DESCRI PTI ON METHOD OF PRODUCI NG HETEROGENEQUS PROTEINS TECHNI CAL FI ELD 5
The present invention relates to a method of producing a heterogenous
protein, nore specifically, a nethod of producing a pol ypeptide using a
cell which strongly expresses al anine am notransferase. BACKGROUND ART 10
When proteins useful as pharmaceuticals are produced with the reconbi nant
DNA technique, use of animal cells enables conplicated post-translational
nodi fication and fol ding which prokaryotic cells can not perform
Therefore, animal cells are frequepHCrRIFPRINAs host cells for producing
reconbi nant proteins. Recently, a |large nunber of biopharnmaceuticals, such

as antibodi es and NETROSOFPROPECING METEROGEREOUSRROFERNSeen devel oped.

Techni ques that permt efficient production of reconbi nant proteins by
animal cells lead to cost reduction of biopharmaceuticals and prom se their
st abl e supphey Hﬁﬂ% E ffHs- Under these circunstances, a nethod of protein
production wt i gher production efficiency is deS| red. 20 Al anine is one
of the3protei nog"Bm prem inyentigindeslatesrid 4 method of -predisingi a hetetogenpua pratein, | n a

l'iving bo %re shediffeall %%M&L%F&‘ﬁ%ﬂn&é a é{?ﬂ@%ﬁtﬁfe u@lﬁ]g%r?:eﬂlm% Sg{",?éw @rgﬁés

gl utanmat e yruv y a revérse reactro an al ani ne
degr adi ng ataEneaminatramsierase. am notransferase (EC 2.6.1.2.) (Non-patent
docunent 1) has been known. This enzynme transfers an am no group from 25

al anine to 2-oxoglutarate to synthesize glutamate. Al ani ne am notransferase
Is al so caBAECKGROUNDIARPYr uvi ¢ transam nase, which is abbreviated as GPT

(Non- pat ent docupent 2 GPT. and GOP (aspart at ransf er ase
enzyme® found in Ffép‘lo% rusefd] appacedl@ls WOEP@H}‘@&QQE é?fomlﬁn% ]H&Aol ood

when hepat feghnffle] Bsedbf aﬁim r&M?QnaBlgkec&Mb’lﬁfate'd Tp&t BAR0SIBRAIt RodifidgMpnsae ki nd
of disorder when abnormally high |evels of are observed.. 30 As

shown abovielding which erekaryasicreghs £at aetepartorps ethgfoae, r@ﬂim@érceldﬁ argcfirauemsly

function. yeed as host cells for producing recombinant proteins.
Recently, a large number of biopharmaceuticals, such as antibodies and

15  physiologically active proteins, have been developed. Techniques that permit efficient
production of recombinant proteins by animal cells lead to cost reduction of
biopharmaceuticals and promise their stable supply to patients.

Under these circumstances, a method of protein production with higher production
efficiency is desired.

20 Alanine is one of the proteinogenic amino acids, and is a non-essential amino acid.
In a living body, it is biosynthesized by transfer of an amino group from glutamate to
pyruvate, and is degraded by a reverse reaction.

As an alanine degrading enzyme, alanine aminotransferase (EC 2.6.1.2)
(Non-patent document 1) has been known. This enzyme transfers an amino group from

25  alanine to 2-oxoglutarate to synthesize glutamate. Alanine aminotransferase is also called
glutamic-pyruvic transaminase, which is abbreviated as GPT (Non-patent document 2).
GPT and GOP (aspartate aminotransferase) are enzymes found in the liver.  Since GPT and
GOP are released into the blood when hepatic cells are destroyed, the liver is diagnosed to
have some kind of disorder when abnormally high levels of GPT and GOT are observed.

30 As shown above, alanine aminotransferase is used as a marker of hepatic function.
However, it has not been known how host cells such as CHO cells behave if alanine
aminotransferase is strongly expressed in them.

[Non-Patent Document 1]
Sanjay B. J, et. al., Hepatology (2004) 35(5), 1297-1302



However, it has not been known how host cells such as CHO cells behave if

al anine am notransferase is strongly expressed in them [ Non-Patent

Docunent 1] Sanjay B. J., et. al., Hepatol ogy (2004) 39(5), 1297-1302 |

[ Non- Pat ent Docunent 2] Melanie M S., et. al., Genomcs (1997) 40, 247-252
DI SCLOSURE OF THE | NVENTI ON 5 PROBLEM FOR SOLUTION BY THE INVENTION It is an
obj ect of the present invention to provide a nethod which is capabl e of

pr oduci ng ol Pty ﬁ? é?.\?'n rrbi nant protein in high yield. MEANS TO SOLVE THE
PROBLEM aresu enS| ve and intensive researches toward the

sol uti on dﬂelmhlel\f&lﬁg\eeal,lﬁermlmttsl(é%”/)ﬂﬂ,eﬂﬁﬂégent i nventors have found that it
IS possible to increase the yield of a desired polypeptide by using a cell
that strongly expresses al ani ne am notransferase (hereinafter sonetines
referred tRISEEOSAIRE DF THERNVENEIQINesent i nventi on has been achi eved.

El\i/bmr)ﬁg;/% Wﬁ@%@@gﬁﬂ oduced in an even greater

I'ng ALT and a taurine
transpor t er. Sine @l sjediofitke p:emlumdmidm tboprbddge methethivhizhids cipable 6fh cel |

cul ture, alapine ac | ated,in cells.i ted in the medium |If the

reaction di® %ﬁdﬁ%&i(ﬁ?ﬁmblyﬁlﬁﬁqt@“‘a‘hé‘ggmdgmte from al ani ne can be

pronot ed YMEANS TOSOLVEXTHMEPROMLEALT, the products are utilized in

met abol i sm during a TCA cycl e, and gtl ucose pr duct M@by al. yc enesis. This
in

will inprove celds &issyllphepenmsivgiasd 1 eﬁafetrﬁsfgrc ¢ gOlpteNYy tﬁwabp‘@r t he

desirg@ pgirm&ﬁtthelsres&t ﬁﬁbmsfsnﬁb@mma{f e seaev&s inkrRY@thé eldrfma deered
summari ze (1) A nmethod of producing a pol ?/{pep rising

cul turi ng Relypeptidevhy b#ing @reigihgt steopplyeapeasses) alaninreanifo @msr“eamf r& &nd has

a transferg, agﬁ 115 0as2« AEFH €0 PO{Hé n@lq sehaen2heqg the
cell to pr oﬁgtce sal poI ypespt ) dg u'I‘he 0 g‘hﬁ{)oven V\%er ein the
cel | whi ctMetepwamgthe de ep@g@gp emu}debe produced 1n an even greater amount by using

cells capable of co-expressing ALT and a taurine transporter. Since alanine is preduced in

%

15  large amount over time in cell culture, alanine accumulated in cells is secreted in the medium.
If the reaction of biosynthesizing pyruvate and glutamate from alanine can be promoted by
strongly expressing ALT, the products are utilized in metabolism during a TCA cycle and
glucose production by glycogenesis. This will improve cell culture behavior, and thus
high-yield production of the desired polypeptide is anticipated.

20 The present invention may be summarized as follows.

(1) A method of producing a polypeptide, comprising culturing a cell which strongly
expresses alanine aminotransferase and has a transferred DNA encoding a desired
polypeptide and thereby allowing the cell to produce said polypeptide.

(2) The method of (1) above, wherein the cell which strongly expresses alanine

25  aminotransferase is a cell into which a DNA encoding the alanine aminotransferase has been
transferred.

(3) The production method of (1) or (2) above, wherein the cells that strongly express
alanine aminotransferase further express a taurine transporter strongly.
(4) The production method of (3) above, wherein the cells that strongly express a taurine

30 transporter are cells into which DNA encoding a taurine transporter has been transferred.
(5) The method of (2) or (4) above, wherein the cell is Chinese hamster ovary cells.

(6) The method of any one of (1) to (5) above, wherein the desired polypeptide is an
antibody.
(7) The method of any one of (2) to (6) above, wherein the DNA encoding the alanine

35  aminotransferase is any one of the following (a) to (e):



25 am notransferase is a cell into which a DNA encodi ng the al ani ne

am not ransferase has been transferred. (3) The production nethod of (1) or
(2) above, wherein the cells that strongly express al ani ne am notransferase
further express a taurine transporter strongly. (4) The production nethod of
(3) above, wherein the cells that strongly express a taurine 30 transporter
are cells into whi ch DNA encoding a taurine transporter has been

transferred. T t . Of . . [ '

Chi nese hanster %’\)/agf}\) Igglep‘g&"%@ f)%lk%e%&gé ﬁ%\af?%ﬂn\éeam}i@o%go pﬁfx% %gsh{) §rélbove,
wher ei n t hEEQABIN@2, gpb \Bpe@tlRdhd, i1§, 18n20, 2081 24)26\28, 1(1)32%361138@ 42f44a49, one
of (2) to ) a@o 5 r el n the DNA encoding the alanine 35

am'notrans gs ¥§ g\%}e of the following (a) to (e): 2 (a) a DNA
encodi ng a pol yp@pt ladBNlAaema@ng agpolypeptideawhidh heg we amincascic bajuwendenderiSe | D

45, 443 qgliom i argd a8 seqfteszg shgh mzf%@ﬁmf%%& i@eaﬁf%dg“%é?ﬁiﬁt.ﬁg

whi ch has ) %mmcsoaszdwsequ:emqe Ae a4y 86l 48550, 3BNSH Ns6, BBi0RBODY sUbsRGHANCE as
shown in SE 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30,

3234, " 3cSeksn. aftiarpandips hsegion 3 ons ot gt o dse 1 igugsyanggyep s alaine
substi t ut | E}Hmotrﬂﬁk‘e%sb‘a&m@dd' tion and/or insertion of one or nore am no acid

resi dues and yet has al anine_ am notransferase_activity; (c) a DNA encoding
a pol ypepti de” hal®) ng D% @roding e pokypsBtidechayinge #¥ie s anore NHBAEFId FPAUINER t he

am no i d I ; 0 ; 18,
20, 22ﬂp24h&§%8§gg’ﬁhg% ﬁﬁmﬂ gqugge:?g SH%“ '%'452E’Q BNG2 b 8128’ 1%54 ]15%21 56,

58 or 60 ah¥ 2?2, 2AA06, AY, 39L&21|3|4e3@r$i3n‘&ﬁ A2 é6a4§e5‘é,05t2|. Wt5ﬁ; 5§ o) 6%kt havi ng
t he nucl eoﬁd@%@@%@@ﬁf’ si%%%!‘&él SEQIDNO 1, 3, 5, 7, 9, 11, 13, 15,

17, 19, 21 )35, 37, 39, 41, 43, 45, 47, 49, 51, 53,
55, 57 or 15 59(d)( @)DMAbainghieatclegtisteisdiuepee asshawDie\SEQEDI N@eht3aby7,% a DNA
having they; 13 15 17 19 21, 23,25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57 or

15 59;

fAJ

(e) a DNA which hybridizes to a DNA complementary to a DNA having the
nucleotide sequence as shown in SEQ ID NO: 1,3, 5,7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27,
29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57 or 59 under stringent conditions and
yet encodes a polypeptide having alanine aminotransferase activity.
20  (8) A method of preparing a pharmaceutical containing a polypeptide prepared by the
method of any one of (1) to (7) above.
(9) A cell which has a transferred DNA encoding alanine aminotransferase and a
transferred DNA encoding a desired polypeptide.
(10) The cell according to (9) above, which further has a transferred DNA encoding a
25  taurine transporter.
(11) A cell which has a transferred DNA encoding alanine aminotransferase and a
transferred DNA encoding a taurine transporter.
(12) A method of producing a polypeptide, comprising culturing in an
o-ketoglutarate-containing medium a cell which strongly expresses alanine aminotransferase
30  and has a transferred DNA encoding a desired polypeptide and thereby allowing the cell to
produce said polypeptide.

EFFECT OF THE INVENTION
According to the present invention, it has become possible to increase the yield of a
35  desired polypeptide.



nucl eoti de sequence as shown in SEQID NO 1, 3, 5, 7, 9, 11, 13, 15, 17,

19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55,
57 or 59 under stringent conditions and yet encodes a pol ypeptide having

al ani ne am notransferase activity. 20 (8) A nethod of preparing a
pharmaceutical containing a polypeptide prepared by the nethod of any one
of (1) to (7) above. (9) A cell which has a transferred DNA encodi ng al ani ne

am not r ansf er aseqan X r | | e tde. (10)
The cell accor dieﬂ‘& ﬁSS%f‘tQ%preg‘gl %/tg’!h e\%ﬁ?@ﬁﬁﬁﬂ ﬁ %g‘?&%}a@d{gaﬁ %egn@ftgfk%egﬁ%w

encodi ng aand@b theadrawings of dapapese tRatent Applicatior dNol 2007-206 168 basedtonawbiCletheed DNA
encodi ng al ani he, am n transk;:{zrase nd a transferred DNA encoding a taurine

t r anspor t dFresepuPRenhanplieation M P ng a pol ypepti de, conprising cul turing
in an a-ketoglutarate-containing nmediuma cell which strongly expresses

al ani ne am ransferred DNA encoding a desired

pol ypeét i @@yﬁﬁﬁéﬁéﬁﬁa@gwﬁ@@gﬁ to produce said pol ypeptide.

EFFECT OF THE | NVENT kWG pREAID r tRrdhifin seledtioh wHivle Wab @ed fo'i?') eh?@sﬁ?%cone
e

possible to increase the yield of a 35 desired pol ypeptide.
present sgB@anAddii (3% ¥RwBAsdYses the contents disciosed in the

specification angd/ Dehdhite: fagHdTes HYbrodABRNRREITAWRRR WA Rised fr leRpredihg
2007- 205158 based on which the preSent "patent application clains priority.
5 BRI EF DEH®ornpAHINAYranmme ap®\W NGS Fig. 1 shows a plasmid for Puronycin

sel ectjoon whi ch gss URGH RlanHKRRSSHNBGsy RElTlorbbd ddy 1996 soMINRuaF g - Fi 0
2 shows afpl asm d-for gronycin sel ecti’o i ch was’ used for "expressi ng
human ALTlfed-bah gulture abtieda}ibody yield in pPur-ALT1-transferred cell (n=4) was superior to

that in pPur-transferred cell (n=3) (P<0.01).
C
Fig. 4 is a graph showing the antibody yields of A72, which is an ALT]1
15  expressing strain, and P41 as a control strain, in 1 L jar fed-batch culture. The
anti-glypican-3 antibody yield of A72 was 2.9 g/L. on day 19 of the culture, which was higher
than that of P41,

Fig. 5 is a graph showing the survival ratios of A72, which is an ALTI

expressing strain, and P41 as a control strain. The survival ratio of A72 at the
20 late stage of the culture was higher than that of P41.

Fig 6 shows anti-glypican-3 antibody yield plots on day 4 of 50 ml shaker flask
fed-batch culture. The antibody vield in pHyg-TauT/pPur-ALT 1-cotransferred cell (n=6)
was superior to that in pHyg-TauT/pPur-cotransferred cell (n=8) (P<0.01).

Fig. 7 is a graph showing the antibody yield of TA41, which is a

25  TauT/ALT1 co-expressing strain, in 1 L jar fed-batch culture. The anti-glypican-3
antibody yield was 5.3 g/I. on day 21 of the culture.

Fig. 8 shows the nucleotide sequence of a newly cloned, CHO cell-derived hamster
taurine transporter gene and the amino acid sequence deduced therefrom.

Fig. 9 is a taurine transporter membrane topology of a newly cloned, CHO

30  cell-derived TauT.

Fig. 10 shows a plasmid which was used for expressing hamster TauT (622 amino
acids).

Fig. 11 shows viable cell density plots on day 7 of 50 ml shaker flask batch culture.
The viable cell density in pHyg/TauT-transferred cell was superior to that in

35  pHyg-transferred cell.



10 Fig. 3 shows anti-glypican-3 antibody yield plots on day 17 of 50 m
shaker flask fed-batch culture. The antibody yield in pPur-ALT1-transferred
cell (n=4) was superior to that in pPur-transferred cell (n=3) (P<0.01). C
Fig. 4 is a graph showi ng the antibody yields of A72, which is an ALT1 15
expressing strain, and P41 as a control strain, inl L jar fed-batch
culture. The anti-glypican 3 antibody yield of A72 was 2.9 g/L on day 19 of

the cul ture, whigh Vs, JLoREe GRBNSETh Bk P4 soThealel ff 1EARGgfow N0

t he survival expres raln, P41 as
a control pHygTauT-tfnsfesed sdllpmbduced less ladtatd, Add atas sxltpmoﬂﬁ pl[hrgerasslblyeﬂ uﬂl. t he

culture was hig ntha f P4 l-\¥RI gan-.3 t.i body
yield plots on g§§ L:P%P éanﬂug@kylelﬁeogo\'{%g?@ Zgﬁfﬁﬁﬁ@*‘?‘*ﬁé%@ﬁhu body
yi el |O-I|y i nprr@r déltare. pReor A?mbf mgtﬁr arﬁfseasfr pldyg!ﬂdg tgainsﬁbrle:c_l \eelb ;lwmr Tarmibodi}ﬁ t hat
in pHyg- Tau ur - cotransferred ce i g. is a grap
show ng’ t hlé‘eégﬁiggﬁ'dﬁa"&ﬁﬁ%ﬁ‘& y‘?lﬂéﬂphﬁértr@?gf?éedd‘dIZS TauT/ ALT1 co- expressi ng
strain, in 1L jgEg {£sohatmb daurseanumiwy ﬁ%lmab»ﬂu@ﬁmnﬁsomtmﬁm eld
was 5.3 g/L on day 21 of the &il the nucl eoti de sequence

I t Fig
of a new yfedtbaisaghltureio g antib 51 i -vaﬁﬁrﬁé@mﬁ%wﬁwrwg@m and
t he am no %dt@fs%a@g] deduced therefrom Fig. 9 is a taurine transporter
menbr ane topol o of a newy cloned, CHO 30 cell-derived Taut Fig. 10 shows
a plasnid which bigis] isetigmpl showsegthei suryiveh ratioeof apilye/TasTdransiemest cglcT

Fig. 1y Sh@ﬂg Mh%@)e&h%glqu%%ﬂ ihqt Péa-ui?dh chithfe. 5%&%&%'?%0 Bf??d( bat ch

cul ture. vi abl e density In P g/ TauT-transferred was superi or
to that inwag¥% brgoterexesorndaysld aféhe cultureri g. 12 shows | act ate y| eld plots on

day 7 of 50 m Sﬂg.kﬁ{ is'al ﬁéﬂﬁl @B&fﬁ{é thi¢! Llﬁti‘broﬁy yield of a pHyg/TauT-transferred cell T10
(which showed high growth ability during the expansion process in static culture) in 1 L jar
fed-batch culture. The anti-glypican-3 antibody yield of T10 was 2.9 g/L. on day 35 of the

15  culture.

Fig. 17 shows the results of flow cytometric analysis indicating that
TauT-transferred T10 cell is expressing TauT molecules on its cell membrane.

Fig. 18 is a graph showing intraceilular ammonia contents (concentration ratios) in
1 L jar fed-batch culture. The ammonia inhibition in pHyg/TauT-transferred strains was

20  remarkable compared to the parent strain.

Fig. 19 is a graph showing that taurine is taken into cells depending on the taurine
concentration in the medium. No difference was observed in taurine uptake between
pHyg/TauT-transferred strains and the parent strain.

Fig. 20 is a graph showing the consumption of glutamine in the medium.

25 Compared to the parent strain, pHyg/TauT-transferred strains showed a remarkably high
glutarmne consumption/cell without depending on the taurine concentration in the medium.

Fig. 21 is a graph showing that the anti-glypican-3 antibody vyields of
pHyg/TauT-transferred strains are almost equal without depending on the initial taurine
concentration in the medium.

30 Fig. 22 shows the anti-glypican-3 antibody yield of TA41, a TauT/ALT
co-expressing strain, on day 14 of fed-batch culture in a shaker. The antibody

yield was increased by addition of a-ketoglutarate,

35 BEST MODE FOR CARRYING OUT THE INVENTION



pHyg/ TauT-transferred cell produced |less |lactate, and was superior to
pHyg-transferred cell. Fig. 13 shows anti-glypican-3 anti body yield plots on
day 7 of 50 ml shaker flask batch culture. Four out of the 7 strains of
pHyg/ TauT-transferred cell showed anti body 5 yields higher than the highest
yield in pHyg-transferred cell. Fig. 14 shows anti-glypican-3 antibody yield
plots on day 7 of 50 ml shaker flask fed-batch culture. The anti body yield
in pHyg/ TauT-transferred ¢ . L.or [ -transferred

cor {8 g 15 | dgeghdsh ERbahaR: R bl tnbeifibn oy B USEAAT' ok

pHyg/ TauT-detalinsferred cell T10 10 (which showed high gromh ability) in 1L
j ar fed-batch cﬁl{eure. The %.urvi val rati @f Tl(r% \as 8% Qr, Nore even on
day 32 of the culEUHESCNHIYCNUDE PrEv! Sgarlgﬁtﬁo RERIORYCP,2 PORPERIISy SOTRTSP & &
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expansi_on proces(fs ia stati culture% in |l L 'ar1 fed-batch culture. The

ant i - gPy pi Rolypeptidgn E‘H’&j‘l’y evng dhe ceyl 4o Reoduce the polyPepHidgiay 35 of the 15
culture. Fig. 17[n$l'ﬂ9ﬂi€th6d16ft'h€?l=ﬂséxﬁ ifVenfidr0 MeCoéll @R theie@théidanhiscell RapabRL | Ng
that TauT-transferred T10 cell i s expressing TauT  ecul.es on its cell
menbr ane. dipgoducigithe desyed pelyRIRGdF ﬁ@a?r e gl o 2¥hiRbra DNAbFTCesbing the
(concent r ajekiply § fegﬁae Ha beén t!fadsfefrea.eobzrg@%avaly sElﬂ-a df6ihed LRR 6 Whiha DR bi ti on

in pHyg/ TauT-t ran red strai ns was rermar kabl e conpared to the parent

strain. Fiegcodiog the desirgd aphypentidohzseemtensfeaediisused.s t aken into cells

dependy on th ' Lo | : | i S
obber g’ ot auriP AR etS of BCBlch ekl llioh Tt e Hol Bepdly i€ inbd FEARELIEE
parent st rlanited. FiThe palypeptide maaph ankqlypgptidee sush rasuanp anttbedy f(e.gl, tntidlfe i n
the nediu eq f h nt_ st ial: T ferr strains
showed a ?S%Faﬁa%ﬁ@%ﬁ?g%“{“g'r}& gd%&?\ée&coar@iﬁiﬂll oﬁj/[)%q f"-@}'t ﬁgt ﬁge%@?\@?&g on

t he tauri natiedD20k antitddyo snt-GPilbdlaeatitihody, Ring-TH ansbedyy raatiC2fowimibpdyhat t he

anti - gl ypi cans nt i.po L of / TauT-kransf erred.. i ns,.are al nost

equal wt h%'ﬁ%h(g%ge 3?%@0#'%%5@?1‘% tﬁngﬁy&afgﬁ%ﬁ§\' c%ﬁ%oe trag?'i%&%ﬁi r?"sl ll%’éiy’madi um
15 anti-CD52 antibody, anti-IgE antibody, anti-CD1la antibody, anti-VEGF antibody,
anti-VLA4 antibody, and the like) or a physiologically active protein (e.g,

granulocyte-colony stimulating factor (G-CSF), granulocyte macrophage-colony stimulating
factor (GM-CSF), erythropoietin, interferon, interieukin such as IL-1 or IL-6, t-PA, urokinase,
serum albumin, blood coagulation factor, PTH, and the like). An antibody is particularly

20 preferred, and may be any antibody such as a natural antibody, a low molecular sized
antibody (e.g., Fab, scFv, sc(Fv)2), a chimeric antibody, a humanized antibody, etc.

By using strongly ALT expressing cells, the amount of a polypeptide produced by
cells can be increased.

ALT is fundamentally known as an enzyme that produces glutamate by transferning

25  an amino group from alanine to 2-oxoglutarate. The present inventors considered that if the
reaction of biosynthesizing pyruvate and glutamate from alanine could be promoted by
strongly expressing ALT in host cells such as CHO cells, the products might be utilized in
metabolism during a TCA cycle and glucose production by glycogenesis, and this might
improve cell culture behavior, leading to high-yield production of the desired

30 polypeptide.

The strongly ALT expressing cells are not particularly limited as long as they are
capable of ALT expression at higher levels than natural cells. Natural cells include, but are
not particularly limited to, cells that are used as hosts in the production of recombinant
proteins and may be exemplified by CHO cells.

35 A cell which strongly expresses ALT is not particularly limited as long as the cell



30 Fig. 22 shows the anti-glypican-3 antibody yield of TA41, a TauT/ALT
co-expressing strain, on day 14 of fed-batch culture in a shaker. The

anti body vyield was increased by addition of ct-ketoglutarate. 35 BEST MODE
FOR CARRYI NG OQUT THE | NVENTI ON 5 Her ei nbel ow, enbodi nents of the present

i nvention wll be described in nore detail. The present invention provides
a net hod of producing a polypeptide conprising culturing a cell which

strongly resses ALT and COdI ed 5
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or a S r tin
Pact ot ¢ Sl By et oA HefirBic fos, (" SRR el PRDITHAT 7
erythrop0|%%{126&@)6011M6hl"lssﬁmglbfem$sed;uch as IL-1 or IL-6, t-PA,

ant i body | s par {IEALANT oE s igarePadh EkbE AT YkOky 6O BT 4O

nat ur al anmwocﬁpecﬂichlwm:ﬂ"k dennted rfrcan batan, aJMusb,adty dbg. fgfrlparFelh\;Vecl; 66y, fruit

sc(Fv)2), ant i ni zed C%’F etc. u5| n trongly
AT expt et AEERER JoPRE e GHE DL 5B D E YeH i SRyt R an e
I ncr eaed. gossypii, Candida albicans, Schizosaccharomyces pombe, Aspergillus nidulans, Aspergillus

fumigatus, Aspergillus oryzae, Cryptococcus neoformans, Dictyostelium discoideum,
Trypanosoma brucei, Leishmania major, Entamoeba histolytica and Trypanosoma cruzi are
known and can be used. Preferably, ALT derived from human, a rodent or the same species
as the host cell may be used. For example, when the cell which is allowed to strongly
20  express ALT is Chinese hamster ovary cells (CHO cells), ALT is preferably derived from
human or hamster. For ALT in humans, mice, and yeast, variants (ALT1 and ALT2) exist.
ALT2 has 80% or greater homology to ALT1 at the amino acid level. ALT1 was forcedly
expressed in the Examples described later.
Further, as an ALT gene to be strongly expressed in a cell, any one of the following
25 DNAs (a) to (e) encoding ALT may be used.
(a) a DNA encoding a polypeptide having the amino acid sequence as shown in
SEQIDNO: 2, 4,6,8,10,12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46
48, 50, 52, 54, 56, 58 or 60;
(b) a DNA encoding a polypeptide which has an amino acid sequence derived
30 from the amino acid sequence as shown in SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22,
24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58 or 60 by substitution,

deletion, addition and/or insertion of one or more amino acid residues and yet has alanine

»

aminotransferase activity;
(c) a DNA encoding a polypeptide having 70% or more amino acid sequence
35  homology with the amino acid sequence as shown in SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16,



ALT is fundanentally known as an enzyne that produces gl utamate by
transferring 25 an amno group from al ani ne to 2-oxoglutarate. The present
i nventors considered that if the reaction of biosynthesizing pyruvate and
glutamate from al ani ne could be pronoted by strongly expressing ALT in host
cells such as CHO cells, the products mght be utilized in netabolism
during a TCA cycle and gl ucose production by glycogenesis, and this m ght

i mprove celdl t b [ I ' I gh-yi 0 [ e
dosi red 36 PRpEheoa M i Bnabyontt i A th 204 PE S %3 YO
parti cul arHayingialihine dmatiansfgrasesactivigy are capabl e of ALT expression at

hi gher levels than n | .cells. Natural cells, incl ar 0
particularly Ii eﬂwﬁ@@}g tbe ppcleotide sequence aﬁgh%é’t"%n?ﬁg)'gr gd%rc}t %’on of
reconbi nant] 136t Bf N9, 2And3 sy 2heoexeip] 35, 38Bhv1 AIus et7l 49, 53553 56e41 otvhi ch

strongly expresses ALT is not particularly limted as long as the cell 6
has an-i nceased expression |evel of ALT conpared to a correspondi ng natural

cell. The naturg g£eINA ivhicohytiRiZes ¢'laaDNA ¢dniléRéhtard 68 DNMh&fing theused as

a host in the production of a., reconhi nant protein I(Se.sg. CHO cells?& may be
used. As Augleptidemuencatsshaynin SRYENQsLA T, 7.8, Hellp, i5nib 18n2bR3ads. ALT gene
has been dy gy thf3€isal g/ 41 rANgS eyt 99! 5TBY3 BS G $&¥B unferCRfigeht UoRditiBhcdhddn ALT

gene has been’artificiall fransferred can be prepared by net hods known to

t hose ski lyeeencpdestarpelypeptidethaying alanipe aminoyarsherasedetivitymay be prepared by
I ncorpgrating a q8h&, | r ' C, 4 Nnto a
cel |. ICigurt her rm?reﬂ,é Lct-ar%e con%@nglyg?ﬁﬁg%ﬁl%q?ﬁ? %%ahglﬁ{é%él!inr@%i#h%éeh\eéﬁ]%g& ceen

artifici aldel} suchcassinimnal,cpdant enfgmpfa@ﬂesmi@n@iin celbsuch ap K. onli anid Byrsubtilisogfenous
ALT gene n_J Y t | 0 ( f

exanml o, 1AEERRG: piftaf Sl SHiE PHORREGRR Y el OV Al
expressed.préferrél T fmofder &t prepuyé y desired gedypeiptide, eellseshitableAfor toesfervelta gerem any
oo a7 v Gt b8 BEe pORenif Sichity ALl S pfiteuc T e, U0 T
Cyani disoschyzon Rreferabigethe Salt oh dreqnysentsincention ivtichestroAgly e predses ddIsHapther,
%Bglr S?I ?{fgbl%?sgg a t%ﬁr%ez %gn%%gltt]&r g%gﬁsinpgr er to ﬁ‘rseB%%ge{ ldleéilr%d nplo‘ilylf)le%tri](fe’. By

transferring a gene encoding the desired polypeptide into the cell and culturing the resultant

cell in a medium, the desired polypeptide can be produced in a greater amount.
When a desired polypeptide is produced using a cell into which an ALT gene has
20  been artificially transferred, the order of the transfer of an ALT gene and the transfer of a
gene encoding a desired polypeptide is not particularly limited. A gene encoding a desired
polypeptide may be transferred after the transfer of an ALT gene. Alternatively, an ALT
gene may be transferred after the transfer of a gene encoding a desired polypeptide. It is
also possible to transfer an ALT gene and a gene encoding a desired polypeptide
25  simultaneously.

An ALT gene and a gene encoding a desired polypeptide may be transferred
simultaneously in a single vector.  Alternatively, they may be transferred separately using a
plurality of vectors.

By using a cell which strongly expresses ALT and a taurine transporter, an

30  intracellular ammonia concentration can decline.

It is known that taurine transporter is a membrane protein having the
osmoregulatory function of taking up amino acids (such as taurine and p-alanine) into cells.

A cell which strongly expresses a taurine transporter is not particularly limited as
long as the cell has an increased expression level of a taurine transporter compared to a

35  corresponding natural cell. The natural cell is not particularly limited. A cell which is



fum gatus, Aspergillus oryzae, Cryptococcus neofonnans, D ctyostelium

di scoi deum  Trypanosonma brucei, Leishmania major, Entanpeba histolytica and
Trypanosoma cruzi are known and can be used. Preferably, ALT derived from
human, a rodent or the sanme species as the host cell may be used. For
exanpl e, when the cell which is allowed to strongly 20 express ALT is

Chi nese hanster ovary cells (CHO ceI I's), ALT is preferably derived from

hunman or hanster, For, ALT.,in ea vari ant.s T1 and
AT o SREE b nost frind rbgnon PR GRomPRERraR) & Chny i) Beatd el
IFeveIh ALT1 was A}Iﬂﬁ_ﬁ e€éltiich eté@{gisse:qﬂesm atthm@mmd ceter, destt lintd eehidhod ﬁﬁnnef ]
urther, as an gene to be_stron expressed in one .of the
fol | owi ng ranspaHeRgenepas beeny ﬁ%ﬂé’otmgﬁ%"ﬁ% 3{‘)"§nusgdxﬁ€‘§?“§“ [l di ng a
pol ypept i dganShtien Gerdeltas aéenrammgtﬁaﬁa%u:@naﬁ pségﬁvaﬂ by et knBwhied thése 4. 6,
8, 10, 12, 14, 16, 18, 20, 22 26, 28 30 34 36, 38, 40, 42, 44

46, 49, otlledzn theyartsghorsyamplesgich g yelhmaghb By incpEIOYAYERA WarRi ch

has an am pfsflef éﬁ%ea%ael%d\ﬁ%ﬁsfo&qn%ﬂe%&aﬁnm&ﬂ aci d sequence as shown
in SEQ I D NO %f 6, 8, 10, 12, 8, 20, 22 24, 26, 28, 30, 32,

34, 36, 38, 40, A9a taxinesgnsprater Gpbe won%wexmssedm arcel02 Iaprisg eanspodes on,

del etion aRLt Qi}erPf and
yet has alcgegilg%&ebgﬂl &R’ rg%#sn? gsﬁe acti Vsﬁ;{%?ﬁ.?{lle/;@ : Bﬁg Sé)agkﬁ%éﬂgé%gﬁ;ﬁ/gept i de
havi ng 70%umannar 2 redenhsuctc asl mossp i aatcer ha@sstenh mal dyyusmdt hPrefesablyniantauties d

SIS, SR g TR AR sy P B B st o g0, 72,
and yet héori exgmpleamihere thentetlowhiah s ellavesd @cttionglyyexpledy adadiié trepspomgr ihe
1uc! St 95 RERISEReA PR G| kg gt s, 10,
57 or 5 Sfiimaney hamiA whi ch hybridizes to a DNA conplenentary to a DNA
having the Further, as a taurnine transporter gene to be strongly expressed in a cell, any one of
15  the following DNAs (a;) to {e;) encoding a taurine transporter may be used.
(a)) a DNA encoding a polypeptide having the amino acid sequence as shown in SEQ ID
NO: 62, 64, 66 or 68;
(b)) a DNA encoding a polypeptide which has an amino acid sequence derived from the
amino acid sequence as shown in SEQ ID NO: 62, 64, 66 or 68 by substitution, deletion,
20  addition and/or insertion of one or more amino acid residues and yet has taurine transporter
activity,
(c1) a DNA encoding a polypeptide having 70% or more amino acid sequence homology
with the amino acid sequence as shown in SEQ ID NO: 62, 64, 66 or 68 and yet having
taurine transporter activity;
25 (d;) aDNA having the nucleotide sequence as shown in SEQ ID NO: 61, 63, 65 or 67,
(e1) a DNA which hybridizes to a DNA complementary to a DNA having the nucleotide
sequence as shown in SEQ ID NO: 61, 63, 65 or 67 under stringent conditions and yet
encodes a polypeptide having taurine transporter activity.
Production of a desired polypeptide may be performed by transferring a gene
30  encoding the desired polypeptide into a cell which strongly expresses a taurine transporter
gene and an ALT gene and culturing the resultant cell in a medium. Furthermore, a desired
polypeptide can be prepared by using a cell in which an endogenous gene has been activated
by gene activation technology (see, for example, International Publication W(094/12650) so
that a desired polypeptide has been produced.
35 When a desired polypeptide is produced using a cell into which a taurine



nucl eoti de sequence as shown in SEQID NO 1, 3, 5, 7, 9, 11, 13, 15, 17,
19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55,
57 or 59 under stringent conditions and yet encodes a pol ypeptide having

al ani ne am notransferase activity. 10 The cell which strongly expresses ALT
may be any cell, for exanple, eukaryotic cell such as animal, plant and
yeast cells, prokaryotic cell such as E. coli and B. subtilis, etc.

Preferably, animal cells as angd_. C re are
parti cul arq'?Sp%g‘aé}eragﬁ?“NﬁggeB%Pg{go%eﬁﬁ @B‘%‘%gé‘lésg‘?“%&dmﬁf‘%ﬁgﬁﬂ?&@,ﬁ ‘l‘déf;l l's
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produced igndfefbfagele GIEBARE a dAdIRQ @ggﬁgﬁde.ed 19 la}sD §HREiBIE té Framif@ huafisna!Si NQ
a. cell into which™an ALT géne has een artificially transferred, the

order of ttrasspartengsnerancAilgenapnd g gene eappingredasirethralgeptide simulgeustcodi ng a
desired pol ypept qJ lybsh | .M tae%n %%M’[ﬁ i red
pol ypepti de nmay %%?ﬁ%@?@ﬁ?ﬁ?%ﬂ?#ﬁ% éngns e?ét_l)(?ﬁg% aic‘__l_ ne. pﬁ@é

Al t er nat i visiybe tansfned sigwiteneonsly inea singleisectorr edltematavely; they mearpetiansferteda gene

encodi . pal i Is also possible to transfer an ALT gene
139 Zsegzﬁﬁfe %6@% p‘é,ggﬁir oﬁ'gecgc*rg.

and a gen ncodi n ed polypeptide 25 sinultaneously. An ALT gene
and a gene encodiangrultuiiegs theeckllpshighspongle expresdes AT (rnflewhichl mayi stedngbneous! y

in a single vector.. r nati velk. h . rangf er al usi ng
a plural i regﬁat%&%?éggfé’sp@r)uég%% uf%ﬁ%?%ﬁ'@ﬁ "Esetu%g%%rl%ﬁ %%ﬁ%@ggégmﬁgp and a
taurine tralteedmiagrbe wsed. 3These tnedmabsuallyacomamaniiso acds; edthmats] lipid fanodec! i ne.
It is known that taurine.transporter is a an rotein havin he
ats gf
osrmor egu A61E) SPUSES POSUs e EARDIR i SHfFA SR S eRgad 1b° ealFieh B it
R- al anisne)conipofiertehre isualifs a8 dbllowsh amihosdcidarogdy 1 BOphgE.s eitansing 0.001-1€ mg/L,
DT Sid B B8 bl ek o bl i bl o2
sources 0.1-500 mg/L, pH regulators 1-10000 mg/L, trace metal elements 0.00001-200 mg/L,
surfactants 0-5000 mg/L, growth cofactors 0.05-10000 pg/L and nucleosides 0.001-50 mg/L.
However, the contents are not limited to these ranges and may be appropriately selected
20  depending on the type of the cell to be cultured, the type of the desired polypeptide, and so

on.
In addition to these components, trace metal elements, surfactants, growth cofactors,

nucleosides, and the like may be added.
Specific examples of such components include amino acids, such as L-alanine,
25  L-arginine, L-asparagine, L-aspartic acid, L-cysteine, L-cystine, L-glutamine, L-glutamic
acid, glycine, L-histidine, L-isoleucine, L-leucine, L-lysine, L-methionine, L-ornithine,
L-phenylalanine, L-proline, L-serine, L-threonine, L-tryptophan, L-tyrosine, and L-valine,
preferably, L-alanine, L-arginine, L-asparagine, L-aspartic acid, L-cystine, L-glutamine,
L-glutamic acid, glycine, L-histidine, L-isoleucine, L-leucine, L-lysine, L-methionine,
30 L-phenylalanine, L-proline, L-serine, L-threonine, L-tryptophan, L-tyrosine and L-valine;
vitamins, such as i-inositol, biotin, folic acid, lipoic acid, nicotinamide, nicotinic acid,
p-aminobenzoic acid, calcium pantothenate, pyridoxal hydrochloride, pyridoxine
hydrochloride, riboflavin, thiamine hydrochlonde, vitamin B, and ascorbic acid, preferably,
biotin, folic acid, lipoic acid, nicotinamide, calcium pantothenate, pyridoxal hydrochloride,

35 riboflavin, thiamine hydrochloride, vitamin By, and ascorbic acid; lipid factors, such as
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35 corresponding natural cell. The natural cell is not particularly limted.
A cell which is 8 used as a host in the production of a reconbinant protein
(e.g., CHO cells) nay be used. As a cell which strongly expresses a taurine

transporter, a cell into which a taurine transporter gene has been
artificially transferred may be given. A cell into which a taurine
transporter gene has been artificially transferred can be prepared by

met hods k e may be
pr epar ed lro‘L'si/)1 |nr?cc r po @t{ageuﬂn&gictap{raaﬁi&tc ac‘lté%d %‘ig@ga?%rs %gblgtcg’?l Aaend

transfor mahlprxﬂégeene@yt sn*ura:as,t such aseglhcosé;sgadadtasa,r masndse, amipfrmttese tpoeféreblyt r ongl y

expressed iLn a cel rans ort erived fr n| .sm may be
used. Specgquogemqsgpotl% r?%'%ﬂ?(?rﬁ $ ‘5’1{5}@1 PSS g o‘g) %5 8ent
(such as mixef€, pr éfa’gbllyr sdﬂamis tmbﬁndmnbeuwesedmhl%rséfdarm& fefrict citdate, rtérrdzﬁs
transp rter ed fro nt o e sanme species .a ost
cel | O&‘g% ermcpjjo S@Jif?éﬁdfg Wﬂsgﬁ“q gx‘lt)rg}e} BW@‘HS[{I TCongl y
teﬁpr teSS a chlwlt idé,Neirdn’ fEB'DR,rtﬁd :cf'e‘mcglmlti’ag@e ahagrp]yerregmatbrs caldhs aéCls@hﬁﬂﬂ I's),

e aurlne ransporter is preferably. derjv rom man_or hans
Furt her, dJwdeoge Aate; Galohun shiogide gsadium dihydrogen-ghesphate, HERES apd ﬂ\&sgs’cel I
any one of f PQ% ce%&ﬁfae(a It rhéia cohig &Y thédd bl t
transport refééb&g%dlﬁdeh é& a D}\IA &ct%du nglac po yﬁ%gﬁ det ha\fl ngo?eﬁes am no
aci d sequm@e@vwmmmessm ID NO 62, 64, 66 or 68; (bl) a DNA encoding
a pol ypepti de o acid
seque?]i? e as sh\ewv]\%qégilaﬁy%% aﬁ%?ﬁg%n@ﬁté C{gér@%ﬂéﬁgﬁ e gy%gnééjﬁr%}ﬁ}gsn sﬁ‘é(;?e etion,
20 addit i ceppendulfatej maoganessn sulfate raincosulfats; enmmna%ﬂfater aickeluehlorided tipet has
taurine tr r t 'M Y/ | ng 70%
or nore arr‘%ﬁlr?\)?)lﬁ%crPl ngsé&&é:htégh and ﬁ-}d}un?s ﬁﬁgﬁﬂ%ﬂglﬁ'bc@%r seq U%ﬁcgelﬁﬁaﬂs shown
in SEQ I Dahld)m@ﬁesuﬁzl,sulfﬁe murfﬂ&m@duMS Tveeen 18§ and Rluromie FﬁB,agrswdr tofactarst i vity;

65 or b7, S0k 7 oqtbilglf it b ORdROAE T i ROnB R GR, BmbBal BB avi ng
t he nuél ecrbctmkd)mant PDGF, recombinant TGF-a, ethanolamine hydrochloride, sodium selenite,

retinoic acid and putrescine dihydrochloride, preferably, sodium selenite, ethanclamine

hydrochloride, recombinant IGF-1 and putrescine dihydrochloride; and nucleosides, such as
deoxyadenosine, deoxycytidine, deoxyguanosine, adenosine, cytidine, guanosine and uridine.
In preferable examples of above media, antibiotics, such as streptomycin, penicillin-G
20  potassium and gentamicin, and pH-indicators, such as Phenol Red, may be contained.
Further, a-ketoglutarate, serving as a substrate for ALT, can be added to the
medium. The yield of the desired polypeptide (for example, an antibody) can be increased
by addition of a-ketoglutarate. In this case, the amount of a-ketoglutarate to be added is
normally in the range of 0.01 to 1000 mM, preferably 0.1 to 100 mM, and more preferably 1
25  tol0mM.
The pH of the medium varies depending on the cell to be cultured. Generally, pH
6.8-7.6 is appropriate. In many cases, pH 7.0-7.4 is appropriate.
It is also possible to use a commercial medum for animal cell culture, e.g., D-MEM
(Dulbecco's Modified Eagle Medium), D-MEM/F-12 1:1 Mixture (Dulbecco’s Modified
30 Eagle Medium: Nutrient Mixture F-12), RPMI1640, CHO-S-SFMII (Invitrogen), CHO-SF
(Sigma-Aldrich), EX-CELL 301 (JRH Biosciences), CD-CHO (Invitrogen), IS CHO-V
(Irvine Scientific), PF-ACF-CHO (Sigma- Aldrich) or the like.
Altematively, the medium may be a serum-free medium such as CD-CHO
(Invitrogen).
35 When the cell which strongly expresses ALT (and which may strongly express a

11



sequence as shown in SEQ ID NO 61, 63, 65 or 67 under stringent conditions
and yet encodes a pol ypeptide having taurine transporter activity.
Production of a desired pol ypeptide may be perforned by transferring a gene
30 encoding the desired polypeptide into a cell which strongly expresses a
taurine transporter gene and an ALT gene and culturing the resultant cel
in a medium Furthernore, a desired polypeptide can be prepared by using a

C echnol ogyais Fnfiafted FEEKR SARCCHEP cols S e bpfRtehy BHnIELRASoR" | oy
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J| ng

gene enco a desired pol ypeptide is not particuylarly limted, gene
encodi Ag a desi M@F%Yﬂr,ylﬁ’eglei ease where the desired rnalypeptider such 35,an @AnUbRdYElS of a
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pol ypeptide si ﬂglh%gzlh.eg&gfgéﬁgd %&%ﬁ%f@ﬁ%‘%ﬁ?%%‘& e&g%x%f%&%edﬁggaand a
gene encodighgsugvival satiods mauitaineskevien at therdaje sager of dseulipres andsamignprenessotiny i n a
si ngl gpve . r | 1 ferred 10 separately using a
pl uraﬁlotyqg&slg??gggaaﬁg}%@émt&??%[bgr?%%é)@gﬁp ich strongly expresses ALT
(and whi ch may str appybpriateesybuess perwdt fau prodecing ardepioedt polypeptidaising) thedceiln
conventional. .cell culture (gnHeferahly, | I r sed.
These nedi'q ?Jhs%ﬁﬂn 9’ e&‘g}ﬁétgsgel‘c’ r{B‘ gﬁsﬁgﬁggild%a%%%%ﬁtﬁ%,pr?% l&ulf §%’tt§‘raz}s/r,ngﬁtg$iergy
sour ces, anorepreferatdy biiday tr smomthon sources and pH regul ators. The contents of

L1eae, 15 SorPOnSpie 26 U5 Bhi ARkl RUE s R S he® DFhene b o,
osnot i16 r egikl ailmres déide; hR QROliftgype, culturendevicey b caitur@. flask Qfpen@ilture Pdvidec@ul at or s
1-10000 n%{)fﬁhert ﬁa%ﬁ%yprgeéu?tlureehgwnc%? %Snﬁgfoggr%grlfy%g %uﬁ{% 'device, a fluidized bed type

culture device, a hollow fiber type culture device, a roller bottle type culture device, a packed

bed type culture device, or the like may be used.

Culture may be performed by any culture method such as batch culture, fed-batch

20  culture or continuous culture. Preferably, fed-batch culture or continuous culture is used.
Fed-batch culture is more preferred.

When the cell which strongly expresses ALT (and which may strongly express a
taurine transporter) is cultured, taurine may be added to the medium in order to promote
taurine uptake into cells. The concentration of taurine to be added to the medium is not

25  specifically limited, but 1s normally in the range of 0 g/L to 100 g/L, preferably 0 g/L to 20
g/L, and more preferably 0 g/L to 10 g/L..

When the polypeptide produced according to the method of the present invention
has a biological activity useful as a pharmaceutical, it is possible to produce a pharmaceutical
by mixing this polypeptide with pharmaceutically acceptable carriers or additives and

30 formulating into a preparation.

Specific examples of pharmaceutically acceptable carriers and additives include
water, organic solvents that are pharmaceutically acceptable, collagen, polyviny! alcohol,
polyvinylpyrrolidone, carboxyvinyl polymer, carboxymethylcellulose sodium, sodium
polyacrylate, sodium alginate, water-soluble dextran, carboxymethyl starch sodium, pectin,

35 methylcellulose, ethyl cellulose, xanthan gum, gum Arabic, casein, agar-agar, polyethylene
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surfactants 0-5000 ng/L, growth cofactors 0.05-10000 & L and nucl eosi des
0.001-50 ng/L. However, the contents are not limted to these ranges and
may be appropriately selected 20 depending on the type of the cell to be
cultured, the type of the desired pol ypeptide, and so on. In addition to

t hese conponents, trace netal elenents, surfactants, growh cofactors,

nucl eosi des, and the |ike may be added. Specific exanples of such conponents

i ncl ude am i.ds ch _as | g

aspart; evan s piopfeR bl plipl Py sopyl 2RIl
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and L-val iggelimitdd {oafidsedisted ld%\/eaSFbr éxafplel Hhen bp@l&pé}mdé@uséd ﬁflzhﬂmjel:’taBlfél c
acid, nicotinanide, nicqtinic acid p- am npobenzol ¢, aci

pant ot henderanulasipn; the parified, aplspeptide imay, bepsyﬁso ih@ soheal %maérpﬁu%ologwal
riboflavi g n{eh 'béﬂ%rn& {géﬁ:@&hi éioﬂfand/thka%rh @nmwseapasawéen 80,

preferably, biotin, I C acl I poi ¢ acid, nicotinamde, calcium

pant ot hendivesen @9,rge&maxr hiwan serem@itugn 0@ beiadded @vthesoltiana niAlfernatively, a
hyd I t f 10
ydrogf Orﬁ It %\’(e!d Q%@n? rﬁé;t gpgsreg%%ﬁpﬁreas' bsagd ga&h VARLPS dés%UR/gd 3hd

choline c rnoleic a l'elc aC|

chol est er atcongitated pady tg use h dixaniples ofithe rexdglpmetmeﬁlbior diwezeedsying snplddesvgy| ucose,
gal act ose, n Sfannh far gl ucose; osnotic regul ators,
such as s Jrﬁn g%f aﬁﬂdé Sﬂfﬁa%’m um ¢ %ngﬁﬁ%é%/d and potassium nitrate,
preferably, sodlﬂffmmel dmsesd:f thé palypepude mey be spprbpraately sdectdeDiepending on the

citrate, ferro id ferr hl orid ferrous sul fat ferri,c

Sul fate. &HF Peie PoSrtidk, e Pcftafe fkomeld Bp oieblell A Briuedif s EREIE 1

ferriqsci tpaﬁérﬁ,,thasmiexmﬂyi dfd@Ldnmser ste. smrrexaapleodheﬂme byldpeptide Saantiqhviicn

cal cium chl ori de di.um. di hydro hos te EPES .and MOPS, ef erably,

sodi um hy(?PBIQf@H’c@F 5@ %do gg’ﬂggﬁl ﬁnt@’(?ﬁuﬁ Wpﬁﬁgﬁﬂ@]%‘? rapg%gféo-ﬁ(ﬁ) nent s

may be gi ¥@nOGEmEpa kY &hody weight per administration.  Alternatively, a dose of 0.01-100000
mg/body may be selected per patient. However, effective dose is not limited to these

ranges.

20 The polypeptide may be administered either orally or parenterally, but parenteral
administration is preferred.  Specifically, injection (e.g., systemic or local administration by
intravenous injection, intramuscular injection, intraperitoneal injection, subcutaneous
injection, etc), transnasal administration, transpulmonary administration, transdermal
administration and the like may be enumerated.

25 In the present invention, as a gene encoding ALT, a DNA encoding a polypeptide
having the amino acid sequence as shown in SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20,
22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58 or 60 may be used.
Alternatively, a DNA encoding a polypeptide which has an amino acid sequence derived
from the amino acid sequence as shown in SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22,

30 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58 or 60 by substitution,
deletion, addition and/or insertion of one or more amino acid residues and yet has alanine
aminotransferase activity may be used.

The polypeptide which has an amino acid sequence derived from the amino acid
sequence as shown in SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34,
35 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58 or 60 by substitution, deletion, addition and/or
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10 Besi des the above conponents, there may be added trace netal elenents,
such as copper sulfate, manganese sulfate, zinc sulfate, magnesium sulfate,
ni ckel chloride, tin chloride, magnesi um chloride and sodi um subsilicate,
preferably, copper sulfate, zinc sulfate and magnesi um sulf ate;

surfactants, such as Tween 80 and Pluronic F68; growth cofactors, such as
recombi nant insulin, reconbinant |G--1, reconbinant EG-, reconbinant FG-, 15

reconbi nan reconbi nant TGE-a,.eth ne h dr.ochl oxi de di.um

sel enite, lﬂ?eé&‘%‘éf."&eQamf%ﬂ?fnﬁaflflé%‘&q“ﬁ%“%‘nﬁ 51”&'8 otr {ﬂa@?g‘ﬁ 33' % o0di um
selenite, iﬁhﬁﬂ)lﬂﬁll}aéqunhttdAﬁT lleivdddfeom rhamaﬁhnmt rat, dog, 1 Afiiean plaweémgne

di hydr ochl 5 and nucl eosi des, réymjé fi‘@’ deox E‘?SI ne, deox tidine,
deoxyguand®ih &y, aemateds fapangse; rick, 0% 4r abl e
exanpl es OAsh%?Q sSYBA| @andidd lafbicahs, C&m@s&bhmn %w&z%sﬁergﬂlﬁﬁllxﬁddlédsn G 20
pot assi um and ent amcin, and pHindicators, such as Phenol Red, may be

cont ai fed. Asngrailius @Sﬂ@ﬁ:ogﬁsﬂ?fg}l § eOTYEas; VCRPLFecas s penfermang QS‘FtYSlﬁt_eh“"ban be
added to tdg oxdéﬁﬁl, Iélg??anm&n%{bﬁbg Eélsr&mlﬂﬁabf eqaﬂ%mﬁﬁmyq@a S BYpASSI €. an

anti body) can be | eased tion_ of ket oglutarate. In this case,
t he ampuntcrati (keréipatteg s@nqn@RSéefp@ed)@ agdabd dﬁavedrfmmr’ammyl prithe hkee”Danfechd 0. 01

to 1000 moeaidd dbipdses, 1 ehfihl e MudAoRIP IANES FofPlunah or e i@ Lt M1 V.

The pH of i UM VBF ! 85 dependi’ng on the ce
pH 6. 8- 7. Bxanypleggreobed bedey, 4 mutsahin whishSoupeut Df @96 amine acigpmersr feplaced |t i s

al so Si t ﬁﬂﬂﬂé for animal cell culture, e.g., D MEM
( Dul bg@(s:o @5&%@#@?2@6 %@rﬁ%l\/l F-12 1:1 M xture (Dul becco's
Modi fied 30 Eaghs nidﬁwdsmwelbkttmm thokeskilled in 1) art FBVplepding ﬁbl@éptiﬁ&!\/l I
(I'nvitroge . SF.(Si Al dri.ch LL | 0sScien
(I'nvitroge éto'%? ‘{'ﬁ%f?ﬁs\ﬂ FP&c‘é&ae"P‘PfPeﬁcgE ﬁ%}%\é&\]w ﬁ?‘?f) nI:Qn) or
the |ike. polypptiddsi way ybe tgﬁ&nnediwnexmpldgethasesehued fmefherrmh coulds yeépads
CD-CHO (Invitro 35 When the c C on X ses ALT and
aht o imy BAYRSHHES il eIt S AL Byl Sh b §r (e ey rbronibe
cell's may 1hﬁo@.i¢lﬂguﬁﬁ€htlbus b haisio kadidsnoft AlTh@&®ved from human or the like by
site-directed mutagenesis (Hashimoto-Gotoh, T. et al. (1995) Gene 152, 271-275; Zoller, MJ,
and Smith, M.(1983) Methods Enzymol. 100, 468-500; Kramer, W. et al. (1984) Nucleic
Acids Res. 12, 9441-9456; Kramer W, and Fritz HJ (1987) Methods. Enzymol. 154,
350-367; Kunkel, TA (1985) Proc Natl Acad Sci USA. 82, 488-492; Kunkel (1988) Methods
20  Enzymol. 85, 2763-2766). Mutations in amino acids may also occur in nature.

Specific examples of polypeptides functionally equivalent to the ALT derived from
human or the like include, but are not limited to, a polypeptide having an amino acid
sequence derived from the amino acid sequence (e.g., SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16,
18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58 or 60) of the

25  ALT derived from human or the like by deletion of one or more amino acids, preferably 1-30
amino acids, more preferably 1-10 amino acids; a polypeptide having an amino acid
sequence derived from the amino acid sequence of the ALT derived from human or the like
by addition of one or more amino acids, preferably 1-30 amino acids, more preferably 1-10
amino acids; and a polypeptide having an amino acid sequence derived from the amino acid

30  sequence of the ALT derived from human or the like by substitution of one or more amino
acids, preferably 1-30 amino acids, more preferably 1-10 amino acids, with other amino
acids.

Amino acid residues to be mutated are not particularly limited. Preferably, amino
acid residues are mutated to other amino acids in which the nature of the initial amino acid

35  side chain is conserved. Specific examples of the nature of amino acid side chain include
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skilled in the art. For exanple, CHO cells may be cultured usually in an

at nosphere with a CO2 concentration in the gas phase of 0 to 40%
preferably 2 to 10% at 30 to 39C, preferably about 37C. 5 Mdreover, in the
case where the desired pol ypepti de such as an antibody is produced by cel
culture, cells becone highly confluent at the |ate stage of the culture
(approximately I x 1o cells/m), and the effect of waste products such as

| act at e becones ,.extremnely high. esj e ol.ypept.i de .i.s d by

o oraty AR OSHL NFR U E en
e late sg Cand 1) tadiifio iitan ' 1106 ayid @), e

desi red pol ;Qg%_tigf’ an gl SO bg anti ci ﬂwgd. AE a %(o riate culture 0eriod

for producd© %%%SV‘&T@HY]F%?%%H@’H’E ﬂé?%’éﬁ‘?ﬁ% éﬂ“f s E‘I’\a%‘flﬁﬂélays“gﬁbresses

ALT is us g,{ag,ﬂ.)g 3 t 4TS, anB" 8DErahthy dcidhaYvi 2 chBBkyIR. aci

pr ef er abl ﬂfh)degy to lts?rrlgnf]ril?ﬁlvgefhanraeggécﬁt 0 %.cé%i é’ﬁg’ogm tur(_a_ige\a(limtcn(;gﬂ_iqc or

ani mal Scel 3midercentaining sidechatp (PolN, Egpd Q). 1amipe acidswith a basegropiaging side ehain | j f ¢

type cul t Y K8 A% anParhinb taEids véidhaa%kar&mm-{dﬂ&aﬁruﬁ%siaexﬁa@@ HE, u\isgl:ld;ga fad | ask

type cult device, a mcrocanier type culture device, bed type
cul ture deparengheses dnopneoiaitéricodes fonamine ediddr e device, a roller bottle type

cul ture device, Y, r LCe. . ' Erfmﬁ used.
Culture may be p@?%g%gnlg%p B{/Bg%r%t a@%ﬂ@%@%@?ﬂ%é@ﬁ?ﬁ%ﬁ%ﬁ@@%@u t urﬁlg),ﬁl
f ed- bat ch am2@riginhlt améncoacidoseqilense uly auddification Fisesthe pslsleletion, eadditainc landfat t ur e

i . t i d. . - h. cul i . .
Che” oo BN U SRl Sl bl BTG 'B e
t [ t r polgeptid D dukt abr Bobe. Watli rAl SwaUSre(188 , BEO2-566 rMi
o?grelr nteo |roJr t%dpaﬂr(’ilne ug{s%g:i it[t y l.l.s pj}hﬁ%( ,@Fﬂeintratiogu’ni‘;‘file:1 Irinne to
be. added 3 REIY] NHPE Attt Rogearch (T4 10; 043 /1500 Wane oY, £ 41, Srignasidry i
the range pf3101498;L Dalbifie-McHarlamt, eGeenlal. y Poocy/Natl 0AgHd. Sl LUSANI98RY €9,

pr ef er abl yﬂ% IrI to 10 g/L. When the pol ypepti de produced according to the
nmet hod of -9 &sent invention has a biol ogical activity useful as a

ph?r wageug i cal, hA§ ﬂﬁée)@ﬁﬁaﬁé @tﬁT Faypépﬁdemﬁgfnca lvaE BRABES Arfiab ggﬂ_ameﬂaaes raﬂedt hi's
t t t t
POLYPEPt ! 25 1ok AR e S b 5 R 1B+ uSon i peptide camprisng e AL

derived from human or the like may be given. Such a fusion polypeptide is composed of

e, a fusion polypeptide comprising the ALT

the ALT derived from human or the like and other polypeptide fused thereto. Such a fusion
polypeptide may be prepared by linking a gene encoding the ALT derived from human or the
20  like in frame with a gene encoding the other polypeptide, transferring the resultant DNA into
an expression vector and expressing the DNA in a host cell. Techniques known to those
skilled in the art may be used. There is no limitation on the polypeptide to be fused to the
ALT derived from human or the like.
Examples of polypeptides to be fused to the ALT derived from human or the like
25 include, but are not limited to, FLAG (Hopp, T. P. et al, BioTechnology (1988) 6,
1204-1210), 6xHis comprising six histidine (His) residues, 10xHis, influenza hemagglutinin
(HA), human c-myc fragment, VSV-GP fragment, p18HIV fragment, T7-tag, HSV-tag, E-tag,
SV40T antigen fragment, Ick tag, o-tubulin fragment, B-tag, protein C fragment,
glutathione-S-transferase (GST), influenza hemagglutinin (HA), immunoglobulin constant
30  region, B-galactosidase and maltose-binding protein (MBP).

A commercially available gene encoding such polypeptide is fused to the gene
encoding the ALT derived from human or the like. The fused gene thus prepared is
expressed to prepare a fused polypeptide.

