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| MunoglyebishioPhinl A NT4) with high affinity. TrkC binds NT3 with high affinity. The
identification, cloning and sequencing of TrkB and TrkC are described in US6027927.
Each receptor molecule comprises a number of regions or domains. The
immunoglobulin-like domains (Ig) of the tyrosine kinase receptor molecule are of
particular interest in therapeutic applications. More particularly, as disclosed in the

applicant’s co-pending patent application, W099/53055, TrkAlg, and variants, such as the

splice variant TrkAlg, ¢, have therapeutic application.

There is a need to produce polypeptides derived from the tyrosine kinase receptors on a
large scale, particularly for therapeutic applications. Production of recombinant
polypeptides in bacterial expression systems is advantageous for several reasons,
particularly because relatively high yields of polypeptide can be obtained. Typically yields

can be ten times higher than in human cell systems.

However, the expressed polypeptides such as TrkAlg,, the second immunoglobulin-like
domain of TrkA, are difficult to work with in that they tend to be produced as a mixture of
monomer, dimer and aggregate (i.c. aggregated dimer which may include monomer
amongst the dimer) In particular in the case of TrkAlg,, but also in the cases of TrkBlg,
and TrkClg,, only the monomer is, however, active and therefore therapeutically useful. As

discussed in Robertson A.G. S. et al (Biochemical and Biophysical Research
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TrkClIg,. They made the TrkAlg, as soluble protein, rather than in inclusion bodies,

purified it by ion exchange, then hydrophobic interaction, ion exchange again and gel
filtration. The gel filtration step here was not to allow refolding of the polypeptide - it
would be assumed that the polypeptide was already correctly folded as it was in soluble
form. TrkBIg, and TrkClg,, although expressed in the same way, were insoluble. They
were solubilised in urea and dialysed to allow refolding and further purified by ion
exchange. Solution of crystal structures of the resulting TrkAlg,, TrkBlg, and TrkCIg,
revealed strand swapped dimers i.e. dimers where strand A of one monomer is paired with
strand B of another monomer (see the accompanying Fig. 1). Fig. 1 shows a strand
swapped dimer consisting of two TrkAIg, monomers in which the A strand from monomer
X unfolds and binds with the B strand from monomer Y. Conversely the A strand from
monomer Y unfolds and binds with the B strand from monomer X. These are inactive. In
their discussion it was indicated that none of the dimers produced were capable of binding
to the natural ligands, in contrast to the domains expressed as immunoadhesins in 293 cells
(Utfer et al (1995) EMBO Journal 14, 12, p2795-2805). The apparent NGF binding activity
of the TrkAlg, - immunoadhesin molecule constructs in animal cells was probably due to

the large immunoadhesion scaffold (the F,, portion of IgG) holding the TrkAlg, region in a
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One method of producing biologically active portions and derivatives of tyrosine kinase
receptor-related polypeptides in inclusion bodies in Escherichia coli is disclosed in Holden
et al (Holden, P.H. et al Nature Biotechnology, 15, July 1997 page 668- 672). This method
involves a dialysis step, after extraction of the polypeptide from the inclusion bodies, to
allow the expressed polypeptide to refold, and results in a yield of only about 16 mg/litre of
polypeptide. WO99/53055 discloses a similar method of purifying portions and derivatives
of TrkA, including TrkAlg,, from E. coli inclusion bodies in which the extracted
polypeptide is also dialysed. This method leads to a yield of about ~ 50 mg/litre. This

method produces a product which is relatively unstable, having to be snap frozen after

production, and before it can be used further.

As noted above, the methods described in Ultsch et al, W099/53055 and in Holden et al
involve a dialysis step. Dialysis is relatively disadvantageous in that it requires large
amounts of dialysis buffer in order to limit the concentration of polypeptide (usually to
about 0.1 mg/ml) and to limit aggregation of the polypeptide. The amount of dialysis buffer
involved precludes the use of a method of producing tyrosine kinase receptor-related

polypeptides involving dialysis on a commercially-useful scale.
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allowing production of polypeptide at commercially useful levels. Third, the method does

not require a separate dialysis-based refolding step. Dialysis requires large amounts of
expensive dialysis buffer since it requires refolding at low polypeptide concentrations, and
a lengthy period of time for refolding. Methods involving a dialysis step require a recovery
step for capture of the polypeptide. This can be done for instance by ion exchange or
affinity separation. The use of ion exchange requires increased levels of NaCl to elute
product; this is disadvantageous in that it causes further aggregation of the polypeptide.
The use of affinity separation for example using a His tag on a nickel chelating column also
requires relatively high NaCl levels and elution with imidazole requires gel filtration to
remove. Fourth, the process is much quicker than prior art processes involving dialysis,
which is usually done overnight. Fifth, the product of the method is more stable. Rather
than having to be snap frozen immediately after production, it can be kept normally
refrigerated (at about 4°C) and is biologically active for at least three months. As the
product has lower dimer levels there is less tendency for aggregation seeded by dimers to
take place. Sixth, the product can be produced at higher concentrations (up to 650uM)
without strand swap dimers being produced. Seventh, as the polypeptide product is not in

contact with urea for the lengthy periods required during a dialysis procedure it is less
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active sequence is preferably human. The tyrosine kinase receptor-related polypeptide may be
expressed in insoluble form. Preferably the tyrosine kinase receptor-related polypeptide is
expressed in bacterial inclusion bodies. The multimeric forms of the polypeptide may
include dimers. The polypeptide is preferably able to bind a ligand of the corresponding

native tyrosine kinase receptor with high affinity.

The separation step preferably involves gel filtration. The separation step is preferably
carried out at a salt concentration between 0 mM and 500 mM, and more preferably above
25 mM and below 200 mM, most preferably at a salt concentration of about 100 mM, for
example in the range 80 mM to 120 mM. The gel used in the gel filtration step is preferably
able to separate molecules having a molecular weight of about 12 to 40 kDa. The gel may

be for example Sephacryl 200, SuperDex 75 or SuperDex 200.

The separation step is preferably carried out at an alkaline pH. Preferably, the separation
step is carried out at a pH below one where denaturation occurs. For example, the step
may be carried out at typically between pH 8 and 9. Most preferably, the filtration step is
carried out at about pH 8.5. This is unexpected in the case of TrkA as TrkAlg, has a
calculated P; of between 4.6 and 6.0 dependant on the program used for the calculation.



honol ogue, variant, portion of those receptors or a construct including a
honol ogue, variant, or portion thereof. Preferably the pol ypeptide is

sel ect ed Womai0I30kA\l g2 and TrkBIlg2. Particul arly preferreacCpaBopeptitdes for
production by the nethod of the present invention are the 1g2 subdomai ns
of the TrkA, TrkB, and TrkC receptors.6 Most preferably the polypeptide is

Tr KAl g2 TrkAl g2..6. . Preferred constructs may.,ingcl ude additi,onal. .

ter mbnalﬁg’é{%i‘ﬁ%g%?gﬁb}ﬁvfiﬁgfﬁosﬁ?e&aﬁgﬂﬁ?ﬁlﬂé’raﬁgf %[]&8%5@8&68%3 a?ﬂé)r%a%]? 1%6%pt i de
may be | a pabvatddh ik T RS ki
sequencgléfﬁrsﬁ%? 'e}#a %2’ #E%v’%%\ér, %glp{ltg?%?ﬁﬁgggﬁgaatgse%ﬁy RS BRERl

r ecept opH, ehdsigdifivantyypdifferabe fomyitopl andapsals setentmations chah mbrmdllyr maintain
Preferably the tyrosjne kinase receptor-related polypeptide is expressed

i n bact éP‘_F}hlPrOFeHESI19§P](‘}H°’&odi es. The multineric forns of the pol ypeptide nmay
include dimers. The polypeptide is preferably able to bind a ligand of the

correspondin nat lve tyrosi | ] fj.0i e
separat i a ?eef%rr%c# aél?aéllgg%lie@é P:‘%@B@&@gqggﬁ‘%ﬁ ie}?(%n?gl%e:l%etrll ?ilt?égfg)ﬂss? adrtgtfli%%r%?ep i's
pr ef er alff¥bog @y nfehiRindahordnsedlis callRbee afterdboanobafimees) Thisivilaidwadér, MM
and nore preferably above 25 nmM and bel ow 200 mM nost preferably at a
%z\a/:t ﬁ orvaeml qcaltd'gtmtodhe apparatug end penditiens undsmwhich i iy apseatedanrefegdblmibe o 120
The us in the gel, filtration step is preferably able to separate
nol ecul é’gﬁﬂ?%ti“f?gls profyeet aal?aci[ﬁé’iame(g?(péeﬁggfl Sﬁsﬁgrflb 40 kDa. The gel may be
for ex?rrpl a Sephacryl 200, SuperDex 75 or SuperDex 200. The separation step
is prefe ' I 1 b oNn
Step | s atdibR § pRARUl affeplIT B SRl Piire X B I, S meliod Tanapahe
exa ][rpl e glectdnﬂoiﬁatm rkaky obErkades i feem ddlusiin boddésdalal bacteeialeprespibin 8ysierd i®.  Most
preferably, the filtratjon step is ried out at. abouyt pH 8.5.. This is
unexpec tVétich mepnerics drslgyy @As%l@raﬁ*‘f(%(ﬁ? %a‘?l"é‘“ecg’rcg{dﬁ%& dgoemgic gt ween

. d |
pcr caoaRt 3 RR TRRATE, 9 B TIBLRRI AP HECHMEH G IERRE Ry BB AR e

li ke t hifsrmadypeaiy ahaathlimedt PilkkAdpewill comprise dimeric TrkAlg,.

