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Effect of Electrolyte Concentration on the Stability of Myelin Figure
Composed of Cardiolipin
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Abstract In order to understand the mechanism of the transition between different mitochondrial func-
tional states, an in-sifu study of the stability of myelin figure composed of cardiolipin was performed by
changing the electrolyte concentration of systems. The methods of changing electrolyte concentration are the
solvent-evaporation method and the micro-injection method. It was found that, even without protein regula-
tion, the morphology of cardiolipin membrane could be reversibly mediated by only increasing or decreasing
the electrolyte concentration. Moreover, the myelin crimple was related to the rising of zeta potential on the
surface of membrane.
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Figure 1 Molecular structure of cardiolipin
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Figure 2 Changes of electrolyte concentration with time in the
solvent evaporation system

(a) The cross-section of the coronary hydration droplet on a dry lipid film. aqis
the radius of the contact surface between the solution and the substrate. A is
the initial height of the coronary solution; (b) The calculated concentrations in
four systems with the typical initial electrolyte concentration: 0.01, 0.05, 0.15
and 0.25 mol*L ', respectively. During the process of the solvent evaporating,
the system concentration rises with time. In the calculation according to Eq. 1,
hy=0.55 mm, ap=1.85 mm, and the evaporating time of 3 pL solvent fp=
1200 s. The markers <> on each curve stands for the average time needed for

myelin crimpling in each system
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(d)DIC =918 s

(b) pH r=395s
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Figure 3 Crimpling process of myelin figure with time in the solvent evaporation system

The initial electrolyte concentration is 0.05 molsL ", The scale bar is 20 pm. pH means the photos were taken by phase contrast microscopy; and DIC means the

photos were taken by differential interference contrast microscopy. The time marked on each photo is counted from the moment when the solvent droplet contacts

with the dry membrane

ANFIWIAEAR FE I K A b, S 5 4 %
HH B PR EE AL AN T) . DAY 5 T K B 1) B 1) D4y B[]
R LUK ZR A T G A 2 R 5% ) 2] Ay B (1] 2% 45
NS 25 1) 25 557 T 468 7 1) R T B0 A i s e 5 R 2R
PRI AT SR, 1B 4 2 s T IR EIOR
JE 4 0.05, 0.15 F10.25 molsL ™ I 44 Z& o H B A8 T 5 1
SR GE v g5 . v L, BEAG KA GA Sk
(RIBEAR, 4 BT 35 (R TR R 34 n, I B S5 146 7K
AR IE R TE SR R, HAE 0.01 moleL ' EE ¥k H AT
(IR SR, BRATTAR BT W B3 R A 4.

H1 B 4 (RS20 508 55 1 20 BTG A e A, LI
2b B ORRIL, XKLL O FRIC A UF A5 #5028 ik
it B8 R L AR R BT 1 2 I AR W5 28 R AR 11 Jit
HOOL AT ER AR K2 2K 23 25 R R R v, vk
(1 18 7t 25 R AR W A TR e v I AN IR R L, A
WZ R M R R 5 T RO, IRk, BRI A

PG RIS AR K R L S AL.

750 -
600 - + """"
P
£ L 5
= 4504
300 1 + ......
150 T T T T T
0.00 0.05 010 015 020 025 030
NaCl/(mol-L ™)

B4 SIS A [a) S AT AR K S R L R O R
Figure 4 Relation between the average time needed for myelin
crimpling starting and the initial electrolyte concentration of the
solution
Each data point in the figure is the arithmetic mean of the results from five

individual observation, and the error bar is the average deviation.
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Figure 5 Crimple process of myelin figure in the micro-
injection system
The initial electrolyte concentration is 0.15 molsL ', and the electrolyte con-
centration of micro-injected solution is 0.55 molsL "', The scale bar is 20 pm,
and the time on each photo is counted from the moment when the mi-

cro-injection performed
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Figure 6 Relation between the zeta potential on the surface
membrane of cardiolipin vesicle and the electrolyte concentration
of the solution they exist in
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Figure 7 Crimple of membrane induced by increasing electro-

lyte concentration under the condition of solvent evaporation in
system
(a) Scheme of the mechanism of the myelin crimple; (b) the photo of crimple

myelin in the evaporation system, the scale bar is 20 um
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Figure 8 Scheme of cardiolipin self-assembled structures in the
two different methods

(a) the inner membrane of myelin folded like crimple when the electrolyte
concentration increases slowly in the solvent evaporation system; (b) when the
electrolyte concentration rises suddenly, the inner lamellar structure of myelin
figure may rearrange and transform into the inversed hexagonal phase Hy; or

random structure in the micro-injection system
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