An alternative method known to those skilled in the art for preparing polypeptides

35 functionally equivalent to a specific polypeptide is a method using the hybridization
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30 formulating into a preparation. Specific exanples of pharnaceutically
acceptable carriers and additives include water, organic solvents that are
pharmaceutically acceptabl e, collagen, polyvinyl alcohol,

pol yvi nyl pyrrol i done, carboxyvinyl polymer, carboxynethylcellul ose sodi um
sodi um pol yacryl ate, sodium al gi nate, water-sol ubl e dextran, carboxynethyl
starch sodium pectin, 35 nethylcellulose ethyl cellulose, xanthan gum gum

Arabi c, casein, ar-agar, p I erin,

pr opyl ene 5&9@6 ?g?fBl? P&lf’ t G rﬁ? ﬁfﬂaiﬁa{ ?rl‘?mg 201‘%{/%/00 ’]f)é%%oﬁ% ﬁegﬂq“@q{%/{

human Seru{abg:meam '193975A)Th0§?@lanllléd)|m Hhor bt tcohld fo@lﬁhﬂfaelsol?tﬂda S]DNI?\aﬁigﬂryt s that
are acceptable as pharnmceutica it

sel ect ed fhogplqaeus todhe/B! ‘I“G‘ﬁ%(f %m@éhﬁgio% é]t@%o(fq? g(,lggﬁlﬁgﬁ
accordi ng 2502m@ desmgesfor nuof1 ubeas Rgr apaut 53 58f 51 bﬁsgf&&wmweﬁmd On

but are nof limted fo those |isted above. For exanple, when a poI ?;E.:ptlde

i s used i rfram humaacerathieclike bpsed) on ithat DNAesequence; ‘é’darﬂi‘ﬁyﬁ’éﬁp gndnisp
di ssol ved d%@k Yigtio fb& AvaRhy®! the AYTCHkived BbNRimdRUS 1RE 1iRE ABmOIHCOSe

sol ution, an a lon I nhibitor such as Tween 80, Tween 20,
gelatin orDN&man serum aI bum n may be added to the solution. Alternatively,

10 f d
Gi ssol ved and . rONERERiolRhdRint R lditind BRCerlo 08 FIO PR Wby (o,
fo (r]I f Ir eez equivalentgoitiecALD dersigd @;om humahalithe hkmbas he eprropuitely seledteddlsy thaseni t ol
an co ve . .

ol corta diei 6 bhn T ERYR b REh BRI AR TR Y BN L0, oo
Ei 0 te)g te r eammlgemrhybndamm@ndmdm aey for@karhple, 42163&85@%@ OtlFfeS_ngmeﬁ;tr?%ﬂyg]; OIt he
i seas i S i = | i :

the eff ect%tovg 5 o?nr@#? . %ﬁspl@ﬁ? &ﬁtte?/aﬁﬁpbxgﬂsstrgxgp C@B@gﬂﬁ) F¥1 4 8V5hge gf
0.001 ny Fw e&ﬁ}ﬁﬂeﬂﬁg]@efnngaatafon&ﬁdns wei AT, Pear ST ahd 0124 SDISon Under these
TR A R e N R A
may besad rBulﬂhﬁb ONAL Rith bﬁls; 16% Ehthk?y aRAGRaIhET a|dohver§l=!ll5ﬁ ma eRpdctdahat only

adm ni stration_i Speci caIIy the%y%cuo system c or

| ocal admit tpsgtl?lg& ng}gh homology are o tamed as
However, not only the temperature but also a plurality of factors (such as salt concentrations)

ndlzatlon temperature 1s elevated.

affect the stringency of hybridization. Those skilled in the art could appropniately select
these factors to realize similar stringency.

20 The polypeptide encoded by a DNA isolated by these hybridization techniques may
have 70% or more homology and usually has high homology with the ALT derived from
human or the like in the amino acid sequence. The term “high homology” refers to usually
97% or more homology, preferably 98% or more homology, more preferably 99% or more
homology. For determination of the homology of polypeptides, the algorithm described in

25 Wilbur, W, J. and Lipman, D. J,, Proc. Natl. Acad. Sci. USA (1983) 80, 726-730 may be
followed. :

The polypeptide may vary in amino acid sequence, molecular weight, isoelectric
point, presence or absence of sugar chains, morphology, etc. depending on the cell or host
that produce the polypeptide or the purification method that will be described later,

30  However, as long as the resultant polypeptide has functions equivalent to the functions of the
ALT derived from human or the like, DNA encoding the polypeptide can be used in the
present invention. For example, when the polypeptide of the present invention is expressed
in a prokaryote {e.g., Escherichia colf), a methionine reside is added to the N-terminus of the
initial amino acid sequence of the polypeptide. When the polypeptide is expressed in a

35  eukaryote (e.g, a mammalian cell), the N-terminal signal sequence is removed. These

16



I ntravenous injection, intramuscular injection, intraperitoneal injection,
subcut aneous injection, etc.), transnasal adm nistration, transpul nonary
adm nistration, transdermal admnistration and the |ike may be enunerat ed.
25 In the present invention, as a gene encoding ALT, a DNA encoding a

pol ypeptide having the am no acid sequence as shown in SEQ ID NO 2, 4, 6,
8, 10 12 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44,

46, 52 6, 5 used. Alternatively, a DNA encoding
a pol ypeptpPB’B Wﬁ@“ﬁ’%’sﬁcﬁlngﬁﬁP{SSegp?é&enggﬁuence derived fromthe anino acid
Rl o ot et s o it e 5
, . 38, . 52, or
by substi tPQ{yPSWFd%%é(é?%@‘?‘gﬁmo%é‘? @Péﬁnsﬁ}?d/‘%the fl\ %?“%%@B@t M2 no
aci d resi gy Jﬁfb\?m hcdiﬁéraﬁigadmm erROiAG tHeiulRpadecin A6 tappiophlateeyprbgions ed.
i ch

The pol ypepti has an am no aci d sequence delrlvefl fromthe am no acid
sequenée é’§°t§h0%ﬁ°‘ihﬁ3“8E@°I Hegles info an agprognatgohosgtz:e L1 gollegting the rogyltanty >4

26, 28, 3Qgang extiietimda efide %]y}ﬁgtldedf‘landdf@xen‘]ﬁmi?ﬁag e, p&fpepﬁ@e by8 or 60

by substltutlon deletlon addi tion and/ or i nsertion of one or nbdre

am no aci ¢hraswategmanhydsuehyas iomexshangsnienersethphese ergel filtration chromatqargphy,sor
functi onallgy:6 Cb‘lﬁdﬁ?ﬂtﬁ} ypﬂyqn»%ch rdnﬁﬁ&ditﬁ?ﬁgwm Btepited b2 he nik@kbd 4 ri can

cl awed frog, nenat o Jap nese |osc yzon rmer ol ae,
Sacchar omtbe present gnvestior is fixehirya agbwsypiri 3 combinatinn of Hieseakromatographic

Schi zqpacg Q&,}u qrces ponbe, Aspergillus ni duI ans, 5 Aspergillus fum gatus,
Aspergi'l | us o(zlyzae Crypt ococcus neof br nt ans, Di ctyostelium discoi deum
Trypanosona br ud¥hen ﬂhelpslypw’uda ma;pmssedﬁntaahusemil Geigsttmlm&liccl;hooE felj)manrosone

e ). e PP T coeline 3 cieRBe, oL 'S go R IMBRRR "
derived fr hpt[mmnﬂrhmtmmelrezkek;es hddediEhaeap) the egsessedpulyjpptidenapberpirified i n

whi ch four .qut .of 496 no aci re replaced 10 (R53S, Qr2R, F286S and
VB32K)  vasHsbEationg coMBHe AT o7t hose ski 1l g ih the art for

pr epartisng pol ypexﬂdr@ﬁﬁczfmnmﬂwﬂ@bh}poﬁqwﬁml wgionts Q)ﬂ&rsmcﬂhéipblylpeﬂ)t}dé&ﬂt i de,
exanpl o, | HEES B 14 hof By e or Bty Aagrd paayed fom te fusion bolypeptide.
When the polypeptide is a natural polypeptide, the polypeptide may be isolated by
purification methods known to those skilled in the art. For example, an extract from tissues
or cells expressing the polypeptide functionally equivalent to the ALT derived from human

20  or the like may be applied to an affinity column to which an antibody to the ALT derived
from human or the like is bound. The antibody may be either a polyclonal antibody or a
monoclonal antibody.

In the present invention, as DNA encoding ALT, a DNA having the nucleotide
sequence as shown in SEQID NO: 1, 3,5, 7,9, 11, 13, 15,17, 19, 21, 23, 25, 27, 29, 31, 33,

25 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57 or 59 may be used. Alternatively, a DNA
which hybridizes to a DNA complementary to a DNA having the nucleotide sequence as
shown in SEQ ID NO: 1,3, 5,7,9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39,
41, 43, 45, 47, 49, 51, 53, 55, 57 or 59 under stringent conditions and yet encodes a
polypeptide having alanine aminotransferase activity, may be used.

30 The DNA encoding ALT can be used in the in vivo or in vifro production of a
desired polypeptide as described above. Further, the DNA encoding ALT may be used in
the creation of a cell which strongly expresses ALT. The DNA encoding ALT may take any
form as long as it is capable of encoding ALT. That is, the DNA may be, for example, a
c¢DNA synthesized from mRNA, a genomic DNA or a chemically synthesized DNA. It

35  should be noted that, as long as the DNA is capable of encoding ALT, the DNA may have
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pol ypeptides functionally equivalent to ALT derived from human or the like
by appropriately 15 introducing nutations into am no acids of ALT derived
fromhuman or the like by site-directed nutagenesis (Hashinoto-Gotoh, T. et
a). (1995) Cene 152, 271-275; Zoller, M}, and Smith, M (1983) Methods
Enzynol . 100, 468-500; Kramer, W et al. (1984) Nucleic Acids Res. 12,
9441- 9456; Krarrer W and Fritz H (1987) Methods. Enzynol. 154, 350-367;
Kunkel , TA USA, 8(?%;%% 3-492; Kunkel (1988) Methods

5
20 Enzynol®® 8‘3" %“fgﬁe(ﬁ’%%e)db "at?'? o A YEPHE may al so occur in
Sat yreéI fSpeC| f kq}@mmleﬁiodﬁfgfofmlbégﬁpaedbﬁmmaah{wﬂ_ qltliogalsl&'nm thohd he ALT
erived from _human e incl ude t are. not ted to, a
ol it | BE hAOT ARG e TINA STy BS pitpsd BYcprprarion & PN BEanFom agsll
sequence (&pgbssin, F:thﬁaﬁ% }ﬂrbnﬁzatﬁmulﬁga oiﬂael)!t@& seqhnce P AlTde g24, 26,
28, 30, 32, 34 6, 38 58 qr 60) of the

e AT SIS SERID NG AAdnO g, Thasi Moy, 228 o 2551, %a?‘sv o, 3e A ahdo

aci ds, prefeugblyy 53-53057 gig) %agmsb% TRE EDRASTRAS Rhay be-pkEhaRdl, 1 edbrhflg; 2
pol ypeptlde havi ng "an” am no “aci sequence derived fromthe amno acid

sequence dfy theenethad describedding Sasphr neogl., tM@le‘qu#(eClOBi}lg,aﬁﬁkdt $rmsddarbpe or

f | 1
Tt ds. " an n}%%g‘?”gpepsg (EEOF e BR 8 Roflefcin IS IBHR) B ebusfa e i1 10
am no aci cal@0passibledo pecparfe the BNA Fhagding\AIT by pl’ﬂparmmthérﬁth@ dell Icﬁpllgssmg
substifouti Rfi‘l‘ %%ntﬂ&ﬁl ol@&&ﬁ\lﬁ%c?%culﬁ@%geﬁ onthE DRI a&%hﬂen%i\gpAﬁ’inéé'g " mor €

pr ef erabl amn her "am no sidues to
be nut at ecN@rda, ?@617 Said 1,i 16ulBrily19, 2ij 235, 2Py 24,8121, §5, b?nﬁ‘hcﬂl 4144, 4'E$D,dues

h
aerd 35 oladdohain ToohoRaRyEREEER fiind 1§ JiEbISARollfer B oy &0,
aci d side thl?l@b)namp'lfﬂfladENNéhcbdlthphobl c amino acids (A I, L, M F, P, W
Y and V), hydro and T),

ami no aci ds wit ﬁp%' fgm%g]ﬂ%?ff‘@mggghé @HQF‘?‘F“Q@W“"V qu}‘elre%\‘hﬁij’l%Ngm%bs aci ds
Wi th ashydigible terdetépmine thé irdhshdiosi régios RAEITiegSALT aaﬂdoﬂ)tmrammmalaé&l with a
sulf ur ats%nae%%]%g A[Illfn tfrlth%? bC hs%xl'ecnm CaarégorMc llb?m rlll(s)maqfllled?es tant chNS; arsbaOXyI c
acid and 5S¢4 y gag ary using
probe, it is possible to isolate a genomic DNA.
Specifically, the following procedures may be used. First, mRNA is isolated from
cells, tissues or the like expressing ALT. For the isolation of mRNA, the total RNA is
20 prepared by known methods, for example, the guanidine ultracentrifugation method
(Chirgwin, J. M. et al, Biochemistry (1979) 18, 5294-5299), the AGPC method
(Chomczynski, P. and Sacchi, N., Anal. Biochem. (1987) 162, 156-159) or the like, and then
mRNA is purified from the total RNA using mRNA Purification Kit (Pharmacia), etc.
Alternatively, mRNA may be prepared directly using QuickPrep mRNA Purification Kit
25  (Pharmacia).
From the resultant mRNA, cDNA is synthesized using a reverse transcriptase.
Alternatively, cDNA may be synthesized using a kit such as AMV Reverse Transcriptase
First-Strand cDNA Synthesis Kit (SEIKAGAKU CORPORATION). 1t is also possible to
synthesize and amplify cDNA according to the 5-RACE method (Frohman, M. A. et al,
30 Proc. Natl. Acad. Sci. USA (1988) 85, 8998-9002; Belyavsky, A. et al., Nucleic Acids Res.
(1989) 17, 2919-2932) using 5'-Ampli FINDER RACE Kit (Clontech) and polymerase chain
reaction (PCR) with primers.
A DNA fragment of interest is prepared from the resultant PCR product and ligated
to a vector DNA to thereby prepare a recombinant vector. The vector is introduced into a
35 host (e.g, £ coli), followed by selection of resultant colonies to thereby obtain a desired
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5 am de-containing side chain (D, N, E and Q, amno acids with a
base-containing side chain (R, K and H and am no acids with an
aromatic-containing side chain (H,L F, Yand W (In parentheses are
one-letter codes for amno acids). It has been reported that a pol ypeptide
havi ng an am no acid sequence derived from an original am no acid sequence
by nodification (such as deletion, addition and/or 10 substitution of one

e R e
5662- 5666,a1é@hhﬁﬁethd\dsucHast&e&ﬁbéﬂnumoﬂHa@h@ncenﬁmad@nBeﬁlaarch (1982) 10,
6487- 6500; Wang,_ A. et al Sci ence 2 1431- 14%“6[}” bad| e- M;Farl and, G
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t | f
ALT déri vféﬂ exnr@ﬁmon dﬁ%ﬂnggx %rq@t F-lﬁ R‘J;JICMAB@S éisélseggrh @B%ﬁ 9gpf tki7dn Furthesept i de
i s conposgg] ué?.ﬁ dﬂg‘f Aar bxede flﬁ&miétlfr'gﬁﬁ%gf)mnﬁ?cdﬂ ksvaaga%%ﬂe& Bswpept i de

fused thereto usion p e are I'i nki ng a gene
encodi ng trhehedsT Bsamplesiof sush mdéwtlons tnnleld@dmt |akeenotr11m1tedrt9 digestion vgﬁne

d t f
encod 19 058kl RRBALA5¢ SRR QSARIAS Bl IRA el r
those skiddditiniof linkers,cantl insextidneofiemeiditiafivre calong ARG) landfot attéromation oodlrm

pol yp tid@to,ﬁ?\ to the ALT derived fromhuman or the |ike. Exanples
of pol p IAdAe used to the ALT derived from human or the like 25
i ncl ude, but ar él”hedDNAjenbcbcmcg AhT alsh Adgldeo p N A which letbridizes tofi DREchuavirigogy

(1988) 86, 6xH| ( i.d

| Octi 5, | b OB ERS AR BN i o den, G RI4ESs

1|‘ rEg{mnt :p;'lt 5%“3'\1 B3, ?gnmntss) Zfl?gsacgs 4SS, 5803, 55, t59%r sszéﬁﬂéi stritigegiesonditiagyent ,
c ag, ubuljin fra - ro agnen

gl ut at hi or?é‘dgn‘fngﬁéf"élygeé’@&(@ on hgq“&‘@iﬂ"éor@?é gglutinin (HA),

| munogl obul i n ﬂboncﬁﬁbﬂseﬁh% Griately cselb@ta&e)yaﬂﬂsmlhnaﬁ% lawdn,ng

protein (NBP) et%on’merm ally avail aa@&l gene, encodi ng such. pol ypepti de S

fused to tiRgudjamefor exampieniovt prEngNt capditionsd EoWrsmNgRincaditions réferte, fame
fused genexhigk, #I-aDar £9SCAnd 0.1% SDS, preferably 50° C, 2 x SSC and 0.1% SDS. More

preferably, high stringent conditions may be selected. High stringent conditions refer to, for
example, 65° C, 2 x SSC and 0.1% SDS. Under these conditions, as the hybridization
20 temperature is elevated, DNAs with a higher homology can be obtained. The

above-described DNA which hybridizes is preferably a DNA derived from nature, e.g,,
c¢DNA or chromosomal DNA.
These DNAs isolated by hybridization techniques usually have a high nucleotide
sequence identity with a DNA encoding the ALT derived from human or the hke. The
25 DNA encoding ALT also includes a DNA which encodes a polypeptide functionally
equivalent to the ALT derived from human or the like and has high identity with a DNA
encoding the ALT derived from human or the like. The term “high identity” refers to
usually 96% or more homology, preferably 98% or more homology, more preferably 99% or
more identity. The identity of nucleotide sequences may be determined by algorithm
30 BLAST (Karlin and Altschul, Proc. Natl. Acad. Sci. USA 90:5873-5877, 1993). Based on
this algorithm, programs such as BLASTN and BLASTX have been developed (Altschul et
al. J. Mol. Biol. 215:403-410, 1990). When nucleotide sequences are analyzed by
BLASTN based on BLAST, parameters may be set as score = 100 and wordlength = 12, for
example. Specific procedures for these analysis methods are known
35  (http://www.ncbi.nlm.nih.gov.).
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expressed to prepare a fused pol ypeptide. An alternative nethod known to
those skilled in the art for preparing pol ypeptides 35 functionally
equi valent to a specific polypeptide is a nmethod using the hybridization 15
| techni que (Sanbrook, J et al., Mlecular Coning 2nd ed., 9.47-9.58, Cold
Spring Harbor Lab. Press, 1989). Those skilled in the art could routinely
I sol ate a DNA highly honol ogous to the DNA sequence (e.g., SEQ ID NCS: 1,

27. 29, 31, 33 35, 37, 39, 41,

3, 5 7,9 11,1 2 2

43, 45, 47, 49“%]% bocéggAﬁhgy%gérjsg%?dlpﬁ)aWrde“ ved 5 from human or the
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condi ti ofghakdine fdigse%adi| 8 afpieillin? &ﬂgéﬁllﬁ@dk&anﬁ%s% clﬂérﬁﬁ hétidol). 50C, 2
x SSC and 0.1% SDS. More preferably, high str.i n%ent condltlons % be given.
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Ol 00l i 2 5 AL S S e 300 DB,
pr ef 83 abpipnideYo(Wardrer £, Natorel (1989) 390 §440544, FASBBYJ. 99992916, mze242’0, araB

promoter (Better et al, Science (1988) 240, 1041-1043) or T7 promoter.  Specific examples

of such vector include, in addition to those listed above, pGEX-5X-1 (Pharmacia),

QIAexpress system (Qiagen), pEGFP, or pET (for its host, T7 RNA polymerase-expressing

BL21 is preferred).

20 The vector may comprise signal sequences for polypeptide secretion. When the

polypeptide is to be produced in the periplasm of E. coli, pelB signal sequence (Lei, S. P. et
al., J. Bacteriol. (1987) 169, 4379) may be used as a signal sequence for polypeptide
secretion.  Introduction of the vector into a host cell may be performed, for example, by the
calcium chloride method or electroporation.

25 In cases where a host cell other than E. col is used, vectors useful for producing a
desired polypeptide include, but are not limited to, mammal-derived expression vectors [e.g,,
pcDNA3 from Invitrogen, pEGF-BOS (Nucleic Acids. Res. 1990, 18(17), p. 5322); pEF,
pCDMB], insect cell-derived expression vectors (e.g., Bac-to-BAC baculovairus expression
system from GIBCO BRL; pBacPAKS), plant-denived expression vectors (e.g., pMHI,

30 pMH2), animal virus-derived expression vectors (e.g, pHSV, pMV, pAdexLcw),
retrovirus-derived expression vectors (e.g., pZIpneo), yeast-derived expression vectors (e.g.,
Pichia Expression Kit fron Invitrogen; pNV11; SP-Q01), and Bacillus subtilis-derived
expression vectors (e.g., pPL608, pKTH50).

When expression of the polypeptide in animal cells (such as CHO cells, COS cells,

35 NIH3T3 cells, etc) is intended, the vector preferably has a promoter necessary for
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honol ogy. For determ nation of the honol ogy of pol ypeptides, the algorithm

described in 25 Wlbur, W J. and Lipman, D. J., Proc. Natl. Acad. Sci. USA
(1983) 80, 726-730 may be followed. The pol ypeptide nmay vary in amno acid
sequence, nol ecul ar wei ght, isoelectric point, presence or absence of sugar
chai ns, norphol ogy, etc. depending on the cell or host that produce the

pol ypeptide or the purification nmethod that will be described later. 30
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t he pol ypeptide o
Potyp aFc)lenovims or bovine papillomavirus (BPV) may also be used. Further, the expression

vector may contain selectable markers for amplifying the copy number of the gene in a host
cell system. Examples of such selectable markers include, but are not limited to,
aminoglycoside phosphotransferase (APH) gene, thymidine kinase (TK) gene, E. cok

20  xanthine-guanine phosphonbosyl transferase (Ecogpt) gene and dihydrofolate reductase
(dhfr) gene.

The host cell into which the DNA encoding ALT (which may be incorporated in a
vector) is transferred is not particularly limited. For example, £. coli or various animal cells
may be used. If DNA encoding a desired polypeptide is transferred into a host cell into

25  which DNA encoding ALT is transferred, this host cell can express ALT strongly, which
leads to an increased production of the desired polypeptide. DNA encoding a taurine
transporter (which may be incorporated into a vector) may be further transferred into the host
cell into which DNA encoding ALT is transferred. By transferring DNA encoding a desired
polypeptide and DNA encoding a taurine transporter into a host cell into which DNA

30  encoding ALT is transferred, the yield of the desired polypeptide can be increased. For the
production of the polypeptide, there are in vivo and in vitro production systems. Examples
of in virro production systems include systems using eukaryotes and systems using
prokaryotes.

In the present invention, as DNA encoding a taurine transporter, a DNA encoding a

35  polypeptide having the amino acid sequence as shown in SEQ ID NO: 62, 64, 66 or 68 may
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interest may be cut off by thrombin or factor Xa and renoved fromthe fusion
pol ypeptide. \When the pol ypeptide is a natural polypeptide, the pol ypeptide
may be isolated by purification nmethods known to those skilled in the art.
For exanple, an extract fromtissues or cells expressing the pol ypeptide
functionally equivalent to the ALT derived fromhuman 20 or the |ike may be
applied to an affinity colum to which an anti body to the ALT derived from

human or i | S, ' . i . C |._anti body
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whi ch strongly expresses ALT, The DNA encoding ALT may take any form as

| ong as ametigies Jpigned tops dmertngi tragsparter demivgd from hematepiathedike’De | Sudya exanpl e,
a c | MRNAxaRnRE AR (o} ggnqu | t I zed
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ALT, thebangterpathelikee 17 any nucl eoti de sequence based on the degeneracy of

genetic codes. 1%% > pAll sFrBs)éi . to

t hose skilled ‘ﬁ;\-hﬁ e a‘??l? c}’lr;}gédi\gh-rlép e, ll?ﬁégéﬁﬁ%me%r%eﬁg%gggg%@é%repari ng
a cDNA | functonally eqmivalentetol 2 specificepalypegtidd, Tmethetlspefr troduamng hwtatiook pad i on
using a r f, the eque f T e Q.d.D_NO 3 7, 9,
13 "9s” B@bepBlies, dfiy he' GEMCDRG Shartitd gﬁ?“gﬁ’léggﬁ Dalictoq pigpgte 0 °,
49, B, pdypephidesSTummtiondlly aqavalerobm. himeter Dhikirlei lrasspyrteraph eappreptetyl, f or
exanpl e, t he escr.i bed

Col d Spr 111”53% mrﬁ?z}njggg iﬁ{o sinino acids nofS ﬁgmbsrtgrolt(auriillé tr%}]sp%}tbr 'E’;‘?' site-¢ ir%étecg oning.
mutagenesis (Hashimoto-Gotoh, T. et al. (1995) Gene 152, 271-275; Zoller, MJ, and Smith,
M.(1983) Methods Enzymol. 100, 468-500; Kramer, W. et al. (1984) Nucleic Acids Res. 12,
9441-9456; Kramer W, and Fritz HJ (1987) Methods. Enzymol. 154, 350-367; Kunkel, TA

20 (1985) Proc Natl Acad Sci USA. 82, 488-492; Kunkel (1988) Methods Enzymol. 85,
2763-2766). Mutations in amino acids may also occur in nature.

Specific examples of polypeptides functionally equivalent to the taurine transporter
derived from hamster or the like include, but are not limited to, a polypeptide having an
amino acid sequence derived from the amino acid sequence of the taurine transporter derived

25  from hamster or the like by deletion of one or more amino acids, preferably 2-30 amino acids,
more preferably 2-10 amino acids; a polypeptide having an amino acid sequence derived
from the amino acid sequence of the taurine transporter derived from hamster or the like by
addition of one or more amino acids, preferably 2-30 amino acids, more preferably 2-10
amino acids; and a polypeptide having an amino acid sequence derived from the amino acid

30  sequence of the taurine transporter derived from hamster or the like by substitution of one or
more amino acids, preferably 2-30 amino acids, more preferably 2-10 amino acids, with
other amino acids.

Amino acid residues to be mutated are not particularly limited. Preferably, amino
acid residues are mutated to other amino acids in which the nature of the initial amino acid

35  side chain is conserved. Specific examples of the nature of amino acid side chain include
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Laboratory Press (1989). Alternatively, a conmercial cDNA |library may be
used. It is also possible to prepare the DNA encodi ng ALT by prepari ng RNA
froma cell expressing 10 ALT, synthesizing oligo DNA nol ecul es based on the
DNA sequence of ALT (e.g., SEQID NO 1, 3, 5, 7, 9, 11, 13, 15, 17, 19,
21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57
or 59), and perform ng PCR using the oligo DNA nol ecules as priners to
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limitation on the polypeptide to be fused to the taurine transporter derived from hamster or
the like.

Examples of polypeptides to be fused to the taurine transporter derived from
20  hamster or the like include, but are not limited to, FLAG (Hopp, T. P. et al., BioTechnology
(1988) 6, 1204-1210), 6xHis comprising six histidine (His) residues, 10xHis, influenza
hemagglutinin (HA), human c-myc fragment, VSV-GP fragment, pISHIV fragment, T7-tag,
HSV-tag, E-tag, SV40T antigen fragment, Ick tag, a-tubulin fragment, B-tag, protein C
fragment, glutathione-S-transferase (GST), influenza hemagglutinin (HA), immunoglobulin

25  constant region, -galactosidase and maltose-binding protein (MBP).

A commercially available gene encoding such polypeptide is fused to the gene
encoding the taurine transporter derived from hamster or the like. The fused gene thus
prepared is expressed to prepare a fused polypeptide.

An alternative method known to those skilled in the art for preparing polypeptides

30 functionally equivalent to a specific polypeptide is a method using the hybridization
technique (Sambrook, J et al., Molecular Cloning 2nd ed., 9.47-9.58, Cold Spring Harbor
Lab. Press, 1989). Those skilled in the art could routinely isolate a DNA highly
homologous to the DNA sequence of the taurine transporter derived from hamster or the like
based on that DNA sequence or a part thereof and isolate polypeptides functionally
35  equivalent to the taurine transporter derived from hamster or the like from that DNA.
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18 reconbi nant vector. The nucl eoti de sequence of the DNA of interest nmay be
confirmed by a known nethod such as the di deoxynucl eotide chain term nation
met hod. Further, a nucl eotide sequence of higher expression efficiency can
be designed for the DNA encoding ALT by considering the frequency of codon
usage in the host to be used 5 for expression (Gantham R et al., Nucleic
Aci ds Research (1981) 9, p. 43-74). Further, the DNA encoding ALT can be

modi fied usin er.cial ly.availabl e Ki [ known t hods anpl es of
Such odi 1 car TS Aueh St for, Blahad BN buckRE™ dtipeb e anby ARy

r est ][ | Ct équivatent wmﬁdd ,taﬂrhﬁ&fa?kﬁbﬁeﬁﬂerﬁp@ﬂ@gi hamswéri @ahel ﬁ?eoﬁn’ bte appespriapddy op (r]I i ate
DNA fragnents, It 0 | nker.s, and.insertion an. initiation codon
(ATG) anthigtedpy; o5 Sled e atn FanopmRle. IatAETEe Ayl ions0RditaRs i ng ALT
ceauence o P B B AR Lo el i, o S50, 23
sequence_as shown in i : , , Ll 19, , ,
25, 97,03%, SBS, P@fﬁ,rabi‘sgoﬁ? ¥9SSG; pnd £31% SPS. 4 Moregprefsmably; highssiringept or 59

under st inRfRR¢ naf ryégéwéan_srrmaa&nﬁ,&e qasi%assn%g@fad YoraRfohé Gref 459€1 b QNGR(C: Yind
equivalent to ALT. 15 Stringent conditions can be appropriately sel ected by

t hose sk§LVedDSn YUnder shese conditianssribe hytsidizatiemismperaheesislomersdenet addindi t i ons.
Low stri t WGANELE | , Gbifindd: 1% SDS,
preferably OW%H @gﬁ S@é% é‘?ﬁ gﬁtlg}g%Dégr%%?na}lgflgﬁB&?ﬁﬁ Sﬁé-;st ri neg'ent

condi t i ofenversplyb is ekpected dhatlinlyhthese Dhgerwitle gxgbi hamyiegyr @t @btaingd asdhe

exanp e, . L. 041 %, SDS r Lt e

h§b?|fddi ztﬁ:ﬁgﬁz‘mﬁ@ ?e &@?&Feelt?vé?egl eygwél'g&’ Bkﬂgﬁ&n ﬁﬁ%f’% eef bﬁgr?‘[gpo%y can be
obt ai nedplufility ofilffiawes dasbrasbhsdt Qhéentiations) affect diezssngenscy oéflgbadization. DNA
derived om nat ur e g. cDNA or chr I .. The i solated b
nybr i i 2 e et e e apbrOb b e YRR R e i SF B B e 11
\émnzzgd?ngDNﬁLencngho i ncbﬁjﬂsﬁdﬁmmﬂﬁhﬁmﬁ dese?rhggil‘mzdetg:q ??jcgiﬁ}‘q 3?150??0 rtl)glf\l y
caut val e 8% RomalehaBTpRE PRI iRuies poraloty MRt BERIRE tigioretont 1 1y
wi t hisa Dived fopdianGter bethéllike dethe witho dciequenes OThe fitypeptide alstiaclu@s m " hi gh

identity" refers
ythctse po?ypeptgc?es which are functionally equivalent to the taurine transporter derived from

hamster or the like and have high homology with the amino acid sequence of the taurine
transporter derived from hamster or the like. The term “high homology” refers to usually
97% or more homology, preferably 98% or more homology, more preferably 99% or more
20  homology. For determination of the homology of polypeptides, the algorithm described in
Wilbur, W. J. and Lipman, D. J,, Proc. Natl. Acad. Sci. USA (1983) 80, 726-730 may be
followd.
The polypeptide may vary in amino acid sequence, molecular weight, isoelectric
point, presence or absence of sugar chains, morphology, etc. depending on the cell or host
25  that produce the polypeptide or the purification method that will be described later.
However, as long as the resultant polypeptide has functions equivalent to the functions of the
taurine transporter derived from hamister or the like, a DNA encoding the polypeptide can be
used in the present invention. For example, when the polypeptide is expressed in a
prokaryote (e.g., Escherichia coli), a methionine reside is added to the N-terminus of the
30  initial amino acid sequence of the polypeptide. When the polypeptide is expressed in a
eukaryote (e.g., a mammalian cell), the N-terminal signal sequence is removed. DNAs
encoding such polypeptides can be used in the present invention.
The polypeptide may be prepared as a recombinant polypeptide or a natural
polypeptide by methods known to those skilled in the art. A recombinant polypeptide may
35  be prepared by incorporating 2 DNA encoding the polypeptide in an appropriate expression
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usual ly 96% or nore honol ogy, preferably 98% or nore honol ogy, nore
preferably 99% or nore identity. The identity of nucleotide sequences may
be determ ned by al gorithm 30 BLAST (Karlin and Altschul, Proc. Natl. Acad.
Sci. USA 90:5873-5877, 1993). Based on this algorithm prograns such as
BLASTN and BLASTX have been devel oped (Altschul et al. J. Mdl. Biol.

215: 403-410, 1990). When nucl eoti de sequences are anal yzed by BLASTN based

on BLAST, paraneter.s be set as score = 100 ang, wordl ength = , for
exanpl e.V§g‘gci“?tf “B‘P%g@éuY T 19f0 taﬁeg@r%ﬁ/g'f’gt Félt h??ﬁ}gaﬁ‘lget}l?nli‘?ﬁﬂll% 5

(http:// vawsfoaht, Ndxtfacting. fude pdpdptide DUiAd atherd Purifyinl the pvlypeptidesey t ed into
a vector. \Wen the host cell to be used |§ E. COH\]’Q' .t I.s preferable that
the vect EHORALSHPhY EHFh aniop schanggireversed phase ar gel Wirptionehrowatograrh of ar gel y
anpl i fi eghihfty BrofftdardpRy th whithi Antibdd9ae thefRliPbpaditis Fxéd Bl ¥edansops epar ed
in large quantity, and al so genes for selecting 5 transfornmed E." coli (e.g.,
dr ug ¥ esrembinationgé fese ¢hremategraplieteghnigyesni nati on of transformant with some

drugs such as hehd 4 : | | : r ' ).
Exanpl es of prmirlg%lgedl@)eeg%%%%i I%%éﬁg??alég?adgygé%b%m%@e t'r(}fmk/ﬁ%évect ors,

pUC vect fusion ppispatide pishugbitathipre-SntransfamseSpotypeptiden ondal t4 gacanbindnese

vect ors, . - e r t . or is
used forp@@gg‘% ‘ggglleiﬁgﬁlg ﬂ%@ﬁ%snﬁdﬁé&gwtwle&ﬁ%%ﬂgﬁwgp&}g@%t{é éﬁllgg cl oned
cDNA.  Whwith tilghitatlbiobeocolimn osenickebcolima. pur pose of producing the pol ypeptide
of t present ,i,.nventd on,. a ression .vector | special | v usef,ul . Wien
expr ggsi on in .ech‘i'r?ﬁc%goq ﬂf%m%]‘, S@K%epgégrrgglgpsoﬁthgre%}l?eppéy%%glg? ?fhas t he
albove- de?ﬁrésglﬁﬂy ﬁé etatdﬁh@shmmbﬁm?thfaﬂble)(a/[alnimmov?if feomthieffugoh polypeptidei | , and | ][
al so prefera as,_a pronoter | C Q i .ci ent, expression,in E. coi
Such ns. an0o, Vel i pebirgRds s 2t peRpesif, B pobbadts AR IORRLPE of of
Nature (pGBR:tiGHhethBdviarodito TOEERilk if 1R%2) Bor SARDIE2 4R Bltracef G tisfeoTOL er
(Better et eH Sci ence (1988‘%;‘?540, 1841- Oq%:?q or' ,proimter. pecific
exanpl esO 6¢lssapresyag di PPbRIPHde, maynbadapiedol ¥ SO &y @
PGEX; >T<-7 AntibBRRAIIME tadtine tridsPEe 'deivedSoTh B ited GABNke dECAR 106r iPBdurldf Or it

host , RNA _%ol YyIMer ase- expressin BL21 is pref erred%.
The antibody may be either a polyclonal antibody or a monoclonal antibody.

In the present invention, as DNA encoding a taurine transporter, a DNA having the
nucleotide sequence as shown in SEQ ID NO: 61, 63, 65 or 67 may be used.  Alternatively,
a DNA which hybridizes to a DNA complementary to a DNA having the nucleotide

20  sequence as shown in SEQ ID NO: 61, 63, 65 or 67 under stringent conditions and yet
encodes a polypeptide having taurine transporter activity may be used.

The DNA encoding a taurine transporter can be used in the in vivo or in vitro
production of a desired polypeptide as described above. Further, the DNA encoding a
taurine transporter may be used in the creation of a cell which strongly expresses a taurine

25  transporter. The DNA encoding a taurine transporter may take any form as long as it is
capable of encoding a taurine transporter.  That is, the DNA may be, for example, a cDNA
synthesized from mRNA, a genomic DNA or a chemically synthesized DNA. 1t should be
noted that, as long as the DNA is capable of encoding a taurine transporter, the DNA may
have any nucleotide sequence based on the degeneracy of genetic codes.

30 The DNA encoding a taurine transporter may be prepared by methods known to
those skilled in the art. For example, the DNA may be prepared by preparing a cDNA
library from a cell expressing a taurine transporter and performing hybndization using a part
of the DNA sequence encoding a taurine transporter (e.g., SEQ ID NO: 61, 63, 65 or 67) asa
probe. The cDNA library may be prepared, for example, by the method described in

35  Sambrook, J. et al, Molecular Cloning, Cold Spring Harbor Laboratory Press (1989).
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20 The vector may conprise signal sequences for polypeptide secretion. Wen
the polypeptide is to be produced in the periplasmof E. coli, pelB signal
sequence (Lei, S. P. et al., J. Bacteriol. (1987) 169, 4379) may be used as
a signal sequence for polypeptide secretion. Introduction of the vector
into a host cell may be performed, for exanple, by the calciumchloride

nmet hod or el ectroporation. 25 In cases where a host cell other than E. coi
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i ncl ude, umgthamulmlt cDNAms a@bbegit lswmlptmmhteﬂ genamit D3R et al , Nat ure
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vect or atells, tragesgerths hktoexpmslsmgtal lnqruterhms;ﬁartene&omlhd rsolémaorgof m8NA the

resi stan s that di s ation h drugs C|n or
gy e ATASs brtByed 35 NeOniRaRS IR Rpk M e ARG ot

i mblt ed imethop MBMrgvm]@RE M. pBH:, ]I:lﬁwhenﬁ{ryqvws*)p_IB?FSBW-GFQD)prBlBGPFLrﬁéthed V\/nen
stable e essi o ene i nterest n i ation
e Copy CHomarmoRs Brand S 5 aratriiorizam U7 Mo ISE st e MR obe s e
Bri teffi yhmRN}\ i @nﬁadofrsﬁalt ihettbap R[N)Ql usinp LlﬁRt Nh ppfa@ﬁ&n@u%hemm&ﬂé)h\e&y, a
vect or havin ene co n{s e

i nt roducéﬂemgt& YO\FFE‘%‘I ¢ ipfqpén'%fll pHng Qu?c rep “imRNA %‘%Pcatlon Kit

(Pharmacia).

From the resultant mRNA, ¢DNA is synthesized using a reverse transcriptase.
Alternatively, cDNA may be synthesized using a kit such as AMV Reverse Transcriptase

20  First-Strand ¢cDNA Synthesis Kit (SEIKAGAKU CORPORATION). It is also possible to
synthesize and amplify cDNA according to the 5-RACE method (Frohman, M. A. et al,,
Proc. Natl. Acad. Sci. USA (1988) 85, 8998-9002; Belyavsky, A. et al., Nucleic Acids Res.
(1989) 17, 2919-2932) using 5'-Ampli FINDER RACE Kit (Clontech) and polymerase chain
reaction (PCR) with primers.

25 ADNA fragment of interest is prepared from the resultant PCR product and ligated
to a vector DNA to thereby prepare a recombinant vector. The vector is introduced into a
host (e.g., E. coli), followed by selection of resultant colonies to thereby obtain a desired
recombinant vector. The nucleotide sequence of the DNA of interest may be confirmed by
a known method such as the dideoxynucleotide chain termination method.

30 Further, a nucleotide sequence of a higher expression efficiency can be designed for
the DNA encoding a taurine transporter by considering the frequency of codon usage in the
host to be used for expression (Grantham, R. et al., Nucleic Acids Research (1981) 9, p.
43-74). Further, the DNA encoding a taurine transporter can be modified using
commercially available kits or known methods. Examples of such modifications include,

35 but are not limited to, digestion with restriction enzymes, insertion of synthetic
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met hotrexate (MIX). On the other hand, when tentative expression of a gene
of interest is intended, a nethod nmay be used in which COS cells carrying a
gene expressing SV40T antigen on the chronosone is transforned with a
vector having the replication origin of 15 Sv40 (e.g., pcD). As the
replication origin, a replication origin derived from pol yomavirus,

adenovi rus or bovine papillomavirus (BPV) may al so be used. Further, the
expre33|

t ai lect abl | fyi h
munber  ofttepTgks PRnSRBiRe BrOF REpERs pdiRiotnaf ey 00 pelidntel & o
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ene ase ene co n I.n anl ne
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I nco orated in a vector) is transferred is not particularly limted. For
ex amcﬁo 637 65 ©p P2 under sting ey sonditions ang emqodes wglymtl%@amqnﬁ hosguirealens i ng a
desired p % élﬁ—tel's transferred into a host cell into 25 which DNA
encoding ALT 1St sferred, this host cell can express ALT strongly, which
| eads to an i ndtriagendopditiensceanobe @ppropeatelissieleeied fyl $hospskitled imitae @rtcodl ng a

t
further PREBBORE Bhmbtt)losy sfer? bt TLEWCfritdhd ofhdffR6 Béter RGP
t r ansf erexachpleBy2t €ah3 S8Crand §. MIS\DSnmﬁhrab@ $0°de <2 x 88C apd)D;lp/eSDSdekam DNA

i whi d
SO Of," B RGP o e SoBERL  hBhc MR R o000
e S e
usi ng eu$IPHAIES §nHC¥ete ‘%&"?ﬁ‘&" br ‘?r gVn c3th b ntion,
as DNA egqteoeldegribed EWA Rehidhr BybBides & preaermy\ a€DBId dériyed fréiﬁ Rty pep!t | de
havi ng the am no aci ence as shown in SEQ ID NO 62, 64, 66 or 68 nmay

21 be us@NASSely PWS?Q‘W@@ Aa DNA encoding a pol ypepti de whi ch has an ami no

aci dissequence T DReA fshiafd by hyBAHRRioACtechni Ry BRARY HaveS D AR hidleshide | D NO
62, 64, 66 or 68 hy substitufi gg del etion, addition ‘énd?i(;grﬂ I nsertion of

one or nreenseideatiticwih a 3N sacodingithy dpurine transporter derived from bamster, etc.
The DNA also includes a DNA which encodes a polypeptide functionally equivalent to the

taurine transporter derived from hamster, ezc. and has high identity with a DNA encoding the
taurine transporter derived from hamster, ezc.  The term “high identity” refers to usually
20  96% or more homology, preferably 98% or more homology, more preferably 99% or more
identity. The identity of nucleotide sequences may be determined by algorithm BLAST
(Karlin and Altschul, Proc. Natl. Acad. Sci. USA 90:5873-5877, 1993). Based on this
algorithm, programs such as BLASTN and BLASTX have been developed (Altschul et al. J.
Mol. Biol. 215:403410, 1990). When nucleotide sequences are analyzed by BLASTN
25 based on BLAST, parameters may be set as expect value = 100 and word size = 12, for

example. Specific  procedures for these analysis methods are known
(http://www.ncbi.nlm.nih.gov.).

The DNA encoding a taurine transporter may be inserted into a vector.
When the host cell to be used is E. coli, it is preferable that the vector has a
30  replication origin (“ori”) so that the vector is largely amplified in E. coli (e.g., IM109, DH5q,
HB101 and XL1-Blue) and prepared in large quantity, and also genes for selecting
transformed E. coli (e.g., drug resistance genes that enable discrimination of transformant
with some drugs such as ampicillin, tetracycline, kanamycin or chloramphenicol).
Examples of preferable vectors include, but are not limited to, M13 vectors, pUC vectors,
35 pBR322, pBluescript and pCR-Script. In addition to these vectors, pGEM-T, pDIRECT,
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has taurine transporter activity may be used. 5 The pol ypepti de which has an
am no acid sequence derived fromthe am no acid sequence as shown in SEQ ID
NO 62, 64, 66 or 68 by substitution, deletion, addition and/or insertion
of one or nore am no acid residues and yet has taurine transporter activity
Is functionally equivalent to a hanster, rat, nouse or human tanrine
transporter (hereinafter sonetines referred to as "taurine transporter

derived f hanster or the Like"). Such a 10.palypeptide enconmp s, for
examp e, PO BF epifbertidf wet teriariSh 5o fr RARSF L APCRERE RSN i he
Iilke. Asa_mniud hﬁ?&aﬁhﬁ{a buﬂc}m;nwcmmxt hf%l&n&ké Vécast ig m?hﬁ'thﬁllburfn&é oppmﬂaﬁihglg ds of
pol ypept i des uncti_ona equi val ent to a. specific polypeptjde, t hods o
Pt bR GolBERIE 3PS P JOeYiineh GuEertiap Seop i Asmec B seblmMBon { nose
skill ed prdshitn 3 . 60 IsAnRhGRAZER ekPreddby PERSH [Heferablyiedsithe) abdvi-destibyd! ent to
hanster taurine transporter béﬁa propriately introducing nmutations into

ani ne® acfeaaresso thifrihearctonis pmplified ads so¥.1ad tajsosreferablyrhas 8 pEpmater Wijehesi s
(Hashi mogiesu(eQiftient Exsibssfn-in 1 85PducFaf evi6% DYl 183191 of K1 !1981ue Mg 1830 Smi th,
M (1983) Methods Enzynol. 100, 468-500; Kranmer, W et al. 198§ Nucl ei ¢
Aci ds Reprompter (Warhat abANgurel 38334y S4hetor FASEBHD (19933 %) 2 ardhzynol .

inkel (A0 Ger (BRIEE g o Shicnbe (roRERI0 A 195) o ¥PRhomer, Shecfedtiiel s may
al so o::cuﬁ suah Nﬁl‘tw enclusipe o fadditien atop these di‘s‘_chohl;qye,pp(fé@SthmfPliammzdia)ly_ )
ol Ufe: OlapPust Sele [ORferh FHREREY BT BEl: BEE T8RARI Shetplellig

sequenceBO2t ispesferted)m t he ami no aci d sequence of the taurine transporter
derived 25 frogﬁha ter or the |ike, by del etfi on lof ope or noreg,am HO aci ds,
preferably 2- 3BNSNFHY May GRmPrisg yenal, sequences, for polypepids” seoretion.y When the

pol ypept béi?pe?ﬁ&é 1390 86 paydiced i eheheBipRSIBE €. e6l, ipe@sigral seubhe (Bl BOP a€i d
sequence 0 he t.aurine trans?_ggrter geitulé%/(gd frqom hanst er gé tr]e | i.ke by
addi t i ondlef)- dHstenpl (H18Y) doPn a3 501 ey, bprisst asd yenal SeduchEs, dorapelyreptide e
pref gy abletrefind.0 mﬁﬂ&d&ﬁmﬂﬁ 168 vechtdntd alRkYdRR Pda'y% p@ﬁ‘dﬂn&‘a fo e2dhhplé) b?fthéj

sequence derived fromthe am no acid 30 sequénce of the taurine fransporter

derived ¢aldwmhlesdemediod oreleqtioparalign substi tution of one or nore amino
acids, preferapy g2 wHir@hoR car bl thiPECcH i i&iaaPdlord skl 30 fi8adthigls, Wi th

desired polypeptide include, but are not limited to, mammal-derived expression vectors [e.g.,
pcDNA3 from Invitrogen, pEGF-BOS (Nucleic Acids. Res. 1990, 18(17), p. 5322); pEF,
20 pCDMS], insect cell-derived expression vectors (e.g., Bac-to-BAC baculovairus expression
system from GIBCO BRL; pBacPAKS), plant-derived expression vectors (e.g., pMHI,
pMH2), animal virus-derived expression vectors (eg, pHSV, pMV, pAdexLcw),
retrovirus-derived expression vectors (e.g., pZlpneo), yeast-derived expression vectors (e.g.,
Pichia Expression Kit fron Invitrogen, pNV11; SP-QO1), and Bacillus subtilis-derived
25  expression vectors (e.g., pPL608, pKTH50).
When expression of the polypeptide in animal cells (such as CHO cells, COS cells,
NIH3T3 cells, etc) is intended, the vector preferably has a promoter necessary for
expressing the polypeptide in those cells. Examples of such promoter include, but are not
limited to, SV40 promoter (Mulligan et al, Nature (1979) 277, 108), MMLV-LTR promoter,
30 EFlo promoter (Mizushima et al., Nucleic Acids Res. (1990) 18, 5322) and CMV promoter,
More preferably, the vector also has genes for selecting transformed celis (e.g, drug
resistance genes that enable discrimination with drugs such as neomycin or G418).
Examples of vectors having such properties include, but are not limited to, pMAM, pDR2,
pBK-RSV, pBK-CMV, pOPRSV and pOP13.
35 Further, when stable expression of a gene of interest and intracellular amplification
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other am no acids. Am no acid residues to be nutated are not particularly
limted. Preferably, amno acid residues are nutated to other am no acids
in which the nature of the initial amno acid 35 side chain is conserved.
Specific exanples of the nature of am no acid side chain include 22

hydr ophobi ¢ amno acids (A I, L, M F, P, W Y and V), hydrophilic am no
acids (13, DD N C, E Q C H K Sand T), amno acids with an aliphatic
si de chai QA V, L, .l and P),. anino cids wt hydr oxyl .
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art may be used. There is no lim¢tation on_the polypeptide to be fused to

the taur¥anéhing-gyasingr phosphasibpsyb dranplgiese dHeqse) gane andedipyqrefolats spductase of

pol ypeptﬁ'(ﬁﬁ%&ﬁ be fused to the taurine transporter derived from 20 hanster
e

or the | nclude, but are not limted to, FLAGﬁ(Ho El T. P. et al.,
Bi oTechnol ogy Tifelggent dventimopravidey ), celd wiiich Mraptrﬁnsbﬁgf? INA enostlingiAddl (Hi s)

resi gues, 4 | - he 1utini - . T t,
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When eukaryotes are used, animal cells, plant cells, fungal cells, etc. may be used

as the host.  Specific examples of animal cells include mammalian cells, such as CHO cells
(J. Exp. Med. (1995) 108, 945), COS cells, 3T3 cells, myeloma cells, BHK (baby hamster
20  kidney) cells, HeLa cells and Vero cells; amphibian cells, such as oocytes of Xenopus laevis
(Valle, et al., Nature (1981) 291, 358-340); or insect cells, such as sf9, sf21 and Tn5 cells.
Amoung CHO cells, dhfr-CHO lacking DHFR gene (Proc. Natl. Acad. Sci. USA (1980) 77,
4216-4420) and CHO K-1 (Proc. Natl. Acad. Sci. USA (1968) 60, 1275) are used with
particular advantage.  'When high expression is intended in an animal cell, CHO cells are
25  especially preferred. Introduction of the DNA which may be incorporated into a vector into
the host cell may be performed by such methods as the calcium phosphate method, the
DEAE dextran method, a method wusing a cationic ribosome DOTAP
(Boehringer-Mannheim), electroporation, lipofection, etc.
As plant cells for polypeptide production, a Nicofiana tabacum-derived cell is
30  known as a polypeptide production system and this may be subjected to callus culture. As
fungal cells for polypeptide production, specific examples include yeast belonging to the
genus Saccharomyces, e.g., Saccharomyces cerevisiae, and filamentous fungi belonging to
the genus Aspergillus, e.g., Aspergillus niger.
When prokaryotes are used, production systems using bacterial cells are known.
35  Specific examples of such bacterial cells include £. coli (such as IM109, DH5a, HB101) and
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fragment, gl utathione-S-transferase (GST), influenza hemaggl utinin (HA),

I mmunogl obulin 25 constant region, (i-galactosidase and naltose-bi ndi ng
protein (MBP). A commercially avail abl e gene encodi ng such pol ypeptide is
fused to the gene encoding the taurine transporter derived from hanster or
the like. The fused gene thus prepared is expressed to prepare a fused

pol ypeptide. An alternative nethod known to those skilled in the art for
preparin polype tides 30 functionally equivalent to a specific pol ypeptide
is a net gh%he hybri di zati on techni que (Sanbrook, J et al.

Mol ecul ar CI onfr 2&2@ r 1989).
Those skilled i ﬁ‘gpﬁ fle gg%dégpgut R%Iggh?ﬁ nggbé'%iﬂﬁ #%Sfﬁorm ogous to
t he DNA thespesis withthe geoe ohintareseandreuifumag the ﬁa@@mmé@eﬂ&mmmvanﬂﬂlepubnet he 1ike

Funct i ontPY ¢ PERSRRHRERR HhaodlZ! For DERER, o ZRP BB Br RORAPRIS 02 o

or the ItrieémfrrmnhhshBMHMAMEZ\& B:BMI]JGGODanydbemedns ﬁmrumsuppd?&melg a DNA

dor | ved PO ARl 25 (RS iy et by o Aty Jorr Bt Pt 99 P
L Do et e s e
SSCgand B 398 :&}"gygbh’&é ?g}ﬁog WCWﬁPaW@tdﬁép%rably,

hi gh strm@gﬁgﬂg aermglag,mwmcaﬁw diouen. For exarrpl e, high stringent
conditions are 65C, 2 x SSC and 0.1% SDS. Under these conditions, as the

hybr 1le zation Q@fhﬁ@?f&fm‘“@ fvivogupdustion systemsncjuderthpss uging AnimalfPTARE. 0gy but

al so retate] pect ed

That onl 5 & oBIgHL s SR e s B o e b ypepl B Bt o

t enper at animal bodi¢segraplant. badiese v Ehen, thst p@meptldm@ ¢ atﬂleetebnt“ha $tS@s a

pl urali ty ﬂfhenfeﬂi #ﬁﬁées(sﬁtgf: }fﬁ{gsglﬁﬁ%lﬁgoncent rations) affect the stringency of
se skilled |

hybri di zat1 on. € art could appropriately select these
factors to r eaWhee asinmls ane ussd ra’vm'@haqyodmen poteypantlidichese wsidg thamymals DNA

I solated b the ybridi zation te ues ave 70%.o0r 1t horml ogy
and Usualy Po¢as a&hplgro%ﬁfpod?OWtaH t 20Y i ﬁéls?$3?1§3maé? gi Tved from

hanst er SPECTRUM IBiotechnblogy axpplicatns, dl%mueuvhax mihenamphgepmﬂ,l tiensgéri© i ncl ude

animals may be used.

First, a gene of interest is fused to a gene encoding a polypeptide produced
inherently in milk (such as goat P-casein) to thereby prepare a fusion gene. A DNA
20 fragment containing this fusion gene is injected into a goat embryo, which is then implanted
in the uterus of a female goat. The polypeptide of interest can be obtained from the milk
produced by transgenic goats born from the goat which accepted the embryo or the offspring
of the transgenic goats. In order to increase the yield of milk containing the polypeptide
produced by the transgenic goats, hormones may be appropriately administered to the
25  transgenic goats (Ebert, K. M. et al., Bio/Technology (1994) 12, 699-702).
Examples of insects which may be used include silkworm. In this case, silkworm
is infected with baculovirus carrying a transferred gene encoding the polypeptide of interest.
The polypeptide of interest can be obtained from the body fluid of the silkworm (Susumu, M.
et al., Nature (1985) 315, 592-594).
30 Furthermore, when plants are used, tobacco can typically be used. When tobacco
is used, a gene encoding the polypeptide of interest 1s inserted into a plant expression vector
(e.g., pMON 530), which is then transferred into a bacterium such as Agrobacterium
tumefaciens. A tobacco plant (e.g., Nicotiana tabacum) is infected with the resultant
bacterium. The polypeptide of interest can be obtained from leaves of this plant (Julian,
35 K.-C.Maetal, Eur. J. Inmunol. (1994) 24, 131-138).
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t hose pol ypepti des which are functionally equivalent to the taurine
transporter derived from hanster or the |ike and have hi gh honol ogy with
the am no acid sequence of the taurine transporter derived from hanster or
the like. The term "high honol ogy" refers to usually 97% or nore honol ogy,
preferably 98% or nore honol ogy, nore preferably 99% or nore 20 honol ogy.
For determ nation of the honol ogy of pol ypeptides, the al gorithm described
in WIbur, WJ. and Lipman, D. J., Proc. Nat]. Acad. Sci. USA (1983) 80,
726-730 may belheppl .eﬂﬂéogmé)@m Lwo}aw fv@rﬂ@w Hisidgiof sheabosy cedlbguience,
mol ecul a1t OBiitsidd 308! Gddiun®), aR@ipitified 6 2CBRaR allP IRA 3R HomdYeRbuS hal NS,
mor phol og(;/, gt_c.SlgeS_egai ng on the p(Ii:H;alI or host 25?t hat p_rogucg t_hlé

pol ypept padpeptide: ksolation and purificatiomed pedipeptides con b¢ pestormied using eenvientional

However ,. - 1.0 . r [ f ¥ v nt to

the func @%‘hds“ ahe l?ﬁ‘é"%é’ﬁ?‘ﬁé@%ﬁ@%ﬁ?@@?ﬁ dag?, vegol‘fl#@?rﬁtdhlg@y v, %ﬁe i ke,

a DNA ensahplegpolipgeppdésyqae bt isditedaand Iperifiedstydappropribee spleeteosrand icombmaii@n. For

exanpl e, en the.pol ypept.ide is,expressed in a r ok ot e .

Eachor | <t o0ut ¢ Bnd BERRIR, sich AP EHESATOg s co B R Sfiufitons ¢ ne 30

initial sg[ﬁ_ngq)uqci grfsi@qmc?vam t Relvem) ypﬁml pidtide . | }mbn ‘f}dl@ennol yﬁg_ﬁnmilod,e_ i's I

expressed in a eukary .g9., a,manmmalian cell), the N-termnal, signa

sequenc e“‘?"é“@@??ﬁ\?gﬂ?oanhg'pog'ﬁg‘@W%e %‘?T@r ?C'}S?Hq&?ﬁé‘ﬁt ‘)F%eé%‘%tgé‘ﬁg‘&u g@g'sﬁsn t he

pr esent ﬂe&’}’lﬁﬂﬁihﬁi&n, afe pol ypeptide may be prepared as a reconbi nant

pol y&)(raptide or_a natural polypeptide by nethods known to those skilled in
t.

t he A redormiplasnet shromageraiy inglpde pftiny shiomatoemphy. 199 X8R i ng a
DNA encogj ' j r o af: j r,

ht r oduci Rt EEeReRGifobl ehidd Y, PTG, SRS TRAB LI

r esul t aradsonptiomeliromategraphye etor G¥rategigs dorckrowen Pusificptgn andeChasacterizateon: pur i f yi ng

h I | ' h
gel 111 PAPIARS e HIRABE TOTARAY . BRGRR e b L AL SR Bk YR -

ant i bodyPress, t1896)p dhyseegtironatogmpliic echniques caro benajriedr out usinge biqdid rpiaseon  of

host i ot dhrna Gt or st T EPLLC i) PEndfestREBYasiSp o FiiORERS 1 °
gl ut at hi gulgeptides aiphlyepurified psihy thes pusii€ic tionasetiiodseconbi nant

Before or after the purification, it is also possible to give optional modifications to

the polypeptide or remove a partial peptide therefrom by reacting the polypeptide with an
appropriate polypeptide modification enzyme. Examples of such enzyme include, but are not
20  limited to, trypsin, chymotrypsin, lysyl endopeptidase, protein kinase and glucosidase.

In the present invention, the concept of "cells into which DNA has been
transferred” encompasses not only cells into which exogenous DNA has been incorporated
by genetic recombination technology; but also cells in which endogenous DNA has been
activated by gene activation technology (see, for example, International Publication

25  WO094/12650) so that expression of a protein corresponding to the endogenous DNA or
transcription of the DNA has been initiated or increased.

EXAMPLES
Hereinbelow, the present invention will be described in more detail with reference
30 to the following Examples. It should be noted that these Examples are provided only for

illustrating the present invention and not for limiting the scope of the present invention.

