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Transgenic low expression of Tomoregulin-1 accelerated dilated cardiomyopathy patholo-
gical progress in mice

Zheng Yuan, Hou Daorong, Fu Heling, Yin Yuan, Bao Dan’

Animal Core Facility of NMU ,Nanjing 211166, China

[Abstract] Objective: To explore the effects of Tomoregulin-1 on dilated cardiomyopathy (DCM) pathological progress in mice.
Methods: The expression level of Tomoregulin-1 in the heart of wild-type and ¢TnT"*"¥ DCM transgenic mice was detected by Western
blot. The phenotype analysis of the non-transgenic littermates (NTG) , heart-specific Tomoregulin-1 knockdown (Tomoregulin-1-kd) ,
c¢TnT™*"™ and heart-specific Tomoregulin-1-kdxcTnT"*"" double transgenic (DTG ) mice at 2,4 and 6 months of age were analyzed by
M-mode echocardiography and histopathologic examination. Results: The expression of Tomoregulin-1 was significantly increased in
the heart of ¢cTnT"*" DCM transgenic mice. M-mode echocardiography showed that the heart - specific Tomoregulin - 1 -kd mice
presented thin-walled ventricles, larger left ventricular diameters and decreased cardiac function at 2,4 and 6 months of age compared
with the NTG mice. The DTG mice presented significantly thin-wall ventricles and the tendency of larger left ventricular diameters and
decreased cardiac function at 2,4 and 6 months of age compared with the ¢cTnT"*"Y DCM mice. Myocardial disarray and fibrosis were
clearly observed in the heart tissues from the Tomoregulin-1-kd mice compared with the NTG mice. The DTG mice presented more
serious pathological phenotype compared with the ¢TnT"*"" DCM mice. Conclusion: Transgenic low expression of Tomoregulin - 1
accelerated DCM pathological progress in mice. Tomoregulin-1 may be an important modifier gene of DCM.
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Tomoregulin-1, HFK TMEFF1 5% TR1, /& 1996 4
Eib 25" M BGAE IR TUE T o in— e (Al b & LAY
LASHTEE A i i 2 1 o AR 2R, 7R/ BURT NS5 I
PR N 78 B S Tomoregulin-1 [R) JFEFEH , A
Tomoregulin-1 F K T Y A1K 9q3177', Tomoregu-
lin-1 F2ZEAE IR JiR 4 75 Y F0 i 301 R AR fr) Fp i i 22
Fgh Rk, S 565 B KT AR
MK 22 RGEIE W IRERI AL

Tomoregulin-1 7£.0EZH AU IR AT 235, H E
52 500EE B Cripo 256 o G T 40 b iy
Cripto B 2k 25 S EUIL A W 4 5 1 Rk sk, (IR iR
200 B e FTL AR L 53 A Bt (E AN S i [ Al 2
TSI AE I BE ST 5 Cripto & PR ERISR /1N U PR CoJE 2
BEBEAEAGIAZET-" . ] D Cripto X /Oy IE IE# &
B R HREE, Tomoregulin-1 X 1] HH% 5 Cripto 45 &,
$275 Tomoregulin-1 A] fE 2 5.0 E & B A IR4E S
JUE 0 1 A e o AR SR & B, Tomoregulin- 1 7E
™™ P 5K 0 JIL %% (dilated cardiomyopathy,
DCM)FRL/ N O L AU 35k i 3508 g 5 T B B
i) JG Tomoregulin-1 7E DCM H [ D REHE , K L AR
KT O IEA ZURE R Tomoregulin- 1 (IR IA 5
A (a-MHC-Tomoregulin-1 knockdown, Tomoregulin-
L-kd) /LR T T Y e L [N (- MHC - T T,
T ™) DCM /N 252, 34 XL B[] (double
transgenic, DTG ) /N, XTI IEIE A (4544 F1 D) BEi#E
11453871, B85¢ Tomoregulin-1 % DCM i B R AYFZM

