WO 2005/ 017100 PCT/ US2004/ 014844 1 RI BONUCLEASES AND METHODS OF MAKI NG
THEM RECOVBI NANTLY Background of the Invention 5 The invention relates to
pharmaceuticals, and nore particularly relates to pharmaceuticals for
treatin OE@EBfﬁ06” hunans. In its nost i mredi ate sensggT/igEMo4/01agQNt i on
relates 1o biroactive ribonucl eases ("RNises"). Some RNases are known to be
active against certain 10 human tunor cells. For exanple, comonly-owned
U.S. Patent No. 5,559,212 discl oreBoRUALERBERS ranpirnase, an RNase
pharmaceutical that .is presently known by the registered trademark ONCONASE
and that is present AR AETEQR & MK :ﬁﬁﬁMlRﬁébMﬁ¥¥@NT¥¥als. And,
comonly 15 owned Patent No. US 6, 239, 257 Bl di scl oses four RNase proteins
that belong to the pancreatic RNase A superfam |y, each possessing activity
agai nst two human carci noBacégirbuhdnes$. tlhet Envenohios now being directed to
"targeting" 20 . pharmaceuticals fo deliver themto ar#icular cel

recept oPs of int %ﬁpvﬁ%or?sr% Ll FAHPHIA SR} BtER 187 a2P4r§e¥Png noi ety
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(as by conjugation or fusion) the targeting noiety to the 25
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targeting noi et ysdre INd s CyBé ekilew e5d dbke £t PRST AGOINEL. c¥hthent his
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bel i evéOt hdtuman fgimaye eR¥E$ cul fo¥X iRy UYWL BTYVWASPrBvat for a
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RNase pharmaceutical that is presently known by the

registered trademark ONCONASE and that is presently the
subject of Phase III clinical trials. And, commonly-

15 owned Patent No. US 6,239,257 Bl discloses four RNase
proteins that belong to the pancreatic RNase A
superfamily, each possessing activity against two human
carcinoma cell lines.

Attention is now being directed to "targeting”

20 pharmaceuticals to deliver them to particular cell
receptors of interest. This is accomplished by selecting
a targeting moiety that is preferentially attracted to
the desired cell receptor and attaching (as by
conjugation or fusion) the targeting moiety to the

25 pharmaceutical.

Commonly-owned Patent No. US 6,175,003 Bl discusses
the concept of targeting therapeutically active RNases by
"cysteinizing" them. In the case of ranpirnase, this can
be accomplished by conjugating the targeting moiety to

30 the cysteine residue at position 72. While this approach
is promising and is still under investigation, some
people believe that it may be difficult to obtain
regulatory approval for a conjugate and that a fusion

protein would have an easier path to regulatory approval.



2 The N-term nal residue of ranpirnase is pyroglutamc acid. This "bl ocks"
the NNtermnal, i.e. makes it inpossible to attach other am no acid
residues ta the left of the NNtermnal. For this reas bl
possiblé”?&mgﬂﬂgwg a fusion protein by attaching a ta?ggﬂhﬁ@hﬁﬁggi
N-term nal of ranpirnase. And, while i€ is possible to renove the
pyr ogl utam c aci rgSt ] chea L mi .aspartic
am no acid residﬁ%?iﬁ %ﬁgﬁéﬁggn%gﬁgé?gigﬁ %%ﬁégggéggagg,S%%ong%ggﬁ%of t he
pyrogl ut amizcidi d Tess dilelecksi nbhesNthermbhaagct ivet ymakesadpi r nase.
However, thge RNaSﬁ% diﬁclo ed %n %he abovye- refgrenced Patent No. US

6, 239, 257 BIRIEHBEC oh? 2 Gk Fl e thGRI ARENR R FLAANTREAEH CakCetiCel |'s, but

al so lack lbetbl ockele M-terminals. For this reason, $echsohoihese RNases
could be used to nake a targeted fusion protein by attaching a targeting
nmoi ety o iPeSNLhLentearreate atIweupd brobevanbrgebuschdangravi de net hods

f f ' : | ' 20 11, | d f b
advant ageoue- T4+ padi R B67 8 Po HPERERRE VaF “PanPatBE Rade iro tar get ed

fusion protehhbe it hecpodaiiobewtdhrenevaspret pptoghathpienticen, met hods
are provided for reconbi nant|ly manufacturing tﬂe 5 proteins disclosed in
Patent No. ¥&5lygandrt@iattachcrotakaebingt Roanbyhep &bpeaspattire
invention, _new p i provided p ClleVvi i_nst  human
carci nona ce Agbaégighg S%gﬁea{§o£g§ ﬁ%ﬁﬁ%%cgégggﬁoﬁeégn%%ﬁgﬁgﬁbg%Cne of the
protei A9 i srémysd ki of zekWe pproglupanictaeddi eestdnpugatimonatesathar geti ng
noi ety. When, recopbj nantly manufactured, one of the proteins disclosed in
Patent No. REPBCH39I 58 70R TeRPAFN&SEts activity agai nst human carci nona

ce | s even when go ! . € gugac e attached to its
N VO 2005 017100 TR B3 ofga s calsbesdes 2RIARCEBOT

referenced Patent No. US 6,239,257 Bl are not only active
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against certain human cancer cells, but also lack

15 "blocked" N-terminals. For this reason, each of these
RNases could be used to make a targeted fusion protein by
attaching a targeting moiety to its N-terminal end.

It would be advantageous to provide methods for
manufacturing such proteins recombinantly.

20 It would further be advantageous to provide
biocactive proteins that could be made into targeted
fusion proteins. '

In accordance with one aspect of the invention,
methods are provided for recombinantly manufacturing the

25 proteins disclosed in Patent No. US 6,239,257 B1.

In accordance with another aspect of the invention,
new proteins are provided that possess activity against
human carcinoma cells and that can also be manufactured
recombinantly. One of the proteins is "cysteinized" to

30 permit easier conjugation to a targeting moiety.

When recombinantly manufactured, one of the proteins
disclosed in Patent No. US 6,239,257 Bl retains its
activity against human carcinoma cells even when a number

of different leader sequences are attached to its N-



3 termnal. The | eader sequences formparts of the vector 1in which the DNA
of the protein of interest has been inserted. As will be seen below there
is a conagggin body of evidence that such | eader sequences do not, when 5
at t achedMO2PHB 7% er i nal of any one of the fanily of PGHERE04N4R44 ns

di scl osed in Patent No. US 6,239,257 Bi,3 affect the bioactivity of the

tein. Brief i pt f the Drawi The i ti i 11 _be bett
(nder st ood KECRIGT of APBnA8 o RERBCON 1§ B SR 1 ki OFRTHaH i ng

drawi ngs, iAnwhhékh khe Dlial % fatheowrehaih idfl Usiiedlddg Hdle gugress for
reconbi nantly manufacturing the protein identified as 2325p4 in Patent No.
US 6, 239, 25nBerted.Fi g¢s wijld kef sernchedow,| tismeatiing tdwngeldcess f or

r econbi nant fact: Wi pr. in_identified as 2325 i n.Patent No.
S 6. 230, 257087, Bf 371HenBd LT 1 et ot et fits S0t
reconbi riant by temhetlatbutheg N-he rmiobai Bfi deRt icheedaT R0 2428 ¢ pfPat ent No.

US 6, 239, 257_BIl ; Fig. 4 is a flowchart illustrating the process for

manuf act ur i RY2FETPERTEARSp A 1pRACSedy 105 Padeats Now &, 33951 &lng the
process for 4 slFaeeniiyaapt [ %3 rotein identified as 25
2325p4a in Patent No. Usbécggg,&%ggbgfﬂtﬂ% %é‘ 85 {) ow chart i1 lastrati ng
the process for reconbiBwigf Deweudsictot i o) 232 Ipdavdyisgs protein; and Fig.
7 is aflowchart illustrating the Efocess for manufacturin

hEGF- | i nker - 2325pReC 7RI GOPoN Tlors Retisy padensdPaskedtitipti on of
Preferrgsl Ephedi-gBREs +A ¢9M3R j i Jral diqu Exanpl es
1, 2, and 3, mhich&refatg to rég%ﬁ%?%g%?ep &%%??Fgﬁig?ﬁl5$%$ﬂ¥%ggidentified
as 2325p4, 2328pegsandn2¥28chn Patent No. US 6,239,257 Bl. This procedure

will be described, W0 2005/ 017100 PET/ US2QQ4/ Q14844 11 process for

recombinantly manufécturing the protein identified as
2325p4 in Patent No. US 6,239,257 Bl;

15 Fig. 2 is a flow chart illustrating the process for
recombinantly manufacturing the protein identified as
2325p6 in Patent No. US 6,239,257 Bl;

Fig. 3 is a flow chart illustrating the process for
recombinantly manufacturing the protein identified as

20 2728 in Patent No. US 6,239,257 B1;

Fig. 4 is a flow chart illustrating the process for
manufacturing pET22b-2325p4 DNA;

Fig. 5 is a flow chart illustrating the process for
recombinantly manufacturing the protein identified as

25 2325p4a in Patent No. US 6,239,257 Bl;

Fig. 6 is a flow chart illustrating the process for
recombinantly manufacturing 2325p4-Cys71 protein; and

Fig. 7 is a flow chart illustrating the process for
manufacturing hEGF-linker-2325p4-Cys71 fusion protein.

30 Detailed Description of Preferred Embodiments

A common procedure is used in the following Examples
1, 2, and 3, which relate to recombinant production of
proteins identified as 2325p4, 2325p6, and 2728 in Patent
No. US 6,239,257 Bl. This procedure will be described



4 first at a general level and then in nore detail. Thereafter, each
Exanple wll be given. At a general |evel, fourteen oligonucl eotides for
each gene (seven representing the top DNA strand and 5 seven for the bottom

DNA st ra&}ﬂ)m%{@{ﬁwﬁy”t hesi zed. The oligonucl eoti des wer ?’Cﬁﬁ}étzﬁd%gls\h desi gned
so that: a) arter annealing, conplenentary oligonucleotides had an overhang

at the 5 end of each pair, each such 6verhang being 7 oligonuc| eotides

long; and 19i b3t eaehasyeheouer hage1haflaatnbhash hbreeqaygkgotide mismatches
with the overhang of an unfitting pair of oligonucleotides. Seven pairs of
ol i gonucl eothefesaftepr ceanhi Rgambpla wililahdsgdtenhe ful |l -1 ength gene, were

Cir ce steps Lo 135 mf S PePERgLRVBRA EPUERECH BUAPRRBF LSOt arBstOthis

full -1 engt heA gaset hesvenbipepkedehtin§Cthe THopPORAPEIFENS WaKe chosen to:
a) incorporate a Xbal restriction site at the 5 end 20 of the gene and a
BamHl r st rPRYEBNTSFt Bhgt PPRECH DNRhgtsandhewgERe SYTRBSS 1gedes THEr e sel ect ed

so the DNAeoubdubeecteoned Latg eaHEI-h%ﬁyphagfzggg}ég%gghgﬁt these sites.

b) include a trfanslation rnitiration codo e efore the first
nucl eoti de of the) gefteer @nriewclanpnr atcengdl dmveartsd it | @l ¢ @tud had t e odon

imedi ately after the |ast nucleotide of the fipal_ codon of the gene. The
purified gene t hus%cﬁd’béﬁ’%ﬁ?r}% ttg’tf ig}t c?nai:psfbf et Pt as R ect or
bet ween Xbal and Bagidh r&&dfidid Beiky 21 iIH8h] IRESL1 ROST 1dY§; Choqes were
identified and used to express reconbi nant protein. In each Tnstance, the
expresddd proteil) kethasuchidiveddraig fetdhiadni fen sesthitee atupbsdtide - 1. This
nas V[)2005/017100%?%%&%%%&%”#&ﬁ?%ﬁ@ overhang of an unfitting pair
of oligonucleotides.
Seven pairs of oligonucleotides, representing both
strands of the full-length gene, were obtained after
15 annealing. The duplex oligonucleotides were ligatedlin
three steps to form full-length DNA of the protein of '
interest. This full-length DNA was then subjected to
PCR. The PCR primers were chosen to:
a) incorporate a Xbal restriction site at the 5' end
20 of the gene and a BamHI restriction site at the 3'
end of the gene. These sites were selected so the
DNA could be cloned into a pET-11d plasmid vector
at these sites.
b) include a translation initiation codon immediately
25 before the first nucleotide of the gene.
c) incorporate a translation termination codon
immediately after the last nucleotide of the final
codon of the gene.
The purified gene thus produced was inserted into a
30 ©pET11ld plasmid vector between Xbal and BamHI restriction
sites. The insert positive clones were identified and
used to express recombinant protein.

In each instance, the expressed protein had an

additional methionine residue at position -1. This was



5 cl eaved in vi tro usi ng Aerormnas am nopepti dase to yield the desired
protein. More specifically, in each instance fourteen oligonucleotides were
synt hesi zed and gel purified by 5 Genosys Biotechnol ogies, Inc. (The

Wodl andw,0 Zesexs100 Each ol i gonucl eoti de was phosphoryl RGEIUSA004/014843" end

usi ng T4 pol ynucl eotide kinase enzynme ang its reaction buffer from New

Engl and Bi ol abs, Inc. (Beverly, Massachusetts). The desired DNA was

extracted waﬁaf@dpw UM MeFsMANash PELARRRT bk Tonpeld
Rochest er, qugoq:cg ed rATP was renoved by et hanol
pr eci pi tat| on Each sol ution of conplenmentary oligonucl eotides (20 pg each,

for a total of 40lopy) swmescinfidaxd land Hnre@ajmdrtstan]cﬁe f fgruner okt ex
ollgonucleotldes qreall g was carried Qut IaC|n a, tube contalnlng

the conpl emSHedPY LoS R ST rﬂea]r R ¢ water and
then tragsf @Jdhiodg @&%?ﬁ{oltdbl%§0|ﬂ1cr oo(@hfeoercﬁﬂ%a%naf ds)Ll8 hours with

gentle stirring. 20 The anneal ed dup ex ol i gonucl eoti des were then agarose
gel purifiedaghi I@W@mcsl(ﬁdtm@a rpirctamrmltate‘dm Getm)rﬁa'd émt. (Research

Triangl e Par | k.. Nor. rol ina I ex _ol.igonucleati des roxi mtely
10 pg each) PSR Tlr% )Pega 19%: %&nzl rﬁ‘EL é%f%’l i gati on
steps at 16Hufffelr Frdnowew lE‘zigj‘IIQan-Eﬂ Bl%ﬂd ,Jasf: enBER: Dl\ﬁm New Engl and

Bi ol abs, Inc. (Beverly, Massachusetts). As above, the in each ligation

reaction m Mﬁfﬁ@%e&r@dl p| tﬂt%diﬁﬂlmecbt%éﬂas Aataraesed astthg it with
Phenol : %I orﬁlf Q' %txloc%[ 1*11&0‘?{ o@tg \?\‘)nfulﬂoc{aq(n I oubl e stranded DNA

of the proteln of produ Teh s ¢ e T ed gene, was
anplified usadagze?,@azandmuraﬁd aﬁﬁfrrcm”ﬁ;ﬁgzaitsm rgeip usasﬁgreanoxﬂ@dsw b DNA

extraction kit. The purified gene was then WO 2005/017100 PCT/1JS2004/ 014844
ethanol precipitation.
Each solution of complementary oligonucleotides (20
ng each, for a total of 40 pg) was mixed and annealed to

15 form duplex oligonucleotides. Annealing was carried out
by placing a tube containing the complementary
oligonucleotides in a beaker containing boiling water and
then transferring the beaker to a cold room for
approximately 18 hours with gentle stirring.

20 The annealed duplex oligonucleotides were then
agarose gel purified using a Jetsorb DNA extraction kit
from Genomed Inc. (Research Triangle Park, North
Carolina). The duplex oligonucleotides (approximately 10
1g each) were mixed and ligated together in three

25 separate ligation steps at 16 °C for 18 hours using T4
DNA ligase enzyme from New England Biolabs, Inc.

(Beverly, Massachusetts). As above, the DNA in each
ligation reaction mixture was precipitated with ethanol
after extracting it with Phenol:Chloroform solution.