[EXAMPLE 1] Cloning of Human Hepatic Cell Alanine Aminotransferase Gene
Using a commercial Human Liver QUICK-Clone ¢DNA (Clontech Laboratories,

35 Inc) as a template, alanine aminotransferase (ALT1) gene derived from a human liver was
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pol ypeptide with histidine residues added thereto, the expressed pol ypeptide
may be purified wth a glutathione colum or a nickel colum. 10 After
purification of a fusion pol ypeptide, regions other than the pol ypeptide of
interest may be cut off by thrombin or factor Xa and renoved fromthe fusion
pol ypeptide. Wen the pol ypeptide is a natural polypeptide, the pol ypeptide
may be isolated by purification nmethods known to those skilled in the art.
For exanpl e, n extract fromtissues .or cells expres t he pol ypepti de

may be aPipipetby sPGR metheds; (hhe ggne s ¢lonesivasiseqencegdan o) 19 8190HR t auri ne
transpor het; Bdet \b@GtsHofidl g SubRthel MEmiah A TS Thé RES1 Igaﬁ@ﬂmg sbthieqd.  The
anti body may be either a yclonal antibody or a nonoclonal antibody. In

t he preshadimitatiensiat five sitgs nmsm@mqﬂg% bases (cha; a3 piobet8STa t9A) havi ng

the nuc 5 be
used. Al PESodPE SRR, RG0S EHing Rouh e ehind deig RaS CIOR FAUERY, O°. o
havi g thﬁB@K);ItamuhdevaEmsséqmanE@RaﬂomhMel hunﬁ(jNeDddﬁWecBALTtB&br g8l or 67
under stri&gent conditions and yet encodes a pol ypeptide having taurine

transpor?@ ggprlty may be used. The DNA encoding a taurine transporter can
be used in the in vivo or in vitro production of a desired pol ypeptide as

d I b rth t t b
used i n (RAMPLEIYiereRe i ArtbpoieRHFclroiitesop Hofn alirine Apbfiahasss -

t t T Rndn P&HiAi

| Lﬁ332§r P i“%?*e%%z%figi‘;é rL ne. T anagort & %am“‘t . s‘e"{ he DNA
may Hb C}b%a‘??ml’éaﬁe& caligdrALE DR pRessALBY (Fig o b) Tyg Al Eh dkigc bNﬂ“@'}? .
cheni cal {v¥r SQ‘W%?M&& gﬁh%esmbh paHid Jage cBH%ﬁn@teBhaThe afs%ﬂm ¥ pPiF DNA | s

capabl e of encoding a rine transporter, ave any nucl eotide
sequenceeipressidn plasmide ﬂu@ didmet eanjaimthe fd At gene wo@estrodmedmw orglymesnd ng a
taurine e e y h ed in
the art. &{g‘%ﬁ&;@ﬁfoﬁﬁ{lwa B%k IgElyﬁ]ge&pSFnEeEgﬁasr g%é béﬂﬁrﬁgm&% r?"glﬂg"%@?iﬁxqu i brary
froma cmdé/(mﬁfmeshyl atg:tmpd)ramm, raed telbstegier thetr e)dmnte@dar@qmmﬁegmblym tdiizat i on

05108 2 R, et LRGBS bR Mol SAORCRS! s Iy S50
exarrpl e, sthyhs) Wererseletted  d&Re rekumsion a tafal EBII’NW &itepaded fxim the pPuMALTT élir
doning, str%onlsdan srulcrs] amHsa &%?éssxﬁg 851%}1% 1'at 31 feve%s w)ere selected by a TagMan
method. Further, a comparison was made for the antibody yield between pPur-transferred
cells as a control (three strains) and four strains of human ALTI1-transferred cells that
20 proliferated at a level equivalent to that observed with the pPur-transferred cells during
the shake culture. During fed-batch culture in a 50 ml shaker flask with an initial cell
density of 2 x 10° cells/mL, the anti-glypican-3 antibody yield of pPur-ALT]1-transferred
cells (four strains) on day 17 at the late stage of the shaker culture was significantly higher
than that of pPur-transferred cells (three strains) (t-test: p < 0.01, Fig. 3). A72, a
25 pPur-ALT1 expressing strain, and P41, a pPur expressing strain, were each found to have
produced the largest amount of an antibody in the study using shaker fed-batch culture, and
they were subjected to fed-batch culture in 1 L jars (an initial cell density of 10 x 10°
cells/mL). As a result, the antibody yield of A72 was 2.9 g/L on day 19 of the
culture, which was greater than the antibody yield of P41 (2.2 g/L) (Fig. 4).
30  Since no increase was observed in the antibody yield of P41 on day 14 or subsequent days
after the initiation of the culture, the high-yield production of an antibody by A72 was
considered to be attributable to the survival ratio maintaining effect (Fig. 5). Further,
pHyg/ALT-transferred cells (three strains), which were drug-selected in the presence of
Hygromycin (200 pg/mL) by a method similar to the one described above, were subjected to
35 fed-batch culture, together with the parent strain, in 15 m! tubes (an initial cell density of 1 x

32



25 Alternatively, a commercial cDNA |library may be used. It is also possible
to prepare the DNA encoding a taurine transporter by preparing RNA froma
cell expressing the taurine transporter, synthesizing oligo DNA nol ecul es
based on the DNA sequence of the taurine transporter (e.g., SEQ ID NGO 61,
63, 65 or 67), and perform ng PCR using the oligo DNA 5 nol ecul es as
priners to thereby anplify a cDNA encoding the taurine transporter. Further,
by determ5n| ng the nucleotide seéuence of the resultant cDNA, it is

possi bl e 10’ selmb).niAea resultthesnii-glypisan-3 agitory aielcbeli the PHye-Alrwensterrsds por t er
and to oplRif dh90 a?‘fﬂerl 9&69%&%&@%&&9@47%%%8%%% !:urther

by screening a genom C using the resu s a pro
possi bl eshoving thatthe aatl@dmmdtbom ong¢ Of themowidsi gredténythan that of thel parenti gtrgn ocedur es

maybe us Ei | syisolated from cells, tissues or the |ike
expressiﬁ@oéngffaﬁdﬁﬁwgwgborter. For the isolation of nRNA, the total RNA
is ﬁrﬁp?r ed byTh@prPﬁrSAUDﬁsor fpihlremﬁgpbe-irahdf?re@uaﬂﬁodim ulvhiclaceas r i f Egat i on
met ho I rgwi J. M Bi oc str 4-529 t he AGPC
ot hod PG RYD rierte, 2 ecsa, armaren strain (ge ReiFshinl Frafipdsydengbed 156 150)
or the |iaxke&®). andTiAIaN &@eﬁ]ﬂ?@é@:ngsceﬂbl rthétl &dhibited rﬂl%m‘prdlﬂéréﬂloﬁmﬁi \égpriagsedRNA

Purification Kit (Pharmacia), Al ternative may be. prepared

directly %M@Lﬂuﬁ@kﬁr lepel W@W And TayTyRFAr %P'FfoEWEFﬁlﬁﬂh%i)emeF@ﬂﬁlgh
resul t a”fy \%@%ﬁm%@ﬁ étﬁm?/\%rg S addSB8c18d fcﬁfég Jbiteh Eﬁlﬁﬂé &l $PhPSRaker

Al t er nat such as AW Reverse

Tr anser i flasks éan iphal-cellsdensity Ibﬂidczdeigfmlialag%he KM-%@EBIKA@AM@G@MTI ON) .
T AT AR 0 AP SR TR
8998- gol()mltlﬁsw;tsaszgm@canﬂy higherahan, th:ltlwrf ITw'HpB!urlcdi;s (Resst: p <(01®189')g &y, 2919-2932)
(PCR) wi £ pri aEL. e sy Ty LR, Eopreipis 3B, BachBaGcHd B JrERY e
resul t anambiai oﬁmﬂﬁimbbdﬁ(sﬂl Imgdla eidys) tand y@@%doALﬂ\bﬁRu\m itk la@uespreeﬂaﬂ e ?t
ol 1| bl iBei o tBier B e b g e I B-BBS SURF A& 1doBr rod
(an initial cell density of 10 x 10° cells/mL). The antibody yields were as high as 1.3 g/L on
day 7 of the culture, 3.0 g/L on day 10 of the culture, 3.5 g/L on day 12 of the culture, 4.6 g/L
on day 17 of the culture, and 5.3 g/L on day 21 of the culture (Fig. 7), which were clearly
higher than the values for TPO8 (656 mg/L/4 days), which was a control strain that produced
20  the largest amount of an antibody among the TauT/pPur co-expressing strains (2.4 g/L on
day 10 of the culture).
The anti-glypican-3 antibody yield of TA41, a TauT/ALT1 co-expressing strain, on
day 14 of the fed-batch culture in a 50 mi shaker flask was increased by addition of
o-ketoglutarate which, like alanine, served as a substrate for ALT (Fig. 22). The
25  anti-glypican-3 antibody yield on day 14 of the culture was 1452 mg/L in the presence of 2.5
mM a-ketoglutarate, and 1239 mg/L in the absence of a-ketoglutarate.
The above results suggest that cells capable of high-yield antibody production at the
late stage of culture can be obtained by artificially expressing ALT1.
The present invention is applicable to any antibody-producing cell.
30
[REFERENTIAL EXAMPLE 1] Cloning of CHO Cell-Derived Hamster Taurine
Transporter Gene
Total RNA was extracted from anti-IL-6 receptor antibody-producing cells (A CHO
DXB11 cell line into which an anti-IL-6 receptor antibody gene had been transferred)
35  (Japanese Unexamined Patent Publication No. Hei 8-99902), and then c¢DNA was
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reconbi nant vector. The nucl eoti de sequence of the DNA of interest may be
confirmed by a known nethod such as the di deoxynucl eotide chain term nation
met hod. 30 Further, a nucleotide sequence of a higher expression efficiency
can be designed for the DNA encoding a taurine transporter by considering
the frequency of codon usage in the host to be used for expression
(Gantham R et al., Nucleic Acids Research (1981) 9, p. 43-74). Further,

t he DNA encoqgug a taurine transporter can be nodified using conmercially

avai | abl @niiesigedothenefiotrin derohigds depepdanp magnes; Hemstertgurine transhasies (Taudd ude, 35
b f
ut are @éﬁ% w6as "éb{aﬁ#:dtbg Pecgiif Iﬂﬁﬁé LD tefplidle TR N&%k&ﬂ?ﬁé‘&mﬁ%hreé g%ﬁfc{lbr?n 0

synt het i ol'i gonu or appropriate ragments, I'tion of
| i nker s, erapmies, risally hoh and EgoRL i rist PGR i ppimers) dhose (cam@ininghthe oY -ead tapd therat i on

codon ( L. T | N nspprter,al.so

I ncl udesﬁge"&ﬁ%\'ﬁﬁ %ﬁ&%wedg Z%}ﬁaﬁ?@@%&% @%ﬂg eﬁgﬁ?siﬁn%d ¢ Wohg?/i ng the
nucl eot i sbquaﬁg ofthe eloasd gémwas i;iateﬁﬁﬁbd D Bxéin 1S (f;mm]?li)gﬁ Mthﬁﬁh@ TabT getesl of
stringent conditions a ncodes a tide nc ent to a
taurine ]}% ‘t"%rﬁ §FW§§8P& W%ﬁﬂ‘i%forfréﬁstg Hﬂ%‘?‘% 6‘7&% ‘Iiléect ed by

t hose skaduhsdcmrseqli@ﬁc@éﬂhmnsten(rhmhasgngtf Mm@esgsnwhﬁ mouSITRET (08%ARéntHWNdi t i ons.
Low strlmagent conditions refer to npl e, 42C, 2x_SSC and O. 1% SDS,

pr ef er ablay Tagd96% identite} and hugan 3}@1@5@3%\,@P@“ﬁ)€) i mfaémdmdythatmawes faThgent
condi t | ollg% fARYpoREr wiRl BF ﬁgme}ﬂb%e n@@ﬁ t conditions refer to, for
exa and 0.

C, 2 x SSC 1% t hese conditions, as the
hybr le zation tenperature is elevat ed DNAs with a higher hom)l ogy can be

obt ai nedp FERRENRAY GEML@%WQQ@ uF'i&JBYé)Ueﬁ Iﬁﬁt}'r i[gﬂffﬁ%ﬁr

derived fromnature, e.qg., or chronosoma |soI at ed
by hybr i Piodedtion rent dntreasguia sAntibody | Yieldaae Caused diy firanbfeo of diamstee dlaanine
Identity.with a DNA encoding the taurine transporter derived from hanster,
etc. ThERRAMEY so incl udes a DNA which encodes a pol ypeptide functional |y

equi val ent to CRBY prébisten exprésdion Pslasnsid sidyd/ved tmgrrn(bbams eonsticted ®nd has
hlghlde I,tyWI haDNAenc din taurin ort.er, derived,from
hanster , 2 SeqiERfe At lzﬁharwﬂmhfﬂwwmﬁrs T 0 phtgined by cloning in
Referentlal Example 1. Control plasmid pHyg without pHyg/TauT or TauT gene was
introduced by electroporation into the parent strain anti-glypican-3 antibody producing CHO
cell (see WO 2006/006693).  After selection of expression plasmid-transferred cells in the
presence of hygromycin (400 pg/ml), all of the stably growing cell strains were expanded
20  (pHyg/TauT: 8 strains, pHyg: 7 strains). TauT mRNA was prepared. Subsequently, 7
strains were confirmed to express TauT more strongly than the parent strain by the TagMan
method; they were selected as pHyg/TauT transferred cellss The mean mRNA
expression level of these transferred cells (7 strains) was about 40 times larger than the
control (7 straing). Cells of the total 14 strains were subjected to batch culture and
25  fed-batch culture in 50 ml shaker flasks with an initial cell density of 2 x 10° cellsml. On
day 7 of culture (late-stage), viable cell densities, lactate yields and anti-glypican-3 antibody
yields in those strains were compared. In batch culture, growth inhibitory substances such
as lactate accumulate in culture broth as cells grow and their growth is inhibited. However,
the viable cell densities (Fig. 11) and lactate yields (Fig. 12) in pHyg/TauT transferred cells
30 were superior to those in pHyg transferred cells (t test; p<0.05). With respect to
anti-glypican-3 antibody yield, 4 out of the 7 strains of pHyg/TauT-transferred cell showed
antibody yields higher than the highest yield in pHyg-transferred cell (Fig. 13). Further,
since superiority of pHyg/TauT transferred cells in anti-glypican-3 antibody yield became
more evident (t test; P<0.01; Fig. 14) in fed-batch culture, pHyg/TauT transferred T10 strain
35  (which showed the highest growth ability among the above 4 strains) and the parent strain
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20 96% or nore honol ogy, preferably 98% or nore honol ogy, nore preferably
99% or nore identity. The identity of nucl eotide sequences nmay be

determ ned by algorithm BLAST (Karlin and Altschul, Proc. Natl. Acad. Sci.
USA 90: 5873-5877, 1993). Based on this algorithm progranms such as BLASTN
and BLASTX have been devel oped (Altschul et al. J. M. Biol. 215:403-410,
1990). When nucl eoti de sequences are anal yzed by BLASTN 25 based on BLAST,
paranmeters may be set as expect value = 100 and word size = 12, for

exanpl e. “srfembjactcdﬁocfccbwclesulﬂme in hds g@ranhs 9srewltrrﬁtehwodﬂe satio bl was

(http:/ / %ﬁoatn{;(@ (?ayhoS P? gglﬁ]% Qﬂlgb %t n?nhsbge@ ﬁ%? b er

be |nser a vec
pref er abbmdtxd:tﬂth t ﬂenseqmndy; ltsamtlglypaﬁnﬁeqnhb@dytyldd adﬂe\gdm 9 g/bron' day S6 of hat t he

XL+ Bl eI e 5k o o SoneT Rdfi oSl i R e 180 ng

trans§ or ealdwEs e)tjaeéssm Falk moléwe drethe %él&ﬂféﬁlbﬂﬁ@@ﬁl 1Bt Thabk@uid fpEést nat ion
of transfor some ggs such as, anpicillin, tetrgcycllne kanamyci n

t
or chlor ##p EPE@FWY EEPEESHNG ogistenr Eaubr KbisePRBieo e rpise |theicotentiel &f e not
limted bQiboli-BrodGhEdis aﬂw&ex@%ﬁﬁsseapéo‘ie Bﬁe?ﬁ&%ed BEHA8S pFddBttioand DCR- Script.

In addition to these vectors, 27 pl7; etc. may be
enuner at ed when t he vector |s used for the purpose of subcloning a cDNA and

cutting hémlA TN WSRO VAkBHa! Polifaii’ Pk RS OSE Of

producin e of the resent ‘i nvention, anexpre n vVector is
espetd al IncreassififHutairerConssmpptensind ﬂ'amuneENomependmt Hmtlbmﬂjeﬂeldtmﬂaemm essi on
vect or {Ij‘eflﬁfablf%rbq%aﬁ t he above-described 5 features so that the vector is
ampl i fie BOSIUHCS"8d it also preferably has a pronoter which allows

ef ficient expr Tﬁépﬁ&ltlsﬁatﬁ and(pHngHﬁT\ transfeiQBrainDinga fed-Fatéhloudturedlid 1L ue,
341, 544-546; FASEB J.

| acZ d t 1989
?1892) ZJ%I rOmotzg)ce‘ éﬁr e{%?tsrert sfﬁgtt\@mettha cultusg protl eortainipg #5640,

1041- 1043)00Felld vaR #4KeR D thORRe Gt &W%h@gom@f M&hthlé%ﬁlhﬁé supRplatde. 1 0
addition to those |isted above, rglo Eq\war maci a), 10 Q Aexpress system

(Q abfen) wapsepmpteddyy qentrifiygation, i1l efeppled atgiorapiating a peotease bib¥gr BL21 i s

preferr ef@omplete Mini; Roche Diagnostics; Protease inhibitor cocktail tablets) was added to the cell
pellet. Then, the cells were completely disrupted on ice in a sonicator (MISONIX
ASTRASON MODEL XL2020) with a set of 5 seconds pulse-on and 5 seconds pulse-off

being repeated 12 times. The total volume of the thus treated cells was applied to a

20  centrifugal filter unit to thereby prepare a filtrate with a molecular weight of 5000 or less.

This filtrate was used as a sample for determining intracellular amino acids. Each sample

was subjected to detection and comparison of absorbance at 570 nm using a ninhydrin

reagent L-8500 set (Wako Pure Chemical Industries) and an improved model of Hitachi

fully automated amino acid analyzer (L-8500). Thus, various amino acid concentrations in

25  samples were determined.  Since the concentrations of amino acids and ammonia in culture
broth were directly measured values, concentration comparisons in the order of uM were

performed. On the other hand, since intracellular concentrations were obtained after

addition of 1 ml of cooled sterile water to the cell pellet and sonication thereof, the measured
congcentrations of various amino acids and ammonia were converted into values per cell,

30 followed by comparison of the converted values. To determine the ammonia concentration
ratios shown in Fig. 18, the detected ammonia value per 450 x 10’ cells in the parent strain at

the start of 1 L jar fed-batch culture was taken as 1 and compared with detected values at the

start of the culture and on days 6, 12 and 18 of the culture in the transferred strain. The

taurine values in Fig. 19 and the glutamine values in Fig. 20 were also determined by the

35  above-described amino acid analysis.
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The vector may conprise signal sequences for polypeptide secretion. Wen the
pol ypeptide is to be produced in the periplasmof E. coil, pelB signal
sequence (Lei, S. P. et al., J. Bacteriol. (1987) 169, 4379) may be used as
a signal sequence for polypeptide 15 secretion. Introduction of the vector
into a host cell may he performed, for exanple, by the calciumchloride

met hod or el ectroporation. In cases where a host cell other than E. coli is
used, vectors useful for producing a desired polypeptide include, but are
not |im ted t 0 Asnameslt; dbe iimtetelbipr emgioon e pHygSali€. tansterrpd Divad faasm

o OOF BB P Sk kBT e T b 18 2061 i Bl ™ 2
bacul Ovabénﬁbmmbmlaﬁﬁbo@»@f(ﬂlé rlejnZG BCO BRL; pBacPﬁ\K8) gl ant - deri ved
vebtore Co. 0. et liing saniento jon Taies Wet JLRTGR i0 She e BABIE S voct o S
(e.9.5 PEbLARY abow@c”féﬂ mﬂﬁbh&%@n%ﬁ?ﬁo‘iﬁ I(Pig. \I?Pte%e‘ﬁt (]ﬁt ehe deté?:téﬂhdlﬁnéﬁgr essi on

Kit fron Invitro , Baci |l lus subtilis-derived

expr essi aﬂuwwﬂ@g ¥ loecezys in thppgeg, strplnmsley of\p@ml ebo!screlwgqh@nlt@m was éaken
polypepthgf in animal cells (such as CHO cells, COS cells, N H3T3 cells,
etc.) is 1ntended, the vector preferably has a pronoter necessary for
expressi ng theApahmphptndeﬁnmdﬂhoﬂﬁﬁﬂﬁhﬂﬁnmﬁkaabﬁﬂmlmﬂtmumhmpmnhnhma

i ncl ude, but e not limted t SV4Q0 .pr ter .(Milligan et ture
(1675) * pmatiter efendghy ap i wpynhapine SgBeEAT Gt Arenit saualio s, |

Nucl e c ﬂ@t@z tRe Spardni Sfeih. 1810@3&2)“ ahewfNN Figooot %Iﬁtannﬁ@k@nsﬂh@ﬁ@lﬁ ahly, the
vector also has_genes for selecti ransforned ce e.dg.,

resi st aneBygdmekirans ol S50 WasiTeatarkabiy g Wwwoah%er%a&mmdwmc.n or

(418) . t ch not
). tﬁ%;ﬁﬁ]i’én‘?%n ae leﬁﬁ@ tagfélﬁ[eaﬂdeﬂ@agﬁ)u n%pe@ehtr é%ﬁea il %plé‘“‘%ﬁé‘pﬁ‘ﬁ‘ﬁ hor

when st ab¢lbgl®x&fﬁn,@95ﬂ@h rafo andgantibodyf pnoclutmoesabllmwm hy‘hrtfb)ms Ite itherebarmpise i cati on
26 oL ol a5 M 5, OREEL 15 AT BB R, 0
vect 5 hamtibody phddictipmrenhirvamentostiert efimdfyiptTaTierahsferked strain may ﬁbléll)sed by
ntr Oduc?a(tjmng t?r!ulsgt\)/rvteeg- bc%later&pdp%:afl(e 0 grlmlr)lg agids cher than taurine (e.g., glutamine). The
glutamine concentrations were obtained by converting the values determined by amino acid
analysis of the culture broth on day 4 of culture in Fig. 19 into values per 1x 10° cells.
Actually, anti-glypican-3 antibody yield was not dependent on the initial taurine
20  concentration (0-500 mM (62.575 g/L)) at the start of 50 ml shaker fed-batch culture (Fig.
21). No significant difference was observed in the parent strains in the effect of initial
taurine concentration on antibody yield.
The results described so far suggest that TauT strongly expressing strains have high
antibody production ability even if the medium does not contain taurine at the start of culture
25  and that there is a possibility that such strains also promote uptake of amino acids other than
taurine.
The present invention is applicable to any antibody-producing cell.
All publications, patent and patent applications cited herein are incorporated herein
by reference in their entirety.
30
INDUSTRIAL APPLICABILITY

The present invention is applicable to production of polypeptides.

SEQUENCE LISTING FREE TEXT
35 <SEQIDNO: 1>
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met hotrexate (MIX). On the other hand, when tentative expression of a gene
of interest is 5 intended, a nethod may be used in which COS cells carrying
a gene expressing SV40T antigen on the chronosone is transforned with a
vector having the replication origin of SV40 (e.g., pcD). As the
replication origin, a replication origin derived from pol yomavi rus,

adenovi rus or bovine papillomavirus (BPV) may al so be used. Further, the

i t ai | ect.abl K i Li.fyi t h
nuRber of the. SERL R Eios By BifRphds wfudRe S hepdlodiilig kel Blengie 1 6
mar ker s iafiitogciBsferased (AdTe) NGKEGOW ENZYME: 2.62n2 NHoy egsiemi¢huyihad 18765 ansf er ase

( APH) gerlgggiﬁ}/ﬂi (;I'h)r']e ki nase (TK) gene, E. coli xanthi ne-guani ne
phosphori Pakif er ase (Ecogpt) gene and di hydrofol ate reductase (dhfr)

gene. The presgpQ MNKENDIshhwPiheGhfteSackd S&litncddof RlimAPSlamind Anihotransf@sse DNA
encoding ALT 15 and a transferred DNA encoding a taurine transporter, both

d
or ei $hel(AbTDwh Wﬁ%%ﬂﬁd@mswﬁ%@m@bt2§?$) When eukaryotes are

used, anidgﬁb]@fllqb$3>pl ant cells, fungal cells, etc. may be used as the
host. Specific exanples of animal cells include manmalian cells, such as CHO
cel s Q Exp. SERHID Ny Fsshowsthe mulpptidecmguensk o€ 2 gemaensedling human jalanimecel | s,

cel I s, samiiEh gt A A KBGGTERANED 82 Y FlfhoBhichs (AR 201

358- 340) 84806)i nsect cells, such as sf9, sf21 and Tn5 cells. Anmoung CHO

cel | d - ing DHFR gene (Proc. Natl. Acad. Sci. USA (1980) 77,
4216-%5142'(%5559%*3%&%-1 (Prot. Natl. Acad. Sci. USA (1968) 60, 1275) are used

with particul SECQIYNG: dghowdthe amiicgdviksequass iob human alatinanasiethoiransforasani mal

cell, CHO cell e LAkl v ferred. Introduct| t he DNA whi ch
may be ||‘?E‘5‘F“[S&‘§Ia d ﬁﬁ%@ézw fﬁﬁ&l %%B"EPS@@N&“):TE%(% per formed by
such net k@ge) @ENOhe>cal ci um phosphat e net hod, the DEAE dextran nethod, a

met hod using a _cationic ribosome DOTAP (Boehri nger-Mannhei n, X
el ect r opor at i onEQ Iy O Y $hetys the puclestide,sequence of @sgeawﬂca&ngaé?m @lgnine

prodyst i QhincRrahlféaid @na1} alREGE T YRIE: 2901 2 | Bus AfsdtMVoase) 276280y pept i de
production systemand this may be subjected to callus culture. As fungal
cel I's fo<SEQEHEE: 63e production, specific exanpl es include yeast bel onging

to the SEQ ID NO: 6 shows the amino acid sequence of mouse alanine aminotransferase
(ALT1) (KEGG/ENZYME: 2.6.1.2/Mus musculus (mouse): 76282) .
<SEQID NO: 7>
20 SEQ ID NO: 7 shows the nucleotide sequence of a gene encoding mouse alanine
aminotransferase mutant (ALT2) (KEGG / ENZYME: 2.6.1.2 / Mus musculus (mouse):
108682) .
<SEQ ID NO: 8>
SEQ ID NO: 8 shows the amino acid sequence of mouse alanine aminotransferase
25  mutant (ALT2) (KEGG/ENZYME: 2.6.1.2 / Mus musculus (mouse): 108682) .
<SEQ ID NO: 9>
SEQ ID NO: 9 shows the nucleotide sequence of a gene encoding rat alanine
aminotransferase (ALT1) (KEGG/ENZYME: 2.6.1.2 / Rattus norvegicus (rat): 81670) .
<SEQ ID NO: 10>
30 SEQ ID NO: 10 shows the amino acid sequence of rat alanine aminotransferase
(ALT1) (KEGG/ENZYME: 2.6.1.2 / Rattus norvegicus (rat): 81670) .
<SEQID NO: 11>
SEQ ID NO: 11 shows the nucleotide sequence of a gene encoding dog alanine
aminotransferase (ALT1) (KEGG/ENZYME: 2.6.1.2 / Canis familiaris (dog): 609510) .
35 <SEQIDNO: 12>
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genus Saccharonyces, e.g., Saccharonyces cerevisiae, and filanentous fungi
bel onging to the genus Aspergillus, e.g., Aspergillus niger. \Wen
prokaryotes are used, production systens using bacterial cells are known.

35 Specific exanples of such bacterial cells include E. coli (such as JMLO9,
DH5a, H13101) and 29 Bacillus subtilis. The pol ypepti de encoded by a gene
of interest may be obtained by transformng these cells wth the gene of

i nt t d i 1 t f orned | ' Lbtra. .Th t b
por formed by kb RaIhoesrobd e GhTERe Seateaod ot Wid BanipCimblptifosen *°
cell's, a(ALTedi (KMESGHENBYMIERS. INENCanRdnilBdio (dog): I6bBb10raybe used. A serum

suppl enent as_fetal calf serum (FCS) nay be used jointly.
Al t er nat ﬁsgl(it,bcg@ri?ﬁfree culture may be performed. The pH during cul ture

i s preferably SpEQUID N0: 23 8howWdthe fldlédtide séqghenteldalgéne AROAIAS MEHCAAllARAU!
30-40C for about 15-200 hours. |f _ necessary. replacenent of the nedium

aer at Pon fEa8dalagipe Aminetransterase (ALY REGG ¢ 1Y ‘ot-Adre haXenopps, lagviso
producti qmﬁkﬁ%dmgj:q%gyose using animals or plants. A gene of

interest is transferréd into these aninmals or plants to produce the
pol ypept i<¢EQ P NBe 14%ani nal bodi es or plant bodies. Then, the polypeptide is

col | ect ed. Ther%qjg%" Si4 S@% tHé?n% eE{ch' &ﬁh%%%wpﬁﬁgd ?ﬁg%laﬁ’ﬁne.p' ant s.

When ani nals a , aval | e producti on systenms I nc se using
manmal s  abtnaransfeesc (ALT IGAKEGGR i/ ENZYMED 2.0b2 ¢ eXenopusc laevib Afrioan mlaweded as
manmg bs ;fF\g ?‘%gﬁser’ SPECTRUM Bi ot echnol ogy Applications, 1993). Wen
manmmal’s NS ,‘transgenic aninmals may be used. First, a gene of interest
i s fused <SEGIpNQe18ncodi ng a pol ypeptide produced inherently in mlk (such

contai ni ng. t hi SEQAL B JSeEvaBt RatRafscafis2ar daste ko Ty e { hen
i mpl ant ed.nﬁﬁbtiahﬁexugeeﬁrMIPf(I@G@WEszaiz.amgm@domméldmg@heﬂ(Iﬁmrﬂ«y;;t can be

obtained fraomthe nmlk produced by transgenic goats born fromthe goat
whi ch ac@ﬂﬁleqc'tlﬁ@)eﬁbryo or the offspring of the transgenic goats. In

orderst o 4Ry EPANG: &€ yield of milk containing the polypeptide
SEQ ID NO: 16 shows the amino acid sequence of fruit fly alanine
aminotransferase (ALT1) (KEGG/ENZYME: 2.6.1.2 / Drosophila melanogaster (fruit fly):
Dmel_CG1640) .
<SEQID NO: 17>
20 SEQ ID NO: 17 shows the nucleotide sequence of a gene encoding nematode
alanine aminotransferase (ALT1) (KEGG / ENZYME: 2.6.1.2 / Caenorhabditis elegans
(nematode): C32F10.8) .
<SEQID NO: 18>
SEQ ID NO: 18 shows the amino acid sequence of nematode alanine
25  aminotransferase (ALT1) (KEGG / ENZYME: 26.12 / Caenorhabditis elegans
(nematode). C32F10.8) .
<SEQID NO: 19>
SEQ ID NO: 19 shows the nucleotide sequence of a gene encoding one of two
kinds of Japanese rice alanine aminotransferases (KEGG / ENZYME: 2.6.1.2 / Oryza sativa
30  japonica (Japanese rice): 4342210) .
<SEQ ID NO: 20>
SEQ ID NO: 20 shows the amino acid sequence of one of two kinds of Japanese

rice alanine aminotransferases (KEGG / ENZYME: 2.6.1.2 / Oryza sativa japonica (Japanese
rice): 4342210) .
35 <SEQIDNO:21>
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produced by the transgenic goats, hornones may be appropriately adm nistered
to the 25 transgenic goats (Ebert, K M et al., Bio/Technology (1994) 12,
699- 702). Exanpl es of insects which may be used include silkworm 1In this
case, silkworm is infected with baculovirus carrying a transferred gene
encodi ng the pol ypeptide of interest. The polypeptide of interest can be
obt ai ned fromthe body fluid of the siIkvvorm(Susurm M et al., Nature

(1985) 315, 592 30 rthe Iant are use t obacco can

yp oal by be- s el 2b et Mudatls Seatentof okt i ologe oty Bt | de of
i nterest igdsiof $aphhedd ricdilgnife Ahinbirartfepdses IKBGE CENZYME2.€11.2 / DR s33R) . whi ch
is then transferred into a bact)erl um such as Agrobacterium tunefaciens. A

t obacco pinonica(lapaese RgedA3A8MH t abacum) is infected with the resul tant

bact er i umsED ROJ: 2@£ptl de of interest can be obtained fromleaves of this
plant (Julian, 35 K - et al., Eur. J. Imunol. (1994) 24, 131-138). 30
The pél ypept i dSEQIR Nfbt%’ﬁ sh@wsmowmsam@acer plooner ofeworkindseof Japanese host

| |
gﬁre ng o(r)réo%]deutrlleous poﬁypeptl c}dj@?so?ql on and %glr)le?)r%ﬂtl tx%'gﬁﬁﬁﬁﬁa' o

pol ypept i(fapanesericé)ed398624r ned usi ng conventional isolation and purification

nmet hods jdes, and are not limted in any way. For 5 exanple,
pol ypept I%ﬁ@@%ﬁ?ﬁggl solated and purified by appropriate selection and

conbi nati on OfSBarIMUBIC 008 sstawd ttlee hmickpotide syencasof ey ogamt o gnicxding

cot VB b Bl S S ok B2 ol vert.
SDS- pol y@yamdml@eomﬁienﬂdeecmww)em s, isoelectric focusing, dialysis,

recrystal &E’O tc. 10 Exanpl es of chronat ography include affinity
chromattogﬁégﬁéD exchange chr omat ogr aphy, hydrophobi ¢ chromat ogr aphy,

gel filtration SHEYPINe: Rhahews *i'lﬁé)ﬂiﬁin@%cﬁpBé@uen@dépCFﬁmﬁas&W&nﬁEﬁweaphy
etc. (Strategies for Protein Purl fication and Characterjzation

Labor at orajanmsy psinolyepsferase EGKESEHi /e ENEYMEr 2i6ak2 ¢t Cyanidiosthyzasy meselagiar bor
Labornat ormg@)s, 1996). These chr omat ogr aphi c techni ques can be carried
out using ul d’ phase 15 chromat ography, for exanple, HPLC, FPLC, etc. The
present i BR:35%0 incl udes those

SEQ ID NO: 25 shows the nucleotide sequence of a gene encoding Saccharomyces
cerevisiae alanine aminotransferase (ALT1) (KEGG /ENZYME: 2.6.1.2 / Saccharomyces
cerevisiae: YLRO8OC) .

20 <SEQID NO: 26>

SEQ ID NO: 26 shows the amino acid sequence of Saccharomyces cerevisiae
alanine aminotransferase (ALT1) (KEGG/ENZYME: 2.6.1.2/ Saccharomyces cerevisiae:
YLRO89C) .
<SEQID NO: 27>

25 SEQ ID NO: 27 shows the nucleotide sequence of a gene encoding Saccharomyces
cerevisiae alanine aminotransferase mutant (ALT2) (KEGG / ENZYME: 26.12 /
Saccharomyces cerevisiae: YDR111C)
<SEQ ID NO: 28>

SEQ ID NO: 28 shows the amino acid sequence of Saccharomyces cerevisiae

30 alanine aminotransferase mutant (ALT2) (KEGG / ENZYME: 2.6.1.2 / Saccharomyces
cerevisiae: YDR111C) .
<SEQ ID NO: 29>

SEQ ID NO: 29 shows the nucleotide sequence of a gene encoding Ashbya
gossypii alanine aminotransferase (KEGG / ENZYME: 2.6.12 / Ashbya gossypii

35  (Eremothecium gossypii): AGOS_AGRO85W) .
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pol ypeptides highly purified using these purification nmethods. Before or
after the purification, it is also possible to give optional nodifications
to the polypeptide or renove a partial peptide therefromby reacting the
pol ypeptide with an appropriate polypeptide nodification enzyne. Exanples
of such enzyne include, but are not 20 [imted to, trypsin, chynotrypsin,

| ysyl endopepti dase, protein kinase and gl ucosidase. In the present

i nvention ) t of "cells into which DNA has been transferred”
encomass@@ﬁ?%ﬁ@gcel | s into which exogenous DNA has been incorporated

Ey ggneti c re_ccsliQ(rjIBLNo)a Ioeﬂimm!mgﬁnﬁmxtacﬁlhﬁq}mebld Ashby@igeabsypﬁcmigﬁmus DNA
as een activage e L.vat 1 ec ol O See, or , exanpl €,
| nt er nat | BHAPL faﬁf*caﬁ?%ﬁ&z@%@ﬁgge%/ %Qﬁm%&%g@i@mﬂeﬁwm OSSR e n

corresponglzng AGROBSwWgndogenous DNA or transcription of the DNA has been

initiated or increased. EXAMPLES Hereinbel ow, the present invention will be
descr PbedcSHR BN détai|l with reference 30 to the fol | owi ng Exanples. It

shoul d be not e_d_;g@qb NeESA @mptlhgsmglrégﬁ&r ggq[, R (g][g ?ﬁﬁ@gmjohjn%;%gtﬁﬁdang_ t he

present invention and not for limting the scop e presefnt invention.
[ EXAVPLE alljicaps oalanine @ininqiransfenarsp at KESe|/| ENZa¥MRe 24 2ot Candifie ralbieansene
Using a @mg}@l Human Liver QUI CK-Cl one cDNA (O ontech Laboratories, 35
Inc.) as a ténplate, alanine am notransferase (ALTI) gene derived froma
human | i ve&SEQWH3 N(BB2»bt ai ned by a PCR nethod. The gene thus cloned was

sequenced and i t C AL T1 bas n, i I wi th.published
huma r(.SALTl. The%%&i'@ngg)neﬁt ﬁ"&?’%g& g"h%odaaﬁasg&i?ﬁ%f%to??ﬁg&g? aﬁﬁ%()aé‘nssqtla;né fin the
sequence afindtfd§eiass e SKEGUHH/RNZ ¥RIB Q6. L7 664ndidadibicans t QADS) 346nd coded f or

496 am no i including four different am no acids (R53S, Q72R, F286S, 5
MB32K) , b‘fﬁﬂﬁ?ﬁc&g?used as a PCR clone of the human l|iver derived ALTI for

cel | nodul ati GEQ [ EXANRLE32] shows ahé enicleofid i eqobhcdi 6f ta byentr ancddaig of
ot el s aiiumios” e R BER n AT A T
pPur -jAL TIschizbshcchatorftds BbivBe: SpBLs8208) . 2) . which
<SEQ ID NO: 34>
SEQ ID NO: 34 shows the amino acid sequence of Schizosaccharomyces pombe
alanine aminotransferase (KEGG / ENZYME: 2.6.1.2 / Schizosaccharomyces pombe:
SPB(C582.08) .
20 <SEQIDNO: 35>
SEQ ID NO: 35 shows the nucleotide sequence of a gene encoding Aspergillus
nidulans alanine aminotransferase (KEGG / ENZYME: 2.6.1.2 / Aspergillus nidulans:
AN19232) .
<SEQ ID NO: 36>
25 SEQ ID NO: 36 shows the amino acid sequence of Aspergillus nidulans alanine
aminotransferase (KEGG /ENZYME: 2.6.1.2 / Aspergillus nidulans: AN1923.2) .
<SEQID NO: 37>
SEQ ID NO: 37 shows the nucleotide sequence of a gene encoding Aspergillus
fumigatus alanine aminotransferase (KEGG / ENZYME: 2.6.1.2 / Aspergillus fumigatus:
30 AFUA 6G07770) .
<SEQID NO: 38>
SEQ ID NO: 38 shows the amino acid sequence of Aspergillus fumigatus alanine
aminotransferase (KEGG/ENZYME: 2.6.1.2 / Aspergillus fumigatus: AFUA_6G07770) .
<SEQ ID NO: 39>
35 SEQ ID NO: 39 shows the nucleotide sequence of a gene encoding Aspergillus
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were CW pronoter expression plasm ds, were constructed. The pPur-ALT1 or
pPur expression plasmds that did not contain the ALTI gene were introduced
into anti-glypican-3 antibody-producing CHO cells as parent strains (see

I nternational Publication WO 2006/ 006693) by el ectroporation, and cel
strains that exhibited high proliferation in static 15 culture in the
presence of Puronycin (6 g/m) (pPur-ALTI: seven strains, pPur: three

strains) were gel.ected. After ex i 0n, | repared fromthe
oPur - AL TIOTGE iR groaiEest NG 1 ERAYME AR R el dvmbgn
| evel s wex@ospobsaioedd)by a TagMan nethod. Further, a conparison was nade for
t he antib%%ﬁ%ﬁd Between pPur-transferred cells as a control (three
strains) 0:4P7 aj ns of human ALT | -transferred cells that 20
proliferated atsEp MHVIRD: aguhy@s @ikt arhiflo tARI se@fisiRe WA kil lvks NRyzae alanine
pPur-transferred cells_durin t he shake culture. During fed-batch culture
FENRYME A0

in a 50 rAminoteavsferase o SKEGG 1 2i6a)- 2 cAspergiluspsyaag: APOI0Q300936det | s/ i,
the anti -@ippirsfigy: d18nt i body yield of pPur-ALTI -transferred cells (four
strains) on day 17 at the |late stage of the shaker culture was significantly

hi gher than tH&Q 87 NSPAL shown ghepuciegtidesequence lof a gens engpdiag (rypteenseus p <
0.01, Fi 7 2 = e i,n N?é?'ﬁl‘é n,
expr essi %gog)}?%@n,%h@%&é@gﬁa?%é tgﬁﬁg\eﬁz/ %ro uced 2t6ﬁggl);%g’st?“§§ko%nt of

an anti bosyformansHECE1 UANGOBNY shaker fed-batch culture, and they were
subj el@t ed<§E&];[§:gIQ2§%§h culture in 1 L jars (an initial cell density of 10 x

105 el l result, the antibody yield of A72 was 2.9 g/L on day 19
of the cultur SEQUDCNOWE2 showattky amimdnadid eeqendebofllCryptezbcbuefnebbimiid. 2 g/ L)

Fig. 4). .30 Since no.incr ed. in the antibod i el P41 on
oy 214" A AGAEE (RECSTENGIME i £ Sridfofiui dgpibptans 1EGe
hi gh-yi elgNgopsbogti on of an anti body by A72 was considered to be

attributabl e to the survival ratio maintaining effect (Fig. 5). Further,
pHyg/ ALT-% NO: 8% cel 1 s (three strains), which were drug-selected in the

presqace of  HIH@PM NG 426ws tHElnucleptide SeRidNeE ofa Bbreddncdding liggscri bed

above, were subjected to 35 fed- batcg culture, together with the parent

strain, idiscodeyn glanae aminotasterase EEGEHeASEN 112£.1.37 Digtyestelipay ni) . As

a result,qid-BeARIHDE ¥Pixgae 3 antibody yield of the pHyg-ALT-transferred
cells on éégg E%Hat t e Iat?geD stage of the tube culture were 471ng/L, 544ny/L,

and SSSWSE?IQDNOI 44>
SEQ ID NO: 44 shows the amino acid sequence of Dictyostelium discoideum

20 alanine aminotransferase (KEGG / ENZYME: 2.6.1.2 / Dictyostelium discoideum:
DDB_0232139) .
<SEQ ID NO: 45>

SEQ ID NO: 45 shows the nucleotide sequence of a gene encoding Trypanosoma

brucei alanine aminotransferase (KEGG / ENZYME: 2.6.1.2 / Trypanosoma brucei:
25 Tb927.1.3950) .
<SEQ ID NO: 46>
SEQ ID NO: 46 shows the amino acid sequence of Trypanosoma brucei alanine
aminotransferase (KEGG /ENZYME: 2.6.1.2 / Trypanosoma brucei: Tb927.1.3950) .
<SEQID NO: 47>

30 SEQ ID NO: 47 shows the nucleotide sequence of a gene encoding Leishmania
major alanine aminotransferase (KEGG / ENZYME: 26.1.2 / Leishmania major:
LmjF12.0630) .

<SEQ ID NO: 48>
SEQ ID NO: 48 shows the amino acid sequence of Leishmania major alanine
35  aminotransferase (KEGG/ENZYME: 2.6.1.2/ Leishmania major: LmjF12.0630) .
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showi ng that the antibody yield of any one of them was greater than that of
the parent strain (400 ng/L) (data not shown). 5 Then, pPur-ALT1 or pPur
was co-transferred into T10 which was a pHyg-TauT-transferred cell used as
a parent strain (see Referential Exanple 2 described Ilater). TauT/ALTI
co-expressing cells that exhibited high proliferation and expressed human
ALT | at high level (six strains) and TauT/pPur co-expressing cells that
exhibited high proliferation (eight strains) were selected and subjected to
fed-batch culture in 50 nL shaker 10 flasks (an initial cell density of 10 x
105 cel | ¥SHQID Nt 4anti - gl ypi can-3 anti body yield of TauT/ALTI

CO- expressing c i re ALT expressing cells, on day 4 of_.the shaker
culture was si gﬁ%é ﬁPaﬁ@l ggﬁ %ﬂ‘etW&]l'?mF aﬁquwgqggwgypﬁrengglp{gs?r(e[ ok p <
0.01, Fi Qindd) of EfidrhoebANhistolyies aRniha hlifdtrbhsfeRs@X PIGSGGNIENZVME: 2 Bhat2
produced the | ar .ampunt of .an anti body (881 ny/L/4 days) and expressed

est
ALTI ﬁRNAEaﬁanloﬁl@ngi‘tglﬁﬁ@é 2334080090, 15 the study using the shaker fed-batch
culture, am%gypj(ggbgd to fed-batch culture ina 1 L jar (an initial cell
density of 10 x 105 cells/nL). The antibody yields were as high as 1.3 g/L
on day 7 of tHEQIPNGD:SO shows the pmine asid sequense of ene afiwe kinds oBEgagoebaon day

12 of thg, Ure. . o ay L HUr . day 21
of the cﬁrﬁﬁ&%&(%&%%mfgﬁs%er(e@ ea/r y |gE§fﬁ% an %g§\l}§f0:l?gfseg‘for TPO8
(656 nyg/ 1233.t00009) ,. which was a control strain that produced 20 the | argest

anou of i anong the TauT/ pPur co-expressing strains (2.4 g/L on
day 9@ of<%ﬁgﬁ¢§?§é). The anti-glypican-3 anti body yield of TA4l, a

TauT/ ALTI co- eX§E@JIBINQ: §t shows themuckdatidelseqoénce lof af gede leadodingconet ofiva N a 50

m shaker, .f| ask_was i,ncr.eased addi tion a- k ut ich,. like
Tl ani e, s o ER M RSB H, AnRé ariadingerasd; “GaiG LB RRE S Bl 1 X
ant i body /Ehﬁhﬁemhigalytiéaélszoom‘@ culture was 1452 ng/L in the presence of 2.5
mM a- ket o%ﬁuéﬁéﬁ%g,égand 1239 ng/L in the absence of a-ketoglutarate. The

above res f that cells capabl e of high-yield antibody production
at thg |ate stUPIONGULLIHRs GheAmBR Rk *iikde BY ol dfitivb kirds bP EfsRbesSi Ng ALT

| . The present invention is applicable to_any antibody-producing cell. 30
histolytica alanine aminotransferases (KEGG / EN. : 2.6.1.2 /Entamoeba histolytica:
24.100016) .

<SEQ ID NO: 53>
SEQ ID NO: 53 shows the nucleotide sequence of a gene encoding one of four
20 kinds of Trypanosoma cruzi alanine aminotransferases (KEGG / ENZYME: 2612 /
Trypanosoma cruzi: 506529.420) .
<SEQ ID NO: 54>
SEQ ID NO: 54 shows the amino acid sequence of one of four kinds of
Trypanosoma cruzi alanine aminotransferases (KEGG / ENZYME: 2.6.1.2 / Trypanosoma
25 cruzi: 506529.420) .
<SEQID NO: 55>
SEQ ID NO: 55 shows the nucleotide sequence of a gene encoding one of four
kinds of Trypanosoma cruzi alanine aminotransferases (KEGG / ENZYME: 2.6.1.2 /
Trypanosoma cruzi: 506529.430) .
30 <SEQID NO: 56>
SEQ ID NO: 56 shows the amino acid sequence of ome of four kinds of
Trypanosoma cruzi alanine aminotransferases (KEGG / ENZYME: 2.6.1.2 / Trypanosoma
cruzi: 506529.430) .
<SEQID NO: 57>
35 SEQ ID NO: 57 shows the nucleotide sequence of a gene encoding one of four
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[ REFERENTI AL EXAMPLE 1] d oning of CHO Cell-Derived Hanster Taurine
Transporter Gene Total RNA was extracted fromanti-IL-6 receptor

ant i body-producing cells (A CHO DXBl11l cell line into which an anti-IL-6
receptor antibody gene had been transferred) 35 (Japanese Unexani ned Patent
Publication No. Hei 8-99902), and then cDNA was 33 synthesized therefromin
a poly(A) dependent manner. Hanster taurine transporter (TauT) gene was

obt ai ned by, P sing as a tenplate the c fr _
restrict iISﬁds g ;umg%ogﬁi frut neaﬁ?fm@(grﬂﬁ%%sﬁ% g% ?ng‘?@oﬁt ai ni ng
the 5'-erfypadsémecrud’ SWsd9d20uence conserved between rat and nouse TauTs

wer e desi%g%g gﬂf\&gucl eotide 5 sequence of the cloned gene was determ ned.
Fromits MHNOeh ot her TauT genes of known species, the cloned gene

was confirmed twgrm@aoham&ewﬁwﬁn{iﬁé 9hcid8)sq|gu&|i& of.IBh& Lfafoufl eBUSNCe Of
hanst er TauT has hi gh honol ogy with nouse Tau

] 'E&?G%identi?tdy%iﬂp rat TauT
( 96% i5deniypPanpsQpRIcTHE HANNEANIMQtrsterasesnt {REGG /ENZYMERZ. 6di%t Bypanpsemaanst er
TauT is T ARRPIAHr Wi th 12 transmenbrane regions (Fig. 9). 10
[ REFERE L EXAMPLE 2] Increase in Viable Cell Density, Inhibition of
Lactate THEQUENQHF%Nnd Increase in Antibody Yield, as Caused by Transfer of

Hanster Taurin i 0 . ar I I ! T (Fig.
10) was const rﬁ%‘%@&ﬁgﬁé ?%%fé%ﬁ\%a%oza &sségﬁée?‘ﬁgg’?ta%{‘%%@@%@u
( her ei nafkisds, offAoyPanapome winti adlavett bminotremsferases n (KB v dENZ¥MEQ65b12e/ 1.
Contr asm d Hyg/ TauT or TauT gene was introduced by
el ectﬂopﬁ%ﬁ%ﬁmﬁﬁﬂm\&tﬁggf]%@t "strain anti-glypican-3 anti body producing
CHO cel I<SER@EDWOD: 3006/ 006693). After selection of expression
pl asm d-transfe cells jn.the resence. of hygronycin (400 g/.nj),.all of
the stably gr ovééfgdlpeﬁ\l'é‘séba‘“thﬂ‘é’svﬁggémw%a?ﬁ’dleaeq?g‘%fp Qflq'ﬁﬁ%uﬁq%‘mﬁa?%s;
pHyg: 7 srr?rﬁdrﬂmma drax BlanYAmMRSransfenadse dKIREG S BNZYNMEY2 6.1 2 /SkryjnBsone " €

Q ex

confirmed _ gress TauT nore strongly than the parent strain by the TagMan
nmet hod, tm-ﬁ/\l@ 8. lected as pHyg/ TauT transferred cells. The nmean nRNA

15 <SEQID NO: 61>
SEQ ID NO: 61 shows the nucleotide sequence of a gene encoding hamster taurine
transporter.
<SEQID NO: 62>
SEQ ID NO: 62 shows the amino acid sequence of hamster taurine transporter.
20 <SEQID NO: 63>
SEQ ID NO: 63 shows the nucleotide sequence of a gene encoding rat taurine
transporter  (GenBank NM_017206) .
<SEQ ID NO: 64>
SEQ ID NO: 64 shows the amino acid sequence of rat taurine transporter
25 (GenBank NM_017206) .
<SEQ ID NO: 65>
SEQ ID NO: 65 shows the nucleotide sequence of a gene encoding mouse taurine
transporter  (GenBank NM_009320) .
<SEQ ID NO: 66>
30 SEQ ID NO: 66 shows the amino acid sequence of mouse taunne transporter
(GenBank NM_009320) .
<SEQ ID NO: 67>
SEQ ID NO: 67 shows the nucleotide sequence of a gene encoding human taurine
transporter  (GenBank NM_003043) .
35 <SEQID NO: 68>
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expression level of these transferred cells (7 strains) was about 40 tines
| arger than the control (7 strains). Cells of the total 14 strains were
subj ected to batch culture and 25 fed-batch culture in 50 m shaker fl asks
with an initial cell density of 2 x 105 cells/nil. On day 7 of culture
(late-stage), viable cell densities, lactate yields and anti-glypican-3
anti body yields in those strains were conpared. In batch culture, growh

i nhi bitory subs S uc as |l actate accunul ate culture broth as cells
orow and { hei r SEOUDNNCE 68 18 S s T8 seduefercof Puih Wbk HAHAEr oo
(Fig. 11) @peBhaeNM eoyamshds (Fig. 12) in pHyg/ TauT transferred cells 30
were superior to those in pHyg transferred cells (t test; p<0.05). Wth

respect to anti-glypican-3 antibody yield, 4 out of the 7 strains of

pHyg/ TauT-transferred cell showed antibody yields higher than the highest
yield in pHyg-transferred cell (Fig. 13). Further, since superiority of
pHyg/ TauT transferred cells in anti-glypican-3 anti body yield becane nore
evident (t test; P<0.01; Fig. 14) in fed-batch culture, pHyg/ TauT
transferred TIO strain 35 (which showed the highest growth ability anong the
above 4 strains) and the parent strain 34 were subjected to fed-batch
culture in 1 L jar. As aresult, the viable ratio of T10 was nmaintained at
80% or nore even on day 32 of culture (Fig. 15, with inhibited |actate
production. Consequently, its anti-glypican-3 antibody yield achieved 2.9
g/L on day 35 of «culture (Fig. 16). It was confirnmed by flow cytonetric
anal ysis that TauT-transferred T10 5 cell was expressing TauT nol ecul es on
the cell nmenbrane (Fig. 17). These results suggest that by artificially
expressing hanster Taut, it is possible to raise the potential of

anti body-producing cells and create strains capable of enhanced anti body
production. [ REFERENTI AL EXAMPLE 3] Inhibition of Anmoni a Production,
Taurine Uptake, 10 Increase in d utam ne Consunption and Tauri ne

Non- Dependent Anti body Yield in Hanmster TauT Transferred Strains The parent
strain and pHyg/ TauT transferred strain were fed-batch cultured in 1 L jar
with an initial cell density of 2 x 105 cells/m . Apart of the culture broth
containing 450 x 105 cells was taken fromthe jar at appropriate tine
points. After the culture supernatant 15 was separated by centrifugation, 1
m of cooled sterile water containing a protease inhibitor
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(Conpl ete M ni; Roche D agnostics; Protease inhibitor cocktail tablets) was
added to the cell pellet. Then, the cells were conpletely disrupted on ice
in a sonicator (M SONI X ASTRASON MODEL XL2020) with a set of 5 seconds

pul se-on and 5 seconds pul se-off being repeated 12 tines. The total vol une
of the thus treated cells was applied to a 20 centrifugal filter unit to
thereby prepare a filtrate with a nol ecul ar wei ght of 5000 or less. This
filtrate was used as a sanple for qﬁg&&gﬁlng intracel lular am no aci ds.
Each sanple was subjected to detect d conpari son of absorbance at 570
nm usi ng a ninhydrin reagent L 8500 set (Wako Pure Chemi cal Industries) and

an i nproved nodel of Htachi fully uto d no aci.d an 8500) .
Thus, vari ous aﬁi n‘g‘ﬁ‘ﬂl—‘l(djaegﬂ? FMEIPR 13 rPog’Belét F‘é@p‘iﬁé?gec r%‘b Si nce
t he conceghicRkin @iprékﬁés%axﬁfé ﬁﬁn&%sﬁfﬁé@ thihdsrh ﬁéﬂsfe%@ DN @ﬁébdmg

directly rreasure val ues, concentration conparisons_ in the order of pMwere

per f orreddestred polpegtideanditbereby allowing theeallde prodypesaiddssednolypeptides wer e
obtained after addition of 1 m of cooled sterile water to the cell pellet
and soni cation thereof, the nmeasured concentrations of various am no acids

and ammoni a wer? cbeveethed of rlasmy k| whsseip ahe eell WM‘QUSthE]YOWeSB@S Qimipﬁari son
f th TP j
o L1 SO b A 1 T T OB )

par ent sttrmsfenad the start of 1 L jar fed- batch culture was taken as I and
conp d wth detected values at the start of the culture and on days 6, 12
and 18 of the culture in the transferred strain. The taurine values in Fig.
19 and the gl utaniTie methu@swficlairfilgor ZOWhmeimhd cubls dbdt estrongle @xwgsst digning5
above- desch bed % cid ana SI S. @i tr?P&fult the intracel |l ul ar
amoni a i MY, El‘l'ﬁ‘ﬁﬁ%’ﬂ’é‘?sf’@ UE'P‘FE?IHP £ SUMMNt ai ned at a | ow
concentratlon at the late stage of culture; is believed that this
contributes to hi anti b ield (Fig, ) Intracel lular taurine
concentration r‘bt ?ﬂ&e géét‘é e Whergin ﬁ'@ %eél JHOBBLY 2&XPress o taunNg) e g
above§ ory AreCRICiBIY Wiakh DR dnkbdin %é&bmn@%ﬁﬁﬂ&rtér hastbeteﬂemq@ﬁe%aed ammoni a
n

val ue per 200 x 105 cells in the pare strain on day 4 of shaker
batch culture was taken asl.

5. The method of claim 2 or 4, wherein the cell is Chinese hamster ovary cells.

T

6. The method of any one of claims 1 to 5, wherein the desired polypeptide is an
20  antibody.

7. The method of any one of claims 2 to 6, wherein the DNA encoding the alanine
aminotransferase is any one of the following (a) to (e):
(a) a DNA encoding a polypeptide having the amino acid sequence as shown in
25 SEQIDNO:2,4,6,8, 10,12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46,
48, 50, 52, 54, 56, 58 or 60,
(b) a DNA encoding a polypeptide which has an amino acid sequence derived
from the amino acid sequence as shown in SEQ IDNOQO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22,
24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58 or 60 by substitution,
30  deletion, addition and/or insertion of one or more amino acid residues and yet has alanine
aminotransferase activity,
(c) a DNA encoding a polypeptide having 70% or more amino acid sequence
homology with the amino acid sequence as shown in SEQ ID NO: 2, 4, 6, §, 10, 12, 14, 16,
18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58 or 60 and yet

35  having alanine aminotransferase activity;
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As a result, it was found that pHyg/ TauT transferred strain had taken up
taurine in a nmanner dependent on the anmpbunt of taurine added and that its
upt ake was al nost equal to 10 that by the parent strain. However, as shown
in Fig. 20, glutam ne consunption in pHyg/ TauT transferred strain was

remar kably high conpared to the parent strain and was not dependent on the
initial taurine concentration It has been reported that gl utam ne inproves

cell grow h, su ntL roduct i on R onmas to
t hereby rai se ?6%?%‘8% & pcleof e(ﬁ'&‘"‘;%‘ Kb SEombiNeLE 5 5d

17: 47-55, 113,99,5)5, lT,hEr, el,@3e25, tﬁ?gaZQl,Bl,a:m; BleWB@,rﬂdﬂl;tdSpm,thﬁl@(Se,nﬁlmeffect of
pHyg/ TauT_transferred strain may be caused by taurine transporter-nedi ated
upt ake of *%mi no acids other than taurine (e.g., glutam ne). The gl utam ne

concentrations r @ DRAWHiEH hRbridigaverd mbbﬁ Mitleht@fy feh éﬂmflﬂdm Ythélm no
acid analy5|s of the culture brot h. on da% culture_in

val ues® pepucleoiide spquence jag shomyip HEQ/ID N il I%Bl%dh—@ é?}th%b?iﬁl 3@?3 :Was not

dependentzmltimsnﬁ Bal41t #31745ng7, 4805 CABOBNGY 3 59)Gnde9mﬁﬁ nf ¥ddifons 4rd 9/ L) )
at the start of ‘50 shaker fed-batch culture (Fig. . No significant

d.fferencﬁetmd%mlmmimhma;b@tr@ratrmaqtraasfﬁ@sfpafstme effect of initial
taurine concentration on antibody yield. The results described so far
suggest that TauT strongly expressing strains have high antibody production
ability even i f8.t hi metexdofpchpesngwphacmadeatical campositonaontaingngsa polypeptideul t ur e

25 anfbth%tgp ‘ﬁéefthF%‘eﬁth aur}p#eotﬂéﬁ hsaftosych strains al so pronote uptake of

am no aci present invention is applicable to any
anti body-producing cell. Al publi catl ons, patent and patent applications

cited herein ar ted er referenc in their tiret 30
| NDUSTRI AL APPL?GG([I;ICEi Wpichiha p:@&gFH‘eqﬁ N4 erepfing af aging aminpifansierase R, o1 i on
of pol ype@éxisﬁmdDhSE&dﬁﬂlﬁgaldbsﬁuﬁiayﬁmeTEXT 35 <SEQ IDNO: 1> 36

15 10. The cell according to claim 9, which further has a transferred DNA encoding

a taurine transporter.

11. A cell which has a transferred DNA encoding alanine aminotransferase and a

transferred DNA encoding a taurine transporter.

