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Key Components

Cardiolipin
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Highly negative and unsaturated
Alterations to its structure and
concentration lead to disease
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Internal Biosynthetic Pathway and Diseases
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Motivation behind Project
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Techniques Employed
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I. Concentration Effect

Isotherm Data: DMPC:DMPE w/ varied concentrations of healthy CL (18:2)4CL

DMPC:DMPE:4CL @ 0.15, 020, 0.40 (mole percent)

50

WWNVF\O

MVVVY

“cardiolipin’
1,3-bis(sn-3-phosphatidyl)-sn-glycerol

N w B
o o o
T T T

Surace Pressure 1 (mN/m)

—_
o
T

0 Lownnn [FTTRTTTIT [FITTTTIE [FFTTTTTIT Lisyinanes [FTTTTIIT Lisariais Loy

—0.15
—0.20
—— 040

0.40 has
faster takeoff
point

30

40 50 60 70

100 110 120

Mean molecular area (A¥molec.)

50

w s
<3 o

Surface Pressure I (mN/m)
N
]

o
T

—

0.15

0

L | L
10 20 30 40 50 60 70 80 80 100

Cs™* (Elastic Modulus)

Surface Pressure N (mN/m)

50

e
S

w
k=
T

n
S
T

=}
T

50

s
o
T

W
o
T

Surface Pressure M (mN/m)

1 1 1 1 1 1 1
20 30 40 50 60 70 80 90 100

Cs™ (Elastic Modulus)

—0.40

Unable to define
plateau

Cs* (Elastic Modulus)

0
0 10 20 30 40 50 80 70 80 90 100 110 120



I. Eftects of Structural Changes - Diseased CL
Isotherm Data: DMPC:DMPEMLCL
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I. Concentration Effects - Healthy Membrane Model
XRR Data pMmpc.DMPEACL @020
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I. Concentration Effects - Diseased Membrane Model
XRR Data pMmpc.DMPEACL @0.15
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I. Effects of Structural Changes - -CL

XRR Data DMPC:DMPE:.
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Conclusion

At pressures before 25 mN/m,

- As CL concentration increases in the fabricated membrane, the phase transition is less
prominent
- The MLCL- and healthy CL-containing membranes have almost identical phase behaviors

In membranes w/ lower concentration of CL mass (0.15), the binding of CytC is less homogenous
than the binding of the membrane w/ 0.20 CL

- When MLCL is introduced, CytC is much less absorbed in the membrane.

How CytC binding affects the membrane structure still requires further analysis of X-ray (is the
membrane in tact or disrupted?)

The decrease in CytC binding leads to the progression of metabolic diseases
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I. Concentration Effect
Isotherm Data: DP- System w/ varied concentrations of healthy CL (18:2)4CL

DPPC:DPPE:4CL @ 0.15, 0:20, 0.40 (mole percent)
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Adsorption Assay: DPPC:DPPE:4CL (0.40 concentration)
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XRR Data prrc.oprEsCL @0.20
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XRR Data prrc.oprEsCL @0.40
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XRR Data pmpc.oMPEDMPG
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Isotherm Data: DM System w/ control (DMPG)

DMPC:DMPE:DMPG
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