30 This produced full-length double stranded DNA of the
protein of interest.

This product, which was the desired gene, was
amplified using PCR and purified from agarose gel using a

Jetsorb DNA extraction kit. The purified gene was then



6 digested with Xbal and BanmH restriction enzynmes followed by its ligation
into a pETIId plasm d vector (Novagen) that had al so been digested with
Xbal and BamH restriction enzyne from Stratagene (La Jolla, 5 California).
(It will wie200sdenet ood that the use of a pETIId vect orPCEESRG4O0MBHI and
BanHl restriction sites, is only preferged and not necessary. Another
vector, and other restriction sites, could be used instead.) Then, the

| i gat ed r eactiigs® baick tirtdr wEa Ty (B treaisticth d® e iymes af ol Xewed| ue

(073t aosne pometaer ool e e SHONGE MISILLAI 20 ISt [ nsert o

nint plrasm prepar atio

enzyne anal yw$iat hbite aleoBsdrmrdigdstssd dviPYA Xbees drierBaserl as descri bed
bel ow to transform the 15 expression host to express the target gene. E. col
BL21( DE3) cORFeFattiof 1anZ s dgeam S tesiene whe witklaised as an expression

nost " andst r 2051 GITRA N (115,9) AR PP hEL XpL o33l ogihpst coul d

have been used instead. e reconbi nant protel n was expressed by 20
i nduct i on WHHTUIETGeddrst, afnd hef eftparle ssed Bandilkeire siasicf bomdsites he

i ncl usi on badi es .and so was al so present in the soluble fraction. To
purify the F@c&?&iyné’rﬁe%eéfrﬁn HAEISATY pel AR TRIP BERE Ay 1+

I ncl usi on begirRs Wast AR Mithes 2RO G &tk el 44 fpged using the
procedure of Schultz and Bal dw n (#roteln Science 1, 910-916, 1992),

nodi fied as di sdsged the dvigaitied i redalsion bodivese wae weefiedo with 50 niv
Tris-HC . buffer, pH 8.5 cantainnin 0 sodi,um.chl ori de and centrifuged.
The " prob&i nd THSIEHET i Sk IR A Ab e netF ARAA e GoBReEeRh
guani di ne- Hgkliws . 16GhdMildried nefffednt i &8 Fodheieaf A 8&rt t DA PEOL € NS

were reduced and fully unfol ded by adding 0.1 Mreduced glutathione
fol | owed by the @saimgd airatesim tienpdratriasnicshddiA mrepyentions 3o%H. Then,

the proteins 18ng 18l dgd, R 2002 Pi/d 00 e/ AR Q4% asmia pia
was then used as described below to transform the
15 expression host to express the target gene.
E.coli BL21(DE3) competent cells (Novagen, Madison,
WI) were used as an expression host and transformed with
the plasmid DNA. (Another expression host could have been
used instead.) The recombinant protein was expressed by
20 induction with IPTG. Most of the expressed protein was
found in the inclusion bodies and some was also present
in the soluble fraction.
To purify the recombinant protein, the bacterial
pellet containing the inclusion bodies was resuspended,
25 sonicated and centrifuged using the procedure of Schultz
and Baldwin (Protein Science 1, 910-916, 1992), modified
as discussed below. The inclusion bodies were washed
with 50 mM Tris-HCl buffer, pH 8.5 containing 300 mM
sodium chloride and centrifuged. The proteins present in
30 the pellet were then denatured with 6 M guanidine-HCl in
100 mM Tricine buffer, pH 8.5. Thereafter, the proteins
were reduced and fully unfolded by adding 0.1 M reduced
glutathione followed by incubation at room temperature

under nitrogen for 3 h. Then, the proteins were refolded



7 by 10 tinmes dilution with nanopure water foll owed by incubation at 4-5 C
for 18h. The refolded protein was then purified by cation exchange

chromat ogr aphy on SP- Sepharose. The SP- Sepharose colum was eluted with a 5
| i near sY@ I9AY/8KIWr i de gradient (0-0.3 M in 0.15 M sdfiTub§28044014844 puff er,
pH 5.0. Finally, the hoanenelty of theypurified proteins was checked by

10- 20% SDS-, pol ya | am d el e ophoresis. Althaough these steps wer e
preferred t89 hﬁ géﬁ tﬁéiygép& im @aHQQMngWfGeﬁféFg1 &Y are not
necessary t@ntlBatR¥ankion-gndcmapr AenoN Thed rFdl: "E’%écy %%ﬁr@tv?éis above,
the initial nmethionine residue at position -1 was cleaved In vitro by

Aer ononas &hﬁﬁoﬁeﬁﬂﬁéégebYTﬁﬁ§19ﬂo@@@h@ngﬁeC@@gmaﬂwgmanhyrnn]EP{kanple 1:

Synt hesi s, and PI@sS | ETl l.d- 2325p4 .Pl.asm d, nple 1
relates to a ggg?gse |de§?| § gﬂaggfg olhgn |Ha§atéﬁF ﬁﬁgﬁé239 257 Bl,
whi ch has thlenamrn@odﬁ.lud\ cae@uemeegebdilé@tl RONQ.B and itrhe nusheot i de

sequence of QIDNO2. In an initial ste% ol.i.gonucl eotides SEQ I D NQO 3,
SEQ I D NO 4S°§Ee}“| BoROate BEbLen. NeHs S - §EQ pnR&ly, $he hmnqgenedty, SEQ ID

NO: 9, SEQ | QfN@’%OBE%E@ﬁBBNg%%&éEQa c%%d §§Q IOD ZIBQ ]SSDC§ SEQ 1D Na 14,

SEQ I D NO 15, an wer e synt esi zed purit as di scussed

above. |n tpelgextrydtepdeshein edecthrephopesfiski galthaudh Ihadasatded in
detail above alrEGOf ollgpnucleotldes were m xed and anneal ed to form

dupl ex ol | gYRGEI BEEEGELSAAL! Crﬁ§seA$heASleA€ o4ndFh&7 demigRd anneal ed
R R ot s S ik L
be omitted.

Finally, as stated above, the initial methionine
residue at position -1 was cleaved in vitro by Aeromonas
aminopeptidase. This produced the desired protein.

15
Example 1: Synthesis, Cloning, and Expression of pET1ld-

2325p4 Plasmid DNA

Example 1 relates to a protein identified as 2325p4
20 in Patent No. US 6,239,257 Bl, which has the amino acid
sequence of SEQ ID NO:1 and the nucleotide sequence of
SEQ ID NO:2.
In an initial step, oligonucleotides SEQ ID NO:3,
SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ
25 ID NO:8, SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:11, SEQ ID
NO:12, SEQ ID NO:13, SEQ ID NO:14, SEQ ID NO:15, and SEQ
ID NO:16 were synthesized and purified as discussed
above.
In the next step (shown at the top of Fig. 1 and
30 described in detail above), pairs of oligonucleotides
were mixed and annealed to form duplex oligonucleotides
Al, A2, A3, A4, A5, A6, and A7.
These annealed oligonucleotides Al, A2, A3, A4, A5,

A6, and A7 were then agarose gel purified as discussed



above. The anneal ed and purified oligonucleotides were then m xed and

| igated together in three separate |igation steps shown in the center of
Fig. 1 using the procedure described above. This produced full-length 5
DNA. 1 pW®2008/AE19Qy] | - | engt h DNA was subjected to PCR RETHS39P408484 SEQ I D
NO 3 and SEQ I D NO 16. As di scussed aboye, the priners provide Xbal and

BanmH restriction Ltes permtting the .gene tq be inserted in a pETIId 10
vector. The3Q8NE of $£Ilhl’?e %’f@?ﬁd:)%‘g%iﬂ? e&g?ﬁdﬁ@%le%q% é’be’g%

di scussed ak@es mERRPWHd 18 a?e%%ﬁ%g@%%r was iy di wi th Xbal and

BanHl restriction enzyne and ligated into a pETIld plasmd vector as
di scussed 13igBdien Faps shatinsdis$&¢ asater ofe Rigatledisisgtilom  mi xture

was used to_tr m £ i l.ye c tent . cells t he .r econbi nant
pl asm d pETP%8§%§%%%44§$§%%% tlgﬁ%Hsegj{% %Fﬁﬁ%%ﬁ?%ﬂ?ﬁ?%;&ﬂiggion host to
express $hebN&Q target gene as di scussed above. The expressed protein has
the am no acid sequence shown _in _SEQ ID NGO 59, in _which an additional

9

N-termnal  net hitoMh@f ddicdderlils reaatondiirpyrasy suRsieqtrd §Q SKCRimi no  aci d
of the 2325p4 pr %rsT%&ffgm:g%@rﬁgco !Nrg)g:ﬁtémt MQFHf%cheéécgue was

cl eaved as stated above to yie ‘prot’ein having the
am no aci d sbgwenceheSEQR infe NOprovAsies tXtadd and Batreill MNost iS5, &89, 257 Bl,
2325p4 protein inhibited growth of human submaxillary gland = 30 carci noma
(A-253) cel 52585 PRERT tinddddie @ens Tone s Rhsehteklin 2 W Bt/ 017100
PCT/ US2094/ QL4844 . 9 Exanple 2: Synthesis, O oning, and Expression of
PETI | d- 2325p6 Plasm d DNA Exanple 2 relates to a protein identified as
2325p6 The gene of the 2325p4 protein was agarose gel

purified as discussed above. The purified 2325p4 gene
was then digested with Xbal and BamHI restriction enzyme
and ligated into a pET11d plasmid vector as discussed

15 above.

Then, as discussed above, the ligated reaction
mixture was used to transform E.coli XL1-Blue competent
cells, and the recombinant plasmid pET11d-2325p4 DNA was
then used to transform the expression host to express the

20 target gene as discussed above.
The expressed protein has the amino acid sequence shown
in SEQ ID NO:59, in which an additional N-terminal
methionine residue is followed by lysine, the first amino
acid of the 2325p4 protein. The N-terminal additional

25 methionine residue was cleaved as stated above_to yield
2325p4 recombinant protein having the amino acid sequence
SEQ ID NO:1.

As stated in Patent No. US 6,239,257 Bl, 2325p4
protein inhibited growth of human submaxillary gland

30 carcinoma (A-253) cells and human bladder carcinoma (T-

24) cells.



5 in Patent No. US 6,239, 257 Bl1, which has the am no acid sequence of SEQ
I D NO 17 and' the nucl eoti de sequence of SEQ ID NGO 18. In an initial step,
oI|gonucIeot|des SEQ ID NO 19, SEQ ID NG 20, SEQ ID NG 21, SEQ ID NG 22,
SEQ | D NYO20SOIFHYOSEQ | D NO 24, SEQ I D, NO 25, SEQ I D N@C%USZE‘E%IFWNQ 27,
SEQ I D NO 28, SEQ I D NG 29, SEQID NO 3@ SEQ I D NO 31, and SEQ I D NO 32

wer e synt hesi zed r|f| i.SC above t he next s ep (shown
at the top of F|S§Q%P§%d 1 gggﬁggédﬁigg &4 P gb%ﬁ%%

ol i gonucl eopEd2id-28L6pH Pacsavid aNaeal ed to form dupl ex oI i gonucl eoti des
AS, A9, A10, All, Al2, A13, and Al4. These anneal ed ol i gonucl eotides AS, A9,
Al10, All, A12, Al3, and Al4 were agarose gel purified as di scussed 20

above. The anneageqmghleg@mi%'l%‘%' des WebeoeAqd jaRdd @%ﬁe (1-,2.,1 a2 n%%{ he

three separate ligation steps shown in"the center of
procedur® déscPihbedt Aoov&S Phi28%p26duBadd #hlilchl dagt khENAmihgagafd t he

NG 33, AS aPSHHELES SHosTE ThiBsrmand byl Kot R, S IAICS & 11 cti on

sites perm gtpnapt ke :qene to be |nserted into a peTlId plasm d vector. The
doubl e stranded full-length PCR product, namely 30 the gene of the 2325p6
protein, was puritfi éd findkriadasses, @éllgan@lcae@é;tld@a PER & pAP: IJJ% pI asmd

i Scussen  RBvaD NoBY0ERo 17155 Ay BEBLaY BiRAs” SH AT g ¢ he

sanme protedgEg destoi:bdd @FpQvaD NB.:ol,i SKRlIBl we: Q@rp@wtlmeid PNEer e
transfornmed _and t he reconblnantNglasnld PETI | d- 2325p6 DNA was used to
transform t REQeXpr 89si28n 1¥6Q IPENOGKD, BEEY( 5@3}‘]00&%&5@9 D MIHY to

express the hargeh §8"R0:32 were synthesized and purified as
discussed above.
In the next step (shown at the top of Fig. 2 and
15 described in detail above), pairs of oligonucleotides
were mixed and annealed to form duplex oligonucleotides
A8, A9, Al0, All, Al2, Al3, and Al4.
These annealed oligonucleotides A8, AS, Al0, All,
Al2, Al3, and Al4 were agarose gel purified as discussed
20 above. The annealed oligonucleotides were mixed and
ligated together in three separate ligation steps shown
in the center of Fig. 2 using the procedure described
above. This produced full-length DNA.
1 pg of the full-length DNA was subjected to PCR
25 with primers SEQ ID NO:32 and SEQ ID NO:33. As discussed
above, the primers provide Xbal and BamHI restriction
sites permitting the gene to be inserted into a pET11d
plasmid vector.
The double stranded full-length PCR product, namely
30 the gene of the 2325p6 protein, was purified from agarose
gel and ligated into a pET-11d plasmid vector at Xbal and
BamHI restriction site, all using the procedure discussed

above.



The expressed protein has the am no acid sequence shown in SEQ ID NG 60, in
whi ch an additional N-termnal nethionine amno acid is followed by |ysine,
the first amno acid of the 2325p6 protein. The N-term nal 10 additi onal

et hi oni §&y sRSHEYe Was cl eaved as stated above to vyi e'ldcﬁﬁgzﬁﬁﬁo gmonbi nant
As 'sta edl

protein having the am no acid sequence SEQ ID NO 17. I'n Patent
No. US 6, 239, 257 Bl, 2325p6 protein i nHi%i t ed grow h of human submexillary

gland 15 carci nommdrh- 3dngeine Ak MroveddAddess CAIGEQ0MBo(d: 24) cells.
Exampl e 3: nthesi s, doning, and Expression of pETild- 2728 Pl asmi d DNA 20

Exanpl e 3 rdl-@icdst 2 lrBur Fompefent foadd ayer@ & rans Paread dlod Use

6, 239, 257 Bl ' ' id of _ SEQ | 1 34 and the
nucl eoti de sreeqélﬁdrll)cqgl%}?é }@%rﬁ? @@QW@Mivﬁ%l ‘%T’gpyg
ol i gonucl eottixdess f3HQ IThd\@Bfres SR IMPNO G7.cSRQ B2 NDBS) ShbeEMNO 39,

SEQ ID NO 40, . SEQ ID NO 41, SEQ ID NO: 42, SEQ ID NO 43, SEQ ID NO 44, SEQ
| D NO 452 SEGIISINGUSXRI8S S -0 e 9ede@9ns NO. 48, and SEQ I D NO 49 were

synt hesi zed and py{d fd | Gk VIR X shown at
the top of Fig. 3 anc?ﬁ%eﬁécﬁ%ge%él n ﬁ?gﬁ%btgb%vaeélﬁu%og%g&o%e%%%%%ucI eoti des
were m xed aibvanngalSED tID fNO n6 @lupirexhildlgaruddnt t desal Alste Albfna Al7, AlS,

Al19, A20, and A21. WO 2005/017100 PCT/US2004/Q14844 , 11 These anneal ed
ol i gonucl eotY RLide B NNBCIQES fo}_@gzwgég:’y antSiBa, vehe EEPbse gel

purified as fisfdsxed e IEsgnnsaded o) | geuIgheot idesayere mxed and
ligated together in three separate ligation steps shown 5 in the center of

Fig. 3 48i ngddid imredle digth desine beas idisowas ThHieapeddas esttdued - dlsorge h DNA.
to yield 2325p6 recombinant protein having the amino acid
sequence SEQ ID NO: 17.
As stated in Patent No. US 6,239,257 Bl, 2325p6
protein inhibited growth of human submaxillary gland
15 carcinoma (A-253) cells and human bladder carcinoma (T-
24) cells.

Example 3: Synthesis, Cloning, and Expression of pET11ld-
2728 Plasmid DNA

20
Example 3 relates to a protein identified as 2728 in
Patent No. US 6,239,257 Bl, which has the amino acid
- sequence of SEQ ID NO:34 and the nucleotide sequence of
SEQ ID NO:35.
25 In an initial step, oligonucleotides SEQ ID NO:36,

SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40,
SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44,
SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48,
and SEQ ID NO:49 were synthesized and purified as
30 discussed above.

In the next step (shown at the top of Fig. 3 and
described in detail above), pairs of oligonucleotides
were mixed and annealed to form duplex oligonucleotides

Al5, Aleé, Al7, Al8, Al9, A20, and AZ21l.



