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Obijective: preparation, quantification and characterization
of active multi-enzyme-denpol conjugates

Enzyme

""H

Linkage
Polymer —

/ N\

Non-covalent Covalent
enzyme-polymer enzyme-polymer
linkage linkage

linkage: SoluLink™

linkage: Biotin-Avidin
(Hydrazone bond)
enzyme: Horseradish

peroxidase (HRP) enzyme: Horseradish

peroxidase (HRP)

Sara Fornera Andrea Grotzky
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water soluble, amine decorated denpol poly-D-lysine as reference
(commercially available)

NH», NH,

A i
O O
HN} J NH H{\H OH

NH2 HBr

o)

O. O
% a-poly-D-lysine (PDL)

M,, = 150°000 — 300‘000 g/mol
(average 220,000 g / mol)

PGO2 (Afang Zhang, Baozhong Zhang)

o average polymerization degree ~ 1070
average polymerization degree ~ 1000
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(A) PDL 5% DMF 506 DMF
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H
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HyNic-PDL H,0 4FB-HRP
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-
- reactions under mild conditions:
_ (C) PDL-hydrazone-HRP > in aqueous solution, pH 5-7
» room temperature

US Patent 06911535: Schwartz, D.A., 2005; SoluLink™ Catalogue 2008
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» Preparation of =
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4FB-HRP HyNic-PDL Conjugate

« Stability measurement

-Stability of Modified HRP, PDL and Conjugate
-Storing condition: room temperature, 4 ° C,-20° C
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1) Preparation of 4FB-HRP j\©\”/
( g Eﬁ & . ﬁ>
On average

~1 aldehyde / HRP
4FB-HRP

2) Quantification of 4FB-HRP by UV spectroscopy
H

HZN/ \E\lj H
H 7 SIS
HRP 1h,pH5,37°C  pRrp
O 0]

- H,0

4FB-HRP hydrazone, A, =350 nm, &350 = 18'000 (Mcm)1
(Novabiochem, SoluLink™ Kit)

Molar substitution ratio (MSR):

[4 FB] _ A350nm

MSR(4FB) = =
( ) [HRP] [HRP]: &350 - |




2) Quantification of 4FB-HRP

MSR(4FB)
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/ :
—u—4FB-HRP r.t.
—=—4FB-HRP 4°C
o —u—4FB-HRP -20°C
Molar substitution ratio (MSR):
— [4FB] — A350nm
VSREFE) = [HRP] B [HRP]'gssonm |
0 | é éll (ls '1|O'1|2'1|4'1l6'1|8'2|O'2|2'2|4'2|6'2|8'3|0

time / days
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3) Activity of 4FB-HRP and native HRP

Measuring absorbance increase at 414 nm at the initial stage of the reaction and getting the slope

ABTS (1)
/C[% \ D\ o = 340 nm
H/NO3S % e = 36'000 |\/| cm
SO;3NH,

+e -€

radical cation (1)
% \ Amax =414 nm
H4NO5S % € — = 36'000 M Cm

SO;NH,

[ABTS],=0.25mM, [H,0,],=0.05mM, [HRP]=1.1nM at room temperature
in buffer 0.1 M phosphate pH 6.0
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3) Activity of 4FB-HRP and native HRP stored at room temperature

—0O—HRP -20°C —0—HRP 4°C —0O— HRP r.t.
—m—4FB HRP -20°C —m— 4FB HRP 4°C —m— 4FB HRP r.t.
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1) Preparation of HyNic-PDL 0 Ny
~V T
O
On average ~3 HyNic / 100 Lys
PDL SANH HyNic-PDL

H k
~ /
AN
SANH

2) Quantification of HyNic-PDL by UV spectroscopy

N7ONH,

H
~ N
P .
/\/\/ o /\/\/
PDL 1h, pH 5,37°C DL Z N02
@)

P
-H,0

HyNic-PDL hydrazone, %, .. = 380 nm, €4, =22'000 (Mcm)
(Novabiochem, SoluLink™ Kit 2008)

& i — [HyNIC] — A38Onm
ﬁ/ VSRGyRe) = [PDL] ) [PDL]'gssonm 3
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2) Quantification of HyNic-PDL W

3.5 5
—m— HyNic-PDL r.t.
3.0 - lik\ —m— HyNic-PDL 4°C
\l-m —m— HyNic-PDL -20°C
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4FB-HRP HyNic-PDL _
~1 aldehyde / HRP =3 HyNic/ 100 Lys Conjugate
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Conjugate
T
native HRP 4FB-HRP HyNic-PDL G
1 aldehyde / HRP 3 HyNic / 100 Lys
native HRP 4FB-HRP

Preparative separation of free and modified enzyme with GPC is not possible

/N.\./

“pure” conjugate is wanted !
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Amicon Ultra-0.5 (100,000 g / mol cut off) - 8000 rpm x 5 min

g

Fill

Regenerated cellulose membrane -
Q Recover

Ultrafiltration: Separation method by molecular size and shape
More than 100,000 g / mol globular molecules stay in the retentate and the others go
through the membrane (filtrate).

»HRP = 44,000 g / mol, PDL = 150'000-300’000 g / mol
» Conjugate > 100,000 g / mol and HRP < 100,000 g / mol

/'{/

Collect

» Ultrafiltration can be useful for preparative separation
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403 nm
(heme)

€403 (HRP) _
&40 (HRP) + &5, (Hydrazone)

Ratio(conjugate) =

Ratio 1.6 was achieved after 7 times spinning
354 nm — A pure conjugate was obtained !
(hydrazone)

baseline
— HRP
—— 4FB-HRP
conjugate

T T T T T T T 1
300 400 500 600 700
wavelength / nm
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ABTS 0
/@i % \ Amax = 340 nm
H,NO5S % :@\ ¢ = 36'000 Micm?
SO4NH,

radical cation (1)

/@i % \ Amax =414 nm
HsNO3S % :@\ ¢ =36'000 M Cm

SO;NH,

[ABTS],=0.25mM, [H,0,],=0.05mM, [HRP]=1.1nM at room teprerature
in buffer 0.1 M phosphate pH 6.0



relative activity / %
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Activity of HRP and pure conjugate
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ECOLE POLYTECHMIQUE
FEDERALE DE LAUSANNE

Prof. Kai Jhonsson
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