The invention also provides a stable preparation of TrkAlg, obtained, or obtainable, by a
method according to the invention and comprising less than 20% of TrkAlg, dimer or
dimer aggregate, more preferably less than 1% of TrkAlg, dimer or dimer aggregate, most

preferably less than 0.1% of TrkAlg, dimer or dimer aggregate.

The invention also provides a stable preparation of TrkAlg, obtained, or obtainable, by a
method according to the invention and comprising more than 80% TrkAlg, monomer, more
preferably more than 99% TrkAlg, monomer, most preferably 100% TrkAlg, monomer.

Preferably, the monomer is substantially all in a biologically active form.

The invention also provides a preparation of TrkAlg,s obtained, or obtainable, by a
method according to the invention and comprising less than 20% of TrkAlg,¢ dimer or
dimer aggregate, more preferably less than 1% of TrkAlIg,s dimer or dimer aggregate, most

preferably less than 0.1% of TrkAlg, dimer or dimer aggregate.

The invention also provides a stable preparation of TrkAlg,¢ obtained or obtainable, by a

method according to the invention and comprising more than 80% TrkAlg,s monomer,



near their pl. TrkAl g2, however, precipitates and aggregates at pH s around
physi ol ogical pH, and significantly different fromits pl and at salt
concent r awpep®230l@t nornmal ly maintain such proteins in s@CWtGRIRO4A1M a
preferred arrangenent, polypeptide is eluted fromthe gel filtration step
at a flowrate of about 2.5 m/mn, &hd nononmer is collected after about

93 mnutes. This.w |l . howevep according to the p d
cond! {1 dRQe RalsTtlh rutrer e 951, Ik Rlat R aBiobt piatirPRO Rk fAlEs
pr oducednbrdner b FGEREAbEy, HRSREN N AT IS STsRRSIIPAIETA a BiofRidhlIpactiv farh! ef erred
aspect of the invention there is provided a nmethod of purifying

reconbi nant TrkAl g2 or TrkAlg2.6 frominclusion bodies in a bacteri al
expr essilir inysttemdlso prolidel anstablerpreparatiok Af J2kBlg, sbpards edoliziaable, by xt ur e

i ncl udi ng noneri.c and pultineric TrkA g2 by el. fjliration step and

al | owed ThPLpeAcHing e the Bivertins %omrma:{@ﬁwanf oot ﬂ}%ﬁiﬁa%ﬁﬁr ot ker

mul ti merj A i I i{eRr | g2 .. The i nvent I

provi deséggreg%ﬂgb :n{e%%% é%i}gFagméﬁk gﬁa#rlﬁldgg?ro i %%nr (%r d%%;fa%g%atee? %@Sta

met hod geeferalyngss that 0.8% VBBl rlimachraimpr aggrepgte ess t han 20% of Tr kAl g2
dimer or diner aggregate, nore preferably |less than 1% of TrkAl g2 di ner or
di mer aggregate, nost preferably less than 0.1 % of TrkAl g2 dinmer or diner

aggr egat’léne Myentionvadsnt pronides sctablopiegargtion of kRlgp pbigineds Poebtainabiekiay g2

obt ai ned [, obt ai.nabl by a. method .accordi t jnvention and

corpr 1 s Hhelbb A PR Y dbs HeRioh ShORGrEF mours B kit LREyEHOE%, Mo ogu,

Tr KAl 92 (7Bl mob® fHanPIoes errRBlgy ridHdWiel! #1010 FRAMNRD0% fﬂ&ﬁ%ﬁféh&fmeﬁ he
nmononer is substantially all in a biologically active form e invention
al so pr Rrefdsbly ther mpeomatriie subsfantialkylbin BbiolgiiaHy detiverfonbt ai nabl e, by a

met hod according to the invention and conprising | ess than 20% of TrkAlI g2.6
di mer or__ diner, aggi;regate, nore preferably |ess than 1% of TrkAl g2.6 dinmer

or di merlheggvayiopelsoprovideactable preparatian of HaHClg: ebaied: ok bhtainabip iy 2or

di mrer a he . i I j.des i f

Tr ks g2 SRUF feordiif GTNEHIARLA ARG REBHAE S Hofl S RECpRCR, Bhbler o,

and conplimsi agprépakes nidiapréfOiUbirksdlthah 6vonaf keI, dwhki0dy R0 dgerbeaté, @ek?/ 04214
preferably less than 0.1% of TrkClIg, dimer or dimer aggregate.

The invention also provides a stable preparation of TrkCIg, obtained, or obtainable, by a
method according to the invention and comprising more than 80% TrkClg, monomer, more
preferably more than 99% TrkCIg, monomer, most preferably 100% TrkCIg, monomer.

Preferably, the monomer is substantially all in a biologically active form.

According to another aspect of the invention there is provided a method of producing
immunoglobulin-like polypeptide monomers from a mixture of monomeric and multimeric
forms of the polypeptide, the method comprising expressing the polypeptide in a
recombinant expression system and separating polypeptide monomers from multimeric
forms of the polypeptide in a separation step, the separation step allowing the polypeptide
to refold to a biologically active form. Thus the invention provides a method of purifying
immunoglobulin-like polypeptides which has some or all of the advantages described

above. The separation step preferably includes gel filtration.



7 more preferably nore than 99% Tr kA192. 6 nonomer, nost preferably 100%
TrkAl g2.6 nononer. Preferably, the nononer is substantially all in a

bi ol ogi caWwby3azwieve form The invention also provides a strablGBopoear ati on
of TrkBl g2 obtained, or obtainable, by a mnmethod according to the invention
conprising less than 20% of TrkBl g2 di®er or diner aggregate, nore

prefera ss than 1% of Tr.kBlg2 dinmer or dinmer aggregate, nost
preferaﬁ#‘éet{lggsglpﬂgﬂoé.{%eéﬁaﬂmﬁ kBl g2 di mer or dinmer aggregate. The
invention al so provides a stable preparation of TrkBl g2 obtained, or

obt ai napYlethogsand preduets dn aecosdance yithdhe Hevenfior Wikl @awdmisrabsdy bioyay athan

or of or abr S RUORrr i B RiseOha B BB M R Rl 2 S BRAD T B

all in a biologically active form The invention also provides a stable
preparation of TrkCl g2 obtained, or obtainable, by a nethod according to

the i nvdfig2shownthesonpe aeidsgquenses afitAn TrodeoandrTrA ge ; dBIdrkRie, trancetsd
t f | 1% of Trkdl ' ' :
2oor egait i afndth Rl bold SRt () stafebles (ST S M

aggr egati@hoititg foMPMdddOCRITRIECIES @\ihelRsd andtal! BngtheRAna(1PBoR! pETHELI2
obt ai ned, or obtainable, by a "nethod according to the inventidn and

conpr i siseguances(MA S HBIHH ICAIGP Rasiiien nnbalded fopmgf er abl y nore t han 99%
TrkCl g2 nononer, nost preferably 100% TrkCl g2 nmononer. Preferably, the
nononer i s substantially all in a biologically active form According to

anot her 0 b tel ] { : : fNQg
unogl Bl e ekl (as e ah I U bR el 0
mul t i merwith a prionat dialytstsan¢gthdd pepd mdthodtih ecaveddnoe withrthe insemiprex pr essi ng t he
pol ypeptide in a reconbi nant expression system and separating pol ypepti de
nmononmers frommultinmeric fornms of the pol ypeptide in a separation step,

th .at j : | | . t ' i cal l
e veP P B ShePy AL BOLXRROL Cocptnteh Ot bl cel |
i mmunogl obul i n-11i ke pol ypeptides which has some or all of the advantages

described above. The separation step preferably includes f;el filtration.
Fig. 5 is a series of traces illustrating comparative expefiments with volume of dialysis

buffer;

Fig. 6 shows results of mass spectrometry experiments on TrkAlg, 6His and TrkAlIg,¢ 6His

produced by the invention;

Fig. 7 illustrates the results of binding activity studies for TrkBlg, 6His, with A: BDNF and
B: NT4;,

Fig. 8 illustrates the results of binding activity studies with TrkAlg,6His with NGF; ;
Fig. 9 illustrates the results of binding activity studies with TrkAlg, s6His with NGF;

Fig. 10 shows results of mass spectrometry experiments on TrkBIg,6His produced by the

invention;

Fig. 11 shows results of PC12 cell neurite outgrowth bioassay using TrkAlg, 6His;



WO 03/ 025016 PCT/ GB02/04214 8 Brief Description of the draw ngs Met hods
and products in accordance with the invention will now be described, by way
of exanpwe oant3pi6 with reference to the further acconpanyiPeg/dhogosrs 2 to
22 in which: Fig 2 shows the am no acid sequences of (A) TrkAl g2 and
TrkAlg2.6 ; (B) TrkBlg2 truncated andfull length forns (in bold; pETI5b

SHHHHHH SSALVPRGS i bol ded ; d 2
Cruncat G0 e TR SF gt RroRe o Preh ST o |k, SRRt
SSGLVPRGSdMiohn unbol ded form; Fig. 3 is a overlap of traces froman FPLC

machine illustrating conparative experiments with a prior art dialysis
nmet hod and a nethod in accordance with the invention; Fig. 4 is a series of

traces i atln he r t.s..of ex eri ntS| H. tered,
F o s e Al she orbfidt vkt o B Tt BB i T
volune of dialysis buffer; Fig. 6 shows results of nass spectronetry
experinments on TrkAl g2 6H s and TrkAl g2.6 6H s produced by the invention;
Fi g. 7 iRig.usktitlastemestthe predsudd mROIA ftiuvtlire gf AdtAlgi 6Kfisst udi es for Tr kBl g2

