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Mitochondrial Purification by Two Times Sucrose

Density-gradient Centrifugation

Zhou Wangzhan, Huang Jun, Kuang Lingyun, Zhou Xiaojing, Guo Nengneng, Lii Jianxin*, Liu Danhui*

(Institute of Molecular & Cellular Medicine, Zhejiang Provincial Key Laboratory of Medical Genetics,
Wenzhou Medical College, Wenzhou 325035, China)

Abstract  Mitochondrial fraction produced by differential centrifugation is often contaminated by other organelles
and cytosolic components, and its further applications are thus limited. Density-gradient centrifugation is the most used
strategy to improve the mitochondrial purity. However, mitochondria fraction obtained by density-gradient centrifugation
is still slightly contaminated. In this report, we found an additional discontinuous sucrose density-gradient centrifugation
will significantly improve the mitochondrial purity. Transmission electron microscopy and Western blot results suggested
mitochondrial fraction isolated by differential centrifugation contained large amount of other organelles and cytosolic
components. The isolated mitochondria were still contaminated by other impurities after one time discontinuous sucrose
density-gradient centrifugation, although its purity was significantly enhanced. Impressively, the mitochondrial purity was
highly improved by the second time centrifugation, and the yield was only slightly affected. The results of mitochondrial
membrane potential and succinate dehydrogenase activity assay indicated that the mitochondrial membrane integrity and
function were kept well with prolonged experimental procedure. Thus we suggest one or two additional density-gradient
centrifugations could easily improve the mitochondria purity to facilitate further assays.
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A: first centrifuge: crude mitochondria were loaded to discontinuous

The second layer

he mitochondrial layer

sucrose density gradient, forming obvious three stratification after
centrifuge; B: second centrifuge: mitochondrial fraction from first
centrifugation was reloaded to the top of sucrose gradient and then
centrifuged.
Bl PRI MEREE S B O A Shik
Fig.1 Mitochondrial purification by two times discontinuous
sucrose density gradient



JEV R S5 UK o PR B A o

513

R1 REIBEAR R LK TR ERIAGFE

Table 1 The yield of mitochondria from different tissues in different purification level

Fffi i apifg K1 PR GES
Sample Weight Level of purification Volume of production Yield
Liver 1.295¢ Crude mitochondria 4256.0 ug 3.29%o
1.065 g First centrifuge 1508.6 ug 1.42%o
1215¢ Second centrifuge 12422 pg 1.02%o
Brain 0.386 g Crude mitochondria 20155 pg 5.22%o0
0.365 g First centrifuge 826.6 ug 2.26%o
0372 ¢g Second centrifuge 673.5 ug 1.81%o

Crude mitochondria First centrifuge

o 0L S,

S

Second centrifuge Second centrifuge

B A BE SR SR S 2 AR R R BB S KB LR KBS i (R A

Representative transmission electron microscopy images of crude mitochondria and further purified mitochondrial fraction after first and second

discontinuous sucrose density-gradient centrifugation.

B2 FREWKTRGRIRES BRER

Fig.2 Electron micrographs of mitochondrial from different purification levels
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Equal amount of total proteins of crude mitochondria and mitochondrial
fractions after first and second centrifugation were loaded to SDS-PAGE
gels, and the amounts of ER marker (PDI), cytosolic protein B-actin and
mitochondrial marker (COX IV) were analyzed by Western blot accord-
ing to standard protocol. Left: liver tissue, Right: brain tissue.

B3 Sz BTG Lo Ak 4
Fig.3 Mitochondrial purity analyzed by Western blot



514

ARGk -

— [ [N
W (=) (%2
1 1 L

—_
(=]
1

Ratio of red/green
fluorescence

W
1

S

AL T AR R FIC- 19 (8, DAAL (55800 15 S (. 90 I LA R AT
LR 1 =i I, *P<0.05, 5 fHARER R ARALAH L .

Purified mitochondria were stained with JC-1. Mitochondrial membrane
potential was showed as the ratio between red and green fluorescence.
*P<0.05 compared with the crude mitochondrial group.

El4 B2 7K T B et (AR B BB R AR

Fig.4 Mitochondrial membrane potential assay
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The succinate dehydrogenase activity was analyzed and expressed as U/mg
protein. *P<0.05 compared with the crude mitochondrial group.
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Fig.5 Succinate dehydrogenase activity assay
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