20
12. A method of producing a desired polypeptide, comprising culturing in an
o-ketoglutarate-containing medium a cell which strongly expresses alanine aminotransferase
and has a transferred DNA encoding the desired polypeptide and thereby allowing the cell to
produce said desired polypeptide.
25
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SEQ ID NO 1 shows the nucl eotide sequence of a gene encodi ng human al ani ne
am notransferase (ALTI) (KEGG/ ENZYME: 2.6.1.2 /Hono sapiens (human): 2875)
<SEQ ID NO 2> SEQ ID NGO 2 shows the am no acid sequence of human al ani ne
am notransferase 5 (ALTlI) (KEGG /ENZYME: 2.6.1.2 /Honpo sapi ens (human):
2875) <SEQ ID NO 3> SEQ ID NOQ 3 shows the nucleotide sequence of a gene
encodi ng human al anine am notransferase nutant (ALT2) (KEGG / ENZYME:

2.6.1.2 / Hono sapiens SWUS | 4706) . 10 <SEQ ID NO 4> SEQ ID NG 4
shows the am no acid sequence o uman al ani ne am not ransferase nutant
lL?D_/ Hono sapi ens (human): 84706) <SEQ I D NO 5>

(ALT2) : 6yl -

SEQ | D<&@Fc@uéﬂ?\y§ﬁﬁ%ﬂ§%&%’otl de sequence of a gene encodi ng nouse al ani ne
15 am apsf.eras ALT 1 KECG, /[ ENZYME: 2.6.1.2 / Mus nuscul us (nouse):
76282) QﬁﬁSE%m?%mﬂﬁfp%gargﬁa P%erlﬁﬁot%nshows the am no acid sequence of nouse
al ani ngwa};n' %99;1 sferase (ALT1l) (KEGG /ENZYME: 2.6.1.2 /Mis nuscul us
(nouse) 7628 SEQID NGO 7> 20 SEQ ID NO 7 shows the nucl eoti de sequence
of a gg& >e‘ﬂ,c 'P use al anine am notransferase nutant (ALT2) (KEGG /
ENZYMED 227 6 é A muscul us (nouse): 108682) . <SEQ ID NO 8> SEQ I D NO
8 showd! %em?’n?fm aci d sequence of nouse al anine am notransferase 25 nutant
(ALT2) (KEGG / ENZYME: 2.6.1.2 / Mius nusculus (nouse): 108682) <SEQ | D NO

9> SEQ< B N8 9 shows the nucl eotide sequence of a gene encoding rat alanine

am notransferase (ALT1) (KEGG/ ENZYME: 2.6.1.2 / Rattus norvegicus (rat):
81670) <170> Patentin version 3.1

L2100 1

<211> 1491

<212> DNA

<213> Homo sapiens

<400> 1
atggectega geacaggtga coggagecag geggigagee atggacigag ggegaagste 60

ctgacgetge acggoatgaa cccgegtete cgegagagtige agtacgoagt gogtggccce 120
atagtgcage gagccttgga gotggagcag gagetgeogee agggtgtgaa gaagocttte 180
accgagetca tecgtgocaa catcggggac geacagpcta tggggcagag goccatcace 240
ttoctgcgee aggtottgge cototgtgtt aaccctgatc ttetgageag coccaacttc 300
cotgacgatg ccaagaaaag ggeggagege atctigeagg ceteteggee ccacagtote 360
gggecctaca pogtcagotc cggeatccag ctgatccgge aggacgtgec geggtacatt 420
gagaggogte acggaggcat cocctgcggac cccaacaacg tottectgte cacaggggee 480
agogatzcca togtgacegt gotgaagetg ctggtggceg gegageggcca cacacgeacg 540
ggtetgctoa toeccatcoe ccagtaccea ctetactegg coacgetgge agageotggge 600
geagtgcage tgegattacta cctggacgag gagegtecct gogogotega cgtggocgag 660
cttecaccegtg cactgggcca ggogegtgac cactgocgee ctogtgcget ctgtgteate 720
aaccctggea accocacegg goaggtgcag accogeogagt goatcgagge cgtgatcege 780

ttcgoctteg aagagegget ctttetgete geggacgagg tgtaccagga caacgtgtac 840



<SEQ ID NO 10> 30 SEQ ID NO 10 shows the am no acid sequence of rat

al ani ne am notransferase (ALTlI) (KEGG /ENZYME: 2.6.1.2 / Rattus norvegi cus
(rat): 81670) <SEQ ID NGO 11> SEQ ID NGO 11 shows the nucl eoti de sequence of
a gene encodi ng dog al anine am notransferase (ALT 1) (KEGG /ENZYME: 2.6.1.2
[ Canis famliaris (dog): 6095]20) 35 <SEQ IDNO 12> 37 SEQ ID NO 12 shows
the am no acid sequence of dog "al ani ne am notransferase (ALT1l) (KEGG /
ENZYME: 2.6.1.2 / Canis famliaris (dog): 609510) <SEQ ID NO 13> SEQ ID NO
13 shows the pucleqtid uence, o ene encoding Afrjcan clawed 5 frog
al ani negcﬁ%ﬁg%{]lp%lcﬁg&%ﬁaa‘ggﬁ?%ﬁgr P:jggf(gk{ge%g%géwccgag_ l.géd | Xenopus | aevis
(African clawed fr : ,444533) <S ID NO 14> S I D NO 14 shows the am no
Nel o o JHERREES GPPaiGte S TR AT TR0 PR HoteAH bt r APt er ase (ALT 1) ( KEGD
[ ENZYME:  2.6.1.2 / Xenopus,laevis (African clawed 10 frog): 444533) . <SEQ
| D NO EEBHCHpf)EseEriREst gfﬁﬁg%&\g“?tﬁ@acglﬁ’Eﬁf"éﬁF?ad@a%“é%ﬁﬁ%nc'gzoof a gene encodi ng
fruit fly alanine anilnotransferase gALT 1 KEGG / ENZYME: 2.6.1.2 /

Dr osopHitEaEHHET SeAgHiR e A ttRGoeq poeplepaae saqagecrctsiesaepie . %) <spQ 1D NO 16> SEQ
ID NO 16 shows the am no acid sequence of fruit fly al anine

ani not r & FIEFH SECTERECT 19ACERICEICI GOt iERgEy et tocregs. tRagrageagy dd#bhi | a nel anogast er
(fruit fly): Dmel CGL640) . <SEQ ID NGO 17> 20 SEQ ID NGO 17 shows the

nucl eotECerBces) GREATEELSFELRLaREsProaasPicargR Hecapttntlt (dteaect 1200

coctggeatea gotgeaacce agtgoaggec gecatgtact cottccegeg cgtgcagetg 1260
ceccogogeg cgetegagee cgotoaggag ctgggcotege cecocgatat grtettetge 1320
ctgcgectoe tggaggagac cggeatctige giggteccag ggageggett tgggcagegz 1380
gaaggcacct accacticcg gatgaccatt ctgcccccct tggagaaact geoggotgetg 1440
ctggagaage tgagecagett ccatgecaag ttcacceteg agtactectg a 1491
L1 2

211> 4496

<212> PRT

<213> Homo sapiens

<A400> 2

Mot Ala Ser Ser Thr Gly Asp Arg Ser GIn Ala Val Arg His Gly Leu

1 5 10 15

Arg Ala Lys Val Leu Thr Leu Asp Gly Met Asn Pro Arg Val Arg Arg
20 25 30

Val Glu Tyr Ala Val Arg Gly Pro Ile Val GIn Arg Ala Leu Glu Leu
35 40 45

Glu Gln Glu Leu Arg Gin Gly Val Lys Lys Pro Phe Thr Glu Yal lle
50 55 60

Arg Ala Asn lle Gly Asp Ala Gln Ala Met Gly GIn Arg Pro lle Thr



al ani ne am notransferase (ALTI) (KEGG/ ENZYME: 2.6.1.2 / Caenorhabditis

el egans (nematode): C32F10.8) <SEQ ID NO 18> SEQ ID NO 18 shows the am no
aci d sequence of nematode al anine 25 am notransferase (ALT!) (KEGG /
ENZYME: 2.6.1.2 / Caenorhabditis el egans (nematode): C32F10.8) <SEQ I D NG
19> SEQ I D NO 19 shows the n?cl eoti de sequence of a gene encodi ng one of
two Kkinds of Japanese rice alani ne am notransferases (KEGG / ENZYME:

2.6.1.2 / Oyza sat'd/a 30 j aponi ga (Japanese éd ce): 4342210) <SEQ I D NO
20> SEQ I D NO 20 shows the am n(;’ aci d sequence of one of two kinds of
Japanese rice alanine am notransferases (KEGG/ ENZYME: 2.6.1.2 / Ovyza

sativa, | apopi c Japanes i ce): 4342210) 35 <SEQ IDNG 21> 38 SEQ I D NGO
21 sh%ﬂé?{)%&grﬁiﬁlﬂ’ bt aig‘hhyén%l Agt ﬁ%? é@ﬂ'@” gg;%dl ng one of two kinds of
Japanese rice al &hi ne ami not r aflsf er ases (KEGG ! ENZYME: 2.6.1.2 / Oyza
sativa japonica (Japanese rice): 4348524) <SEQ ID NO 22> 5 SEQ ID NO 22
shows the am no acid sequence of .one of two kinds of Japanese rice al anine
ami notSPaRr A 288 Erq ARdieP AlENpWWEAD AR Qludrg 18 Lela sativa japonica (Japanese
rice): 4348524f0<sSEQ ID NO '®3> SEQ I D N9 23 shows the nucl eotide sequence
of a gene encoding 10 Cyani di oschyzon nerol ae al ani ne am not ransferase

(KEGG / ENZYME: 2.6.1.2 / ani di oschyzon nerol ae: CMW66C) <SEQ I D NGO 24>
Gin Ala Cys Gly Gly His Ser Leu GIy Ala Tyr Ser Val Ser Ser Gly

115 120 125

lle Gin Leu Ile Arg Glu Asp Val Ala Arg Tyr lle Glu Arg Arg Asp
130 135 140

Gly Gly Ile Pro Ala Asp Pro Asn Asn Val Phe Leu Ser Thr Gly Ala
145 150 155 160

Ser Asp Ala |le Val Thr Val Leu Lys Leu Leu Val Ala Gly Glu Gly
165 170 175

His Thr Arg Thr Gly Val Leu lle Pro lle Pro Gin Tyr Pro Leu Tyr
180 185 . 190

Sar Ala Thr Leu Ala Giu Leu Gly Ala Val Gin Val Asp Tyr Tyr Leu
195 200 205

Asp Glu Glu Arg Ala Trp Ala Leu Asp Val Ala Glu Leu His Arg Ala
210 215 220

Leu Gly Gin Ala Arg Asp His Cys Arg Pro Arg Ala Leu Cys Val lle
225 230 235 240

Asn Pro Gly Asn Pro Thr Gly Gin Val Gln Thr Arg Glu Cys lle Glu
245 250 255

Ala Val Ile Arg Phe Ala Phe Glu Giu Arg Leu Phe Leu Leu Ala Asp



SEQ I D NO 24 shows the am no acid sequence of Cyani di oschyzon nerol ae

al ani ne am notransferase (KEGG / ENZYME: 2.6.1.2 / Cyani di oschyzon nerol ae:
15 CVMWD66C) . <SEQ I D NO 25> SEQ ID NGO 25 shows the nucl eoti de sequence of
a gene encodi ng Saccharonyces cerevisiae al anine am notransferase (ALT1)
(KEGG / ENZYME: 2.6.1.2 /| Saccharonyces cerevisiae: YLRO89C) 20 <SEQ I D NG
26> SEQ I D NO 26 shows the am no acid sequence of Saccharonyces cerevisiae
al ani ne am not rgmsf erase (ALJgh) (KEGG /ENAYWE: 2.6.1.2 / Saccharonyces
cerevisiae: YLR0O89C) . <SEQ ID NO 27> 25 SEQ ID NO 27 shows the

nucl eoti de sequence of a gene encodi ng Saccharonyces cerevisiae al anine

ani not GANGCAYE: W BALal el Rl AIKERCsd: ERENEs 6. 1.2 1 Sacchar onyces
cerevisiae: ¥bR111C) <SEQqp NO 28> SE@I D NO 28 shows the amino acid
sequence of Saccharomyces cerevisiae 30 al ani ne am notransferase mutant
(ALT2) (KEGG / ENZYME: 2.6.1.2 |/ Saccharonyces cerevisiae:YDRIIIC) <SEQ ID
NG 29 I ty uance of a gene encodi ng
Ashbya?hegggsvgiv?pé “ﬁ'ﬁﬂt%ﬁ’ﬁ% E'g?’ r'glr@‘%%a@g%z B ENEYVE: 2.6, 1.2 1 Ashbya
gossypi i 5 (Erenot heci um gossypii): AGOS AGRO85W 39 <SEQ ID NO 30> SEQ
ID NO 30 shows the ami no acid sequence of Ashbya gossypii al ani ne

321523:)& E&e&&_%@%ﬁ% %%E’Ef Eg%ﬁglﬂfﬁmbggg gossypi i (Erenot heci um

Giy Phe Arg Gly Gly Tyr Val Glu Val Val Asn Met Asp Ala Ala Val
325 330 335

Gln Gln Gin Met Leu Lys Leu Met Ser Val Arg Leu Cys Pro Pro Val
340 345 350

Pro Gly GIn Ala Leu Leu Asp Leu Val Val Ser Pro Pro Ala Pro Thr
355 360 365

Asp Pro Ser Phe Ala Gin Phe GIn Ala Glu Lys GIn Ala Val Leu Ala
370 375 380

Glu Leu Ala Ala Lys Ala Lys Leu Thr Glu GIn Val Phs Asn Glu Ala
385 390 395 400

Pro Gly lle Ser Cys Asn Pro Val GIn Gly Ala Net Tyr Ser Phe Pro
405 410 415

Arg Val Gin Leu Pro Pro Arg Ala VYal Glu Arg Ala GIn Glu Leu Gly
420 425 430

Leu Ala Pro Asp Met Phe Phe Cys Leu Arg Leu Leu Glu Glu Thr Gly
435 440 445

{{e Cys Val Val Pro Gly Ser Gly Phe Gly Gin Arg Glu Gly Thr Tyr



SEQ I D NO 31 shows the nucl eoti de sequence of a gene encodi ng Candi da

al bi cans al ani ne am notransferase (KEGG / ENZYME: 2.6.1.2 / Candi da

al bi cans: CaOl9_346) <SEQ ID NO 32> 10 SEQ ID NGO 32 shows the am no
aci d sequence of Candi da al bi cans al anine am notransferase (KEGG / ENZYME:
2.6.1.2 / Candida al bicans: CaQ19 346) <SEQ ID NO 33> SEQ ID NO 33 shows
t he nucl eoti de sequence of a géne encoding Schizosaccharomyces ponbe

al ani ne aninotransferasg (KEGG / ENZ : 2.6.1.2 / 15 Schizosaccharomyces
ponbe: spg%dgsz.os) <SEd&FD NO 34> SEY ID NO 34 shows the anino acid
sequence of Schi zosaccharonyces ponbe al ani ne am notransferase (KEGG /
ENZYME: . 2.6. 1.2 [ _Schj zosaccharonyces pombe: SPBC582.08) . 20 <SEQ I D NO
35> SEQ;; B‘W\égzn‘?% T@hg ZLG{’% 0 E'i?clteg gg\‘f %"g&ﬁ%hﬁ“e ®f a gene encoding

Asper giTYfus ni dul anS™al ani ne am A48t r ansf er ase EGG / ENZYME: 2.6.1.2 /
Aspergillus nidulans: AN1923.2) <SEQ ID NO 36> 25 SEQ ID NO 36 shows
the am no acjd sequence of Aspergilluys nidul ans_al anine am notransferase
(KEGG /NS prs Lsu gerg Arg ﬁhe&gspéﬁgdiv?ﬂ’[}% i'cfﬂldﬁi'r'm Y $#K11923.2) <SEQ ID NO 37> SEQ
ID NO. 37 shows tH& nucl eotide @Equence of a‘%ene encodi ng Aspergillus

fum gatus al ani ne am notransferase (KEGG/ ENZYME: 2.6.1.2 / Aspergillus
fum gatus: 30 AFUA 6Q07770) <SEQ ID NO 38> SEQ ID NO 38 shows the am no
aci d ségl®enée of Aspergillus fum gatus al anine am notransferase (KEGG /

ENZYI\/E:EZFZ;Gi;%z?Z | Aspergillus fum gatus: AFUA 6Q07770)

<{213> Homo sapiens

:iggzgcggg cggeggogot geteoggoge ggotgtgete ceeggacocee cageteotgg 60
gECCECAECe agageageee geccgoegag gocteggege tacteaaget geggccogag 120
cgcagecgge gegagegeat ceicacgote gagtocatga acccgeaggt gaaggcggty 180
gagtacgeeg tgcggggace catcgtgete aaggecggeg agategaget cgagetgcag 240
cegegtatca aaaagecatt cacagaggtc atccgageca acatcgggga cgeccagget 300
atggggeage agbcaatcac cttoctecgg caggtgatgg cactatgeac ctacccaaac 360
ctgctggaca gocccagett cccagaagat gotaagaaac gtgecoggeg gatoctgeag 420
getigtegcg ggaacagect geggtectac agigotagec agggtgtcaa cigeatcegt 480
gaagatgteeg ctgcotacat caccaggagg gategegete tgcctgegea cocccgacaac 540
atctacctga ccacgggage tagtzacege atttctacga tcctgaagat cotogtetee 600
geeggegcegea agtcacggac aggtgtgate atccccatce cacaatatce ceototattca 660
getgtcatet ctgagetoga cgccatccag gtgaattact acctgpacga ggagaactec 720
tgggcgetga atgigaatga getccggege goggtgcagg ageccaaaga ccactgtgat 780
cctaaggtece tctgeataat caaccotggg aaccccacag gocaggiaca aagcagaaag 840
tgcatagaag atgtgatcca ctttgectgg gaagagaage tottictceet ggetgatgag 900
gtgtaccage acaacgtgta ctetccagat tgeagattec actocttcaa gaapgtgcte 960



<SEQ ID NO 39> 35 SEQ ID NGO 39 shows the nucl eoti de sequence of a gene
encodi ng Aspergillus 40 oryzae al anine am notransferase (KEGG / ENZYME:
2.6.1.2 / Aspergillus oryzae: A0090003000164) <SEQ ID NGO 40> SEQ ID NG 40
shows the am no acid sequence of Aspergillus oryzae alanine 5

am notransferase (KEGG/ ENZYME: 2.6.1.2 / Aspergillus oryzae:
AC090003000164) <SEQ ID NO 41> SEQ ID NO 41 shows the nucl eotide sequence
of a gene encodi ng Cryptococcus neoformans al ani ne am notransferase (KEGG /
ENZYME:, 2.6..1. 2 /| Cryptococcus, neofornmans JEC21: CNGEQ1490) 10 <SEQ I D NO
42> SECPE3E4%Es ggfﬁcg%%m%cctaﬁcgacaﬁgﬁa CLEE i tcgtg&ﬁeﬁﬁt@c%tfc er@%]f ococcus neof or mans

al ani ne am notransferase (KEGG /ENZYNVE: 2.6.1.2 /| Cryptococcus neof or mans
JEC21: 2apadeiiiu brsseeee Egéﬁécﬁgal\ﬁaggﬁyéa %aéééjﬁﬁ 386GE8¢a9, 3 @é?ows t he nucl eoti de
sequence, of .a gene encodi ng, Dictyostelium discoideum gl anine

ani not rcﬁFﬁaaFa&Faag%g‘(cﬁﬁéﬁggga %ééﬁt.g%.g‘ic.tﬁtg?“[ﬂcﬁatgggﬂ el"®m di scoi deum DDB
0232135524 <SEQ I D NO 44> SEg | D NO 44 shows .t he am 5(3 aci d sequence of

Di ct yo<ERA2PESHR ERaLeeatal JaIAEteary SAcehgrte CarsparbRe At erhs EGG | ENZYME:
2.6.1.2 / Dictyosteliumdiscoideum DDB 0232139) . <SEQ ID NO 45> SEQ ID

NO 45 SH3GREcT BABa4IRRER SOTREHAST A B RALTTER CEAaadgaggiqaecti?eodi'A Tr ypanosoma  brucei

al ani ne am notransferase (KEGG/ ENZYME: 2.6.1.2 / Tr Xfanosoma brucei: 25
Tb927. ]_g_a@ggtjgt Ftaaccaagt cccaggaatt cactgeaace ccttgcagge ggecatgtac 1320

geottcocte ggatcttcat toctgocaaa getgtggage ctgotcagege ccatcaaatg 1380
gotccagaca tgtictactg catgaagete ctggaggaga ctggeatetg tgteogtzcee 1440
ggcagtpgot ttgggoagag ggaaggoact taccacttca ggatgactat coctoccteca 1500
gtggagaage tgaaaacggt getgeagaag gtegaaagact tccacatcaa cttoctegag 1560
aagtacgegt ga 1572
<0> 4

211> 523

<212> PRI

<213> Homo sapiens

<400> 4

Wet Gin Arg Ala Ala Ala Leu Val Arg Arg Gly Cys Gly Pro Arg Thr

1 5 10 15

Pro Ser Ser Trp Gly Arg Ser GIn Ser Ser Ala Ala Ala Glu Ala Ser
20 25 30

Ala Val Leu Lys Val Arg Pro Glu Arg Ser Arg Arg Glu Arg lle Leu
35 40 45

Thr Leu Glu Ser Met Asn Pro Gin Val Lys Ala Val Giu Tyr Ala Val
50 55 60

Arg Gly Pro tle Val Leu Lys Ala Gly Glu lie Glu Leu Glu Ley GIn



<SEQ ID NO 46> SEQ ID NO 46 shows the am no acid sequence of Trypanosonma
brucei alanine am notransferase (KEGG/ ENZYME: 2.6.1.2 / Trypanosonma
brucei: Th927.1.3950) <SEQ ID NO 47> 30 SEQ ID NO 47 shows the nucl eotide
sequence of a gene encoding Lei shmania major al ani ne am notransferase (KEGG
[ ENZYME: 2,6.1.2 / Leishmani a7maj or: LnmF12.0630) . <SEQ ID NO 48> SEQ ID
NGO 48 shows the am no acid sequence of Leishmania najor alanine 35

am not rgnsf erase (KE?’% | ENZYME: 2.7§. 1.2 / Leishgania major: Lm F12.0630) 41
<SEQ | b) NO 49> SEQ NO 49 showsS the nucl eoti'de sequence of a gene

encodi ng one of two kinds of Entanpeba histolytica al ani ne

am not r,ansf er,ases / YNE, 2.6.1, 2,5 t anbeba hi stol ytica:
233.t0(96§)§1y L'ééf{f t K%géh%dgrl\lél‘:"%ﬂ [ﬁ‘N&g 43 Ag%?gesE&IVhe ani no aci d sequence of
one of two kinds &7 Entanpeba i stolytica alani ne am notransferases (KEGG /
ENZYME: 2.6.1.2 /Entanpeba histolytica: 233.t00009) . 10 <SEQ ID NO 51>
SEQ ID ,NO, 51 sho he, nycl eotide s ence gene encodi ng one of two

ki nds A&fP & Hﬁ%&ﬁ%#@t%ﬁﬁq% e jPﬁ ﬁ%uliHlAﬁg)f?["aﬁéf erases (KEGG / ENZYME:
2.6.1.2 /Entan@®ba histol yti®a: 24.t000168)Y<SEQ ID NO 52> 15 SEQ ID NO 52
shows the ami no acid sequence of one of two kinds of Entanpeba histolytica

al ani ne am notransferases (KEGG / ENZYME: 2.6.1.2 /Entanpeba histolytica:

24 t 00@1%)\“3_ '{?%%”FrDTMm ?%Leu Lau Asp Ser l:;g Ser Phe Pro

Glu Asp Ala Lys Lys Arg Ala Arg Arg lie Leu Gin Ala Cys Gly Gly
130 135 140

Asn Ser Leu Gly Ser Tyr Ser Ala Ser Gin Gly Val Asn Cys lle Arg
145 150 155 160

Glu Asp Val Ala Ala Tyr lle Thr Arg Arg Asp Gly Gly Val Pro Ala
165 170 175

Asp Pro Asp Asn 11e Tyr Leu Thr Thr Gly Ala Ser Asp Gly lle Ser
180 185 190

Thr lle Leu Lys 1le Leu Val Ser Gly Gly Gly Lys Ser Arg Thr Gly
195 200 205

Val Met [le Pro [le Pro GIn Tyr Pro Leu Tyr Ser Ala Val |le Ser
210 215 220

Glu Leu Asp Ala lle Gin Val Asn Tyr Tyr Leu Asp Glu Glu Asn Cys
225 230 235 240

Trp Ala Leu Asn Val Asn Glu Leu Arg Arg Ala VYal GIn Glu Ala Lys
245 250 255

Asp His Cys Asp Pro Lys Val Leu Cys Ile Ile Asn Pro Gly Asn Pro



SEQ I D NO 53 shows the nucl eoti de sequence of a gene encodi ng one of four
20 ki nds of Trypanosone cruzi al ani ne am notransferases (KEGG / ENZYME:
2.6.1.2 / Trypanosone cruzi: 506529.420) <SEQ ID NGO 54> SEQ ID NO 54
shows the am no acid sequence of one of four kinds of Trypanosoma cruzi

al ani ne ammotransferases (KEGG,/ ENZYME: 2.6.1.2 / Trypanosoma 25 cruzi:
506529. 420) <SEQ I D NO. 55> SE& I D NO 55 shows the nucl eoti de sequence of a
gene encodi ng § of four s of Trypan;ﬁoma cruzi al ani ne

am not r ansf erases (KEGG / E Trypanosoma cruzi: 506529. 430)
30 <SEQ I D NO 56> SEQ I D NG 56 shows the am no aci d sequence of one of

26, 1. 3% o4 s L SERES iR Chsihe f%aﬂ‘gﬁ BN 5735 SE 1D NG 57

shows the nu%leotlde seque ce of a gene“éncodi ng one of four 42 kinds of
Trypanosonma cruzi al ani ne am notransferases (KEGG / ENZYME: 2.6.1.2 /

Trypan 1 20) < 8> S ID NO 58 shows the am no
acid s g& @”%lu 975’8&‘;2{‘5? l?i’iﬁ s%gégl\g 115985}15 oma cruzi al ani ne
am notran er ases (KEGG? ENZYME: 2 1.2 / Trypanosoma cruzi:510889. 120)
<SEQ | D NGO 59> SEQ I D NO 59 shows the nucl eoti de sequence of a gene

encodl e of . fqur n Try 0 uzj al anine am notransferases
( KEGG / YWE Sop g %szdyf ﬁ‘??ﬁ% Bolie 45 43 tﬂu510889. 140) <SEQ ID NO 60>
SEQ | D3 60 shows e anm no aci equence of #le of four kinds of

Tyr Glu Met Gly Pro Glu Tyr Ser Ser Asn Val Glu Leu Ala Ser Phe
325 330 335

His Ser Thr Ser Lys Gly Tyr Met Gly Glu Cys Gly Tyr Arg Gly Gly
340 345 350

Tyr Met Glu Val lle Asn Leu His Pro Glu fle Lys Gly GIn Leu Val
355 360 365

Lys Leu Leu Ser Val Arg Leu Cys Pro Pro Val Ser Gly Gin Aia Ala
370 375 380

Met Asp lle Val Val Asn Pro Pro Val Ala Gly Glu Glu Ser Phe Giu
385 390 395 400

Gln Phe Ser Arg Glu Lys Glu Ser Vai Leu Gly Asn Leu Ala Lys Lys
405 410 415

Ala Lys Leu Thr Glu Asp Leu Phe Asn Gin Val Pro Gly lle His Cys
420 425 430

Asn Pro Leu Gin Gly Ala Met Tyr Ala Phe Pro Arg Ila Phe [le Pro
435 440 445

Ala Lys Ala Val Glu Ala Ala GIn Ala His Gin Met Ala Pro Asp Met



al ani ne am notransferases (KEGG/ ENZYME: 2.6.1.2 /
Trypanosoma cruzi: 510889.140) 15 <SEQ ID NO 61> SEQ ID NO 61 shows the
nucl eoti de sequence of a gene encodi ng hanster taurine transporter. <SEQ ID
NO 62> SEQ ID NO 62 shows the ami no acid sequence of hanster taurine
transporter. 20 <SEQ ID NO 63> SEQ ID NO 63 shows the nucl eotide sequence
of a gene encoding rat taurine transporter (GenBank NM 017206) <SEQ | D NO
64> SEQ | QeNO 64 shows,d:he am no aciggy sequence of rat taurine transporter
25 (GenBank NM 017206) $8EQ ID NO 655 SEQ ID NO 65 shows the nucl eoti de
sequence of a gene encoding nouse taurine transporter (GenBank NM 009320)

<S50 100, Eiui, 56012 0o s His g o seauence of ouse

t he nucdlﬁeoti de sequence of a gene encodi ng human taurine transporter
(GenBankNM 003043) 35 <SEQ IDNOG 68> 43 SEQ ID NO 68 shows the am no acid

sequenc (gfr Epnﬁ{.} Gté?a{i prgiﬁtr“régpys@%;%ggﬁ Ehe%?“?q‘% hl\rll\/DO3043) 44 CLAIMS 1. Wﬁ\i o

Trypanosonma cruzi

met hod of °pr ddut oe p ising culturing a cell
strongly expresses al ani ne am nOtransferase and has a transferred DNA

encodi ng the

I{e Leu Pro Pro Yal Glu Lys Leu Lys Thr Val Leu GIn Lys Val Lys
510

500

505

Asp Phe His lle Asn Phe Leu Glu Lys Tyr Ala

515 520
210> 5
Q211> 1491
<212> DNA
<213> Mus musculus
<400> 5
atggcctcac aaaggaatga ccggatccag goticaagga atggactgaa ggggaagete 60
ctaactctgg ataccatgaa cocatgtetg cggaggeise agtatgeagt ccgaggocce 120
atcgtgcaac gtgecttgga gotggageag gagetegegee agggtetgaa gaagcotttt 180
actgaggtta tcegtgccaa tattegggat geacaagcca tpgggcagag acccatcacc 240
ttcttoegee aggtectgee cototgtgte taccccaate ttotgageag tocggacttc 300
ccagaggateg ccaagagaag ggcagaacge atcttgeoagg catgcgggee coacagectg 360
getgeotata geattagete tggaatccag cogatticggg agegatgtegc gcaatatatt 420
gagaggagag acggagegcat ccctgeagac ccgaacaaca tatttictetc cacaggggee 480
agcgatgeca togtgaccat gotcaagcte ctgetageocg gogageecceg tgcgegaace 540
ggtegtactea tteccattoe tcagtacoca ctgtactcag ctecgetgee tgagetggac 600
gecgtecaag tggactacta cctggacgaa gagegegeoel ggegotottea catogetgag 660
ctgoggegee ctetgtgoca ggoacgtgac cectgetgee ctogagtact atgcgteate 720



5 desired pol ypeptide and thereby allowing the cell to produce said desired
pol ypeptide. 2. The nethod of claim1l, wherein the cell which strongly
expresses alanine amnotransferase is a cell into which a DNA encodi ng the
al ani ne am notransferase has been transferred. 10 3. The nmethod of claiml
or 2, wherein the cells that strengly express alanine am notransferase
further express a taurine transporter strongly. 4. The nmethod of claim 3,
wherein the cells that strongly express a taurine 15 transporter are cells

into whi %Qcc Ji r%e%g%(r;&%g g%%E@wglﬂ; grtgragp?(f%cg &&Q@agtcla&en tgpansferred. 5. The

met hod o erein t e ce I nese hamster ovary cells. 6.

The ot gl Mgl e A Fchul P oW ok fitgrieSiged pol ypent de

an 20 anti anyone o clams wherein the DNA

encodt 19 g Bl OB ATLABLLANALALASE oA 0800, L nggf ol | i 1 (2) o

(e): (a) enc e amno aci d sequence as

shove ' 5 SEUYRA gl b gl S 000, 22 20 26, 28
B

20, 22, 46,48, 50, 52, 54, 56,

58 or 60 gf)g)?aascﬁ%s}ga%%ﬁc%ﬁttgg%ccaeqcaegt%fgdcﬁg g""a%f J%tt(%ﬁtgé%%a;g §? nsertl on of one or
d t t tivity:

v

12, 14gyf%ggrtg°ig§ e‘%‘"tﬁm% agﬁ%ggéég ‘%%a"ggsfﬁ“'ago‘g&%ﬁ“g%“ 3%‘32,[3040, 42, 44, 46, 48

50, 52. 54 d 35 h t f

ooz Boopenfer #eBiend BediRert et R B e B IR eS80 1 D NG

1,3, 5, cg%tté%hag cagtgcagee tgcgcaggac ctgggeotgg cocctgacat gttettotgt 1320

ctgtgectoe tggaagagac tgecatctge gttetgococtg ggagtggott tgggcagecag 1380
gagggcaccet atcatttccg gatgaccalt ctgcccccca tggagaaact goggetgeteg 1440
ctzgagaaac tgaggcactt ccatgctaaa ttcactcatg agtacteoctg a 1491
210> 6

211> 496

212> PRT

<213> Mus muscuius

<400> 6

Met Ala Ser GIn Arg Asn Asp Arg lle Gin Ala Ser Arg Asn Gly Leu

1 5 10 15

Lys Gly Lys Val Leu Thr Leu Asp Thr Met Asn Pro Cys Val Arg Arg
20 25 30

Val Glu Tyr Ala Val Arg Gly Pro lle Val Gin Arg Ala Leu Glu Leu
35 40 45

Glu GIn Glu Leu Arg GIn Giy Val Lys Lys Pro Phe Thr Glu Val tle



11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47,
49, 51, 53, 55, 57 or 59; (e) a DNA which hybridizes to a DNA conpl enentary
to a DNA having the 5 nucleotide sequence as shown in SEQID NO 1, 3, 5,

7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43,
45, 47, 49, 51, 53, 55, 57 or 59 under stringent conditions and yet encodes
a pol ypeptide having al ani ne am notransferase activity. 8. A nethod of
preparing s pharnmaceuti gal conpositigg containing a polypeptide 10 prepared
by the nethod of any one of clainms 1 to 7. 9. A cell which has a transferred
DNA encodi ng al ani ne am notransferase and a transferred DNA encoding a

desi r edaiodi¥ A&PY jed@y A4S AlDa In TS Ntk ly 16 AR BrioNDetrRr cl @i m 9, which further has
a transggerred DNA encggding a taurjsie transportgp. 11. A cell which has a
transferred DNA encodi ng al ani ne am notransferase and a transferred DNA
encoding a taurine transporter. 20 12. A nethod of producing a desired

POl ypeppHaGfe AFLARI 1231100 ARUL WYd RO TyR PRD AsPLdtQl@@but ar at e- contai ni ng nedi um a
cell which stronglg expresses ak@ni ne am notrgnsferase and has a
transferred DNA encodi ng the desired pol ypeptide and thereby allow ng the
cell to produce said desired pol ypeptide. 25 46 i SEQUENCE LI STI NG <110>

CHUGAI I . dofi o preparing a heteroprotein
30s PR P%%f%lf '%pp%c?{g; i Eﬁfsﬁ% 869 08" 07

Gin Ala Cys Gly Gly His Ser Leu Gly Ala Tyr Ser lle Ser Ser Gly
115 120 125

ile Gln Pro lle Arg Giu Asp Val Ala GIn Tyr lie Glu Arg Arg Asp
130 135 140

Gly Gly lle Pro Ala Asp Pro Asn Asn |le Phe Leu Ser Thr Gly Ala
145 150 155 160

Ser Asp Ala lle Val Thr Met Leu Lys Leu Leu Val Ala Gly Glu Gly
165 170 175

Arg Ala Arg Thr Gly Val Leu lle Pro 1le Pro GIn Tyr Pro Leu Tyr
180 185 190

Ser Ala Ala Leu Ala Glu Leu Asp Ala Val Gin Val Asp Tyr Tyr Leu
195 200 205

Asp Giu Giu Arg Ala Trp Ala Leu Asp lle Ala Glu Leu Arg Arg Ala
210 215 220

Leu Cys Gin Ala Arg Asp Arg Cys Cys Pro Arg Val Leu Cys Val llie
225 230 235 240

Asn Pro Gly Asn Pro Thr Gly Gin Val Gin Thr Arg Glu Cys [le Glu



<160> 68 <170> Patentin version 3,1 <210> 1 <211> 1491 <212> DNA <213>
Hono sapi ens <400> 1 atggcctcga gcacaggtga ccggagccag gcggt gagge at ggact cag
ggcgaaggt g 60 ctgacgctgg acggcat gaa cccgogt gt g cggagagt gg agt acgcagt
gcgt ggccecc 120 at agt gcagc gagecttgga get ggagcag gagct gcgecc agggt gt gaa
gaagcctttc 180 accgaggtca tccgtgccaa catcggggac gcacaggcta tggggcagag
gcccatcacc 240 ttcctgcgec aggttttgge cctetgtgtt aaccctgatc ttctgagcag
ccccaacttc 300 cctgacgatg ccaagaaaag ggcggagg%c atcttgcagg cgt gt ggggg
ccacagtctg 360 gg&fcctaca gecgt ddfctc cgt gat cB8g ct gat coggg aggacgt ggc
gcggtacatt 420 gagaggcgtg acggaggcat ccctgcggac cccaacaacg tcttcctgtce
cat aggggac 480 agcgatgcca tcgtgacggt gctgaagctg ctggtggccg gcgagggeca
cacacgcA@gVatdde A ?@t’détpb‘*amtuc‘gé%@t ficPhedayMeictlaset ct act cgg ccacgcet gge
agagct gggc 600 2%agt gaagg togffattacta cct ggékcag gagogtgcct gagccct gga
cgtggccgag 660 cttcaccgtg cactgggcca ggcgegtgac cactgeccgec ctogt gecget
ctgtgtcatc 720 aaccctgaca accccaccgg gcaggtgcag acccgcgagt gcattgaggce
cgt gat célycvarder Gin &sgoied tValyTaljaddy Byt See tGin 8'ﬂeg|ﬂ:'tséegcggacgagg t gt accagga
caacgtgtac 848 2 gccgegggl®® cgcagttcca 8t cattcaag aaggtgctca t ggagat ggg
gccgcecctac 900 gccgggcagc aggagcttge ctccttccac tccacctcca agggct acat
gggcgagt gc 960 gggttccgeg gcgget at gt ggaggt ggt g aacat ggacg ct gcagt gca
gcagcagBiedys 0.29 Valckeyclay éiwclett @udryPryclyr déa dhrgeloddn ct ggt gccag gacaggecct
gct ggacct 299080 gt ggt c@%cc cgcccgegc¥lcacogaccee tcctttgege agttccagge
t gagaagcag 1140 gcagtgctgg cagagct ggc ggccaaggcc aagctcaccg agcaggtctt
caat gaggct 1200

Glu Leu Ala Ser Phe His Ser Val Ser Lys Giy Tyr Met Gly Glu Cys

305 310 35 320

Gly Phe Arg Gly Gly Tyr Val Glu Yal Val Asn Met Asp Ala Glu Vai
325 330 335

Gln Lys Gin Met Ala Lys Leu Met Ser Val Arg Leu Cys Pro Pro Val
340 345 350

Pro Gly Gin Ala Leu Met Giy Met Val Val Ser Pro Pro Thr Pro Ser
355 360 365

Glu Pro Ser Phe Lys Gin Phe GIn Aia Glu Arg Gln Glu Val Leu Ala
370 375 380

Glu Leu Ala Ala Lys Ala Lys Leu Thr Glu G!n Yal Phe Asn Glu Ala
385 390 395 400

Pro Gly Ile Arg Cys Asn Pro Val Gin Gliy Ala Met Tyr Ser Phe Pro
405 410 415

GIn 1ie GIn Leu Pro Leu Lys Ala Val Gln Arg Ala Gin Asp Leu Gly
420 425 430

Leu Ala Pro Asp Met Phe Phe Cys Leu Cys Leu Leu Glu Glu Thr Gly



gctgcaaccc agtgcagggc gccatgtact ccttcccgcg cgtgcagctg 1260

cggt ggagcg cgctcaggag ctgggcctgg cccccgatat gttcttctge 1320

t ggaggagac cggcatctgc gtggtgccag ggagcggctt tgggcagcgg 1380
accacttccg gatgaccatt ctgcccccct tggagaaact gcggctgotg 1440

ct ggagaagc tgagcaggtt ccatgccaag ttcaccctcg agtactcctg a 1491 <210> 2 <211>
496 <212> PRT <213> Honp sapiens <400> 2 Met Ala Ser Ser Thr Ay Asp Arg
Ser Gn Ala Yg§ Arg His Appleu 1 5 10445 Arg Ala Lys Val Leu Thr Leu Asp
Gy Met Asn Pro Arg Val Arg Arg 20 25 30 Val Gu Tyr Ala val Arg Gy Pro
Ile Val Gn Arg Ala Leu Gu Leu 35 40 45 QQu Gn GQu Leu Arg Gn Ay Va
Lys '—ySnE’rc?s WQGVaTVP'ro @IJJSevadlylPh@GI 5e9n%5n B8R qifTer ﬁara Asn Ile Ay Asp Ala G n
Ala Me G n Arg Proggsl e Thr 3 20 75 80 Phe Leu Arg Gn Val Lau Al a
Leu Q/s VaI Asn Pro Asp Leu Lau Ser 85 90 95 Ser Pro Asn Phe Pro Asp Asp
Ala Lys Lys Arg Ala Qu Arg lie Leu 100 105 110 Gn Ala Cys Ay Gy H's Ser
Lau @ yHl'sA"Pﬂe Iygrﬂe%‘emr Yed Leﬁqfro $ﬁf Me@l Mu L;slﬁeulg'g ViPPey I1€ Gn Leu lie Arg Gu
Asp Valggla Arg Ty lhe G Arfgs AS 480

cct ggcat ca
cccccgeggg
ct gcgcectcc
gaaggcacct

Leu Glu Lys Leu Arg His Phe His Ala Lys Phe Thr His Gliu Tyr Ser

485 490 495
Q1> 7
<211> 1569
<212> DNA
<213> Mus musculus
<400> 17
atgeagegee cageggtect getegcggeeg gectectegse cocgegeete gggoooetae 60
gegccgtagtc acagcagege tgecageeogaa goecteggege cgcteaagegt gogaccoegag 120
cgcageccte gagaccgeat cctcaccctg gagtocatga accogoaggt gaaggeggte 180
gagtacgetg tgcgeeggace catcgtgote aaagccgecg agatcgagat ggagetecag 240
cgggetatea aaaaaccatt cactgaggta atccgageca acattgggga tgeccatgct 300
atgggecage agecaatcac citectecgt caggtgateg cactetgeac cltacccaaac 360
ctactaaaca gecccagett cccagaagac gotaagaaac gagegeggeg gatccigeag 420
goettegtggte gaaacagett gggatcttac agtgctagec aaggegttaa ctgtatecgt 480
gaagatgteg cagectttat caccaggaga gatggtetege ctegcagacce agacaacatt 540
tacctgacta ctggagetag cgacggtatt tctacaatce tgaagetoct getetocggt 600
geteggocaagt cacggaccge cgtgatgatt cocatccocee agtatcoett gtactecgog 660
gtcatetetg agetcogacge ggtgoagetc aactactatc tggatgaaga gaactgeteg 720
getttgaatg tggacgaget coggcgggca tigegecaag ccaaagacca ctgtgaccet 180
aaagttctot geattatcaa coccggaaac cccacaggec aggtacaaag cagaaagige 840



130
145

Tyr
Lou
Arg
Val

Leu
Ser
Pro

Val
Ser

135 140 dy Gy Ile Pro Ala Asp Pro Asn Asn Val Phe Leu Ser Thr Ay A a
150 155 160 Ser Asp Ala Ile Val Thr Val Lou Lys Lou Leu Val Ala Gy Qu
165 170 175 His Thr Arg Thr Ay Val Leu Ile Prolle Pro Gn Tyr Pro Lou
180 185 190 Ser Ala Thr Leu Ala Qu Leu Ay Ala Val Gn Val Asp Tyr Tyr
195 200 205 Asp Gu Gu Aag Ala Trp Ala Leu Asp Val Ala Qu Lou H's

Ala 210 215 220 Lou Ay Gn Ala Arg Asp Hs Cys Arg Pro Arg Ala Leu Cys
Ile 225 230 235 240 Asn Pro Gy Asn Pro Thr Ay Gn Val Gn Thr Arg

Cy Satakgdth tgatdtacASthctpiras Rhdagdtlt thbiRcratQtddbReAka Bbe G u A u Arg Leu Phe
Leu Ala Asp 4 260 265 270 Au Val Tyr Gn Asp Asn Val Tyr Ala Ala Ay

G ntdbupgdch Scdetact2ttoagd@ge d&tecithagtitsashy sgtaktabeu obet A u Met Sly Pro
Tyr Ala Ay Gn Gn 290 295 300 du Leu Ala Ser Phe His Ser Thr Ser Lys

Ty cdftegept \odabtictoy Sageadéhde 3ddtogdt o3PQcactd Yackheeefr O10By Gy Tyr Val GQu
Val Asn Met Asp Ala Ala Val 325 330 335 Gn Gn Gn Mt Leu Lys Leu Met

Val gebtidatle® Yoda¥ tutddl Gadesled/Bdctacdthl agdRatddDtttzcaccce 1080
gagatcaaag gocagetggt gaagctacte toggttogec tetgtocgec agtgtcagga 1140
caggececca tgeacattet tgteaatcea coggaaccag gagaggagtc ctttgagcaa 1200
ttcagcagege aaaaagaatt cgtocttget aatctggceca aaaaagcaaa gotgacagaa 1260
gatotgttta accaagtocc aggpgatccag tgoaaceccct tgeaaggage tatgtatgeg 1320
ttcoctogea ttotcatcee tgecaaggec gtggagegcag ctecagtecca taaaatgget 1380
ccagacatgt tctactgeat gaagoteccts gaggagactg goatctgtgt cetgectgege 1440
agtggcttte ggcageeaga aggcacttac cacttcagaa tgaccattct ccctocggtg 1500
gataaactga agaccgtgct ccacaaggtg aaagacttic acctgaagtt cotgpagcag 1560
tactcatga 1569
<210> 8
211> 522
212> PRT
<213> Mus musculus
<400> 8
Met Gin Arg Ala Ala Val Leu Val Arg Arg Gly Ser Cys Pro Arg Ala

1 5 10 15

Ser Gly Pro Trp Giy Arg Ser His Ser Ser Ala Ala Ala Glu Ala Ser
20 25 30

Ala Ala Leu Lys Val Arg Pro Glu Arg Ser Pro Arg Asp Arg Ile Leu
35 40 45

Thr Leu Giu Ser Met Asn Pro Gln Val Lys Ala Val Glu Tyr Ala Val



Pro
Asp
du
400
415
425
440
450
465

Gy Gn Ala Lou Lou Asp Lou Val Val Ser Pro Pro Ala Pro Thr 355 360 365
Pro Ser Phe Ala Gn Phe Gn Ala Qu Lys Gn Ala Val Lou Ala 370 375 380
Leu Ala Ala Lys Ala Lys Leu Thr Qu G n Val Phe Asn Gu Ala 385 390 395
Pro Sly Ile Ser Cys Asn Pro Val Gn Sly Ala Met Tyr Ser Phe Pro 405 410
Arg Val Gn Lou Pro Pro Ang Ala Val Gu Arg Ala Gn GQu Leu Ay 420

430 Lou Ala Pro Asp Met Phe Phe Cys Leu Arg Lau Lou Gu Qu Thr Sly 435
445 658e Cys Val Vakz Pro Sly Ser gdy Phe Sly Gn Arg Gu Sly Thr Tyr 5

455 4 Hi s Phe Arg t Thr lie Lou Pro Pro Lou Qu Lys Lou Arg Lou Lou
470 475 480 Lou GQu Lys Lou Ser Arg Phe H's Ala Lys Phe Thr Lou Qu Tyr

Ser 485 %(py ﬂ?oSIIei@?'Qeu é{ﬁagjﬁﬂ &Q?ﬁe Gﬁfﬁgﬁlm 3> Hono sapi ens <400> 3

at gcagc g cggcg

tc cccggacccc cagctcctgg 60

ggccgcagcc agageagogc ggccgcecgag gcctoggcgg tgctcaaggt gcggcccgag 120
cgcagccggc gcgagcgcat cctcacgctg gagtccatga acccgcaggt gaaggcggtg 180

gagt acgﬁg%ww@g%g%m%% Q6L 0a12AF9PE ARCRRA9RLRYAICE cgagetgoag 240

80 95

Asp Aia His Ala Met Gly Gin Gin Pro Ile Thr Phe Leu Arg Gin Val
100 105 110

Met Ala Leu Cys Thr Tyr Pro Asn Leu Leu Asn Ser Pro Ser Phe Pro
115 120 125

Glu Asp Ala Lys Lys Arg Ala Arg Arg lie Leu Gin Ala Cys Giy Gly
130 135 140

Asn Ser Leu Gly Ser Tyr Ser Ala Ser Gin Gly Val Asn Cys lle Arg
145 150 155 160

Glu Asp Val Ala Ala Phe lle Thr Arg Arg Asp Gly Val Pro Ala Asp
165 170 175

Pro Asp Ash lle Tyr Leu Thr Thr Gly Ala Ser Asp Gly lie Ser Thr
180 185 190

Ile Leu Lys Leu Leu Val Ser Gly Gly Gly Lys Ser Arg Thr Gly Val
195 200 205

Met lle Pro lle Pro Gin Tyr Pro Leu Tyr Ser Ala Val lle Ser Glu
210 215 220

Leu Asp Ala Val Gln Val Asn Tyr Tyr Leu Asp Glu Giu Asn Cys Trp
225 230 235 240

Ala Leu Asn Val Asp Giu Leu Arg Arg Ala Leu Arg Gin Ala Lys Asp



cggggt at ca

at ggggcagc
ot gct ggaca
gcttgtggcg
gaagat gt gg
at ct acct ga
gggggcggca
gct gt cat ct
t gggcgcet ga
cct aaggt gc

t gcat agady atgty

gt gt accagg
t acgagat gg

cot gagat 44 Q@%E%iﬁﬁf i

gggcaggcecg

aaaagccatt
agccaat cac
gccccagett
ggaacagcct
ct gcct acat
ccacgggagc

agt cacggag

ct gagct cga
at gt gaat ga

acaacgégta
ggcccgagt a

Ss 268

cacagaggt ¢ at ccgagcca
cttcctccgg caggtgatgg
cccagaagat gct aagaaac
ggggt cct ac agt got agcc
caccaggagg,gat ggcggt g
t agt gacggo atttctacga
aggt gt gat g ,at ccccat cc
cgocat ccag ‘gt gaat t act

gctccggegg geggtgeagg

tsgﬂg ﬁ‘?ﬁ?noﬁr%%g
ctt gaagagaag
ctctccag tgcagattcc

ct ccagcaac gtggagctcg

%g@iﬂ%‘ AR A

t gt cgf gaac cccccggt

acat cgggga
cact at gcac
gt gcccggeg
agggt gt caa
t gcct gcgga
t cct gaagat
caggat at cc
acCt ggacga
aggccaaaga

aca
B2
actccttcaa
cctccttoca

eBRdcce

caggagagga

caattcagcc gagagaagga gtcggtcctg ggtaatctgg ccaaaaaagc

gaagacct?t
@

gccttccctl
gct ccagaca

e E

ttctactg

t
SR A i
cat‘aagct ¢ ct ggaggaga ctggcatctg

aggg
ﬁggc

ggcagt ggct ttggggagag ggaaggcact taccacttca ggatgact at

gL auasacys LaaeacaR SELICPA LIRS

t tCC&

§¥a@ﬁﬁ 3013>

t caa

GIn Met Gly His Glu Tyr Ser Ser Asn Val Glu Leu Ala Ser Phe His
325 330 335

Ser Thr Ser Lys Gly Tyr Met Gly Glu Cys Gly Tyr Arg Gly Gly Tyr
340 345 350

Met Gliu Val 1le Asn Leu His Pro Glu lle Lys Gly GIn Leu Val Lys
355 360 365

Leu Leu Ser Val Arg Leu Cys Pro Pro Val Ser Gly GIn Ala Ala Met
370 375 380

Asp lie Val Val Asn Pro Pro Glu Pro Gly Glu Glu Ser Phe Glu GIn
385 380 395 400

Phe Ser Arg Glu Lys Glu Phe Val Leu Gly Asn Leu Ala Lys Lys Ala
405 410 415

Lys Leu Thr Glu Asp Leu Phe Asn Gin Va! Pro Gly e Gin Cys Asn
420 425 430

Pro Leu Gin Gly Ala Met Tyr Ala Phe Pro Arg 1ie Leu lie Pro Ala

cgcccaggct
ct acccaaac
gat cot gcag
ct gcat ccgt
cccogacaac
cot cgt ct oc
cotctattca
ggagaact gc
ccact gt gat
aagcagaaag
ggct gat gag
gaaggt gct g
ctccacctcc
caacct gcac
cccagtgttt
gtcctttgag
aaagct gacg
ggccat gt ac
ccat caaatg
t gt cgt gccc
cctrcctcca
cttrctggag

300
360
420
480
540
600
660
720
780
840
900
960 6
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560

Hono sapi ens



<400> 4 Met G n Arg Ala Ala Ala Lou Val Arg Arg Ay Cs Ay Pro Arg Thr 1 5
10 15 Pro Ser Ser Trp Gy Arg Ser G n Ser Ser Ala Ala Ala Qu Ala Ser 20 25
30 Ala Vval Lou Lys Val Arg Pro GQu Arg Ser Arg Arg Qu Arg Ile Lou 35 40

45 Thr Lou GQu Ser Met Asn Pro Gn Val Lys Ala Val Qu Tyr Ala vVal 50 55 60
Arg Ay Prolle Val Lou Lys Ala@y Au lle GQu Lou Qu Lou Gn 7 65 70 75
80 Arg Ay Ile Lys Lys Pro Phe Thr Qu Val Ile Arg Ala Asn Ile Ay 85 90 95
Asp Ala Gn AlgggNot Gy Gnygin Pro Ile oy Phe Leu Arg G n Val 100 105 110
Met Ala Leu Cys Thr Tyr Pro Asn Lou Leu Asp Ser Pro Ser Phe Pro 115 120 125
Au Asp Al a Lys Lys Arg Ala Arg Arg Ile Leu Gn Ala On dy Gy 130 135 140

Asn Ser i Cys Ile Arg 145 150 155
160 L‘ﬁs“ val §ﬁA“é'IA’{'a§ﬁ{s#rﬁe§$“@mq“¥i*s%%c§y Gy Val Pro Ala 165 170

hr g Arg
175 Asp Pro Asp Asn Ile Tyr Lou Thr %r Ay Ala Ser Asp Gy Ile Ser 180
185 190 Thr Ile Leu Lys Ile Leu Val Ser Ay Ay Ay Lys Ser Arg Thr Ay 195

200 205 1y, cys Mot Lys Leu Leu Glu Glu Thr Gly Ile Gys Val Val Pro Gly
465 470 475 480

Ser Gly Phe Gly GIn Arg Glu Gly Thr Tyr His Phe Arg Met Thr lle
485 490 495

Leu Pro Pro Val Asp Lys Leu Lys Thr Val Leu His Lys Val Lys Asp
500 505 510

Phe His Leu Lys Phe Leu Glu Gin Tyr Ser
515 520

L2100 9

211> 1491

<212> DNA

<213> Rattus norvegicus

<400> 9
atgegcctoac gegteaatga tcaaagecag gottcaagega atgggctgaa gggaaagetg 60

ctaactctgg acactatgaa cccatgtgte cggagsgtee agtatgoagt togaggacce 120
attgtgcage gteccttgea gotgpageag gagotgogtc agggtegtgaa gaagocgttt 180
actgaggtca tecgtgecaa cattggggat geacaageca tggggcagag acccatcace 240
ttettecgoe aggteotgge cctetgtgte taccccaate ttetgageag tectgactte 300
ccagaggatg ccaagagaag ggcagaacgc atcttgeagg cotgeggegg coacageoty 360
getecctata goattagete tggaatccag cogatocggg aggatgtege goaatacatt 420
gagagaagag acggaggcat ccccgeagac ccgaacaaca tattictate cacaggggcc 480
agegatgeca togtgacaat gotcaagetg ctegtatetg gegaggecog tgoacgaaca 540

ggtgtactca ttcccattee tcagtaccca ctetactcag cogogetgee tgaactggac 600



Val
Au
240
255
265
280
295
305
Phe
Ay
Val
Al a
Phe
Lou
Ay

Met Ile Prolle Pro Gn Tyr Pro Lou Tyr Ser Ala Val Ile Ser 210 215 220
Leu Asp Ala Ile G n Val Asn Tyr Tyr Leu Asp Qu Qu Asn Cys 225 230 235
Trp Ala Lou Asn Val Asn Qu Leu Arg Arg Ala Val Gn Qu Ala Lys 245 250
Asp H's Cys Asp Pro Lys Val Lou Cys Ile Ile Asn Pro Gy Asn Pro 8 260
270 Thr Gy Gn Val Gn SerngArg Lys Cys Ile Gu Asp Val Ile Hs Phe 275
285 Ala Trp Qu Qu Lys Leu Phe Leu Leu Ala Asp Qu Val Tyr Gn Asp 290
300 Asn Val Tyr Ser Pro Asp Cys Arg Phe His Ser Phe Lys Lys Val Leu

310 d r Val du Leu Ala Ser
3 2cEBegeaig dusafibbrdLothabliha Bk (S %"’ﬁ“% cafcass y o} Qys Ay Tyr Arg Ay

34 ' o] Ile Lys Gy Gn Leu
35‘%%%%%g%tgﬁégﬁl\%galfﬁl_ggcuy%ggr&@glce%?%qtlaﬁg% Ciil%ﬁér o] ero Val Ser Ay Gn

Al A " + Ala Gy Au Qu S
G oA s B R el A R L A\ Ly e

A Bebytedl Sadhliact Rectlnite Qifarktd drfiloalll cdbilethBP bR PP Asn Gn val Pro

gocgaggget cteagticca ttcattcaag aaggtgetca tgpagatgeg gocaccgtat 900
tocacgcage aggagettge ttotttccac tcagtotota aggsctacat gggcgagtec 960
ggetttegte gtggctatgt geaggteeta aacatggatg ctgagetgea gaaacagatg 1020
gggaagotga tegagteteee gotgtgtoca ccagtgecag gocaggectt gatggacatg 1080
gtgegtcagtc cgccaacace ctecgageeg tecttcaage agtttcaage agagagacag 1140
gagetgetge cigaactgge agocaagget aagctcacgg ageaggtictt caatgagget 1200
cccgggatee getgeaacce agtgcagege gecatgtatt ccttecctea agtgeagetg 1260
cccttgaaag cggtgeagog tgctcaggaa ctgggeotge cocotgacat gttettetge 1320
ctgtegcctec tggaagagac tggeatetge gttgteccce ggagtggett tgggcagecag 1380
gaggecacct atcatttcog gatgaccatt ctgeccccca tggagaaact goggetgetg 1440
ctggaaaaac tcagtcactt ccatgccaag ttcacccatg agtactcotg a 1491
<21 10

211> 496

212> PRT

<{213> Rattus norvegicus

<400> 10

Met Ala Ser Arg Val Asn Asp Gln Ser Gin Ala Ser Arg Asn Gly Leu

1 5 10 15

Lys Gly Lys Val Leu Thr Leu Asp Thr Met Asn Pro Cys Val Arg Arg
20 25 30

Val Glu Tyr Ata Val Arg Gly Pro lle Val Gin Arg Ala Leu Glu Leu



420 425 430 Asn Pro Leu Gn Gy Ala Met Tyr Ala Phe Pro Arg Ile Phe Ile Pro

435 4

40 445 Al a Lys Al a Val

GQu Ala Ala Gn Ala Hs Gn Mt Ala Pro Asp Met

9 450 455 460 Phe Tyr Cys Met Lys Leu Leu GQu Qu Thr Ay lie Cys Val Va
465 470 475 480 dy Ser Gy Phe Ay A n Arg GQu Gy Thr Tyr H s Phe
Arg Met Thr 485 490 495 lie bﬁu Pro Pro Val Qu Lys Leu Lys Thr Val Lou G n

Pro

Lys Val Lys 500 505 510 Asp

520
aaagg

<210> §%<211> 1491 <212> DNA <21§€ Mus rmuscul us
g

aat ga ¢tgaatccag gctﬁkaagga at gga

aa ggggaaggtg

ataccat gaa cccatgtgtg cggagggtgg agtat gGagt ccgaggcccc

gt gcc
tccgt

aggt t

400 o SR Pt il

ccaagagaag ggcagaacgc atottgcagg catgcggggg ccacagcctg

§§82§’a é@%ﬁéﬁﬁiﬁ% Kedda ok Lﬂi%?q e b fgggce

gcatt
acgga
togtg

999900
cat gctcaaget'® ctggt ageecg Gegagggeeg t g8Ycgaace

Phe Phe Arg Gln Val Leu Ala Leu Cys Val Tyr Pro Asn Leu Leu Ser
85 90 95

Ser Pro Asp Phe Pro Glu Asp Ala Lys Arg Arg Ala Glu Arg 1le Leu
100 105 110

Gin Ala Cys Gly Gly His Ser Leu Gly Ala Tyr Ser lle Ser Ser Gly
115 120 125

Ile Gln Pro lle Arg Glu Asp Val Ala GIn Tyr fle Glu Arg Arg Asp
130 135 140

Gly Gly Ile Pro Ala Asp Pro Asn Asn Ile Phe Leu Ser Thr Gly Ala
145 150 155 160

Ser Asp Ala {le Val Thr Met Leu Lys Leu Leu Val Ser Giy Glu Gly
165 170 175

Arg Ala Arg Thr Gly Val Leu lie Pro lle Pro Gin Tyr Pro Leu Tyr
180 185 190

Ser Ala Ata Leu Ala Glu Leu Asp Ala Val Gin Vai Asp Tyr Tyr Leu
195 200 205

Asp Glu Glu Arg Ala Trp Ala Leu Asp lie Ala Glu Leu Arg Arg Ala
210 215 220

Leu Cys Gln Ala Arg Asp Arg Cys Gys Pro Arg Val Leu Cys Val lle

e Hs lie Asn Phe Lau GQu Lys Tyr Ala 515

<400> 5 at ggectcac

60

120
180
240
300
360
420
480
540

ct aact ot gg

at cgt gcaac
act gaggtta
ttcttccgece
ccaaaagat g
ggtgcctata
gagaggagag
agcgat gcca



ggt gt act ca
gccgt gcaag
ctgcggegeg
aaccccggca
tttgctttcg
gccgagggct
gccacgcagce
gggtttcgtg
gcgaaact ga

ttcccattcc tcagtaccca
t ggact acta cct ggacgaa
ctct gt gcca ggcacgt gac
accccacggg gcaggtgcag
aagagggact cttcctgatyg
ctcagttcca ttcattoaag
aggagct cgosgt ctttccac
gt ggct at gt ggaagt ggt a
t gagcgt gcg gttgtgtcca

ct gt act cag
gagcgcgcect
cgct gctgece
acccgt gaat
gctgat gagg
aaggt gct ca
tmggt ctcta
aacat ggat g
ccagt gccgg

ct gcget gge
gggctcttga
ct cgagt act
gcat cgaggc
t at accaaga
cggagat ggg
aggget acat
ccgaggt gca
gccaggcettt

t gagct ggac
cat cgct gag
atgcgtcatc
cgt aat ccgc
caat gt at at
gcoaccat at
gggcgagt gc
gaaacagat g

gatgggcatg

600
660
720
780
840
900
960
1020
1080

10

1140
1200
1260
1320

gt ggt cagh Pr& QGCARFES GhCl IGIDATEC Bint Th tAF € 8ROGs a4 Glucaagce
gaggt gct gg ct gaactxggc agocaaggcpspaaact cacgg agsaggtctt
cccgggat cc got gcaaccc ggt gcagggc gctatgtatt cettccctca

cctttgaaag cagtgcagcg tgogoaggac ctgggcctgg cccctgacat
Ct gt gCChig§af YRR PHAR 4 BHEARS GIOGIy Al PhOCl Wbt Q9AB400Ct T Tt gggcagcag 1380
gagggcacct atcajght ccg gatgacegit ctgccccceggt ggagaaact gcgggtgetg 1440

ct ggagaaac tgaggcactt ccatgctaaa ttcactcatg agtactcctg a 1491 <210> 6 <211>
496 <212> PRT <213> Mus nusculus <400> 6 Met Ala Ser Gn Arg Asn Asp Arg
| e Gy gvd) 857 airigh ASaE e htaiyloip sd0aihipe rss Y Lys Val Lau Thr Lou Asp
Thr Met Asn Bjio Cys Val ArggArg 20 25 36gs Val G u Tyr Ala Val Arg Ay Pro
Ile Val Gn Arg Ala Lou Gu Lou 35 40 45

agagaggeag
caacgaggcc
aattcagctg
gttcttctgt

Phe Lys Lys Vai Leu Met Glu Met Gly Pro Pre Tyr Ser Thr GIn GIn
290 295 300

Giu Leu Ala Ser Phe His Ser Val Ser Lys Gly Tyr Met Gly Glu Cys
305 310 315 320

Gly Phe Arg Gly Gly Tyr Val Glu Val Val Asn Wet Asp Ala Glu Val
325 330 335

Gln Lys Gin Met Gly Lys leu Met Ser Val Arg Leu Cys Pro Pro Val
340 345 350

Pro Gly Gin Ala Leu Met Asp Met Val Val Ser Pro Pro Thr Pro Ser
355 360 365

Glu Pro Ser Phe Lys Gln Phe GIn Ala Glu Arg GIn Glu Val Leu Ala
370 315 380

Glu Leu Ala Ala Lys Ala Lys Leu Thr Glu Gln Val Phe Asn Glu Ala
385 390 365 400

Pro Giy lle Arg Gys Asn Pro Val GIn Gly Ala Met Tyr Ser Phe Pro
405 410 415

Gin Val GIn Leu Pro Leu Lys Ala VYal Gln Arg Ala Gin Glu Leu Gly



Arg
Phe
Ser
Gn
I'le
Sly
160
175
185
200
215
225
Au

Gn
Al a
Phe
Pro
Al a
Gn
Sly

Gu Lou Arg Gn Ay Val Lys Lys Pro Phe Thr Gu Val Ile 11 50 55 60
Asn Ile Ay Asp Ala dn Ala Met Sly Gn Arg Pro Ile Thr 65 70 75 80
Arg Gn Val Lou Ala Lou Cys Val Tyr Pro Asn Lou Lou Ser 85 90 95