6H s, with A- BDNF and B: NT4;, Fig. 8 illustrates the results of binding
activity studies with TrkAlg26H s with NG~ ; Fig. 9 illustrates the

results F?%llty 1ﬂq tFlesAht Ef’édﬁc)fecﬁﬁlRNA?§tnY@tﬁrQ of THAB i s W th NG Fig. 10

shows restlts o mass spectronetry experiments on TrkBl g26H s produced by
the invention; Fig. 11 shows results of PCl2 cell neurite outgrowth
bi oassay_ using TrkAl g2 6H s 03/025Q16 PCT/.GB02/04214 9 Fi hows
resul t dignd$s ilysiates ot FV@J%eP?r@H@Eo% rﬂ%@gi" Gf'qcélti‘}f:oﬁ’fm Fiy OE

i nvent i OlF}kAIgzl’lOHIS,
Fig. 17 illustrates the predicted mRNA structure for the mutant sequence shown in Fig. 16;

Fig. 18 shows an SDS-PAGE gel showing cell extracts from E. coli expressing the
pET24a-TrkAlg, noHis mutant sequence shown in Fig. 16;

Fig. 19 shows results of mass spectrometry experiments on TrkAlg, noHis produced by the

invention;
Fig. 20 shows results of PC12 cell neurite outgrowth bioassay using TrkAlg, noHis;

Fig. 21 illustrates examples of mutations required to facilitate expression of TrkBlg.noHis;

and
Fig. 22 illustrates examples of mutations required to facilitate expression of TrkClg,noHis.

Definitions:

“Polypeptide”: This term embraces proteins i.e. naturally occurring full length biologically
active polypeptides.



Fig. 13 illustrates the results of binding activity studies with TrkCl g2
6Hi s with NT-3; Fig. 14 illustrates the predicted nRNA structure of

Tr KAl g2 owWD3/0F0ge 15 illustrates the predicted nRNA stru®CHrGBoRMO43n KAI g2
noH s; Fig. 16 illustrates an exanple of nutations required to facilitate
expression of TrkAl g2noHis; Fig. 17 10l ustrates the predicted nRNA
structute,fQr .t he_nut ant .sequence, sh L R4FEl : j n
SDS. PAGET HATESH ARp rPé’tl%PSP?geeg?‘flﬁ%t i€ ARG o dc?%‘igfenéeg B?"e@?‘r‘mg}’%ﬁgp?@ 2A

PET24a- Frkah&2viR bt svitidufite S8HI6ARCSHx ah@Ndadid rédidhes adedingd whithsleadvo
results of mass spectronetry experinments on TrkAl g2 noH. s produced by the

i nvent i the, vArignt Jok4lgws andshomeloghespfor 2examle nasurd resudfutodr eRsAIVBH YA say
usi ng TrkAl.g2. noHi.s; Fiqg. 21 iJllustrates exappl es of. I . ired to
Fact Ui ¢ SSUERPR et R sroesiasripareld Bk PR Sudicel bl S S C " O
nut at i 0R§yeREHdi foeehHafcd 8gpredsici Bnd¥iP hRSHEAIdn AucH rds Ghe 1o the and Babindid i ons:
"Pol ypeptide": This termenbraces proteins i.e. naturally occurring full

| engt h loleavaggiscauenye steowr inginpoldgd &y ind¥g. 240 03/ 025016 PCT/ GB02/ 04214 10
"TrkAl g2": is a polypeptide having the am no acid sequence shown in bold in
Fig. 2A (whether with or without the additional six am no acid residues

under | i neglpibi-chhd eAUCIH” HabE c¥AREdpBAding kdhBigs Bitld RefelRAPD e theeseqbéres

exanple as a result of CTonservative substitutions of one or nore am no
aci d r eshcwem Fig. 2Bend 2Guespeetjvely. vari ants includi ng sequences to enhance
expression and/or purification such as the his tag and thronbin cleavage
sequence shown in unbolded formin Fig. 2A. "TrkBI g2" and "TrkCl g2" have

o Sép(rags.pe ; BEE ;}r@ﬁ%séﬂtst DarfeBlSERARE Re S ROHICNGRAT, SVPINY defreférdis 2B
variants not inclﬁding the His tag. Similar terms apply to corresponding variants of TrkB

and TrkC and proteins thereof.

Specific Description

Production of histidine-tagged TrkIgs

Production of recombinant TrkAlg, 6His and TrkAlg, ¢ 6His polypeptide
Recombinant TrkAlIg,6His was produced in E. coli BL21 (DE3) cells using the method

described in W099/53055 in the section headed “Expression of TrkAlg;,, TrkAlg, and
TrkAlg,” and incorporating a 6-histidine tag to the N-terminus of the polypeptide as shown

in Fig. 2A. Recombinant TrkAlg, s 6His was prepared in a similar manner.

Purification and refolding of TrkAlIg: 6His polypeptide

The harvested cells were resuspended in 10% glycerol, frozen at —70°C in liquid nitrogen
and the resulting pellet was passed three times through an XPress (AB Biox). The extract
was centrifuged at 10,000 rpm, 4°C for 30 min to pellet the insoluble inclusion bodies

containing the recombinant polypeptide.

The inclusion bodies were washed in 500 ml 1% (v/v) Triton X-100, 10 mM TrisHCI
pHS.0, ImM EDTA followed by 500 ml 1M NaCl, 10 mM TrisHCI pH 8.0, ImM EDTA
and finally 10 mM TrisHCI pHS8.0, ImM EDTA.



"TrkAl g2 6Hi s" represents variants including the Hs tag and "TrkAl g2

noH s" represents variants not including the Hs tag. Simlar terns apply
to corresyondiozgicvari ants of TrkB and TrkC and proteins tPearGew/o48peci fic
Description Production of histidine-tagged Trkl gs Production of reconbi nant
TrkAl g2 6H s and TrkAl g2.6 6Hi s pol ypépti de Reconbi nant TrkAl g26H s was

pr oduce ir} 1.lico{)i .BL21 (t 3 (-,Hil US|H NG, 4t epjret d dj I 1-,"8M
V099/ 53055 TAUGINRE DAY gt REhlPieE DYLOFPRAR L BV RS T Ahd
Tr KAl 92'UreR ¢pH MO R cpirifiRe b9 BntifsdatidhN6M Sgakidiniiie nhinyt AsdTbtseddh pldee
pol ypepti de as shown in Fig. 2A. Reconbi nant TrkAlg2.6 6H s was prepared

in a si o83 ureamrenghd®gri fi cati on and refol ding of TrkAl g2 6Hi s pol ypepti de
The harvested cells were resuspended in 10% gl ycerol, frozen at -70C in

liquid nitrogen and the resulting_pell.et was passed three tine hrough an
XPress (A8 reﬂﬁw}g TpHreeYAT 186400 QRS eﬁrﬁlﬁ qaagehﬁr&}(f‘ﬁmwiﬁaﬂlwa&@ B30 min
to pel ; Lo . . b _ . .

pol ypepﬁo e. Ike ?dr?gp{ﬂ P%{r%’ %Gggflhggnﬂmgr%el&vs\‘;ahgﬁfe}gé?ﬁWS%ngr%%ﬁlc?}??v V) rilfqon
X-100, Xasrdiitdd ivéthiQ5 mi2d8m01 NaRhdsphiid, 00l hbiieeidiyeld @D Treal(®@HYA) , 10 v
TrisHd pH 8.0, 1nM EDTA and finally 10 nM Tri sHO pH8.0, | nM EDTA. WO

03/ 025016 PCT/ GB02/04214 11 The inclusion bodies were then solubilised in
20 M Ndn pidss it allesy topurifiadreermbinant TakAlwpldis popmeptidy) togatold the plppmtefpy

centrifuygation. 6M Guani djinium al so. be used i\n_gl . of r

Chr oughdle refiass S S ol JRRPEY B 7 it 200" a8, Pftgiol) Uit e

col um( Riafipeatdin 2mA1 YaPR&ph¥k! 100 AN RhCE At piYIsha A eBhalehad3Ohdidbht of

| m dazole, 8M Urea pH 7.4. The purified TrkAlg26H s was eluted with 25 m
20 mVl NetBkuos phidihe,.6c30 andrvdlumiedd A m] vmnmr@aaogcpd-lbyzﬂ)e. mppufgetyeer. The Bo0Wow t he

purifi eqa{e%%?nr;?({&?nqtpregg&rélv%zs% I%l/{gn%ll'ypeptl de to refold, the eluant of

Any aggregate (i.e. dimer aggregates) eluted in the void volume. Dimer was eluted after
about 80 min and monomer eluted after about 93 min. The elution time of a protein will be
dependent on dimensions of column and is dependent on its size. This is described by the

following formula:
R=VO/Ve

where R is retention coefficient of a protein, Ve is the volume at which the protein is

eluted, VO is void volume

where Ve =232.5ml VO is 122ml

122/232.5=0.53

TrkAlg, 6His monomer on a SuperDex 200 gel has a retention coefficient of 0.53.

By way of comparison the polypeptide was also folded by dialysis first against 20 mM
TrisHC1, 50 mM NaCl, pH 8.5, recaptured on a His Trap column and eluted with 25 ml 20
mM NaPhosphate, 300 mM Imidazole, 8M Urea pH 7.4.