1 pg of the full-length DNA was subjected to PCR with prinmers SEQ I D NO 33
and SEQ I D NO 49. As discussed above, the priners provide Xbal and BanH
restriction 10 sites permtting the gene to be inserted into a pETlIId

pl asmi d W&2085017%0e doubl e stranded full -1 ength PCR pr J¢¥S20 ‘?ﬁéfﬁéﬂ t he
gene of the 2728 protein, was purified fizom agar ose gel and Ilgat ed into a
PETI I d plasmd v tor aII Si 15 th r.ac bed bove, Then,

usi ng the sane proc&?ur‘_“é'1 @?ﬁf{]g’é&%ﬁ\@ep e %Joﬂpez’fle%'t cells
were transforged azng tdhet HﬁCMéﬂ%ﬁaﬁ@s@ e mTéd 42 72Bsd@ssdtged to
transform the expre55| on host cell (E CO|I BL21(DE3) conpetent 20 cells) to

express t he 209V§et J&vee armmealetradsganyslacdilidarayate ramerd) mdd sequence
shown in SE addltlo I rnlnal i oni ne am no
acid is fol 80\%&@(@ 5 gﬁ'selerllle%flw}h Qr]-i mrr?or{aeacll c§} THhe’ Yin. The

N-termnal 2% athd tde@ﬂ:@r rot Hieni rge dﬁ&*lgdliﬁlé/\@&dﬁei‘ﬁ;\&ﬁﬂ @és@ﬁﬂ!;&ﬂ above to
yield 2728 reconbi nant, protejin haV|n%_the anlno acid sequence SEQ I D NO
34. As stat &PV Pa@@ﬁ@ R odysest 9 lrgengith protein inhibited growh

carcinoma (T 20y 48 E WS zoosf%f%*d(}%%aiﬁlﬁ%?oszl%‘% SN Bl o e
Synt hesi s and t@l @mm@mf SERN 220 N2 ArdNSESS T4 NGt 93b0\/z&s diecypssde@i n

identified a 2325QI in .,Patent No. US)§5$39 2 7 Bl has the am no acid
sequence of 2%VEEQ RFLRShTy ptrt%wrﬂ?cl AR L BRT IR NO: 2. The

gggsg?Zégghﬁgﬁg p%%lld 235%§4 pl asmd Iﬁ%lﬂéE%ﬁﬁi?égérifﬁﬁqZﬁ%%%EE%EA cl oned
in a pET-li ¢pleesoticl wvegdsr.10 used as a tenplate for anplification using
forward and The double stranded full-length PCR product, namely
the gene of the 2728 protein, was purified from agarose
gel and ligated into a pET11ld plasmid vector, all using
15 the procedure described above.

Then, using the same procedure described above,
E.coli XL1-Blue competent cells were transformed and the
recombinant plasmid DNA pET11d-2728 was used to transform
the expression host cell (E.coli BL21(DE3) competent

20 cells) to express the target gene.

The expressed protein has the amino acid sequence
shown in SEQ ID NO: 61, in which an additional N-terminal
methionine amino acid is followed by lysine, the first
amino acid of the 2728 protein. The N-terminal

25 additional methionine residue was cleaved as stated above
to yield 2728 recombinant protein having the amino acid
sequence SEQ ID NO: 34.

As stated in Patent No. US 6,239,257 Bl, 2728

protein inhibited growth of human submaxillary gland
30 carcinoma (A-253) cells and human bladder carcinoma (T-

24) cells.



reverse DNA primers in PCR to produce 2325p4 DNA in a formsuitable for
cloning into a pET22b plasm d between the Mscl and BanH restriction sites.
The forward priner, which is constructed to have SEQ 15 ID NO 50, was

desi gnedW@20050bMYor ate a Mscl restriction site at thePGI/UEN/H844he gene.
The reverse priner, which is constructed to have SEQ I D NO 16, was desi gned

to have a stop cqdon flanked hy a BanHl site at the 3' _end of the gene.
These pri ner%é‘pa\%ﬁg B‘Se(ﬁsxnﬁ%fsﬁsnﬁ’lr@aféw St PER R334 i The
anplified DNA was then digested with Mscl and BanH restriction enzyne and

cloned into pET22b plasm d digested with Mscl and BanmH restriction
enzynes. The newhs cdrdtediabedepl ddve rods 1 m dirdsth PET2RD-28 25325 PNALN 25

Exanpl e 5: t hesi.s, i ng, pression of ,pET11d- . 2325p4a Pl asm d DNA
pETI | d- 2325?%‘;E “f?asgéergnrbg’fnﬁ}?g’s%e&‘aﬁy ‘ﬁ?‘Eplaé‘Ei”r?g 2 { FRAVRFR R ne
resi due st peg tipoNA4 eindPiHd drudd2%td DN qidrite/ alf NEsdiIsimgyGi 4 e- di rect ed

mut agenesi s. 2325p4a protein has the am no acid sequence of SEQ I D NO 51

and the nudh€otirgseessyf@ic @adinsE@RT3 240,232 500 D0 5/ 1i7hbost rated
PCT/U820041Q%4§@ 3 Prinmers were designed to generate DNA fragnents
containing a bal® restriction site at the 5 terminus and b) a stop

codon flanked by TheBamidvesidessdatiddte pET1 1282848 FAbmi G reNAhed priners
were synthesized to 5 chan ne residue at position 44 to

e the isol euci
val i ne. The‘%ﬂkﬂtéﬁ@ t?fg&'{’@ScPf4 %@é’% i e RET 1k s‘f%‘b"éO@f WEER
ampl i 1 g8t1 QS HSING a hgnkidy EJer ] \-1'1'58 L nelegdhd R%?r nts and
DNA pol ynerase. In ?%e {ﬁist step gfegéﬁhanp |f}ca€iéﬁ é% S 6%ﬁ£%ﬁ 10 Fig.
5, two sepanratvex3ER DNfagidiores shvere BUR fiar pachdisien@ 33804 I DNR325pt DNA as a
tenplate. In the first PCR reaction, a Iificati%y s carried out using
; form suitable for cloning into a pET22b plasmid between
primers SEQ
the MscI and BamHI restriction sites.
The forward primer, which is constructed to have SEQ
15 ID NO:50, was designed to incorporate a MscIl restriction
site at the 5’ end of the gene. The reverse primer,
which is constructed to have SEQ ID NO:16, was designed
to have a stop codon flanked by a BamHI site at the 3/
end of the gene. These primers were used in a single
20 step of PCR amplification. The amplified DNA was then
digested with MscI and BamHI restriction enzyme and
cloned into pET22b plasmid digested with MscI and BamHI
restriction enzymes. The newly constructed plasmid was
named pET22b-2325p4 DNA.
25
Example 5: Synthesis, Cloning, and Expression of pET1lld-

2325p4a Plasmid DNA

pET11d-2325p4a DNA has been synthesized by replacing
30 the isoleucine residue at position 44 of pET11d-2325p4
DNA with valine using site-directed mutagenesis. 2325pda
protein has the amino acid sequence of SEQ ID NO:51 and

the nucleotide sequence of SEQ ID NO:52.



I D NO 33 and SEQ ID NO 54 and in the second PCR reaction, anplification was
carried out using prinmers SEQ NO ID:16 15 and SEQ I D NGO 53. These two PCR
reactions resulted in two overl apping DNA fragnments, both bearing the sane
mut at i onOPPHE8er | appi ng region introduced via pri mACT/VAMMIEH4 | t he
second step of PCR anplification, the tid 20 overlapping half-fragnents

were m xed together .wt pmers.SEQ . I D NOQ 33 and ID NO 16 to produce
full- length 2325%%émhﬁ% g%%FgﬁﬁgﬁgngﬁeQéegfpgﬁaﬁﬁ¥§$§%nﬁ%a S the
anplified fubhtbkeénghl 3325p4xbBNAressrget i opusifieedtanthdigyesicathiMdh Xbal
and BanHl restrjction 25 enzynmes _and subsequently cloned into pET11d plasm d
cut with xBBf BhdaBskaP Fesen &lppkegnPynasBa Sdvgey atcdihs rdict ed pl asmi d

was_nared pE&h%@é%a@g@(-N%E%%%ﬁeab'g%%r%,?»%%%aﬁrg{n%g@sg&% gpressed and

purified using E.coli conpetent cell's i sanme way as
descri bédl abbuegentBeardploésuting, rasddle &le ppsdtdion adt expressiew .has t he

anino.acid igguggﬁﬁ_gf SE%L | D NG gﬁ@ Wi t h an initiagl nethionine residue
that is cl e PREEPUSERE REr 6rdRRE2aMERoBEsE dds &ML SheRs ko
2005/ 017100 pPRTAKSIA@4A1484% wbdnghe PLYLEHN Bl GNaG H¥A aci d sequence

SEQ ID NO 51. This protein is active agalinst A-253 cells. Exanple 6:
Synt hesi s, Clhomemg, PERd rEageassi andoDNBEPOllgmexaz@25p4- Cys7] DNA

Conmonl y- owned Pat en .. US 6,175, Q0 1 di scysses ., the concept ,of

Coystei i zing: t Re ABEUTIEAN FEEB: Pie NCRNETRL HE Rk A5 T Ehcdbeous (o
"cysteirg zekighe 510 t4324ppapePARIrealRs@fs Welrie pr RS ezfﬁmjﬁﬁd ' 257
patent to facilitate conjugation of a targeting noiety thereto. e 2325p4
prot ei n hasPREWlHe@325pdt ONA 2ed abyrempdpitgci ngnt Adiet Hrigwti RER esi due at
position 71 i

PoSt 100 TR LS GRS S o5 a GRS Sy P04 19
ID NO:33 and SEQ ID NO:54 and in the second PCR reaction,
amplification was carried out using primers SEQ NO ID:16

15 and SEQ ID NO:53. These two PCR reactions resulted in
two overlapping DNA fragments, both bearing the same
mutation in the overlapping region introduced via primer
mismatch.

In the second step of PCR amplification, the two

20 overlapping half-fragments were mixed together with
primers SEQ ID NO:33 and SEQ ID NO:16 to produce full-
length 2325pd4a DNA containing the desired mutation.
Then, the amplified full-length 2325p4a DNA was gel
purified and digested with Xbal and BamHI restriction

25 enzymes and subsequently cloned into pET11ld plasmid cut
with Xbal and BamHI restriction enzymes. The newly
constructed plasmid was named pET11d-2325p4a DNA.

Recombinant 2325p4a protein was expressed and
purified using E.coli BL21(DE3) competent cells in the

30 same way as described above in Examples 1, 2, and 3. The
protein as expressed has the amino acid seduence of SEQ

ID NO: 68, with an initial methionine residue that is

cleaved in vitro using Aeromonas aminopeptidase to yield



and the nucl eoti de sequence of SEQ ID NO 56. Primers were designed to
generate DNA fragnents containing a) an Xbal restriction site at the 5

t erm nus stop codon flanked by a BanmH site at the 3' 20 term nus,
and m sn&@%@ﬁg#ﬂ&mrs were synthesized to change the YGPVESIPHY4BMs| due at

position 71 to cysteine. The full-lenglh gene of 2325p4-Cys7l was nmde in

two steps pf P it .0 usi a_Perki | er al..cycler
PCR reagents gn X %o%?ne% sgie2§h?%0t ggpiﬁgt gﬂ&f gﬁébéépiﬁg?ﬁ%”cation
as shown i nThEsgpr6fetino iscpartdive BGRineaCch-a83 wea sperfornmed using

pETI | d-2325p4 DNA as a tenplate. In the first PCR reaction, anplification
was carried out using prinmers SEQ ID NO 33 and SEQ ID NO 58, and in the

second PCR BQamsaet kEon isfisC ati Was ri tesUS] if@rs. SEQ NO
D 16 and bl TDoND 60 TS g Bk Peact lonseeRe LA R
over | app? ng2BRAp#rGyséAt DNAbot h bearing the sanme nutation in the
over |l apping region introduced via prinmer msmatch. WO 2005/017100

PCT/ US2004/ 014844 15 In the second step of PCR anplification, the two

over | appi ng hal fcbmgmgt-%wmuepaitéa@ iegetiers, Wiztsh o o IgTEIH sSh{dddd NO 33
and SEQ I D NO 16 to produce full- |ength 2325p4-Cys7l DNA containing the
desired nut &hpogonsephert {'leasiephiriag"f therkpeyth c2325p4ais’d DNA was ge

purified an sted, w t bal and Bandl restrigtion .enzynes.and
subsequentl;g/‘NgFggéd .9%?%'0%&?. ?Fdaﬁw g =eye \Rﬁtﬁyi%aﬁl Bim

restrict0 on28papaeprotes nnesyloseds i hu¢hed apbasriré freae e d 257

pETI | d- 2325p4- Cys7]l DNA. 10 Reconbi nant 2325p4- Cys7| protein was expressed

and puri fi BALBBFn§oErasHLibRre DRB) UssipereRt eeltigdet ittt mosaty way as
deser T bed BALESED, UEL 95obgetp ALK nLIEpolf BT AR SRREG 20 (e
that is 15 ekpamednignthiet thresnigeAceeitdnas agmppeiedionddde wialyi el d
cysteine using site-directed mutagenesis to form 2325p4-
15 Cys71, which has the amino acid sequence of SEQ ID NO: 55
and the nucleotide sequence of SEQ ID NO: 56.
Primers were designed to generate DNA fragments
containing a) an Xbal restriction site at the 5' terminus
and b) a stop codon flanked by a BamHI site at the 3'
20 terminus, and mismatched primers were synthesized to
change the threonine residue at position 71 to cysteine.
The full-length gene of 2325p4-Cys71 was made in two
steps of PCR amplifications using a Perkin Elmer DNA
thermal cycler, PCR reagents and DNA polymerase.
25 In the first step of PCR amplification as shown in
Fig. 6, two separate PCR reactions were performed using
pET114-2325p4 DNA as a template. In the first PCR
reaction, amplification was carried out using primers SEQ
ID NO:33 and SEQ ID NO:58, and in the second PCR
30 reaction, amplification was carried out using primers SEQ
NO ID: 16 and SEQ ID NO:57. These two PCR reactions
resulted in two overlapping DNA fragments, both bearing
the same mutation in the overlapping region introduced

via primer mismatch.



the protein having the am no acid sequence SEQ ID NO 55. This proteinis
active against A-253 cells. Quite obviously, a targeting noiety can be
conj ugat qoéﬁﬁéhe cysteine residue at position 71 of the 20 2325p4- Cys7

protein t %t to a particular cell receptor of iREEPE2004/01B4
selection of an appropriate rpiety is wsthin the skill of a person skilled

inthe art. 25 apple 7. t i S, ni_ng.. . pressi,on .of pET22b-
hEGF- | i nker - 2325%@- @s‘?ﬂ%ﬁl"?gﬁ %\JﬁngFﬁ‘s iag‘%ldgﬁceéa(%éﬁl |S‘r1h?<etr‘*l°2325p4- Qys7l
DNA) cl onedowerlpbp2agphadifi-& reepiedt shas ree el xeyh thrsd etk andrexpressed. 30

The reconbi nantI% produced hEGE-1i nker-2325p4-Cys7l fusion protein has the
am no aci d B&GHERSe SER FEQNGS 3 NG SHY IDh&Gidd & imreduspiditlel of SEQ I D

NO 71. SEQ hH@ 709 3b% kL [ S . [ - 5 he sequence
of hEGF prot eingg?r esi gajes@frste]os'L g%@ J\R%Q%égg?%l%%%é %&%&&%%%%44 16 b)
t he sequencé&heh,t lthel iampdri(fiesi dirdd S4ngdh62)32 Sedd-Cy)7 1 NS eguengeel of t he
2325p4- Cys7]__pr.qt.ei n_sequence esidues 63 to 176) The ful]-1ength gene of
hEGF-IinkerP§§i%6 Qcﬁgﬁigwg St§&gyﬁt §§?&qa§§ - (GG CEAOTsi ng t hree
steps of PCRnz3mRlsi hingdisu®cepidritad, ulboridsl NG +3 Rertdin Flyels oA dher nal
cycler, PCR reagents, and DNA pol ynerase. pET22b-hEG- and

pETI | d- 2325p4tby Lpia IDRAAWSamH]s ap sdgriatdopl gngymesy. arfile fiedlty on. 10 In the

terl at e T of IREIELER FOR oIS M5 DRSS RERQ RS MG R ke BT Nos 74- The
priner 10f SEQ | ReomP4 nhas 232 5p4-eyisTalp ratelientiade Sgoumeidl ting hEGF,
foll owed by the nucl eotide sequence of the linker. 15 In the second step of
PCR t he pl a®wird fpEH vgiro Sp4oldy $H2 IDUEJasoppet ey £alehplin cheor
anplificati Qarusiag RN iPed |BNR 18 #dmpiRd B NG, "3ind'S; Staked above,
protein as expressed has the amino acid sequence of SEQ
ID NO: 69, with an initial methionine residue that is
15 cleaved in vitro using Aeromonas aminopeptidase to yield
the protein having the amino acid sequence SEQ ID NO: 55.
This protein is active against A-253 cells.
Quite obviously, a targeting moiety can be
conjugated to the cysteine residue at position 71 of the
20 2325p4-Cys71 protein to direct it to a particular cell -
receptor of interest. The selection of an appropriate

moiety is within the skill of a person skilled in the

art.