Asp Phe Pro Qu Asp Ala Lys Arg Arg Ala Qu Arg Ile Lou 100 105 110
Cys Sly Sly H's Ser Lou §ly Ala Tyr Ser Ile Ser Ser Sly 115 120 125
Prolle Arg Qu Asp Val Ala Gn Tyr Ile GQu Arg Arg Asp 130 135 140
Ile Pro Ab@ Asp Pro AspsAsn |l e Phegpu Ser Thr Ay Ala 145 150 155

Ser Asp Ala Ile Vval Thr Met Lou Lys Lou Lou Val Ala Sly Qu dy 165 170
Arg Ala Arg Thr Gy Val Lou Ile Prolle Pro Gn Tyr Pro Lou Tyr 180

190
205
220
230
12

r Al 0 Val Asp Tyr Tyr Lou 195
M Wy QU L &SR AY @ 6 MRS @ p Tyr Ty
§%5%‘a§?%%fu&%ﬁaﬁ€%%ﬁ Blegﬁja Loﬁ pMﬁer APa AQu Lou Arg Arg Ala 210
Lou s Gn Ala Arg Asp Arg Cys s Pro Arg Val Lou Cys Val Ile

235 240 Asn Pro Sly Asn Pro Thr Sly Gn Val Gn Thr Arg Gu Cys Ile

265,2381 42PPro Gly Ser Gly Phe Gly Gln GIn Glu Gly Thr Tyr
450 455 460

His Phe Arg Met Thr !le Leu Pro Pro Met Glu Lys Leu Arg Leu Leu
465 470 475 480

Leu Glu Lys Leu Ser His Phe His Ala Lys Phe Thr His Giu Tyr Ser
485 490 495

2100 1N

<211 1125

212> DNA

<213> Canis familiaris

<400> 11
atgctggetc tteacgggee cgteggttaag gtgasacegg gecggotgeg tecagggett 60

gegogetacge ctgatgecgg gatogagege ctgaccacet gttgecteet cttigetcag 120
ggtatcaaga aaccgttcac cgaggtcatc cgegecaaca tcggggacge ceaggecatg 180
geccagcage ctataacctt coctccgacag gtgategecac tgtgcaccta cceccaacctg 240
ctggacagec ccagettcee agaagatgct aagaaacgag cccggaggat cociacagget 300
tgtegeggga acagoctgge gtoctacagt gocagecagg gegtcaactg catccgegag 360
gacgtggecg cctacgicac caggagggac geocgggetee cogeggacee cttcaacatt 420
tacctgacca ctggagecag cgacggeatt tctacgatce tgaagatcct gegtetocgeg 480
getgecaagt cgoggacgge cegtgctgate ccoatoccac agtaccocot ctacteggee 540
gtoatctecg agetegacge catccaggtg aactactact tggacgagga gaactgctge 600
gecctegace teaacgagot coggogggoc gtgcaggagg ctaaggacca ctgtaaccee 660

aaggtectet geatcatcaa coccgggaac cocacagetc aggtgcazag caggaagige 720



Al a
Au
Phe
du
320
335
345
360
375
385
Pro
Ay

Thr
Arg Vi

Val Ile Arg Phe Ala Phe Qu GQu Gy Lou Phe Leu Met Ala Asp 260 265 270
Val Tyr G n Asp Asn Val Tyr Ala Qu Ay Ser Gn Phe Hs Ser 275 280 285
Lys Lys Val Lou Thr Gu Met Gy Pro Pro Tyr Ala Thr Gn Gn 290 295 300
Leu Ala Ser Phe His Ser Val Ser Lys Ay Tyr Met Gy Gu Cys 305 310 315
Ay Phe Arg Ay Ay Tyr Vgh Gu Val Val Asn Met Asp Ala Gu Val 325 330
GnLys Gn Met Ala Lys Lou Met Ser Val Arg Lou Cys Pro Pro Val 340

350 Pro Ay Gn Ala Lau Met Ay Met Val Val Ser Pro Pro Thr Pro Ser 355

Socrtafisttof Rl faforiath: QelbeflE (Hebolicaiitetecdf 0 BN D0 TS 0 AR T

33%“'ﬁ‘%ggﬁ%“ﬁ%a&°ﬁ%gg%§t& flabhofgb cfileapliCefio ! B 1S Wa G aep Lou
P %&ﬁég&ﬁé@&“%& ety PRt |3Eﬁ€°émet§§% é%) i GL§ UGL(r)luGGnuGGuuGTSr

Tyrggﬁt%?ﬂgg‘l?%aé@&t t"lkc%ttp Ebetﬂtgcéé’?tggﬂ?{acéa' GodefitdT Ooff © MBt G u Lys Leu

ceogetgece goetgctgeg cggggaacac gggpcccatc tcaggeggee tgtgcatgag 1020

PN

ctcageectg gtecagggac gecogtgoge cgagetooty ctggegocce gggctecccg 1080
cgetteotge cgggeccacg ctgctgecet geggactgaac cotga 1125
Q2100 12

211> 374

<212> PRT

{213> Canis familiaris

<400> 12

Met Leu Ala Lau His Gly Ala Val Val Lys Val Lys Arg Gly Arg Leu

1 5 10 15

Arg Pro Gly Leu Gly Ala Thr Pro Asp Ala Gly lie Glu Gly Leu Thr
20 25 30

Thr Gys Cys Leu Leu Phe Ala Gin Gly |le Lys Lys Pro Phe Thr Glu
35 40 45

Val 11e Arg Ala Asn Ile Gly Asp Ala GIn Ala Met Gly GIn GIn Pro
50 55 60

lle Thr Phe Leu Arg Gin Val Met Ala Leu Cys Thr Tyr Pro Asn Leu
65 70 75 80

Leu Asp Ser Pro Ser Phe Pro Glu Asp Ala Lys Lys Arg Ala Arg Arg
85 90 95

Ile Leu Gin Ala Gys Gly Gly Asn Ser Leu Gly Ser Tyr Ser Ala Ser



465 470 475 480 Leu GQu Lys Leu Arg H's Phe H's Ala Lys Phe Thr

Ser 485 490 495
at gcagcggg cagcggt gct
ggccgt agt ¢ acagcagcgc
ogcagccct o gagaccgcat
gagt acgct g t gcggggacc
cggggt at ca aaaaggcat t

<210> 7 <211> 1569
ggt gcggcgg ggct cct goc occgogoct ¢
t gcagccgaa gcctcggcgg cgct caaggt
cot caccctyg gagt coat ga acccgcaggt
cat cgt gct ¢ aaagccggcg agat cgagat
cact gaggg a at ccgagocggacattgggga
at gggccagc agccaatcac cttcctccgt caggtgatgg cactctgcac
ctact aaaca gccccagctt cccagaagac gctaagaaac gaacgcggcg
getttt anh ¢10aAMEARES 1100936 WipPfa)1 30) Afd AF0GT FROGGIL L aa
gaagat gt gg cpgcctttat caccgggaga gat ggt ghsgc ctgcagaccc
tacctgacta ctggagctag cgacggtatt tctacaatcc tgaagctcct
ggt ggcaagt cacggaccgg cgtgatgatt cccatccccc agtatccctt
gt cat CtA‘F% s PO AP AGOPrIRL ISR O Fhe ABEY ACTARL G TROR 9280

gcttt gaat g,4 ggacgagct cgggcgggea ttggggcaag ccaaagacca
aaagttctct gcattatcaa ccccggaaac cccacaggco aggtacaaag

atagaagatg tgattcactt tgcctgggaa gagaagcttt ttctcctggce
taccagqaca, 4 aQthAQ{: AN Flet &?%P?Fegﬁu%ggtit CEeﬁ%l QQL &) fryaagaa

cagat ggggc acgagt act ggcagcaacgt g cgcct cctfgeactc

ggctacatgg gcgagt gt gg ct acagaggg ggct acatgg aggt gat caa
gagat caaag gccagctggt gaagctactc tcggttcgec tctgtccgec

Gly Gly Lys Ser Arg Thr Gly Val Leu ile Pro 1le Pro Gin Tyr Pro
165 170 175

Leu Tyr Ser Ala Val lle Ser Glu Leu Asp Ala lle Gin Val Asn Tyr
180 185 190

Tyr Leu Asp Glu Glu Asn Cys Trp Ala Leu Asp Val Asn Glu Leu Arg
195 200 205

Arg Ala Val GIn Glu Ala Lys Asp His Cys Asn Pro Lys Val Leu Cys
210 215 220

{le 11e Asn Pro Gly Asn Pro Thr Gly GIn Val Gln Ser Arg Lys Cys
225 230 235 240

11e Glu Asp Val 1le His Phe Ala Trp Glu Glu Lys Leu Phe Leu Leu
245 250 255

Ala Asp Glu Yal Tyr GIn Asp Asn Val Tyr Ser Pro Asp Cys Arg Phe
260 265 210

His Ser Phe Lys Lys Val Leu Tyr Glu Met Gly Pro Glu Tyr Ser Ser
215 280 285

Asn Val Glu Leu Ala Ser Phe His Ser Thr Ser Lys Gly Tyr Met Gly

<212> DNA <213> Mus musoul us

gggcccot gg
gcgaccggag
gaaggcggtg
ggagot gcag
t goocat gct
ct act aaaac
gat cct gcag
ct gt at ccgt
agacaacat t

ggt ct ccggt
gt act ccgcg

gaagttctgg
ct gt gaccct
cagaaagt gc
t gat gaggt g
agtgctttac
cacct ccaeg
tttgcacccc
agt gt cagga

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140

Hs Qu Tyr
<400> 7

14



caggccgcca tggacattgt tgtgaatcca ccggaaccag gagaggagtc
tt cagcaggg aaaaagaatt cgtccttggt aatctggcca aaaaagcaaa
gatctgttta accaagtccc agggatccag tgcaacccct tgcaaggagc
ttccctcgga ttctcatcco tgccaagacc gtggaggcag ctcagtccca
ccagacat gt tctactgcat gaagctcckg gaggagactg gcatct gt gt
agtgcctttg ggcagcgaga agtcacttac cacttcagaa tgaccattct
gat aaact ggg@gaccgt gct cgacaaggtg aaagaptttc acctgaagtt
tactcatga 1569 <210> 8 <211> 522 12> PRT <213> Mis
Gn Arg Ala Ala Val Leu Val Arg Arg Ay Ser Cys Pro Arg

Ay Pr %lgm @IyelﬁrLgu E?yr PH L§u ﬁeorﬁ.rggro SaHIAI &r ﬁ'saaLﬁyu Al a

Ala L glle
Leu d u Ser Met Asn ro d n Val Lys Ala VaI r Ala

Gy Prolle Val Leu Lys Ala Ay du lle Glu Met G u Lau

ﬁ;g g rd 'A?a i%sslk/%g g OArgb‘?y gﬂ.rm?e‘t'y ?(Fa' Hl.ii L%uégég @'03 ﬁfg

Pro Val His Glu Leu Ser Pro Gly Ala Gly Thr Pro Val Arg Arg Gly
340 345 350

Pro Ala Gly Ala Pro Giy Ser Pro Arg Phe Leu Pro Gly Pro Arg Cys
355 360 365

Cys Pro Gly Thr Glu Pro
310

210> 13

211> 1623

<212> DNA

213> Xenopus laevis

<400> 13
atgagtattc tcagggggtc tectgageggee gtegctegoce ccaatgette tgttgtettt 60

aggagcagat tgccccccca gotcacttet geccteetgt geccoctecag gtogeteteg 120
ggaacgooge tgectgaace ggacgggaaa gttactegoa agatgtotga gaacgggaca 180
tgcaaccgga tcctgactct ggactccatg aatccctgta tecagaaagt ggaatacgea 240
gtgagggeoe ccatogtoat cagggotety gagotggaga aagaactgea goaggegeta 300
aagaagccat tcacagaagt gatcaaagce aatattggag atgcccatge aatgggtcag 360
aaacccgtta ctttectgeg cocaggtgagt gocatctgte tgtaccecga gotcatgaat 420
gacaacaagt tccoggagga cgtgaageag aaggcagega ggatoctgea ggegteipee 480
gescacagea tigggeccta cagogecage caagggattg aagigatccg acaagatgty 540

gecaagtaca ttgagagaag ggatgegeet atcotgteecg accccaacaa catctaccte 600

ctttgagcaa
gct gacagaa
t at gt at gcg
t aaaat ggct
cgtccctggc
ccctceggtg
cct ggagcag
muscul us
Ala 15
Ser 20 25
Leu 35 4
Val 15 5
Gn 657
lle Ay 8
G n Val

1200

1260

1320

1380

1440

1500

1560
<400> 8 Met
10 15 Ser
30 Ala
0 45 Thr
0 55 60 Arg
0 75 80
5 90 95

100 105 110



Met
Au
Asn
160
175
185
200
215
225
Asp
Pro
Hi s
Gn
Val
Leu

Ala Leu Cys Thr Tyr Pro Asn Lou Lou Asn Ser Pro Ser Phe Pro 115 120 125
Asp Ala Lys Lys Arg Ala Arg Arg Ile Leu Gn Ala Cys Gy @y 130 135 140
Ser Lou Ay Ser Tyr Ser Ala Ser Gn Ay Val Asn Cys Ile Arg 145 150 155
G u Asp Val Ala Ala Phe Ile Thr Arg Arg Asp Gy Val Pro Ala Asp 165 170
Pro Asp Asn Ile Tyr Lou TI}g Thr Ay Ala Ser Asp Ay Ile Ser Thr 180

190 Ile Leu Lys Lou Lou Val"" Ser Ay Ay Ay Lys Ser Arg Thr Ay Vval 195
205 Met Ile Prolle Pro Gn Tyr Pro Leu Tyr Ser Ala Val Ile Ser Qu 210

220 3Rl YRR Bk RATD B O A0 93 T
10 sSSP R HaR S, LR L & (50, Y, 2o
0 e B SR iR Sl o B Bl 12 AP Gy el
Lou ag%raa 3056 ?f:lgag%:!éc?ac azggg gacga:gcrt]:cglggtaacglt%tglj c%cc?aa%tg yr BJ%er Ser Asn val Gu
Al FAGE P22, AECLECE

ctgtgcatta ttaacccagg aaaccctaca ggpcagetgc agageccgeaa gigoattgag 900

gacgtgatcee gttttgetge tgaagagaat ctittoctga tgegcggatea ggtctaccaa 560

gataatgtct atgccaaggg ctgtgcetit cacteocttca aaaaggttct ctttgagatg 1020

ggacccaagt attcagaaac gotggaactg gettetttec actccacatc caagggatac 1080

atgggagagt gogggttcag agggggtiac atggaagtga tcaatatgga tfeotgotgic 1140

aagcaacaac taaccaagtt ggtgtctgteg cgtetgtgee ceoccagtgee geggcaagta 1200

ttacttgatg teattetgaa cccaccaaag cotgggeage cotcctacaa acagttcatt 1260

tctgagaaac aggetgtgct caataacctg getgagaaag cicgtoicac tgaggaaatc 1320

ctaaaccaar cgcocteggat cogetgtaac ccagtccagg gagecatgta ctegttteca 1380

agegatccaca toccagagaa ggecattaaa ctigcacagg cigagggaca ggccccagac 1440

atgttettct gtatgaaget gotggaagag actggeattt gtetsegtace tggaagtega 1500

tttggacaac gitgaggecac fcaccattic aggatgacca toctcoctoc caccgataag 1560

ctgaagagec tgttagagcg gotgaaggat itccaccaga aatttatgga tgagtattce 1620

tag 1623

Q210> 14

211> 540

212> PRY

<213> Xenopus laevis

<400> 14

Wet Ser 1le Leu Arg Gly Ser Leu Arg Gly Val Leu Ala Pro Asn Ala
1 5 10 15



325
340
355
370
385
Al a
Asn
Al a
Met
Val
Phe
Hi s
515

330 335 Ser Thr Ser Lys Sly Tyr Met Sly AQu Cys Gy Tyr Arg Sly Ay Tyr
345 350 Met Qu Val lie Asn Leu Hs Pro Qu Ile Lys Sly G n Leu Val Lys
360 365 Lou Lou Ser Val Arg Leu Cys Pro Pro Val Ser Sly Gn Ala Ala Mt
375 380 Asp Ile vVal vVal Asn Pro Pro Qu Pro Ay Qu Gu Ser Phe Au Gn
390 395 400 Phe Ser Arg Gogl Lys A u Phe Val Leu Sly Asn Lou Ala Lys Lys
405 410 415 Lys Lou Thr G u Asp Leu Phe Asn Gn Val Pro SIy Ile Gn Cys
420 425 430 Pro Leu Gn SIly Ala Met Tyr Ala Phe Pro Arg Ile Lou lie Pro
L7 soh 3R, 040445 biondlic VA plale Bhrdl e Gy Ger 1 s Lys et Ala Pro asp
Phe 450 45§ 4% g5 Met Lys Leu 4geu Gu Gu Thr Ay Ile Cys Val

Pro Ay 465 470 475 480 Ser Ay Phe Ay Gn Arg Qu Ay Thr Tyr H's

Arg Met Thr Ile 485 490 495 Lou Pro Pro Val Asp Lys Lou Lys Thr Val Leu

Lysi.ey%g b%sLeﬁ‘SApg_l_Sé'O@ugsgﬁﬁﬁrlﬁrngw R1al@l phyRspPhe Leu G u G n Tyr Ser
520 2 "

Gly Lys Val Thr Arg Lys Met Ser Glu Asn Gly Thr Cys Asn Arg lle
50 55 60

Leu Thr Leu Asp Ser Met Asn Pro Cys |le GIn Lys Val Glu Tyr Ala
65 70 15 80

Val Arg Gly Pro 1le Val lle Arg Ala Va! Glu Leu Glu Lys Glu Leu
85 90 95

Gin GIn Giy Va! Lys Lys Pro Phe Thr Glu Val |le Lys Ala Asn lle
100 105 110

Gly Asp Ala His Ala MNet Gly GIn Lys Pro Val Thr Phe Leu Arg Gin
115 120 125

Val Ser Ala [le Cys Leu Tyr Pro Glu Leu Met Asn Asp Asn Lys Phe
130 135 140

Pro Glu Asp Val Lys Gin Lys Ala Ala Arg lle Leu Gin Ala Cys Gly
145 150 155 160

Gly His Ser lie Gly Ala Tyr Ser Ala Ser Gin Gly lle Glu Val le
165 i70 175

Arg Gln Asp Val Ala Lys Tyr te Glu Arg Arg Asp Gly Giy 1le Leu
180 185 190

Ser Asp Pro Asn Asn lle Tyr Leu Ser Thr Gly Ala Ser Asp Ser lle
195 200 205



<212> DNA <213> Rattus norvegi cus <400> 9 atggcctcac gggtgaatga tcaaagccag
gcttcaagga agggggt gaa gggaaaggtg 60 ctaactctgg acactatgaa cccatgtgtg
cggagggt gg agt atgcagt tcgaggaccc 120 attgtgcagc gtgccttgga gctggagcag
gagct gcgt ¢ agggt gt gaa gaagccgttt 180 actgaggtca tccgtgccaa cattggggat
gcacaagcca tggggcagag acccatcagg 240 ttcttccgcc aggttctgge cctetgtgtce
taccccaatc ttctgagcag tcctgacttc 300 ccagaggatg ccaaaagaag ggcagaacgc
atcttgcagg cctgcggggg ccacagcctg 360 ggtgcctata gcattagotc tggaatccag
ccgatc g t racggaggcat ccccgcagac
ccgaacggggmaggteg&%?Em'ﬁBQ&ﬁEQ.&yjﬁgﬁhpgg g%%§1tcgtgacaat gct caagctg
ctggtatctg gcgagggccg tgcacgaaca 540 ggtgtactca ttcccattcc tcagtaccoa
ctgtactcag ccgcgctggc tgaactggac 600 18 gccgtgcaag tggactacta cctggacgaa
gagcgcqg Ve chE g oCE S %maﬂo%%m {9998 Gl.om,clCct gt geca ggeacgt gac
ctttgct gagtac gtgcgtcatc aaccccggcgmaccccactgg gcaggt gcag
acccgtg gt gcatcgaggc cgtaatccgc tttgctttca aagaaggact cttcttgatg
gct gat gagg tataccagga caacgtgtat 840 gccgagggct ctcagttcca ttcattcaag

aaggtg cac c aggagcttgc ttctttccac

tcagtcﬁ@?gh' gggﬂqgﬁg ng ébLmbéﬁﬁﬁggéf gt ggctat gt ggaggt ggt a

aacatggatg ctgagg ca gaaacagat 1020 gggaa ga tgagtgtgcg gctgtgtcca
ccagtgccag gccaggcctt gatgaacatg 1080 gtggtcagtc cgccaacacc ctccgagccg
oo BBy RIS R CRUIR BY SLOSI000C Sarclases:
gccatgtatt ccttTCctca agtgcagygtg 1260 gaaag cggtgcagcg tgctcaggaa
ctgggcctgg cccctgacat gttcttctge 1320 ctgtgcctcc t ggaagagac tggcatctgc

gt;gég@éégwgﬁsg%ggééémaggggk Hg %ﬁagm 3F%$ atcatttccg gatgaccatt

Pro Thr Gly Gin Val GlIn Ser Arg Lys Gys lle Glu Asp Val lle Arg
240 295 300

Phe Ala Ala Giu Glu Asn Leu Phe Leu Met Ala Asp Glu Val Tyr Gln
305 310 315 320

Asp Asn Val Tyr Ala Lys Giy Cys Ala Phe His Ser Phe Lys Lys Val
325 330 335

Leu Phe Glu Met Gly Pro Lys Tyr Ser Giu Thr Leu Glu Leu Ala Ser
340 345 350

Pha His Ser Thr Ser Lys Gly Tyr Met Gly Glu Cys Gly Phe Arg Gly
355 360 365

Gly Tyr Met Giu Val |le Asn Met Asp Pro Ala Val Lys Gln Gin Leu
310 375 380

Thr Lys Leu Val Ser Val Arg Leu Gys Pro Pro Val Pro Gly Gin Val
385 390 395 400



ct ggaaaaac tcagtcactt ccatgccaag ttcacccatg agtactcctg a 1491 <210> 10
<211> 496 <212> PRT <213> Rattus norvegi cus <400> 10 Met Ala Ser Arg Val

Asn
Thr
Arg
Gn
Asp
Val

Pro
Ay
lie
Pro
Asp

Asp G n Ser Gn Ala Ser Arg Asn Ay Leu 1 5 10 15 Lys Ay Lys Val Leu
Leu Asp Thr Met Asn Pro Cys Val Arg Arg 20 25 30 Val Gu Tyr Al a Val
Gy Prolle Val Gn Arg Alg Leu Qu Leu 19 35 40 45 Gu Gn Ju Lou Arg
@y Val Lys Lys Pro Phe Th 8Qu val lie 50 55 60 Arg Ala Asn lie Ay
Ala Gn Ala Met Gy Gn Arg Pro Ile Thr 65 70 75 80 Phe Phe Arg G n
Lou Ala Lou Cys Val Tyr Pro Asn Lou Lou Ser 85 90 95 Ser Pro Asp Phe

G UepdpH AgpaValyide KglgAsarPigo Rroalg Rio AhyGiy B0 1581 T¥ri00 105 110 Gn Ala Cys Gy
H's Ser Lou G45Ala Tyr Ser4ifie Ser Ser &% 115 120 125 lie Gn Pro
Arg Gu Asp Val Ala Gn Tyr Ile Qu Arg Arg Asp 130 135 140 dy Qy lle
Ala Asp Pro Asn Asn lie Phe Lou Ser Thr Ay Ala 145 150 155 160 Ser

Al dvp 16&n Bhel i ghﬁer Rt Lyis dun %wd@u lé@ruAsvauA‘ggw Gy Gu Ay

Lys Ala Arg Leu Thr Giu Glu [le Leu Asn GIn Ala Pro Gly lle Arg
435 440 445

Cys Asn Pro Val GIn Gly Ala Met Tyr Ser Phe Pro Arg Ile His lle
450 455 460

Pro Glu Lys Ala fie Lys Leu Ala Gin Ala Glu Gly Glin Ala Pro Asp
465 470 415 480

Met Phe Phe Cys Met Lys Leu Leu Glu Glu Thr Gly lle Cys Val Val
485 490 495

Pro Gly Ser Gly Phe Gly Gin Arg Glu Gly Thr His His Phe Arg Met
500 505 510

Thr lle Leu Pro Pro Thr Asp Lys Leu Lys Ser Leu Leu Glu Arg Leu
515 520 525

Lys Asp Phe His GIn Lys Phe Met Asp Glu Tyr Ser
530 535 540

21> 15

211> 17107

<212> DNA

<213> Drosophiia melanogaster

<400> 15
atgagtcogaa tgctaattaa acctgetgee gecacagttt cggecgeatt goageageac 60

cagegecage agcaacagia cgttattcge cgctggaaat cgticetgea caacaacage 120

aacaatgoca atcgacgtgc ggegaaatca acggcaacag caacggtigac ggcagcageg 180



165
180
195
210
20

I'le
Al a
Hi s
Thr

Met
Lou
Pro
Arg

170
185
200
215
225
Au
Asp

175 Arg Ala Arg Thr Ay Val
190

205

220

230

245 250 255 Al a Val

260 265 270 du Vval

Tyr G n Asp Asn Val

Lou Ile Pro lie Pro G n Tyr
Ser Ala Ala Lou Ala Qu Lou Asp Al a Val
Asp Gu Qu Arg Ala Trp Ala Lou Asp lie Ala Qu Lou Arg Arg Ala

G n Val

Lou Cys Gn Ala Arg Asp Arg Cys Cys Pro Arg Val
235 240 Asn Pro Ay9Asn Pro Thr Gy G n Val
Ile Arg Phe Ala Phe Lys GQu Gy Lou Phe Lou Mt
Tyr Ala Gu Gy Ser Gn Phe

Pro Leu Tyr
Asp Tyr Tyr Lou

Lou Cys Val Ile
Gn Thr Arg A u Cys

Ser acgtéfradSiocdiaac Bagedcy st tiystddat ckidbeabfRtccdobtttblet Goy Pro Pro Tyr Ser

Gn Gn 290 295 300 G u Lou Ala Ser

A U tesaaceDRcachBaad kbceBdcs fdedaattBe tdicghtidaYtabdaYaadlyr Yl
325 330 335 Gn Lys Gn Met Gy Lys Lou Met Ser Val

Cys cRédactitiOttdadategd40at3dot t360zgtécec Gatedtide thtede@d! Mpdo Asp Met Val
355 360 365 du Pro Ser

Asp

Pro Thr

Ala du Val

Pro Ser

G N Agdg M@ ade@gaddh Fed ffdack/Rect@cy accageteat cogtgocaac

atcggteatt gocatgcgat ggeccageoag
ctgacctteg agacacgtct gotggatica
gectgtgeca ttttgaacgg ctgeocagggt
getotgzage teetgogtog ccagettect
gectccaatt ggcaggacat ctatctaacc
ctetecatga tcaacgecga getgggatee
cagtacccac tgtactcgec caccatctce
ctggaggagg agaccggiteg gagectggac
gogaagaagg tctgcaatcee gegteccctg
caggtactga cccgogagaa catcgaggag
ctggtgeteg cogatgaggt gtaccaggac
tegttcaaga aggteggecta cgaaatggec
ttootgteca ceotogaagegg ctatotgege
gttctcaatc ttgatcccaa ggtcaaggce
tgcagcacca cogeotggoca gglggoogte
gagccatcat acgatctgta caagaaggag
cgegccgage tegtccacaa ggcactgaac
cagggogcoca tgtacgtctt tocacagatc
aaggocaagg geatggecee cgatgtttte

atttecattg ttcectegeag tgpatttegt

cocttgacct tocotgogaca gotgttigece
cccgattate cogaggacgt caagaagoec
caatcggteg getcgtacac cgactecgec
cagtacatcg agaaaaggga tggeggeate
geceetecct ctoccggcat caagagcatt
aaggegeote gtgtoatggt goccattecg
gaatacgeca tgaccaaggt ggattactat
aggaaggage tgcaacggtc ctacgatgag
gtegtgatea atecgggeaa toccaccgga
atcattaagt tcgcacacga taacaaggte
aatgtctacg acaagaactc caagttcteg
gacccctate gtaatctgga aatggteagt
gagtgogegca ttcgegegcee ttacatggag
atgctgacca agtcgataac ggoggcgett
agtgccctgeg tcaatccace geageccgga
cgegatggca ttetggecge totaaaagaa
agettcgaag getacaaggt taaccoogta
gagatcoogc ccaaggogat cgaggcgece

tacgecatttg agetgctoga gacgagegge

cagaagceeg geacgtggeca tttcogaage

Phe H s Ser Val

420

480

540

600

660

120

180

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

Ser Lys Ay Tyr Met
G u Val Vval Asn

Arg

Val Ser

Phe Lys Gn Phe Gn Ala Gu



Qu Lou Ala Ala Lys Ala Lys Lou Thr u G n Val
Pro Ay Ile Arg Cys Asn Pro Val
Gn Val Gn Lou Pro Lou Lys Ala Val Gn Arg Ala Gn GQu Lou Ay 21 420
430 Lau Ala Pro Asp Met Phe Phe Cys Lau Cys Leu Lau Qu Gu Thr dy 435

400
415
425
440
455
465

460 Hi s Phe Arg Met Thr
470 475 480 Lou G u Lys Lau Ser

Gn dy Ala Met Tyr

Phe Asn Gu Ala 385 390 395

Ser Phe Pro 405 410

Ile Cys Val Val Pro Qg Ser Ay Phe Ay Gn Gn AQu Gy Thr Tyr 450

Ile Lau Pro Pro Met GQu Lys Lau Arg Leu Lau
H's Phe H's Ala Lys Phe Thr Hs GQu Tyr

Ser 485348RQct49Tscanatiid cabdotgadd btralehBh agsegitdcy Bttead 3>168mni s famliaris
<400> 11 atgctggctc ttcacggggc cgtggttaag gt gaaacggg gcoggctgcg tccagggcett

60 gocpetatas tedgabaCsagagat cgagggc ctgaccacct gttgcgpgct ctttgctcag 120
ggt at caaga aaccgttcac cgaggtcatc cgcgccaaca tcggggacgc ccaggccatg 180
ggccagcagc ctataacctt cctccgacag gtgatggcac tgtgcaccta ccccaacctg 240
ct ggacagqg> cgagcttccc agaagat gct aagaaacgag ccoggaggat cctacaggct 300
t gt ggcogggp agagcct ggg gtcctacagt gccagccagg gcgtcaactg cat cogogag 360
gacgt ggefg, cggfacgt cac caggagggac ggcggggt gc ccgcggaccc cttcaacatt 420

tacct gagsg o BQRHIcE Adakgatgocatt tctacgatce

<400> 16
Met Ser Arg Met Leu lie Lys Pro Ala Ala Ala Thr Val Ser Ala Ala
1 5 10 15

Leu GIn Gln His Gin Arg Gin Gin GIn GIn Tyr Val lie Arg Arg Trp
20 25 30

Lys Ser Phe Leu His Asn Asn Ser Asn Asn Ala Asn Arg Arg Ala Ala
35 40 45

Lys Ser Thr Ala Thr Ala Thr Yal Thr Ala Ala Ala Thr Ser Gin Arg
50 55 60

His Gly Thr Ser Gly Asp Phe lle GIn Pro Leu Asp Val Arg Arg Ser
65 70 15 80

Phe Ser Thr Ser His Lys Met Pro Ser Ser Ser Lys Ala Leu Thr Leu
85 90 95

Asp Asn |le Asn Pro Asn Phe tle Ala Met Glu Tyr Ala Val Arg Gly
100 105 10

Pro Leu Val Ile Arg Ala Giy Glu lle Glu Lys Glu Leu Glu Lys Gly
115 120 125

Val Lys Lys Pro Phe Asp Gin Val |le Arg Ala Asn [le Gly Asp Cys
130 135 140

t gaacgtcct ggtgtccggg 480




ggt ggcaagt
gt cat ct cog
gccct cgacg
aaggt gct gt
at agaggacg
t accaggaca
gagat ggggc

cgcggacggg
agct cgacgc
t gaacgagct
gcat cat caa
tcatccactt
acgtgtactc
ccgagt actc

cgtgctgatc
cat ccaggtg
ccggegggcec
ccccgggaac
tgcct gggga
t ccggact gc
gagcaacgtg

Socget §t PR=36030) B PRLH 3 )

ct cagc

g gt gcagggac gcccgtgcgg C

cccat cccac
aact act act
gt gcaggagg
cccacaggtc
gagaagct ct
agat t ccact
gagct t gcgt

%g%écca?%“

aggtcctg

cgcttcctgc cgggcccacg ctgctgccct gggact gaac

<212>

agt accccot
t ggacgagga
ct aaggacca
aggt goaaag
ttctcctggce
ccttcaagaa
ccttccactc
ﬁ%c ccacca

gggce
ct ggggeccc

cctga 1125
t Leu Al a

Val

Asp N
Gy |
Ala G

) n| Lo ar Pro £% yE Bro
a G y%??/f gj% ady E}Ej ﬁh%’zg ZSRgTO&éTh

e Lys Lys Pro Phe Thr Au 35 40 45 Va
n

g Arg

Val Gly Ser Tyr Thr Asp Ser Ala Gly Leu Glu Vai Val Arg Arg Gin
195 200 205

Val Ala Gin Tyr Ile Glu Lys Arg Asp Gly Gly lie Ala Ser Asn Trp
210 215 220

Gin Asp lle Tyr Leu Thr Gly Giy Ala Ser Pro Gly lle Lys Ser lle
225 230 235 240

Leu Ser Met 1le Asn Ala Glu Val Gly Cys Lys Ala Pro Gly Val Net
245 250 255

Val Pro Ile Pro Gin Tyr Pro Leu Tyr Ser Ala Thr lle Ser Glu Tyr
260 265 270

Gly Met Thr Lys Val Asp Tyr Tyr Leu Glu Glu Glu Thr Gly Trp Ser
275 280 285

Leu Asp Arg Lys Glu Leu GIn Arg Ser Tyr Asp Glu Ala Lys Lys Val
290 295 300

Cys Asn Pro Arg Ala Leu Val Val 1le Asn Pro Gly Asn Pro Thr Gly
305 310 315 320

Gin Val Leu Thr Arg Glu Asn lle Glu Giu lle [le Lys Phe Ala His
325 330 335

d*Pro ay

e Thr

ct act oggcc
gaact gct gg
ct gt aacccc
caggaagt gc
agat gaggt g
ggt gct ct ac
tacct ccaag
ctcggeccectg
t gt gcat gag
gggct ccceg

540
600
660
720
780
840
900
960
1020
1080

22

<210> 12 <211> 374
Lou Hs Gy Al a Val

Leu Gy Ala Thr
Cys Cys Lau Lau Phe Ala G n
Ile Arg Ala Asn Ile Ay Asp
Phe Lou Arg G n Va

Al a Laualcls)’é Lﬁr"&%e‘/’ %Fg'%é'ﬁ‘ b_g(is" gl‘! (gﬁ G?'Bsb’oé'"LSSU Asp Ser Pro Ser Phe Pro
Gu Asp Ala Lyéq_ys Arg Al a A

Pro

Met



85 90 95 Ile Lou Gn Ala Cys Ay Ay Asn Ser Lou Ay Ser Tyr Ser Ala Ser 23

100
115
130
145
Pro
Tyr
Arg
Lou
Lys
Lou
Asp
du
Lys

105 110 Gn dy Val Asn Cys Ile Arg Qu Asp Val Ala Ala Tyr Val Thr Arg
120 125 Arg Asp Gy Gy Val Pro Ala Asp Pro Phe Asn Ile Tyr Lou Thr Thr
135 140 dy Ala Ser Asp Gy Ile Ser Thr Ile Lou Lys Ile Lou Val Ser Gy
150 155 160 dy Gy Lys Sgr Arg Thr Gy Val Lou lle Prolle Pro Gn Tyr
165 170 175 Lou Tyr Ser a Val Ile Ser Qu Lou Asp Ala lle G n Val Asn
180 185 190 Tyr Lou Asp GQu Gu Asn Cys Trp Ala Lou Asp Val Asn Qu Lou

195 200 205 . Arg Al a, Va i N a L H's Cys Asn Pro Lys Val
Q/Zspzﬁs@q-iigalzbﬁ \gl' ey Nae'lsﬁgﬁ” ﬁ%ﬂ@%n »&%‘%fﬁbﬁépThr Ay Gn Val Gn Ser Arg
CQys 225 238 235 240 11¥°Gu Asp Val ¥ e His Phe Ala Trp Gu G u Lys
Phe Lou Leu 245 250 255 Ala Asp Qu Val Tyr Gn Asp Asn Val Tyr Ser Pro
Cys Arg Phe 260 265 270 His Ser Phe Lys_Lys Val Lou Tyr Gu Met Ay Pro
Tyfyraisp Lag Asn %’5“’?%69 bpcSer Rag Lygalys deli Aloolyr Al Ser Phe Hi's Ser Thr Ser
Ay Tyr bt @ y 24 360 365

Met Gliy Asp Pro Tyr Arg Asn Leu Glu Met Val Ser Phe Leu Ser Thr
370 375 380

Sar Lys Gly Tyr Leu Gly Glu Cys Gly lle Arg Gly Gly Tyr Met Glu
385 390 395 400

Val Leu Asn Leu Asp Pro Lys Val Lys Ala Met Leu Thr Lys Ser 1le
405 410 415

Thr Ala Ala Leu Cys Ser Thr Thr Ala Gly Gin Val Ala Val Ser Ala
420 425 430

Leu Val Asn Pro Pro Gin Pro Gly Giu Pro Ser Tyr Asp Leu Tyr Lys
435 440 445

Lys Glu Arg Asp Gly lle Leu Ala Ala Leu Lys Glu Arg Ala Glu Leu
450 455 460

Val His Lys Ala Leu Asn Ser Phe Glu Gly Tyr Lys Val Asn Pro VYal
465 470 475 480

Gin Giy Ala Met Tyr Yal Phe Pro GIn lle Glu lie Pro Pro Lys Ala
485 490 495

{le Glu Ala Ala Lys Ala Lys Gly Met Ala Pro Asp Val Phe Tyr Ala
500 505 510

Phe Glu Leu Leu Glu Thr Ser Gly 1le Cys lle Val Pro Gly Ser Gly
815 520 525



290 295 300 A u Tyr Va

Gy Lou Ay Phe Lou Pro Arg Pro His H's Ser Ala Lou

305 310 315 320 Pro Ala Gy Ay Lou Lou Arg Ay GQu Hs Ay Ala H's Lou Arg

Ay 325 330 335 Pro Val
Gy 340 345 350 Pro Ala Ay Ala Pro Ay Ser
355 360 365 Cys Pro Ay

Cys

DNA <213> Xenopus | aevi s

gccctc
gttact
aat ccc

aat att
gccatc
aaggca

atcctg

tt ?é%

ag ?ﬁggccat

ga ggatcctg

tcc

HAER b

tccagaaagt

% ggcgtgtgge

H s Au Lou Ser

hr
<400%

3%%3383%8

at gct gald “ﬁﬁ%ﬂﬂg@@ﬂﬁsthH@aaggg 660

210> 17
Qe
2AQ
21

DNA
400> 17

atgcgaacceg
agaatcatgg
atggagtate
gegaccgete
gotatgeggte
gagatcatga
ctiggaagtt
gtacgaaaac
gaagatgict
atcaatcata
tattctgeea
tctaattget
tacgatatte
cgtgaaaata

gatgaggttt

1515

Caenorhabditis

tacaagcaat
ctagcggaaa
ctgttegtee
ctcagaagee
aaaagecgat
aaacggacaa
gtegaggaaa
acgtggeaga
gettegtetee
acaacgcaaa
ctatcgaaga
ccatggatga
gagttttgtg
ttgagactat

atcaagacaa

elegans

ttecggacte gtecacaagtc getttticegg
gactttgaac acctccaaca tcaatccaaa
accaatcgtg atcegtgeog tggagettiga
attcccaaat gtcatcaagg ctaatattge
tactttcatt cgecageteoe tegegtetat
atcaattcca totgatgtta togaacatec
atcogetgga geatacagtc agagtacegeg
gtatattaag agacgtgatg gaggaattce
agéagcttct gaatcaatce gaaatgttct
gaaagtcgga gtcatgatte caattccaca
attcggactt ggacaagttg gatactattt
agctgaactt gaaagatctt tcaatgatca
tatcatcaat ccaggaaatc ctaccggaca
catcaagttt goacaaaaga agaacctztt

cgtetacget caaggatcge aattccattc

Au Pro 370

13 atgagtattc tcagggggtc tctgaggggg
gtgctggccc ccaatgcttc tgttgtgttt 60 aggagcagat tgccccccca gctcacttct

aacg
S| SVRET S
at acgca 24d5 gt gaggggcc ccatcgt cat
gagct ggaga aagaactgca gcagggggta 300 aagaagccat t cacagaagt

ot BENER 5 pne AR08

cacatccact
tgttatcaag
aaaagagett
agatgctoat
tgtcaacecca
aaatgcattc
agtggaaatt
atgeaattea
caaacttttt
atatccacte
gagtgaateg
ctgcaaagaa
agcactttct
ccttatgget

attcaagaag

Pro Gy Ala Ay Thr
Pro Arg Phe Lou Pro Ay Pro Arg
<210> 13

t ggct gaacc
t cct gact ct

ctttcctgeg

g? t cccggagga
0 gggcacag thtggggcota
caagggattg aagtgatccg acaagatgtg 540 gccaagtaca ttgagagaag
accccaacaa catctacctc 600 25

60

120

180

240

300

360

420

480

540

600

660

120

780

840

900

Pro Val

<211> 1623

Arg Arg
<212>

ggacgggaaa
ggact ccatg
cagggct gt g
gat caaagcc
ccaggt gagt
cgt gaagcag
cagcgccagce
ggat gggggt
t ccacggggg ccagtgactc tattgtgaca



aaat cccaaa ctggggtgat gatcccgatc cctcaatacc
gcagagttgg atgccgtgca ggttaattat tatctggatg
gacat caacg agct gcggag agcact agcg gaggcccgaa
ctgtgcatta ttaacccagg aaaccctaca gggcaggt gc
gacgtgatcc gttttgctgc tgaagagagt cttttcctga
gat aat gt ct at gccaaggg ctgtgccttt eactccttca
ggacccaagt attcagaaac gctggaactg gcttctttcc

2l 999agagt:SR0AGkLAR0 :A90GAI LAl OIIAALIR bRl JoRo! cOl OOt gt o

aagcaacaac taaccaagtt ggtgtctgtg cgtctgtgoo ccccagtgecc ggggoaagt a

ttact t gatg. L 9ol L 0L 0BR . GERANE 23Tk AFOYRAE LGbACLACTHRacagt t cat t

t ct gagaaac aggct % Cct caataacctg gct gagaaag ctcgtctcac tgaggaaatc

Ct aaaCqang, (GACL AGAE +EERGLARR% EEARLEAA9P BRRER! OidhoC1 COL L Cea

cgctgtattc tgcggccctg
aggagaact g ctgggccctg
aacattgtga ccccaaagta
agagccgcaa gtgcattgag
t ggcggat ga ggt ct accaa
aaaaggttct ctttgagatg
act ccacat ¢ caagggat ac

aggat ccaca tcccagagaa ggccattaaa cttgcacagg ctgagggaca ggccccagac
atgttc t a9cat
tttgga%gg% g%g%gggggit %%%%g ?&m@% fgdé%%

1635 e91icidl BORAE0 982980k il 00009 18
val Vel %egrta il el efthetilofedty

t t t
tggggctggaq agfet ggaagt gga

ctccctcc Caccgat aagd
1231 LAt 9gR t gagt at tcc

Cys Pr ?acgt?c"ét r(:%ca§etcac ga"f:tc%gcag age}/gc If'tg aaaaoagé‘tga ng‘I twatgaac FSIZQ Asp

caacaacctg atttcttcota tgetatgeaa cttcttgaga ccaccggaat ctgtategtg 1380

ccaggaagtg gatttggaca aaaagacgga acttatcatt tcagaacgac aattottcca 1440

cagecagaac tottcaaaga catgecteicc cggitcactg atttccacca aaaattectt 1500

goccgaataca agtag

<210> 18
211> 504
Q212> PRT
<{213> Caenorhabditis elegans

<400> 18

1515

Met Arg Thr Val Gin Ala Vle Ser Gly Leu Val Thr Ser Arg Pha Phs
1 5 10 15

Gly Thr Ser Thr Arg lie Met Ala Ser Gly Lys Thr Leu Asn Thr Ser
20 25 30

Asn lle Asn Pro Asn Val lie Lys Met Glu Tyr Ala Val Arg Gly Pro
35 40 45

1le Vat lle Arg Ala Val Glu Leu Glu Lys Glu Leu Ala Thr Gly Ala
50 55 60

GIn Lys Pro Phe Pro Asn Val lle Lys Ala Asn Ile Gly Asp Ala His

720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620

t ag

e opus | aevis <400> 14 Met Ser
& 1510 15 26 Ser
a Leu 20 25 30 Lou



35 40 45 Gy Lys Val Thr Arg Lys Met Ser Au Asn Gy Thr Cys Asn Arg Ile 50
55 60 Leu Thr Leu Asp Ser Met Asn Pro Cys Ile Gn Lys Val Au Tyr Ala 65
70 75 80 Val Arg Ay Pro Ille Val Ile Arg Ala Val Qu Lou Gu Lys Gu Lou 85
90 95 Gn Gn @y Val Lys Lys Pro Phe Thr Qu Val Ile Lys Ala Asn Ile 100
105 110 Ay Asp Ala H's Ala Mejg Gy Gn Lys Pro Val Thr Phe Lou Arg Gn 115
120 125 Val Ser Ala Ile Cys Leu Tyr Pro Gu Lou Met Asn Asp Asn Lys Phe 130
135 1485 Pro Gu AsppVval Lys Gn @/s Ala Ala Arg Ile Lou Gn Ala Cys Gy
145 155 160 Gy His Ser Ile dy Ala Tyr Ser Ala Ser Gn Ay Ile Gu Val
Ile 165 170 175 Arg G n Asp Val Ala Lys Tyr Ile Qu Arg Arg Asp Ay Ay lie
Lou 1 r Nyl Ser Thr Ay Ala Ser Asp Ser
Ile 18% %8% %g%%%w ﬁLOPhAﬁéeﬁ%Glh LguEJ;élggﬁsVal Ser Ay An Gy Lys Ser
Arg Thr 210 215 2 dy Vval Ile ProllePro Gn Tyr Pro Leu Tyr Ser Al a
Ala Leu 225 230 235 240 Ala Qu Lou Asp Ala vVal G n Val Asn Tyr Tyr Leu

Asp G lIjhac%alll A@t?'ﬂrozé]{)l l%eS(ﬁetZ?y% Thr Asp Lys Ser 1le Pro Ser Asp

100 105 110

Val 1i1e Glu His Ala Asn Ala Phe Leu Gly Ser Cys Gly Gly Lys Ser
115 120 125

Ala Gly Ala Tyr Ser Gin Ser Thr Giy Val Glu |le Val Arg Lys His
130 135 140

Val Ala Glu Tyr Ile Lys Arg Arg Asp Gly Gly lle Pro Cys Asn Ser
145 150 155 160

Glu Asp Val Cys Leu Ser Gly Gly Ala Ser Glu Ser lle Arg Asn Val
165 170 175

Leu Lys Leu Phe lle Asn His Ash Asn Ala Lys Lys Val Gly Val Met
180 185 190

lie Pro lie Pro Gin Tyr Pro Leu Tyr Ser Ala Thr lle Glu Glu Phe
195 200 205

Gly Leu Gly Gin Val Gly Tyr Tyr Leu Ser Glu Sar Ser Asn Trp Ser
210 215 220

Mot Asp Glu Ala Glu Leu Glu Arg Ser Phe Asn Asp His Cys Lys Glu
225 230 235 240

Tyr Asp lle Arg Val Leu Cys lie ile Asn Pro Gly Asn Pro Thr Gly
245 250 255

Gin Ala Leu Ser Arg Glu Asn lle Glu Thr lle Ile Lys Phe Ala GIn



Cys
Arg
Pro
Phe
320
335
345
360
375
385
Ser
Al a
lie
I'le
Al a

Trp Ala Leu Asp Ile Asn Gu Lou Arg Arg Ala Leu Ala Au Ala 260 265 270
Lys H's Cys Asp Pro Lys Val Leu Cys Ile Ile Asn Pro Ay Asn 275 280 285
Thr Ay Gn Val Gn Ser Arg Lys Gys Ile Qu Asp val Ile Arg 290 295 300
Ala Ala Qu Gu Asn Leu Phe Lau Met Ala Asp Au Val Tyr Gn 305 310 315
Asp Asn Val Tyr Ala Lys Gy Cys Ala Phe H's Ser Phe Lys Lys Val 325 330
Lou Phe Gu Met Ay Pro Lys Tyr Ser Qu Thr Lau Qu Lou Ala Ser 340
350 Phe Hi Seoer Thr Ser kﬁs Gy Tyr l'mGy GQu Cys Ay Phe Arg Ay 355
365 Ay Tyr Met du Val "Tle Asn Met p Pro Ala Val Lys Gn Gn Leu 370
380 Thr Lys Leu Val Ser Val Arg Lou Cys Pro Pro Val Pro Ay G n Val

390 395 A0 Vi ie.Val Pro Pro Lys Pro Ay Gu Pro
Ty?’ﬁ&fﬁ%gmﬁ% '!-eﬁ;hg%é%né%ﬂ’elu ?%iejryéemn puf%;vsal(';‘i n Ala Val Lou Asn Asn Lou

Gu 25 430 Lys aArgLouThrBSGluGluIIeLouAsnGnAIaProGly

Arg 435 440 445 Cys Asn Pro Val Gn Gy Ala Met Tyr Ser Phe Pro Arg

H iyr' & dRA1Ise A18%ne BlCsePrde Sty Va1 Lifvdygi lou Ala Gn Ala Gu Gy Gn
Pr oA 295 300

Met Gly Glu Pro Tyr Asn Lys Met Glu Leu Ala Ser Phe His Ser Val
305 310 315 320

Ser Lys Gly Tyr Met Gly Glu Cys Gly Met Arg Gly Gly Tyr Val Giu
325 330 335

Phe Leu Asn Leu Asp Pro Glu Val Tyr Val Leu Phe Lys Lys Met lle
340 345 350

Ser Ala Lys Leu Cys Ser Thr Val Leu Gly GIn Ala Val Ile Asp Ala
355 360 365

Val Val Asn Pro Pro Lys Giu Gly Asp Ala Ser Tyr Ala Leu Trp Lys
370 375 380

Gin Glu Lys Asp Ala Val Leu Ala Ser Leu Lys Glu Arg Ala Thr Leu
385 390 395 400

Val Giu Lys Ala Tyr Sar Ser lle Asp Gly !le Ser Cys Asn Pro Val
405 410 415

Gin Gly Ala Met Tyr Ala Phe Pro GIn 1le Thr 1le Pro Gin Arg Ala
420 425 430

Val Glu Lys Ala Gin Ser Leu Asn Gin Gin Pro Asp Phe Phe Tyr Ala
435 440 445

Met Gln Leu Leu Glu Thr Thr Giy lle Cys [le Val Pro Gly Ser Gly



465 470 475 480 Met Phe Phe Cys Met Lys Lou Lou u Gu Thr Ay Ile Cys Va
Val 485 490 495 Pro Ay Ser Ay Phe Ay Gn Arg Qu Ay Thr H's H s Phe Arg
Met 500 505 510 Thr lie Lou Pro Pro Thr Asp Lys Lou Lys Ser Lou Lou Gu Arg
Lou 515 520 525 Lys Asp Phe H's G n Lys Phe Met Asp Gu Tyr Ser 530 535
540 <210> 15 <211> 1107 <212z DNA <213> Dr osophi | a nel anogaster <400> 15
at gagt ogaa tgctaattaa acctgctgcc gccacagttt cggccgcatt gcagcageac 60
cagcgccagg,agcaacagta ggitattcgc cgcjggaaat ogttcctgca caacaacagc 120

aacaat gcca at cgacgtgc ggcgaaat ca acggCaacag caacggtgac ggcagcagcg 180 29
acgtcgcagc gccatggaac aagcggcgat ttcattcaac cgttagacgt ccgccgttcc 240

ttttcaacc cacaaa cgt cat cagaagc cagactgga taacataaat 300

cccaac t at'dgg.atatgccgt cggtcct attcg tgctggggaa 360
P NG R Ry e Pyl e RECRETHETE Lo

atcgagg gg aactggaaaa gggtgtcaag gccattcg accdggtgat ccgtgccaac 420

atcggtgatt gccatgcgat gggccagcag cccttgacct tcctgcgaca gctgttggeg 480

ctgaccttc acacqgtct qct ttga cccgattatc ¢cC gacgt caagaagcgc 540
gcctgté@bgnﬁgfiah ddsg?%@%§§§§$rgﬁ%@@d@fdﬂ’ g@gtacac cgact ccgcec 600
ggt ct ggagg tggtgcdt'cg ccaggttg 0cagtacatcg aaaaggga tggcggcatc 660

gcctccaatt ggcaggacat ctatctaacc ggcggtgcct ctcccggcat caagagcatt 720

ctctcc%hgﬁm%%gﬁg quﬂuqaygggatgc aaggcgcctg gtgtcatggt gcccattccg 780

500

<210 19

<211> 1458

<212> DNA

<213> Oryza sativa japonica

<400> 19
atgtteggeg goggeggcegr cggegegages aageegotgg actacgagga gotgaacgag 60

aacgtgaaga aggtgcagta cgogegteoeg ggggagotgt acctgegege ctocgagete 120
cagaageagg gcaagaagat catcttcacc aacgtoggeca acccacacge gotcggocag 180
aagccgoetca cettococoeg coagettete gogotgtgoe aggeccectt cotectogat 240
gatcccaacg tcggecttat cttccocgec gacgecateg cgegggecaa geactacctc 300
gocatggeac cogetggact aggigettac agtgaticoc gaggtatoce tggtattage 360
aaggaagteg ccgagttcat cgagaggegt gatggttate caagtgatce agaacttatt 420
tacctcacag atggigccag caaaggtgte atgcaaatge tpaataccat tatcagaaat — 480
gagagagatg ggattcteggl toctgitcca caatacccge tttattctge tgccatttec 540
ctetttgetg gttotetogt gocatactac ttagaagaag aggctaactg gggacttgac 600
ttegtcaatc tecgacagac tgtegegtca gogegetcaa agggaatcac tgttogagea 660
atggtgatta fcaacccagg aaaccctact ggccaatgec ttagtgaagg aaacataaag 720
gaacttctca aattctectt ccatgagaac ttagttctec ttscagatga agictatcaa 780

cagaacattt atcaagatga gogoccattt ataagtgcta gaaaggttct gtttgacatg 840



cagtacccac tgtactcggc caccatctcc gaatacggca tgaccaaggt ggattactat 840
ct ggaggagg agaccggttg gagcct ggac aggaaggagc tgcaacggtc ctacgatgag 900
gcgaagaagg tctgcaatcc gcgtgccctg gtcgtgatca atccgggcaa tcccaccgga 960
caggt act ga cccgcgagaa catcgaggag atcattaagt tcgcacacga taacaaggtg 1020
ctggtgctgg ccgatgaggt gtaccaggag aatgtctacg acaagaactc caagttctgg 1080
tcgttcaaga aggtggccta cgaaat gggC gacccctatc gtaatctgga aatggtcagt 1140
ttcctgtcca cctcgaaggg ctatctgggc gagtgcggca ttcgcggcgg ttacatggag 1200

gttctcaa tcccaa fc gcggtgett 1260

t gcagca %Ft‘écég?faﬁﬁaéﬁgé %&t ?@g‘f’ﬁ§°t§§? j‘&%? ﬁ‘ ?ag @0 cagcccgga 1320
gagccatcat ac ta caa C a ftctggccgeg, tctaaaagaa 1380
cgggccgHegeee %aégtgﬁgéﬁﬂg g@?g a&%ﬁt @3 &E?aégagﬁggﬁﬁq aaccccgta 1440
cagggcgcca t tctt tccaca atc atccc c ccaaggcgat cgaggcggcc 1500
aaggcc aEac ﬁg cagest J@Ej"&?ﬁjﬁ“?ﬁ%&“?ﬁ%@éﬂ% & Egﬁi“?%g? cd¥Yyacgagcgge 1560
atttgcattqg ttcctggcag tggatttg t cagaagcc gcat cca tttccgaagc 1620 30
acgat cctt E%g%’ééﬁg%baé CakEeEy gﬁa&tgéﬁ‘%é%% %qucc 84 gt gt t ccac 1680
gccgagttoa tgaagaagta caagtag 1707 <210> 16 <211> 568 <212> PRT <213>
Dr osophAck&Raseed aﬁéﬁﬁg%fttecﬁagt%ﬂmégglgaﬂ%tca‘gé?tgﬂr geagetested¥l e Lys Pro Ala Ala
Ala Thr Val Ser Ala Ala 1 5 10 15 Leu Gn Gn Hs Gn Arg Gn Gn Gn Gn
Tyr Val ttpdagacht geopgagtatr igtcieragis tigaragqag gagseqtephetoitéescei d2Msn Asn Ser Asn Asn

Ala Asn Arg Arg Ala Ala 35 40 45
caaatacget taccaccaaa agctatagat gcagocaaaa gggctgegcaa ageggecgat 1260

gttttetact gectoaaget tottgaagea actggaatat ccactgttee agggteaggt 1320
ttcggacaaa aagaageggt gttecacctg aggacgacca tcotgocage tgagegaggac 1380
atgectgoca tcatgaccag cttcaagaag ttcaacgaca ctttcatgga tcagtacgat 1440
ggctacteoca ggatgtea 1458
210> 20

<211> 485

212> PRT

<213> Oryza sativa japonica

<400> 20

Met Phe Gly Gly Gly Gly Gly Giy Gly Arg Lys Pro Leu Asp Tyr Giu

1 5 10 15

Giu Leu Asn Glu Asn Val Lys Lys Val Gin Tyr Ala Val Arg Giy Gilu
20 25 30

Leu Tyr Leu Arg Ala Ser Glu Leu Gin Lys Glu Giy Lys Lys lle ile
35 40 45

Phe Thr Asn ¥Yal Gly Asn Pro His Ala Leu Gly G!n Lys Pro Leu Thr
50 55 60

Phe Pro Arg GIn Val Val Ala Leu Cys GIn Ala Pro Phe Leu Leu Asp



Lys
Hi s
Phe
Asp
Pro
Val

f 31

150
165
180
195
210
225
Met

Ser Thr Ala Thr Ala Thr Val Thr Ala Ala Ala Thr Ser Gn Arg 50 55 60
@y Thr Ser Gy Asp Phe Ile Gn Pro Leu Asp Val Arg Arg Ser 65 70 75 80
Ser Thr Ser His Lys Met Pro Ser Ser Ser Lys Ala Leu Thr Leu 85 90 95
Asn Ile Asn Pro Asn Phe Ile Ala Met Qu Tyr Ala Val Arg Ay 100 105 110
Leu Val Ile Arg Ala Ay G uyglle Qu Lys Au Leu Au Lys Ay 115 120 125
Lys Lys Pro Phe Asp G n Val |Ile Arg Ala Asn Ile Ay Asp Cys 130 135 140
|-g5$ Al a Met G)} Gn Gn Pro {s0u Thr Phe L Arg Gn Lou Lou Ala 145
1557160 Lou Thr E’he Gu Thr Arg Lou Leu Asp Ser Pro Asp Tyr Pro Gu Asp
170 175 Vai Lys Lys Arg Ala Cys Ala lie Lou Asn Ay Cys Gn Ay Gn Ser
185, 190 Val er Ty, hr r ou Gu Vai vVal Arg Arg G n
ZOOASQ%EOY aY""qal %ﬁg He J/‘?-FW Aésdgﬂﬁﬁ?éﬂAgacg&éS% y Ay Ile Ala Ser Asn Trp
215 220 Gn plie Tyr Lol Thr Ay Gy g\la Ser Pro Ay Ile Lys Ser lie
230 235 240 Lou Ser Met Ile Asn Ala Qu Val Gy Cys Lys Ala Pro Ay Val

