< BAM

Bundesanstalt fiir
Materialforschung

Sicherheit in Technik und Chemie und -prisfung

06.04.2021

BIOSENSOR DEVELOPMENT FOR
ONLINE-MONITORING OF ACUTE MYOCARDIAL
INFARCTION (AMI)

Robert Tannenberg
Division 1.5 Protein Analysis

Acute Myocardial Infarction (AMI) ; BAM
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CardioMet Project ; BAM

funcsed by the Eropesn Union's
ramer and the EMPIR Pyt ¥

sraiomer EMPIR M -5
Providing the measurement infrastructure to allow

quantitative diagnostic methods for biomarkers of
coronary heart diseases
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Cardiac Troponin Complex ; BAM

pl 4.1 pI 4.9 pl 9.9
161 AA 298 AA 210 AA CTI 78,335 Da
18,403 Da 35,924 Da 24,008 Da Cl 42,411 Da
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Projects - ; BAM

cTnI-ELISA Immunization
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Projects ; BAM

cTnI-ELISA
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cTnI ELISA ; BAM
Suitable Antibody Combinations
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cTnI-ELISA < BAM

Sensitivity under Ideal Conditions
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cTnI-ELISA < BAM

Sensitivity under Real Conditions

/ [ o polyclonal dAb goat-Biotin| | \
1000 - -
. > 30 ng/L in 1:5 diluted
= blood serum
o ’ > 150 ng/L LOD in a real
| L blood sample
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Projects ; BAM
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Immunization ; BAM
Why?

Sequence similarity between cTnl (unique parts orange) and sTnl

NH, COOH
5.0 GIO 7l0 8.0 9‘0 I(;O 'I'I'O 12.0 II’;O 14IO IS'O 16l0 I';O IBIO 19‘0 20'0 269
* js not well studied
* no crystal structure
« seems to be flexible
 well accessible
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Immunization ; BAM
Why?

M18

228
M165
[ o6 | 820

fa) e « affinity unknown
I 4C2

e ) » e T - « Epitope unknown (not shown)
ADGSSDAAREPRPAPAPIRRSSNYRAYATEPHAKKKSKISASRKLOLKTLLLQIAKQELEREAEERRGEKGRALSTRCQ " -
L—Jm * Monoclonal mouse antibodies
L) e Limited number of Antibodies
[i7F
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PLELAGLGFAELQDLCRQLHARVDKVDEERYDIEAKVTKNITEIADLTQKIFDLRGKFKRPTLRRVRISADAMMQALLGA
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RAKESLDLRAHLKQVKKEDTEKENREVGDWRKNIDALSGMEGRKKKFES

20.10.2022 PhD Seminar 12



Immunization ; BAM

How to find a suitable Immunogen?

MADGSSDAAREPRRPAPARIRRRSSNYRAYATEPHAKKKSKISASRKLQLKTLLLQIAKQELEREAEERRGEKGRALSTRCQPLELAGLGFAELQDLCRQLHARVDKY
DEERYDIEAKVTKNITEIADLTQKIFDLRGKFKRPTLRRVRISADAMMQALLGARAKESLDLRAHLKQVKKEDTEKENREVGDWRKNIDALSGMEGRKKKFES

* Unique intraspecies sequence \/

« [No'interspecies homologies | ?

* N-terminal Asparagine (N) or Glutamine (Q)? No = ok \/
e C-terminal Proline (P) or Glycin (G)? No = ok

* Long sequence of hydrophobic side chains? No = ok \/

* Multiple (>3) Serines (S), Prolines (P), Glutamines (Q)? No = ok\/
* Tripeptid-Arginine-Glycine-Motif (RGD) available? No = ok

* Intern Cysteine (C) available? No = ok ‘/

e Water solubility

* |soelectric point around pH 7.4? \/
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Immunization ; BAM

Sequence Comparison cardiac Troponin I

Human MADGssDARRERRBABARIRRRSSNYRAYATEPHAKKKSKISASRKLQLKTLLLQIAKQELEREAEERRGEKGRALSTRCQPLELAGLGFAELQDLCRQLHARVDKVD

EERYDIEAKVTKNITEIADLTQKIFDLRGKFKRPTLRRVRISADAMMQALLGARAKESLDLRAHLKQVKKEDTEKENREVGDWRKNIDALSGMEGRKKKFES

Ra bb|t ADESR : RRR‘SSANYRAYATEPHAKSKKKISASRKLQLKTLMLQIAKQELEREAEERRGEKGRALSTRCQPLELAGLGFAELQDLCRQLHARVDKV
DEERYDVEAKVTKNITEIADLTQKIFDLRGKFKRPTLRLRVRISADAMMOQALLGTRAKETLDLRAHLKQVKKEDTEKENREVGDWRKNIDLLSGMEGRKKKFEG