25 Example 7: Synthesis, Cloning, and Expression of pET22b-
hEGF-1linker—-2325p4-Cys71 Plasmid DNA

A fusion‘gene (hEGF-1inker-2325p4-Cys71 DNA) cloned in
PET22 plasmid vector has been synthesized and expressed.
30 The recombinantly produced hEGF-linker-2325p4-Cys71l
fusion protein has the amino acid sequence of SEQ ID
NO:70 and the nucleotide sequence of SEQ ID NO:71.
SEQ ID NO:70 is 176 residues long, and consists of:

a) the sequence of hEGF protein (residues 1 to 53);:



the prinmer of SEQ ID NO 16 was designed to generate a stop' codon flanked by
a BanHl site at the 3 termnus. 20 The priner of SEQ ID NO 73 contains the

nucl eoti de sequence of the linker, followed by the Ntermi nal nucleotide
sequenceWst209039530. Oys71 DNA. These two PCR reactions rRGHVS$280#/q14844\\0
overlapping DNA fragnents. In the thirdgCR step, these two 25 overl appi ng

fragnments were, _mxed together wt rimer S IDNO 72 and SEQ ID NGO 16 to
produce full -| }8219%1‘? -ef}%%\éﬁ-%épﬁa%&%wew@ a1 €41 eI 1 -1 engt h
hEG- i nker - 2823k Qipfle A YRS 1RO N8R ARYy PUI ?fcggeiflrfos%%?gﬁcedi gest ed

wth BamH restriction enzynme, and 30 finally ligate T22b plasm d
cut with Mscl andreBadyes &t ricti™ enzynes. The newly constructed plasmd

d pET22b-hEGR 4. - 2325p4.- | .. \AD 2005/ 017100
Py Uabgoal 01160 i 1 LN g %}%@%ﬁ%@%ﬁnw T4 et e
Wi th pET22b-dyrBhd it -ad3 Bt Oyisy |Fi asmy iy anitk-ddies &6 0pPi vt

protein was expressed and as in Exanples 1, 2, and 3 above. The protein as
expressed h&RHEGAHETS Gy et ith s 619 SEGeuxiNOElmter TPNA protein is

active agai 12 S. any X E)ﬁﬂ[ i;on. of Proteins from
pET22b- 2325p rﬁ@as%ﬁ%&%%ﬁ(prl S nrgcsr’esu (f%;t\icz}: T eﬂﬁ%ﬁéesnet he 2325p4
protei n WwaPELARledd & iDNZE.aoal ipHI TG -DED) Sworped EntDNZ | werd rosed as

pET22b- 2325p4 pl.asnm d as di scussed above in Exanple 1. Four separate
bi oactive pr 7St reﬁﬂés“s@cﬁa%ﬂ“all 15 of them were active agai nst

foid seuence shoun T ST D NG 1T The cotnd mATSIY Jaee ARAgRA S AT e
protein pre@EERb-EGE tDMA nesd dised &) d eaaigyl ssex| uBnc earal/i fijcd thitomm no
using primers SEQ ID NO:72 and SEQ ID NO:74. The primer
of SEQ ID NO:74 has the C-terminal nucleotide sequence of
hEGF, followed by the nucleotide sequence of the linker.

15 In the second step of PCR the plasmid pET11d-2325p4-
Cys71 DNA was used as a template for amplification using
primers SEQ ID NO:16 and SEQ ID NO:73. As stated above,
the primer of SEQ ID NO:16 was designed to generate a
stop ‘codon flanked by a BamHI site at the 3' terminus.

20 The primer of SEQ ID NO:73 contains the nucleotide
sequence of the linker, followed by the N-terminal
nucleotide sequence of 2325p4-Cys71 DNA.

These two PCR reactions resulted in two overlapping
DNA fragments. In the third PCR step, these two

25 overlapping fragments were mixed together with primer SEQ
ID NO:72 and SEQ ID NO:16 to produce full-length hEGF-
linker-2325p4-Cys71 DNA. The amplified full-length hEGF-
linker-2325p4-Cys71 DNA was agarose gel purified as
above, digested with BamHI restriction enzyme, and

30 finally ligated into pET22b plasmid cut with MscI and
BamHI restriction enzymes.

The newly constructed plasmid was named pETZ22b-hEGF-
linker-2325p4-Cys71 DNA.



20 aci d sequence of SEQ ID NO 62 (the second protein therefore has the am no
acid sequence of SEQID NO 63). The third protein was the 2325p4 protein

preceded by a seven residue |ong | eader sequence having the am no acid
sequenceWEF20&¥I7I4 NO 64 (the third protein therefore HPAI/E82004d4844i no aci d
sequence of SEQ ID NO 65). The fourth pvotein was the 2325p4 protein

preceded by a twenfys L.due | ong, | eader .sequence havi the amno acid
sequence of SEC?EE#%&#E@L%?ﬁéhgguFPﬂp%FSP iﬁe}i8r595?etrﬁ§§%%m@%%ﬁ no acid
sequence of wSER pETMEL-REFF-Eaakeot2305phesesheagen sugauen@eSnid e i ved

fromthe pel B | eader sequence of the pET22b vector. . To a person skilled
in the art, TBREMPARENENRFCEFLD VBEr SESPrERESE BREt @fndr Baammde@sadti ve i's

very strong, eyjldenc t I d h 3 4 pr.otein WO
2005/0171002bc¥r?%sgo§]3§’g%218§§g ?%8%§%§e edgﬁgggggﬁgagﬁéoﬁg%aﬁ 2° nost al

of the residoigd sequeheesefefENe3DdNO:| 30g | Fader pregeencd sohcEE@el D NO 64
in order wll be c%i as 1. And, the sane is true of any protein nade
up of the 2§§%bﬂsﬁr Fégﬁ i@éded by 5 at | east one and at nost all of the
residues in the twenty two residue |long | eader sequence of SEQID NO 66 in
order. In other words, since the |eader sequences of SEQ ID NO 64 and SEQ

| D NO. 66 di Bxaoplaf BecExphesadvhvpfyProtetihe Z32BppEFRGbei2325@dy person
ordinarily igllea in 10 the art would expect that shortened versions of
these |ead §@ﬁ ences woul d, when |ikew se attached at the N term nal end
of the 12B825p4 protein, |eave the bioactivity of the 2325p4 protein
unaffected. Furthernore, given that the 2325p6 and 2728 proteins 15 are

al so active agai AsfuAPZE81afdrFspdtcerkyrradprwhebntheki2BRSp4i proteiart woul d

cone e X ghanEQBah 95 Abeqs! BERIbKIIBLhERRL RN AICL BT of (P
the 2325p4 pEDREbA23R6pUhpl1bishedMaBalieddseédt ABove in Example 1.
Four separate bioactive proteins were expressed, and all
15 of them were active against A-253 cells. The first of
these was the 2325p4 protein, which has the amino acid
sequence shown in SEQ ID NO:1.
The second protein was the 2325p4 protein preceded
by a two residue long leader sequence having the amino
20 acid sequence of SEQ ID NO:62 (the second protein
therefore has the amino acid sequence of SEQ ID NO:63).
The third protein was the 2325p4 protein preceded by a
seven residue long leader sequence having the amino acid
sequence of SEQ ID NO:64 (the third protein therefore has
25 the amino acid sequence of SEQ ID NO:65). The fourth
protein was the 2325p4 protein preceded by a twenty-two
residue long leader sequence having the amino acid
sequence of SEQ ID NO:66 (the fourth protein therefore
has the amino acid sequence of SEQ ID NO: 67). Each of
30 these leader sequences is derived from the pelB leader
sequence of the pET22b vector.
To a person skilled in the art, the fact that all
four of these proteins remained active is very strong

evidence that any protein made up of the 2325p4 protein



20 2325p6 protein, or to the N-termnal end of the 2728 protein, would al so
produce a bioactive protein. This is because these proteins are highly
honol ogous and have highly simlar activities against the same cancer

cells. Ahxd% e or nore preferred enbodi nents have cri bed
above, the |§%£&r'{ (F’on is defined only by the followngc |r%3:4§0fgﬁ§G_Al M5 1.

A vector containing DNA that encodes t hé8Ri bonucl ease of SEQ ID NO : 55. 2.

A protein hPYE&@d’éﬂeb@ma&Q 1acist seeuence a@f mEQ R INGs O pradiutad
reconmbi nantly. 3. A protein having the amino acid sequence of SEQ ID NO : 60

produced rédotbenasviep. resifusr dosidn leadiery sementean®fAdiEL sEy e of SEQ
ID NO : 61 o] .€GORNI dy. 5. _A.protein, hayi ng the .am acid
sequence of RéEggﬁ%qNglﬁ(iG%%p%?&hé’éd a‘{')sr gg&ﬁﬁi n%&q’y%\fﬁ % “b o]tseitn Havi ng the

anino aci d s€quencerofeSHQmadeNQp oF9 the? 234 5p@ngiottiiny enedadlid igd vari ant
of the protein_ of claim6. 8 A gene that when expressed in a host encodes
t he protei nasf lepgitmope agnd Atgapstt rdd Wiekhexgiasdshres nim Hst encodes the

protel n of ElANIY/ tuolledd LU NRLLAG AR AEIdkeopiapessof SEQ 1D

NO : 60. 11. nservatively nodified varia the protein aim 10.

12. A gene tlhabruken eXpr efdwedt iworalshostnerc ddes idaiqy dequersfesc|ai m 10.

13. A gene that _when %ﬁpressed in_a_host encodes the protein of claiml1l.
t

14. A prot ePRChAY BG Offe 209 RELIDY NOs5fefiid SotsEdhastindhe gctifs tn
conservati veglgy tmdi2f3i2%4v%;1i ino,f atn@e[p%{r%b?ﬁ %IQ{:j]rf%\!I%.il?ll%cilll%d A gene that

when expressed in a hoSt éncodes the™p ei n of alm 20 17. A gene that
when ex]? essbe anrta wioodid engpedes thee hotrdiemedt weraimonls.of Tthes®e protein

havi ng the am no acid sequence of. SEQ I D . ,63. . A protein haying the
ani no acid 38 fic & - 3 NS @g.en ég?eﬁlﬁ%t%%?% fF ttﬁbeg%i ng aci d
sequence of +gERiIhRINGNd &% thk A5 Yridthav,nd dhe aHd b s ceSseauence of

SEQID NO: 1 preceded at its N term nal end by a | eader sequence that has
at | east theffithet 237t prgdreial uneffigated.

Furthermore, given that the 2325p6 and 2728 proteins
15 are also active against A-253 and T-24 cells, a person
skilled in the art would conclude that adding all or any
similarly-shortened shortened part of the SEQ ID NO:64 or
the SEQ ID NO:66 leader sequences to the N-terminal end
of the 2325p4 protein, to the N-terminal end of the
20 2325p6 protein, or to the N-terminal end of the 2728
protein, would also produce a biocactive protein. This is
because these proteins are highly homologous and have
highly similar activities against the same cancer cells.
Although one or more preferred embodiments have been
25 described above, the invention is defined only by the

following claims:



residues of SEQID NO: 64 in order. 22. A protein having the am no acid
sequence of SEQID NO: 1 preceded at its N termnal end by a | eader
sequence that has at least the first and at nost all of the residues of SEQ
IDNO: 66 in order. 23. A protein havlhg the am no acid sequence. of SEQ ID
NO : 68. 24. A conservatively nodified variant of the protein of claim23.
25. A gene that when expressed in a host encodes the protein of claim23.

26. A gene €hAlMShen expressed in a host encodes the protein of claim24.

27. A protein having the am no acid sequence of SEQID NO: 69. 28. A
conservatively nodified variant of the protein of claim27. 29. A gene that
when expressed i A vactbioohtaminedoleA tHahencpdes tiiRibadlicledsabNSEY ID N8Q.55A gene t hat
when expressed in a host encodes the protein of claim28. 31. A conjugate
protein conprising the protein of claim?27 and a targeting noiety

conj ugat ed 2.0 t ha peatsih @avig the shit acideqpase bf SEQ MINOZ2 K9 produced pr ot ei n havi ng
the amno acid seguence of SEQID NO: 17 preceded at its N termnal end by
a | eader sequencE“RYPa¥s at |east the first and at nost all of the
residues of SEQID NO: 64 in order. 33. A protein having the am no acid
sequence of _SEQ ID NQ : 17 preceded at its N _termnal end by a | eader
sequence t hat had Pigteip hawing e, aminp aeid sequence pf SREAD NO|: 68prqdueed” ¢ esi dues of SEQ
I D NO 66 in ordgtemBiflanth protein having the amno acid sequence of SEQ I D
NO : 34 preceded at its N termnal end by a | eader sequence that has at

| east the first and at nost all of the residues of SEQID NO: 64 in order.
35. A protein haxipgigeih R8vifgdthe Smme aéld SQELRE6ESED IIPRA :l61P pNduced34 preceded at
its N termnal end by a | eader sequence that has at |east the first and at
most all of the TeFUBMENY. of SEQ ID NO: 66 in order. 36. A protein having
the am no acid sequence of SEQID NO : 51 preceded at its N termnal end by
a | eader sequence that has at |east the first and at nost all of the

resi dues of 9-SEQ ADreein having the aming agid segpencpobh¥EQ By NOrigipraguesde ani no aci d
sequence of SEQ lDhMNantiyl preceded at its N- terminal end by a |eader
sequence that has at |leaSt the first and at nost all of the residues of SEQ
IDNO: 66 in order. 38. A protein having the am no acid sequence of SEQ ID

NO : 55. 394 A fH@i‘&aﬂRf\%%g?‘??‘gaagg%qp%ﬁ?gﬁ@ %N@ .sggquence of SEQ I D NO :

70. 40. A conservatively profein of claim39.
7. A conservatively modified variant of the protein of claim 6.
8. A gene that when expressed in a host encodes the protein of claim 6.
9. A gene that when expressed in a host encodes the protein of claim 7.

10. A protein having the amino acid sequence of SEQ ID NO : 60.

11. A conservatively modified variant of the protein of claim 10.
12. A gene that when expressed in a host encodes the protein of claim 10.
13. A gene that when expressed in a host encodes the protein of claim 11.

14. A protein having the amino acid sequence of SEQ ID NO : 61.

15. A conservatively modified variant of the protein of claim 14.

16. A gene that when expressed in a host encodes the protein of claim 14.



41. A gene that when expressed in a host encodes the protein of claim 39.

42. A gene that when expressed in a host encodes the protein of claim40.

43. A conjugated fusion protein conprigjng a) the fusion protein of SEQID
NO 70 or a conservatively nodified variant thereof and b) a targeting

noi ety conjugated to the cysteine residue |ocated at position 71. 22 44. A
vector containing DNA of SEQ ID NO : 71 encoding the Ri bonuclease of SEQ ID
NO : 70. 45. A vector containing the DNA of SEQ ID NO 2 encoding the

ri bonucl eas#7.o0f ASgEfg thid wieh exdpresdddl. in Ah@sEdiicoddd tipl rewindf viewt 8. cont ai ni ng t he
DNA of SEQ ID NO 2 encoding the ribonuclease of SEQ ID NO 1. 47. A pET22b
pl asm d vector containing the DNA of SEQ ID NO 2 encoding the ribonuclease
of SEQ I D N@. 1. A\pedtein Govikk]iRd BbinBadid b&5aéHd bOSRIBIANOSG36 Repl acenent . ST25
SEQUENCE LI STING <110> Saxena, Shailendra k. <120> RI BONUCLEASES AND
METHODS OF MAKI NG THEM RECOMBI NANTLY <130> 5016 US <140> US 10/621, 741
<141> 2003- 0% - 17A protéif havidyg thd f0ino Béill edgjuéride ¥ESEDY MMNB.: k5, <210> 1 <211> 114
<212> PRT <213> Rana pipiens <400> 1 Lys Pro Lys QU Asp Arg Qu Trp G U
Lys Phe Lys Thr Lys Hs Ile 15 10 15 Thr Ser Gn Ser Val Ala Asp Phe Asn
Cys Asn Arg2dlhr Ngkotdif Raviggthe Bmid ad seqiére &4 SEQHI NOhig7Pro Asp Gy A n Cys
Lys Pro he Asn Thr Phe Ile 35 40 45 H's Ser Thr Thr Ay Pro Val Lys Qu lle
Cys Arg Arg Ala Thr Gy

21. A protein having the amino acid sequence of SEQ ID NO : 1 preceded at its N-
terminal end by a leader sequence that has at least the first and at most all of the
residues of SEQ ID NO : 64 in order.