24‘E’Lyg ?S %3%’5Leu Ala Met Ala Pro Gly Gly Leu Gly Ala Tyr Ser Asp
100 105 110

Ser Arg Gly e Pro Gly lle Arg Lys Glu Yal Ala Glu Phe Ila Glu
115 120 125

Arg Arg Asp Gly Tyr Pro Ser Asp Pro Glu leu Ile Tyr Leu Thr Asp
130 135 140

Gly Ala Ser Lys Gly Val Met Gln Met Leu Asn Thr [le [le Arg Asn
145 150 155 160

Glu Arg Asp Gly I'e Leu Val Pro Val Pro GIn Tyr Pro Leu Tyr Ser
165 170 175

Ala Ala lle Ser Leu Phe Gly Gly Ser Leu Val Pro Tyr Tyr Leu Giu
180 185 190

Giu Glu Ala Asn Trp Gly Leu Asp Phe VYal Asn Lau Arg Gln Thr Val
1985 200 205

Ala Ser Ala Arg Ser Lys Gly Ile Thr Val Arg Ala Met Val lle lle
210 215 220

Asn Pro Giy Asn Pro Thr Gly Gin Cys Leu Ser Glu Gly Asn |le Lys
225 230 235 240

Giu Leu Leu Lys Phe Cys Phe His Glu Asn Leu Val Leu Leu Ala Asp
245 250 255

Glu Val Tyr GIn Gln Asn lle Tyr GIn Asp Glu Arg Pro Phe |le Ser



Val
Ay
Lau
Cys
320
335
345
355
370
385
Ile
Al a
Lys
Au
Pro

Prolie Pro Gn Tyr Pro Lou Tyr Ser Ala Thr Ile Ser flu Tyr 260 265 270
Met Thr Lys Val Asp Tyr Tyr Lou Gu Qu Qu Thr Ay Trp Ser 275 280 285
Asp Arg Lys Gu Lou Gn Arg Ser Tyr Asp Gu Ala Lys Lys Val 290 295 300
Asn Pro Arg Ala Lou Val Vval lie Asn Pro Ay Asn Pro Thr Gy 305 310 315
Gn Val Lou Thr Arg Gu Agg lie Gu Gu Ile Ile Lys Phe Ala H s 325 330
32 Asp Asn Lys Val Lou Val Lou Ala Asp GQu Val Tyr G n Asp Asn Val 340
350 Tyr Asgglys Asn Ser jys Phe Trp Sgip Phe Lys Lys Val Ala Tyr Gu
360 365 Met Ay Asp Pro Tyr Arg Asn Lou Gu Met Val Ser Phe Lou Ser Thr
375 380 Ser Lys dy Tyr Lou Gy Qu Cys Ay lie Arg Gy Ay Tyr Met Qu
390 0 L Lys Ala Met Lou Thr Lys Ser
lﬁ%g g% Val# ?Glltgﬁrd&/ﬁg ME{e&"’T%rr§ G;{ﬂlrva!Al a dy Gn val Ala Val Ser
420 425 430 Lou VaI Asn Pro Pro Gn Pro Gy Gu Pro Ser Tyr Asp Lou Tyr
435 440 445 Lys Qu Arg Asp Ay Ile Lou Ala Ala Lou Lys Gu Arg Ala

Loug 439y 42056 Hle HYEnrHa$ sk Bys ¥ 13 ThPYe Y apfeysSNe Gu Ay Tyr Lys Val Asn

Val = 5 295 300

Gly Gin Arg Gly Gly Tyr Phe Glu Met Thr Asn Leu Pro Pro Lys Thr
305 310 315 320

Val Asp Glu Ile Tyr Lys Val Ala Ser lle Ala Leu Ser Pro Asn Val
325 330 335

Pro Gly GIn Ile Phe Met Gly Leu Met Vai Asn Pro Pro Lys Pro Gly
340 345 350

Asp lle Ser Tyr Leu Lys Phe Ser Ala Glu Ser Lys Ser lle Leu Glu
355 360 365

Ser Leu Arg Arg Arg Ala Arg Leu Met Thr Asp Gly Phe Asn Ser Cys
370 375 380

Arg Asn Val Val Cys Asn Phe Thr Gliu Gly Ala Met Tyr Ser Pha Pro
385 390 395 400

Gin Ile Arg Leu Pro Pro Lys Ala |le Asp Ala Ala Lys Arg Ala Gly
405 4110 415

Lys Ala Ala Asp Val Phe Tyr Cys Leu Lys Leu Leu Glu Ala Thr Gly
420 425 430

1ie Ser Thr Val Pro Gly Ser Gly Phe Gly GIn Lys Glu Gly Val Phe
435 440 445

His Leu Arg Thr Thr Ile Leu Pro Ala Glu Glu Asp Met Pro Ala lie



465 470 475 480 Gn dy Ala Met Tyr
Ala 485 490 495 |ie Au Ala Ala Lys

Ala 500 505 510 Phe A u Lou Lou Qu Thr Ser Ay Ile Cys Ile Va
Pro Gy Thr Trp His Phe Arg Ser Thr

Ay 515 520 525 33 Phe Ay Gn Lys
Lou Pro 530 535 540 G n Thr Agp Lys

Phe Hi s
<211> 151550 <212> DNA <gi

Val

Ala Lys Ay Met Ala Pro Asp Val

Phe Pro Gn lle u lle Pro Pro Lys
Phe Tyr
Pro Ay Ser

I'le

Lou Lys Lou Met Met G u Lys Phe Arg Va

545 550 555 560 Ala Qu Phe Met Lys Lys Tyr
3> Caenor hajgdi tis el egans

tacaagcaat ttccggactc gtcacaagtc gctttttcgg cacat ocact
ct at cgaaaa gactttgaac acctccaaca tcaatccaaa tgttatcaag

ctgttc%tgg1

ct cagagge

aaacggacaa atcaattcca totgatgtta tcgaacatgc
gga gcat acagt ¢ agagt acggg
g agacgtgatg gaggaattcc
ct gaatcaatcc gaaatgttct

gt ggag
acgt gg%gg
gcttgtttgg aggagct

£33 EAL Qe
" :

tcccaaajgt ca
aaaagccgat tactttcatt cgccagctcc tcgcgtgtat

21
1452
DNA

<2100
Q21
QD
<2

<400> 21

b oo

Oryza sativa japonica

aagg

atggctgcte cecagegtoge cgtegacaac ctcaacccca

geagtgcete gagagatipgt gatccatgot

ccagggtetc
getcagaage
ttggaaaagy
attcttgect
ggectecgty
gacgacattt
ataaggaacg
tecattgete
ggtttggaga
gttagegegctt
aaccaacgge
gtgtaccaag
agatccatsgg

ggatattatg

ttecitttga
cagttacatt
aggaaaccaa
cgattectge
atgecaattge
tecttactga
agaaagatgg
tteatgetge
tetotgacet
tgetagttat
acatagtgaa
agaacatcta
gatacaacga

gtgaatgtiee

tgagatccta
cticagggag
atcattgtte
aagagcaact
tegctggaatt
CEgagcaage
cattetetec
agetettgte
taagaageaa
caatccagga
gttctgeaaa
tettgacaac
ggatgatcte

caaaagagga

cagegeotge
tactgcaaca
gttattgete
agtgcteate
ggageataca
gecatcacgteg
cctggagtte
ccaattcote
ccgtattate
ctocgaagatt
aatccaactg
aatgaggeac
aagaaattta
cotttagtat

ggctacatgeg

agettttgaa
agcaacaget
ttgggaatee
tttgtgatea
ccatttcteg
gecacageca
acggatacce
acatgatgat
aatatccttt
ttaatgaate
ctoggttgaa
ggcaggtict
ttgttettot
actctttcaa
catttcaate

agattactzg

g agajg

Rich YAORACk, & Rpeagaoct

gctcat

t gt caaccca
aaatgcattc
agt ggaaat t
at gcaattca
caaacttttt

ttgtgagtat
acagactcaa
ccagtctott
tecatgotte
agcaacaaca
gggeatcaaa
tecaaatgca
geagttactg
gtactecagee
aacaggetge
aggcattgat
tgctgaggaa
gectgatgag
gaagatageg
tgtttctaag

cttcagtget

60

120

180

240

300

360

420

480

540

600

660

120

780

840

900

960

Lys 565 <210> 17
<400> 17 atgcgaaccg
60 agaatcatgg
120 atggagtatg
180 gcgaccggtg
240 gctatgggtc
300 gagatcatga
360 cttggaagtt
420 gtacgaaaac
480 gaagatgtct
540



at caat cat a acaacgcaaa gaaagtcgga gtcatgattc caattccaca atatccattc 600
tattctgcca ctatcgaaga attcggactt ggacaagttg gatactattt gagtgaatcg 660
tctaattggt ccatggatga agttgaactt gaaagatctt tcaatgatca ctgcaaagaa 720

tacgatattc

gagttttgtg tatcatcaat ccaggaaatc ctaccggaca agcactttct 780

cgtgaaaata ttgagactat catcaagtjs gcacaaaaga agaacctgtt ccttatggct 840
gatgaggttt atcaagacaa cgtctacgct caaggatcgc aattccattc attcaagaag 900 34
gttcttgtgg agat gggaga gccat acaat aaaatggaat tggcttcttt ccattcggta 960

gaccoage Pl dgreer opri i deal BRRNAR, Bl
thgga%gpggccgtg%s%a 9oL 1670 20 RGEAR FRARA00G01 002 cgtat 1140

gct ct gt

aa
Lol

Pacqet tramsed AARERHE b8 AL AT il | [0
ceaggaile %t?éi%c?%éﬁtsaagég%‘;ﬁéa SaBaos Pnaldelf «Hles
cagccaggcgc tctto a cat gﬁgc%%a% };ttagagggg %tf%g‘i%%%'?g%

sroag tgk Tdig acs

Lot

gccgaa
| 0 Thr Val d
Phe P acteatset g tatasceit g ebnste wapeoannie metierieh Hiaic ey, LD

Thr

Ser 2025 30 Asn lle Asn Pro Asn Val |le Eys
caggag

e y Pr 6ctggatttg gccaagttcc tggcacatgeg cacatcagat gcacaatcet geca

gagaagatcc ccgegateat otecegettc aaggeattce atgagggott catgscageg

taccgegact ga

210> 22
211> 483
212> PRT
<213> O0Oryza sativa japonica

<400> 22
Met Ala Ala Pro Ser Val Ala ¥al Asp Asn Leu Asn Pro Lys Val Leu
1 5 10 15

Asn Cys Glu Tyr Ala Yal Arg Gly Glu Ile Val {le His Ala Gin Arg
20 25 30

Leu Gln Gin Gin Leu GIn Thr Gln Pro Gly Ser Lsu Pro Phe Asp Glu
35 40 45

Ile Leu Tyr Cys Asn 1le Gly Asn Pro Gin Ser Leu Gly GiIn Lys Pro
50 55 60

Val Thr Phe Phe Arg Glu Val lle Ala Leu Cys Asp His Pro Cys Leu
65 70 15 80

Leu Giu Lys Glu Glu Thr Lys Ser Leu Phe Ser Ala Asp Ala |le Ser

gCttgaatctc 1020
ctccacagta 1080

ggaacg tgctacactc 1200

aggagccatg 1260
gtctttgaac 1320
ctgtatcgtg 1380
aattcttcca 1440
aaaattcctt 1500
13> Caenorhabditis
eu Val Thr Ser Arg
Gy Lys Thr Leu Asn

M9¥3863 u Tyr Ala Val Arg

1440

1452



35 40 45 Ile Val Ile Arg Ala Val Qu Leu Qu Lys Gu Lou Ala Thr Ay Ala 50
55 60 Gn Lys Pro Phe Pro Asn Val |Ile Lys Ala Asn Ile Ay Asp Ala H s 35

65 70 75 80 Ala Met Ay Gn Lys Pro lie Thr Phe Ile Arg Gn Lou Lou Ala Cys
85 90 95 Ile Val Asn Pro Qu Ile Met Lys Thr Asp Lys Ser Ile Pro Ser Asp

100 105 110 Val Ile Qu H's Aja Asn Ala Phe Lou Gy Ser Cys Ay Ay Lys Ser
115 120 125 Ala dy Ala Tyr Ser Gn Ser Thr Ay Val Qu Ile vVal Arg Lys His
130 135 140 Val gAla Gu Tyr g(/,e Lys Arg ArgsAsp Gy Gy Ile Pro Cys Asn Ser
145 150 155 160 G u Asp Val s Lou Ser Ay Ay Ala Ser Au Ser Ile Arg Asn
Val 165 170 175 Lou Lys Lou Phe lie Asn H's Asn Asn Ala Lys Lys Val @y Val

Met i e Pr e R @'QT L Tyr Ser Ala Thr Ile Qu Qu
Phe %g%\%ggw g'l"cﬁ# M%SLHJ(;\Z %Qr(]; ar pég)-ﬁrﬁé'@ty E?ar Lou Ser Gu Ser Ser Asn
Trp Ser 210 215 220 Met Asp Qu Ala Qu I]_ou G u Arg Ser Phe Asn Asp H s Cys
Lys u 225 230 235 240 Tyr Asp Ile Arg Val Leu Cys lie Ile Asn Pro Gy

Asn PrTs(!)r ;l'ef}rﬂigsxr %f}]5a|%5|qe %ySSSGly Leu Arg Asp Ala lle Ala Ala
115 120 125

Gly Ila Ala Ser Arg Asp Gly Tyr Pro Ala Asn Ala Asp Asp lle Phe
130 135 140

Leu Thr Asp Gly Ala Ser Pro Gly Yal His Met Met Met GIn Leu Leu
145 150 155 160

lle Arg Asn Glu Lys Asp Gly lle Leu Cys Pro Ile Pro GIn Tyr Pro
165 170 175

Leu Tyr Ser Ala Ser Ile Ala Leu His Gly Gly Ala Leu Val Pro Tyr
180 185 190

Tyr Leu Asn Glu Ser Thr Gly Trp Gly Leu Glu I'e Ser Asp Leu Lys
195 200 205

Lys Gin Leu Glu Asp Ser Arg Leu Lys Gly |le Asp Val Arg Ala Leu
210 215 220

Val Val tle Asn Pro Gly Asn Pro Thr Gly GIn Val Leu Ala Glu Glu
225 230 235 240

Asn GlIn Arg Asp lle Val Lys Phe Cys Lys Asn Glu Gly Leu Val Leu
245 250 255

Leu Ala Asp Glu Val Tyr GIn Glu Asn Ile Tyr Val Asp Asn Lys Lys
260 265 210

Phe Asn Ser Phe Lys Lys lle Ala Arg Ser Met Gly Tyr Asn Glu Asp



Gn Ala Lou Ser Arg Qu Asn Ile Gu Thr Ile Ile Lys Phe Ala G n 36 260 265

270 Lys Lys Asn Lau Phe Lou Met Ala Asp Qu Val Tyr G n Asp Asn Val

275 280

285 Tyr Ala Gn Gy Ser Gn Phe Hs Ser Phe Lys Lys Val Lou Val du 290 295

300 Met Gy GQu Pro Tyr Asn Lys Met Qu Lou Ala Ser Phe Hi s Ser Val

310 315 320 Ser Lys Ay Tyr Xg{) Gy Qu Cys Ay Met Arg Gy dy Tyr Val

325 330 335 Phe Lou Asn Lou
340 345 350 r Ala Lys L Cys Ser Thr

Pro Au Val Tyr Val Leu Phe Lys Lys Mt
Lou Ay Gn Ala Val Ile Asp Ala

al
355 360 365 Wal Val Asn o Pro Lys GlgfyGly Asp Ala Ser Tyr Ala Lou Trp Lys
370 375 380 Gn Gu Lys Asp Ala Val Lou Ala Ser Lou Lys Qu Arg Ala Thr

3
Ala 420 5 430 val G

85 390 395 40 | 4 s_Al r Ser Ser_lle Asp Ay Its Ser Cys Asn Pro
Val 40%54ey FAqseu éa'nseél';ge hrnasﬁ(/b‘g’ %r"yﬁl%{y He™rYYGn I1e Thr 11e Pro Gn Arg
5Lys Ala Gn'%er Lou Asn Gn Gn Pro Asp Phe Phe Tyr

Ala 435 440 445 Met Gn Leu Lou Gu Thr Thr Ay Ile Cys Ile Val Pro Ay

Ser GI% 37 450 455 460
lu Cys Gly Lys Arg Gly Gly Tyr Met Glu !le Thr Gly Phe Ser Ala

305 310 315 320

Pro Val Arg Glu Gin Ite Tyr Lys Val Ala Ser Val Asn Leu Cys Ser
325 330 335

Asn Ile Thr Gly GIn lle Leu Ala Ser Leu Val Met Asn Pro Pro Lys
340 345 350

Ala Gly Asp Ala Ser Tyr Ala Ser Tyr Lys Ala Glu Lys Asp Gly lle
355 360 365

Leu GIn Ser Leu Ala Arg Arg Ala Lys Ala Leu Glu Asn Ala Phe Asn
370 315 380

Ser Leu Glu Gly lle Thr Cys Asn Lys Thr Glu Gly Ala Net Tyr Leu
385 390 395 400

Phe Pro Gln Leu Ser Leu Pro Gin Lys Ala Ile Asp Ala Ala Lys Ala
405 410 415

Ala Asn Lys Ala Pro Asp Ala Phe Tyr Ala Leu Arg Leu Leu Glu Ala
420 425 430

Thr Gly lle Val Val Val Pro Gly Ser Gly Phe G!y GIn Val Pro Gly
435 440 445

Thr Trp His [le Arg Cys Thr lle Leu Pro Gln Glu Glu Lys lla Pro
450 455 460

Ala [le 1le Ser Arg Phe Lys Ala Phe His Giu Gly Phe Met Ala Ala



Phe Ay Gn Lys Asp Ay Thr Tyr His Phe Arg Thr Thr Ile Lau Pro 465 470 475
480 Gn Pro Gu Leu Phe Lys Asp Met Leu Ser Arg Phe Thr Asp Phe Hi s 485 490
495 Gn Lys Phe Leu Ala Gu Tyr Lys 500 <210> 19 <211> 1458 <212> DNA

<213> Oryza sativa japonica

aagccgct gg act acgagga

gct gaacgag

<400> 19 atgttcggcg gcggcggcgg cggcgggagg

60 aacgtgaaga aggtgcagta cgcggt gcgg

ggggagct gt acctgcgcgc ctccgagectc 120 cagaaggagg gcaagaagat catcttcacc
aacgtc Q&a acccacacg 0gctcggccag %&0 aagccgctcg,ccttcccececg ccaggttgtg
gcgct gt'gcc aggccccctt  cctget cgat 0 gatcccaacg tcggccttat cttcccecgec
gaccccat cg cgcgggccaa gcactacctc 300 gccatggcac ccggtggact aggtgottac
agtgatﬁqpﬂgq@ gtatccc tggtattagg 360 aaggaagtcg ccgagttcat cgagaggcgt
gat ggt ﬁtc caagtgatcc agaacttatt 420 tacctcacag atggtgccag caaaggtgtg
at gcaaat gc tgaataccat tatcagaaat 480 gagagagatg ggattctggt tcctgttcca
caatacccgc tttattctgc tgccatttcc 540 ctcectttggtg gttctctecgt gcaatacttc
ttagaag gctaactg gggacttgac 600 ttcgtcaatc tccgacagac tgtggcgtca
gcgcggttaa gaatcac tgttcgagca 660 atggtgatta tcaacccagg aaaccctact
ggccaaf c gt gaagg aaacataaag 720 gaacttctca aattctgctt ccat gagaac
tt agt t C Igga %{ gopa a?t’ct atcaa 780 cagaacat tt at caagat ga gcgcccat tt
at aagt gcta yAa tj’g? e Mt #%9acat g 840 38 ggtcctccta tgagcaggga agttcagetg
gtttcttfcc ggactgtgtc aaaaggat at 900 tggggggagt gtggacaacg tggagggt at
tttgaaé0 a Taaatcttcc tcccaa%aca 960

atgtaacacg tgttegcege togggtageg Tegtagaacgt ttgggoteet caattteagt 60

tatctccgta tagggogaag gaataggage cacggtgtaa gegeagggat gocgeacgaa 120

googacggga cgogocggce aaaagegctc gacttgogaa ccataaacca gogogtgeta 180

geggcgecagt acgotgtgog tggtgaatig cocactogeg ctgegcgact goaacagact 240

ctagaaaaag gaggaccaga agctgecgea ctgocettia aggaaataat ttactgcaac 300

atcggaaatc cacaggeact tgggaacccg ccattcactt accaccggeg ggtcategea 360

ctgtgogact gtecggactt ggcagegegca ctoccgpaga aggagcgiga aaaactgtte 420

cccgocgace tgegegaage gacggaacga atcctacget cogetggact cggeggtacg 480

gegagegtact cggactceca gggagigeeg atcattecgac aagatgtgge agagttcatg 540

aacaagogeg acggeattca cgaggactece gaatttgcag ctogagtgaa gpatgtgtitt 600

ttgacaaatg gttcatcgag cgegatccte atgetcatge cgetgttegag cggticegac 660

gcagcgetoa gogoggacgg taccaacgge gtatcgeatg gacgegaaac acgttccatg 120

cgaccgegtg tgctgattec agtgccacag tatocgattt actcggeget ttgcacagte 780

ctagggatcg aagocgetaca ctaccatete gttcaggage agaattggtc tattcaagte 840

acggagcetaa cggaacaggt tcgacaggca cgetocegte geatcgaage gegegeeotg 900

gtegteatet caccggegaa tcetaccgea caattgette atccggegaa catgegagaa 960

ctgatggatt ttgegtatcg agagggactc ctactocteg ctgategaget ctatgcagac 1020

aacgtgtact tggatgetog gaaattcpgag tegtttogaa gagtgctegca ttcogagtatg 1080



gt agacgaga tctacaaggt tgcatcaatc gcactcagtc caaatgttcc tgggcagatc 1020
tttatgggtt taatggttaa ccctcctaag cctggagata tctettatct gaagttttct 1080
gct gaaagca agtctatcct cgagtctttg aggaggagag cacgcctgat gacagatggt 1140
ttcaatagtt gccgaaatgt tgtctgcaat ttcacagaag gagctatgta ctctttcccc 1200
caaat acgct taccaccaaa agctatag gcagccaaaa gggotggcaa agcggccgat 1260
gttttctact goctcaagct tcttgaagCa actggaatat ccactgttcc agggtcaggt 1320
tt cggacaaa aagaaggggt gttccacctg aggacgacca tcct gccagc tgaggaggac 1380

atgcctgcca toatgacc cttcaa ticaacgaca ctttcatgga tcagtacgat 1440
ggct act%Eﬁgﬁgg&ifa{g aaﬁ%%%gaa%fgggg <§°l%i °%§§aaa§gfi%> gﬁ‘? <213> Oryza sativa
japonlc G Arg Lys Pro Lau Asp
Tyr §°g§ag§8 ﬁg%ﬁg“@cﬁ?c@ﬁfﬁcéﬁgﬁ\{ﬁt ﬁgggélt qﬁ%}gacﬁ%}s Gn Tyr Ala Val Arg
GIyGIu202530 é\l ys Qu Ay Lys Lys
0L 1 Sokgssa et B aﬂr'ﬁfctiér?t%?“ Grofhoon BoEota 0oy Gy Gib Lye Pro
Lou Thr, 50 55 Ala L Gn Ala Pro Phe Leu
Lob Aq ot G et gefoconus rgiien omtode JARa 4 o {Be Pro Al & Asp Al s 116
Na/vgNa859095lstsTWlﬁuNahm NaPm(HyGyLmJGyNa
Tyr Se,cagqga‘gaga aacttgageg ttatgaaagt ttgcggceac gtgcgeateg cgttztagag 138

goatttaaga gtatecgepe tgtgcaatge aaccotagtg agggegecat gtacgecttt 1440

ccgageatca ctgtgggeac gaaageactc caggcagese aaaagtccaa tatgecgete 1500

gatacgtttt actgtgtcag cettttgegaa cgaactggta tetgtgtest gecgegegea 1560

ggetteggea tgeattccaa tgaaccaaca tccagtstee cgaacggttc ptgteggttt 1620

tacctgegga cgactatttt goctocggag gaaaageicg aacccgtcat cgegetgett 1680

cgggetcatc acgaggagtt tcttcaaaag tatccocccgg ac 1722

<2100 24

211> 574

212> PRT

<213> Cyanidioschyzon merolae

400> 24
Met Gin His Val Leu Ala Gly Arg Val Gly Arg Arg Thr Phe Gly Leu
1 5 10 15

Leu Ash Phe Ser Tyr Leu Arg lie Gly Arg Arg Asn Arg Ser His Gly
20 25 30

Va! Ser Ala Gly Met Pro His Giu Ala Asp Gly Thr Arg Arg Arg Lys
35 40 45

Ala Leu Asp Leu Arg Thr 1le Asn Gln Arg Val Vai Ala Ala Gin Tyr
50 55 60

Ala Val Arg Gly Glu Leu Pro Thr Arg Ala Ala Arg Leu GIn Gin Thr



100
115
130
145
Ser
Au
Val

I'le
I'le
Lou
Pro
Met
Ay

105 110 Ser Arg Ay Ile Pro Ay Ile Arg Lys Qu Val Ala Qu Phe Ile GQu
120 125 Arg Arg Asp Ay Tyr Pro Ser Asp Pro Qu Lou Ile Tyr Leu Thr Asp
135 140 dy Ala Ser Lys Ay VvVal Met Gn Met Lou Asn Thr Ile Ile Arg Asn
150 155 160 du Arg Asp Ay Ile Lou Val Pro Val Pro Gn Tyr Pro Leu Tyr
165 110 175 Ala Ala lle Sﬁ' Lou Phe Gy Gy Ser Leu Val Pro Tyr Tyr Leu
180 185 190 Qu GQu Ala Asn Trp Gy Leu Asp Phe Val Asn Lou Arg G n Thr
13? 200 205 AI% Ser Ala Arg §er Lys Gy Iéoe Thr val Arg Ala Met Val

[1e 210 215 220 "Asn Pro Ay ,&sn Pro Thr Ay Gn Cys Lou Ser Gu @y Asn
Lys 225 230 235 240 Qdu Leu Leu Lys Phe Cys Phe H's Qu Asn Lou Val

Lo Asp,, 2 50Q,,2 d al , Ty in.Adn Asn Ile Tyr An Asp Gu Arg
Ph eﬂi@ légr%'yﬂfég %88;“22@’ 97 L'I%?'/%{’ FKrod;ht%s ?ﬁl lr]Eou Phe Asp Met Ay Pro Pro
Ser Arg Qu V& 275 280 2 g G n Lou Val® Ser Phe His Thr Val Ser Lys

Tyr Trp Gy Gu Cys 290 295 300 Ay An Arg Gy Gy Tyr Phe Gu Mt Thr

Ley, Pro BrQebYs aif asn B2 6rR 20a Bai’a13 22n Pro Pro Phe
100 105 10

Thr Tyr His Arg Arg Val Met Ala Leu Cys Asp Ovs Pro Asp Leu Ala
15 120 125

Ala Ala Leu Pro Glu Lys Glu Arg Glu Lys Leu Phe Pro Ala Asp Val
130 135 140

Arg Glu Ala Thr Glu Arg Ile Leuy Arg Ser Ala Gly Leu Gly Gly Thr
145 150 155 160

Gly Ala Tyr Ser Asp Ser Gln Gly Val Pro lle lle Arg Gin Asp Val
165 170 1715

Ala Glu Phe Met Asn Lys Arg Asp Gly !le His Glu Asp Ser Glu Phe
180 185 190

Ala Ala Arg Val Lys Asp Val Phe Leu Thr Asn Gly Ser Ser Ser Ala
195 200 205

Ile Leu Met Leu Met Ala Leu Leu Ser Gly Ser Asp Ala Ala Leu Ser
210 215 220

Ala Asp Gly Thr Asn Gly Val Ser His Giy Arg Glu Thr Arg Ser Met
275 230 235 240

Arg Pro Gly Val Leu lie Pro Val Pro Gin Tyr Pro Ile Tyr Ser Ala
245 250 255

Leu Gys Thr Val Leu Gly lle Glu Ala Leu His Tyr His Leu Val Gin



Val Asp Gu lle Tyr Lys Val Ala Ser Ile Ala Leu Ser Pro Asn Val 325 330 335
Pro Ay Gnlle Phe Met Ay Lou Met Val Asn Pro Pro Lys Pro Ay 340 345 350
Asp Ile Ser Tyr Leu Lys Phe Ser Ala Gu Ser Lys Ser Ile Lou Gu 355 360 365
Ser Lou Arg Arg Arg Ala Arg Lou Met Thr Asp Ay Phe Asn Ser Cys 370 375 380
Arg Asn Val Val Cys Asn Phe Thyg Gu Ay Ala Met Tyr Ser Phe Pro 385 390 395
400 Gn lle Arg Lou Pro Pro Lys Ala Ile Asp Ala Ala Lys Arg Ala Ay 405 410
415 Lys Al a Ala%Asp Val Phe, Jyr Cys Lou E%§ Lou Lou Gu Ala Thr Ay 420
425 430 Ile Ser2 hr Val Pro Gy Ser Ay Phe Ay G n Lys Gu Gy Val Phe 435
440 445 H s Leu Arg Thr Thr Ile Lou Pro Ala Qu GQu Asp Met Pro Ala Ile 41
450 455 460 Met. Thr Ser, P Lys Ph p,.Thr Phe Met Asp A n Tyr Asp
465 473'“4@'@ %gg”’ Eﬁryﬁ‘fﬂngrhﬁé“ Kfe“tﬁ‘ﬁ%f%ﬁb(i%ﬁ”%l <211> 1452 <212> DNA
<213> Oryza sativa japoni d <400> 21

Gin Ala Arg Ser Arg Gly 1le Glu Ala Arg Ala Leu Val Val |le Ser
290 295 300

Pro Giy Asn Pro Thr Gly Gin Leu Leu His Pro Ala Asn Met Arg Glu
305 310 315 320

Leu Met Asp Phe Ala Tyr Arg Glu Gly Leu Leu Leu Leu Ala Asp Glu
325 330 335

Val Tyr Ala Asp Asn Vai Tyr Leu Asp Gly Arg Lys Phe Glu Ser Phe
340 345 350

Arg Arg Val Leu His Ser Ser Met Pro Glu Glu Val G!n Glu Ser Leu
355 360 365

Glu Leu Val Ser Leu Tyr Ser Ala Ser Lys Gly Leu Val Gly Glu Cys
370 315 380

Gly Arg Arg Gly Gly Tyr Met Leu Leu Ser Pro Gly Val Thr Asn Glu
385 390 395 400

Ala Arg Glu GIn Leu Leu Lys Leu Ala Ser |ie Met Leu Cys Pro Asn
405 410 415

Leu Gly Gly Gin Val Met Ile Asp Gys Val Val Arg Pro Pre Giy Pro
420 425 430

Gly GIn Pro Ser Tyr Glu Leu Tyr Gin Lys Glu Lys Leu Glu Arg Tyr
435 440 445

Glu Ser Leu Arg Arg Arg Ala His Arg Val Val Glu Ala Pha Lys Ser



at ggctgctc
gcagt gcgt g
ccagggtctc
ggt cagaagc
tt ggasaagg

ccagcgt cgc
gagagat t gt
ttccttttga
cagttacatt
aggaaaccaa

cgt cgacaac
gat ccat gct
t gagat cct a
ctt cagggag
atcatt gt

ct caacccca
cagcgcct gc
t act gcaaca
gttattgctc

agtgctgatg

aggttttgaa
agcaacagct
tt gggaat cc
tttgtgatca
ccatttctcg

attcttgcct cgattcctgg aagagcaaéf

gggctgcgtg5 at gcaatt gc t ggaat t
gacgacatt t°% ccttactga ¢ ‘ggagcaagc
at aaggaacg agaaagat gg cattctctgc

tg;t(:)?: tggg?gmt @tﬂ{agg@g%stgat& aatatccttt

ttatc gaatc
5§§é§ LT éi ggttgaa
gttaggdit tggtagtta caatccagga ccaactg ggc&fgttct

aaccaacggg acatagtgaa gttctgcaaa aatgagggac ttgttcttct
gt gt accaa aacatcta tgttgacaac aagaaattta actctttcaa
agat ccaty 9’ edbndplgaly %ét'—b%lf"é’tl@“ &t fratje &0 Lt ¥ caat ¢
ggatattatg gtgaat 589 caaaagagd®®ggct acat gg 4¥at t act gg
ccagttagag agoagatcta caaagtggcg tcagtgaact tatgttccaa
cagatccttg cca cctc t catgaatcoa ccaaaggctg gagatgcatc
t acaagd@fhgﬁta@’a &Jéﬂgﬁ"’a@? cg!t‘!t E‘@a‘ﬁ' tS&"aH”dg’éteg 8@0 B¥gcaaa
aatgctttca acagf€ttga gggaat B¥ca t gcaacaa®#® ct gaaggagc
ttocctcagc ttagtctgcc acaaaaggca attgacgctg ctaaagctge

octgat ctt tctatgccct tcgtctcctce caaccg gaattgttgt
Lot ggatit bleque dab Valcbrotdinatecaly Jhe Shclatchiader Apaitat cot

gagaagat cc ctBogat cat ctcé¥yctte aaggcatPcc at gagggctt
taccgcgact ga 1452 <210> 22 <211> 483

ggagcat aca gccacagcca
gcat cacgt g acggat accc
cct é@agt tc acat gat gat
ccaattcctc

Pro Thr Ser Ser Val Pro Asn Gly Ser Gys Arg Phe Tyr Leu Arg Thr
530 535 540

Thr 1le Leu Pro Pro Glu Glu Lys Leu Glu Pro Val Ile Ala Leu Leu
545 550 555 560

Arg Ala His His Glu Glu Phe Leu Gin Lys Tyr Pro Pro Asp

565 570
210> 25
211> 17179
<212> DNA
<213> Saccharomyces cerevisiae
400> 25
atgttatcac tgtctgccaa aaatcacttc acagtgagta attctataac tcacgttatt 60
aagtcatatc atataaggac tctcacttca agcgcagaaa aaatgccaca tatcactact 120
cettttteta cctoagecag tagtacaaag ttaasagett tcaggaasagt tagaccogte 180
ctacagagac atagctcttc ctggattett getcaaaatc atagacgttc attatctggt 240
caatcttege taaacgacct gogtcattte aatecgetitc cacaccacac gttgaaaact 300
togaataacg agttttatce cgocgaacaa ttgacttige aagacetaaa tgaaaatgtce 360

tt gt gagt at
acagact caa
ccagtctctt
tccatgcttg
agcaacaaca
gggcat caaa
t gcaaat gca
gcagttagtg
gt act cagcc
aacaggct gg
aggcat t gat
t gct gaggaa
ggctgatgag
gaagat agcg
tgtttctaag
cttcagt gct
t at cact ggc
atatgcttca
ggcat t ggag
aat gt acctc
t aacaaagca
tgtcrctgga
gccacaggag
cat ggcagcg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960 42
1020
1080
1140
1200
1260
1320
1380
1440



<212> PRT <213>

Val Asp Asn Lau Asn Pro Lys Val Lau 1 5 10 15 Asn Cys Qu Tyr Ala Val Arg
Gy Qu lle val Ile Hs Ala Gn Arg 20 25 30 Lau Gn Gn Gn Lau Gn Thr
Gn Pro Ay Ser Lau Pro Phe Asp Au 35 40 45 Ile Lou Tyr Cys Asn Ile Gy
Asn Pro Gn Ser Lou dy Gn Lys,Pro 50 55 60 Val Thr Phe Phe Arg G u Val
lle Ala Leu Cys Asp His Pro Cy§ Lou 65 70 75 80 Lou Qu Lys Gu Qu Thr
Lys Ser Leu Phe Ser Ala Asp Ala Ile Ser 43 85 90 95 Arg Ala Thr Thr Ile Leu
Gy rroeged sttt Adadiindien ' 6V | 1N s
Ser pr Gonetipesg festip@en @l Rafenibectiihe Haliartdt o4Hsts0 485 160 Il Arg A
0 LS L ek OISR FLO.G0 U, B0 185,170,175 Lo Ty S

caatacccag aactattaaa ccaaaacgaa cagcagcotag ttgattcgaa attgtttaaa 600

ctagatgcca ttaaacgtgc aaagagttta atggaagata tcegtggttc tgttggtgct 660

tactottctt ctcaaggtet agaaggtata aggaaaagts togotgaatt tataacgaag 720

agggacgaag gogagatatc atacccagag gatatttice taactegctgg tgcatcegea 180

gctgtcaatt acttgttate aatttictet agagggccag aaacgggtgt cttgaticea 840

attcctcaat atccattata taccgotact ctagotttga acaattctca agetttacca 900

tactatttag atgagaattc aggttggtca actaatccag aagaaattga aactgtcetc 960

aaagagecta tacagaacga aatcaaacct acagttctag tggttatcaa tccaggtaat 1020

cctacaggag ctgtoctatc acctgagtet atagectcaga tttttgaagt cgeagecaag 1080

tacggtacag tagtgatage tgacgaagtt tatcaagaaa atatcttcocc gggeaccaag 1140

ttccattcta tpgaagaaaat tttgagacat ttacagagge aacatccagg taaattegat 1200

aatgttcage tagcttettt goattegact totaaggete ttictggtga atgtgetcaa 1260

agggetggct acatggaact cactggatic agecatgaga tgagacaagt tatcttgaaa 1320

ctagcctega titcattgtg tcccgttetoc acvaggtocaag ctttggttga tttgatgstt 1380

cetecaccag tggaagggga goaatcattc gagtcggacc aagcagaacg taactccatc 1440

catgaaaagt taattacaag agcaatgaca ctgtatgaga catttaactc tttagaagge 1500

attgaatgtc aaaagcctca aggigecatg tatttatticc ctaagataga cttacctttc 1560

aaggoagitc aagaagetog ccacttagag ttaactocge atgaatttta ttetaagaag 1620

ttgttagaat ctactggcat ttgcactegtit cccgettetg ggtitggtca agaacctggt 1680

acttaccatt taagaacaac atttttggea cctggteteg aatggatiaa gasatgggaa 1740

agtttccata aagaattttt tgaccaatac cgtgactga 1779

Oryza sativa japonica

<400> 22 Met Ala Ala Pro Ser Val Al a



Tyr
Lys
Val
240
255
265
275
290
305
Ser
Lys
Ile
Phe
Tyr
Al a

Lou Asn Gu Ser Thr Ay Trp Gy Lou Qu Ile Ser Asp Lev Lys 195 200 205
Gn Lou Qu Asp Ser Arg Leu Lys Ay Ile Asp Val Arg Ala Lou 210 215 220
Val Ile Asn Pro Gy Asn Pro Thr Ay Gn Val Lou Ala Qu Gu 225 230 235
Asn Gn Arg Asp Ile Val Lys Phe Cys Lys Asn Gu Ay Leu Val Lou 245 250
Lou Ala Asp Qu Val Tyr Gép Gu Asn Ile Tyr Val Asp Asn Lys Lys 260
270 Phe Asn Ser Phe Lys LyS Ile Ala Arg Ser Met Gy Tyr Asn Gu Asp 44
280 285 Asp Lou Pro Lou Val Ser Phe Gn Ser Val Ser Lys Ay Tyr Tyr Gy
295 300 Qu Cys Ay Lys Ar g Ay Gy Tyr Met Au Ile Thr Ay Phe Ser Ala
310,315, 320 Pro Val Arg Qu Gn Ile Tyr Lys Val Ala Ser Val Asn Lou Cys
3252302835 Asn |1e Thr Gy Gn lle Leu Ala Ser Lou Val Met Asn Pro Pro
3481134895350 A a Gy Asp Ala Ser Tyr Ala Ser Tyr Lys Ala Qu Lys Asp Ay
358!2368R1365 Lou G n Ser Lou Ala Arg Arg Ala Lys Ala Lou Gu Asn Al a
Asr§2170 Sappbpramyeps SBERVISI8 Qu Gy Ile Thr Cys Asn Lys Thr Gu Gy Al a Met
Leu 385 390 395 400 Phe Pro Gn Leu Ser Lou Pro Gn Lys Ala Ile Asp

Al $4% s 26 o

Met Leu Ser Leu Ser Ala Lys Asn His Phe Thr Val Ser Asn Ser lle
1 5 10 15

Thr His Val lle Lys Ser Tyr His 1le Arg Thr Leu Thr Ser Ser Ala
20 25 30

Glu Lys Net Pro His Ile Thr Thr Pro Phe Ser Thr Ser Ala Ser Ser
35 40 45

Thr Lys Leu Lys Ala Phe Arg Lys Val Arg Pro Val Leu Gin Arg His
50 55 60

Ser Ser Ser Trp lis Val Ala GIn Asn His Arg Arg Ser Leu Ser Gly
65 70 75 80

Grln Ser Ser Leu Asn Asp Leu Arg His Leu Asn Arg Phe Pro His His
85 50 95

Thr Leu Lys Thr Ser Asn Ash Glu Phe Tyr Pro Ala Glu Gin Leu Thr
00 105 j10

Leu Glu Asp Val Asn Glu Asn Val Leu Lys Ala Lys Tyr Ala Val Arg
115 120 125

Gly Ala lle Pro Met Arg Ala Glu Glu Leu Lys Ala Gin Leu Glu Lys
130 135 140

Asp Pro GIn Ser Leu Pro Phe Asp Arg lle lle Asn Ala Asn lle Gly
145 150 155 160



405 410 415 Al a Asn Lys Ala Pro Asp Ala Phe Tyr Ala Lou Arg Lou Leu Gu Al a
420 425 430 Thr Ay Ile val val vVal Pro Ay Ser Ay Phe Ay Gn Val Pro Ay
435 440 445 Thr Trp His Ile Arg Cys Thr Ile Lou Pro Gn QQu GQu Lys Ile Pro
450 455 460 Ala lle Ile Ser Arg Phe Lys Ala Phe Hs Qu Gy Phe Met Ala Al a
45 465 470 475 480 Tyr Arg <210> 23 <211> 1722 <212> DNA <213>
Cyani di oschyzon nerol ae <400>"23 atgcaacacg tgttggcggg tcgggtaggg

cgt agaacgt ttgggctgct caatttcagt 60 tatctccgta tagggcgaag gaat aggagc

cacggtgtaa gc¢ a cgc a 120 ogac cgcgccggeg aaaagcgctc
gacttggﬂh%“éﬁgg@ﬁgg&@"gﬁ@ﬁﬁ?%gﬁg”}ébwrg§§§Eb§§§&'acgctgtgcg tggtgaattg
cccactcgcg ctgcgecgact gcaacaga@ 0240 ct agaaadag gaggaccaga agctgccgca
ctgccgttta aggaaataat ttactgcaac 300 atcggaaatc cacaggcact tgggaacccg
ccattcactt accaccggc tcatggca 360 ctgtgcgact gtccggactt ggcagcggca
ctcccgbﬁb%"dﬁbégtg%ggrgg%éﬁ&%fﬂﬁ”A?bm”dfgggtgﬁdﬂ“tgcgcgaagc gacggaacga
at cct acgct ccgd %gact cggcgg écg 480 gga @btact cggact ccca gggagt gccg
atcattcgac aagatgtggc agagttcatg 540 aacaagcggg acggcattca cgaggactcc
gaatttgca ctcgagtgaa % at.gtgttt 600 acaaatg gttcatcgag cgcgatcctc
tiglr! 8@

tt
atgctc B o8t Liggu Ehytyscken der Oh’o”edédégbgg&'@dds gcgcggacgg taccaacgge
gtatcgcatg gdegcgaaac acgfccatg 720 205 |

Ser Leu Met Giu Asp 1le Gly Giy Ser Val Gly Ala Tyr Ser Ser Ser
210 215 220

Gin Gly Val Glu Gly lle Arg Lys Ser Val Ala Glu Phe |le Thr Lys
225 230 235 240

Arg Asp Glu Gly Glu [le Ser Tyr Pro Glu Asp |le Phe Leu Thr Ala
245 250 255

Gly Ala Ser Ala Ala Val Asn Tyr Leu Leu Ser |le Phe Cys Arg Gly
260 265 270

Pro Glu Thr Gly Val Leu Ile Pro lle Pro Gin Tyr Pro Leu Tyr Thr
275 280 285

Ala Thr Leu Ala Leu Asn Asn Ser Gln Ala Leu Pro Tyr Tyr Leu Asp
290 295 300

Glu Asn Ser Gly Trp Ser Thr Asn Pro Glu Glu ile Glu Thr Vai Val
305 310 315 320

Lys Giu Ala ile Gln Asn Glu lle Lys Pro Thr Val Leu Val Val |le
325 330 335

Asn Pro Gly Asn Pro Thr Gly Ala Val Leu Ser Pro Giu Ser lle Ala
340 345 350



cgaccgggtg tgctgattcc agtgccacag tatccgattt actcggcgct ttgcacagtc 780
ct agggat cg aagcgctaca ctaccatctc gttcaggagc agaattggtc tattcaagtc 840
acggagct aa cggaacaggt tcgacaggca cgctcccgtg gcat cgaagc gcgcgccctg 900
gtcgtcatct caccggggaa tcctaccgga caattgcttc atccggcgaa catgcgagaa 960
ctgatggatt ttgcgtatcg agagggacfL ctactcctgg ctgatgaggt ctatgcagac 1020
aacgtgtact tggatggtcg gaaattcgag tcgtttcgaa gagtgctgca ttcgagtatg 1080 46
ccggaggagg tccaggagtc gctggaactc gtgtcgctct act ccgcoag caaagggctt 1140

gt cgga cgecg .C ac ggcgt tacaaacgag 1200
gcacgt %Z’gile%g%i%gaa 'aAq %ﬁﬁéa{ﬁy rggath}a% é Aczgtaacct cggcggacag 1260
gt cat gat cg actgt gt ggt gcg cgccg gagccg cc aaccatcata tgagctctac 1320
cagaaagaga aacttgagcg ttat gaaagt ttgcggcgac gtgctcatcg cgttgtagag 1380

gcattt g cat cecet gccat gtacgccttt 1440
ccgagcgﬁgg7 étﬁgfbg@ % gg% 5"0%8%@ 2@( gSa%gégs g%g'&gtccaa tatgccgetg 1500
gatacgttt Oact gt gt cag tttggaa cgaactgtta tctgtgtggt gccgggcgca 1560
gggttcggca tgcattccaa t gaaccaaca tccagtgtcc cgaacggttc gtgtcggttt 1620

tacctg C cccgtcat cgcgcectgett 1680
cgggct @%rﬁv aﬁﬁi ‘Stq'é Fﬁ‘aﬁgjﬂwg @8%3&3% %&*%’?22 <210> 24 <211> 574
<212> <213> Cyanq %i oschyzon Iae <400> Met Gn Hs Val Lou Al a
Gy Arg Val dy Arg Arg Thr Phe Ay Lou 1 5 10 15 Lou Asn Phe Ser Tyr Lou

Arg lle Ay Ar Arg Ser. HHs Ay 20 25 30 Val Ser Ala Ay Mt Pro
Hs G fsafal %ge@ AT % gy g6 Vel Sor Gy

Glu Cys Gly GIn Arg Gly Giy Tyr Met Glu Leu Thr Gly Phe Ser His
420 425 430

Glu Met Arg GIn Val lle Leu Lys Leu Ala Ser Ile Ser Leu Cys Pro
435 440 445

Val Val Thr Gly Gin Ala Leu Val Asp Leu Met Val Arg Pro Pro Val
450 455 460

Glu Gly Glu Glu Ser Phe Glu Ser Asp GIn Ala Glu Arg Asn Ser lle
465 470 475 480

His Glu Lys Leu Ve Thr Arg Ala Met Thr Leu Tyr Glu Thr Phe Asn
485 490 495

Ser Leu Glu Gly lle Glu Cys GIn Lys Pro GIn Gly Ala Met Tyr Leu
500 505 510

Phe Pro Lys |le Asp Leu Pro Phe Lys Ala Val Gin Glu Ala Arg His
515 520 525

Leu Glu Leu Thr Pro Asp Glu Phe Tyr Cys Lys Lys Leu Leu Glu Ser
530 535 540



35 40 45 Ala Lou Asp Lou Arg Thr

55 60 Al a Val

85 90 95
100 105 110 Thr Tyr

115 120 125 Ala Ala Lou Pro

130

145

Val 16%2}21?@ Eﬂ?%ys E’I‘"yggg Fro &‘/P’eself/b ly
Phe 185 190 Al a a Arg Val
Ala 195 200 205

Leu Ser,6 210 215 220

Ser Meth 52'5”'236“3 hs Tgrﬁ}sﬂp'ga”
Ille Tyr Ser Ala 24 250 255

Hs Arg Ar

Val

Ly

vy

Asp Val

%@F@ 6OV LT

lie Asn G n Arg Val
Arg Ay Qu Lou Pro Thr Arg Ala Ala Arg Lou Gn G n Thr 47

65 70 75 80 Lou Qu Lys Ay Ay Pro Qu Ala Ala Ala Leu Pro Phe Lys Qu Ille
Ile Tyr Cys Asn Ile Ay Asn Pro Gn Ala Lou Ay Asn Pro Pro Phe

Met Ala Lou Cys Asp Cys Pro Asp Lou Al a
Lys GQu Arg Qu Lys Lou Phe Pro Ala Asp Val
135 140 Arg Qu Ala Thr Au Arg Ile Lou Arg Ser Ala Ay Lau Ay dy Thr
P Prollelle Arg Gn Asp
Ws;GIyIIe Hs Gu Asp Ser Au
Phe“Lou Thr Asn Ay Ser
Ile Lou Met Lou Met AIa Lou Lou Ser Ay Ser Asp Ala Al a

Hs Gy Arg Gu Thr Arg
Pro @n Tyr

Val

Va|

Lys Lys Trp Glu Ser Phe His Lys Glu Phe Phe Asp GIn Tyr Arg Asp
590

580

<210
<211>
<21
Q1P

27
1524
DNA

<400> 27

Saccharomyces cerevisiae

685

atgacaatga cacaccaaca ggatttgaaa ggtgtgtica

aageccgetg geaagatiac taaaaaagat tigaatacag

gotgtaagag gagctattoe
ccagaagttt tgcetttcga
gatcagaage ctttgacctt
ttacgagtag gecataatga
agageotgage gectettgaa
ggtgteccag gaataaggea
ccegetacac cggaagatat
ttatctttat tetgtaaaga
stttatactg catcegeate
gagtcaaatt ggtctacaaa
aaacagatca gaccatctgt
ctttotgaag aaaccattge

atttctegatg aggtctateca

aaccagaget
tgatattate
taccaggeaa
actggettct
tgatattgge
aacagtiget
ttatttaacc
ttctcaaaca
tottticaat
cagegacgaa
getgatagtt
caggatctgt

agaaaacatt

gacgagctaa
aatgcgaaca
gtactggeea
ttgaacttgt
ggttetatag
gacttcatta
actggcgett
gaoctgotga
gecacaagtge
attgaaaaag
attaatccag

ttgatcgotg

cogcaaagga
gtgtcactaa
aagaggaatt
ttgetaatce
tecctggagta
tttccaggga
gegoatatic
ctagaagaga
cgteoogegee
ttccaattce
tgccatacta
tagtgcaaga
gtaacccaac

cgaaatacgg

tttgzatttt
ggcagaatat
gaaaaaaaac
geagcaactg
cccggaaatt
cgecttggaa
geattctcaa
cggoggteag
aacttettteg
geagtatocg
cttagatgag
tgctitgaaa
cggtecagtt

cattacaate

ttcaacgatg ttaaattitca ttogatgaag

Ser
”’IU& Pro Val

Val

60
120
180
240
300
360
420
480
540
600
660
720
180
840

%00

Ala Ala G n Tyr



Lou
270
285
300
310
325
340
355
370
385
Asn
Pro
Tyr
Lys

Cys Thr Val Lou Ay Ile Qu Ala Leu Hs Tyr Hs Lou Val A n 48 260 265
GQu Gn Asn Trp Ser 11le Gn Val Thr Qu Lou Thr Gu Gn Val Arg 275 280
Gn Ala Arg Ser Arg Ay Ile u Ala Arg Ala Leu Val Val Ile Ser 290 295
Pro Gy Asn Pro Thr Ay @n Lou Leu His Pro Ala Asn Met Arg Au 305
315 320 Lou Met Asp Phe ﬁéﬁ Tyr Arg Qu Gy Lou Lou Leu Lou Ala Asp Gu
330 335 Val Tyr Ala Asp Val Tyr Leu Asp Gy Arg Lys Phe Qu Ser Phe
345 350 Arg Arg Val Lou His Ser Ser Met Pro Qu Qu Val Gn Gu Ser Lou
360 365 G u Lou Val Ser Leu Tyr Ser Ala Ser Lys Gy Lou Val Ay Qu Cys
3753"33‘1‘5“3(3*’9"%@@3 AF"’(S""@%? °®“%5"3F§/*r t‘f%‘i"a%&}“ig&ﬁ‘g@er ¥ ay val Thr Asn Qu
390 395 400 Ala Arg Qu Gn Lou Lou Lys Leu Ala Ser Ile Met Leu Cys Pro
40%°141zya9t 105t ticiga @5?”@55 gafeqetgey g%&ﬂag“lgFég%‘t?a@ys Q?QI Val Arg Pro Pro G u
420 425 430 Gy Gn Pro Ser Tyr Qu Lou Tyr Gn GIuLysLouGIuArg
435’@"40“4%5"“@"11 aggaptapeg Fapgctst B’aﬁcﬁcaAlgﬁc"HaéccAr QJO Val G u Al a Phe
Ser 49 450 455 460

atatgttctg ttgtcacagg acaagotgte gttgatttaa tggtcaaacc accocagoet 1140
geagacgagt cctatgaaca agatcatgac gaaaggctga aaatttttca tgaaatgegt 1200
acgagagcaa acttattgta cgagacgtit aaggaactag agggtatcga atgcoaaasa 1260
cctcaggete caatgtatet titccctage ctigiittac ctaagaaage tetttgtgaa 1320
agecgaacgee ttggcatcga acctgatgag ttotattgea catctttget agaatctaca 1380
getatitgta ctgteoccage gtetgggttc ggacaaagac cogggactta tecatgtegcga 1440
acaacgtitt tggetocagg gactaaatge attcaagact ggaaagaatt tcatcaagat 1500
ttcttcagea agtatcgtaa ttga 1524
<210> 28

211> 507

<212 PRT

<213> Saccharomyces cerevisiae

<400> 28

Met Thr Met Thr gis Gln Gln Asp Leu Lys Gly Val Phe Thr Ala Lys

1 10 15

Asp Leu Asp Phe Lys Pro Ala Gly Lys ile Thr Lys Lys Asp lLeu Asn
20 25 30

Thr Gly Val Thr Lys Ala Glu Tyr Ala Val Arg Gly Ala ile Pro Thr
35 40 45

Arg Ala Asp Glu Leu Lys Glu Glu Leu Lys Lys Asnh Pro Glu Val Leu
50 55 60

Pro Phe Asp Asp lle tle Asn Ala Asn Ile Gly Asn Pro Gin GIn Leu



Met Arg Gy Val Gn Cys Asn Pro Ser Au Ay Ala Met Tyr Ala Phe 465 470 475
480 Pro Ser Ile Thr Val Ay Thr Lys Ala Lou Gn Ala Ala G n Lys Ser 485 490
495 Asn Met Pro Lou Asp Thr Phe Tyr Cys Val Ser Lou Lou Qu Arg Thr 500
505 510 Ay Ile Cys Val Val Pro Ay Ala Gy Phe Ay Met H's Ser Asn Au 515
520 525 Pro Thr Ser Ser Val CPE.EO Asn Gy Ser Cys Arg Phe Tyr Lou Arg Thr 530
535 540 Thr Ile Lou Pro Pro @4 Q@ u Lys Lou Gu Pro Val Ile Ala Lou Lou
545 550 555 560 Arg_Ala His HiSD%U G u Phe Lou Gn Lys Tyr Pro Pro Asp 565
570 <$80> 25 <211> 1779 <212> <213> Sacch® onyces cerevisiae <400> 25
atgttatcac tgtctgocaa aaatcacttc acagtgagta attctataac tcacgttatt 60
aagtcatatc at ataaggac tctcacttoa agcgcagaaa aaat gccaca tatcactact 120

cctttt ek ﬁinc'dﬁc?é’gg%‘aa‘rtpagtT%{'céféa%" tV?'ag%Edgét'ﬂe t¥afaaagt tagacccgtc 180

ct acagagac at agat éttc ct ggatt gt¥ gctcaaaatc & agacgttc attatctggt 240
caatcttcgc taaacgacct gcgtcatttg aatcgctttc cacaccacac gttgaaaact 300

t cgaat aacg agttttatcc cvgcc aacaa ttgactttqgg aagacgtaaa tgaaaatgtc 360 50

t t gaagd¥t "°a@t‘dé teughretVah §Hgitig den éf‘t%aﬁ?%&r koM gaaga attgaaagct 420

caact ggaga aggdfectea atctctlfca tttgacagdd ttatcaacgc caatattggt 480

Leu Phe Ser Arg Asp Ala Leu Giu Arg Ala Glu Arg Leu Leu Asn Asp
115 120 125

1le Gly Gly Ser lle Gly Ala Tyr Ser His Ser GIn Gly Vai Pro Gly
130 135 140

lle Arg Gln Thr Va! Ala Asp Phe [le Thr Arg Arg Asp Gly Gly Glu
145 150 155 160

Pro Ala Thr Pro Glu Asp tle Tyr Leu Thr Thr Gly Ala Ser Ser Ala
165 170 175

Ala Thr Ser Leu Leu Ser leu Leu Cys Lys Asp Ser GIn Thr Gly Leu
180 185 150

Leu Ile Pro Ile Pro GIn Tyr Pro Leu Tyr Thr Ala Ser Ala Ser Leu
195 200 205

Phe Asn Ala Gin Val Leu Pro Tyr Tyr Leu Asp Glu Glu Ser Asn Trp
210 215 220

Ser Thr Asn Ser Asp Glu lle Glu Lys Val Val GIn Asp Ala Leu Lys
225 230 235 240

Lys Gin lle Arg Pro Ser Val Leu lle Val lie Asn Pro Gly Asn Pro
245 250 255

Thr Gly Ala Val Leu Ser Glu Glu Thr lle Ala Arg lle Cys Leu |le



aettactaca
cagcagct ag
at ggaagat a
aggaaaagt g
gatattttcc
agagggccag
ctagctttga acaattctca
actaatccga)aagaaattga
t acagaacga aat caaacct acagttctag tggttatcaa
cctacaggg ctttcctatc acct agtct atagctcaga tttttgaagt
t acggt g'atlel tTQ"aﬁngUBtTQad% §tder Agr Ellagadyr Atnallett cec
ttccattcta t4hagaaaat tttd#yacat ttacag®§gg aacat ccagg
aatgttcagc tagcttcttt gcattcgact tctaagggtg tttctggtga
aggggt ggct acat ggaact cactggattc agccat gaga t gagacaagt
ct agcctheydlet Rhe dan Agp Yol tloe Eogt HigtSer é!@:ta@gtldag{gl teutArggt t ga
cgt coaccadflt ggaagggga d§aat cattc gagb®ggacc aagcagaacg
cat gaaaagt taattacaag agcaatgaca ctgtatgaga catttaactc
att gaat gt ¢ aaaagcctca aggtgccatg tatttattcc ctaagataga
aaggcagys beuaddgdagteuctyr deabtn bgdthe tembsnt ot §in baugHat ttt a
ttgttagéat ctactggoalldtttgactgtt Sbcggttctg ggtiggtca
acttaccatt taagaacaac atttttggca cctggtctgg aatggattaa
agtttccata aagaattttt tgaccaatac cgtgactga 1779 51
<212> PBRTLeuAi8SerShiclearosrityeBedlet dsn Bliudllys GAOB>Ar26
325 330 335

aact acaaca
aact att aaa
tt aaacgt gc
ct caaggt gt
gcgagat at c
acttgttatc
atccattata

at g28Rat t c

aat cct cagc
caat acccag
ct agat gcca
tactcttctt
aggcacgaag
gct gt caatt
attcct caat
tactatttag
aaagaggct a

gaaacct ct g
ccaaaacgaa
aaagagttta
agaaggt at a
at acccaga
aattttct

t accgct act
aggt t g&f®ca

gacaggtctt
ttgattcgaa
tcggtggttc
t cgct gaat t
t aact gct gg
aaacgggt gt

Gly Gly Tyr Met Glu {le 1le Giy Phe Ser Gin Glu Ile Arg Asp Ala
340 345 350

Leu Phe Lys Leu Met Ser lle Ser lle Cys Ser Val Val Thr Gly GIn
355 360 365

Ala Val Val Asp Leu Met Val Lys Pro Pro GIn Pro Gly Asp Glu Ser
370 315 380

Tyr Glu Gin Asp His Asp Glu Arg Leu Lys Ile Phe His Glu Met Arg
385 390 395 400

Thr Arg Ala Asn Leu Leu Tyr Glu Thr Phe Lys Giu Leu Glu Gly lle
405 410 415

Glu Gys GIn Lys Pro Gin Gly Ala Met Tyr Leu Phe Pro Arg Leu Val
420 425 430

Leu Pro Lys Lys Ala Leu Cys Glu Ser Glu Arg Leu Gly Ile Glu Pro
435 440 445

Asp Glu Phe Tyr Cys Thr Ser Leu Leu Gliu Ser Thr Gly lle Cys Thr

gtctctctta
attgtttaaa
t gtt ggt gct
t at aacgaag
t gcat ccgca
cttgattcca
agctttacca
aactgtcgtc
t ccaggt aat
cgcagccaag
gggcaccaag
t aaat t cgat
at gt ggt caa
tat ctt gaaa
tttgatggtt
taactccatc
tttagaaggc
cttacctttc
tt gt aagaag
agaacct ggt
gaaat gggaa

