902 ISSN 1007-3949 Chin J Arterioscler, Vol 22 ,No 9,2014

- LIRHFSR - [ZEHS] 1007-3949(2014)22-09-0902-05

RELMa/FIZZ1 {5 5 @it 2z 8 0 E 55 P aibr
71N B 2 Wi 55 A R AL B B N 1 5 5 A4 19 535 M)

kB, SKLIRR, ZF=REHE, R, HER'
(1. FMAARERS AR, STMNAEFMET 550002; 2. FdE R EERS A, LA L FH T 250031)

[X$iE] RELMw/FIZZ1; #HMEEE ERARSR DR, SHIRBAFRNL,;, hTHt; FTE%

[ E] BHH HWHTERKLES T o REEEBS T 1 (RELM/FIZZ1) 3 #H A5 & & E(ApoE) 2 H stk R 3
PRIGAERRALE S AL M B AT A R R A T8, FiE 8 A#r C5TBL/6] ApoE A B MM R 20 R, "REH
Re4AA4t 12 B G AL A AR 48 & RELMo/FIZZ1 48, % & 10 R C57BL/6] B A & ) K AF 4 57 BB 48 ; RELMo/FI1ZZ1
TR E EHEM RELMa/FIZZL T2 AE4 R FH, BRAOREZFHRHNE o632 A 3547 HE £ & | A
F BAR AR T S F B AR B AR AR @ AR B B @A R R 2R R4 S R & E £ Fh Ik e F A RELMo/
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[ ABSTRACT ] Aim To investigate the RELMa/FIZZ1 signal pathway in intervening atherosclerosis in experimental
animals, and inspect its influences on angiogenesis. Methods 20 ApoE ™"~ mouse were fed with high fat diet for 12
weeks and randomly divided into 2 groups equally.  The model group were fed with high fat diet and another group were fed
with high-fat diet but were injected with RELMa/FIZZ1 for 2 weeks. 10 C57BL/6] mice were fed with normal diet for con-
trol ; The positive area of plaque were determined. ~The RELMa/FIZZ1 and CD34 positive response intensity at aorta vessel
wall, and the capillary density in plaque were measured by immunohistochemical staining.  Investigate the abnormally ex-
pressed genes and changed signal pathway via array hybridization. Results Compared to control group, model group ath-
erosclerosis plaque formed in mouse arteriae. ~ RELMa/FIZZ1 protein had obvious expression by immunohistochemistry in
atherosclerotic plaque.  Compared to model group, the correcting plaque area was significantly increased in RELMa/FIZZ1

group (31.58% +6.65% vs 24.16% +3.59% , P <0.01). The RELMa/FIZZ1 and CD34 positive response intensity and
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the capillary density in RELMa/FIZZ1 group were higher than those in model group (P <0.01).

Array hybridization data

analysis shows that 856 genes expressed difference significantly, which 391 genes raised while 465 genes lowered, and 22 sig-

naling pathways are significantly different, including that 12 signaling pathways are activity raised while 10 signaling pathways

are activity down.

angiogenesis.

Conclusions RELMa/FIZZ1 could promote the progression of atherosclerosis plaque by stimulating

The mechanism has a close relationship with the significant expression of Atg9a and Gng8 genes, the regula-

tion of actin cytoskeleton pathway (rno04810) and the activation of gap junction (rno04540) cell.
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1.1 EFERFFEE

8 JE# C57BL/6] ApoE #t I &k & /N L 20 2,20
~40 g;8 JE 1% C5STBL/6) % 4 AL /N R 10 2,20 ~40
g, mAEAFE LB P ORM, R4 FIZZI
(RELMa) %t 4K ( 3£ [E Abcam A 8 ), & 4 FIZZ1 &
B ( % [ Santa Cruz /A 8 ) , TRIzol( % [# Invitrogen 2
7)), AR £ A 4 B (horseradish peroxidase , HRP)
FIRLFERE C(EPHEFEDHEAANT),
DAB B &RA & (P LAEDARAE), KR
A E KA (£ E Agilent A F)) , W F 2 RA &
( %= & Agilent A7), %ot E %% ( H A Olympus A
#), 4t b AT (% & Nanodrop 28 )
1.2 ZRWHARBLGHE

C57BL/6) ApoE £ F Btk /N 20 R & 7 % &
HT21 AENERE, % TE AR (2% EE
B 0.4% AR 3 (10. 0% J8 B .69. 6% & & 17 £} ) ¥
F12 A, M~ v EAA (#TFHEKE).
RELMa/FIZZ1 41,4 %1 10 R ;10 R # 4 A& C57BL/