22. A protein having the amino acid sequence of SEQ ID NO : 1 preceded at its N-
terminal end by a leader sequence that has at least the first and at most all of the

residues of SEQ ID NO : 66 in order.

23. A protein having the amino acid sequence. of SEQ ID NO : 68.

24. A conservatively modified variant of the protein of claim 23.
25. A gene that when expressed in a host encodes the protein of claim 23.
26. A gene that when expressed in a host encodes the protein of claim 24.

27. A protein having the amino acid sequence of SEQ ID NO : 69.

28. A conservatively modified variant of the protein of claim 27.

29. A gene that when expressed in a host encodes the protein of claim 27.

30. A gene that when expressed in a host encodes the protein of claim 28.

31. A conjugate protein comprising the protein of claim 27 and a targeting moiety

conjugated to the cysteine residue at position 71.



50 55 60 Arg Val Asn Lys Ser Ser Thr G n G@n Phe Thr Leu Thr Thr Cys Lys
65 70 75 80 Asn Pro Ile Arg Cys Lys Tyr Ser @ n Ser Asn Thr Thr Asn Phe Ile
85 90 95 Cys Ile Thr CysO Arg Asp Asn Tyr Pro Val H s Phe val Lys Thr Gy
Lys Cys 00 <210> 2 <211> 342 <212> DNA <213> Rana pi piens <400> 2
aaaccgaaag aagaccgtga atgggaaaaa ttcaaaacta aacatatcac ttctcagtct 60
gttgctgact tcaactgcaa ccgtactatg aacgacccgg cttacactcc ggacggtcag 120 Page

1 WO 2005/ 045 100 AREAhLiHRAA0MN0 it 4cid ‘53%%91@81%%(?g?’g(@tczglt%%g&ée%?&%%wa

tcaacacttt catccattct actaciggic cggitaaaga a cgtgctactg
gt cgt gt t aa caaat trmiosl ead by atpedaysequense that pa et leatthe fichaml R40st alladthegat cc

gttgcaaata ctctc tctg catcacttgc 300 cgtgacaact
acccggttca tttcg%?%géasoggggg?gfgﬁﬁg%&%g <210> 3 <211> 56 <212> DNA <213>

Artificial <220> <223> Artificially synthesized sequence <400> 3
taattttott act yt tat accat gaaa ! cC a <210> 4
<211> 63 <§%2> Bﬁiﬁgggﬁg&ﬁ?ﬁl nggfe‘@%f)gféé@g%g?ﬁg? ipfelcgﬂ}eglaf fgse%ynt hesi zed
sequence conpl i menhmalent by Sk@ildr Beqiened thathid @tleabt the first and at most all of the

residues of SEQ ID NO : 66 in order.

34. A protein having the amino acid sequence of SEQ ID NO : 34 preceded at its N-
terminal end by a leader sequence that has at least the first and at most all of the
residues of SEQ ID NO : 64 in order.

35. A protein having the amino acid sequence of SEQ ID NO : 34 preceded at its N-
terminal end by a leader sequence that has at least the first and at most all of the
residues of SEQ ID NO : 66 in order.

36. A protein having the amino acid sequence of SEQ ID NO : 51 preceded at its N-
terminal end by a leader sequence that has at least the first and at most all of the
residues of SEQ ID NO : 64 in order.

37. A protein having the amino acid sequence of SEQ ID NO : 51 preceded at its N-
terminal end by a leader sequence that has at least the first and at most all of the
residues of SEQ ID NO : 66 in order.

38. A protein having the amino acid sequence of SEQ ID NO : 55.

39. A fusion protein having the amino acid sequence of SEQ ID NO : 70.

40. A conservatively modified variant of the protein of claim 39.
41. A gene that when expressed in a host encodes the protein of claim 39.
42. A gene that when expressed in a host encodes the protein of claim 40.

43. A conjugated fusion protein comprising a) the fusion protein of SEQ ID NO : 70
or a conservatively modified variant thereof and b) a targeting moiety conjugated

to the cysteine residue located at position 71.



ttcccattca cggtcttctt tcggtttcat ggtatatctc cttcttaaag ttaaacaaaa 60 tta 63
<210> 5 <211> 57 <212> DNA <213> Artificial <220> <223> Artificially

synt hesi zed sequence <400> 5 at gggaa tt caaaacta aacatatcac ttctcagtct
gttgctgact tcaactg 57 <210> 6 <211> <212> DNA <213> Artificial <220>
<223> Artificially synthesized sequence conplenmentary to SEQ ID NO:5 <400>
6 acggttgcag ttgaagtcag caacagactg agaagtgata tgtttagttt tgaattt 57 <210> 7
2115760 <Hhos ONRCPAIEERNESh 5 1 DY e Fresdme e Ribomglase obSEG
Artificial 5016 ferbaggnent. ST25 <220> <223> Artificially synthesized
sequence <400> 7 caaccgtact atgaacgacc cggcttacac tccggacggt cagtgcaaac
cgatcaacac 60 <210> 8 <211> 60 <212> DNA <213> Artificial <220> <223>

Artificiall ¥5.Synhh@éb%ﬂtaﬁﬁ%ﬁé‘ﬁﬁAQ@gﬁbimzére}icédﬁlgfefé?iﬂoﬂ?u&gsg of <400> 8
gat gaaagtg ttgatggg&é}&gﬁactgacc gt ccggagt g taagccgggt cgttcatagt 60

46. A pET11d plasmid vector containing the DNA of SEQ ID NO: 2 encoding the
ribonuclease of SEQ ID NO: 1.

47. A pET22b plasmid vector containing the DNA of SEQ ID NO: 2 encoding the
ribonuclease of SEQ ID NO: 1.



<210> 9 <211> 52 <212> DNA <213> Artificial <220> <223> Artificially
synt hesi zed sequence <400> 9 tttcatccat tctactactg gtccggttaa agaaatctgc
cgt cgt gct §210> 10 <211> 52 <212> DNA <213> Artjficial <220

<223> Art‘??lczglsgﬁry synt hesi zed sequence conplinentary tgcgg@zgw,y o] <400>
10 cacgaccagt agcacgacgg cagatttctt taaccggacc agtagtagaa tg 52 <210> 11
<211> 54 <212> DNA <213> ArS0il6iRepdhcenR®>5T25223> Artificially synthesized
sequence <400> 11 ggt cQTYEGE ddaati%ttc tact cagcag ttcactctga ctacttgcaa
aaat1R4 sHehf> shaitehlikz 04 <212> DNA <213> Artificial <220> Page 3 WO
2005/ 017100 PCT/ US2004/ 014844 5016 Repl acenent . sT25 <223> Artificially
syrl3{si RERPNYEIRNSAS ANDOMBTHORE MFAMAKING BHEN RECOMBINANTLY400> 12 ggat cgggtt
ttggﬁﬁggg@ughgagagtga actgctgagt agaagatttg ttaa 54 <210> 13

<140> Us 10/621,741
<141> 2003-07-17

<160> 74
<170> PatentIn version 3.1

<210> 1

<211> 114

<212> PRT

<213> Rana pipiens

<400> 1
Lys Pro Lys Glu Asp Arg Glu Trp Glu Lys Phe Lys Thr Lys His Ile
1 5 10 15

Thr Sser Gln ggr val Ala Asp Phe %En Cys Asn Arg Thr ggt Asn Asp

Pro Ala ggr Thr Pro Asp Gly ng Cys Lys Pro Ile Agn Thr pPhe Ile
4 4

His ggr Thr Thr Gly Pro ¥g1 Lys Glu Ile Cys egg Arg Ala Thr Gly

Arg val Asn Lys Ser Ser Thr GIn GIn Phe Thr Leu Thr Thr Cys Lys
65 70 75 80

Asn Pro Ile Arg Cys Lys Tyr Ser GIn Ser Asn Thr Thr Asn Phe Ile

Cys Ile Thr Cys Arg Asp Asn Tyr Pro val His Phe val Lys Thr Gly
100 105 110

Lys Cys

<210> 2

<211> 342

<212> DNA .
<213> Rana pipiens

<400> 2
aaaccgaaag aagaccgtga atgggaaaaa ttcaaaacta aacatatcac ttctcagtct 60

gttgctgact tcaactgcaa ccgtactatg aacgacccgg gttacactcc ggacggtcag 120
Page



<211> 57 <212> DNA <213> Artificial <220> <223> Artificially synthesized
sequence <400> 13 ccgatccgtt gcaaatactc tcagtctaac actactaact tcatctgcat
cacttgc 57 ~<210> 14 <211> 57 <212> DNA <213> Artlflsrghﬁé%%@ﬁw¢5223>
Artifici¥PR0M 0 esi zed sequence conplinentary to SE <400> 14

t gt cacggca agtgatgcag atgaagttag tagtgttaga ctgagagtat ttgcaac 57 <210> 15
<211> 60 <212> DNA <213> AbSP16 RephdcearrsT25223> Artifici al ly synthesized

C g..act gct agt aggg
ot i ECeo fiieal i AR £IACUR Aiadl SR o 502" 2999
Ar tgn‘glctacadgl yteyuot bes icaea requaavceagmagpl todent tyay tactbgeadd No24pb  <400> 16
ccgcgcggat ccctactagc atttaccagt tttaacgaaa tgaaccgggt agt 53 <210> 17
33 CatEC GERBC3anRy CLOYAITRE, FACRF TACERSAC LeRpiEt o Sattactege 300

cgtgacaact acccggttca tttcgttaaa actggtaaat gc 342

<210> 3

<211> 56

<212> DNA

<213> Artificial

<220>
<223> Artificially synthesized sequence

<400> 3
taattttgtt taactttaag aaggagatat accatgaaac cgaaagaaga ccgtga 56

<210> 4

<211> 63

<212> DNA

<213> Artificial

<220>
<223> Artificially synthesized sequence complimentary to SEQ ID NO:3

<400> 4
ttcccattca cggtcttctt tcggtttcat ggtatatctc cttcttaaag ttaaacaaaa 60

tta 63

<210> 5

<211> 57

<212> DNA

<213> Artificial

<220>
<223> Artificially synthesized sequence

<400> 5
atgggaaaaa ttcaaaacta aacatatcac ttctcagtct gttgctgact tcaactg 57

<210> 6

<211> 57

<212> DNA

<213> Artificial

<220>
<223> Artificially synthesized sequence complementary to SEQ ID NO:5

<400> 6
acggttgcag ttgaagtcag caacagactg agaagtgata tgtttagttt tgaattt 57

210> 7
<211> 60
<212> DNA
pPage 2



Lys Pro Lys G u Asp Lys Au Trp Qu Lys Phe Lys Val Lys Hs Ile 15 10 15
Page 4 WD 2005/017100 PCT/ US2004/ 014844 5016 Repl acenent. ST25 Thr ser G n
ser Val Ala Asp Phe Asn Cys Thr Ser Thr Met Asn Asn 20 25 30 Pro Asp Phe
Thr Pro WORO@61718n Cys LyS Pro Ile Asn Thr Phe |le 35P&3/U3004{G14844 0 " Agp
Thr Ay Pro Val Lys Qu Ile Cys Arg Arg Ala ser Ay 50 55 60 Arg Val Asn
Lys Ser Ser Thr @ n G n Phe Booe lry1ddemedfrsT@ys Lys 65 70 75 80 Asn Pro
Lys218>g Ay figialTyr Ser A n Ser Asn Au Thr Asn Tyr Ile 85 90 95 Cys Ile
Thr22 s Arg Asp Asn Tyr Pro Val His Phe Val Lys Ile Ay 100 105 110 Lys
% 10gr e384 cred 3> ﬁx‘%ﬁesﬁ%@jz?eq% <213> Rana pipiens <400> 18 aaaccgaaag
aagacaaaga atgggaaaaa ttcaaagtta aacat at cac ttctcagtct 60 gttgctgact

t caélgchc ttctactatg aacaacccgg acttcactcc ggacggtcag 120 tgcaaaccga

t cRAAOTIGT AEIAACHREE (CIGAERERH FHEIGHGOL SRAGECIBACC EGRIEGRCABO gcttctg
gtcgtgttaa caaatcttct actcagcagt tcccgctgac tacttgcaaa 240 aacccgaaac

ot kprpeaag a ctctcagtct aacgaaacta actacatctg catcacttgc 300 cgtgacaact
acségf t@h tttcgttaaa atcggtaaat gc 342 <210> 19 <211> 56 <212> DNA <213>

Ar ¢ 220 <223> Artificially synthesized sequence <400> 19
r‘t'l 1C1a

<220>
<223> Artificially synthesized sequence complimentary to SEQ ID NO:7

<400> 8
gatgaaagtg ttgatcggtt tgcactgacc gtccggagtg taagccgggt cgttcatagt 60

<210> 9

<211> 52

<212> DNA

<213> Artificial

<220>
<223> Artificially synthesized sequence

<400> 9
tttcatccat tctactactg gtccggttaa agaaatctgc cgtcgtgcta ct 52

<210> 10

<211> 52

<212> DNA

<213> Artificial

<220>
<223> Artificially synthesized sequence complimentary to SEQ ID NO:9

<400> 10
cacgaccagt agcacgacgg cagatttctt taaccggacc agtagtagaa tg 52

<210> 11

<211> 54

<212> DNA

<213> Artificial

<220> )
<223> Artificially synthesized sequence

<400> 11
ggtcgtgtta acaaatcttc tactcagcag ttcactctga ctacttgcaa aaac 54

<210> 12

<211> 54

<212> DNA

<213> Artificial

<220>
Page 3



taattttgtt taactttaag aaggagatat accat gaaac cgaaagaaga caaaga 56 <210> 20
<211> 63 Page 5 WD 2005/017100 PCT/ US20041 014844 <212> DNA 5016

Repl acenent . ST25 <213> Artificial <220> <223> Artifici i zed
sequenceVOSMYP Mt ary to SEQ ID NO: 19  <400> 20 ttccclgtéltrtl%szw}gti@?‘t?ctt
tcggtttcat ggtatatctc cttcttaaag ttaaacaaaa 60 tta 63 <210> 21 <211> 57
<212> DNA <213> Artificial <$R220Rept@2Benvgmi2bi cially synthesized sequence
<46853>2 1AR f gAY aSHthastzsdt 3e0N8RER SOPRIG MEPERNYa§e GIEQIR QW dhct tcaactg 57
<2Lgps221Fx211> 57 <212> DNA <213> Artificial <220> <223> Artificially
syptdeshged tsegpaegte greapdgroR Mgytdagt SiRahBe g 2daa <400> 22 mpaagt gcag

tt gaagt cag caacagactg agaagtgata tgtttaactt tgaattt 57 <210> 23 <211> 60
<2 %J)%ﬁ <213> Artificial <220> <223> Artificially synthesized sequence
<4é§%b235pacttctact at gaacaacc cggacttcac tccggacggt cagtgcaaac cgatcaacac

60<212> DNA
<213> Artificial

<220> .
<223> Artificially synthesized sequence

<400> 13
ccgatccgtt gcaaatactc tcagtctaac actactaact tcatctgcat cacttgc 57

<210> 14

<211> 57

<212> DNA

<213> Artificial

<220>
<223> Artificially synthesized sequence complimentary to SEQ ID NO:13

<400> 14
tgtcacggca agtgatgcag atgaagttag tagtgttaga ctgagagtat ttgcaac 57

<210> 15

<211> 60

<212> DNA

<213> Artificial

<220>
<223> Artificially synthesized sequence

<400> 15
cgtgacaact acccggttca tttcgttaaa actggtaaat gctagtaggg atccgcgegg 60

<210> 16

<211> 53

<212> DNA

<213> Artificial

<220>
<223> Artificially synthesized sequence complimentary to SEQ ID NO:15

<400> 16
ccgcgeggat ccctactage atttaccagt tttaacgaaa tgaaccgggt agt 53

210> 17

<211> 114

<212> PRT L.