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740

<210> 26 <211> 592



Met
Thr
du
Thr
Ser
Gn
Thr
Lou
dy
Asp
160
170
180
195

Leu
Hi s
Lys
Lys
Ser
Ser
Lou
Au
Al a

Pr

Ser Leu
Val Ile
Met Pro
Leu Lys
Ser Trp
Ser Lou

ké%) Thr

Val

Ser
Lys
H s

Al a Lys
Ser Tyr
Il e Thr

Al a Phe Arg

Ile
Asn
Ser
Asn

Val Al a
Asp Lou

G UShen

Ile Pro Met Arg Al a

550 sl

17§'3 Lou Ser Lou

185 190 Lou Val

200

Thr

Phe His GIn Asp Phe Phe Ser Lys Tyr Arg Asn

210>
210
2>
<N

<400>

205 _Ser
hr Phe Leu

500

29
1566
DNA

29

E%ﬁﬁ@fp bierie

ou Gn Tyr B

Asp Ser

Ashbya gossypii

Asn
Hi s
Thr
Lys Val
G 58 Asn

Hi s
Il e
Pro

Arg Hi s
d u Phe
Val Lou
Au GQu

490

506

?%

Phe
Arg
Phe
Arg
Hi s
Leu

LA

Lou

ty<ie

Thr
Thr
Ser
Pro
Arg
Asn
Pro
Al a
Lys
I

Val
Leu
Thr
Val
Arg
Arg
Al a
Lys
Al a

n A a
Il\i"\?s)'u” hr

t

G u Leu Lo
Lys Leu Phe Lys Lou Asp Ala Ile Lys Arg Ala Lys

495

Ser
Thr
Ser
Leu
Ser
Phe
Au
Tyr
Gn

atggoaatag gegatgetgag aagaaatage ageggcaccg cogtgagegt totacaggee

cgtgtgcttc geactegtag attgagetca gtaaaggacg ggtegoggtt tgtgzectgeg

gaaccgatga cactagegea cetgaacgaa aacgtgegtca aggogaagta cgeegtecee

gegaagattc
ctgccgttea
ccgetgacat
ceogoagaat
ctgecaggacg
Cggocgcaceg
gtgtacctga
ggaccggaga
acacagaata
aatccagatg

tgtetgettie

caacgegtge agaggagetg gageggeges tggaggagea cocgggeics
geaaaatcat ccaagogaac atcggeaatc cgcagcaget gggccagaag
totaccggea agtgatctog ctgatgeaga atccacagtt gotggagatg
ggetgeagoa gegegticaag goggatgtge tgetecgtec goggageate
ccggagacte cgtgggageg tacteggegt cgoageglet gaaaggotac
ttgegeagtt tattgagegg cgcgatggpa toccagegaa tceagacaac
cogegggtee gtectotect gtgtettgle tgotgtcgac attcotgcaag
caggegtett gatcccaate cotecagtace cgeigtacac tgctacgate
acgeggttee getgecgtac tacctaaaty aggotgatgg gteggtotace
agatggaacg tgtcatccte gattctaaga agaggaacat cgogeccaaa

tgattaacce tgggaatece actgeticop tactgtotet asaggatatg

Asn
Ser
Al a
Gn
Lou
Pro
Gn
Al a
Lou
Asn
Tyr

60
120
180
240
300
360
420
480
540
600
660
720
780

840

Ser Ile 1 5 10 15
Ser Ala 20 25 30

Ser Ser 35 40 45
Arg Hs 50 55 60
Ser Ay 65 70 75 80
H's Hs 85 90 95

Lou Thr 100 105 110
Val Arg 115 120 125
G u Lys 130 135 140
lle Ay 145 150 155

Tyr Arg G n Val 165

Asn Gn Asn Au Gn Gn

Il?auPrIL/e(}ly%ruLy%SﬁplllleeGlCﬁ] Xspc%r:YLﬁ.eéluval Gy Ala Tyr Ser Ser Ser
485



210
225
Al a
Ay
Thr
Lau
Val
Lau
du
Val
Lys
Pro
Thr
Au

215 220 Gn dy Val Qu dy Ile Arg Lys Ser Val Ala Qu Phe Ile Thr Lys
230 235 240 Arg Asp Qu dy Qu Ile Ser Tyr Pro Qu Asp lie Phe Leu Thr
245 250 255 Gy Ala Ser Ala Ala Val Asn Tyr Lou Lou Ser Ile Phe Cys Arg
260 265 270 Pro Au Thr Gy Val Lau He Pro Ile Pro G n Tyr Pro Lau Tyr
275 280 285 Ala Thr Lau a Lou Asn Asn Ser Gn Ala Lou Pro Tyr Tyr
Asp 290 295 300 du Asn Sé Ay Trp Ser Thr Asn Pro Gu Qu Ile Gu Thr
Val 305 310 315 320 Lys Qu Alalle Gn Asn Qu Ile Lys Pro Thr Val
Val Val Ile 325 330 335 Asn Pro Gy Asn Pro Thr Gy Ala Val Lou Ser Pro
Seragectatiy tpacaghige 3g05aaghs @?tt@%“’?alté‘?ﬁﬁé’gﬁgtﬁt%l M2 Ala Lys Tyr Gy Thr
Val Ile Ala Asp 355 360 365 Qdu Val Tyr Gn GQu Asn Ile Phe Pro Ay Thr
PhéaW’é"’a'SngtWS“ga degaagtis ??SWtﬁ%glay%gt!F‘itéaE’étiﬁrg #0s Lou Gn Arg Qu Hi s
Ay Lys Phe Asp 385 390 395 400 Asn Val G n Lou Ala Ser Lou Hi s Ser
Sec2o0y Qe %c%?EGSéFaGGthZIﬁ@aﬂtf@g gefstetiop ptegplete® v 19800 Arg Gy Ay Tyr Met
Lou Thr Gy Phe Ser H's 420 425 430

aaggegetet coggogaatg tggecagegt ggtgegctaca tggaattgat cgetttecgt 1080

gaggagctoa ggaagetttt cgttaagtty gettoctatat ctottigtec agtggttace 1140
gegacaagetc tagtogacct tatggttzege cctcccagec aaggggatce atcctatgag 1200
caatatacce aggaaacaag gagtatctat cacgaattgg aggaacggtc gcaactgctg 1260
tegaaaacgt totgttectt ggagggtata gaaigeaata tgocacaagg tgetetatat 1320
ctattecocta agttgeatcot tccacagaaa gotattgaag cggcgoaaaa gotggetata 1380
cecageggateg ageictactg tagegaatta cttgatgaaa caggeatcte cactgtecet 1440
geaactggtt toggocaaat ccogggoaca tatcacgtta gaactacgtt tttgecacct 1500
ggtactaagt ggatcgaaag ttggaaggac ticcacaaga aattttatga caagtatage 1560
gactaa 1566
<2100 30

211> 521

<212> PRT

<213> Ashbya gossypii

<400> 30

Mat Ala 1le Giy Met Leu Arg Arg Asn Ser Ser Gly Thr Ala Val Ser
1 5 10 15

Val Leu GIn Gly Arg Val Leu Arg Thr Arg Arg Leu Ser Ser Val Lys
20 25 30

Asp Gly Ser Arg Phe Val Pro Ala Glu Pro Met Thr Leu Ala Asp Val
35 40 45

Asn Glu Asn Val Val Lys Ala Lys Tyr Ala Val Arg Giy Lys lle Pro



Gu Mt Arg Gn Val Ile Lou Lys Leu Ala Ser Ile Ser Lou Cys Pro 435 440 445
Val Val Thr Ay Gn Ala Leu Val Asp Lou Met Val Arg Pro Pro Val 450 455 460
Gu @y Qu GQu Ser Phe Gu Ser Asp Gn Ala Gu Arg Asn Ser Ile 465 470 475
480 His GQu Lys Lou Ile Thr Arg Ala Met Thr Leu Tyr G u Thr Phe Asn 485 490
495 Ser Leu du dy lie GQu GnLys Pro Gn Ay Ala Met Tyr Leu 500

505 510 Phe Pro Lys lie Asp Lel Pro Phe Lys Ala Val Gn GQu Ala Arg Hi s

520 525 eu Au Leu Tg,)% Pro Asp G u_Phe Tyr Cys Lys Lys Lou Lou Qu Ser 530

535 540 58 Thr Gy II

Cys Thr Val % o Gy Ser Ay Phe Ay Gn Gu Pro Ay

545 550 555 560 Thr Tyr His Lou Arg Thr Thr Phe Leu Ala Pro Ay Lou Gu Trp

e 565 570 575 L@ Lys Tr£ A u Ser
Asp 580 yerlgdily Slolaghly arehrgleu §hpGiu His Pra.Giper <013> Sacchar onyces

Phe Hs Lys Qu Phe Phe Asp G n Tyr Arg

cerevi ¥ ae <400> 27/t gacaat ga cdtaccaaca ggatqot gaaa ggtgtgttca ccgcaaagga

tttggatttt 60 aagcccgctg gcaagattac taaaaaagat ttgaatacag gtgtoactaa

ggcagaat at 120
Leu Pro Phe Ser Lys tle Ile Gin Ala Asn |le Gly Asn Pro GIn Gin

85 90 85

Leu Gly Gln Lys Pro Leu Thr Phe Tyr Arg Gln Val Ile Ser Leu Met
100 105 110

GIn Asn Pro Gln Leu Leu Glu Met Pro Ata Glu Trp Leu Gin GIn Ala
115 120 125

Phe Lys Ala Asp Val Val Val Arg Ala Arg Arg Met Leu Gin Asp Ala
130 135 140

Gly Gly Ser Val Gly Ala Tyr Ser Ala Ser GIn Gly Val Lys Gly Tyr
145 150 155 160

Arg Arg Thr Val Ala GIn Phe 1le Giu Arg Arg Asp Gly lle Pro Ala
165 170 175

Asn Pro Asp Asn Val Tyr Leu Thr Ala Gly Ala Ser Ser Aia Val Ser
180 185 190

Cys Leu Leu Ser Thr Phe Cys Lys Gly Pro Glu Thr Gly Vai Ley lle
195 200 205

Pro lle Pro Gin Tyr Pro Leu Tyr Thr Ala Thr lle Thr GIn Asn Asn
210 215 220

Ala Val Ala Leu Pro Tyr Tyr Leu Asn Giu Ala Asp Gly Trp Ser Thr
225 230 235 240

Asn Pro Asp Glu Met Glu Arg Val ile Leu Asp Ser Lys Lys Arg Asn



gct gt aagag
ccagaagttt
gat cagaagc
ttacgagt ag
agagot gagc
ggt gt gccag
cccgcet acac
ttatctttat
ctttatactg

gagctattcc
tgcctttcga
ctttgacctt
gccat aat ga
gcctcttgaa
gaat aaggca
cggaagat at
t gt gt adkba
catccgcatc

aaccagagct
tgatattatc
t accaggcaa
act ggct t ct
tgatattggc
aacagt t g8t
ttatttaac

ttctcaaa

tcttttcaat

gacgagct aa
aat gcgaaca
gt aot ggcca
ttgaactt gt
ggttctatag
gacttcatta
act ggcgcett
ggoct gct ga
gcacaagt gc

aagaggaat t
ttggt aat cc
t cct ggagt a
tttccaggga
gggcatatte
ct agaagaga
¢gt ccgecgge
?%bcaattcc
t gccat act a

gagt caaatt t agt gcaaga

ggt ct acaaa cagcgacgaa attgaaaaa
aaacagdttalgHedys @Ysglteug‘{?? Jak %gt‘ts“ At gﬁt%ﬁefé" dra@l¥ccaac
ctttctgaag aaac®dttgc caggat &gt ttgat cgetdd® cgaaat acgg
atttctgatg agttctataa agaaaacatt ttcaacgatg ttaaatttca
aaagt cctaa gaaaattgca gcatctttat ccaggaaaat tcgataacgt
t ct t t adachalclentSet Yelabysage det Bta i g%égf dgu jlackaagagg
gaaattattg g§fftttctca agaddlt aaga gat got¥Ptt tcaaact cat
atatgttctg ttgtcacagg acaagctgtg gttgatttaa tggtcaaacc
ggagacgagt cctatgaaca agatcatgac gaaaggctga aaatttttca
acgagadendyradytiie Vejt \ﬁ@'c{éagbﬁcéﬂﬂtfﬂu galg@ﬁaﬁiﬂa@gi Ao\t at cga
cct cagggt §0caat gt at ct t2¥ccctagg cttéfidtttac ctaagaaagc
agcgaacgco ttggcatcga acctgatgag ttctattgca catctttgot
ggtatttgta ctgtcccagg gtctgggttc ggacaaagac ccgggactta
acaacgtPhe €1yt AsgtAl T bysgljre dhie Seraliet giye dvs ¥aldgadys dgazagaat t

gaaaaaaaac
gcagcaactg
cccggaaat t
cgcctt ggaa
gcattctcaa
cggcggt gag
aacttctttg
gcagt at ccg
ctt agat gag
tgctttgaaa
cggt gcagt t
cattacaatc
tt cgat gaag
t cagct cgcc
cggttacatg
gt ot at at cc
acoocagoct
t gaaat gcgt
at gccaaaaa
tctttgtgaa
agaat ct aca
t cat gt gcga
t cat caagat

ttcttcaffca agtatcttaddttga 1524 <IWO> 28 <211>32607 <212> PRT

Gin Leu Arg Glu Pro Thr Leu Tyr Lys Asn Val Gln Leu Ala Ser Leu
325 330 335

His Ser |le Ser Lys Gly Leu Ser Gly Glu Cys Gly GIn Arg Gly Gly
340 345 350

Tyr Met Glu Leu lle Gly Phe Arg Giu Glu Leu Arg Lys Val! Phe Val
355 360 365

Lys Leu Ala Ser lle Ser Leu Cys Pro Val Val Thr Gly Gin Ala Leu
370 375 380

Val Asp Leu Met Val Gly Pro Pro Ser Gin Gly Asp Pro Ser Tyr Glu
385 390 395 400

Gin Tyr Thr Gln Glu Thr Arg Ser lle Tyr His Glu Leu Glu Glu Arg
405 410 415

Ser Gin Leu Leu Trp Lys Thr Phe Cys Ser Leu Glu Gly lle Glu Cys
420 425 430

Asn Met Pro Gin Gly Ala Leu Tyr Leu Phe Pro Lys Leu His Leu Pro

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500

55



<213> Saccharonyces cerevi siae <400> 28 Met Thr Met Thr HHs Gn G n Asp Leu

Lys
Ile
Val
Lys
I'le
Arg
H s
Arg
Tyr
Phe
Asp
Ser
Gn

Gy Vval Phe Thr Ala Lys 1 5 10 15 Asp Leu Asp Phe Lys Pro Ala Ay Lys
Thr Lys Lys Asp Lou Asn 20 25 30 Thr @y Val Thr Lys Ala Gu Tyr Al a
Arg Ay Ala lle Pro Thr 35 40 45 Arg Ala Asp Qu Leu Lys Gu G u Lou
Lys Asn Pro Qu Val Leu 50 55 60 Pro Phe Asp Asp Ile Ile Asn Ala Asn
@y Asn Pro Gn Gn Lou 5692 65 70 75 80 Asp G n Lys Pro Leu Thr Phe Thr
Gn Val Leu Ala Ile Leu Gu 85 90 95 Tyr Pro Gu Ile Leu Arg Val Gy
Asn G u $Bu Ala Ser L&Y Asn 100 1045110 Lou Phe Ser Arg Asp Ala Leu G u
Ala Gu Arg Leu Leu Asn Asp 115 120 125 Ile Gy Ay Ser Ile Ay Al a
Ser Hs Ser Gn Ay Val Pro Ay 130 135 140 Ile Arg Gn Thr Val Al a Asp
| | 8inThis Mp d lnfly AMaplahip IGS}GGGYV lg fro ApAspsHU 160 Pro Ala Thr Pro Qu
Ile T80 Lou Thr Th®Qy Ala Ser #8r Ala 165 170 175 Ala Thr Ser Lou Lou
Lou Lou Cys Lys Asp Ser Gn Thr Ay Lou 180 185 190 Lou Ile Pro Ile Pro

Tyr Pro Lau Tyr Thr Ala Ser Ala Ser Lou
Leu Tyr Cys Ser Giu Leu Leu Asp Glu Thr Gly l!'s Cys Thr Va! Pro

465 470 475 480

Gly Thr Giy Phe Gly Gin ile Pro Gly Thr Tyr His Val Arg Thr Thr
485 490 495

Phe Leu Pro Pro Gly Thr Lys Trp lle Glu Ser Trp Lys Asp Phe His
500 505 510

Lys Lys Phe Tyr Asp Lys Tyr Arg Asp
515 520

210> 3t

Q211> 1563

<212> DNA

<213> Candida albicans

<400> 31
atgcttagag taaattcacg attattaact actcgaaasat ctcaatttat gttcacttot 60

aattccttaa ggtttttage aacctitaaa cctgoggatc cattgactac tcatgatate 120
aacccacaaa cggtogagec aaaatacget gtacgiggea aaatcccaat tattgocgat 180
gaattgaatg aattgattca aamagcaacca cagotgeatg gattaccatt tagcaaaatc 240
attaatgcca acattggtaa cocacagcaa ttggaacaac gtocattgac atggtatcgt 300
caagtattgt ctettitaca atacccggat ttattgaaaa atggagacece tgaaaccgtt 360
aaatcacttt atcctgaaga tgtgattgag cgagecacaat caattttgaa acacattgga 420
tcaatagggg catactetca ttotcagget gecagttatt tcogacaatec tattgetgaa 480
tttataacta accgtgatgg tpgitatgta tcccacgesca acaacatitt tttaacttce 540

ggggcatcaa ctgcagtgtic gtatttatta caaattttet ctetcaatga aaactccges 600



195
210
225
Pro
Ile
Gn
Val

Gn
du
Au
Val

Gn
Ile
Thr

200 205 Phe Asn Ala Gn Val Lou Pro Tyr Tyr Lou Asp Qu Gu Ser Asn Trp
215 220 Ser Thr Asn Ser Asp Qu lle Qu Lys Val Val Gn Asp Ala Lou Lys
230 235 240 Lys Gnlle Arg Pro Ser Val Lou Ile Val Ile Asn Pro Ay Asn
245 250 255 Thr Gy Ala Val Lou Ser Qu Gu Thr Ile Ala Arg Ile Cys Lou
57 260 265 270 Ala Ala Lys Tyr Ay lie Thr Ile Ile Ser Asp Gu Val Tyr
GQu 275 280 285 Asn Ile IBhe Asn Asp Val Lys Phe H's Ser Met Lys Lys

Lau Arg 290 295 300 Lys Lau Gn His Lau Tyr Pro Ay Lys Phe Asp Asn Val
Leu Ala 305 310 315 320 Ser Leu His Ser Ile Ser Lys Gy Phe Met Asp

Q’Stt@tﬂat@ Bgﬁéc@ac@%a@@ﬁt@@ﬁact@d{ ctYect gdvbltdd U kboe 1ie Gy Phe Ser Gn
lie A Ala 340 345 350 Lau Phe Lys Lau Not Ser Ile Ser Ile Cys Ser

Val 4 4 ot ttAt 3add { ausiet Val Lys Pro Pro
Pro g%at‘% )étt@c utcég?af%gg%w ?Eégg 'al':g\/ér atééﬁ ca&?}&'g{s—p Iths3 Asp G u Arg Lau Lys

EE: E{ﬁttg lt'cg%:atccf‘rtgaagg%?ﬁ ?g?%t%aé? i?a%g’gzﬁ%hégté@&tﬂ afsn Leu Leu Tyr du

aacccggeea acccaacggg gecaatttta tcatcacaag atataattga attgatagat 840
attgotgetg aatatggaat tgtattaatt gocgatgagg tttatcaaga aaatatttte 900
aaagggaaat tigtitcatt caagaagatt ttgtcggaat taattgagca agaccctcaa 960
acttataaac atgttcaatt agcatcatta cactcgacat cgaaaggtst tagiggagaa 1020
tgtggacaac pgtggtegata tatggaatta gttgegttca aaccggaagt taaagatgtz 1080
gttttcaaat tggcategat taatttatgt tetgttetet ctggtcaage attaatgeag 1140
ttaatgatta atocctcctca agaagetzat cctagttace cottgtacaa aagegaaacc 1200
gaatcaatcc ataacgaitt ggaatcaaga goagaatcac totatcaage ttttttacaa 1260
atggaagata tcaaatgtaa taaaccaatg ggggocatgt atattttccc cactttagat 1320
Vtttgatccag coccgatacca taagttatat tcgagageta agaattccaa tttacasatt 1380
gatgatattt attgtatcga gttattagaa ggtacaggta tttgttstgt tcctgstaat 1440
geatttgete agaaaccaga tacttatcat ttaagaacaa catttttacc accaggtaaa 1500

gaatggattg ataaatggat aaatttccat aaatcatita ttaaaaaata tasagatgaa 1560

tag 1563
L2100 32

211> 520

212> PRT

€213> Candida albicans

<400> 32

Met Leu Arg Val Asn Ser Arg Leu Leu Thr Thr Arg Lys Ser Gin Phe

1 5 10 15

Met Phe Thr Ser Asn Ser Leu Arg Phe Leu Ala Thr Phe Lys Pro Ala



Gu Cs An Lys Pro Gn Gy Ala Met Tyr Leu Phe Pro Arg Leu Val 420 425 430
Leu Pro Lys Lys Ala Leu Cys Au Ser Qu Arg Lau Ay Ile Gu Pro 435 440 445
Asp G u Phe Tyr Cys Thr Ser Leu Leu Gu Ser Thr Ay Ile Cys Thr 58 450 455

460 Val Pro Gy Ser Ay Phe Ay Gn Arg Pro Ay Thr Tyr H's Val Arg 465 470
475 480 Thr Thr Phe Lou Al a PEP Gy Thr Lys Trp lie Gn Asp Trp Lys G u 485
490 495 Phe H's G n Asp Phe Phe Ser Lys Tyr Arg Asn 500 505 <210> 29 <211>

1566 <212> DN@ <213> Ashbya2§ossypii <4QQ> 29 at ggcaat ag ggat gct gag

aagaaat agc agcdgcaccg ccgtgagcgt tctacagggg 60 cgtgtgcttc gcactcgtag

att gagot ca gtaaaggacg ggtcgcggtt tgtgcctgcg 120 gaaccgatga cactagcgga
2020000 B e"%ﬁﬂéfé@sf*éégésié}%%iﬁ @2@385%?%3" Alegss O gecgt tca geanaatcar
ccaagcgaac atcggcaatc cgcdgcagct gggccagaag 300 ccgctgacat tctaccggca
agtgﬁtctcg ctgat?caga ?tccaca?tt gct ggagat g 228 Cfcgcagaat ggctgcagfa
ggcg aag. g a cgtg agga ct gcaggacg ccggaggcte
cgt ggg 5‘&@&%@3&53&%&%’ %gg"gg&egﬁegggé‘gglgt’;gu 480%vcggcgeacgg ttgegeagtt
t at t gagcgy” cgcgat ggga t'cccagcgaa tccagacaac 540 gtgtacctga ccgcgggtgce
gtcctctget gtgtcttgtc tgctgtcgac attctgcaag 600

Leu Iie GIn Lys Gln Pro Gin Ser His Gly Leu Pro Phe Ser Lys lle
65 10 75 80

lle Asn Ala Asn 1le Gly Asn Pro Gin Gin Leu Glu GIn Arg Pro Leu
85 90 g5

Thr Trp Tyr Arg Gln Val Leu Ser Leu Leu Gln Tyr Pro Asp Leu Leu
100 105 110

Lys Asn Gly Asp Pro Glu Thr Val Lys Ser Leu Tyr Pro Glu Asp Val
115 120 125

|le Giu Arg Ala GIn Ser Ile Leu Lys His lle Gly Ser lle Glv Ala
130 135 140

Tyr Ser His Ser GIn Gly Ala Ser Tyr Phe Arg Gin Ser lle Ala Glu
145 150 155 160

Phe Ile Thr Asn Arg Asp Gly Gly Tyr Val Ser His Ala Asn Asn lie
165 170 175

Phe Leu Thr Ser Gly Ala Ser Thr Ala Val Ser Tyr Leu Leu Gin lle
180 185 190

Leu Ser VYal Asn Glu Asn Ser Gly Phe Leu Ile Pro lle Pre Gin Tyr
195 200 205

Pro Leu Tyr Thr Aia Thr ile Ala Leu Asn Asn Ala Lys Pro lle Gly



caggcgtgtt gatcccaatc
acgcggttgc gctgccgt ac
agat ggaacg tgtcatcctc
tgtctggttg tgattaaccc tgggaatccc
gaggetattc taacacttgc tgogaagt?i
caggataatg tgtttggcga tgccaagt
caactcagag‘ggccaacgct cjacaagaat gtcgagttag

aaggggct ct*bcggcgaat g tégccagcgt ggtgggtaca t ggaat t gat
gaggagct ca ggaaggtttt cgttaagttg gcttctatat ctctttgtcc

ggacaa LALggrtagg gatcc
caat at g‘é’f‘,gy b%‘ g%i‘éé Oggfgggf é’?"a? gzggt gcaata R4 %cggtc

t ggaaadyt tctgttcct £3%gagggt at a caagg
ctattcccta agttgcatct tccacagaaa gctattgaag cggcgcaaaa

cct cagt acc
tacct aaatg
gattctaaga
act ggttcog

gggattgtcg
cactctatgc
cctctcttca

cgct gt acac
aggct gat gg
agaggaacat
tact gt ct gt
ttattgcgga

gt aaggt gct

ggaccggaga
acacag aat a
aat ccagat g

ccagcggat tctact aatta ctt aa cag catctg
ggaact dljé &'t E‘ijg'd&&él‘h "CQ,S d’g'bé%[c%fntﬁélf t dag l@acgt t
ggt act aagt ggat cgddg ttggaagga%ittccacaaga Atttatga

<210> 30 <211> 521
Met Leu Arg Arg

gactaa 1566

Met Ala lie Asn Ser Ser

Asp Gy Ser Arg®he val Pro A% A u Pro M&OThr

Gln Asp lte Jle Glu leu lle Asp 1le Ala Ala Glu Tyr Gly 1le Val
275 280 285

Leu Ile Ala Asp Glu Val Tyr GIn Gluy Asn lle Phe Lys Gly Lys Phe
290 295 300

Val Ser Phe Lys Lys |le Leu Ser Glu Leu lle Glu Gln Asp Pro Gln
305 310 315 320

Thr Tyr Lys His Val GlIn Leu Ala Ser Leu His Ser Thr Ser Lys Gly
325 330 335

Yal Ser Gly Glu Cys Gly GIn Arg Gly Gly Tyr Met Glu Leu Val Gly
340 345 350

Phe Lys Pro Glu Val Lys Asp Val Val Phe Lys Leu Ala Ser lle Asn
355 360 365

Leu Cys Ser Val Val Ser Gly GIn Ala Leu Met Glu Leu Met |le Asn
31 375 380

Pro Pro Gln Glu Glty Asp Pro Ser Tyr Pro Leu Tyr Lys Ser Glu Thr
385 350 395 400

Glu Ser lle His Asn Asp Leu Glu Ser Arg Ala Glu Ser Leu Tyr Gin

tgct acgat c
gt ggt ct acg
cgcgcccaaa
aaaggat at g
ogaggt at ac
gaaaaacctt
ctcgatctcg
cggtttcegt
agt ggt tacc
at cct at gag
gcaactgctg
tgct ct at at
gct gggt at a
cact gt ccct
tttgccacct
caagt at agg

<212> PRT <213> Ashbya gossypi
y Thr Al a Val
Val Led-eaVal Yﬂ'y' ’ArA(EP 2 G'Me“ﬁ” B(rogThﬂ@r‘Y Ateg! IAr'-g“ @Efus%er Ser Val

Lou Ala Asp Val

Ser

660
720
780
840 59
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
<400> 30

15 10 15
Lys 20 25 30



35 40 45 Asn Qu Asn Val Val Lys Ala Lys Tyr Ala Val Arg Ay Lys 119 Pro 60
50 55 60 Thr Arg Ala Qu GQu Leu u Arg Arg Lou Qu Qu H's Pro Ay Ser 65
70 75 80 Leu Pro Phe Ser Lys lie lle Gn Ala Asn Ile Ay Asn Pro Gn Gn 85
90 95 Lou Gy Gn Lys Pro Leu Thr Phe Tyr Arg Gn Val Ile Ser Leu Met 100

105
120
135
145
Al a
Ser
Ile
Asn
Ser
Lys

110 G n Asn Pro G n Leu LeyﬁGlu Met Pro Ala Qu Trp Lau Gn Gn Ala 115
125 Phe Lys Ala Asp Val Val Arg Ala Arg Arg Met Leu G n Asp Ala 130
140 Ay Gy gggy Val Ay A g,Tyr Ser AIaﬂ%er Gn dy Val Lys Ay Tyr

150 155 160 rg Arg Thr Val Ala Gn Phe lie Gu Arg Arg Asp Ay Ile Pro
165 170 175 Asn Pro Asp Asn Val Tyr Leu Thr Ala Ay Ala Ser Ser Al a Val

igga %%g'“%(},ggzor %!luf)#%L'%uLégys -E%H L"‘PB‘;’ %gﬁhy@lr GlTKr P,rA\FaGTEr Tlhlr eGTKr V?;‘i! nLau

Asn 210 21 Al a Val ,g\IaLau Pro yr Tyr Lau Asn Gu Ala Asp Ay Trp
Thr 225 230 235 240 Asn Pro Asp Gu Met Qu Arg Val lie Lou Asp Ser

Ly?defa‘ rrﬂ' ﬁseq’hg ?’ro Thr Leu Asp Phe Asp Pro Ala Arg Tyr His Lys
435 440 445

Leu Tyr Ser Arg Ala Lys Asn Ser Asn Leu Gln |le Asp Asp lle Tyr
450 455 460

Cys lie Glu Leu Leu Glu Giy Thr Gly Ile Cys Cys Val Pro Giy Asn
465 470 475 480

Gly Phe Giy Gin Lys Pro Asp Thr Tyr His Leu Arg Thr Thr Phe Leu
485 490 495

Pro Pro Giy Lys Glu Trp lle Asp Lys Trp |le Asn Phe His Lys Ser
500 505 510

Phe Ile Lys Lys Tyr Lys Asp Glu
515 520

Q210> 33

211> 1518

<212> DNA

<213> Schizosaccharomyces pombe

<400> 33
atgtttacag attatccaaa tgatattaac tgtgagtetc caagaatgtc ggaccttgat 60

ggattttegtc aasaatgeptt ctcagacctt aattctttga atcaacaagt atttaaggea 120
aattacgccg tccgtggage titagecatt ctigesgacg agatccaaga tgatttactt 180
gaaaatoctt cttecatatcc tttcagtgag atcgtotatg caaacatcgg taatcotcag 240
cagatgggac agtctcctat tacattogtt cgacaggttt tatctetttg ccagtaccet 300

accttgttag accatgctga geaaaagtgg fitcaaaatt tgttccctac ggatgtegta 360



245
260
275
290
305
Lou
Ay
Val
Al a
Tyr
Lou
Ay
Lou

355 3
Lou

250 255
265 270 Ser Val
280 285 Lys Tyr
295 300
310 315 320 Gn

325 330 335 His
340 345 350 Tyr

I e e

Q1 39 40:9:&&’%% gzgytcg]c_a gﬁ?ﬁagﬁ% tg#t@tg fa‘ rg

&ga@ccﬁ\% D 28
H| Sefigbics atgécfgﬁa?%?ga%g Fratis

lie Ala Pro Lys Cys Lou Val Val
Lys Asp Met Qu Ala Ile Lou Thr
lie Ala Asp G u Val
Met Arg Lys Val
Lys Asn Val
Gy Au Cys Ay Gn Arg Ay

Lou Ser Val
Gy lie Val Val

Phe Gy Asp Ala Lys Phe His Ser
Pro Thr
Lys Ay Lou Ser
Met Gu Lou lie Gy Phe Arg Gu GQu Lou Arg Lys Val

Pr oé%a
€

8 g

Lou Arg 4
Ser |Ile Ser

Lou Tyr

¢ abfetesfis %*%

ac€¥tgataa Eégg%aggcc aacagé%gé% éiag{ggttc cogctoctea atatectttg

tacgptecce aaatigatet catgagtgga telatggtat cttacageet ctecgageaa

aataattgeg acattgattt
getatcaacg ttcgtttatg
totgaaaata gecatggaaaa
gecgacgaag tctatcaaaa
cttggtgaat taagagaaaa
gtaaattotg ttagcaaage
gitgttaata ttecagagce
tgtccaccag ttgetgetea
gatcccagtt atgatitgtt
caatgocgte agotctacga
cacggggcca tgtatttgea
aaagctcaga aaattcaace
atatgtgttg ttoctggaag
acgtttiige ctaaaggaac
atggacctct atgaataa
21> 34

<211> 506

212> PRT

23

<400> 34

tgaccaattt aaaaaatcat
cgtggttatt aatecoggta
agttttgege tttgctaage
caatatttac caaaacaagt
gegaacccgac aatcattgge
tcaatttegt gaatgtggtc
cgctaaggat caaatoctea
attattagta gacatgetag
catcaaagaa gtigatgaga
gggaacaaag cgcatgaaga
teccagegte teactteceg
tgacgaattc tatgogatag
tggattteggp caaccagaag

tgaatacatt gaacgattisg

Schizosaccharomyces pombe

ttgatgaage atctaaaaaa
atcctactegg agettgeatt
caaagggeat agtattgett
tteattettt taggagaaaa
accaagtitc gettatttee
aaagaggige atatttggac
aactagctac cattgacatt
taaatcctcc taaacctggt
tteatgaage actgcgttta
gagtttcatg tttagaaccec
aaaagttaat cactacagcc
aattgettaa gogtteaget
gtgattatca tattcgaatc

tcaaagetca taatgaaata

(=

600

660

120

180

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1518

r
er

Ile Asn Pro Ay Asn Pro Thr Ay

Lou Ala Al a

Tyr G n Asp Asn Val
Lou Lys Asn Lou

G n Lou Al a Ser

Phe
Thr Ay Gn

Gn Gy Asp Pro Ser
I1e Tyr
Phe Cys Ser
uTyr
Ala Gn Lys Lau Gy

Hs du
Lou G u
Lou Phe Pro Lys



Lou Tyr Cys Ser Qu Lou Lou Asp Gu Thr dy Ile Cys Thr Val Pro 465 470 475
480 dy Thr Ay Phe Ay Gnlle Pro Gy Thr Tyr H's Val Arg Thr Thr 485 490
495 Phe Lou Pro Pro Ay Thr Lys Trp Ile Qu Ser Trp Lys Asp Phe His 500
505 510 Lys Lys Phe Tyr Asp Lys Tyr Arg Asp 515 520 <210> 31 <211> 1563
<212> DNA <213> Candi da ai bi cagf <400> 31 atgcttagag taaattcacg attattaact
act cgaaaat ctcaatttat gttcactt 60 aattccttaa ggtttttagc aacctttaaa
cctgcggatc cattgactac tcatgatatc 120 aacccacaaa cggtcgaggc aaaat acgct

gt acgt a agatcccaal tattgccgat 180  gaattgaatg aattgattca aaagcaacca
cagct g%g‘?ﬁheg tAéEgHté”’t“&&éghg'gt‘@‘"fﬁsoe'”aafﬁé‘??‘@c tacattggtaa cccacagcaa
ttggaadaac gt ccat t'gac at ggt at og‘l0 300 caagta ?gt ctcttttaca atacccggat
ttattgaaaa atggagaccc tgaaaccgtt 360 aaatcacttt atcctgaaga tgtgattgag
cgagcacaat caattttgaa acacattgga 420 tcaatagggg catactctca ttctcagggt
gccagt 8% fspr ke fsR § %‘etcdftﬁﬂbfyafdaﬁ%sert&wéﬁégﬁf’t Faccgt gat gg tggttatgta
tcccacgcca acaatatttt tttaactt cc 540 gggg"eatcaa ctgcagtgtc gtatttatta
caaattttgt ctgtcaatga aaactccggg 600 63 ttcttaattc cgatcccaca gtatcctttg
t at actﬁoca ctattgcctt gaataatgcc 660 aagccaattg gttattatct cgatgagtcg
aaccat teytenclaGdndaicthetlypdtpabpacvr f‘mvalgaﬁé\aﬁlade?“tcgaaaccaa t caact gcaa
gttattagca t¥aaggc tt ggtd@tgatt 780 cccgggga acccaacggg ggcaatttta
tcat cacaag atataattga attgatagat 840

Ala Ile Leu Ala Asp Glu lle Gln Asp Asp Leu Leu Glu Asn Pro Ser
50 585 60

Sar Tyr Pro Phe Ser Glu lle Val Tyr Aia Asn lle Gly Asn Pro Gln
65 10 75 80

Giln Met Gly GIn Ser Pro 1le Thr Phe Val Arg Gin Val Leu Ser Leu
85 90 95

Cys GIn Tyr Pro Thr Leu Leu Asp His Ala Glu Glu Lys Trp Pha Gin
100 105 110

Asn Leu Phe Pro Thr Asp Val Val Gln Arg Ser Lys Met Leu Leu Lys
115 120 125

Glu Ser Gly Ser Leu Gly Ala Tyr Ser Ala Ser Gin Gly lle Pro Leu
130 135 140

Val Arg Arg His Val Ala Asp Phe §le Arg Ala Arg Asp Gly Phe Asp
145 150 155 160

Cys Glu Pro Ser Asp lle Tyr Leu Thr Ser Gly Ala Ser His Ala Ala
165 170 175

Arg Leu 1le Met Thr Leu 1le Ile Ala Arg Pro Thr Asp Gly Val Met
180 185 190



attgctgotg aatatggaat tgtattaatt gccgatgagg tttatcaaga aaatattttc 900
aaagggaaat ttgtttcatt caagaagatt ttgtcggaat taattgagca agaccctcaa 960
acttataaac atgttcaatt agcatcatta cactegacat cgaaaggtgt tagtggagaa 1020
t gt ggacaac gtggtggata tatggaatta gttgggttca aaccggaagt taaagatgtg 1080
gttttcaaat tggcatcgat taatttatgf tctgttgtgt ctggtcaagc attaatggag 1140
ttaatgatta atcctcctca agaaggtgat cctagttacc ccttgtacaa aagcgaaacc 1200
gaat caat cc ataacgattt ggaat caaga gcagaatcac tctatcaagc ttttttacaa 1260
at ggaagaf prqt 038 IhPR - IRRRGL ARy AADBRCAL bp Rl t t CcOC cactttagat 1320
tttgatccag cggatacca taagyf atat tcgagageta aaaattccaa tttacaaatt 1380
gatgatattt attgtatcga gttattagaa ggtacaggta tttgttgtgt tcctggtaat 1440
ggatttggtc agaaaccaga tacttatcat ttaagaacaa catttttacc accaggtaaa 1500

gaat gg t t aaata taaagatgaa 1560 tag
1563 %’Ilg:%a%gﬁ%iéeé A, E?&W%ﬁ’%ﬁ*&?ﬁ??@g al bi cans  <400> 32 Met Lou
Arg Val Asn Ser Arg Leu iau Thr Thr Arg Lys Ser Adn Phe 1 5 10 15 Met Phe
Thr Ser Asn Ser Leu Arg Phe Lou Ala Thr Phe Lys Pro Ala 64 20 25 30 Asp Pro

Leu Thr,, Thr i I rq, G r Ala Lys 35 40 45 Tyr A a
val Ard!d¥ "ﬁgés‘f\ﬁ@ %ﬁgyﬁy& %’3“%@% ‘X'Ep“é%’ @é%y%sn du 50 55 60 Lou lle

Gnly?GnFWoGn er HsGylﬁuPM)%eSm4ysHe

Gly lle Asn Val Arg Leu Cys Val Val [le Asn Pro Gly Asn Pro Thr
245 250 255

Gly Aia Cys lle Ser Glu Asn Ser Met Glu Lys Val Leu Arg Phe Ala
260 265 270

Lys Ala Lys Gly lle Val Leu Leu Ala Asp Glu Val Tyr Gin Asn Asn
275 280 285

Ile Tyr Gin Asn Lys Phe His Ser Phe Arg Arg Lys Leu Giy Glu Leu
290 295 300

Arg Glu Lys Glu Pro Asp Asn His Trp Asp GIn Val Ser leu [le Ser
305 310 315 320

Val Asn Ser Val Ser Lys Gly GIn Phe Gly Glu Cys Gly GIn Arg Gly
325 330 33

Gly Tyr Leu Asp Val Val Asn lle Pro Glu Pro Ala Lys Asp GIn lle
340 345 350

Leu Lys Leu Ala Thr Ile Asp lle Gys Pro Pro Val Ala Gly GIn Leu
355 360 365

Leu Val Asp Met Leu Val Asn Pro Pro Lys Pro Gly Asp Pro Ser Tyr
370 375 380



65 70 75 80

Ile Asn Ala Asn Ile Gy Asn Pro Gn Gn Leu u Gn Arg Pro Leu

85 90 95 Thr Trp Tyr Arg G n Val Lou Ser Lou Lou G n Tyr Pro Asp Lou Lou

A Phe Lou He Pro Ile Pro Gn

Lau Asn Asn Aia Lys Pro
n Hs Trp Ser Thr Asn Pro

100 105 110 Lys Asn Sly Asp Pro Site Thr Val Lys Ser Lou Tyr Pro Qu Asp Val
115 120 125 I1le Gu Arg Ala Gn Ser Ile Lou Lys Hs lIle Sly Ser Ile Ay Ala
130 135 140 Tyr Ser H's Ser Gn Ay Ala Ser Tyr Phe Arg Gn Ser Ile Alta GQu
145 150 155 160 Phe Ile Thr Asn Arg Asp Gy Sly Tyr Val Ser H's Ala Asn Asn
Ile 165 170 175 Phe Lau Thr Ser SIy AIa Ser Thr Ala Val Ser Tyr Lou Lou Gn
Ile al

Tyr 35%%3’%3@* ot ol Tl B gl

e 5 210 215 290 Tyr Tyr 3 Asp G u Ser

Gn Gulle 225 230 235 240 Arg Qu LouIIe Gu Thr Asn G n Ser Gn Ay
Ile Asn lle 2 5 AsnProGyAsnProThr Ay
Ala Il “'Lévﬁ ‘égilr%qg %igéugg%ﬁﬁzg Egn“exgﬁ Xég Glu Lau Ile Asp Ile Ala Ala
AQu Tyr Ay lle 275 280 2

Cys Leu Glu Pro His Gly Ala Met Tyr Leu His Pro Ser Val Ser Leu
420 425 430

Pro Giu Lys Leu lle Thr Thr Ala Lys Ala Gin Lys lle Gin Pro Asp
435 440 445

Glu Phe Tyr Ala lle Glu Leu Leu Lys Arg Ser Gly Ile Cys Val Val
450 455 460

Pro Giy Ser Gly Phe Gly GIn Pro Glu Giy Asp Tyr His lle Arg lle
465 470 475 480

Thr Phe Leu Ata Lys Gly Thr Glu Tyr lle Glu Arg Phe Val Lys Ala
485 490 495

His Asn Glu |ie Met Asp Leu Tyr Giu
500 505

<210> 35

<211> 1500

<212> DNA

<213> Aspergillus nidulans

<400> 35
atgacgaccc gaacgacagt tcctaatgee tcgcaacgeg ctoctatccac tgoggetgtt

cgttgectga cecctagacaa catcaaticg aacgtcaagg ctgccaagta tgotgttcet
geagaacteg cogttaagee geaggaatac cetgtgagge tggcteageg agacaagaca
ctgcogttte acagegttat tttceccaac atcggcaate cteageaget cgaccaaaag

cccatcactt tocttocgtca agtectcagt cttatsgaaa accctetact gttaagcaac

60

120

180

240

300



Lau
Val

320
335
345
360
375
385
Gn
Ay
Tyr

Pro
Arg

390 39

66 2298 °'%f1
Al 420 425 430
g Stict@espietipnisen

oot et &%@ga%e Gg@vgﬁhécceagvg@cﬁge%cgpr i

Gu?g
é§§${gc ctcttccggt é%aaacacca ttc{gaaég% catt¥§ta§?

Thr Th
Phtitpestia e

Ile Ala Asp G u Val

Phe

ggeccaaatg ctgetetoct
tocctetiga atgetcagte
gacatcggta caatcaagaa
gocattgttg ttatcaaccc
aagagegtes ttgacatcge
cagacaaatg tgtttateeg
caagaagtac ctggtaaata
getatggtte gtgaatgtes
tteggttgetsg cocaggteta
caatgttiteg ttgaactgat
tatcagaagg agtacaacgg
gaagettttc aacgegatgga
ticoctacta tetcactgec
goagacgaat tctactgoct
tccgeotteg gtoagaagea
acggactegg tggagcgtat
<210> 36

211> 499

<212> PRT

(AR

<400> 36

ogffegto Phtoasslst GS%FatﬁAfﬁ w@?&e&% gﬁ&cﬁé’ge

jefteade) waemetoaty SonpdsBiar Toqrge®

agttocogatt ccccagtate ctetgtacac agocactita
tgttecttac cacttagaag agcagaagge ttggegtace
gtcattggaa caggccaagg ctgeoaggeac tsacgttege
tggcaacccg acgggegett ctttgagtce agotgatatce
cgoggaagag aagetegtog taattgegga cgaggtatac
agaattcaca tcgttcaaaa agagegctccg ggagetgoag
cgacaatgtc gagettgtit ccctteacag tacttccaag
ccatcgegga ggttactteg aactggttge atttgatoce
caagttcatc agcatcatge toctgecctce tgtcatoggg
ggtgaaccet ccaaaggagg goegageccag ccatgagttg
catceggeaa ggactgegee agogegeett tgecototat
ggegtgtogag toccaagage ctoagggtge catgtacett
tcocaagect attgaagecos ctgecgetga gaaccgegee
cogtotectt gacgccactg gtgtttgegt cgtecetgee
gaacacgete cacttcecgea ctactttect cgeaccagse

cgtgaagttc cattcogagt tcatggecaa atacaaatag

Aspergillus nidulans

Tyr Gn Qu Asn Ile Phe Lys Ay Lys Phe 290 295 300

Ser Phe Lys Lys Ile Leu Ser Qu Leu Ile Qu Gn Asp Pro Gn 305 310 315
Thr Tyr Lys Hs Val Gn Lou Ala Ser Lau H's Ser Thr Ser Lys Gy 325 330
Val Ser Ay Gu Cys Ay Gn Arg Ay Gy Tyr Met Au Lau Val Gy 340
350 Phe Lys Pro GQu Val Lys Asp Val Val Phe Lys Leu Ala Ser Ile Asn 355
365 Leu Cys Ser Vval val Ser Ay Gn Ala Lou Met Qu Lou Met Ile Asn 370
380 Pro Pro Gn Qu Ay Asp Pro Ser Tyr Pro Leu Tyr Lys Ser G u Thr

ég Ala Au Ser Lau Tyr

L Cys Asn Lys Pro Met
he Asp Pro Ala Arg

'gr Asn Lou G n Ile Asp

Gy lle Cys Cys Val
p Thr Tyr His Lou

us'I;Bp lie Asp Lys Trp Ile

600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440

1500



500 505 510 Phe Ile Lys Lys Tyr Lys Asp G u 515 520 <210> 33 <211> 1518
<212> DNA <213> Schi zosaccharonyces ponbe <400> 33 atgtttacag attatccaaa
tgatattaac tgtgagtctc caagaatgtc ggaccttgat 60 ggattttgtc aaaatgcgtt
ctcagacctt aattctttga atcaacaagt atttaaggca 120 aattacgccg tccgtggago
tttagccatt cttgoggacg agatccaaga tgatttactt 180 gaaaatcctt cttcatatcc
tttcagtgag atcgtctatg caaacatc taatcctcag 240 cagat gggac agtctcctat
tacattcgtt cgacaggttt tatctctttg ccagtaccct 300 accttgttag accatgctga
ggaaaaqt tjtcaaaatt t ccet aj, gt ogt 60, 67 caacgatcca aaatgctctt
aaaggag‘f’g?hrgﬁ‘éﬁ% gtfrg fd@&%&‘{ gﬁ"?ga?’%c{i@c‘t'gézaﬁ 0% ggt att ccge ttgtaaggeg
acatgtt'gcg gatttcatta gagcgagagd tggatttgat FB0 t gcgagccat ctgacatata
tttgactagt ggtgcctcac acgctgcccg gcttataatg 540 actttgataa tcgctaggec
aacagat gl.aat ggtt cgctoctca atatcottt 00, tacggtgccc aaattgatct
cat gagtTg'gg'at@Pif’gg'iga@sg‘f’giﬁraggcﬁ” &n 'dafj@asg’ g%'ova'aat aattggg acattgattt
tgaccaattt aaa#dat cat tt gat g&agc at ct aaaadd 720 ggt atcaacg ttcgtttatg
cgtggttatt aatcccggta atcctactgg agct.tgcatt 780 tctgaaaata gcat ggaaaa
agttttgcgc tttgctaagg caaagggcat agtattgctt 840 gccgacgaag tctatcaaaa
caat at t¥abiacHadst iy at"?béﬂt%ﬂtfﬂ” #&gﬁ'éd’ghéﬁ d3cfluct t ggt gaat t aagagaaaa
ggaacccgac a®tcattggg accdhgtttc gettat¥tcc 960 gtaaattotg ttagctaagg

tcaatttggt gaatgtggtc aaagaggtgg atatttggac 1020 gttgttaata ttccagagcc
cgctaa g{at caaat cctca aactagctac cattgacatt 1080 tgtccaccag ttgctggtca

attatt %rdﬁe 4oy bredgu tgé%lﬁl"b%'tf dep !—‘éﬁaﬁﬁo’é degfro Anpsgp

Ser Val lle Phe Ala Asn Ile Gly Asn Pro Gin G'n Leu Asp Gin Lys
65 70 75 80

Pro Ile Thr Phe Phe Arg Gin Val Leu Ser Leu Met Giu Asn Pro Leu
85 90 95

Leu Leu Ser Asn Lys Asp Ala Leu Arg Thr Ser Phe Gly Tyr Gin Asp
100 105 110

Asp Val lle Glu Arg Ala Glu Lys Leu Leu Ala Glu Val Gin Ser Val
115 120 125

Gly Ala Tyr Ser His Ser Gin Gly Ala Pro Leu lle Arg Glu Ser Vai
130 136 140

Ala Lys Phe lle Glu Glu Arg Asp Gly Phe Pro Aia Asp Pro GIn Ser
145 150 155 160

Leu Tyr Leu Thr Gly Gly Ala Ser Ser Gly Val Asn Thr !le Leu Asn
165 170 175

Val lle Gys Asn Gly Pro Asn Ala Gly Val Leu Val Pro lle Pro GIn
180 185 190



gatcccagtt atgatttgtt catcaaagaa gttgatgaga ttcatgaagc actgcgttta 1200

caat gccgtc agctctacga gggaacaaag cgcatgaaga gagtttcatg tttagaaccc 1260
cacggggcca tgtatttgca tcccagcgtc tcacttcccg aaaagttaat cactacagcc 1320
aaagct caga aaattcaacc tgacgaattc tatgcgatag aattgcttaa gcgttcaggt 1380
atatgtgttg ttcctggaag tggatttg caaccagaag gtgattatca tattcgaatc 1440
acgtttttgg ctaaaggaac tgaataca gaacgatttg tcaaagctca taatgaaata 1500

at ggacctct atgaataa 1518 <210> 34 <211> 505 <212> PR <213>

Schi zosaccharonyces ponbe <400> 34 68 Mt Phe Thr Asp Tyr Pro Asn Asp lie
Asn Cydyrdne lse Typily gll"g”‘l\/b?“ Sef Lau ey Asy Algdin fyspVal ou Asp Ay Phe Cys G n Asn
Al a Phe Ser 88p Lou Asn Sé%0 20 25 30 1%% Asn Gn Gn Val Phe Lys Al a Asn
Tyr Ala Val Arg Gy Ala Lou 35 40 45 Ala lie Lou Ala Asp Qu lie Gn Asp
Asp Lou Lou Gu Asn Pro Ser 50 55 60 Ser Tyr Pro Phe Ser Qu lie Val Tyr
Al a Ashrd ¥ s yen§h Bpdlclys Alggrrly7Brger 1@ BIyMdt Gy G n Ser Pro Ile Thr
Phe Val AF§ G n Val Lod!Ser Lou 85 98095 Cys G n Tyr Pro Thr Lou Lou Asp
Hs Ala Qu Qu Lys Trp Phe Gn 100 105 110 Asn Lou Phe Pro Thr Asp Val Val

Gn Arg Ser Lys Met Lou Lou Lys
lle Lys Lys Ser Leu Glu Gin Ala Lys Ala Ala Gly Thr Asp Val Arg

225 230 235 240

Ala §le Val Val lle Asn Pro Gly Asn Pro Thr Gly Ala Ser Leu Ser
245 250 255

Pro Ala Asp lle Lys Ser Val Leu Asp lle Ala Ala Glu Glu Lys Leu
260 265 270

Val Val Ile Ala Asp Glu Val Tyr Gin Thr Asn Val Phe 1le Gly Glu
275 280 285

Phe Thr Ser Phe Lys Lys Arg Leu Arg Glu Leu GIn GIn Glu Val Pro
290 295 300

Gly Lys Tyr Asp Asn Val Glu Leu Val Ser Leu His Ser Thr Ser lys
305 310 315 320

Gly Met Val Gly Glu CGys Gly His Arg Gly Gly Tyr Phe Glu Leu Val
325 330 335

Gly Phe Asp Pro Leu Val Ala Ala Gin Yal Tyr Lys Phe lle Ser Ile
340 345 350

Met Leu Cys Pro Pro Val lle Gly GIn Oys Leu Val Giu Leu Met Val
355 360 365

Asn Pro Pro Lys Glu Gly Glu Pro Ser His Glu Leu Tyr Gin Lys Glu
370 375 380



115 120 125 du Ser Gy Ser Lou Ay Ala Tyr Ser Ala Ser Gn Gy Ile Pro Lou
130 135 140 Val Arg Arg His Val Ala Asp Phe Ile Arg Ala Arg Asp Gy Phe Asp
145 150 155 160 Cys GQu Pro Ser Asp lie Tyr Lou Thr Ser Gy Ala Ser Hs Al a
Ala 165 170 175 Arg Lou Ile Met Thr Lou fie Ile Ala Arg Pro Thr Asp Ay Val
Met 180 185 190 69 Val Pro A2€ Pro Gn Tyr Pro Lou Tyr Ay Ala Gn Ile Asp
Leu Met 195 200 205 Ser Ay S Met Val Ser Tyr Ser Lou Ser Au G u Asn Asn
Trp Asp 210 215 220 Ile Asp Phe Asp G n Phe Lys Lys Ser Phe Asp A u Ala Ser
35 Rl s KRR P T e
Leu Ar he Ala 2607265 270 Lys Lys Gy Il Oval Lou Lou Al a Asp G u Va
Tyr G n Asn Asn 215 280 285 1Ile Tyr Gn Asn Lys Phe H's Ser Phe Arg Arg
Lys Lou Gy G u Leu 290 Arg Gu L GQu Pro Asp Asn His Trp Asp G n
Val Serﬁ'll_éé‘ WhPéi“'éé'Fg Meg i 3&’0%31%”@506'”\;’3}’ P%&ﬁ'"é%‘?‘ Val Ser Lys Gy G n Phe
Gy Gu Cys Ay G Arg @y 3251830 335

Ala Mat Tyr Leu Phe Pro Thr lle Ser Leu Pro Pro Lys Ala 1le Glu
420 425 430

Ala Ala Ala Ala Glu Asn Arg Ala Ala Asp Glu Phe Tyr Cys Leu Arg
435 440 445

Leu Leu Asp Ala Thr Gly Val Cys Val Val Pro Gly Ser Gly Phe Gly
450 455 460

GIn Lys Glu Asn Thr Leu His Phe Arg Thr Thr Phe Leu Ala Pro Gly
465 470 475 480

Thr Asp Trp Val Glu Arg 1le Val Lys Phe His Ser Glu Phe Met Ala
485 490 495

Lys Tyr Lys

210> 37

211> 1506

<212> DNA

<213> Aspergi!lus fumigatus

<400> 37
atgatcacag aacccaccat gaccgtgoca tataccacca ageggaccge ttetgatete 60

gecoctegte gictecgtege cgataatatc aatcccaace tcaaggcggc caagtatget 120
gtocgtzets agettgocgt caaggoggag gaataccetg tgagattgge caagggagac 180
aagictitge cotttgacag tgtcatttitc gccaatattg goaaccecca geagetggat 240

caaaaaccea tcacctictt ccgtcaagta ctecagtettc tegagaacac cgratigett 300



Lou
Lou
70
395
410
420
435
450
465
Al a
1500

Tyr Leu Asp Val Val Asn Ile Pro Gu Pro Ala Lys Asp G n Ile 340 345 350
Lys Leu Ala Thr Ile Asp Ile Cys Pro Pro Val Ala Ay G n Lou 355 360 365
Val Asp Met Lou Val Asn Pro Pro Lys Pro Gy Asp Pro Ser Tyr 370 375 380

Asp Lou Phe lie Lys Qu Val Asp Gu Ile Hs Qu Ala Leu Arg Leu 385 390
400 Gn Cys Arg G n Leu ‘Q/r Gu @y Thr Lys Arg Met Lys Arg Val Ser 405
415 Cys Leu Gu Pro His EE/ Ala Met Tyr Leu H's Pro Ser Val Ser Leu

425 430 Pro GQu Lys Leu Ile Thr Thr Ala Lys Ala Gn Lys Ile Gn Pro Asp
440 445 d u Phe Tyr alle Qu Leu Leu r Gy Ile Cys Val Val
45§aa&6@°ggﬁg5t°§g§7g S'élgt':&tfl gﬁﬂ'é“@frcyag@%tng 5ga@¥g§g 3§§p Tyr His Ile Arg Ile
470 475 480 Thr Phe Lou Al a R)ét r du Tyr ng e Gu Arg Phe Vval Lys
488%%“&9@@3%@ heagagegty gFTgéct g"ﬂ%%g%&gg?wwé u 880 505 <210> 35 <211>

éga]égtigg%agigtlggg caAaas3P catglglaéglélgscgtngi gcléléc%{]c%c c?c%ga%zchS
caagacctgt acctcetgege tggigogteg tocpgtetta goacgetgct gaatgtcate 540
tgcaacggtc ccaccgeegg tgtecttetg cogattecece aatatecctct gtacaccgeoe 600
accctgtoce tictcaatge acagtgegtc ccataccatt tagagmagea caaggocteg 660
getaccgace tggaggeccat coggeaatel ctggtgogeg ccaaggecga gggcactgag 120
gttcgtgeta tocgtcgtcat caaccocggt aacccgacgg gitgocteget cagecocegag 780
gacatcaaga gegtecttiga catcgecgee gaggagaage tggtegtcat cgecpacgag 840
gtgtaccaga ccaacgtott cgteggegag ttecacatect tcaagaagag actgegccaa 900
ctecagcagg agetgectge caagtacgac aatgtcgaac ttgettctot geacagtgig 960
tccaaggeta teetgegega atgeggtoac cgaggegett actttgaact cgteggatte 1020
gaccecttge togeggcoga gatttacaag tttgttagea ttatgetets ccogocggtg 1080
atcggteagt goetgetoga acttatggtg aacccaccca agaagggega geccagttac 1140
gagttgtatc agaaggagia caacagcatt agegatggec tacacaageg tgccctcgee 1200
ctgtacgaag ccttcaageca gatggaggge gtigaatgoc aggagectca gggcgocatg 1260
tacctcttoc ccageatcac cetgocccce aaggeogicg aagocgeoege tgoogaaget 1320
cggaacgeeg acgaattcta ctgtotgege ctoetogacg caacggetegt ttecgtggte 1380
cecggttoeg gotttgegaca gaaggagaac acgetcocact tcocgecacaac cttocttgee 1440
ccegegcactg actgggtega geggatogtc aagttccacg cogagttcat ggccaagtat 1500
aaatag 1506
210> 38

<211> 501

212> PRT

<213> Aspergillus fumigatus



at gacgaccc
cgttgcctga
ggagaact cg
ctgcecgtttg
cccatcactt
aaagat gccc
cttctggccg

cit tac 04

gaacgacagt
ccct agacaa
cctttaaggc
acagcgtt at
tcttccgtea
ttcgtacgtc
aagt ccagag
é@gccaagtt

ggtggtgc

t cct aat gcc
catcaattcg
ggaggaat ac
tttcgccaac
agtcctca

tttcgget

tgttggtgca
catt gaagaa
ctcttccggt

t cgcaacgcg
aacgt caagg
cgt gt gaggc
at cggcaat c
ctt at ggaaa
caggat gat g
t acagt caca
cgt gat ggct
gt aaacacca

ctctatccac
ctgccaagt a
t ggct caggg
ct cageaget
accct ct act
ttat cgagcg
gccaaggt gc
tccccgecga
ttct gaacgt

gggccaaat ttce ccgags a tacac
tccetce thg'e ﬁ"g%ﬁ% B‘rﬁ& E”E’fc?aﬁ 5 igchrgg‘éiﬁs %f aaggc
gacat cdgt a caat cadgaa gt cattggdd caggccaagg &t gcaggcac
gccattgttg ttatcaaccc tggcaacccg acgggcgcett ctttgagtcc
aagagcgt cc ttgacatcgc cgcggaagag aagctcgtcg taattgcgga
cagacagé& Pt AP Lehf gy dhh Ate kel a8 t*@gﬁpcﬁ&dg" &8 ct ccg
caagaagt ac ctgdlaaata cgacaatytc gagcttgtt® cccttcacag
ggtatggttg gt gaat gt gg ccatcgcgga ggttacttcg aactggttgg

ttggtt ccca gtcta caagttcatc agcatcatgc tctcccctcc
caat gt galtltvgé fgakys Jyt §H’a¥?éd{g Ebadld 8@3 ¥dddgcccag
tatcagaagg aft acaacgg cat 8 gggaa ggact gcc agcgegectt

gaagcttttc aacggat gga gggtgtcgag tgccaagagc ctcagggt ge
ttccctacta tctcactgec tcccaaggcet att aagecg ctgccget ga
gcagacftablut@e dut fecka! Acglet Hetlys §b¥c§f@d€[@:t ¢r kpudiret gegt
tccggett c¥ gt cagaagga dhacacgcetc cact ccgeca ctactttcct
acggact ggg tggagcgtat cgtgaagttc cattccgagt tcatggccaa