Purification traces from the Biocad Sprint FPLC (Biocad) which show elution of monomer,

dimer and aggregates of TrkAlg,6His under various conditions were prepared. Figure 3



the previous step was then applied to a SuperDex 200 gel filtration colum,
and equilibrated in 20 mM NaPhosphate, 100 nM NaCl, at pH 8.5. The col um
had a heiwybto3os0165cm wi dth 2. 6cm and vol unme of 345ml wheaTm@Bs2p0aaked by
the manufacturer. The flow rate at maxi mum pressure was 2.5 m/mn. Any
aggregate (i.e. diner aggregates) eluizd in the void volune. D nmer was

eluted after about 80 m n _and nohaner ted after.ab . 1 4K) e
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VA Ve ere’Ri's retention coefficient of a protein, Ve 1s the volune at
whi ch t (ftSupedlesi’n Ttswillebeuseed thayGhé saethwiddofitbe dmmentipe peodugeschigher Isyals 9O i s
122ml 122/ 232.5 = 0,53, Tr KAl 6H s nmononer on a SuperDex 200 gel has a

r et ent i BWREBSF perRpased 1ojhe HrigBAT BIOCESS of conpari son the pol ypepti de was

al so folded by dialysis first against 20 mM TrisHCL, 50 mM NaCl , pH 8.5,

recaptu !' @}Ng@ C bR - anfA NaPhosphat e,
300 mM flfﬁhgé@%fivé‘ﬁ re%%ﬁé)ﬁ#%ﬁ)?%lﬁd% gg’tluwghgﬁgglggla?&om t he Bi ocad
Sprint FPLC (Biocad) which show elution of nononer, diner and aggregates

of Tr KARgrReHhSpll BAIutich bOYRkAGHsi ons were prepared. Figure 3 WO
03/ 025016 PCT‘/S%BOZI 04214 12 shows an overlay trace conparing elution of

TrkAlg26Hi s with refolding by dialysis ("D alysis") and with refolding on
a col umTrkAlgsoHNE Wi xpresseddinIfgy dofi dshiesdribednbovn Piriffudpiaceioh)bodles weir¢ | be

seen that the nethod of the invention produces_higher | s, aof .
conpar edolubilisebin?Q s¥MdNa Phospbaigs30 1F}Mp azgle, it %Q%Pﬂ’rﬁi ?15128 r@ggvam:r
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with 25 ml 20 mM NaPhosphate, 300 mM Imidazole, 8M Urea pH 7.4. The eluted
TrkAlg,6His was applied to SuperDex 200 gel filtration column (Pharmacia) and
equilibrated in 20 mM NaPhosphate, 100 mM NaCl, pH 8.5. The flow rate was 2.5
ml/min. The time taken for elution is determined by size of protein. Peaks of monomer,
dimer and aggregate are indicated at approximately 93 minutes, 80 minutes and 50 minutes
respectively. The results are given in Fig. 4 whichshows the results of elution at pH7.4, 8.0,

8.5 and 9.0. The results indicate that pH 8.5 was best with the greatest yield, lowest amount

of aggregate, and highest levels of monomer.

Comparative Example: Separation of TrkAIg:6His monomer, dimer and aggregate
with refold by dialysis. Amount of dialysis buffer required. Subsequent analysis by
elution from SuperDex 200.

TrkAlg,6His was expressed in E. coli. Purified inclusion bodies were solubilised in 20
mM NaPhosphate, 30 mM Imidazole, 8M Urea pH 7.4 and clarified by centrifugation. The
solution was affinity purified on HisTrap column and eluted with 25 ml 20 mM
NaPhosphate, 300 mM Imidazole, 8M Urea pH 7.4. TrkAlg,6His was folded by dialysis
(using 1 litre, 2 litres or 4 litres) overnight against 20 mM TrisHCI, 50 mM NaCl, pH 8.5,
recaptured on a HisTrap column and eluted with 25 ml 20 mM NaPhosphate, 50 mM
EDTA, 8M Urea pH 7.4. Final analysis was using a SuperDex 200 gel filtration column
equilibrated in 20 mM NaPhosphate, 100 mM NaCl, pH 8.5. Flow rate was 2.5 ml/min.
2-4 litres were required for washing. 4 litres gave the highest yield of monomer. This



TrkAl g26H s was expressed in E. coli as described above. Purified inclusion
bodies were solubilised in 20 nM Na Phosphate, 30 mM I m dazol e, 8M Urea pH
7.4 and cwerodfoesede by centrifugation. The resulting nutantPCraEBOiimity
purified on Hi sTrap colum and eluted with 25 m 20 nM NaPhosphate, 300 niV
| m dazole, 8M Urea pH 7.4. The el uted13Tr kAl g26H s was applied to Super Dex

200 gel filtrati,on colum hat maci a nd ..equilibrated, Ln ]
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and 50 m nutes respectively. The results are given in Fig. 4 whichshows
t he resdsaltoireahosn imFigt SpH7. 4, 8.0, 8.5 and 9.0. The results indicate
that pH 8.5 was best with the greatest yield, |owest anount of aggregate,
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vol unes of buffer are needed if dialysis is to be used for refolding of the
expr essedidydl.jdegft saigple and matrix were spotted onto the sample plate. The sample was

calibrated against Calmix 3 (PE Biosystems) run as a close external standard. The spectrum
was acquired over the range 5000-80,000Da, under linear conditions with an accelerating

voltage of 25,000V, an extraction time of 750nsecs and laser intensity of 2700.

The molecular weight of TrkAlg,6His was found to be 15,717.96 Da. This is almost
exactly as predicted by theoretical calculation of the molecular weight (15716.3 Da, after
loss of the N-terminal methionine, which we have previously found to be removed in

proteins incorporating the 6 histidine tag from the expression vector pET15b).

The molecular weight of TrkAlg,s6His was found to be 16,575.3 Da. This is almost
exactly as predicted by theoretical calculation of the molecular weight (16,574.4 Da).

Stability

TrkAlg,6His and TrkAlg,s6His produced as described above has remained stable when
kept at 4°C for three months and has retained its biological activity.

Improvements in stability may be achieved using conventional additives such as glycerol.



Results are shown in Fig. 5. Characterisation of TrkAlg26H s and

Tr kAl g2. 66H s Produced by Method of the Invention The expressed

Tr KAl g26Hve 08M)s0ad Tr KAl g2. 66Hi s (B) pol ypepti des were skojracioed421e

MALDI TOF nass spectronetry and the results are shown in Fig. 6. The

nol ecul ar mass of the pol ypepti des wdd4 determ ned using a PE Bi osystens
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solution was freshly prepared sinapinic acid at a concentration of

| mg/ 100.it | Guinea 152 hiel limbt pain respoasest onitrile and 0.1%trifl uoroacetic
acid. 0.50 of sanple and matrix were spotted onto the sanple plate. The

sanpl e was, calibrated_against. . Cal nx (PE Bi.osystens) run as cl.ose
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wei ght  dfredddRANIRRFHRS wis Injectad thtd ahdkind JinTtl Tndknddeof ghien pigs. alhidshusesxact | y
as predicted by theoretical calculation of the nolecular weight (15716.3

Da, af t érflampationwhichelards & an agressst ¢i BEFNEYelnnhi Bhs wakes e { GRAEy

f d be r. d.i ' ' ' i.sti ch . h
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cal cul ation of the mol ecul ar wei ght, (16, 574.4 Da). Stability TrkAl g26H s
and Tr kAvge eselkddsbyp stmuletion of Di?égcfrlﬂb@cwaamf\matﬁwm elepipdesd Hicasrrdingen
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Tr kAl g26H's™ pro nmet hod of the T1nvention i I nea pig hind linb
pai n r espoftepiive neurons without outside stimulation is thought to be responsible for

inflammatory and neuropathic pain in humans.

TrkAlg,6His was injected on days 2, 3 and 4 with 0.45ug into hind limb and knee on
guinea pig. Adding TrkAlg,6His, which sequesters the endogenous NGF, abolished
CFA-induced increases in following frequency and in spontaneous firing. This meant

complete cessation of abnormal pain.

TrkAlg,6His was therefore able to inhibit pain response in CFA induced pain fibre firing in

guinea pigs.
ii. PC12 cell bioassays

Biological activity of TrkAlg,6His produced by the method of the invention was tested by
PC12 neurite outgrowth bioassay. PC12 cells are a rat phaeochromocytoma cell line which
grow neurites in response to the presence of NGF, which binds receptors present on the cell
surface. PC12 cells were plated out at 2x10* cells per well in complete DMEM medium
(including 100 units/ml penicillin, 100 pg/ml streptomycin, 10% horse serum, 10% Foetal
Calf Serum (FCS) and 2 mM glutamine) on collagen-coated 24-well plates. NGF was
added at 1ng/ml and TrkAlg,6His was added at varying concentrations. Results are shown
in Figure 11, photographs of neurite outgrowth after 48 hours. Cells were fixed before
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reverse primer:

(GCGGATCCCTATTAATGRRCCCGACCGGTTTTATC).

The PCR product was subcloned into pET15b (Novagen), using Ndel and BamHI sites, to
create the expression vector pET15b-TrkBlIg, 6His.

A truncated version of TrkBIg,6His, shown in Fig 2B, was also produced in exactly the
same way but using the amino acids 286-383. This form was co-crystallised with its ligand

NT4 and an X-ray crystal structure solved.

