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Cardiac Troponin I

Some biochemical features

Molecular mass : 23876 Da; 209 aar

Isoelectric point : ̴ 10.0

Structure: 4 regions with helix structure (42-78, 89-134, 150-157, 
162-187); 

other parts of the molecule do not have a regular 
structure

TnI- TnC comp: Regions 32-79 and 129-149;

high affinity; 

pI: ̴ 5.0

TnI- cTnT comp: Site 80 and 97, lower affinity

Phosphorylation sites: Ser 22, Ser 23, Thr 30, Thr 50, Thr 128,  Thr 142, Thr 149



To be precise in cTnI measurements   we need 
to know the biochemical properties of the 
analyte.



D. Bunk and M. Welch 2006 Clin Chem

Stoichiometric analysis ccTnT/TnI/TnC –0.84/1/1.04



D. Bunk and M. Welch 2006 Clin Chem

cTnI forms in SRM 2921



cTnI forms in SRM 2921

D. Bunk and M. Welch 2006 Clin Chem



cTnI in patient ’s blood

more questions than answers …



Free or complex?



Free or complex?

A.Katrukha et al 1997 Clin Chem
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Bates et al 2010 Clin Chem

Free or complex?

GF studies of blood samples



Bates et al 2010 Clin Chem

GF studies of blood samples

Recovery: cTnT assay 86% (41-110)

cTnI assay 49% (23-134)



GF studies of troponins and troponin complexes
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GF studies of blood samples

Recovery: cTnT assay 86% (41-110)

cTnI assay 49% (23-134)



Free or complex with troponin C?

A.Katrukha et al 50 th AACC meeting Chicago 1998
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Free or complex with troponin C?

A.Katrukha et al 50 th AACC meeting Chicago 1998
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Katrukha et al. XVII IFCC  Congress, 1999, Firenze
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Questions:

-Does “free” (not complexed ) cTnI exist in patients 
blood?

-What epitopes are affected by complex formation 
with TnC



Heparin and cTnI measurements



Heparin and cTnI measurements

T. Laremore et al 2009 Current Opinion in Chemical B iology

cTnI pI ̴ 10

cTnI – TnC complex pI ̴ 5



Heparin and  cTnI measurements

H. Stiegler et al 2000 Clin Chem



Heparin and  cTnI measurements
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Heparin and  cTnI measurements

H. Stiegler et al 2000 Clin Chem



Questions:

-Why effect of heparin is different in different 
blood samples?

- The mapping of the epitopes sensitive to heparin 
was not done yet



Phosphorylation



Phosphorylation
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Phosphorylation
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Phosphorylation specific antibodies for cTnI

E. Al-Hillawi 1998 Eur J. Biochem
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Phosphorylation specific antibodies for cTnI

E. Al-Hillawi 1998 Eur J. Biochem
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Katrukha et al XVII IFCC  Congress 1999

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 209

B CA
+Pi +Pi +Pi-Pi -Pi-Pi

22B11      10B11                            8E10

1 2 3

0

20

40

60

80

100

19C7-22B1119C7-10B11

BA

cT
n 

I i
m

m
un

ol
og

ic
al

 a
ct

iv
ity

 cTn I  - Pi
 cTn I  + Pi

22B11   10B11      8E10
8E10 – 10 B11     8E10 – 22B11



Measurements of dephosphorylated cTnI

Katrukha et al XVII IFCC  Congress 1999
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Questions

-We do not know what is the ratio of 
phospho/dephospho forms (Ser 22 and Ser 23) in 
patients’ blood; is it of clinical value?

- We have no information about phosphorylation of other 
known sites at all



Autoantibodies



Autoantibodies

Bohner J , von Pape KW , Hannes W , Stegmann T .
False-negative immunoassay results for cardiac trop onin I 
probably due to circulating troponin I autoantibodie s.
Clin Chem. 1996 Dec;42(12):2046.



Autoantibodies

Adamczyk et al. 2009  Annals of the New York Academy  of Science



Autoantibodies

Adamczyk et al. 2009  Annals of the New York Academy  of Science



Autoantibodies

Adamczyk et al. 2009  Annals of the New York Academy  of Science

Epitope mapping using peptide (15 aar) library:

“ The most ubiquitous strong response was to epitope s close 
to amino and carboxy terminal regions of the protein .”



Autoantibodies
Serum sample with high level of autoantibodies

S. Eriksson  et al. 2004 Clin Chem
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Autoantibodies

Eriksson  et al. 2005 Clin Chem
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Questions:

-What factors are responsible for the appearance 
of anti-cTnI autoantibodies?

- What is the epitope specificity of the 
autoantibodies?

- How can we avoid the negative interference of 
autoantibodies?



Troponin I degradation 



Troponin I degradation in vitro 
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Troponin I degradation in vitro 
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Madsen et al. Cardiology 2007 

Troponin I degradation

Blood studies 



Troponin I degradation in vitro 

Katrukha et al 1997 Clin Chem



Madsen et al. Cardiology 2007 

Troponin I degradation

Blood studies 



Madsen et al. Cardiology 2007 

Troponin I degradation

Blood studies. Immunoprecipitation. 



Questions:

-In what form cTnI is released in the blood stream –
intact or truncated?

- What is the ratio of intact and truncated forms in the:

- early samples

-peak samples

- late samples?

- Can we use antibodies specific to the terminal 
epitopes for the assay development?



Факторы, влияющие на измерение

топонина I
Troponin I
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IFCC site
http://www.ifcc.org/PDF/ScientificActivities/IFCC_T roponin_Table_vDec_2010_FINAL_ng_L_28Jan11.pdf

Epitopes of antibodies utilized in cTnI assays  
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Epitopes of antibodies utilized in cTnI assays  


