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II. FBROME (RIEHERE)

KRR R ORI IS 3D < TEH MEHERFIE O BT L 2 A1RBIER O e (B2 1 —>)
(1) DARESREERIE - #RIZH T 5 ANGPTLS OHEHEMR
DARIIHEFEEFHSEROKRE RAEERTH Y | RIS OBENEZEN TS, &
M7 —T 1%, MEeEME R EOFEARICLD A b L RITE > TLAMIICHT 5 ANGPTL2 OJH
DI DRI I D vy 7 AR REIRERE & O = R X — RSO T 25l &Rz 2 &
TOLAREORIE « #ERAEET S 2 2B 62 L (Nat. Commun. 2016), & 52, LR 5 &
YFRImME R RO T T RERE T A VA & VDI AIIEIZ IS T D5 ANGPTL2 ORIFHE 2G4 5 8118
B, DARRRREICH T 2 FBIRRIE L 7 D 2 #HI LT Lz,
(2) WHE AR R MEMERRIC 331 5 ANGPTL2 OFEHERE I
CNETOMNIERRE2 S, ANGPTL2 [3HARMEEICEAD 5 2 7 F R 2 3G 3 2 25, @Rl 72
ANGPTL2 v 7 F/VTBHERIEA B L, Hix RIRBORIE - ERZRETHZ L2 Lz, 46, 2
M7 —T7, BERRROEEEHERCR 1T D ANGPTL2 OEHREZRA LIZ L 24, IHE R =
v FE TG D ARHESERIIL ok ANGPTL2 234 — k7 U 9 BMP ORBEMEI+5 2 & T, B
RIS D BMP & 7 FIURIFI 2B T = U A Ml L, AR E LT, BT =0 v ST
(KA 72 58 b e O MERF - HEFEAREEIZ 1 2 BB Ak O T H kR ds L ORI GETE 2 il L <
WL ZERABME R -7 (EMBO J. 2017),

HAER T 70 —FI2 &5 ANGPTL Hi#l sz SR O [AE ¥ KX OSLIRREERET  (Rifh 7 1—7)
LILRB2 & O AMEMICE DS ANGPTL2 @ C £ K A 1 (ANGPTL2FLD)IZ %t L C, AbifE K5
AR 2R BE v ¥ —OFAT RS TLEM T A 77 U — 0o bR EREREEIC LY
ANGPTL2FLD & HERMEGEZ R ITILEWE A 2T 72, WRIZ, LEEEARIZED S N K KA A O
DOIZEEHIFEFRE 2B D A LV RaA )L RAAL U~ ANV ToF A 7R EAE O RIGEREBLR 2 4
L7,

M R R T DI ANGPTL2 L ~ULds L O ORI ZE (b 23 A 15 BB SE0E « 1 B 12 RIE B0
fRBR - CILETERSE (2 7 v —7)

(1) EEFEE &7 — & i

2002 35 LV 2007 FFO A LATIEBR gt iz 25272 LTz 40 LA EOFERD B 5 ak— M ERgHs, K
FEELED, 7o — NRA, BRI T 2 PE ATV, HIEOATEEER OFRIER L UBE LI o0
TEMHAEZITo7o, EHIT, TOREMELZHNC, MEHEITHOT — 2 28 Lz,

(2) 1fiE ANGPTL2 L L8 E i 5 AE 58 & OB 12 K E 4 8

AAEFLIIMEREELIC A &R X . 2002 FEO K IRTIE RS EZ 2 272 L7z 40 k2L EofER 3005 A% 2012
EFETO 10 ERLER L7l 2 AV ¢, s ANGPTL2 B &0 (BRI DR S, IMZaF) F8E
BLORECOMEZ R L, TOf5, ANGPTL2 N E < 225 & & IS OMERORIEY X 71X
ARBICEA L, ZOBEIZAZRY v 7 vy R —2mEE C JISERAOYEL LA ERET L &
WS Ui, MEMLME DR B & AR 23T TRET L T b [ABRO B A 3R 7o, ARFEE T Z O % 530
FAEIZTHRE LT (Arterioscler Thromb Vasc Biol. 2016), F7-. ANGPTL2 &fEHILL A EHRHE% O
FECY A7 ERBEICBEE Lz, YL RO G, M ANGPTL2 (300 MR OFIERLIE & Tl 5
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A F~v—T—ThdIZ LIRBES NI,
(3) 1Ly ANGPTL2 L~V DOfRIRFRIZAL 23 O LB IR FEAE T M E 5 78
WEAEEIZ 5 & foi & L 2002 4F & 2007 4= 2 [B] O A [LIITI5 B # 2 C if. H ANGPTL2 2 % % I & L 7= 2450
%% 2012 FF TO 5 FRLEHF L7 pifE 2 AV T, fijE ANGPTL2 L ~L OFRRIFRYZEA b 23 O ifiL B 65 F i
ZRIE TR OV TIRFT L7z, ZOfE5R, 2002 45 & 2007 40 2 [A1 & & ANGPTL2 o i H i 23
TholefaiEEL 754, 20 bMPRENEE TH > ZHETITABICLILERBIED U A 7 3 E
STV, —J, 2D B 1 FEOHRT ANGPTL2 O 1 1 E A3l T & - 72 BE Tl i & 9%
FRED Y A 7T B e BT e b o Tz, OB IR & R MR DB RIS N AS FPHS A3 1 TR LT b Ak oo B
HRIE SN, FEH PRSI A R TR o7z, LLEOREEN S ANGPTL2 O i Hi & 23 Rt &
AR 2 &N MAERIIEDMRE - & 725 2 & BRI S 7,