6J /N R A 38 R E b At BB 41, RELMa/FIZZ1
HT R & E 4 # 4 RELMo/FIZZ1 (1 x 107°
mol/L) B R FES 1 mL, & H 1 &,
1.3 #RAHIEFREZEK RELMa/FIZZ1 ,CD34 &%
AR A= g

TH2EARERER, AR, AEEHEK
WATHE R S, B £ 30 AR 38 £ 18 £ 20 fk B i
B, &8, FAREFRITCHE L em T,
HEEY, H & B R, B A ATH A HE 3
B AR EES 4T EMNERSE AR (PA) &%
B EA(CVA) ZAREZEH AR (PA/CVA) ; H 4V
B R 8 5, & F EnVision %' 4T RELMa/FIZZ1
K CD34 f iz L6 6 E15E 6k Mk,
RN EE =HERNER/ FHERLEME, 5
% Kaku %/~ 4009 77 7% ,400 £ 5 T £ CD34 7
I0HYHT A LA R A X, B A 3 bk R AL 2 R B
FR T 10 MLE B H(E
1.4 ZhEkA K S E R R ALK

(1) I TRIzol # 3 £ 3 ik 41 21 & RNA, & RNA
2K/ A5 B A Bk E St E#AT LR Ak
B Bl pL & RNA & ST EAAEE, AR 1
pg & RNA $EAT 1. 5% 37 Mg 18 6 I o ik 0 A7, AR %
RNA HAW T E, (2)cRNA 718 & 6 ik il 2 4% 5%
HERIUFEAR RNA, 1] & RNA B EP & (1.5 mL) # /n
ANARAR RNA 4 2 pg, i NEI 45 pL, fl = RNA B A
AEE 115 pL, 48 47 ,60°C K% 10 min, 7K K 4
H'5 min, F 4 548\ DDT (K Z A 100 mmol/L) 2
WL DNTP 1 pL. %% # 7% 4pL RNase OUT 0.5 pL,
MMLV RT 1 pL,#it8.5 pL, B4 B0, #% 65C |
40°C BRI 2h, DL pk &40 cRNA, & )G Jf aaUTP 4732
4 Bt cRNA , 33 3¢ Raeasy Mini Kit ( Qiagen ) 4fi 1k,
(3) % F A A B AL T . 2 KR B ) A% BR R A
Agilent G2565B X HAH (2 HE K 5 pm) RERE
Z, 9 A % 1 Agilent Feature Extraction ( Version
0.731) i B 4 &, £ F| Feature Extraction ¥£ 4T3 —1t
MBI Agilent B0 B 31 & AR, gL
MR &, RELMa/FIZZ1 41 5 %t B 28 |6 12 5 58 £ i
EE BN EERXAKTH T, EHEEH=2.0
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11.5. 1 %4 3 RELMa/FIZZ1 41 70 3 8 41 19 2
F 3k FE F YEAT AR E Al F B 22 475 | Gene On-Tolo-
gy (http ://www. ncbi. nlm. nib. gov/) I ¢ 2 £ 47 1
MEFEERH#TH RS LN, P<0.05 HEFRH
GATFE L,

2 # R

BBkR BN RTRE LR
X BRI CSTBL/6) B AR /N B 35 m Tk &
Jei W 2 S kPR R R vl R oA AL 76 K 400 i % g I
AL SRR IR 12 J8JS  HE B4 7R ApoE %&
DR i 53k B = 3 fok 6 9 A A . %) 3l Jok o3 R A 1k 3

2.1

1. FEEZNRK HE F( x100)
41,84 C57/BL 6] /N RIGHIFE B L,
Figure 1. HE staining of abdominal aorta ( x 100)

F 1. FARKER NEEBEREREFRERLR (v 25)

B, MRS R TR N S R R AN, N T B
Heh A fH [ B 25 5 £F 4808 JE i 1 7 RELMa/
FIZZ1 & H 35 , RELMa/FIZZ1 44 7] UL Kz 40 Jifd
b fH: A P T B 6 R 2 L % g o T R A TR ] 44
InCE 1) o BEARTHAALENR 73 A 45 R R B2 |
RELMa/FIZZ1 2H 2Z [ 5 A 38 B ) B S 1o AR Il 487
BRI A 22 5 0 B3 M (0 RELMa/FIZZ1 4145 1F BE
HemifR (P <0.05;% 1),
2.2 HBHEFFNPK RELMa/FIZZ1 ,CD34 PHE KR K58
& R BEHR A 4 & b 3%

