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ABSTRACT

Background and Objectives(] Human Troponin T & I (TnT, Tnl) has several isoforms which have different
functional property. This study was designed to describe the isoform expression of TnT & Tnl in failing and
hypertrophic human heart and during normal development. Materials and Method[] Myocardium was attained
from hypertrophic hearts (N=10) of TOF patients who underwent myomectomy, from failing hearts (N=10)
of transplant recipients, from normal hearts (N=5) of patients in brain death and from aborted fetal hearts (N=5).
After the extraction of RNA, RT-PCR was performed for TnT & Tnl isoforms and GAPDH to evaluate the
isoform expression qualitatively and quantitatively. Results{ In terms of Tnl, slow skeletal Tnl was expressed
more than cardiac Tnl in fetal hearts[ratio of Troponin over GAPDH (R)=1.30 0.5] but cardiac Tnl was dom-
inant in adult hearts (R=0.30 1.1) (p<0.05). Failing hearts showed similar pattern with adult hearts (R=0.30

1.2) and hypertrophic hearts showed the intermediate pattern (R=0.90 1.3). In terms of TnT, T1 and T3 were
expressed in fetal hearts (R=0.04, 0.8) but only T3 was expressed in adult hearts (R=1.1). Failing hearts and
hypertrophic hearts showed similar pattern with adult hearts and no differences in the amount of expression
(R=1.4, 1.3). Conclusion There is isoform switch from fetal to adult form during development and it might
be responsible for the differences of myocardial functional property between fetal and adult heart. Failing and
hypertrophic hearts showed no differences with normal hearts, which means the isoform switch of TnT & I
might have no significant role in functional disturbances in these conditions. (KKorean Circulation J 1998528
(10): 1760-1766)
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0 100 mgd RNAzol 2 mid OO O 00O (homo—
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rom00 1500 400 000000 O 0000 OO0
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000 O 00 —-20000 4500 0000 O 15000
romO0 1500 000000 RNAODO 000 OO0
0 75% ethanold OO0 O 12000 rpmO0 800
000000 RNADO OOO. ODOODO RNA OOO

Table 1. Clinical characteristics of patients with heart failure

Age Sex Diagnosis LVEF (%)
30 M d-CMP 20
36 M d-CMP 15
38 M d-CMP 14
38 F d-CMP 21
43 M d-CMP 16
48 M d-CMP 31
53 M d-CMP 21
54 F d-CMP 20
55 M d-CMP 25
57 F d-CMP 12

452+ 9.5 MO F=703 19.5+ 5.6

LVEFO left ventricular ejection fraction
d-CMPO dilated cardiomyopathy

Table 2. Clinical characteristics of normal heart donor

Age Sex Diagnosis LVEF (%) ECG
10 M Anaphylaxis  NA Normal
15 M ICH 60 Normal
27 M ICH 61 Normal
33 F ICH NA Normal
59 F ICH NA LVH

28.8+ 19.2M0 F=30 2

0.5% SDS(sodium dodecylsulfate, pH 7.2)0 OO
suspension] OO0O. 00 OO0 —-700 0O —200
00 ooooo.

2) 0 O000O RNA OO 00O 260 nmO O spe—
ctrophotometer]) OO0O0 0000 O O0O0O0O OO
00 000 0.8% agarose gel(ethidium bromide stai—
ned)d OO OO0 O UV transillluminator(UVP)O
0000 RNAO O0O(degradation) OO O O OOO
18s0 28sbandd OO OO OO0 OOOOO.

RT-PCR(reverse transcription and polymerase chain
reaction)

Reverse transcription

Promegall O reverse transcription system] [
000 00000. 0 oooo oo oo ooooo
0O 000 RNAD OO 2ugd OO0, 00O 25 mM
MgCl, 4 ul, 10X buffer 2 ul, 10 mM dNTP mixture
2 ul, rRNasin ribonuclease inhibitor 0.5 ul, AMV rev—
erse transcriptase 15 unitsU OOO0O OO OO0
20 uld OO0 RNase—free waterd O00O0. 42000
3000 0000 O 990 50, 00 500 ODOOO OO
00 00O reverse transcriptased 0000000,