Production of recombinant TrkBIg, 6His polypeptide

Electro-competent E. coli BL21 (DE3) cells were transformed with pET15b-TrkBIg,, and
expression was carried out in accordance with the pET (Novagen) manual. After
transformation, E. coli cell lysates were analysed by SDS-PAGE for expression of the 18.5
kDa protein. TrkBIg,6His protein was expressed at high levels in the urea-soluble fraction,
but not in the other fractions. 2ml of 2YT broth (containing 200ug/ml ampicillin) was
inoculated with a colony and grown at 37°C to mid log phase. This was used to inoculate

50ml of 2YT broth (containing 200 pg/ml ampicillin), which was grown at 37°C to mid log
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pET (Novagen) manual. After transformation, E. coli cell lysates were
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B-mercaptoethanol), with a “Complete” proteinase inhibitor cocktail tablet (Roche) and
incubated at room temperature for 2 hours with gentle shaking. 6M Guanidinium may be
substituted for 8M urea. TrkBlg,6His protein was purified on a HisTrap nickel column
(Pharmacia), under reducing conditions (20 mM sodium phosphate, pH 8.5, 8M urea, 10
mM imidazole), and eluted using 300 mM imidazole. Refolding took place under
non-reducing conditions (20 mM sodium phosphate, pH 8.5, 100 mM NaCl) on a
SuperDex 200 gel-filtration column (Pharmacia). Fractions from the peak corresponding
to a molecular weight of approximately 18.5 kDa were pooled; these contained

TrkBlg,6His monomer.

Characterisation of TrkBIg,6His produced by Method of the Invention

The molecular mass of TrkBlg,6His was determined using a PE Biosystems Voyager-DE
STR MALDITOF mass spectrometer, with a nitrogen laser operating.at 337nm. The
matrix solution was freshly prepared sinapinic acid at a concentration of 1mg/100 pl in a
50:50 mixture of acetonitrile and 0.1% trifluoroacetic acid. 0.5ul of sample and matrix
were spotted onto the sample plate. The sample was calibrated against Calmix 3 (PE
Biosystems) run as a close external standard. The spectrum was acquired over the range
5000-80,000 Da, under linear conditions with an accelerating voltage of 25,000V, an

extraction time of 750 ns and a laser intensity of 2700. Results are shown in Fig. 10.
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Electrocompetent E. coli BL21 (DE3) cells were transformed with pET15b-TrkCIg,6His
and expression was carried out in accordance with pET (Novagen) manual. After
transformation E. coli lysates were anaylsed by SDS-PAGE for expression of the 13.8kDa
protein. TrkClIg,6His protein was expressed at high levels in the urea-soluble fraction but
not in other fractions. 2ml of 2YT broth (containing 200 pg/ml ampicillin), was inoculated
with a colony which was grown at 37°C to mid log phase. This was used to inoculate 50ml
of 2YT broth (containing 200 pg/ml amplicillin) which was grown at 37°C to mid log
phase. This was used to inoculate 5 litres of 2YT broth (containing 200 pg/ml ampicillin),
which was grown to an optical density of 1.0 at 600nm. 1mM IPTG was added to induce
protein expression and cells were grown overnight at 37°C. The harvested cells were
resuspended in 10% glycerol and frozen at -80°C (8 pellets). Pellets were lysed by passing
3 times through an Xpress, and then washed with 20mM sodium phosphate buffer (pH8.0)
containing, in succession, 0.1M NaCl, 1% Triton X-100, and finally 1M NaCl. This
removed all soluble matter, leaving inclusion bodies containing insoluble protein. All

washes were at 4°C.
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to inoculate 5 litres of 2YT broth (containing 200 g/m anpicillin),
Characterisation of TrkCIg;6His produced by method of the invention

The molecular mass of TrkClg,6His was determined using a PE Biosystems voyager-DE
STR MALDITOF mass spectrometer, with a nitrogen laser separating at 337 nm. The
matrix solution was freshly prepared sinapinic acid at a concentration of 1 mg/100ul in a
50:50 mixture of acetonitrile at 0.1% trifluoracetic acid. 0.5 pl of sample and matrix were
spotted onto the sample plate. The sample was calibrated against Calmix 3 (PE
Biosystems) run as a close external standard. The spectrum was acquired over the range
5000-80,000 Da, under linear conditions with an accelerating voltage of 25,000V, an

extraction time of 750ns and a laser intensity of 2700. Results are shown in Fig. 12.

The molecular weight of TrkClg,6His was found to be 13,681.9 Da. This is almost exactly
as predicted by a theoretical calculation of the molecular weight (13,685.3 Da) taking into
account loss of the N-terminal methionine, which we have previously found to be removed

in proteins incorporating the 6 histidine tag from the expression vector pET15b.
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BDNF was passed over the chip at 0.1-25nM. Association and dissociation rates were
estimated according to a 1:1 Langmuir binding model, giving a KD of 790pM. NT-4 was
passed over the chip at 1-100nM. Association and dissociation rates were estimated
according to a 1:1 Langmuir binding model, giving a KD of 260pM. Results are shown in
Fig. 7. Fig. 7A shows the results of experiments with BDNF at 0.1, 0.2, 0.5, 1, 2, 5, 10 and
25nM (all duplicate). Association and dissociation were fitted to a 1:1 Langmuir model,

giving a KD of 790pM (Chi® = 4.39).

Fig. 7B shows the results of experiments with NT-4 at 1, 5, 25, 50, 75 and 100nM (all
duplicate). Association and dissociation were fitted to a 1:1 Langmuir model, giving a KD

of 260pM (Chi?* = 2.85).

ii. TrkAIg.6His
NGF was passed over the chip at 0.1-100nM. Association and dissociation rates were
estimated according to a 1:1 Langmuir binding model, giving a KD of 92.6pM. The results

are shown in Fig. 8.
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0.1-25nM Association and dissociation rates were estimated according to a
1:1 LangauiMikOIneHng nodel, giving a KD of 790pM NT-4 was passed over the
chip at 1-100nM Association and dissociation rates were estimated
according to a 1:1 Langnuir binding nodel, giving a KD of 260pM Results
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Production of non-histidine-tagged TrkAlgs
Cloning of TrkAlg, noHis

TrkAlg, was cloned into pET24a for the expression of TrkAlg, without the histidine tag
(TrkAlg, noHis). Without modification this does not express protein.

It is known that secondary structure in the mRNA transcript can interfere with the AUG
translation initiation codon and/or the ribosome binding site. Using the software MFOLD
(http://bioweb.pasteur.fi/seqanal/interfaces/mfold.html) to investigate the secondary
structure it was seen that the transcription start site was not ideal for expression. Figure 14
shows the predicted mRNA structure for TrkAlg, 6His in pET15b. The mRNA coding for
the 6His tag is outlined, as is the ribosome binding site (RBS) and the codon for a proline
residue (PRO). Figure 15 shows the predicted mRNA structure of TrkAlg, noHis in
pET24a. It can be seen that the initiation site is much less accessible than in the 6His
version. Similar restrictions also arise in predicted structures of TrkBlg,noHis and

TrkCIg,noHis.
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t he AUGinddrpdtatedhiveied Psk aid RRere@paimeand/ or the ribosome binding site.
Usi ng the software

MFOLD
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S€eco ndars}/tes for Ndel and Xhol respectively at the 5' and 3' of TrkAIg;noHis. Between 100-1000

pmol primers were used per reaction.

Hot start PCR was carried out over 30 cycles in a thermal cycler. After an initial denaturing
temperature of 94°C for 15 minutes, PFU polymerase was added and 30 cycles of
denaturation at 94°C for 1 minute, annealing at 67°C for 1 minute and extension at 72°C for
‘1 minute were carried out. Final extension was 10 minutes at 72°C followed by a 4°C
holding step. PCR products were analysed by agarose gel electrophoresis TrkAlg;noHis
mutants were subcloned into Ndel and Xhol digested pET24a to create the expression

vector pET24a-TrkAlg, noHis.

Figure 18 shows SDS-PAGE analysis of TrkAlg, noHis expressed in E. coli; (M) markers,
(W) whole cell extract, (S) soluble extract, (I) insoluble extract. It can be seen that TrkAlg,

noHis is expressed mainly in the insoluble fraction.
Production of recombinant TrkAlg, noHis polypeptide

Electrocompetent E. coli BL21 (DE3) cells were transformed with pET24a-TrkAlg, noHis
and expression was carried out in accordance with the pET (Novagen) manual. After
transformation E. coli lysates were analysed by SDS-PAGE for expression of the 13.5 kDa
protein. TrkAlg, noHis protein was expressed at high levels in the urea-soluble fraction
but not in other fractions. 2ml of 2YT broth (containing 50 pg/ml kanomycin), was

inoculated with a colony which was grown at 37°C to mid log phase. This was used to



structure it was seen that the transcription start site was not ideal for
expression. Figure 14 shows the predicted nRNA structure for TrkAl g2 6H s
i n pET15bwODh@®239IRNA coding for the 6Hi s tag is outlined, PaEI/GEI20kE4

ri bosonme binding site (RBS) and the codon for a proline residue (PRO.
Figure 15 shows the predicted nRNA st2Rcture of TrkAlg2 noHis in pET24a.
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conputer software to predict the resulting nRNA structures, various silent

nut at i ofkeneueyen) whichdwase grawit to aheptidd densicetid @ ef 600nkn dmMJBLES s al | ow

access tq.the. RBS. Figure 16 sho n_exanple.of ,a re ' uence,
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sui tabl e nut at ed sequences for TrkBl g2noH s are shown in Figure 21 and for
TrkC g2noHis in Figure 22. TrkAl g2 was anplified by PCR fromthe

PET15b- Tatlikion Gddy prepavatidnusi ng the forward priner
GGAATTCCATATGCCTGCTTCAGTACAATTACACACGECGGTC whi ch i ncor por ates nut at ed
bases and reverse prinmer CCGCTCGAGITATCATTCGICCTTCTTCTCCACCGGGTCTCCA.
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added and 30 cycles of denaturation at 94C for 1 minute, annealing at 67C
for 1 niSaytlenMnRMEXs &AM EDREA 22¢€ 1M MNaCll, aildad endrthen with dVedritan X- F0Gal

ot oduct S48 o Thrta ) 5t 298 EERur “eimeetPophos 28Re BB oBRM PHO L ant s
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was removed. All washes were at 4°C. Inclusion bodies were frozen at -70°C.