Clarifying the pathology of lifestyle diseases caused by alteration of homeostatic maintenance based
on tissue repair and immunoresponse
(1) Roles of ANGPTLZ2 in development and progression of heart failure

Heart failure prohibits living people from living a healthy life. The number of patients with heart
failure is increasing globally as we become an aging society. Therefore, clarification of the
mechanisms underlying heart failure development and progression is crucial to develop an effective
strategy for treatment. We showed that angiopoietin-like protein 2 (ANGPTL2) expression is
increased in pathologically stressed heart and that elevated cardiac ANGPTL2 impairs Ca2*
handling and mitochondrial energy metabolism in cardiomyocytes, thereby accelerating cardiac
dysfunction (Nat. Commun. 2016). In addition we demonstrated that suppression of ANGPTL2
induction in cardyomyocytes using adeno-associated virus vector harboring Angpt/2 shRNA could be
a novel therapeutic approach for cardiac dysfunction.

(2) Roles of ANGPTLZ2 in homeostatic maintenance of intestinal tissues

We previously reported that ANGPTL2 signaling promotes tissue repair, while excess ANGPTL2
signaling plays roles in development and progression of various diseases by causing chronic
inflammation. Here, we showed that ANGPTL2 contributes to homeostatic maintenance of intestinal
tissues. We found that ANGPTL2 is expressed in intestinal subepithelial myofibroblasts (ISEMFs)
that contribute to intestinal stem cell niche formation. Moreover, we demonstrated that
ISEMF-derived ANGPTL2 suppress the bone morphogenetic protein (BMP) expression in ISEMF's in
an autocrine manner and subsequent the BMP signaling-dependent B-catenin degradation in
intestinal stem cells, thereby promoting B-catenin signaling-dependent maintenance and
proliferation of intestinal stem cells (EMBO J. 2017). Theses findings indicate the importance of
ANGPTL2 in the intestinal stem cell niche in regulating stemness and epithelial wound healing in

the intestine.

Identification and structural analysis of a novel ANGPTL receptor
We performed the differential scanning fluorimetry (DSF) technique to screen chemical library of
Center for Research and Education on Drug Discovery of Hokkaido University. We have successfully

identified several compound candidates to bind ANGPTL2. Next, we have constructed several
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constructs of ANGPTL2 to regulate multimeric forms. These have been expressed in E. coli as

inclusion bodies and refolded into active multimeric forms.

The association of serum ANGPTL2 levels and their temporal changes with the development of
lifestyle diseases: the Hisayama Study
(1) Follow-up surveys and datasets preparation
For the participants (aged 40 years or over) of health examinations in the Hisayama Town in 2002
and in 2007, follow-up surveys for new events of lifestyle diseases and mortality were conducted by
means of the annual health examination, questionnaire by mail, and hospital visits. The datasets for
statistical analysis were updated using the data from the follow-up surveys.
(2) Associations of serum ANGPTL2 levels with risks of cardiovascular disease (CVD) and mortality
A total of 3005 individuals who aged 40 years or over in 2002 were followed up for 10 years until
2012. The associations of serum ANGPTL2 levels with the development of CVD (coronary heart
disease [CHD] and stroke) and all-cause mortality were examined in this cohort. An increased
concentration of serum ANGPTL2 was significantly associated with a higher risk of CVD. These
associations were diminished after adjustment for metabolic syndrome components and
high-sensitivity C-reactive protein levels. Similar findings were observed when CHD and stroke
events were analyzed separately. We reported these results in a peer-reviewed journal (Arterioscler
Thromb Vasc Biol. 2016). In addition, higher levels of ANGPTL2 were significantly associated with
an increased risk of all-cause mortality after adjustment for multiple risk factors. These results
suggest that serum ANGPLT2 is a biomarker predicting the risks of CVD and death.
(3) Association of the changes in serum ANGPTL2 levels with the risk of CVD
A total of 2450 individuals who had serum ANGPTLZ2 data in two examinations in 2002 and in
2007 were further followed up for 5 years until 2012. The association of the changes in serum
ANGPTL2 levels with the development of CVD was examined in this cohort. The subjects with low
ANGPTL2 levels both in the 2002 and the 2007 examinations were used as a reference group, As a
result, subjects with high ANGPTLZ2 levels in both examinations had a significantly higher risk of
CVD than those with low ANGPTL2 levels in both examinations. The risk of CVD was not elevated
among the subjects with high ANGPTL2 levels only in the 2002 examination or only in the 2007
examination. With regard to CVD subtypes, there were similar findings in the association of the
changes in serum ANGPTL2 levels with the risk of CHD and stroke, although the association did not
reach to the statistically significant level. These results suggest that sustained elevation of serum

ANGPLT2 is associated with the increased risk of CVD.
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