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Mechanism of Fatty Acid Transfer between Fatty Acid Binding Proteins
and Phospholipid Model Membranes

Kim, Hye Kyung

Department of Food and Biotechnology, Hanseo University, Seosan, Chungnam, Korea

Fatty acid binding proteins(FABP) are distinct but related gene products which are found in
many mammalian cell types. FABP bind long chain fatty acids in vitro. However, their
functions and mechanisms of action, in vivo, remain unknown. Also not known is whether all
FABP function similarly in their respective cell types, or whether different FABP have unique
functions. The purpose of the present study was to assess whether different members of the
FABP family exhibit different structural and functional properties.

A comparison was made between heart(H-FABP) and liver(L-FABP). The results show that
the binding sites of both FABP are hydrophobic in nature, although the L-FABP site is more
nonpolar than the H-FABP site. Additionally, the bound ligand experiences less motional
constraint within the H-FABP binding site than within the L-FABP binding site. In accordance
with these differences in structural properties, it was found that anthroyloxy-fatty acid transfer
from H-FABP to membranes is markedly faster than from L-FABP. Moreover, the mechanism
of fatty acid transfer to phospholipid membranes appears to occur via transient collisional
interactions between H-FABP and membranes. In contrast, transfer of fatty acid from L-FABP
occurs via an aqueous phase diffusion mechanism. (Korean J Nutrition 30(8) : 930~935, 1997)

KEY WORDS : fatty acid - fatty acid binding protein - lipid transport.
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Table 1. Spectroscopic properties of fatty acid bound to
liver and heart fatty acid binding protein

Table 2. The rate of fatty acid transfer from liver and
heart fatty acid binding protein

L-FABP”  H-FABP” Fatty aicd(AOFA)" L-FABP? H-FABP?
12AS¥ emission maximum, nm 435 450 2AS7(18 : 0) 0.005:-0.001 1.78+0.18
12AS quantum yield 0.55 0.16 2APY(16 : 0) 0.014+0.001 1.11+0.18
7AS" acrylamide Ksv”?, M - 9.5 12A8°(18 : 0) 0.008 0.001 169 2.7

1) L-FABP : liver fatty acid binding protein 12A07(18 : 1) 0.01340.002 15.2 +2.1

2) H-FABP : heart fatty acid binding protein

3) 12AS : 12-antroyloxy stearic acid

4) 7AS : 7-antroyloxy stearic acid

'5) Ksv(stern-volmer quenching constants) were cal-
culated using equation(1) in experimental methods
and materials

AOFA® AW & 3 (emission maxima)
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FABPYT} 38 o]/ olA (Table 1) L-FABPY A
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Each value represents Mean +SD of 8 different trials
1) AOFA : anthroyl-oxy fatty acid

2) L-FABP : liver fatty acid binding protein

3) H-FABP : heart fatty acid binding protein

4) 2AS : 2-anthroyloxy stearic acid

5) 2AP : 2-anthroyloxy palmitic acid

6) 12AS : 12-anthroyloxy stearic acid

7) 12A0 : 12-anthroyloxy oleic acid
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Fig. 1. Effect of NaCl on fatty acid transfer from liver and
heart fatty acid binding protein. .
L-FABP : liver fatty acid binding protein
H-FABP : heart fatty acid binding protein
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Table 3. The effect of phospholipid membrane concen-

tration on palmitic acid transfer rate from liver
and heart fatty acid binding protein

FABP : membrane

X L-FABP" H-FABP?
{mo1 : mol)
1:10 0.005+0.001 0.8+0.07
1:50 0.005+0.001 3.4+0.4
1:100 0.005+0.001 5.3+0.7

Each value represents Mean +SD of 8 different trials
1) L-FABP : liver fatty acid binding protein
2) H-FABP : heart fatty acid binding protein

Table 4. Transfer of fatty acid from liver and heart fatty
acid binding protein to phospholipid mem-

branes
L-FABP”  H-FABP”

—Rate of transfer(12AS)” 0.008 16.9
— Effect of increased fa chain

length on transfer rate l -

(| solubility)
— Effect of fa unsaturation on

transfer rate (] solubility) I -
- Effect of increased ionic

strength on fa transfer rate | i

(| solubility)

- Dependence of fa transfer
rate on membrane
concentration

Independent Dependent

— Transfer mechanism Diffusion  Collision
1) L-FABP : liver fatty acid binding protein
2) H-FABP : heart fatty acid binding protein

3) 12AS : 12-anthroyloxy stearic acid

o 2 0] FEEE A (Table 3).
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