<213> Rana pipiens

<400> 17

Lys Pro Lys Glu ésp Lys Glu Trp Glu i%s Phe Lys val Lys ?gs Ile
1
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<210> 24 <211> 60 <212> DNA <213> Artificial <220> <223> Artificially
synt hesi zed sequence conplinentary to SEQ I D NO: 23 <400> 24 gatgaaagtg

ttgatcggtt tacactgacc gtccggagtg aagtccgggt tgttcat agt <211> 52
<212> D%X%&‘%@"%‘“@\o 005, 035300 Py Usooed) 019644 oo; BEY SIS TIsEY S8

Repl acenent . sT25 <220> <223> Artificially synthesized sequence <400> 25
tttcatccat tctaacactg gtccggtod@ RepgbeahetigsT2Ht cgt gctt ct 52 <210> 26 <211>
52 <212> DNA <213> Artificial <220> <223> Artificially synthesized

sefteer AR PENtALY S QshPeNOTRP 49@? cgggcaga agcacgacgg
cagatttctt tanccggacg géfgtgaéga tg 525e321 >§§g’%%1%5$54 <212> DNA <213>

Artificial <220> <223> Artificially synthesized sequence <400> 27

{t aatcttc ctcagcag, ttccegeat ctacttgc aaac 54 <210> 28

gg&ﬁog%g& giiea'ﬁ% BL§ Asp E;Tay tggn gl'_cysgLys BFS g.tcleg%n tri’allr Ph% %?e

His SSr Asn Thr Gly Pro gg] Lys Glu Ile Cys 259 Arg Ala Ser Gly

Arg val Asn Lys Ser Ser Thr Gln Gln Phe Pro Leu Thr Thr Cys Lys

65 70 75 80

Asn Pro Lys Arg ggs Lys Tyr Ser GIn Ser Asn Glu Thr Asn gyr Ile

5
Cys Ile Thr Cys Arg Asp Asn Tyr Pro val His Phe val Lys Ile Gly
100 105 110
Lys Cys

<210> 18

<211> 342

<212> DNA

<213> Rana pipiens

<400> 18 )
aaaccgaaag aagacaaaga atgggaaaaa ttcaaagtta aacatatcac ttctcagtct 60

gttgctgact tcaactgcac ttctactatg aacaacccgg acttcactcc ggacggtcag 120
tgcaaaccga tcaacacttt catccattct aacactggtc cggttaaaga aatctgccgt 180
cgtgcttctg gtcgtgttaa caaatcttct actcagcagt tcccgctgac tacttgcaaa 240
aacccgaaac gttgcaaata ctctcagtct aacgaaacta actacatctg catcacttgc 300
cgtgacaact acccggttca tttcgttaaa atcggtaaat gc 342
<210> 19

<211> 56

<212> DNA

<213> Artificial

<220> _
<223> Artificially synthesized sequence

<400> 19
taattttgtt taactttaag aaggagatat accatgaaac cgaaagaaga caaaga 56

<210> 20
<211> 63
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<212> DNA <213> Artificial <220> <223> Artificially synthesized sequence
conplinent to SEQ ID NO 27 <400> 28 gtttcgggtt tttgcaagta gtcagcggga
actgctgagt agaagatttg ttaa 54 <210> 29 <211> 57 <212

Artifici 2@%67300 <223> Artificially synthesized sequeﬁ%@ﬁgﬂgﬁggb
ccgaaacgtt gcaaatactc tcagtctaac gaaactaact acatctgcat cacttgc 57 <210> 30
<211> 57  <212> DNA <213> APQI6f Replaicem@rSTPage 7 WO 2005/ 017100
PQ%%Q§2§@%{Q%4§§4 5016 Repl acenent. ST25 <223> Artificially synthesized
sequénce conplinment to SEQ ID NO 29 <400> 30 tgtcacggca agtgatgcag
atgraegttag tttcgttaga ctgagagtat ttgcaac 57 <210> 31 <211> 60 <212> DNA
<24223> AArE i al 1 < 3yushesized sequearicei eamall inendany Hos BEQ dDs8guUidnce <400> 31
(xggﬁgagﬁt acccggttca tttcgttaaa atcggtaaat gctagtaggg atccgcgcgg 60 <210>

32 tréddetcb3trgtédect tDWygtttcat ggtatatcte cttcttaaag ttaaacaaaa 60
tta 63

<210> 21

<211> 57

<212> DNA

<213> Artificial

<220> .
<223> Artificially synthesized sequence

<400> 21
atgggaaaaa ttcaaagtta aacatatcac ttctcagtct gttgctgact tcaactg 57

<210> 22

<211> 57

<212> DNA

<213> Artificial

<220>
<223> Artificially synthesized sequence complimentary to SEQ ID NO:21

<400> 22
agaagtgcag ttgaagtcag caacagactg agaagtgata tgtttaactt tgaattt 57

<210> 23

<211> 60

<212> DNA

<213> Artificial

<220> . .
<223> Artificially synthesized sequence

<400> 23
cacttctact atgaacaacc cggacttcac tccggacggt cagtgcaaac cgatcaacac 60

<210> 24

<211> 60

<212> DNA

<213> Artificial

<220>
<223> Artificially synthesized sequence complimentary to SEQ ID NO:23

<400> 24
gatgaaagtg ttgatcggtt tgcactgacc gtccggagtg aagtccgggt tgttcatagt 60

<210> 25
<211> 52
<212> DNA
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<213> Artificial <220> <223> Artificially synthesized sequence
conplinmentary to SEQ I D NO: 31 <400> 32 ccgcgcggat ccctactagc atttaccgat
tttaacgaaa tgaaccgggt agt 53 <210> 33 <211> 43 <212> DNA <213> Artifici al
sequence, f@%82n§f23> Artificially synthesized sequencgcr/6é8ds01assacaat t cccct
ctagaaaté% U5+ aa ctttaagaag gag 43 <210> 34 <211> 114 <212> PRT <213>
Rana pi pi ens <400> 34 Lys Pro Lys Qu ASP Lys Qu Trp Val LyOs Phe Lys Al a
Ly&lg, A%bf gohr ser @n Sef16, Replacgmendys Asn Cys Asn Lys Thr Met Asn
363 o Asp Phe Thr Pro Asp Ay A n Cys Lys Pro Val Asn Thr Phe
IIQZBﬁ 40 45 its ser Asn Thr Gy Pro Val Lys Asp Ile Cys Arg Arg Al a ser
GI'y22350AB@@@PEQESB“V@SZ@%/S@WEIGQ PCT/ US2004/ 014844 5016 Repl acenent. ST25
n Lys Ser Ser Thr G n A@n Phe Pro Leu Thr Thr Cys Asn 65 70 75 80

LY‘l.stt a& etc/tagca@eg v@cg%faaSagaﬁtetgiercgééﬁgIhf cthr Asn Phe khe 85 90 95
Cys Ile Thr p Tyr Pro val "H's Phe val Lys Ile y 100 105 110
LY$ 1S 26

<211> 52

<212> DNA

<213> Artificial

<220>
<223> Artificially synthesized sequence complimentary to SEQ ID NO:25

<400> 26
cacgaccaga agcacgacgg cagatttctt taaccggacc agtgttagaa tg 52

<210> 27

<211> 54

<212> DNA

<213> Artificial

<220> . .
<223> Artificially synthesized sequence

<400> 27
ggtcgtgtta acaaatcttc tactcagcag ttcccgctga ctacttgcaa aaac 54

<210> 28

<211> 54

<212> DNA

<213> Artificial

<220>
<223> Artificially synthesized sequence compliment to SEQ ID NO:27

<400> 28
gtttcgggtt tttgcaagta gtcagcggga actgctgagt agaagatttg ttaa 54

<210> 29

<211> 57

<212> DNA

<213> Artificial

<220> .
<223> Artificially synthesized sequence

<400> 29
ccgaaacgtt gcaaatactc tcagtctaac gaaactaact acatctgcat cacttgc 57

<210> 30

211> 57

<212> DNA

<«213> Artificial

<220>
Page 7



<210> 35 <211> 342 <212> DNA <213> Rana pipiens <400> 35 aaaccgaaag
aagacaaaga atgggttaaa ttcaaagcta aacatatcac ttctcagtct 60 gttgct gact

t caact gcaa caaaactatg aacgacccgg acttcactcc ggacggtcag. 120 caaaccgg

tt aacactWweo 200503T40t ct aacact ggtc cggttaaaga catct gccgt PEﬁ@SZ‘E’ P8ttt g
gtcgtgttaa caaatcttct actcagcagt tcccgctgac tacttgcaac 240 aaaccgatcc
gttgcaaata ctctcagtct aacact 3gi@ rapfdcembmd.grsnt cacttge 300 cgtgacaact

ace gt tﬁc‘anﬁma@ﬂy ayatbdiggl aquene SehiplimeiDro3¢eE 2B IN0:26 <212> DNA <213>
Artgil Ci §( <220> <223> Artificially synthesized sequence <400> 36

f S P R Beheataf BRESIIARAE, FTETIN, synt nes 2o

sequence conplinentary to SEQ ID NO 36 ¢400> 37 iacccattct ttgtcttctt
tc %ﬁlig atgtatatct ccttcttaaa gttaaa 56 z210> 38 :211> 56 Page 9 WO

20 0 PCT/ US2004/ 014844 <212> DNA 5016 Repl acement . ST25 <213>
Awkz3bcua&1ﬁﬁ£a®> <223> Artificially synthesized sequence <400> 38

<220> .
<223> Artificially synthesized sequence

<400> 31
cgtgacaact acccggttca tttcgttaaa atcggtaaat gctagtaggg atccgcgcgg 60

<210> 32

<211> 53

<212> DNA

<213> Artificial

<220>
<223> Artificially synthesized sequence complimentary to SEQ ID NO:31

<400> 32
ccgcgeggat ccctactagc atttaccgat tttaacgaaa tgaaccgggt agt 53

<210> 33

<211> 43

<212> DNA

<213> Artificial Sequence

<220>
<223> Artificially synthesized sequence

<400> 33
caattcccct ctagaaataa ttttgtttaa ctttaagaag gag 43

<210> 34

<211> 114

<212> PRT

<213> Rana pipiens

<400> 34
Lys Pro Lys Glu Asp Lys Glu Trp val Lys Phe Lys Ala Lys His Ile
1 5 10 15

Thr Ser Gln Ser val Ala Asp Phe Asn Cys Asn Lys Thr Met Asn Asp
20 25 30
45

2ro Asp g?e Thr Pro Asp Gly $8n Cys Lys Pro val Asn Thr Phe Ile

1is Ser Asn Thr Gly Pro ga] Lys Asp Ile Cys egg Arg Ala Ser Gly
50
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atgggttaaa ttcaaagcta aacatatcac ttctcagtct gttgctgact tcaact 56 <210> 39
<211> 56 <212> DNA <213> Artificial <220> <223> Artificially synthesized
sequence conplinmentary to SEQ I D NO: 38 <400> 39 ttgtig&@ﬁt bgaagécagc
aacagacWm209aauemt at gtttagcttt gaattt 56 <210> 40 SHeA01454H 5> " DNA
<213> Artificial <220> <223> Artificially synthesized sequence <400> 40
gcaacaaaac tatgaacgac ccggac a g agt gcaaa ccggttaac 59 <210>
41 <211> 59 <212> DNA <213§h' &%lcgﬂﬁﬁ gE%F <223> Artificially
syntheS|zed sequence conplinmentary to SEQ ID NO: 40 <400> 41 tgaaagtgtt

Gttt agn d—é(étiﬁ‘c??t‘ Té'é‘g@HglG(},]@atht §6¢ Odrt ThaCagtasns9  <210> 42 <211> 54

2> DNA <213> Aftificial <220> 23> Artificiall% synthesized sequence
<400> 42 actttcatcc attctaacac tggtccggtt aaagacatct gccgtcgtgc ttct 54
<2AME>PAR I Nty g»sts Ly@ I3 EINAGTN ggr Asn Thr Thr Asn g?e Ile

Cys Ile Thr Cys Arg Asp Asn Tyr Pro val His Phe val Lys Ile Gly
100 105 110

Lys Cys

<210> 35

<211> 342

<212> DNA

<213> Rana pipiens

<400> 35
aaaccgaaag aagacaaaga atgggttaaa ttcaaagcta aacatatcac ttctcagtct 60

gttgctgact tcaactgcaa caaaactatg aacgacccgg acttcactcc ggacggtcag 120
tgcaaaccgg ttaacacttt catccattct aacactggtc cggttaaaga catctgccgt 180
cgtgcttctg gtcgtgttaa caaatcttct actcagcagt tcccgctgac tacttgcaac 240
aaaccgatcc gttgcaaata ctctcagtct aacactacta acttcatctg catcacttgce 300

cgtgacaact acccggttca tttcgttaaa atcggtaaat gc 342

<210> 36

<211> 56

<212> DNA

<213> Artificial

<220>
<223> Artificially synthesized sequence

<400> 36
aattttgttt aactttaaga aggagatata catatgaaac cgaaagaaga caaaga 56

<210> 37

<211> 56

<212> DNA

<213> Artificial

<220>
223> Artificially synthesized sequence complimentary to SEQ ID NO:36

<400> 37
jacccattct ttgtcttctt tcggtttcat atgtatatct ccttcttaaa gttaaa 56

210> 38
211> 56
Page 9



<213> Artificial Page 10 WO 2005/017100 PCT/ US20041014844 5016
Repl acenent . ST25 <220> <223> Artificially synthesized sequence
conplimentary to SEQ I D NO: 42 <400> 43 cacgaccaga agcacgac cagatgtctt
t aaccggav@ 20§0lidligaa tgga 54 <210> 44 <211> 54 <2128C'%Nﬁgﬂ%ﬂﬁlfg4ﬁ
Artificial <220> <223> Artificially synt hesi zed sequence <400> 44
ggtcgtgtta acaaatcttc tactcag -ﬁﬁgﬁg&gnggacttgcaa caaa 54 <210> 45
<2517, 54na<212> DNA <213> AF ¥ Re S <223> Artificially synthesized
secuencarcofigtiahentary to SEQ ID NO; 44 <400> 45 ggatcggttt gttgcaagta
gzﬁggcggga actgctgagt agaagatttg ttaa 54 <210> 46 <211> 57 <212> DNA

< |ciaIIy synt hesi zed sequence <400> 46
ccgafcc A]tinlt“%ggay%%?qeg %ctsggﬁ SCt act aact tcatct gcat cacttgc 57 <210> 47

<2M®§>538 <212> DNA <213> Artificial
atgggttaaa ttcaaagcta aacatatcac ttctcagtct gttgctgact tcaact 56

<210> 39

<211> 56

<212> DNA

<213> Artificial

<220>
<223> Artificially synthesized sequence complimentary to SEQ ID NO:38

<400> 39
ttgttgcagt tgaagtcagc aacagactga gaagtgatat gtttagcttt gaattt 56

<210> 40

<211> 59

<212> DNA

<213> Artificial

<220>
<223> Artificially synthesized sequence

<400> 40
gcaacaaaac tatgaacgac ccggacttca ctccggacgg tcagtgcaaa ccggttaac 59

<210> 41

<211> 59

<212> DNA

<213> Artificial

<220>
<223> Artificially synthesized sequence complimentary to SEQ ID NO:40

<400> 41
tgaaagtgtt aaccggtttg cactgaccgt ccggagtgaa gtccgggtcg ttcatagtt 59

<210> 42

<211> 54

<212> DNA

<213> Artificial

<220> ) .
<223> Artificially synthesized sequence

<400> 42
actttcatcc attctaacac tggtccggtt aaagacatct gccgtcgtge ttct 54

<210> 43

<211> 54

<212> DNA

<213> Artificial
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c220> <223> Artificiall y synt hesi zed sequence conplinmentary to SEQ I D NO: 46

c400> 47 _gtcacggca agtgatgcag atgaagttag tagtgttaga ctgagagtat ttgcaac 57
c210> 48 QL1> 54 :212> DNA :213> Artificial :220> :223> Artificially

synt hesiwedommauwnce Page 11 WO 2005/ 017100 PCT/ US2004PETAS2W40U8Mh> 48 5016
Repl acenent . ST25 cgt gacaact acccggttca tttcgttaaa atcggtaaat gctagtaggg atcc
54 <210> 49 <211> 53 <212> < ibicial <220> <223> Artificially
syagdoesi zed sequence conpli ng%rk§pﬁ)éggg'}sgﬁf\lo:48 <400> 49 ccgcgcggat
cce223et agdti fitaitad dy gainthedized greauenqraacujdyentagy 68 SEQ2AHNOSM <211> 42 <212>

D|\|<A§£§§21 Artificial <220> <223> Artificially synthesized sequence <400>
S50 aeediacy atewes cPaaa ga 08, A2 <210> <211> 114
<2195 Pﬁgb%s@%%% agingtEoaans >a51(;“@3§9€§raoaangsg%G U ASP AFE%4 QU Trp QU

