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ABSTRACT

Is & tissue pl activator-
urckinase fusion protein containing the catalytic
domain of urckinase linked to the In1ngll 2 !Ibdn
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i TRIAZINE LIGAND LIBRARIES )

Diverse libraries of affinity ligands can be obtained by
stepwise reaction of primary amine-containing

Binding motif of tPA and produced by

cell culture. Traditional methods of puﬂ!ylng such
proteins (e.g. lysine affinity chromatography) fall
to provide the desired capacity, recovery and
purity in a primary capture mode. Whilst affinity
chromatography is desirable as a capture step,
binding must be unaffected by the presence of
uﬂhnr- media components and ﬂn ndsorbmt must

with groups
[3]. Such Mimetic™ ligands have proven utility for
d are

process ani
inert due to the lack of fissile bonds,

SCREENING CONDITIONS

* gquilibration: 3mL 25mM sadium phosphate
pH 7.5, 100 mM NaCl

7 Load: 1mL cell culture supernatant containing
Amediplase, followed by 0.25mL
aquilibration buffer

¥ wash: 1.5mL of equilibration buffer
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SECONDARY SCREENING

* Suale: imlof sdverhent (1 om bed belght)
* Flow Rate: 1.2 mil fmin

* Eguiibeation: 3 colusn valumes of 285m0 sadiim phaspbate, ph 7.8,
100 ikt Na|

# Load: Coll cullure cantsbsiog approsimatsly Sog Amodiplase
* ek Te basaBan (310 cobusn valumes of squilibratins bebnr)

P Elethn 3 X Attt S i L S
acl, g 3.

* Elutios 2 {E2): T sedium phaiphate, 4l etiylene ghyoed, SO0mM
LM 73
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PERFORMANCE VERIFICATION

B Colerm Gmenmons: 10ML G0N - & Som Ead heghE, 1.6am dismeter
» Amorment: Ligand
Bpand density 17 wmods

* Flow tats: S00cmtr

2 ansicgue | atlached to Purabesd™ EHF.

* Equitr,
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o1 f wash buSter: 25rM sockm phoaphate. pH 6.5,

* Londr centr

all culfuire SUPArTALEt, g 6.5
® Eiition buffer: 25k sodum phosphate, pH 6.5, 0.5M aCl 4% vy

robust ko pu Dichlorotriazine agarose * Sanhivation: 3% innprepanal § 0.2 NaOM ethyisne giycol
Inul of column cleaning and s.anlﬂ!al!oﬁ required. ¥ ¥ Sanmzaton: 0.5H HelH
ofa Fmip | * Elution: 1mL 10mM sodium citrate, 200% e [ Pty ot g e g e e [ | —
mmbam affinity ligand was nvestigated. i MM ethylene glycol, 250mM Nacl, pH 3.5 g e pro o el ] T A e skl
€ - i, e —
Triazine ligand libraries were prepared which [ g 71 il
a wide variety of substituted alicyl or o | " N » Bt . -l M "
phenyl groups attached o a central triazine core. - 1 m,,::l.-, NaOH AmL30% 4024 [ [ [y :: ﬁ
These libraries were screened in 250 ; micro- k= m ] F] Rt
columns against clarified Amediplase containing Srop Two: Add secondamine | 2] e B i e l\
cell culture media and binding and recovery n » Amediplase micro-well activity assays were - 3 T i/ \ J
assessed by performance of a specific enzyme S performed using S-2444 substrate o 1 1| ® | m]| o« 0 G W0 e
activity assay, Rather unexpectedly, llgnn':d Final disubstiested ch Protein was [ i I -
o gan determined by Bradford assay. =y 1 W 8| m |m| u
groups (e.g. lysine or benzamidine analogues) did - o S o O T T T O T GPC analysis of load and elution fraction using a
net provide particularly good binders. Instead, very I [ o0 | = it TSK 3000 eclumn
specific ligands ware idantified which contained
strongly negatively charged groups. e ), ra ‘\ I —— O] ==
On scala-up, the selactad ligand provided binding PRIMARY SCREENING mwﬁmm:ﬁ:; it ey oSy T =
m&"&m"iﬁ:‘"g I e o it 2 General librares { #23 & #85) were screened for ligands (near-neighbaur compounds of ligand #23/82) " l o=
This also SCREENING STRATEGY N Amediplase unmg and elution, A number of were made and tested: e _,J i
incubation in 0.5 M NaOH for 120 hours ak 40°C. RA S0uiEl DU e Wil capire Ak s s s {
\ the applied feedstock. A of these ligands FSERE Y [Tl e [Py [y g e NN W o WX
C libraries wera constructed which also allovwed the release of bound enzyma under the ] L]} (L]} L1 L1 L1} L] o [
2-d | arrays of triazine ligands elution buffer conditions employed. On the basis of sl - i i
' A derived from primary amine compounds with these findings, a 64 ligand sub-library (library #85) =2 2 : "
OBJECTIVES chemically diverse "R" groups. Two librartes (#23 & was constructed using analogues of the primary = Capacity: 11.4mg/mL
#E5) wera prepared each containing 64 amine compounds from libraries #23 and #85 which = Purity: = 99%
Proteases such as urokinase and Hissue lgands/library using combinations of 24 different the best binding - ~ » Recovery: 92%
plasminegen activator (tPA) are commonly ksolated ptlmar-r amines. ‘I'hm "Guml Ubraries” contained proparties. Tha most promising ligands from libraries N
using immobilised cationic affinity ligands such as a wide including #23, #85 and #86 were selected for secondary LEAD LIGAND SELECTION » Loading flow rate: 300cm/hr
Iysine and aminobenzamidine [1,2]. Such ligands combinations ofanlnnl:. neutral, cationic, hydreph!l: screening at the 1 ml column scale. » Alkali Stable (0.5M NaOH)
can also be used to capture Amediplase from cell and hydrophobic groups. Indum within these Ligand #23/82 Analogue 1 /
culture media, though in the case of immobilised libraries were lysine and amincbenzamidine groups Uy €7 thrm -
Iysina, the low capacity (approx. 1 mg/ml), purity and analogues thereof, The libraries were screened T < LTaes e TE B
(< B0%) and number of cycles achiavable before in 96 column blocks (each column containing 250 4l i
media replacement {< 50) mean these adsorbents of adsorbent) using a Tecan Genesis robotic liquid SUMMARY
are not viable for use In commercial manufacture of handling systam, Since Amediplase s unstable at
Amediplase. Instead, ligands which are more robust alkaline pH, the preferred ranga for process buffers G natora
and have a higher selactivity are required. s pH 8.5 - 3.0. Consequently buffers in this pH :;u:d aff :E;T;:r“‘ mmlm:l“w:’uh‘l::lnrad
- range wera selected for ligand screening. Amediplase recovery {sgtramen) which orovm improved purmman performance
St methods.
s The identification of ligands with a strongly anlonic
SOVS-PAGE [10% Brs-Tris Sioar Staning) for selected character was unexpacted given the cationic nature
DESIGN SPECIFICATIONS s il of ligands normally associated with urokinase and
_ tPA binding. This work demonstrates the benafits of
¥ Direct eapture frem clarified eulture media a combinatorial approach to ligand discovery and
' the utility of triazine ligands in downstream process
» column Capacity = 10 mg/mL adsorbant STABILITY applications.,
** Flow rate (leading) = 300cm/hr k
{15cm bed length) Ligand loss (4h; 20 - 234C)
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