¥ RELMa/FIZZ1 .CD34 #ifis 44k e o,
FH 0T HRZH 5 3 20 Jik o TG T, R UL s A RE B B
K RELMo/FIZZ1 ,CD34 Fik M, Tk f7 401,
M 7 RELMa/FIZZ1 H| ¥ J5, RELMa/FIZZ1 4
RELMa/FIZZ1 ,CD34 BH M 52 10 56 i 5 5 700 2 &g 3
HE ERAE G E X (P <0.05) ; 5HIRAH
5, RELMa/FIZZ1 41 3 A i 48 5t B B 38 m (P <
0.05;%2),

A AEEI LT UL REBEEE B B 9 RELMa/FIZZ1 41, 7] DL RERE AL N &6 5 C %) IR

Table 1. Comparison of PA, CVA and PA/CVA in the three groups(x +s)

9 A n PA(pm?) CVA(pm?) PA/CVA
EilEeE) 10 0.43 £0.19 1.80 £0.20 24.16% +3.59%
RELMa/FIZZ1 4 10 0.49 £0.26 1.82+0.24 31.58% £6.65%"
X HE 2 10 - 1.76 £0.19 -

a P <0.05, 5B AT,

% 2. %4 RELMa/FIZ71,CD34 PR R BB ERFEME LI (v +5,n=10)
Table 2. Comparison of RELMa/FIZZ1, CD34 positive reaction and new vessels in three groups(x +s,n =10)

! RELMa/FIZZ1 CD34 HAE MR
ikl 1289.51 +167.83 2396.43 +149.95 13.36 2. 16
RELMa/FIZZ1 4 1984.98 +217.42° 3356.12 +242.16° 20.88 +4.35"
Xt B2 - - -

a N P<0.05, SHAH AT,
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RELMa/FIZZ1 28} % BEALIES A 4% 38 45 5% 53 5l
KM Agilent G2565B 2 G HAHEAT 44, 45 R AF
G Agilent FEFR NG RIS 515 51
PO YR T 2 WA, 25 5 ik B DR a4
bR EL MR M A, &5 R T (1) RELMo/
FIZZ1 A A0 REZH Y 26 PR 3R 08 BT 22 v, A 391
AL L 465 AFE T, 2t 856 4>, kb2
FEPEFRIA B 30 5 N AME S i 5 AL LBl R
FB SRR A B A B AR AR OC . 3R 3 AR 22
SRR, (2)22 W E T2 SR T i,

ARG FVRME S 12 45, S50 A A S B g
RSN 25 A B 22 98 45 38 % (regulation of actin cy-
toskeleton ) | ZEBE H2 15 %5 38 % (gap junction) |
P LY 5K (dilated cardiomyopathy ) | E00 R H P
0% 0 LA (arrhythmogenic right ventricular car-
diomyopathy , ARVC) % ; 1 P T /{5 53 % 10 4%,
U bacterial invasion of epithelial cells ¥4 Y&
A 38 #% ( glycosphingolipid biosynthesis-ganglio se-
ries) \Zh A 3% $5 18 1% ( adherens junction ) | & Ifil 41 it
% AR ( hematopoietic cell lineag) %6, & 4 %I
RELMa/FIZZ1 20 3% P F i 5 5 38 (T 5 4405 518
% S AR D REFIHE AL

% 3. RELMa/FIZZ1 ®RIFEEEERE LAEHE KW s 2EE

Table 3. Five genes of maximal up-regulated mulriples in gene microarray after RELMa/FIZZ1 stimulation

RSO S T B TR
(RELMa/FIZZ1 #H/ % HE2H)

NM-001014218 Atg9a 7.30 Atg9 autophagy related 9 homolog A

NM-139185 Gng8 5.91 Guanine nucleotide binding protein

NM-198049 Slc10a6 4.76 Solute carrier family 10, member 6

NM-001107354 Hist1h2an 4.46 Histone cluster 1, H2an

NM-001135046 Arpp-21 4.14 Cyclic AMP-regulated phosphoprotein

% 4. RELMa/FIZZ1 R iEELAE S @K

Table 4. Partial signal pathway of up-regulated activity after RELMa/FIZZ1 stimulation

Sl AN ] iR Fisher 565 (P {H) F A
_ ACTN1//APC2//ARPC1B//CSK//FGF21//1TGA1//
4 JEL A
mo04810 AHALS 2R 1A 0.002 MAP2K2//NCKAP1//SSH3
mo04540 R 0.008 ADCY5//HTR2C//ITPR1//MAP2K2//TUBA3 A
005414 N AN 1K 0.012 ADCY5//CACNB1//DAG1//ITGA1//TGFB1
mo035412 FooBRE A Z LR 0.035 ACTN1//CACNB1//DAG1//ITGA1
rno04970 IR Y 53 T 0.022 ADCY5//ATP1A3//ATP2B2//1TPRI1
. FIECZEE ST
3 17 g

