4b),1818 cells (4c), and 
isolated mitochondria (4d) 
using HPG followed by click 
reaction with AF488-azide. 
Samples were analyzed by 
SDS–PAGE and 
fluorescent gel imaging (10-
20% gradient). 

Figure 5abcd. Comparison 
of mitochondrial translation 
labeling in Q1875 cells 
treated with 
chloramphenicol (5a),1818 
cells (5b), 2096 cells (5c), 
and 1875 cells (5d) using 
HPG followed by click 
reaction with AF488-azide. 
Samples were analyzed by 
SDS–PAGE and 
fluorescent gel imaging (10-
20% gradient). 

Streamlining the assay
• 10-20% gradient gel vs. 10% tricine gel 
• Intact cells vs. isolated mitochondria 
• Emetine vs. chloramphenicol as a cytosolic translation inhibitor
Difficulties
• Fibroblasts (FF3, Q2096, 1818) are more difficult to grow in 

quantities large enough for the click reaction 
• Nonspecific molecular weight markers 
• Trace amounts of cytosolic translation present

• Interferences from cytosolic translation make it difficult to 
identify specific mitochondrial translation bands 

Future Directions 
• Incorporate FF3 cells into testing 
• Streamline the the cell growth and plating/scraping process 
• Mass spectrometry (MS) to quantify protein bands and label 

each band 
• This can definitively determine which bands are present or 

missing, affirming the success of the assay 
• This assay can hopefully be utilized to validate diagnosis, create 

new potentials for evaluating treatment of mitochondrial disease, 
and pave the way in creating the first clinically available assay 
for mitochondrial translation in the United States


