(®)
2012 2014

Phosphoproteomic analysis of cardiac proteins modulated by hypothermia and
rewarming
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Hypothermia is utilized in cardiac/aortic surgery to protect organs from ischemic
injury. Because of a short duration of hypothermia, it is important as for a principal mechanism of
hypothermia to modulate protein phosphorylation rather than de novo protein synthesis. To analyze
hypothermia-induced protein phosphorylation in rat heart muscle, we employed nanoLC-MALDI/TOF/TOF MS/MS
tandem mass spectrometry. In total, 317 phosphopeptides were identified, in which 27 peptides were
quantitatively identified with significant evidences. These were included in 11 proteins that regulate
ATP synthesis, muscle contraction and protein folding. Mild (30 a to deep hypothermia (23 ) augmented
contractility of left ventricle; which were associated with phosphorylation of the cardiac myofilament
proteins including myosin-6 and tropomyosin. Hypothermic modulation of protein phosphorylation could
cause the hypothermic protection from ischemic injury, which needs to be investigated further.
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MYH6 Serl72 <1
Sr196 <1
Ser622 <1
Ser626 <1
Ser880 99
Serl711 <1
Serl1723 88
Serl777 <1
Ser283 99
ACTC1 Ser241 99
SLC25A4 Ser42 99
CKM Ser128 <1
Ser129 <1
MYH7 Ser879 99
Serl722 88
UQCRC1 Ser212 <1
Ser221 <1
ALDOA Ser36 <1
Thr37 <1
Ser39 <1
HSPB1 Arg38 <1
Ser86 <1
Ser87 <1
HSP90AB1 | Ser452 <1
ACTGL Serl4 <1
Ser33 <1
Ser239 <1




myosin-6 (MY H6), tropomyosin apha-1

(TPM1), myosin-7 (MYHT7)
creatine kinase M-type (CKM),
Fructose-bisphosphate adolase A (ALDOA),
Cytochrome b-c1  complex subunit 1,

mitochondrial (UQCRC1)

Heat shock protein
beta-1(HSPB1), Heat shock protein HSP 90-beta

(HSP90AB1) chaperon
MYH6
(TPM1, ) TPM1

(Yuan C, et al. Am J Physiol Heart Circ Physiol
295:H647-H656;2008; Vahebi S, et a. Circ Res
100:408-415;2007)
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Chaperon

Heat shock protein
beta-1(HSP27)

(Clements RT, et a. Am J Physiol Heart Circ
Physiol 300:H1669-H1677;2011)
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