1 #EIAEE

1.1 ##

Ve 2 A # 8 CSTBL6] 15t 14 15 5 1 B 4 =Y
(wild type, WT) /IN B (b 52 T 24 38 1) 42 52 55 s ) 4
RABRF]) 75t B it 1 R 25 [R5 55, R (23 +
2)%C,12 h: 12 h BI/EE AT HE, 3% A i AOK FER £
SEUG b K S B E AR Y AT Bt R R 2B
Y 5103 51 25 (TACUC) L,

P10 B Tomoregulin- 1 T4 (AF1995) (R&D 2%
Al & E) , YT GAPDH HUiA (IR A F]) .
PCR5 Y ISR LE Y HAA A F 45 1L, PCRAH
KRN A RER AW TRABRA R . MATE RO
SE AT IR VevoT70/ NI 515 255
12 7%

1.2.1  Western blot # | Tomoregulin - 1 A& cTnTHHY
DCM AEA /)N RS R 20 22 P 68 ik
RIPA 25 2 57 5l H2 L 2 A i WT C57BL/6]

/N ¢ TnT™ ™ DCM /N RGO IR BV 1, 005 2 Pk
&, 47 SDS-PAGE B HLUK , AR 2= NC R L,
BT 5% WA AT, 3BT B Tomoregulin-1 4T
PRAEI Tomoregulin-1 £ F 14335 7KF , HRP-B LAY
PR & —PT, HRP-{HEX /) GAPDH 57 [
PUERAE NS . F Image ] 0 7 50140 2 Western
blot 4577 JKEE A 77 7 7317 o
1.2.2 PCREZHA AR eg KA A

Tomoregulin-1-kd AN BT e TnTH Y DCM 7D
BRC R B 2 R A B I A S50 S Y BT A
fE. ¥ E S A Tomoregulin-1-kd /)N BRI ¢ Tn T
DCM /R38R DTG /N o T 3L/ IR
9~14 d HETEEEEARIC , AT T B9ZHE, ALk
FEIIE L] DNA, PCR X675 B PR /)N FRGHEA T 32 [ 7Y
Kzl . Tomoregulin-1-kd _3iF5149)°4 5'-CGACAAC-
CACTACCTGAGCAC-3', Fii#5 %k 5 -GCCCTC-
TAGATCAACCACTTTG-3" 5 JZ W 5514 : 94 °C il A8 P
3 min; 94 CZE4: 30 s,60 CIE k30 5,72 CLE{H 40 s,
30N 1E 3 ; B i & Tomoregulin-1-kd R BN
525 bp, InT™™ L {iF 51 ¥ h 5" - GAACAGGAG-
GAAGGCTGAGGATGAG - 3", F i 5l ¥ N 5 -
TATTTCCAGCGCCCGGTGACTTTAG-3" 3 i 414
94 CHIZZ 1 3 min; 94 CAEE 30 s, 58 CiE & 30 s,
72 CIEAH 40 5,30 MEIF ; H FIFEH T T F BN
369 bp,
1.2.3 MAR 5oz Bbn AR J0s IEe B A
LE M Fa Ty Bl
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/NERL, SR ZBE(0.18 mL/10 g MCE )RR, A 250 Al
X B8 E , 5 30 MHz 883k , #5470 WEHE 75 R 4553
B,
124 JRI L2 F A AE AR B N R8I 2w e 7%
AFe ) iy 4 Y fe

i 6 H #& NTG , Tomoregulin-1-kd, ¢TnT"*"
DCM F1 DTG /)N R, SUAFE I F A4k /N B, T FF M s
B O RO I ZH 21 [ 7E R VAR R bk 24 h S
AT oK 3 YR 9K ZE L (haematox-
ylin-eosin, HE ) Y& (&l Masson e (e "' 55 WEK
13 %itFFix

SEIOKHE DL B AR R (3 + So) Fom, Bl iz
FH SPSS 16.0 Gt i1 XA B, B2 [a] Fb A o K56, 22
2 [6) Hb 8% FH one-way ANOVA R 1, P < 0.05 2%
SAEGIEE L
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A: Western blot #i1 Tomorgulin-1 7 ¢TnT"*™ DCM #5/N f{L0>
JEAHE P 235 B2 12 ] Image J #4353 7t Tomoregulin-1 Y 4H
KRR, 5 WT L L, P < 0.001(n=3),
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Figure 1 Expression of Tomoregulin-1 in the heart of
c¢TnT"""Y DCM mice
22 #HARDREARRGEL