Inclusion bodies were solubilised in 8M urea in 20mM Tris buffer pH 8.5 with 25mM DTT
added for three hours at 14°C.

Refolding of TrkAlg, noHis polypeptide

Insoluble TrkAlg, noHis protein contained in the inclusion bodies was released from the
cells with an Xpress, and washed with salt and Triton X100 to remove soluble matter. The
purified inclusion bodies were solubilised in 8M urea buffer (20mM Tris pH 8.5, 25mM
DTT) and incubated at room temperature for 3 hours with gentle shaking.

Purification was carried out using an anion exchange column, such as Q Sepharose Fast
Flow (Pharmacia), equilibrated and run in 8M urea (pH 8.5) with 10mM DTT added.
Protein was eluted with a gradient of NaCl, in which the protein eluted at approximately
180mM NaCl or a step at 200 mM NaCl. Eluted protein was refolded at Img/ml on a gel
filtration column in Tris pH 8.5 with 100mM NaCl.

Refolding with gel filtration was successful with a variety of gel filtration media: SuperDex
200, SuperDex 75, Sephacryl HR100, and Sephacryl HR200. In this system, TrkAlg,

noHis ran with a retention coefficient of 0.55. Unexpectedly it ran a little faster than



vect or pET24a- TrkAl g2 noHi s. Figure 18 shows SDS- PAGCE anal ysis of TrKkAIg2
noH s expressed in E. coli; (M markers, (W whole cell extract, (S

sol ubl e ewDreame301¢1) insol uble extract. It can be seen t h&CTIGHB0AgA4 noHi s
is expressed nmainly in the insoluble fraction. Production of reconbi nant
TrkAl g2 noHi s poI ypeptide El ectroconp@Bent E. coli BL21 (DE3) cells were

transforrred ET2 r kAl H s d ex SLon s carried out in
accor daﬁETé"l M@r@ﬂ %%Y%ﬂ ‘Jej %Ffoé‘ﬁs}ﬁ% ﬁEB’rﬁmEmeg%I i
| ysat es gyygy %a@'&ﬁgéﬁ&fiw@ﬂﬁ &%dgﬁ%uﬁﬁ%atﬁ?ﬁprﬁa&h@ﬂalgf ' Brohemerik Peak Rapt ei n.

TrkAl g2 noH s protein was expressed at high levels'in the urea-soluble

fract i ofbe fimally puttonitma FotverQ tolasinito kenceRivhte die Py¥ibcatchnitaimt ai ni ng 50 pg/ n
kanonycin), was inoculated with a colony which was grown at 37Cto nmd |og
phase. This was used to WD 03/ 025016 PCT/ GB02/04214 22 inocul ate 50mL of
2YT br otGharaeterisatinmef brkA¥znolisprogured by wmethod ofthednysmiion: 37C to nid

| og phase. This was used to inoculate 5 litres of 2YT broth (containing 50
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hours atgrg 79[Aﬂiﬁﬁ"(ﬁaﬁ1 %}ﬁgtroﬁ@ﬂef §/1tﬁ’%r1ﬁtrg§‘eibl§§é$@ g8@tihg atl DPme. e mdtrirnd

frozen at -80C (8 pel I ncl usi on reparation Pressed cells were

m xed i momﬁnh/lviés |fmslhi§:fp’rq1arq:dl-$u&hp5nldawﬂlaleEondbﬁtmﬂicEﬁiﬂl,OOgag’tlDQ pl i péf:6ed and
20MM Tri s, buff pH.8,5 a q?g ese vyerec ed at . 90 Or mfor
mi nut es MixAye § %Fﬁ?\?n tlm/?/g 1uofge lﬁb%‘ée é“ ersélﬂ?(?}ft %Fﬁvl Tr| s

buf f er 1 P 1%
Triton %Ebtie%o%nto ?M d. %Eenlagﬂ%v: g{ ﬁgﬁlﬁﬁggl}lﬁrﬁg@% V\ngt(%ldﬁgl{)knm %irjllas
buf f er [Bio§stems) i BMVBFloselduivhaBTudaith The whsctamb sey wequirgd centthé fanged at

9000 rpmfor 30 minutes. Supernat.ant -~ s renmoyed. All_wash at 4C.
I ncl usi 2908:88i089 Rar Bnder Jinear gpnditieres 1 SECSATRRE Heltggs, 8{326;6@@?% ®8ed in

8M urea e&ﬁa&%@ﬂrﬁg 5{57%2&% fanf 'I'élsgr 1%’[6%1@0@% Rslilts are shown in Figure 19.

The molecular weight of TrkAlg, noHis was found to be 13,561.2 Da. This is almost
exactly as predicted by theoretical calculation of the molecular weight (13,553 Da).

Biological activity of TrkAlIg; noHis produced by the method of the invention: PC12

cell bioassays

Biological activity of TrkAlg, noHis produced by the method of the invention was tested
by PC12 neurite outgrowth bioassay. PC12 cells were plated out at 2x10* cells per well in
complete DMEM medium (including 100 units/ml penicillin, 100 pg/ml streptomycin,
10% horse serum, 10% FCS and 2mM glutamine) on collagen-coated 24-well plates. NGF

was added at 1ng/ml and TrkAlg, noHis was added at varying concentrations.

Results from an experiment using TrkAlg, noHis refolded on a SuperDex 200 column are
shown in Figure. 20. Photographs show neurite outgrowth after 48 hours. Cells were fixed
before photographing. Fig. 20A shows neurite outgrowth with 1 ng/ml NGF; Fig. 20B
shows no neurite outgrowth when no NGF is added; Fig. 20C shows reduced neurite
outgrowth when 2.5 pm TrkAlg, noHis is added; Fig. 20D shows no neurite outgrowth
when 4.5 pm TrkAlg, noHis is added.



added for three hours at 14C. Refolding of TrkAl g2 noH s pol ypeptide
I nsol ubl e TrkAl g2 noH s protein contained in the inclusion bodies was
rel eased womaiedees cells with an Xpress, and washed with ®altGRM42ini t on
X100 to renove soluble matter. The purified inclusion bodies were
sol ubilised in 8Murea buffer (20mM Te4s pH 8.5, 25mv| DTT) and i ncubated
room.tenperature for, 3 hours h_gen shaki.n r o
carrl ed SHH{ u’é‘ﬁ'ﬂ& WRreaphtaie *‘é‘l‘?&%@&%l‘lﬂ% %tg@ﬁda‘gi é]IB ?SS F%ﬁgliyf Fl ow
( Phar magizay) hhg&flt}ﬂgz . in 8Murea (pH 8. 5) with 10mM DTT added.
Proteln was e ute graél ent of Nadl, in which the protein eluted at
approximately 180mM NaCl or a step at 200 nM NaCl . El uted protein was
r ef ol dedrRATd,naHiEwag fhetefoR abld fol prévnt Beurte btowih inrelporse pd- NG FEinwh¢ AC1DONMM
NaCl. Refolding with gel filtration was successful with a variety of gel
filtraticethlinedi a: SuperDex 200, SuperDex 75, Sephacryl HR100, and
Sephacryl HR200. In this system TrkAlg2 noH s ran with a retention
coefficient of 0.55. Unexpectedly it ran a little faster than WD 03/ 025016
PCT/ GB02/ 04214 23 anticipated conpared with TrkAl g2 6H s under the sane
conditions. |Increased nononeric formwas observed with extended
sol ubilisation. Additionally, the nononeric peak may be finally put onto a
Poros Q colum to concentrate the protein concentration. Characterisation
of TrkAl g2 noH s produced by nethod of the invention The nol ecul ar mass of
TrkAl g2 noH s was determ ned using a PE Bi osystens Voyager-DE STR MALD TOF
mass spectroneter with a nitrogen | aser operating at 337nm The matri X
solution was freshly prepared sinapinic acid at a concentration of 100
ng/ 100 | in a 50:50 mxture of acetonitrile and 0.1%trifluoracetic acid.
0.5 1 of the sanple and matrix were spotted onto the sanple plate. The
sanpl e was calibrated against Calmx 3 (PE Biosystens) run as a cl ose
external standard. The spectrum was acquired over the range 5000-80, 000
Da, under linear conditions with an accel erating voltage of 25,000V, an



extraction tinme of 750nsecs and | aser intensity of 2700. Results are shown
in Figure 19. The nol ecul ar wei ght of TrkAlg2 noH s was found to be

13, 561. 2 ®WA.03/0kd0s6 i s al nost exactly as predicted by theoremriGmR/04214

cal cul ation of the nol ecul ar weight (135553 Da). Biological activity of
TrkAl g2 noHi s produced by the nmethod of the invention: PCl2 cell bioassays
Bi ol ogi cal activity of TrkAl g2 noHi seé)r.oduced by the nethod of the
invention was tested by PCl2 neuritdlaisagrowt h bi oassay. PCl2 cells were
pl ated out at 2x104 cells per well in conplete DVEM nedi um (i ncl uding 100
units/m penicillin, 100 g/m streptonycin, 10% horse serum 10% FCS and