PCR
Tnl mRNA O0O0O0O 0000 OO0 00O 00 pri—

Table 3. Clinical characteristics of patients with TOF

Age Weight Height _. . RVSP
(rr?o) Sex (kgg) (cri) Diagnosis (mmHg)
4 M 7.5 68 TOF, PDA 100
5 M 8.4 68 TOF, PDA 82
6 F 7.2 69 TOF 75
7 M 8 69 TOF 90
8 F 7.7 68 TOF, ASD 86
12 F 9.6 77 TOF 80
16 M 11.5 78 TOF 110
19 F 13.6 83 TOF 95
24 M 7.7 70 TOF 75
41 F 14.5 100 TOF 100
142+ MOF= 9.6+ 75.0% 89.3+
11.5 505 2.7 10.3 11.8

LVEFO left ventricular ejection fraction
ICHO infracranial hemorrhage
LVHO left ventricular hypertrophy
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TOFO tetralogy of Fallot PDAO patent ductus arteriosus
ASDO aftrial septal defect
RVSPO right ventricular systolic pressure
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merl OOOOO.

Cardiac troponin |
Upstream primer
5/ —ACCAGCCCCAATCGAACG-3’
(134 nt- 151 nt)
Downstream primer
5'—TCCGTGATGTTCTTGGTG-3’
(443 nt- 460 nt)

Slow skeletal troponin |
Upstream primer
5'—CTGAACAAGGTGCTGTCT -3
(49 nt— 67 nt)
Downstream primer
5’ —GAGTGAGCTGGGTTGGAG-3’
(688 nt— 705 nt)

00 primerd cTnlO 327 OO0 OOO OO OO
0, ssTnld 657 OO0 OO0 OO OO0 00 OO0
000 ooo.

TnT isoformd primerd Figs. 1 and 200 OO0
TnT isoformd product OO 15 00 OO0 OO
0000 ooooo.

Reverse transcription product 20 ul O 5 uld O
OO0 PCROOO OOUOOO.PCROOO OOO OO
0,000 00 30,35,4000 OO00O0O ooOOO.

Denaturation at 94, for 60 sec
Annealing at 60, for 60 sec
Extension at 72, for 120 sec

Internal controlD 0 OO0 GAPDH(glyceralde—
hyde—3—phosphate dehydrogenase)(] OOO0O O
000 00 primerd GAPDH cDNA O0O0O0O OO0
0000 190 00 OO0 OO0 00000 Uoo.

Semiquantitation of RT—PCR products

RT—PCR productsll] 00000 00O O O bandd
000 densitometryl] 0000 OO0 densitydd 000
0000 0000 internal controll OO0 GAPDHDO
0000 0000 semiquantitationd OOOO0.
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156

T2 ——— [

TACGAGGAGGAGGAGCAGGAAGAAGCAGCTGTTGAAGAAGAGGAGGACTGG
AGAGAGGACGAAGACGAGCAGGAGGAGGCAGGAGGAGGCAGCGGAAGAGGA
TGCTGAAGCAGAGGCTGAGACCGAGGAGACCAGGGCAGAAGAAGATGAAGAA
GAAGAGGAAGGCAAGGAGGCTGAAGATGGCCCAATGGAGGAGTCCAAACCAA
AGCCCA 285

302

LERE I )  —
T4 — ]
Primer —— R Fig. 1. Schematic illustration of cardiac
91 109 285 302 froponin T cDNA and primer sequence
(10 transcription initiation site).
91 109

Fig. 2. Sequence and loci of primers
(underline) for PCR and PCR product
on cDNA of cardiac troponin T (10 tr-
anscription initiation site, ItalicsO site
of alternative splicing).
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Fig. 3. Density of ssTnl & cTnl expression in 4 groups.
(*O p<<0.05, horizontal bard average value)
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Fig. 4. Expression of slow skeletal froponin | in 4 groups.
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Fig. 5. Expression of cardiac froponin | in 4 groups
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Fig. 6. Expression of cardiac troponin Tin 4 groups.
(FO fetus, NO normal adult, TO hypertrophic heart, HO fa-
iling heart)
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