Lys. Phe Lys Thr Lys His Il
Y2o105° 42'° ys Hs the

<211> 54
<212> DNA
<213> Artificial

<220>
<223> Artificially synthesized sequence

<400> 44
ggtcgtgtta acaaatcttc tactcagcag ttcccgctga ctacttgcaa caaa 54

<210> 45

<211> 54

<212> DNA

<213> Artificial

<220>
<223> Artificially synthesized sequence complimentary to SEQ ID NO:44

<400> 45
ggatcggttt gttgcaagta gtcagcggga actgctgagt agaagatttg ttaa 54

<210> 46

<211> 57

<212> DNA

<213> Artificial

<220>
<223> Artificially synthesized sequence

<400> 46
ccgatccgtt gcaaatactc tcagtctaac actactaact tcatctgcat cacttgce 57

<210> 47

<211> 57

<212> DNA

<213> Artificial

<220>
<223> Artificially synthesized sequence complimentary to SEQ ID NO:46

<400> 47
-gtcacggca agtgatgcag atgaagttag tagtgttaga ctgagagtat ttgcaac 57

210> 48

211> 54

212> DNA

213> Artificial

220>
223> Artificially synthesized sequence
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1510 15 Thr Ser @ n Ser Val Ala ASP Phe Asn Cys Asn Arg Thr Met Asn Asp
20 25 30 Pro Ala Tyr Thr Pro Asp Ay G n Cys Lys Pro Val Asn Thr Phe Ile
35 40 45 His Ser Thr Thr Ay Pro Val Lys Qu Ile Cys Arg Arg Ala Thr Ay 50
55 60 awe@ 2008/01A0 Lys Ser Ser Thr G n G n Phe Thr LeuPﬂ‘n‘Ut’%ﬂl}4/0é<§ﬂ§4 Lys 55
70 75 80 %n Pro Ile Arg Cys Lys Tyr Ser @n Ser Asn Thr Thr Asn Phe Ile 85
90 95 :ys Ile Thr Cys Arg Aspi1édRa iyemgﬁ? V%g H s Phe Val Lys Thr Ay 100
10240020 #ge 12 WO 2005/ 017100 PCTPUSZO 6& 44 5016 Repl acement. ST25 Lys
Cysgtgapaact geccggida Regttagd Atchhimaal I taRbagygpapicens <400>%462 aaaccgaaag
aagaccgt ga atgggaaaaa ttcaaaacta aacatatcac ttctcagtct 60 gttgctgact

t cagf.gcem ccgtactatg aacgacccgg cttacactcc ggacggtcag 120 tgcaaaccgg
ttazliact§3 catccattct actactggtc cggttaaaga aatctgccgt 180 cgtgctactg

gt sgi2yt tBMA caaatcttct actcagcagt tcactctgac tacttgcaaa 240 aacccgatcc

gtfg aa(l‘%P%f%’t agtct aacactacta acttcatctg catcacttgc 300 cgtgacaact
acggggttca tttcgttaaa actggtaaat gc 342 <210> 53 <211> 39 <212> DNA <213>
Ar €233>Ci mttif2208 1y <@dthe et f Saguahdey compitimestagdts expaens ao: 5800> 53
gagﬂﬁﬂpqag gcaaaccggt taacactttc atccattct 39

ccgcgeggat ccctactagc atttaccgat tttaacgaaa tgaaccgggt agt 53

<210> 50

<211> 42

<212> DNA

<213> Artificial

<220>
<223> Artificially synthesized sequence

<400> 50
gcccagccgg cgatggccaa accgaaagaa gaccgtgaat gg 42

<210> 51

<211> 114

<212> PRT

<213> Rana pipiens
<400> 51

iys Pro Lys Glu ésp Arg Glu Trp Glu Lys Phe Lys Thr Lys His Ile

Thr Ser Gln ggr val Ala Asp Phe ésn Cys Asn Arg Thr ggt Asn Asp
5

Pro Ala ggr Thr Pro Asp Gly ggn Cys Lys Pro val ﬁgn Thr phe Ile

His ggr Thr Thr Gly Pro g§1 Lys Glu Ile Cys egg Arg Ala Thr Gly

Arg val Asn Lys Ser Ser Thr GIn GIn Phe Thr Leu Thr Thr Cys Lys
35 70 75 80

Asn Pro Ile Arg ggs Lys Tyr Ser Gln Sgr Asn Thr Thr Asn Sge Ile

sys Ile Thr Cys Arg Asp Asn Tyr Pro Val His Phe val Lys Thr Gly
100 105 110
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<210> 54 <211> 39 <212> DNA <213> Artificial <220> <223> Artificially
synt hesi zed sequence conplenentary to SEQ I D NO: 53 <400> 54 agaatggatg
aaagtgttaa ccggtttgca ctgaccgtc 39 ¢210> 55 c211> 114 'é%2> PRT c213> Rana
pi pi enswo 2008M178® . ys Pro Lys Qu Asp Arg Gu Trp G u RGEURRMAMEMTH, | ys
Hs lle 510 15 'hr ser Gn ser Val Ala ASP Phe Asn Cys Asn Arg Thr Met
Asn Asp 20 25 30 to Ala TyrsohrrdpfiQc +t@ypsdn Cys Lys Pro Ile Asn Thr Phe
| lLgs dyage 13 WO 2005/017100 PCT/U 2004 014844 5016 Repl acenent. ST25 35 40
45 H's Ser Thr Thr Ay Pro Val Lys Gu Ile Cys Arg Arg Ala Thr Ay 50 55
60 Arg Val Asn Lys Ser Ser Cys G n @n Phe Thr Leu Thr Thr Cys Lys 65 70 75
8Q21snspPro Ile Arg Cys Lys Tyr Ser A n Ser Asn Thr Thr Asn Phe Ile 85 90 95
Cyﬁllﬂe34hr Cys Arg Asp Asn Tyr Pro Val His Phe Val Lys Thr dy 100 105 110
L)f% LysbO® 10> 56 <211> 342 <212> DNA <213> Rana pipiens <400> 56
13> Rana pipiens
<400> 52
aaaccgaaag aagaccgtga atgggaaaaa ttcaaaacta aacatatcac ttctcagtct 60

gttgctgact tcaactgcaa ccgtactatg aacgacccgg cttacactcc ggacggtcag 120
tgcaaaccgg ttaacacttt catccattct actactggtc cggttaaaga aatctgccgt 180
cgtgctactg gtcgtgttaa caaatcttct actcagcagt tcactctgac tacttgcaaa 240
aacccgatcc gttgcaaata ctctcagtct aacactacta acttcatctg catcacttgc 300

cgtgacaact acccggttca tttcgttaaa actggtaaat gc : 342

<210> 53

<211> 39

<212> DNA

<213> Artificial

<220>
<223> Artificially synthesized sequence

<400> 53
gacggtcagt gcaaaccggt taacactttc atccattct 39

<210> 54

<211> 39

<212> DNA

<213> Artificial

<220>
<223> Artificially synthesized sequence complementary to SEQ ID NO:53

<400> 54
iagaatggatg aaagtgttaa ccggtttgca ctgaccgtc 39

210> 55

211> 114

212> PRT

<213> Rana pipiens

400> 55
.ys Pro Lys Glu ?sp Arg Glu Trp Glu igs pPhe Lys Thr Lys Egs Ile

‘hr ser Gln ger val Ala Asp Phe gén Cys Asn Arg Thr ggt Asn Asp
0

'ro Ala Tyr Thr Pro Asp Gly GIn Cys Lys Pro Ile Asn Thr Phe Ile
page 13



aaaccgaaag aagaccgtga atgggaaaaa ttcaaaacta aacatatcac ttctcagtct 60
gttgctgact tcaactgcaa ccgtactatg aacgacccgg cttacactcc ggacggtcag 120

t gcaaaccga tcaacacttt catccattct actactggtc cggttaaaga aatctgccgt 180

cgt gct ac%g tcgtgttaa caaatcttct tgccagcagt tcactctgacpdpgilesfians240
aacccgal¥ ”ﬂ??é& aata ctctcagtct aacactacta acttcatctg catcacttgc 300

: gt gacaact acccggttca tttcgttaaa actggtaaat gc 342 ¢210> 57 c211> 39 c212>
DNA z213> Artificial z220> 50182ReplAcénenitc$®d5l y synt hesi zed sequence : 400>
57 1ttaathaat cttcttgcca Ytagttcact ctgacttdct 39 :210> 58 :211> 39 : 212>
DNA : 213> Artificial 220> 223> Artificially synthesized sequence

canpl serentiamir talySEQ MR NGis5¢1u 400>y38ARAAR g 14 a¥h2Q§/ 017100

PCT/ U82004/ 014844 5056 Repl acenent. STB& cagagt gaac tgctggcaag aagatttgtt
aacacgacc 39 <210> 59 <211> 115 <212> PRT <213> Rana pi piens <400> 59 Met
L I, y L. s Hs 151015 lle
T)égggfea? < L%%@Z?Sﬁlcgs%sﬁ & P%%nge‘isqﬁ" P s S%t Asn 20 25 30 Asp
Pro Ala Tyr Thr Pro Asp Ay G@n Cys Lys Pro Ile Asn Thr Phe 35 40 45

Asn Pro Ile Arg Cys Lys Tyr Ser GIn Ser Asn Thr Thr Asn Phe Ile
85 90 95
Cys Ile Thr Cys Arg Asp Asn Tyr Pro Val His Phe val Lys Thr Gly
100 105 110
Lys Cys

<210> 56

<211> 342

<212> DNA

<213> Rana pipiens

<400> 56
aaaccgaaag aagaccgtga atgggaaaaa ttcaaaacta aacatatcac ttctcagtct 60

gttgctgact tcaactgcaa ccgtactatg aacgacccgg cttacactcc ggacggtcag 120
tgcaaaccga tcaacacttt catccattct actactggtc cggttaaaga aatctgccgt 180
cgtgctactg gtcgtgttaa caaatcttct tgccagcagt tcactctgac tacttgcaaa 240
aacccgatcc gttgcaaata ctctcagtct aacactacta acttcatctg catcacttge 300

cgtgacaact acccggttca tttcgttaaa actggtaaat gc 342

210> 57

211> 39

212> DNA

213> Artificial

220> ) :
223> Artificially synthesized sequence

400> 57
jttaacaaat cttcttgcca gcagttcact ctgactact 39

210> 58

211> 39

212> DNA

213> Artificial

220>
223> Artificially synthesized sequence complimentary to SEQ ID NO:57

400> 58
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Ile Hs Ser Thr Thr Gly Pro val Lys Qu Ile Cys Arg Arg Ala Thr 50 55 60
@y Arg Val Asn Lys Ser Ser Thr A n G@n Phe Thr Leu Thr Thr Cys 65 70 75 80
Lys Asn Pro Ile Arg Cys Lys Tyr Ser A n Ser Asn Thr Th 90 95
e COys WO s Arg Asp Asn Tyr Pro Val H's Phe Va?cﬁygz‘ﬁﬂ’rﬁ“g%oo 105 110
Ay Lys Cys 115 <210> 60 <211> 115 <212> PRT <213> Rana pi pi ens <400> 60
Met Lys Pro Lys G u Asp Lys &b16 Replddenedt.5TPhe Lys Val LyS Hs 5 10 Ile
Th§a988FI@CnTHAPISRAT ARGatASgtPRacaegacCys Thr Ser Thr Meet Asn 330 25 30 Asn
Pro Asp Phe Thr Pro Asp Ay Gn Cys Lys Pro Ile Asn Thr Phe 35 40 45 Ile
H $18er s3sn Thr Gly Pro Val Lys Qu Ile Cys Arg Arg Ala Ser 50 55 60 Page
15<20D>20105/ 017100 PCT/ US2004/ 014844 5016 Repl acenent. ST25 Gy Arg Val Asn
Ly§1§ér RSIr Thr,. A n A@n Phe Pro Leu Thr Thr Cys 65 70 75 80 Lys Asn Pro
Ly¥1Ar g kP8 R\PAeRS Ser @ n Ser Asn Gu Thr Asn Tyr 85 90 95 Ile Cys Ile
TheaoQys g Asp Asn Tyr Pro Val His Phe Val Lys Ile 100 105 110 dvy Lys

Cys 115 <210> 61 <211> 115 <212> PRT
%et Lys Pro Lys §1u Asp Arg Glu Trp ggu Lys Phe Lys Thr igs His

Ile Thr Ser ggn Ser val Ala Asp gge Asn Cys Asnh Arg ggr Met Asn

Asp Pro ?}a Tyr Thr Pro Asp ggy Gln Cys Lys Pro Z1e Asn Thr Phe
5

Ile ?gs Ser Thr Thr Gly Ego val Lys Glu Ile ggs Arg Arg Ala Thr

Gly Arg val Asn Lys Ser Ser Thr GIn Gln Phe Thr Leu Thr Thr Cys
65 70 75 80

Lys Asn Pro Ile Qgg Cys Lys Tyr Ser ggn Ser Asn Thr Thr Asn Phe
95

ITe Cys Ile Thr Cys Arg Asp Asn Tyr Pro val His Phe val Lys Thr
100 105 - 110

Gly Lys Cys

<210> 60

<211> 115

<212> PRT

<213> Ranha pipiens

<400> 60

%et Lys Pro Lys g1u Asp Lys Glu Trp ggu Lys Phe Lys val Lys His

Ile Thr Ser ggn Ser val Ala Asp Sge Asn Cys Thr Ser ggr Met Asn

Asn Pro égp Phe Thr Pro Asp ggy Gln Cys Lys Pro ige Asn Thr Phe

ITle His Ser Asn Thr Gly Pro val Lys Glu Ile Cys Arg Arg Ala Ser
50 55 : 60
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<213> Rana pipiens <400> 61 Met Lys Pro Lys Qu Asp Lys Gu Trp Val Lys Phe
Lys Ala Lys Hs 15 10 15 Ile Thr Ser A n Ser Val Ala Asp Phe Asn Cys Asn
Lys Thr Met Asn 20 25 30 Asp Pro Asp Phe Thr Pro Asp Lys Pro
Val AsnWEOPHEI035 40 45 |1e H's Ser Asn Thr Ay Pro]@]l%%s @s‘sgmlle oys
Arg Arg Ala Ser 50 55 60 Gy Arg Val Asn Lys Ser Ser Thr G n @ n Phe Pro
Leu Thr Thr Cys 65 70 75 8050145replpseneng.3128 Arg Cys Lys Tyr Ser @ n Ser
Asn Thr Thr Asn Phe 85 90 95 tie cys Ile Thr Cys Arg Asp Asn Tyr Pro Val
H'Gslypkl% Val abNa Xs' Ser 5@P 1561d Qin3dhe by LY Sthklohr (R 40> 62 © 211> 2 ¢212>

: 213> Artificr@al :220> Page 1& WO 2005/ 017100 / US2004/ 014844 5016
Replacenent.STZS <223> Artificially synthesized sequence <400> 62 Met Al a

1 1 L1z <2 < > <400> 63 net Ala Lys
L B B, ST R A e S
Ile Cys Ile Thr Cys Arg Asp Asn Tyr Pro val His Phe val Lys Ile
100 105 110

Gly Lys Cys
115

<210> 61
<211> 115
<212> PRT
<213> Rana pipiens

<400> 61

Met Lys Pro Lys Glu Asp Lys Glu Trp val Lys Phe Lys Ala Lys His
1 5 10 15

Ile Thr ser ggn Ser val Ala Asp g?e Asn Cys Asn Lys ggr Met Asn

Asp Pro ggp Phe Thr pPro Asp ggy GIn Cys Lys Pro X?1 Asn Thr Phe

Ile ggs Ser Asn Thr Gly ggo val Lys Asp Ile g%s Arg Arg Ala Ser

Gly Arg val Asn Lys Ser Ser Thr GIn GIn Phe Pro Leu Thr Thr Cys
65 70 75 80

Ash Lys Pro Ile grg Cys Lys Tyr Ser Sgn Sser Asn Thr Thr ggn Phe
5

ITe Cys Ile Thr Cys Arg Asp Asn Tyr Pro val His Phe val Lys Ile
Y 100 105 110

51y Lys Cys
115

210> 62

211> 2

212> PRT

213> Artificial

220>
Page 16



151015 Hs Ile Thr Ser A n Ser Val Ala Asp Phe Asn Cys Asn Arg Thr net
20 25 30 Asn Asp Pro Ala Tyr Thr Pro Asp Ay An Cys Lys Pro Il e Asn Thr

35 40 45 s Ser Thr Thr Ay Pro val Lys Qu Il g Ala 50
55 60 TﬁP&éog/hﬁlw Val Asn Lys Ser Ser Thr A n G n Phe ﬁ%&%@ﬁj@ﬂgﬁhr

70 75 80 Cys Lys Asn Pro lle Arg s Lys Tyr Ser A n Ser Asn Thr Thr Asn 85

Phe, ld:e. cys L “)Qﬁ"n' -SM&5 Pro Val His Phe Val Lys 100
1o§?{f’fo Rﬁ*’h‘ “E;'l"i/ 4 %y%}'&“ﬁ@%o%qé‘fpg‘;e 64 <211> 7 <212> PRT <213> Artifici al
<22000> <@23> Artificially synthesized sequence <400> 64 Ala Ala A n Pro Al a
Met Alpg <210> 65 <211> 121 Page 17 WD 2005/ 017100 PCT/ US2004/ 014844
<2¥9’5 RT 5016 Repl acenment . 5T25 <213> Rana pi piens <400> 65 Ala Ala G n Pro
Ala Met Ala Lys Pro Lys Qu Asp Arg Gu Trp Au 1 5 10 15 Lys Phe Lys Thr
Lys Hs Ile Thr Ser An Ser Val Ala Asp Phe Asn 20 25 30 Cys Asn Arg Thr