2V gl ut ani. n@) metho Wf! FEGRIELO B SRR FecttalRbatedNEblyp¥Rricgdde dndthod N9/ M

and TrkAl g2 noH s was added at varying concentrations. Results from an
experi ment usémprisagk A¢xpRessiolgi 9 rtpfosind e ffimase areSepter-iated Ofolypsiptidn #r @ shown
in Figure. 20. PBotOﬂra]grhs.show neurite outgrowth aft&r 48 houra};Er Cells
were f1xed DEPEPEAPHGRIGIIPhPRETT Ay, SSBRAINHWEXNEFT (RORMGICORERTS t h 1

ng/ M NGF;  Fidhase? RReptoRoMSied HolRidpiide fpHt %Lﬂﬁﬁl@rimﬂn(@g oNGhe ixpRAGRD; Fig.
20C shows reduced neurite outgrowh when 2.5 m TrkAl g2 noH s Is added,;

Fi g. 20D shopslypeptideuini & sseparatjprosteh, thehespaatidonnstdp lkeibyihon cdfbldinigs ofidised. WO

03/ 025016 PCT/ @GB02/04214 24 Simlar results were obtai ned usi Tr.KATg2
noH s ref ol dEPTENICE WS BE Kinage T E?F@Fe% P&Wﬂgﬁdﬂ@eﬁuﬁe jca Ve

colums. Trk#&fgZnoH s was therefore able to prevent neurite growth in
response to NG~ in the PC12 cell line. WD 03/025016 PCT/ GB02/04214 25
Clains 1. A nethod of producing tyrosine kinase receptor-rel ated

pol ypept i desA inbthotdeicbadingClonglsins i rigl vebkpl @S tyddkige kinh@stedeptht RS Rative
receptor-relatedqpolypetlde ina . ) )
TrkA, TrkB; or TrkC; or a biologically active homologue, variant, portion of those

receptors or a construct including a homologue, variant, or portion thereof.

3. A method according to claim 2 in which a portion of a tyrosine kinase receptor, or
a construct including such a portion, is expressed and in which the portion is

15 selected from the Ig, domains of the TrkA, TrkB, and TrkC receptors respectively.

4. A method according to claim 3 in which the polypeptide is selected from TrkAlg,,
TrkAlgs.s, TrkBlg, and TrkCIg,.

5. A method according to claim 4 in which the polypeptide is TrkAlg, or TrkAlg, s

6. A method according to claim 1, 2, 3, 4 or 5 in which the polypeptide is expressed

20 with a histidine tag sequence.

7. A method according to any one of claims 1 to 5 in which the polypeptide is

expressed without a histidine tag sequence.

8. A method according to any one of claims 1 to 7 in which the tyrosine kinase

sequence is human.

25 9. A method according to any preceding claim in which the tyrosine kinase

receptor-related polypeptide is expressed in insoluble form.



5 reconbi nant expressi on system and separati ng expressed nononeric tyrosine
ki nase receptor-rel ated pol ypeptide frommultinmeric form(s) of the
expressedwopaloypept i de in a separation step, the separati @oTgiBRop/O&d1l oW Ng
refol ding of the expressed tyrosine kifase receptor-rel ated pol ypeptide
into a biologically active form 10 2. A nethod according to claim1l in
whi ch the tyrosine kinase receptor is a native TrkA, TrkB, or TrkC, or a

bi ol ogi callPyAaeibod #rsppiiegde, claiay Pakt Whisdy theofyresing éaase seepirishatedor a
construct i glgdé#’%:i’ﬂngg?&l%Bﬁ%@%ﬂ%actgg%l:i%&ﬁSi?ﬁ){éOCﬁ&r-t' on thereof. 3. A nethod

according t a por n o yrosi ne ki nase receptor, or
a construct including such a portion, is expressed and in which the portion

is 15 s e'l@?AQﬁ'etﬁécPé@cbﬁﬁ%é @ParPr8dedmgait ¢h Whith thd blifRimadié fobl ndl@gept or s

respectively. 4. A method according to claim3 in which the pol ypeptide is
sel ect ed frodmFrkA192, TrkAlg2.6, TrkBlg2 and TrkClg2. 5. A nethod
according to claim4 in which the polypeptide is TrkAlg2 or TrkAlg2.6 6. A
net hod. accor di n% toclaim1, 2, 3, 4 or . 5.in _which the pol y_pegti‘de_'i S

expr essed 1220 m§thed accprding t any precgdivg gladmda which the pebymeptideis abgitagindy any

ssed 1228 RIS 149 g 2 Wl Pl
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in which the tyrosine kinase sequence is human. 25 9. A nethod according

to any pregeflipighéd adcdtdifle WadNprb&Rirdeydfigd NE WHiSIPER sepREERH Qlepiflat&d
pol ypeptide is expressed 1n insoluble form WD 03/025016 PCT/ GB02/04214 26

10. A net hodgedditfoatidinng to claim 9 in which the tyrosine kinase
receptor-related polypeptide is expressed in bacterial inclusion bodies.
11. A method according to any preceding claimin which the mulfineric forns
i ncl ude 14. A method according to any preceding Claim in which the separation step is carried

10 out at a salt concentration between and including 0 mM and 500 mM.

15. A method according to any preceding claim in which the separation step is carried

out at a salt concentration above 25 mM and below 200 mM.

16. A method according to claim 15 in which the separation step is carried out at a salt

concentration of about 100 mM.

15  17. A method according to any one of claims 13 to 16 in which the gel used in the gel
filtration step is able to separate molecules having a molecular weight of about 12 to
40 kDa.

18. A method according to claim 17 in which the gel is Sephadex 200 or SuperDex 200.
19. A method according to claim 18 in which the gel is SuperDex 200.

20 20. A method according to any preceding claim in which the separation step is carried

out at a pH of between 8 and 9.

21. A method according to claim 20 in which the separation step is carried out at a pH
of about 8.5. ‘



dimers. 5 12. A nmethod according to any preceding claimin which the

pol ypeptide is able to bind a |ligand of the correspondi ng native tyrosine
ki nase rewepsoesomé th high affinity. 13. A nethod accordi n@gCrGRRP43necedi ng
claimin which the separation step invefves gel filtration. 14. A nethod
according to any preceding claimin which the separation step is carried

10 out at a salt_concentration between and including O nM and 500 nM 15. A

met hod acddr Qimghedacerydipg ey pieceding deimninwhiel thernolnsphidesipsedusedn i s
carried outy, en% ﬁggp %fé%ﬁgﬁ%ﬁ,&%@n above 25 nmM and bel ow 200 nM 16. A

met hod accor ‘ch the separation step is carried out at
a salt concentratl on of about 100 mM 15 17. A nmethod according to any one

of clai ms 233AtReth&d b p Myl bR ANt q?ﬁQIgE Br The 18 ‘{]ﬁo&'lﬁélﬁﬁéﬁ Bodisd B ' S

abl e to separate nol ecul @s "having a nol ecul ar werght about 12 to
kDa. 18. A nedcteridl axpressibmsystem ol whivh Iionamentvi "fnﬂtAﬂgbeorg’ﬁkAﬂgzaﬁepdpamed 200 or

Super Dex 200 19, Arreth ccording to, claiml i
SuBergx 200{TOBE Btug Wéﬁﬁ&ﬂ?%‘e’&%ﬁ%@dt%u@mﬁ 8@ Clh“‘éf%gﬁa\gﬁ ch the
separation Sﬁﬁﬁtlbﬁst%g%ﬁaﬁﬁow&}% @fol@lnwécd%tfmn 8 and 9. 21. A method

according to claim?2 whi ch the separation step is carried out at a pH
of about 8.5. WD 03/025016 PCT/ GB02/ 04214 27 22. A method according to any

precedi ng 24| Ai mrethod Wi pukiffing resinbdenit TdEBIgS fomo thitedon Bodibaéd @rtiadleribinsed
expression system 23. A nethod of purifying reconbinant TrkAl g2 or

TrkAl g2. 6 f romressionussistsm b gviieh imppngmesigcTdkBlg ISeW@éﬁﬁ &ems psmistiien whi ch
monomeri ¢ Tr; E\Allu ﬁigoxrrmr};)rnléédr‘l g\lralilﬁg)rer g%&@%gb% fﬁi%lﬁpn s&%%& l(I;]V(;:lleCij %I ng

nononeri c an i "Ter |
10 refold into an active form.

25. A method of purifying recombinant TrkClg, from inclusion bodies in a bacterial
expression system in which monomeric TrkClIg, is separated from a mixture
including monomeric and multimeric TrkClg, by a gel filtration step and allowed to

refold into an active form.

15  26. A preparation of TrkAlg, obtained by a method according to any one of claims 3 to
23 and comprising less than 20% TrkAlg, dimer or dimer aggregate.

27. A preparation of TrkAlg, according to claim 26 comprising less than 10% TrkAlg,

dimer or dimer aggregate.

28. A preparation of TrkAlg, according to claim 27 comprising less than 1% TrkAlg,

20 dimer or dimer aggregate.

29. A preparation of TrkAlg, according to claim 28 comprising less than 0.1% TrkAlg,

dimer or dimer aggregate.

30. A preparation of TrkAlg, obtained by a method according to any one of claims 3 to

23 and comprising more than 80% TrkAlIg, monomer.

