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/fn aldehyde reacts with a hydrazine to yield a hydrazone conjugate

T\/NHZ HZNV PDL

SANH

VYQJL Uﬁ(

4FB modified a-CT -H20 HyNic modified PDL

H
\N ~N /N |
H H
CT\/N S NVPDL
(0] (0]

a-CT- PDL conjugate with SoluLink™

Advantages:

» Nucleophilic lysines can react without
denaturing the proteins (enzymes)

» Reaction possible under mild
conditions

» Hydrazone is stable
in the pH range 2 to 11
at elevated temperatures

* The hydrazone is quantifiable
spectrophotometrically

SFB: Succinimidyl 4-formylbenzoate
4FB: 4-formylbenzonate
SANH: Succinimidyl 6-hydrazinonicotinate acetone hydrazone

HyNic: 6-hydrazinonicotinate acetone hydrazone 6



Polymer®f : Poly-D-lysine

« commercially available as hydrobromide
NH; (Sigma-Aldrich)

* M,, = 15000 — 30000 g/mol
In average about 108 repeat units (lysine
residues) per chain
HfH " " * pK, of R-NH,* = 9-10



Poly-D-lysine M {Z

with the hydrazine linker:

SANH : 5eq
N
O G N H H
N N )\
N \( H | N\ \N ez | N\ N\NHZ
: H
PDL ~ " NH2 SN NN 7 e Z
pH7.2,4h,25°C PDL PDL

0 )

leq 0
OH HyNic-PDL

.o * Buffer exchange
* Desalting

by ultrafiltration
(by sephadex G-25 column)

N+*»//‘§//




Absorbance

. — E3 —— E3
Poly-D-LysinefZ2th = 0D € =
N H " N H =
y | X \NHZ NO2 y | AN \N/\©\
PDL- >N 7 1hpH5 37°C  PDL- S SNN Z NO,
0 “H0 o]
HyNic-PDL hydrazone, A . = 380 nm, €45, =22'000 (M cm)?t
1 - - - molar substitution ratio (MSR):
— HyNic-PDL .
0.8 | — Reagent solution (blank) | 7 MSR = M
[PDL]
0.6 .
HyNic conc. PDL conc.
Exp. iy ™ MSR
04 -
1 8.0 x 10 5.5x 10°% 15
02 L 1 2 1.1x10% 6.2 x 10° 1.8
3 5.2 x10° 6.3 x 10° 0.8
oL i SFB reagent age
L ! - | 1: 30 days
300 350 400 450 500 2: 60 days

Wavelength / nm 3: 75 days



EZZER : a-chymotrypsin

« M=25kDa

* Protease that catalyzes the cleavage of
peptide bonds in protein's at the
carboxyl side of tyrosine, tryptophan,
and phenylalanine

o 14 lysine residues (free amino groups)

PDB ID 1chg
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a-chymotrypsin D &£

with the aldehyde linker:

SFB : 5eq

/ﬁ\ij\’r |
H
o-CT NN NH2 CT/\/\/N
pH7.2,4h,25°C
leq

4FB-alpha-Chymotrypsin

PPN
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Absorbance

a-chymotrypsin{&

H2N

t &

DE

Z/
e

H
N
a_CT/\/\/ 1h, pH 5,37°C
0 -HLO 0
AFB-0.-CT hydrazone, kmax = 350 nm, &357 = 18'000 (Mcm)'1
0-5 1 1 1 1 1 1 R . .
Molar substitution ratio (MSR):
0al —— 4FB-0-CT _
' —— Reagent solution (blank) MSR = [4FB]
[protein]
0.3 F
Protein
Exp. 4FB/cMonc. conc. MSR

0.2 M

1 9.1x10° 5.8 x10° 1.6
0.1F

2 7.6 x10° 7.1x10° 1.1

ok 3 3.7x10° 7.4x10° 0.5
1 1 I I 1 1 SFB reagent age
330 340 350 360 370 380 390 400 1: 60 days
Wavelength / nm 2: 80 days
12

3: 95 days
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Hydrazine : leq

H
N P N
(PDL:1.25eq) POL~ > S
+o pH47, 127 25°C /\/\/H x | H\/\/\
O o-CT PDL
(0] (0]

(0-CT : 2eq) ° 0-CT-PDL conjugate, Apq, = 350 MM, €60, = 29000 (Mcm)-1

T

N

N_
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0.4 M T T T T
CR___NHe HaN~_~ PDL
035 B = Oo? S
pH 47| H 0 \r/N'N | o pH 4.7
0.3 7 ° srB T s
Q@
o RN
c 0.25F - H H2N Z
E H + S | H _PDL
E a-CT™~_- ~
o 02F - 0 0
< 4FB modified o-CT 0 HyNic modified PDL
0.15 | -
\N/H /N
0.1 F | . H\H/O/\ \(J\H/H .
KN AN N~
0.05 X 1 1 1 1 s 0
0 360 720 1080 1440 a-CT- PDL corjugate
time / min

Kinetics of the conjugation reaction measured at A = 350 nm
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