RELMa/FIZZ1 J&3E 10 4K 8 Z I —1 5 %
FEAR RS S A 2 RN T, iz R8T 5
FRiCEE 7 2k PR —Fh 2 I R 2 1, 7 3k
PEPEOE 1Y 05 40 A ke 42 A i I A5 B | A 1Y 1Y
FHAPIA R, RV, RELMa/FIZZ1 REHI
ST LAY LA L L P B A B iR, B AR
PN A A HAEE S A Eh 25T
YEFESY . B RELMa/FIZZ1 68754 3 3 30 bk o) ke f
At Jrb i 48 B AR e 5 BE B B 45 M G & anfar o
JuHJEX} RELMa/FIZZ1 f BRI NLEIERE? H

ARSI EE TR /N BBl ok ok A 458 L0 BRE BT i
JEBEH N & B RELMa/FIZZ1 ik, SRATRTIADIGE
LEHRAHAFS T RELMo/FIZZ1 HIKS |, B8 RE 5 He
RELMa/FIZZ1 } CD34 FH M S 1 5 5 384 5 (1) [] s
BB T AL 8 A, B T A A A
TERTAGER ORI TS P, Sun 2517 75 G 100 12 Wi firi 21 21
BB A A I 2 B0, RELMa/ FIZZ1 76 il 148 DL & =
MW 201 it P B g e 3k | HL e R 0 1 5 1 A8 A e AL A2
B IEAROG , ASBIF 5 i A AR 3l ) S B IE S5, 78 5
Jok s LR AL i3 2 7 RELMa/FIZZ1 X 3 30 ks
RERE AL BE B P 1M 75 BT A A PR SRR, S T BB
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I FH R 28 Bl Tk P Bz 40 i 4 3k TR 3R R 8 458
AR #— 40 RELMa/FIZZ1 2 % BB 2H 335
A B 25 5 0 3 R R A 50 s 0 v S R o ]
HG 391 AN 35 PR P 5, L P IR B R A9,
Gng8; i A 4 i AL zh & A - 42 W 1 il %
(rno04810) | BEBEFE(S 538 % (1mo04540 ) 45 12 4%
Tl B B, YR R 1Y Are 3[R BT g A
M E A HAT R BLE 31 Fh B 1EAH 8 H (auto-
phagy-related protein, Atg) H1IME——Fp ik & & H,
AWFFTRIY | Atg9a Fik 2 4L [ W) HE 2 1,
MR 40 i 5 S it 5, R, Atg9a X T
MR TSR AR E LAY, B Atg9a &2 E] RELMa/
FIZZ1 WIS , DR A5 25 bk 9 B 40 3% 1 36 om , J
I3k TR TR A Sl bk Y T 1 3 2 0 il A 1
L, B—FREEREEN Gng8 HH, &40
PR IR RS i AR — N o E B Y R Ak R o A
JPE I G E AR BRI LB IRk 2 5 2 FiE
ST A 2 5 il 2 4% R IR &2 B
W5 LA Sl i R s EE M AN G &
FREEZ R T2 2 5 8 1 iy 8 40 i i) 32 78 L 4
b, DAL P B 200 i 0 16 5 | 3 R s T 5 2 A
RO HERATHEN, 4 RELMa/FIZZ1 $345
Gng8 FIRHEAN, fi T G & AHBEZ A5 55 Gl
%, PR HE T 2 Bh Ik N R 40 A1k A RS R IR B
i, TMifE RELMa/FIZZ1 B R 5 S IlshE
FE 21 3 I 2 AN A2 Bl ad B e A 4
5y JEANEIE SRS B T, R T A0 5 1 L g
ST A I A P s AT SR AL 2 R AR b R AT
Byt i RELMa/FIZZ1 00 45 S 9 WLZ0 i i
WUSH R B S0y 3 i A5 2 sh iR B g g
W5 5 S FE IR AT R A LAY L e A, E 2 i A
I B 2 A AT T B ) B R 2 S A AE T
ISt (7] ) B0 T 254, L P AN 1 T AL HE 6
AFE L B (B (Cx) P AR B, Cx K
EHY Cx43 Rk bR B3, v AR 3 N R 40 i
JF- W LAn i f 2 #2  BF L, RELMa/FIZZ1 ]
3 2 X A B A A I 1 o R 2 R Al A
I A

25 AR, #eA1I RELMa/FIZZ1 AT 3 ik
SRR BER LA R AR, HPLH S B Atg9a  Gng8 Jik
PR3k 306 1 40 M L ) 2 11 2 08 77 3 B | 4% B
HEAE W A OC, 3R Bl Ik o R B Ak B 15 B B
BRI X —HLE AR T B AR S , by B Bk
FERR AL B 1A BEAE 158 ) S SR T A
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