I Original Articles I Vol. 18, No. 3, September 2012 ISSN 2233-8136  http://dx.doi.org/10.5646/jksh.2012.18.3.117
Copyright (©2012. The Korean Society of Hypertension

A)7}o]| A CRé-interacting Factor 18] n|E 2= g|o} B4 24

AAob, o] F8*, &4, AA4, AAE, B3, AEF, AT, ol AE, A AU =
4

i =
o3 A 5FE] el §E] 71 4K e

Cardiac Mitochondrial Integrity Is Regulated by CR6-interacting Factor 1 in the
Heart

Seon-Ah Jin, MD*, Young Dal Lee, MD*, Jung Yeon Yoon, MS, Sun-Kyeong Kim, BS, Kye Tack Ahn, MD,
Soo Jin Park, MD, Jun Hyung Kim, MD, Jae-Hyeong Park, MD, Jae-Hwan Lee, MD, Si Wan Choi, MD,
In-Whan Seong, MD, Jin-Ok Jeong, MD

Department of Internal Medicine, Cardiovascular Center, Chungnam National University Hospital, Chungnam National
University School of Medicine, Daejeon, Korea

I ABSTRACT |

Background: The major cause of metabolic syndrome and diabetes is reduced cellular performances in fuel metabolism, but
the underlying pathways and mechanisms are not completely understood. Dysregulation of energy homeostasis can lead to
metabolic disturbances and it predisposes diabetes, cardiovascular disease, aging, and cancer. CR6-interacting factor 1
(CRIF1) contacts coiled-coil domain that is required for both genomic stability and mitochondrial integrity. We performed
this study to determine the role of CRIF1 on the mice hearts. Methods: CRIF 1-deficient mouse was embryonic lethal and we
made heart specific CRIF1-deficient mouse using Cre-loxP system. We made thoracotomy and directly injected adeno-Cre
virus into the heart of CRIF1-loxP mice. Beta-gal virus was used as a control. Results: Serial echocardiography showed
decreased left ventricular ejection fraction and fractional shortening in the CRIF1-deficient mice at four and seven weeks
later compared to wild type mice (p < 0.05). H&E showed increased myocardial inflammation in the CRIF1-deficient mice.
Terminal deoxynucleotidyl transferase biotin-dUTP nick end labeling staining and LC3 staining showed increased apoptosis
and autophage in CRIF1-deficient mice compared with wild type (p < 0.01). Electron microscopy revealed that the
mitochondria in CRIF1-deficient cardiomyocytes showed abnormal morphogenesis. For example, the cells showed
excessively fragmented mitochondria, intracristal swelling, and thinning of myocardial fiber. The stability of mitochondrial
complexes in CRIF1-deficient cells showed marked derangements. Conclusions: CRIF1 is required for maintenance of
normal mitochondrial function and modulate apoptosis and autophagy in the heart.

(J Korean Soc Hypertens 2012;18(3):117-125)
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Fig. 1. Loss of heart—specific CR6—interacting factor 1 (CRIF1) results in heart failure, We made thoracotomy and directly injected
adeno—Cre virus into the heart of CRIFI—loxP mice, Beta—gal virus was used as a control, Serial echocardiography showed
decreased left ventricular (LV) ejection fraction (EF) and fractional shortening (FS) in the CRIF1—deficient heart (n = 3 for each
group, p ¢ 0.05). (A) M—mode echocardiographic images of contracting hearts in 7-week—old mice, (B) FS: in serial

echocardiography. (C) LVEF: EF in serial echocardiography.
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Fig. 2. Electron microscope of left ventricular heart sections, The hearts were harvested 7 weeks after injection of adeno—Cre
virus or beta gal virus into the heart of CR6—interacting factor 1 (CRIF1)—loxP mice, Electron microscopy revealed that
ultrastructure of the myofibril and mitochondria in CRIF1—deficient cardiomyocytes showed abnormal morphogenesis such as
excessively fragmented mitochondria, intracriatal swelling, and thinning of myocardial fiber (n = 3 for each group, upper panels

represent X2.500, low panels represent X10,000).
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Fig. 3. Terminal deoxynucleotidyl transferase biotin—dUTP nick end labeling (TUNEL) assay of left ventricular heart sections,
The hearts were harvested 2 to 4 weeks after injection of adeno—Cre virus or beta gal virus into the heart of CR6—interacting
factor 1 (CRIF1)—loxP mice, Note the increased apoptosis in CRIF1 deficient heart (n = 4, 40 high power fields [HPF] images
for each group, bars 50 um). DAPI, 4’ ,6—diamidine—2' —phenylindole dihydrochloride, *p ¢ 0.05,
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Fig. 4. Immunohistochemistry using autophagic marker, anti—LC3 in left ventricular heart sections, The hearts were harvested
2—-4 weeks after injection of adeno—Cre virus or beta gal virus into the heart of CRIF1—loxP mice, Note the increased autophagy
(increased expression of stained brown cytosol at hematoxylin stained nuclear periphery) in CRIF1 deficient heart (n = 4, 40

HPF images for each group, Bars 100 um). *p ¢ 0.05,
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