N ARNE RV Tomoregulin-1-kd JINERAIT e T Ty
DCM/INRZS SR AT DTG /MR, PCR %7 B S [
NI T AR S (B 2) o
23 HARDRCEHSEMFARGLF S
SF Sy

1 T B Tomoregulin-1 & K 7£ DCM g B 7 72
HETIRE, 7390 T 2.4 .6 H % 3 NIRFE] O NTG | To-
moregulin-1-kd .¢TnT"*"Y DCM Fl DTG /N #4700 IE
SR . 4R IR, 5 NTG 4/NEAH EE , To-
moregulin-1-kd 2/ F 2. 4.6 H i3 R B = BE
A GO NI R GO DI RERES 1A A 200
28 W 4 AR I BE TR (left ventricular posterior wall
at end-systole, LVPWS) 73 5l Jik /N 12.69% . 13.49% .
18.17% ; /7 U & YN 46 A 3 115 BE JE2 2 (left ventricular
anterior wall at end - systole, LVAWS) 43 %] Ji& />
12.87% . 10.44% 14.72% ; 70> B WLAE A DI 42 (left

«—525 bp Tomoregulin-1-kd
ol <369 bp ¢TnT"""

E2 PCREEHERE/NRHEERR
Figure 2 Genotyping transgenic mice by PCR

ventricular diameter at end-systole , LVESD) byl
1.21% .7.96% . 6.97% ; 70> % Ji il 4 J21 %< (left ven-
tricular percent fractional shortening, LVFS) 43518/
4.02%.11.88%.12.16%, 5 cTnT"*" DCM ZH/)> UAH
F, DTG AU/ T2 4.6 A IR B % BE 3578
WA HF T LVPWS 23 51 9 /N 16.02% | 11.43%
12.15% ; LVAWS 435198 /17 9.00% . 15.17% . 16.47%
I ELRf#E A& R3In, 5 cTn T DCM 41/,
DTG ZH/NRIT U H B0 Lo 28 NG R AL DD DS , (5
2RI REE(E3) . MOREIR](2.4.6 H ) A
BN B NN e Y13 A A A e O 5 i N D S
tH Tomorgulin- 1 .0 4 5 PR 35 AT 355 5 DCM 3%
A FFEIE T T DCM /R AR ELERE
2.4 FER R R0 Lt BTG & Fe 18] I AT AL 89 0%
LR TR A 5T

5NTG /NEAHEE , Tomoregulin-1-kd 2H /)N il L
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YRR S E (K 4)

3 % i

DCM J&—ZE LA A O B F/E AT D E Y K FLL )
RESZ 0 Ay BARAE H O VBRI , 75 B 9 R
78:100 000, S Bk T Je Lo AT img ML =2 75 & 0
TEEN EEGRRNEZ —, LM, OIS
5 H T (cardiac troponin T, ¢TnT) ) 228 4 R131W |
R141W . R205L F1 D270N 4§ ) 0] 3 £ DCM ) &
Ao B 2E R 2R B B A S S T 5T BT ST Y
T T L FL R /N R0 E 2 BE AR O AR K L[]
LT AL O LA M HES ZE L O DI RE T B, B
AL DCM R FEEAY | JEHAE Y DCM shAAl,

NI SR Tomoregulin-1 VE N —AN8E B3R
fRAE KR T 7R ¢Tn T Y DCM /) BURERY i ik 7k
- 4 R Tomoregulin-1 1] iS22 5 DCM Ji
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(n=69.36.20) .cTnT"*" DCM 4 (n=14 13 ,12) 1 DTG 4 (n=15.13,13) . Tomoregulin-1-kd 4l vs. NTG 4, P < 0.05,"P < 0.01,""P < 0.001 ; ¢Tn-
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Figure 3 Phenotyping analysis of transgenic mice in cardiac morphology and function by echocardiography
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Figure 4 Histopathological phenotyping analysis of transgenic mice
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growth factor-B, TGF-B) & A= K A 145 & LA il
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NIRRT A A R 0 2
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RGO EZH 2R 263k 10 2 1R, % 55 Tomoregu-

lin-
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