25 31. A preparation of TrkAlg, obtained by a method according to any one of claims 3 to

23 and comprising more than 90% TrkAlg, monomer.



filtration step and allowed to refold into an active form 24. A nethod of
purifying reconbi nant TrkBl g2 frominclusion bodies in a bacteri al

expressi owoggsemme i n whi ch nonomeric TrkBl g2 i s separat ed PCT@BoO/0smntt ur e

i ncl udi ng nmononeric and multineric TrkBgg2 by a gel filtration step and
allowed to 10 refold into an active form 25. A nmethod of purifying
reconbi nant TrkCl g2 frominclusion bodies in a bacterial expression system

in whi ch rgndrirepaationka hkAlg obigingdahyee nfethodh agcordingue @ny ione puielrimes Frthoner i ¢
and rmultimerig T ] g2 .by_a | Edbd ton step and allowed to refold into
an active fo?%amﬁgo%%}snlggﬂ%‘%ﬁ?l&%éﬁfrg&gfﬂ%oagr'obt ai ned by a nethod

according to any one of clains 3 to 23 and conprising |less than 20%

TrkAl g2 digze i gﬂ{@g : RRE Ak fondl ing to
claim 26 corr%r ??P%Sﬁﬁggg t ha ?%%%HQE%IQ\QZ di r?‘géﬂdg% %ia#gphg\ggglgggsf%dj%. A

prepar ati on 23 afid éohhgdsimg £ TnigAkgpmohamer. 27 conpri sing | ess than 1%
TrkAl g2 20 diner or diner aggregate. 29. A preparation of TrkAlg2
according to claim 28 conprising |ess than 0.1% TrkAl g2 dinmer_or dimer
aggr egat e.3436. Prapasatigreeiatikddeof obtried §2 agnethpdeaerording ivemshens efcdaimgidng to

any one of cl]aj 0 .23 .and, c LS re than 80% TrkAl g2 nononer. 25
31. A prepar{é)ﬁgggg?diﬁoﬁnﬁrﬁmgdgss%%%B%B&%é‘s%eﬁ%gig%gg%feﬁ “to any one of
clainms 3 to 23 and conprising nore than 90% Tr kAl g2 nononer. WO 03/ 025016
PCT/ GB02/ B42 A4 prepfrafién 4Y ﬂ“ﬂ_@ﬂ%,eata't:%ﬂdig% tgf gl'%irﬂ 23@%&%&@%%@ &t 199,

according to any one of clains 3 nd conpri si re than 99%
Tr kAl g2 nonotkAlga3limér pr diper aggregatof Tr kAl g2 obt ai ned by a net hod
according to any one of claims 3 to 23 and conprising 100% Tr kAl g2
noNoer .

36. A preparation of TrkAlg,s according to claim 35 comprising less than 1% of

10 TrkAlg,.c dimer or dimer aggregate.

37. A preparation of TrkAlg,s according to claim 36 comprising less than 0.1% of
TrkAlg, dimer or dimer aggregate.

38. A preparation of TrkAlg, s obtained by a method according to any one of claims 4 to

23 and comprising more than 80% TrkAlg, s monomer.

15 39. A preparation of TrkAlg, s obtained by a method according to any one of claims 4 to

23 and comprising more than 90% TrkAlg, s monomer.

40. A preparation of TrkAlg, ¢ obtained by a method according to any one of claims 4 to

23 and comprising more than 99% TrkAlg,.c monomer.

41. A preparation of TrkAlg, obtained by a method according to any one of claims 4 to
20 23 and comprising 100% TrkAlg,.s monomer.

42. A preparation of TrkBIg, obtained by a method according to any one of claims 3, 4,
6 to 22 and 24, and comprising less than 20% TrkBIg, dimer or dimer aggregate.

43. A preparation of TrkBIg, according to claim 42 comprising less than 10% TrkBIg,

dimer or dimer aggregate.



5 34. A preparation of TrkAlg2.6 obtained by a nethod according to any one
of claine 3 to 23 and conprising | ess than 20% TrkAl g2. 6 di ner or diner
aggr egat ew033/02M1¢r epar ati on of TrkAl192.6 according to cl 2ZCmGBL20e1Pri Si ng
| ess than 10% TrkAl g2.6 dinmer or dinep9aggregate. 36. A preparation of
TrkAl g2. 6 according to claim35 conprising less than 1% of 10 TrkAl g2.6
dimer or di mer aggregate, 37. A preparation of TrkAlg2.6 according to claim
36 conpri s"i‘% PreRTatgm Al dridblgnaccondimgnioyelaim 4 cogiprigingdessaihan dgadeBlgs. A
preparation g Jr . ined by a nmethod according to any one of
clains 4 to 813%&5%%%%&1 Ell%g%t%g nore than 80% Tr kAl g2. 6 nononer. 15 39. A
preparation of TrkAl192.6 obtained by a nethod according to any one of
clainms 4 ug A2grephtdti6® I TIRBIE 4BRbRIA &N cRAH0 44 kbinpAsig MeRoIRh. 0.4 of\
preparation of TrkAlg2.6 obtained by a nethod according to any one of
clains 4 to TdBlandimeoopdins ageragate t han 99% Tr kA192. 6 nonomer. 41. A
preparation of TrkAl g2 obtained by a nethod according to any one of clains

4 to 0 23 and conpri sj 00% Tr KAl g2. 6 _nonomer,, 42. A preparation of

Tr kBl gé oﬁﬁa%apwwal ST kBle: abizsred g? P thadyAceerdings to ANy ong ohelim 34, {o 22
and 24, and .Sl 0 2raliorer i.mer aggregate. 43.
A preparati Oﬁﬂg’?@@g%?g%ﬁ%@@hﬁ%?ﬁéﬁ)%fﬁéﬁgp%]}%B(ﬁ:‘%r%fr?{og%]g | ess than 10%
TrkBl g2 dinmer or dinmer aggregate. WO 03/025016 PCT/ GB02/ 04214 29 44. A
prepar at i o, afprdpaedd o fA&BIg iobhited bgrlaame@hé@ abONihG $6 Bty bRSSE dIdiaR 31%
TrkBl g2 diner or diner aggregate. 45. Aé)re aration of TrkBlIg2 according
to claimd44 een? e Hyandeemprising Woredhaf 90% kg lg2 nwinamer.or  di mer aggr egat e.
5 46. A preparation of TrkBlg2 obtained by a nethod according to any one of

claim3, 4, i . . .
48. A preparation of TrkBlIg, obtained by a method according to any one of claims 3, 4,

10 6 to 22 and 24 and comprising more than 99% TrkBIg, monomer.

49. A preparation of TrkBlg, obtained by a method according to any one of claims 3, 4,
6 to 22 and 24 and comprising 100% TrkBIg, monomer.

50. A preparation of TrkClIg, obtained by a method according to any one of claims 3, 4,
6 to 22 and 25 and comprising less than 20% TrkClIg, dimer or dimer aggregate.

15  51. A preparation of TrkClg, according to claim 50 comprising less than 10% TrkClg,

dimer or dimer aggregate.

52. A preparation of TrkClg, according to claim 51 comprising less than 1% TrkCIg,

dimer or dimer aggregate.

53. A preparation of TrkClg, according to claim 52 comprising less than 0.1% TrkCIg,

20 dimer or dimer aggregate.

54. A preparation of TrkClg, obtained by a method according to any one of claims 3, 4

6 to 22 and 25 and comprising more than 80% TrkCIg, monomer.

55. A preparation of TrkClIg, obtained by a method according to any one of claims 3, 4,

6 to 22 and 25 and comprising more than 90% TrkCIg; monomer.



6, to 22 and 24 and conprising nore than 80% Tr kBl g2 nononer. 47. A

preparation of TrkBl g2 obtained by a nethod according to any one of clains
3, 4, 6 woo03mzaand 24 and conprising nore than 90% Tr kBl gPChRI®E21448. A
preparation of TrkBlg2 obtained by a ngdhod according to any one of clains
3, 4, 10 6 to 22 and 24 and conprising nore than 99% Tr kBl g2 nononer. 49.

A preparation of TrkBl g2 obtained hy a nmethod according to any .one of
claims 3, 52 A pEeRagaten offgkole: &h@u@éﬁaarq methgd aereding kepgronaRisHEms 354, A
preparation i et THEERL i any one of clains
3, 4, 61to E)%%%gg%?%ﬁgk%g%§?¥§¥w%tﬁgggﬁ?han:%%ggﬁgﬁ%fgz di mer or diner
aggregate. 15 51. A preparation of TrkCl g2 according to claim50 conprising
| ess than 510%53}&15@%@% ofdirREIg, Obtaticd®y AHSMEIaERrdiRE to @%M&&h@ n, gf
TrkCl g2 according to clalnlgﬁ conprising less than 1% TrkCl g2 diner or

di mer aggr egateel2 &8i 2anskeopanrisingod 086 Trkilg monameror di ng to cl ai m 52
conprising less than 0.1 % TrkClg2 20 diner or diner aggregate. 54. A
preparation of TrkCl g2 obtained by a method according to any one of clains
3, 4 6 to 22 and 25 and conprising nore than 80% TrkCl g2 nonomer. 55. A
preparation of TrkCl g2 obtained by a method according to any one of clains
3, 4, 6 to 22 and 25 and conprising nore than 90% TrkCl g2 nononer. WO

03/ 025016 PCT/ GB02/ 04214 30 56. A preparation of TrkClg2 obtained by a
met hod according to any one of clains 3, 4, 6 to 22 and 25 and conpri sing
nore than 99% TrkCl g2 nononer. 57. A preparation of TrkCl g2 obtained by a
nmet hod according to any one of clains 3, 4, 6 to 22 and 25 and conpri si ng
100% Tr kCl g2 nononer.