Mer2¥n B@BP Pro Ala Tyr Thr Pro ASP Ay A n Cys
<211> 116

<212> PRT
<213> Rana pipiens

<400> 63

%et Ala Lys Pro gys Glu Asp Arg Glu Igp Glu Lys Phe Lys Ihr Lys
5

His Ile Thr ggr GIn Ser val Ala égp Phe Asnh Cys Asn ggg Thr Met

Asn Asp ggo Ala Tyr Thr Pro ﬁgp Gly GIn Cys Lys P;o Ile Asn Thr
4

Phe ﬁge His Ser Thr Thr g;y Pro val Lys Glu %ge Cys Arg Arg Ala

Thr Gly Arg val Asn L%s Ser Ser Thr GIn GIn Phe Thr Leu Thr Thr
65 7 75 80

Cys Lys Asn Pro g}e Arg Cys Lys Tyr ggr GIn Ser Asn Thr g?r Asn

Phe Ile Cys Ile Thr Cys Arg Asp Asn Tyr Pro val His Phe val Lys
100 105 110

Thr Gly Lys Cys
115

<210> 64

<211> 7

<212> PRT

<213> Artificial

<220> N _
<223> Artificially synthesized sequence

<400> 64

Ala Ala Gln Pro é1a Met Ala
1

<210> 65
<211> 121
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35 40 45 Lys Pro Ile Asn Thr Phe Ile H's Ser Thr Thr Ay Pro Val Lys Gu 50
55 60 Ile Cys Arg Arg Ala Thr Gy Arg Val Asn Lys ser Ser Thr An d@n 65
70 75 8 R oL€U Thr Thr Cys Lys Asn Pro lle Arg er Adn 85
90 95 gvevnggs”%r Thr Asn Phe Ile Cys Ile Thr Cys Arg%ﬁsﬁmmhéwo 100
105 110 VaI H's Phe Val Lys Thr dy Lys Cys 115 120 <210> 66 <211> 22
<213> Artificial éﬁéweplmnm&ﬂﬂ cially synthesized sequence
<4$§ GGR%t %n}yr Leu Leu Pro Thr Ala Ala Ala Gy Leu Leu Leu Leu Ala 1
5 10 15 Ala nPro Ala Met Ala 20 <210> 67 <211> 136 <212> PRT <213>
Raré0Qzi pbens <400> 67 Met Lys Tyr Leu Leu Pro Thr Ala Ala Ala Ay Leu Leu

Le 05/ 017 00 CT/ U82004/014844 5016 Repl acenent . ST25
§1algﬁli§’\l1nA y %e[ﬁl%r VﬂTgﬂ l\gt Vs Wér%ﬂ“qy’ B Arg Au 30rp Au Lys
2 Phe LyS Thr Lys Hi s IIe Thr Ser C]n Ser Val Al a ’Asp Phe Asn Cys 35 40 45

Asn Arg Thr Met Asn g Al a T_\{r Thr Pro_.ASP Gy G n Cys Lys
Lys Phe Lys ;gr Lys His Ile T r Ser GIn Ser val Ala Asp Phe Asn

30

Cys Asn égg Thr Met Asn Asp Zgo Ala Tyr Thr Pro Asp Gly GIn Cys
45

Lys P50 Ile Asn Thr Phe I}e His Ser Thr Thr Gly Pro val Lys Glu
5 5 60

Ile Cys Arg Arg Ala Thr Gly Arg val Asn Lys Ser Ser Thr GIn Gln
65 70 75 80

Phe Thr Leu Thr g?r Cys Lys Asn Pro gge Arg Cys Lys Tyr ggr GIn

Ser Asn Thr Thr Asn Phe Ile Cys Ile Thr Cys Arg Asp Asn Tyr Pro
100 105 110

val His Phe val Lys Thr Gly Lys Cys
115 120

<210> 66

<211> 22

<212> PRT

<213> Artificial

<220> o
<223> Artificially synthesized sequence

<400> 66
Met Lys Tyr Leu Leu Pro Thr Ala Ala Ala Gly Leu Leu Leu Leu Ala
1 5 10 15

Ala GIn Pro éga Met Ala

<210> 67

<211> 136

<212> PRT

<213> Rana pipiens

<400> 67

Met Lys Tyr Leu Leu Pro Thr Ala Ala Ala Gly Leu Leu Leu Leu Ala
Page 18



50 55 60 Pro Ile Asn Thr Phe Ile Hs Ser Thr Thr Gy Pro Val Lys GQu Ile 65
70 75 80 Cys Arg Arg Ala Thr Gy Arg Val Asn Lys Ser Ser Thr A n G n Phe 85
90 95 Thr Leu Thr Thr Cys Lys Asn Pro Ile Arg Cys Lys r n Ser 100
105 110 VEQRYFMTHAr Asn Phe il1e Cys Ile Thr Cys Arg AsBEiéﬁ%Pg?’Pl #b val 115
120 125 His Phe Val Lys Thr Ay Lys Cys 130 135 <210> 68 <211> 115 <212>
PRT <213> Rana pi piens <4005068 Repladementrsa2bys G u ASP Arg Qu Trp G u Lys
Phk Lys Thr Lys°His 1 5 10 15 10e Thr Ser G n S Vval Al a ASP Phe Asn Cys
Asn Arg Thr Met Asn 20 25 30 Asp Pro Ala Tyr Thr Pro Asp Gy A@n Cys Lys
PrglaVvaiin Ao Aty MEbenla3by#ABrdoLyls| €1uHasp S d1W TFpre1d yysro Val Lys Qu lle
Cys Arg Arg #a Thr 50 55 6®5 dy Arg val AsB0Lys Ser Ser Thr A n @ n Phe
Thr Leu Thr Thr cys 65 70 75 80 Lys Asn Pro Ile Arg Cys Lys Tyr Ser G n

Se (SR h 5{191 Us2004/ 014844 5016
Re%qﬁgﬂgnﬁr. %g%g{ 150%@%%13@%0% 5@2 @%rggghgggnkéggkn Tyr Pro Val H's
Phe val Lys Thr 100 105 110 dy Lys Cys 115 <210> 69

Asn égg Thr Met Asn Asp ggo Ala Tyr Thr Pro Asp Gly Gln Cys Lys
60

Pro Ile Asn Thr Phe Ile His Ser Thr Thr Gly pPro val Lys Glu Ile
65 70 75 80

Cys Arg Arg Ala g?r Gly Arg val Asn sgs Ser Ser Thr Gln Gln Phe
95

Thr Leu Thr Thr Cys Lys Asn Pro Ile Arg Cys Lys Tyr Ser Gln Ser
100 105 Y 110

Asn Thr Thr Asn Phe Ile Cys Ile Thr Cys Arg Asp Asn Tyr Pro val
115 120 125

His Phe val Lys Thr Gly Lys Cys
130 :

<210> 68

<211> 115

<212> PRT

<213> Rana pipiens

<400> 68
Met Lys Pro Lys Glu Asp Arg Glu Trp Glu Lys Phe Lys Thr Lys His
1 5 10 15

ITle Thr Ser ggn ser val Ala Asp ;?e Asn Cys Asn Arg ggr Met Asn

Asp Pro §1a Tyr Thr Pro Asp ggy GIn Cys Lys Pro X§1 Asn Thr Phe
5

Ile ?gs Ser Thr Thr Gly ggo val Lys Glu Ile ggs Arg Arg Ala Thr

Gly Arg val Asn Lys Ser Ser Thr GIn GIn Phe Thr Leu Thr Thr Cys
65 70 75 80

Lys Asn Pro Ile Arg Cys Lys Tyr Ser GIn Ser Asn Thr Thr Asn Phe
Page 19



<211> 115
Arg Qu Trp A u Lys

Al a Asp e S
Asp Gy I%O@§Q}7ﬁ%g
Lys Qu lle
Ser CyS A n A@n Phe
Ser & n

Pro val

Cys Lys Tyr

Arg Asp Asn Tyr

Met Tyr

<210>
<211>
<212>
<213>
<400>

Met Lys
1

Ile Thr
Asp Pro

Ile His
50

Gly Arg
65

Lys Asn
Ile Cys
Gly Lys

<210>
<211>
<212>
<213>

<400>

69
115
PRT
Rana
69

Pro

sSer

Ala
35

ser

val

Pro

Ile

Cys
115

70
176
PRT
Rana

70

?sn ser Asp

Asp Gly

val

pipiens

Lys Glu
5

Gln Ser
20

Tyr Thr

Thr Thr

Asn Lys

Ile Arg

85

Thr Cys
100

pipiens

Pro

Phe
Asn
Pro
Cys
Thr
Ser
Val

Asp

val

Pro

Gly

ser

70

Cys

Arg

Lys
Arg
Ile
Arg
Leu
Asn

Hi s
<2102 GG xRl Yhridie Arh3p AARTTYR PP VaANaiPippeevs LytOh» 70 Asn ser Asp Ser

Qu Cys Pro 166 Ser His Asp G5 Tyr Cys Leu HE0 1 5 10 15 Asp Gy Val Cys
Ile AU Ala Leu Asp
20@5{ 0481605 PCT/ US2004/ 014844 5016
Gy Gu Alts Cys A n Tyr Arg Asp Leu
Gy Ser Ay Ay Pro Ay Ay Ser

Arg

Ala

Asp

Pro

55

ser

Lys

Asp

Glu

Asp

Gly

40

val

Cys

Tyr

Asn

<212> PRT <213> Rana
Thr
Thr
Asn
Arg Al a
TH16TRap 1@pemen85ST23 75 80 Lys Asn Pro lle Arg
Thr P9 Asn Phe 85 909B5 |le Cys Ile Thr Cys
Phe Val

Trp

Phe

25

Gln

Lys

Gln

ser

Tyr

pi pi ens <400> 69 Met Lys Pro Lys G u Asp

Lys
Met
Thr

Lys

Glu
10

Asnh
Cys
Glu
Gln
Gln
90

Pro

Hs 151015 Ile Thr Ser A n Ser Va
Asn 20 25 30 Asp R re JNr Pro
Phe 35 40 45 Ile #és)“@ge’?"%‘r‘sth Ay
Thr 50 55 60 dy Arg Val Asn Lys Ser

Lys Thr 100 105 110 dy Lys Cys 115

Lys Tyr Ala Cys Asn 20 25 30 Page 20 WO

Repl acenent . ST25 Cys val Val Ay Tyr Ile
Lys 35 40 45 Trp Trp Qu LeU Arg Gy
Pro 50 55 60

Lys Phe Lys Thr Lys His

Cys Asnh Arg ;gr Met Asn

Lys Pro Ile Asn Thr Phe
45

Ile Cys Arg Arg Ala Thr

Phe Thr Leu Thr Thr Cys
75 80

ser Asn Thr Thr Asn Phe
95

val His Phe val Lys Thr
110

Ser Glu Cys Pro Leu Ser His Asp Gly Tyr Cys Leu His
5 10 15

Cys Met Tyr Ile Glu Ala Leu Asp Lys Tyr Ala Cys Asn
20 25 30

pPage 20



AQu
ser
Thr
Ay
Ser
Arg Cys Lys Tyr
160 Thr

Lys
Adn
Tyr
Thr
Lys
I'le
155

Val
Pro 100 G

Asp Arg Qu Trp
Al a Asp Phe

Adn
Ve 2078 G o
Ser Cys A n An
Ser

AQu
Asn
Cys
e
Phe
Gn
Cys Arg Asp Asn Tyr
170¢cs! 0 2h1> < 3
cys/ ¥a1 Bt 01y ¥y &h e PA% 1y grjng)épcg‘&gi‘[nfﬁért §r'

aact ct gact3sct gaat gccc getgyet cat” g

Lys

Cys
Lys

Phe Lys Thr Lys
Asn Arg Thr Met
1Pro 05 Il e Asn
Cys Arg Arg Ala Thr
Thr Leu Thr Thr Cys
S 601ARep Tdwemein . SAH
Pro Val H's Phe

d
ct

at gt acat cg aagctctgga caaatacgct tgcaactgcg ttgttggtta catcggtgaa

LAF R ALY 4Rg5hy0

ggac cgaaaga

cgt
ggt

ga’c

SO o8 9 §RaRlighachdit e aicacti

cagtctgttg ctgacttcaa ctgcaaccgt actatgaacg acccggctta cactccggac
caa cactttcatc cattctacta ct

tgc

oo P Al ek £

aaaacc cgatccgtt'g caaatactct cagt

ggrtlgfécHthgg

taaca ctact aact

Hs Ile Thr Ser 65 70 75 80
Asn Asp Pro Ala 85 90 95
Thr Phe flee H s ser Thr
Ay ArgPGRUS200481484h 125 Asn
Lys Asn Pro 130 135 140
Phe Ile Cys Ile 145 1 150
Val Lys Thr Ay Lys Cys 165
pi,pi ens <400> 71

gc%lg%9gggtgtttgc 60

120

180

240

300
tccggt taaagaaatc 360
gfﬁﬁhgefctgactact 420

0catctgcatc 480

acttgccgtg acaactaccc ggttcatttc gttaaaactg gtaaatgc 528 Page 21 WO
2006/ 10521 0@ 1PUR BSP (v A 844 Asu2ACg> THR Met1AsrRapp sensiha . ST25 <211> 55

<212> DNA <213>8Artifici al

<400> 72

Tyr Thr Pro Asp Gly Gln Cys Lys Pro Ile Asn Thr Phe
100 105
Thr Thr Gly Pro val
115
Asn Lyg ser Ser Cys

Ile Arg Cys Lys Tyr
145 ‘

Thr Cys Arg Asp Asn

<210>
<211>
<212>
<213>

<400> 71
aactctgact

71
528
DNA

atgtacatcg
cgttgccagt
ggttctaaac
cagtctgttg
ggtcagtgca
tgccgtegtg
tgcaaaaacc

acttgccgtg

165

Rana pipiens

ctgaatgccc
aagctctgga
accgtgacct
cgaaagaaga
ctgacttcaa
aaccgatcaa
ctactggtcg
cgatccgttg

acaactaccc

Lys

Gln

Ser

150

Tyr

135

gctgtctcat
caaatacgct
gaaatggtgg
ccgtgaatgg
ctgcaaccgt
cactttcatc
tgttaacaaa
caaatactct

ggttcatttc

Glu Ile Cys Arg Arg
120
GIn phe Thr Leu Thr

GIn Ser Asn Thr Thr

155

Pro val His Phe val

170

gacggttact
tgcaactgcg
gaactgcgtg
gaaaaattca
actatgaacg
cattctacta
tcttettgec
cagtctaaca

gttaaaactg

ITe His Ser

110
Ala Thr Gly Arg val

125
Thr Cys Lys Asn Pro
140
Asn Phe Ile Cys Ile
160
Lys Thr Gly Lys Cys
175

gcctgcatga cggtgtttge 60
ttgttggtta catcggtgaa 120
gtggttctgg tggtccgggt 180
aaactaaaca tatcacttct 240
acccggectta cactccggac 300
ctggtccggt taaagaaatc 360
agcagttcac tctgactact 420
ctactaactt catctgcatc 480
gtaaatgc 528

pPage 21

<22080<223> Artificialiy synthesized sequence



ccaactctga ctctgaatgc ccgctgtctc atgacggtta ctgcctgcat gacgg 55 <210> 73
<211> 54 <212> DNA <213> Artificial <220> <223> Artificially synthesized

sequence_ <400> 73 ggtggttctg gtggtccggg tggttctaaa cc ccat gaat g
ggaa 54 Wi gt 351 205, &, L R o1 9 it f it al PORERRMBGSE,

Artificially synthesized sequence <400> 74 agaaccaccc ggaccaccag aaccaccacg
cagtztltt:)cczi?% catttcaggt cacg 5450FagepTdzement.ST25
< >

<211> 55
<212> DNA
<213> Artificial

<220> .
<223> Artificially synthesized sequence

<400> 72
ccaactctga ctctgaatgc ccgctgtctc atgacggtta ctgcctgcat gacgg 55

<210> 73

<211> 54

<212> DNA

<213> Artificja]

<220>
<223> Artificially synthesized sequence

<400> 73
ggtggttctg gtggtccggg tggttctaaa ccgaaagaag accgtgaatg ggaa 54

<210> 74

<211> 54

<212> DNA

<213> Artificial

<220>
<223> Artificially synthesized sequence

<400> 74
agaaccaccc ggaccaccag aaccaccacg cagttcccac catttcaggt cacg 54
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