Goat MGSLGTRTRQDPGPPVTRFLGFSPSRSGSSIAGRINMPARREMRRRSSANYRAYATEPHAKVGRGASEGTLMLQIAKQELEREAEERRGEKGRALSTRCQPLELAGLG
FAELQDLCRELHARVDKVDEERYDVEAKVTKNITEIADLNQKIFDLRGKFKRPTLRRVRISADAMMQALLGARAKETLDLRAHLKQVKKEDTEKENREVGDWRKNID
ALSGMEGRKKKFEG

Mouse MADESSDAAGEPRPAPE RRRSSANYRAYATEPHAKKKSKISASRKLQLKTLMLQIAKQEMEREAEERRGEKGRVLRTRCQPLELDGLGFEELQDLCRQLHARVD
KVDEERYDVEAKVTKNITEIADLTQKIYDLRGKFKRPTLRRVRISADAMMOQALLGTRAKESLDLRAHLKQVKKEDIEKENREVGDWRKNIDALSGMEGRKKKFEG

Sheep MADRSGSSTAGRITY fﬁ?‘iz‘} IRRRSSANYRAYATEPHAKKKSKISASRKLQLKTLMLQIAKQELEREAEERRGEKGRALSTRCQPLELAGLGFAELQDLCRELHARVD
KVDEERYDVEAKVTKNITEIADLNQKIFDLRGKFKRPTLRRVRISADAMMOQALLGARAKETLDLRAHLKQVKKEDTEKENREVGDWRKNIDALSGMEGRKKKFEG

Rat o) RRRSSANYRAYATEPHAKKKSKISASRKLQLKTLMLQIAKQEMEREAEERRGEKGRVLSTRCQPLVLDGLGFEELQDLCRQLHARVDK
VDEERYDVEAKVTKNITEIADLTQKIYDLRGKFKRPTLRRVRISADAMMOQALLGTRAKESLDLRAHLKQVKKEDIEKENREVGDWRKNIDALSGMEGRKKKFEG
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Immunization ; BAM

Conjugation

+ ?N(\ )J\/\ )J\/Br I “ﬁ
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H

eCPMV SBAP Peptide
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Immunization ; BAM

Conjugate Characterization
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Immunization ; BAM

Conjugate Characterization

240 kDa

SDS-PAGE

50 kDa
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Immunization
Conjugate Characterization

< BAM

Is the CPMV conjugate still intact? (30 nm nanoparticle)

Size Distribution by Volume
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Conjugate Characterization by TEM

Phosphotungstate
Negative Staining
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Video Article
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Variations on Negative Stain Electron Microscopy Methods: Tools for Tackling

Challenging Systems

20.10.2022 Charlotte A, Scarff', Martin J. G. Fuller?, Rebecca F. Thompson?, Matthew G, ladaza'
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Immunization
Sheep

ey

L7
gy,

Production sheep anti-cTnI
polyclonal antibodies
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Immunization ; BAM

No killing and retirement of both sheep after immunization!
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Immunization
Protocol
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Immunization
First Samples

Primary Injection
Boost 1

Boost 2

Test Bleed 1 (10 mL)
Boost 3

Test Bleed 2 (10 mL)
Boost 4

Test Bleed 3 (10 mL)
Boost 5

Proposed Harvest

N/A

0.5 mL

0.5 mL

0:5 ml

0.5 mL

0.5 mL

0.5 mL

< BAM

- Procedure ‘| Antigen |

Pre-Immmunization Test Bleed
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< BAM
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Immunization ; BAM

Serum characterization with BSA-Conjugate
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Immunization ; BAM
Antibody Titer BSA-Peptide Conjugate
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Immunization
Antibody Titer CPMV

< BAM
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Immunization

27

< BAM

Sandwich-ELISA with Sheep Antibody Serum

@tection antibody= rabbit anti-sheep—HRP\

4%
‘ Primary Antibody = Serum

1

-

!

thure antibody = monoclonal mouse AntW

PhD Seminar

20.10.2022

0707 81 Bleed 3 1:1.000
065 e S81Bleed31:10.000 "
0,60 !
0,65+ .
0,501 , :
3 .
8 o451 [ om
@ B e lcnoncnscomusssousesenssssnss e e eSO
2 0,40 4 )
2
3 035
<
0,30
0,251 .
0,20 °

0,10 4—
\ 0

T T T T T T T T T
100 200 300 400 500 600 700 800 900
ITC [ng/L]

T
1000

28