<210> 36 <211> 499
Phe Asp Ser Val I|le Phe Ala Asn lle Gly Asn Pro Gin Gin Leu Asp

65 10 75 80

Gin Lys Pro 1le Thr Phe Phe Arg Gln Val Leu Ser Leu Leu Glu Asn
85 90 95

Thr Ala Leu Leu Glu Lys Pro Giu Val Leu Arg Ser Ser Phe Gly Tyr
100 105 110

Asn GIn Asp Val |le Asp Arg Ala Lys Lys Leu Leu Ala Asp lle Gin
115 120 125

Ser Val Gly Ala Tyr Ser His Ser Gin Gly Ala Pro Val lle Arg Glu
130 135 140

Ser Val Ala Lys Phe lie Glu Glu Arg Asp Gly Phe Pro Ala Asn Pro
145 150 155 160

Gin Asp Leu Tyr Leu Cys Ala Gly Ala Ser Ser Gly Val Ser Thr Leu
165 170 175

Leu Asn Val lle Cys Ash Gly Pro Thr Ala Gly Val Leu Val Pro lie

tgcggect gt t
tgctgttcgt
agacaagaca
cgaccaaaag
gt t aagcaac
ggccgagaag
tcccctgatt
ccctcagtcg
catttgtaat
agccacttta
tt ggggt acc
t gacgttcgc
agctgatatc
cgaggt at ac
ggagct gcag
tacttccaag

60

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

71

attt:gatccc 1020

t gt cat cggg
ccatgagttg
tgccctct at
catgtacctt
gaaccgcgcc
cgt ccct gge
cgcaccaggc
at acaaat ag

1080
1140
1200
1260
1320
1380
1440
1500



<212> PRT <213> Aspergillus nidulans <400> 36 72 Met Thr Thr Arg Thr Thr

Val
Lau
Val
Al a
lie
Arg
Asp
Al a
Hi s
du
Lou

Cys

Pro Asn Ala Ser Gn Arg Ala Lau Ser 1 5 10 15 Thr Ala Ala Val Arg Cys
Thr Lou Asp Asn lie Asn Ser Asn Val 20 25 30 Lys Ala Ala Lys Tyr Al a
Arg Gy GQu Leu Ala Val Lys Ala Gu 35 40 45 Gu Tyr Arg Val Arg Leu
Gn @y Asp Lys Thr Lou Prg Phe Asp 50 55 60 Ser Val Ile Phe Ala Asn
@y Asn Pro Gn Gn Lau ASZ)7Gn Lys 65 70 75 80 Pro lie Thr Phe Phe
Gn Val Lou Ser Leu Met Qu Asn Pro Lou 85 90 95 Lou Lou Ser Asn Lys
Al a Lou Arg‘BQ'hr Ser Phe @5y Tyr Gn A§B° 100 105 110 Asp Vval Ile Au Arg
Gu Lys Lou Lau Ala Qu Val Gn Ser VvVal 115 120 125 dy Ala Tyr Ser
Ser Gn Ay Ala Pro Leu |le Arg Au Ser Val 130 135 140 Ala Lys Phe lie
a Frofly Wefratyy PridhpAle Rirdeasp budegAsn & 6in145 150 155 160 Lou Tyr
Thr Ay Wy Ala Ser @0 dy val As®hr I1e Lou Asn 165 170 175 Val lle
Asn Gy Pro Asn Ala Ay Val Leu Val Pro lie Pro Gn 180 185 190
Cys Val Pro Tyr His Leu Glu Glu Asp Lys Ala Trp Gly Thr Asp Val

210 215 220

Glu Ala lle Arg Gin Ser Leu Val Arg Ala Lys Ala Glu Gly Thr Giu
225 230 235 240

Val Arg Ala lle Val Val |le Asn Pro Giy Asn Pro Thr Gly Ala Ser
245 250 255

Leu Ser Pro Glu Asp lle Lys Ser Val Leu Asp lle Ala Ala Glu Glu
260 265 270

Lys Leu Val Val lle Ala Asp Glu Val Tyr GIn Thr Ash Val Phe Val
215 280 285

Gly Glu Phe Thr Ser Phe Lys Lys Arg Leu Arg Gin Leu G'n GIn Glu
290 295 300

Val Pro Giy Lys Tyr Asp Asn Val Glu Leu Ala Ser Leu His Ser Val
306 310 315 320

Sar Lys Gly Met Val Gly Glu Cys Gly His Arg Gly Gly Tyr Phe Glu
325 330 335

Leu Val Gly Phe Asp Pro Leu Val Ala Ala Glu 1le Tyr Lys Phe Val
340 345 350

Ser |le Met Leu Gys Pro Pro Val tle Gly GIn Cys Leu Val Glu Leu
355 360 365

Met Val Asn Pro Pro Lys Lys Gly Glu Pro Ser Tyr Glu Leu Tyr Gin



73
205
215
230
245
260
275
290
305
Val
Ile
Val
Lys

Tyr

Pro Leu Tyr Thr Ala Thr Leu Ser Lau Lau Asn Ala G n Cys Val 195 200

Pro Tyr Hs Leu Qu GQu Gn Lys Ala Trp Ay Thr Asp lie Ay Thr 210

220
235

Ile Lys Lys Ser Lou Qu Gn Ala Lys Ala Ala Ay Thr Asp Val Arg 225
240 Ala lle Vval Val Ile Asn Pro Gy Asn Pro Thr Ay Ala Ser Lou Ser

250 255 Pro Ala Asp lle s Ser Val Leu Asp lie Ala Ala u GQu Lys Lou
265 270 Val Vval Ile Ala Asp Gu Val Tyr Gn Thr Asn Val Phe Ile Ay Qu
280 Z%g Phe Thr 855 Phe Lys Lys3 rg Leu Arg Qu Leu Gn Gn du Val Pro
295 3 Ay Lys Tyr® Asp Asn Val & u Lou Val Ser Leu H's Ser Thr Ser Lys

310

3%%5 360 365 As3r? Pro Pro Lys®

315 320 Gy Met Val dy Qu Cs Gy Hs Arg dy Ay Tyr Phe GQu Lou

0 33 Pro Al a G n Val Tyr Lys Phe He Ser

HSTV'ngf‘ gét“ gﬁ' QSPSG'PFBUB@LVV%“A;%L 8Gn Cys Lau Val Gu Leu Met
udy Gu ® Ser Hs Qu Lau Tyr G n

370 375 380 74 Tyr Asn Ay lie Arg Qu Gy Leu Arg Gn Arg Ala Phe

du
Leu ?/ 385 390 395 400
Leu Tyr Glu Ala Phe Lys G'n Met Glu Gly Val Glu Cys Gln Glu Pro

405 410 415

Gin Gly Ala Met Tyr Leu Phe Pro Ser lle Thr Leu Pro Pro Lys Ala
420 425 430

Val Glu Ala Ala Ala Ala Glu Giy Arg Asn Ala Asp Glu Phe Tyr Cys
435 440 445

Leu Arg Leu Leu Asp Aia Thr Gly Val Cys Vat Val Pro Gly Ser Gly
450 455 460

Phe Gly Gln Lys Glu Asn Thr Leu His Phe Arg Thr Thr Phe Leu Ala
465 470 475 480

Pro Gly Thr Asp Trp Val Glu Arg lle VYal Lys Phe His Ala Glu Phe
485 490 495

Met Ala Lys Tyr Lys
500

<210> 39

{211> 1497

<212> DNA

<213> Aspergillus oryzae

<400> 39
atggegacic agactacagt gtectacact actacacgea ccttgtccac cocoggotegt

tgcetgaace ctgataacat caacccccac gtcacggagg ccaagtatge cgteoogiget
gagettegeteg tcaaggecga ggagtaccge gigaaactgg ccaatggaga caaategtta

cctttcgaca gtgtecatctt tgeccaacatc ggecaatccce aacagetoga ccagaaacee

60

120

180

240



Gu Ala Phe Gn Arg Mot Gu Gy Val du Cs Gn Gu Pro Gn Ay 405 410 415
Ala lie Au 420 425 430
Cys Leu Arg 435 440 445
Ay Phe @y 450 455 460
Ala Pro Ay 465 470 475
r Au Phe Met Ala 485 490
495 Lys Tyr Lys <210> 37 <211> 1506 <212> DNA <213> Aspergillus fum gatus

Ala Met Tyr Lou Phe Pro Thr Ile Ser Leu Pro Pro Lys
Ala Ala Ala Ala Gu Asn Arg Ala Ala Asp G u Phe Tyr
Leu Leu Asp Ala Thr Ay Val Cys Val Val Pro Ay Ser
Gn Lys Qu Asn Thr Leu H's Ph?9 Arg Thr Thr Phe Leu
480 Thr Asp Trp Val Qu Arg If'e Val Lys Phe H's Se

<400> 3

50 guALERUATc O EEL 3T G LG A erTC P HAELL dARG P Baacllo0e. caagt al get 120
aagt ot SRtsEeeCts et PR Bre ok sdeatieh At tocodd goaget gat

caaaaaccca tcaccttct tC(:“E tcaa%%a ctcagtcttc tcgagaaca cgcattgctt
Eftgiif t 8

gaaaaacteBeaAigtoc e C RO PERERERSE B

YESt cat?®t gaccgggcet

aagaagcttc ttgcggacat .tcagagcgt c ggtgcctaca gt cacagcca gggagcacca
gtaatt Géﬁétaéﬁa@g%’fﬁ’& t?&éﬂ%‘fﬁq&%&%ﬂggbgﬁ&&éw@ tERegatt e cet®¥cgecaacceg

caagacctgt acctctgegc t tgcgtcg tccggtgtta gcacgct
g ttctectece ctggt%cc%c gtc%ggcgccgagca%cattc c%at%tcat ¢ gcaacggc

ccoccaggeeg gtgtootegt coctatticog caatacecte tttacactze cacoctttct
ctectgaatyg cgeaatgtet accctacctc ctogaagage aaaaggettg gggtaccgat
gteactgoca tocgtaactc gttggegeag geocggtota coggeactga cgtiegttog
attgtgetca tcaaccocgs taacectact ggtgectett tgagegecga ggatatcaag
aatgttctig accttgotec ggaggagaag cttgttgita ttgeggacga ggtitaccag
acgaacgttt tcgagegcga gticatticg ticaagaaga ggcttcogfeca gotgeaacag
gagacaccag gcaagtatga ttatgteggag ttggtcotcte ttecacagtgt gtetasaggt
atggtggecg agtgtggcca cogtggtpge tactttgage tgettggatt cgaccctgag
gttcaggece agatctacaa gettgtgage atcggacttt geccaccagt cattggacag
tegtttgettg agettatget gaacccaccc aaggaggecg aaggcageta tgagetgtac
cagaaggagt acaatggaat cagcgaggga ctgcacaage gogectttge cttatacgag
gecttecaac agatggagee cgttgagtst cagaaacctc aggetgecat gtatctotte
cccaccatea ctetoccacc caaggocatt gaggetgeca aggotgagaa cegtgecgce
gatgagitet actgettgog tetocicgac gotaccgetg totetgtigt cectggotes
ggcticggee agaaggagaa cactctgeac ttccgcacaa ctttecetgge coctggeact
gattgggtte aacggatcet caagttccac tocgaattta tggccaagta caaataa
<10> 40

211> 498

212> PRT
<213> Aspergillus oryzae

et aatgtcatc
g 540g g

600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440

1497

180
240
300
360
420
480
540

75



t gcaacggtc ccacccccgg tgtccttgtg ccgattcccc aatatcctct gtacaccgcc 600
accctgtccc ttctcaatgc acagtgcgtc ccataccatt tagaggagga caaggcctgg 660

ggt accgacg tggaggcoat ccggcaatct ctggtgcgcg ccaaggccga gggcactgag 720
gttcgtgcta tcgtcgtcat caaccccggt aacccgacgg gtgcctcgcect caaccccgag 780

gacat caaga gcgtgcttga catcgccgcc gaggagaagc tggtcgtcat cgccgacgag 840

gt gt accaga ccaacgtctt cgtgggcg ttcacatcct tcaagaagag actgcgccaa 900
ctccagcagg aagtgcctgg caagtacgac aatgtcgaac ttgcttctot gcacagtgtg 960
tccaag gt gggcga at gcggtcac cgaggcggtt actttgaact cgtcggattc 1020
gacccct F gcggccga gatttacaag tttgttagca ttatgctgtg cccgccggtg 1080
atcggtcagt aacccaccca agaagggcga gcccagttac 1140
gagttgt“&tt é‘agﬁ‘ &ggé’ﬁtﬁ"cvéhégggyét% r A h4tAsedbr talc¥Eaageg tgccct cgee 1200
ctgtac aag ccttcad gca gatggaggd gt t gaat gcc &bgagcctca gggcgccatg 1260
tacctcttcc ccagcatcac cctgcccccc aaggccgtcg aagccgccgce tgccgaaggt 1320
cggaacgccg acgaattcta ctgtctgcgc ctcctcgacg caacgggtgt ttgcgtggtc 1380
cccggtt@bgmgﬁﬁﬂwgﬁﬁdéud@aﬁﬂa aen dtgtsndradis YdcHeacaac cttccttgec 1440
cccggecact g act g8gt cga gcggat€gtc aagttccad® ccgagttcat ggccaagtat 1500
aaatag 1506 <210> 38 <211> 501 <212> PRT <213> Aspergillus fum gatus 76
<400> 38 Met Ile Thr u Pro Thr Met Thr Val Pro Tyr Thr Thr Lys Arg Thr 1
5 10 18'u Nadysdyr AlapVal dae &lyy6!pieu AragVaArgs BouGlrguAl a Asp Asn Ile Asn Pro 20
25 30 Asn VAl Lys Ala Al& Lys Tyr Ala®al Arg Gy Qu Lau Ala Val Lys

Tyr Arg Val Lys Leu Ala Asn Gly Asp Lys Ser Leu Pro Phe Asp Ser
50 55 60

Val 1le Phe Ala Asn 1le Gly Asn Pro Gin G!n Leu Asp Gin Lys Pro
65 70 75 80

11e Thr Phe Phe Arg Gin Val Leu Ser Leu Leu Glu Asn Pro Gin Leu
85 90 95

Leu Asn Asn Thr Glu Ala Leu Arg Thr Ser Phe Phe Tyr Glu GIn Asp
100 105 10

Val Val Asp Arg Ala Lys Lys Leu Leu Ala Asp Val GIn Ser Val Gly
115 120 125

Ala Tyr Ser His Ser Gin Gly Ata Pro Va! lle Arg Gin Ser lle Ala
130 135 140

Lys Phe !le Glu Glu Arg Asp Gly Phe Pro Ala Asn Pro GlIn Asp Leu
145 150 155 160

Phe Cys Cys Ala Gly Ala Ser Ser Gly Val Ser Thr Ile Leu Asn 1le
165 170 175

lle Gys Asn Gly Pro Gin Ala Gly Val Leu Val Pro |le Pro GIn Tyr



35 40 45 Ala u Gu Tyr Arg Val Arg Lau Ala Lys Gy Asp Lys Ser Lou Pro 50
55 60 Phe Asp Ser Val Ile Phe Ala Asn Ile Gy Asn Pro Gn Gn Lou Asp 65
70 75 80 Gn Lys Pro Ile Thr Phe Phe Arg G n Val Leu Ser Lou Leu Gu Asn 85
90 95 Thr Ala Leu Lou Qu Lys Pro Gu Val Lou Arg Ser Ser Phe Ay Tyr 100
105 110 Asn G n Asp Val Ile Asp Arg Ala Lys Lys Lou Leu Ala Asp Ile G n 115
120 125 Ser Val @y Ala Tyr r Hs Ser Gn Gy Ala Pro Val Ile Arg Gu 130
135 140 Ser Val Ala Lys Phe |lle Qu Gu Arg Asp Ay Phe Pro Ala Asn Pro

145 150 155 1608 G n Asp Lou™®yr Lou Oys AP‘g Gy Ala Ser Ser @y Val Ser Thr
Lou 165 170 175 Lou Asn Val Ile Cys Asn Gy Pro Thr Ala Ay Val Leu Val Pro
Ile 77 180 185 190 Pro G.n Tyr Pro Leu T)ér Thr Ala Thr Leu Ser Lau Lau Asn
Ala G Aro beyslybdhr slssThr bey Sepgheu pey, A dlafla ypfpidirg @ u Asp Lys Ala Trp @y
Thr Asp Val B¥e0 215 220 &% Ala lie ArQQSGn Ser Lou Val Arg Ala Lys Ala GQu
Gy Thr u 225 230 235 240 Val Arg Ala lie Val Val Ile Asn Pro Ay Asn

Pro Thr Ay Ala Ser 245 250 255
Tyr Leu Leu Glu Glu GIn Lys Ala Trp Gly Thr Asp Vai Thr Ala lle

210 215 220

Arg Asn Ser Leu Ala GIn Ala Arg Ser Thr Gly Thr Asp Val Arg Ser
225 230 235 240

Ile Val Val Ile Asn Pro Gly Asn Pro Thr Gly Ala Ser Leu Ser Ala
245 250 255

Glu Asp lle Lys Asn Val Leu Asp Leu Ala Ala Glu Glu Lys Leu Val
260 265 270

Val Ile Ala Asp Glu Val Tyr GIn Thr Asn Val Phe Glu Gly Glu Phe
215 280 285

|le Ser Phe Lys Lys Arg Leu Arg Gin Leu Gin Gin Glu Thr Pro Gly
290 295 300

Lys Tyr Asp Tyr Val Glu Leu Val Ser Leu His Ser Val Ser Lys Gly
305 310 315 320

Met Val Gly Glu Cys Gly His Arg Gly Gly Tyr Phe Glu Leu Val Gily
325 330 335

Phe Asp Pro Glu Val Gin Ala Gin lle Tyr Lys Leu Val Ser lle Gly
340 345 350

Leu Cys Pro Pro Val lle Gly Gln Cys Leu Leu Glu Leu Met Val Asn
355 360 365

Pro Pro Lys Glu Gly Glu Gly Ser Tyr Glu Leu Tyr Gin Lys Glu Tyr



Lou
Lys

Val

320
335
345
360
370
385
Pro
Al a
Cys
Ser
Leu

Ser Pro Qu Asp Ile Lys Ser Val Lou Asp Ile Ala Ala Gu du 260 265 270
Lou Val Val Ile Ala Asp Qu Val Tyr Gn Thr Asn Val Phe Val 275 280 285
G u Phe Thr Ser Phe Lys Lys Arg Lou Arg G n Lou Gn Gn Gu 290 295 300
Pro Gy Lys Tyr Asp Asn Val Gu Leu Ala Ser Lou H's Ser Vval 305 310 315
Ser Lys Ay Met Val Gy C%%LJJ Cys Ay Hs Arg Ay Gy Tyr Phe du 325 330
Lou Val Gy Phe Asp Pro Lou Val Ala Ala Qu Ile Tyr Lys Phe Val 340

350 Sﬁ;@ Ile Mt Lo%gs Pro Pro é%l lie Gy Gn Cys Lou Val Qu Leu 355
365 t Val Asn Prg Pro Lys Lys y Qu Pro Ser Tyr Au Lou Tyr Gn 78
375 380 Lys Qu Tyr Asn Ser lie Ser Asp Gy Leu His Lys Arg Ala Leu Al a
39Q 395 40 u, Tyr u Al,a Phe_ Ly, in.Met, Qu Ay Val Qu Cys Gn Qu
40%3"4%(3 ljiger kﬁ‘ngégxﬁ”%sauﬁ/é‘fgﬁygp éﬂa gﬁ‘b“ﬁrgg%r Ile Thr Lou Pro Pro Lys
43% 425 430 val u Ala Ala Al'a Ala Gu GV Arg Asn Ala Asp G u Phe Tyr
435 440 445 Leu Arg Leu Leu Asp Ala Thr Gy Val Cys Val Vval Pro Gy

S Hiame R Ret alb¥y BYeiP s BYoLSIA, GNeip oV H s Phe Arg Thr Thr Phe
405 410 415

Met Tyr Leu Phe Pro Thr 1le Thr Leu Pro Pro Lys Ala lie Glu Ala
420 425 430

Ala Lys Ala Glu Asn Arg Ala Ala Asp Glu Phe Tyr Cys Leu Arg Leu
435 440 445

Leu Asp Ala Thr Gly Val Cys Val Yal Pro Gly Ser Gly Phe Gly GIn
450 455 460

Lys Glu Asn Thr Leu His Phe Arg Thr Thr Phe Leu Ala Pro Gly Thr
465 470 415 480

Asp Trp Val Glu Arg 1le Val Lys Phe His Ser Glu Phe Met Ala Lys
485 490 495

Tyr Lys

<2100 41

<21> 1542

<212> DNA

{213> Cryptococcus neoformans

<400> 41
atgoccagac ttagcaacgt ctattgtoce aaatcactct tacaacgtca gaccatccaa 60

atcaggtcat tcagtcagac tatgtcacct ttcaaacceg cgottactet tgataccate 120
aaccccgegg tteaggetgt tcactatget gteccgaggeg agotogogat caaggcggac 180

aaatatgtes aagtocttge cgatataact cacaageoctt tgecgtttga aaagategte 240



465 470 475 480 Pro Gy Thr Asp Trp Val GQu Arg lie Val Lys Phe Hs Ala Qu
Phe 485 490 495 Met Ala Lys Tyr Lys 500 <210> 39 <211> 1497 <212> DNA
<213> Aspergillus oryzae <400> 39 atggcgactc agactacagt gtcctacact

act acacgoa octtgtcoac cocggotcgt 60 tgcctgaacc ctgataacat caacccccac

gt caeggagg ccaagtatgc cgtccgtggt 120 gagcttgctg tcaaggccga ggagtaccgc
gt gaaact gg ccaatggaga caaatcgtta 180 cctttcgaca gtgtcatctt tgccaacatc
ggcaat cocc aacagotcga ccagaaac#o 240 79 atcacettct tccgccaagt actcagtctc
ct cgagaacc ctcaactgtt gaacaacacg 300 gaagcacttc gtacatcctt tttttatgaa

caaaat gtcg ttgaccgggc caagaagctc 360 ctcgcggatg tcaagagcgt tggtgcttac
agt cacageaaangigegesce cdagdagmb eelpttzd0aagtactay vatttgtagcaaidt cat t gaggagcgt
gatggattcc cggccaaccc tcaggatttg 480 ttotgctgcg ctggtgecctc gtctggegtc
agcaccagdmatpaatatingt iptbtaagagteabetOazaszcateagopptigeqt gttt ctt ccctattccg
caataccctc tttacactgc caccctttct 600 ctcctgaatg cgcaatgtgt accctacctc

<211> 480

Ct ccaaaagazatiaacdedaty tggot e cgateabfiOcst b gas bgpaatdgdaccgi2blact ¢ gt t ggcgcag
gcccggtcta ccggcactga cgttcgttcg 720 attgtggtca tcaaccccgg taaccctact
ggt gccugthissttgagtayenton tiggabat eagtced@lOtcagairgd betvtogaa@cct48gct gc ggaggagaag
cttgttgtta ttgcggacga ggtttaccag 840 acgaacgttt tcgagggcga gttcatttcg
t t caagangeteggClatReicgn tigcicggtaacrctcadilatagapat ascagegycadigo at ca tt at gt ggag
ttggtctctc ttcacagtgt gtctaaaggt 960 atggtgggcg agtgtggcca ccgtggtggce
tacttt gattctedgoitidgatd st CRC egRtecidd2fdagagetea teectacaty 600

atccccatec ceoccaatatce cetotatace gccacceotog cttacctega gtetgagect 660

ctgccatact acctttctga ageggacgac tegtcgatga accacgattc ttigetcaag 720

agcgtegage aaggoaagaa gaagggtate cccatcaagg cgettglaat cattaaccee 780

ggaaaccota coggegcatg ttigagocaa gaggogatge aggeggttgt goatotetet 840

tatgaggaag gtatcgteoct ccteogeagac gaggtttace agatgaacgt ctttgaccce 900

gaacagcgac cgttcatttec tttcaaaaag gtittgatgg atatgeccaa ggagatcage 960

gaaagtgtgg aactggtatc titccattcg atctcaaaag etgttagtgg agaatgtgea 1020

aggagagetg gatacttipga atgigtcaac attgataagg atgtgatgga ccaggtttac 1080

aagatggcga gtgtocacttt atgtectoce gteotcaggec agatcgetgt cgacctcatg 1140

gtetocoote cgaaaccecgg agacgaatot taccccttat gegaasagaaga aaccgatctg 1200

atccaaaaca atctcaagic cogatcatat ctcatggetg agcatticaa caaaatggaa 1260

getgtttett geaacaatge gpaaggagee atgtacttgt toccgaggat taatatccet 1320

cocaaagetg tagaggoggc gaagaagttg ggtaaggaac cggatgteat gtatgetttg 1380

gatcttottg atgogaccgg tatotgtace gtegeaggea goggttttge ccaagaaccg 1440

ggeacgttce atttgegagt gactgoccig tgtoccgata ctgotgaatt tatogetcga 1500

ttccaaaagt tcaacaagga atttatggaa aagtatgect aa 1542

21 42



gttcaggccc agatctacaa gcttgtgagc atcggacttt gcccaccagt cattggacag 1080
tgtttgcttg agcttatggt gaacccaccc aaggagggcg aaggcagcta tgagctgtac 1140
cagaaggagt acaat ggaat cagcgaggga ctgcacaagc gcgcctttgc cttatacgag 1200
gccttccaac agat ggaggg cgttgagtgt cagaaccctc agggtgccat gtatctcttc 1260
cccaccatca ctctcccacc caaggccatt gaggctgcca aggctgagaa ccgtgccgcc 1320
gatgagttct actgcttgcg tctcctcgac gctaccggtg tctgtgttgt ccctggctcc 1380
ggctt cggcc agaaggagaa cactctgcc ttccgcacaa ctttcctgge ccctggcact 1440
gattgggttg aacggatcgt caagttccac tccgaattta tggccaagta caaataa 1497 <210>
40 <214U2AMBT <212> PRT <213> Aspergillus oryzae 80 <400> 40 Met Ala Thr
G n Thf21¥hrCryetocosas reyformms Thr Thr Arg Thr Lou Ser 1 5 10 15 Thr Pro Ala
Arg Cys Lau Asn Pro Asp Asn Ile Asn Pro His Val Thr 20 25 30 G u Ala Lys
Tyr Al &40¥al42Arg Ay Qu Lou Ala Val Lys Ala Qu GQu 35 40 45 Tyr Arg Val
Lys Lou Ala Asn Ay Asp Lys Ser Lou Pro Phe Asp Ser 50 55 60 Val Ile Phe
Al a AsWHetiRre A {eurSen Aem dalGwn 0@ Rrolbws Sespedan dlydrfPro 65 70 75 80 Ile Thr
Phe Pheé Arg Gn Val Lou Ser Lot0Lou G u Asn Bro G n Lou 85 90 95 Lou Asn
Asn Thr Au Ala Lou Arg Thr Ser Phe Phe Tyr Au Gn Asp 100 105 110

Gln Thr lle Gln fle Arg Ser Phe Ser Gin Thr Met Ser Pro Phe Lys
20 25 30

Pro Ala Leu Thr Leu Asp Thr [le Asn Pro Ala Val Gln Ala Val His
35 40 45

Tyr Ala Val Arg Giy Glu Leu Ala |le Lys Ala Asp Lys Tyr Val Gin
50 55 60

Val Lou Ala Asp lle Thr His Lys Pro Leu Pro Phe Giu Lys lie Val
65 70 75 80

Thr Ala Asn lle Gly Asn Pro Gin Gln GIn Gly Leu Asp GIn Val Pro
85 90 95

Leu Thr Tyr Trp Arg Gin lle lle Ser Leu Leu Glu Tyr Pro Asp Leu
100 105 110

Met Gin Lys His Glu Gin Leu Ala Lys GIn [le Tyr Pro Gly Asp Vai
115 120 125

Ile Glu Arg Afa Arg Ala Leu His Asn Glu lle Giy Ser Thr Gly Ala
130 135 140

Tyr Thr His Ser Lys Gly Val Leu Gly lle Arg Lys Arg Val Ala Lys
145 150 155 160

Phe 1le Glu Glu Arg Asp Gly Tyr Pro Ala Asp Pro Gln Asn Ile Phe
165 170 175



Val
Al a
Lys
160
175
185
200

215 22

225
Al a
Val
Phe
Pro
Lys
du

Val Asp Arg Ala Lys Lys Lou Lau Ala Asp Val Gn Ser Val Gy 115 120

125

Tyr Ser Hs Ser Gn Ay Ala Pro Val Ile Arg Gn Ser Ile Ala 130 135 140

Phe Ile Glu Div Arg Asp Ay Phe Pro Ala Asn Pro G n Asp Lou 145 150
Phe Cys Cys Ala Ay Ala Ser Ser Ay Val Ser Thr 1le Lou Asn Ile 165
Ile Cys Asn Gy Pro Gn Ah? Gy Val Lou Val Prolle Pro Gn Tyr 81
190 Pro Lau Tyr Thr Ala Thr Lau Ser Lou Leu Asn Ala G n Cys Val Pro
205 Tyr Lou Lou Qu Qu Gn Lys Ala Trp Gy Thr Asp Val Thr Ala lie

2 SO, L B0 AR BRI T 00 K0

24525025 GIuAsplle ys Asn Val uAsp Lou Ala Ala Qu Qu Lys
260 265 270 VaI Ile Ala Asp Gu Val Tyr G n Thr Asn Val Phe Au Gy

h a h
5.@12 %0%§§;§§6 E'E%Ss Jgﬁ ﬁ,&swc’ +'r9’§r\9§|9éy|ﬁ9rfo gVfatz‘l r]SIéreuLg)z‘unHle‘snSer uVZGI;I r
Cys Ay Hs Arg Ay dy Tyr Phe

Gly 3057310 315 320 t VaI
Lou Val Gy

Tyr Thr Ala Thr Leu Ala Tyr Leu Glu Ser Giu Pro Leu Pro Tyr Tyr
210 215 220

Leu Ser Glu Ala Asp Asp Trp Ser Met Asn His Asp Ser Leu Leu Lys
225 230 235 240

Ser Val Glu Glu Gly Lys Lys Lys Giy lle Pro lle Lys Ala Leu Val
245 250 255

lle 1le Asn Pro Gly Asn Pro Thr Gly Ala Cys Leu Ser filn Glu Ala
260 265 270

Met Glu Ala Val Val His Leu Cys Tyr Giu Glu Gly lle Val Leu Leu
275 280 285

Ala Asp Glu Val Tyr Gin Met Asn Va! Phe Asp Pro Giu Gln Arg Pro
290 295 300

Phe Ile Ser Phe Lys Lys Val Leu Met Asp Met Pro Lys Glu |le Arg
305 310 315 320

Glu Ser Val Glu Leu Val Ser Phe His Ser lle Ser Lys Gly Yal Ser
325 330 335

Gly Glu Cys Gly Arg Arg Gly Gly Tyr Phe Glu Cys Val Asn lle Asp
340 345 350

Lys Asp Val Met Asp GIn Val Tyr Lys Met Ala Ser Val Thr Leu Cys
355 360 365

155
170
180
195
210

Ser
Lou
Au

Ser



325
340
355
82

du
Gn
Ile
Lou
Ay
Al a
Ser

330 335 Phe Asp Pro Au Val Gn Ala Gn Ile Tyr Lys Lou Val Ser Ile Gy
345 350 Lou Cys Pro Pro Val Ile Ay Gn Cys Lou Lou Gu Lau Met Val Asn
360 365 Pro Pro Lys AQu Ay Gu Ay Ser Tyr Au Lou Tyr Gn Lys Qu Tyr
370 375 380 Asn Gy Ile Ser Qu Ay Lou Hs Lys Arg Ala Phe Ala Lau Tyr
385 390 395 400 Al a Phe n Gn Mt u Ay Val Qu Cs Gn Lys Pro

Gy Ala 405 410 415 Met T Lou Phe Pro Thr Ile Thr Lou Pro Pro Lys Al a
Gu AIa 420 425 430 Ala Lys Al a Gu Asn Arg Ala Ala Asp A u Phe Tyr Cys

5 0 Val Cys Val Vval Pro Ay Ser
%}?@?% 4§ ﬁ@S‘Efgléb Vq_%gé?‘ha "Fﬁr ¥'i_ o U°Hi s Phe Arg Thr Thr Phe Lou

Pro Thr 465 478°475 480 AsPTrp Val Gu Arg lie Val Lys Phe His
G u Phe Met Ala Lys 485 490 495 Tyr Lys <210> 41 <211> 1542 <212> DNA

<213> (L:;Q/Prtoo&occg%' neof.o ns <4

y As u Ser Tyr ro Leu Trp ?ys Glu Glu Thr Asp Leu
385 390 395 400

(le Gin Asn Asn Leu Lys Ser Arg Ser Tyr Leu Met Ala Glu His Phe
405 410 415

Asn Lys Met Glu Gly Val Ser Cys Asn Asn Ala Glu Gly Ala Met Tyr
420 425 430

Leu Phe Pro Arg lle Asn |le Pro Pro Lys Ala Val Glu Ala Ala Lys
435 440 445

Lys Leu Gly Lys Glu Pro Asp Val Met Tyr Ala Leu Asp Leu Leu Asp
450 455 460

Ala Thr Gy 1le Cys Ala Val Ala Gly Ser Gly Phe Gly Gin Glu Pro
465 470 475 480

210> 43

211> 1605

<212> DNA

<213> Dictyoste!ium discoideum

<400> 43
atgttcaaaa gaagtitaaa agttttatta tcaaatccac ccatcaacag agtaaagccc 60

tottcaacaa ttattcaacc actttcaaat actactacaa caacaataat taataataat 120
aatataacta atttigaaaa aatgacacat aaaaaatcta tgacaattga taatatttgc 180
caaaatgtaa gaaatgeaca atatgecagta cgtggigaat tagttattcg tgcagaagea 240
atttcacatc aattacaaaa acaaaaaaca gaaggcacaa aaacattacc atttgaagag 300
attgtotatt gtaatattgg taatccacaa caattgaaac aaaaaccatt aacttattte 360

cgtoaagttg tatcattagt tgaatgicca gatttattag ataatccata cgttgaaaag 420



atgcccagac ttagcaacgt ctattgtccc aaatcactct tacaacgtca gaccatccaa
at caggtcat tcagtcagac tatgtoacct ttcaaacccg cgcttactct tgataccatc
aaccccgcgg ttcaggcetgt tcactatgct gtccgaggcg agctcgegat caaggcggac
aa?t atgtcc ?agtfcttgc cgat at aact catca?tgccit tgct(::tgttig? aaat ?t tgttc
actgccaaca tcggtaatcc ccaacaacaa ggtcttgatc aagttcctct cacttattgg
cgacaaatta tttccttatt ggagtatctt gatctgatgc agaaacatga gcagttggcc
aa?cagat':t actcct gg?ga ':?t gattga? c?a?tccag?g E:gttacat aa cg?aattgga
agtacaggt g cgtacactca ttocaagg a tcagaaagag agtcgccaag
ttt ?tt %t@tcé??c?"té@tét@tjﬁ Gf@?ﬁé??ﬁg?géﬁg&gg%tg% tﬁi*ﬁ%@?"’t ;:c?aoé:acctgccg?t
gcttctgeccg gtgttgettc gatccttg cgccct cc gcagaggt ga tggctgcatg
at cccc ACrETEeic At RE tedeetett %f%tta%&: g@é@ﬁﬁ% tgfaggé% cg#gt ct gagect
ct gcoazj&ct accéﬁg;t%%gtgagc g%c%?%céggtaﬁ%%t& aagtc}gatggqattgootttgctcaag
agcgt gdatfgedsify t £ aabcat t aacccc
ggaaacccta ccg cgcatg tttgagccaa gaggcgatgg aggcggttgt gcatctctgt
t at gagdasEytegteatactaceidt ttigpadgitadarttagag atcettatee caéat HacgbbOct tt aacccce
Gaaag! GRE6e Hotigtptaics apiolisom HEHoRtE R Iia GEaReE! g0a0aa! Ot 000
gaaag ggragaat gt gga
Ra0at gqRuseiangtas ettt segeBE Beisaget Piskgeds RRYa gli0cgact cat g
aagatg gtv¥cgaccicat g
gtctcccctc cgaaacccgg agacgaatct taccccttat ggaaagaaga aaccgatctg
at ccaadadtaceatecatecaatfite aangeptetd aatacacsts pactrpttay cakseaicea calflcaaaat ggaa
L canagevtorRptedeuRt TGt sutaisitt ettt gatllgt at gt ¢ 1
cccaaa galllgt at gctttg
gatcttcttg atgcgaccgg tatctgtgcg gtggcaggca gcggttttgg ccaagaaccg
gggacgtttaseaaagat atgtagtadt atfaeatent oteegictatn easedgateh téatglorapaat 460t at cggt cga
ttccaaaagt tcaacaagga atttatggaa aagtatgcct as 1542 <210> 42
gagagtaaac cattcatctc attcaaaaag gitgtcaaag atatggetge tgattatgoa 1020

gatttagaga tggtttcatt ccattcagtt agtaaaggtt togttgetea atgtggtaaa 1080
cgtegteggtt atatggaatt aaatggtgtc actcaagatg ttaaagctga aatttataaa 1140
ctegeateaa ttggtitatg tocaaatgtt attggtcaat tggttgttega tttaatgett 1200
cgtecaccag ttgotgstea acaatcacat gatctctacc ttaaagaaag agataatatc 1260
tatgaatctt taaaaaaacg tgcaaatctc ttaacaaatg ctttaaataa tcttgaaggt 1320
gtaacttgta atccatcaga aggtgoaatg tatgotttoc cacaaattcg tcttccaget 1380
aaagctgtag aatatgcaaa ttcaattggt aaagcaccag atgcttacta ttgtattcaa 1440
ttactceaag ccactgetat ctgtegtteta ccaggtagts gtttcgetca aaaagatget 1500
acttggcatt ttagaactac cttecttacct tctgaagaag caattgaagg tgtttgtaag 1560
agaatcgetg attteccatca atcatttatg aataaatata aataa 1605
Q210> 44

211> 534

<212> PRT

<213> Dictyostelium discoideum

<400> 44

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500

83



<211> 480 84 <212> PRT <213> Cryptococcus neof ormans <400> 42 Met Pro Arg

Leu
Adn
Thr
Arg
Asp
Asn
Tyr
Lys
Au
Thr
Phe
\Y

Ser Asn Val Tyr Cys Pro Lys Ser Leu Leu Gn Arg 15 10 15 Gn Thr lie
Ile Arg Ser Phe Ser G n Thr Met Ser Pro Phe Lys 20 25 30 Pro Ala Leu
Leu Asp Thr lie Asn Pro Ala Val Gn Ala val Hs 35 40 45 Tyr Al a Val
Gy GQu Leu Ala lle Lys Ala Asp Lys Tyr 'Val Gn 50 55 60 Val Lou Ala
Ile Thr H's Lys Pro Leu Préf Phe Qu Lys Ile vVal 65 70 75 80 Thr Ala
Ile Ay Asn Pro Gn Gn An Ay Leu Asp Gn Val Pro 85 90 95 Leu Thr
Trp Arg Gn lie lle Ser Lou Leu Qu Tyr Pro Asp Leu 100 105 110 Met G n
Hi detPlip kysrire Ser kaudve ya! kgudey Ser AsprPrpPse deAsasp val 115 120 125 e
Ard Ala Arg Aa Leu His Asnlf%Gu Ile Ay &r Thr Ay Ala 130 135 140 Tyr
Hs Ser Lys Ay Val Leu Ay Ile Arg Lys Arg Val Ala Lys 145 150 155 160

lle Qu Gu Arg Asp Ay Tyr Pro Ala Asp Pro G n Asn Ile Phe 165 170 175
Arg Vai Lys Pro Ser Ser Thr lle Ife Gin Pro Leu Ser Asn Thr Thr

20 25 30

Thr Thr Thr 1le le Asn Asnh Asn Asn lle Thr Asn Phe Glu Lys Met
35 40 45

Thr His Lys Lys Ser Met Thr lle Asp Asn |le Cys Gln Asn Val Arg
50 55 60

Asn Ala GIn Tyr Ala Val Arg Gly Glu Leu Val lle Arg Ala Glu Ala
65 10 15 80

lle Ser His GIn Leu Gin Lys GIn Lys Thr Glu Gly Thr Lys Thr Leu
85 90 95

Pro Phe Glu Glu lle Val Tyr Cys Asn lle Gly Asn Pro GIn Gln Leu
100 105 110

Lys Gin Lys Pro Leu Thr Tyr Phe Arg Gin Yal Val Ser Leu Val Glu
115 120 125

Cys Pro Asp Leu Leu Asp Asn Pro Tyr Val Glu Lys 1le Tyr Pro Ala
130 135 140

Asp Val Ile Ser Arg Ala Lys Glu !le Leu Gly Ser Ile Asn Asn Thr
145 150 155 160

Thr Gly Ala Tyr Ser Asn Ser Gln Gly Ile Gly Leu Val Leu Arg Ser
165 170 175

Val Ala Asp Phe lle Giu Arg Arg Asp Gly His Lys Ser Asp Pro Ser
180 185 190



85

190
200
215
225
Val
Al a
Lou
Arg
I'le
Lys
Val
Val
Met

Leu Thr Ala Ay Ala Ser Ala Ay Val Ala Ser Ile Lau Ay Val Ala 180 185
Lou Arg Arg Ay Asp Gy Cys Met Ile Prolle Pro Gn Tyr Pro Lou 195
205 Tyr Thr Ala Thr Leu Ala Tyr Leu Qu Ser Qu Pro Lau Pro Tyr Tyr 210
220 Lou Ser Gu Ala Asp Asp Trp Ser Met Asn His Asp Ser Lou Lou Lys

230 235 240 Ser Val Au Au Ay Lys Lys Lys Ay Ile Pro Ile Lys Ala Leu
245 250 255 Ile Ile Asn PP Ay Asn Pro Thr Ay Ala Cys Leu Ser Gn Qu
260 265 270 Met A u Ala Vat Val His Lou Cys Tyr Gu Qu dy Ile Val Lou
275 280 285 Ala Asp Au Val Tyr Gn Met Asn Val Phe Asp Pro Qu Gn

Pr &' Phedemdo AspHdy NaeSOSééﬁ'lﬁhqu_yfdnwy%'kVallGULeu Met Asp Met Pro Lys Gu
Arg 30519810 315 320 208 u Ser Val &% Lou Val Ser Phe His Ser |le Ser
Gy Val Ser 325 330 335 Ay Au Cys Ay Arg Arg Ay Gy Tyr Phe Au Cys
Asn Ile Asp 340 345 350 Lys Asp Val Met Asp G n Val Tyr Lys Met Ala Ser
Thityd bay @y d ie BBSAs8a0: 385ABdY Plolderide Ped | BroSIly G n Ile Sly Val Asp Lou
Val Sé Pro Pro 37@1875 380 220

Gin Tyr Pro Leu Tyr Ser Ala Thr lle Glu Leu Tyr Asn Giy Ser GIn
225 230 235 240

Leu Gly Tyr Leu Leu Asn Glu Glu Lys Giy Trp Ser Leu Glu lle Ser
245 250 255

G!n Leu Glu His Ser Tyr Asn Asp Ala Val Ser Lys Gly lle Asn Pro
260 265 270

Arg Ala Leu Val lla lle Asn Pro Gly Ash Pro Thr Gly GIn Cys Leu
215 280 285

Asp Arg Ala Asn Met Glu Glu lis Val Lys Phe Cys Leu Glu Lys Asn
290 295 300

Val Val Leu Leu Ala Asp Glu Yal Tyr Gin Giu Asn Val Tyr Va! Lys
305 310 315 320

Glu Ser Lys Pro Phe lle Ser Phe Lys Lys Val Val Lys Asp Met Gly
325 330 335

Gly Asp Tyr Ala Asp Leu Glu Met Val Ser Phe His Ser Val Ser Lys
340 345 350

Gly Phe Yal Gly Glu Cys Gly Lys Arg Giy Gly Tyr Met Glu Leu Asn
355 360 365

Gly Va! Thr Gln Asp Val Lys Ala Glu lle Tyr Lys Leu Ala Ser Ile
370 3715 380



Lys
395
410
420
435
450
465

Pro Sly Asp Qu Ser Tyr Pro Leu Trio Lys GQu Gu Thr Asp Leu 385 390
400 Ile G n Asn Asn Lau Lys Ser Arg Ser Tyr Leu Met Ala Qu H's Phe 405
415 Asn Lys Met Qu Sly Val Ser Cys Asn Asn Ala Gu Ay Ala Met Tyr

425 430 Leu Phe Pro Arg Ile Asn Ile Pro Pro Lys Ala Val GQu Ala Ala Lys
440 445 Lys Lou Sly Lys Gu Pro Asp Val Met Tyr Ala Leu Asp Lou Lou Asp
455 460 Ala Thr Ay lie C% Ala Val Ala Ay Ser Gy Phe Ay Gn Gu Pro
470 475 480 <210> 43 <211> 1605 <212> DNA <213> Dictyostelium

di scoi deum <400> 43 at gttcaaaa gaagtttaaa agttttatta tcaaatccac ccatcaacag

agt aaadér touslys Preftnoladcl

& Gy Gintled JelcVal Asp e Beft Vadct act acaa caacaat aat

t aat aat®at 120 aataf¥acta attttgdaa aat gacacat®aaaaaatcta tgacaattga
taatatttgc 180 caaaatgtaa gaaatgcaca atatgcagta cgtggtgaat tagttattcg
t gcagaagca 240 atttcacatc aattacaaaa acaaaaaaca gaaggcacaa aaacattacc
at t t gadgibrodo Yahitaghlyt®y Gingfendti aderglput Wadec bsaBlu caat t gaaac aaaaaccatt
aacttatttc 360 cd¥caagttg tatdd®tagt tgaatgttbca gatttattag ataatccata
cgttgaaaag 420 87 atatatccag ccgatgttat ctcacgtgct aaagagatat taagatcagt
t aat aat aca 480 acaggtgcct attccaatag tcaaggtatt ggtttagttt taagatcagt
t gcagatAtg &sp5460 llaﬂﬂg%igaﬁgad;etgg%duggm&atﬁaa%mttayalhr ccatccgaaa ttttccttac

agat ggt gca 600 420

30

Asn Ala Leu Asn Asn Leu Glu Gly VYal Thr Cys Asn Pro Ser Glu Gly
435 440 445

Ala Met Tyr Ala Phe Pro GIn |le Arg Leu Pro Ala Lys Ala Val Glu
450 455 460

Tyr Ala Asn Ser lle Gly Lys Ala Pro Asp Ata Tyr Tyr Cys lle Gin
465 470 475 480

Leu Leu Glu Ala Thr Gly tle Cys Val Val Pro Gly Ser Gly Phe Gly
485 490 495

Gin Lys Asp Gly Thr Trp His Phe Arg Thr Thr Phe Leu Pro Ser Glu
500 505 510

Giu Ala !le Glu Gly Val Cys Lys Arg lle Ala Asp Phe His Gin Ser
515 520 525

Phe Met Asn Lys Tyr Lys
530

210> 45
<211> 1710
<212> DNA
<213> Trypanosoma brucei

400> 45
atggatatat atttattttc cettteggttt atacagaacg aggaaaagtg tttgeatitt 60



tcagttggtg
attccaattc
tt agggt acc
tcctacaatg
ggt aat ccaa
tt agaaaaga
gagagt aaac

cacaat at cc
t att aaat ga
atgcagtttc
ctggtcaatg
at gt agt at t
cattcatctc

ot oot Sote-ATErhal iﬂéi%ﬁf‘gg%ﬁg\%

cacCa

ctcgc atcc%gac%%ag%%c%%?gcg

cgt ccact

da ‘acaa

tacaacgtat tttgaaactt ttaattaaag

actctacagt gccaccattg
agagaaaggt tggtcactcg
aaagggtatt aatccacgtg

tttagat aga

gcaaat at gg

attggctgat gaagtctatc
att caaaaag gttgtcaaag

A el
el BB 8. Magat antat

t ct t gaaggt

atccttcaga cggtatctta
aattatataa tggcagtcaa
agat ctccca attggagcat
cactcgttat catcaatcca
aagagattgt caagttttgt
aagagaat gt ttatgtcaaa
atatgggtgg tgattatgca
t gpgat gt ggt aaa
tga aati:tataaa 1140

ot aact ol cAAPRLEE ASERER G G iC HRRRA ikt

aaagct gt

a aat at gcaaa ttcaat
Ct act cgsagee Remratar ceplie
it tagaactqgc cttcttacct t
O e

ium

actt ggc
sgeat cqL At HEEA
< > < > [
Lou Lystt‘%?t%
Ser Thr

s e pepa e bare s
lie lle Gn Protg;tgﬁ;ggﬁ

Asn Asrie#atFersHoqcercd it

aacgeogtog tetetegata tooctetgat getestttece

L BEEG5R5600
{ tt

¢ SREORER PSS

<400> 44

HCELIERRARG” Pioaeeaas), eeagcagaag) 140

o ol PRed

i SCOI

cacatcggee aacgtactgg cgoctacacg gactecgeag

atcgtegege agtatgigaa tgagegtgac gectatgtaa

tcgattegtge ttacagacgg cgeaageact gegtgtgcgca

gecgatgaga aggacgetet
attgoattgt tgggagetac
ctgaacgtty gagagetcga
ccecgegtge tegtegtgat
gtgatggagg agettgccaa
gtttaccagg aaaatatcta
ctegaacttc caccaccata
aagggtatta togetgagte
cotgagttag tggagcaget
ggtecagetta tgacgreact
cactacacgg cagagtacag

gcaaaggaac tgaacaacat

gatgattccc
cccogegate
gecagtatac
taaceoctget
gttetgtige
cacogegace
¢aacaccgac
tegtegcegt
gatgaaatty
gatgtacice
teggeattttt

cogtgetite

atcccgeagt
tattaccttc
aaagactgteg
aaccctacag
gatcacggte
aageggttty
accgtgettyg
getgegtact
tgotetatta
cecgecgaaac
gaaagectta

aagtcccaat

gettteccea ctattgaget ccoteccaag tacgtgaage

deum

gteceegtet
getatgeott
aaccgettea
taatcttaca
atccgetgta
gteagagega
tegogaacgg
gtgegegtiegtt
ttgtgcteat
agagtttteg
tttecttgea
tcacactcac
acctetgeag
ctggogategce
agegocgige
ctgttgaggg

acaacgatga

BreRieg

ctacttggec
tegtacgtgac
ggaggeatog
gacgotigte
cacggoacag
aggoctggece
aaacgogace
ggagegoact
ggecgatgag
gaagattgte
ctecgtgteg
aaacgetecg
caacgtcaac
gagettegac
tgacetgett
cgecatgtac

gatgaactca

act
gtc

540

600

660

120

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

tcttccagct
ttgtattcaa
aaaagat ggt
tgtttgtaag

660
720
780
840
900
960
1020
1080

1200
1260
1320
1380
1440
1500
1560

<210> 44 <211> 534

Arg Val

88,. Met Phe Lys Arg Ser

Lys Pro Ser

53048'6'hr Thr Thr Ile lie



35 40 45 Thr H's Lys Lys Ser Met Thr Ile Asp Asn lie Cys Gn Asn Val Arg 50
55 60 Asn Ala Gn Tyr Ala Val Arg Ay GQu Lou Vval lie Arg Ala Qu Ala 65
70 75 80 lie Ser Hs Gn Lou Gn Lys Gn Lys Thr Qu Ay Thr Lys Thr Lou 85
90 95 Pro Phe Qu Qu Ile Val Tyr Cs Asn lle Ay Asn Pro Gn Gn Lou 100
105 110 Lys G n Lys Pro Lou Thr Tyr Phe Arg Gn Val Val Ser Leu Val Qu 115
120 125 Cys Pro Asp Lou Lou A% Asn Pro Tyr Val Qu Lys lie Tyr Pro Ala 130
135 140 Asp Val Ile Ser Arg Ala Lys Qu Ile Lou Ay Ser lie Asn Asn Thr
145 150 155 160 Thr Gy Ala Tyr Ser Asn Ser Gn Ay Ile @y Leu Val Lou Arg
Ser 16%agEagEeac7Scagotiiec APEeanE)s MH@edche tagpastiat gegupgpagsp 180y Hi s Lys Ser Asp Pro
Ser 180 185 190 89 du Ile Phe Lau Thr Asp Gy Ala Ser Val Ay Val Gn Arg
|| e LewetedBtOtEet0oes [tiodedetl degagedabecligyaacans goattgeer 188p Gy Ile Leu Ile Pro
I[le. Pro 210 215 220 Gn Tyr Pro Lou Tyr Ser Ala Thr Ile GQu Leu Tyr Asn vy
Ser G racgag@Be2BOcR@Ea 2¢@catatggadeletdsy trabagotck eogcramtcd U8B u Lys Ay Trp Ser
Lau Gu Ile Ser 245 250 255

caggagegea tttgggccaa gtatgeataa 1710

<210> 46
211> 569
<212> PRI
<213> Trypanosoma brucei

<400> 46
Met Asp lle Tyr Leu Phe Ser Val Trp Phe Ile Gln Asn Glu Glu Lys
1 5 10 15

Cys Leu Asp Phe Leu Asn Ile Ser Lys Lys Asn Lys Ala Lys Ser Ser
20 25 30

Vai GIn His [le Gly Gly Leu Ala Arg Lys Gin Asn Pro Giu Pro Thr
35 40 45

Lys Ser lle Phe Val Ser Arg Tyr Gly Ala Arg Ser Leu Lys Thr Ser
50 55 60

Thr Met Lys Gly Asn GIn Glu Phe Phe GIn Lys Giy Gly Ala His Val
65 70 75 80

Ser Lys Gly Val His |le Asn Pro Arg Val Lys Lys Ala Gin Tyr Ala
85 80 95

Val Arg Gly Leu Val Pro Met Arg Ala Asp Glu 1le Arg Glu Glu {le
100 i05 110

Arg Ser Gly Thr Gly Lys Ser Lys Phe Ser Phe Asn Glu Leu Val Tyr
115 120 125



G n
Arg

Val

320
335
345
360
375
385
du
Thr

Val
Il e

Leu u H's Ser Tyr Asn Asp Ala Val Ser Lys Ay Ile Asn Pro 260 265 270
Ala Leu Val Ile Ile Asn Pro Gy Asn Pro Thr Ay G n Cys Leu 275 280 285
Arg Ala Asn Met Gu Gu Ile Val Lys Phe Cys Leu A u Lys Asn 290 295 300
Val Lau Leu Ala Asp Qu Val Tyr Gn Gu M Val Tyr Val Lys 305 310 315
Gu Ser Lys Pro Phe Ile Ser Phe Lys Lys Val Val Lys Asp Met Ay 325 330
Ay Asp Tyr Ala Asp Lou P4 Met Val Ser Phe His Ser Val Ser Lys 340
350 Ay Phe Val Ay Gu Cs Ay Lys Arg Gy @y Tyr Met Au Lou Asn 355
365 dy Val Thr Gn Asp Val Lys Ala Gu Ile Tyr Lys Leu Ala Ser Ile 370
38@y9@sn Ge\Ely den BpsGiPiAda beurGivaln LysePrallgu imPheou Val Val Asp Lou Met Val
390 39® 400 Arg Pri8Pro Val Alal@y Au Gn Ser His Asp Lou Tyr Lou Lys
405 410 415 Arg Asp Asn Ile Tyr Qu Ser Lou Lys Lys Arg Ala Asn Lou Lou
420 425 430 Asn Ala Lou Asn Asn Lou Gu @y Val Thr Cys Asn Pro Ser du
435s AZROGIAAD| Mgy SerNist |TeyAspAlia PRhEheHreo L& Glu Ase Arg Lou Pro Ala Lys Ala
d U450 455 460 150yr Ala Asn 38 Ile Gy Ly®WAla Pro Asp Ala Tyr Tyr Cys
Gn

Asn Ala Vai Val Ser Arg Tyr Pro Ser Asp Ala Val Ser Arg Ala Arg

165 170 175

Leu Tyr Leu Giy His 1le Gly GIn Arg Thr Gly Ala Tyr Thr Asp Ser
180 185 190

Ala Giy Tyr Ala Phe Val Arg Asp lle Val Ala Gln Tyr Val Asn Glu
195 200 205

Arg Asp Ala Tyr Val Lys Pro Leu Gin Glu Ala Ser Ser lle Val Leu
210 215 220

Thr Asp Gly Ala Ser Thr Gly Va! Arg Ile lle Leu GIn Thr Leu Val
225 230 235 240

Gly Asp Glu Lys Asp Ala Val Met lle Pro ile Pro GIn Tyr Pro Leu
245 250 255

Tyr Thr Ala Gin 1le Ala Leu Leu Gly Gly Thr Pro Ala Met Tyr Tyr
260 265 270

Leu Arg Glu Ser Glu Gly Trp Ala Leu Asn Val Gly Glu Leu Giu Ala
275 280 285

Val Tyr Lys Asp Gys Val Ala Asn Gly Asn Ala Thr Pro Arg Val Leu
290 295 300

Val Val [le Asn Pro Gly Asn Pro Thr Gly Gly Val Leu Glu Arg Thr
305 310 315 320



465 470 475 480 Lou Lou Gu Ala Thr dy lie Cys Val Val Pro Ay Ser Gy Phe
Gy 485 490 495 Gn Lys Asp Ay Thr Trp His Phe Arg Thr Thr Phe Lou Pro Ser
Gu 500 505 510 Div Alalle Au @y Val Cys Lys Arg Ile Ala Asp Phe H's Gn
Ser 515 520 525 Phe Met Asn Lys Tyr Lys 530 <210> 45 <211> 1710 <212>
DNA <213> Trypanosoi na brucei <400> 45 atggatatat atttattttc cgtttggttt

at acagaacg aggaaaagtg tttggatt©wt 60 91 ctaaacatta gtaagaagaa caaagccaag

t cgagcgt ac aacacattgg cgggttagcg 120 ogaaaacaga atcctgaacc cacaaaatca
atttttgtgt cgagatacgg accacgatca 180 ctgaagacct cgacaat gaa aggtaaccag

gaat tt tyal MeBgRAQDYE DEI0gE PEACE! tys 24P Hid IgARYYPICDeut t Cacat caa cccacgcegta
aagaaggct o agt atggegt gcgcgggctizp300 gtgccgaggc gagccgacga aat cagggag
gaaatccgtt caggcacggg gaagtcgaag 360 ttctccttca acgaactggt ttactgcaac
attggcaacc cccaagccct gaagtagaag 420 ccgcttacct ttcaccgcca agtgatgtcg

cttat cqat 4 £ApCht vh € yrIfh 9AEGAL 10 40 ThiRRGORF GfL fgt Ct Ctcgata tccctct gat
getgtttccc gtgegegtct ctacttgggc 540 cacaggggcc aacgtactgg cgcctacacg
gactccgcag gctatgcctt tgtacgtgac 600 atcgtcgcgc agtatgtgaa tgagcgtgac
gcctat gt aa aaccgcttca ggaggcatcg 660 tcgattgtgc ttacagacgg cgcaagcact

00t 91 95e &4 8R'rhb AL ORE a1 LAY du TR00r G 47} §0Rna00RCOCt O oat gatt cec
atcccgcagt akgcgctgta cacggeac 365

Thr Asp Thr Val Leu Val Ser Leu His Ser Val Ser Lys Gly lle {le
370 375 380

Gly Glu Cys Gly Arg Arg Gly Gly Tyr Phe Thr Leu Thr Asn Ala Pro
385 390 395 400

Pro Giu Leu Val Glu Gin Val Met Lys Leu Cys Ser Ile Asn Leu Cys
405 410 415

Ser Asn Val Asn Gly GIn Leu Met Thr Ala Leu Met Cys Ser Pro Pro
420 425 430

Lys Pro Gly Asp Ata Ser Phe Asp His Tyr Thr Ala Glu Tyr Ser Gly
435 440 445

lle Phe Glu Ser Leu Lys Arg Arg Ala Asp Leu Leu Afla Lys Glu Leu
450 455 460

Asn Asn lle Arg Gly Phe Lys Ser Gin Ser Val Glu Gly Ala Met Tyr
465 470 475 480

Ala Phe Pro Thr {le Glu Leu Pro Pro Lys Tyr Val Lys His Asn Asp
485 430 495

Glu Met Asn Ser Lys Glu Gly Arg Gin Leu Ala Pro Asp Ala Arg Trp
500 505 510



attgcattgt tgggaggtac ccccgcgatg tattaccttc gtgagagcga aggctgggcg 840

ct gaacgttg gagagctcga ggcagtatac aaagactgtg tggcgaacgg aaacgcgacg 900
ccccgegtge tcgtcgtgat taaccotggt aaccctacag gtggcgtgtt ggagcgcact 960

gt gat ggagg aggttgccaa gttctgttgc gatcacggtg ttgtgctcat ggccgatgag 1020
gtttaccagg aaaatatcta caccgcgagg aagcggtttg agagttttcg gaagattgtg 1080
ctcgaacttc caccaccata caacaccg accgtgcttg tttccttgca ctccgtgtcg 1140
aagggtatta tcggtgagtg tggtcgccgt ggtgggtact tcacactcac aaacgctccg 1200
cctgagtfaqg t C tgaaattg t ctatt ct.ctgcag caacgtcaac 1260
ggtcago‘{'?gmi §%(a:lgs{jgg'g%%%%&gh’cg'ec‘%g&ﬁb%@a@"%ﬁ’bé‘?{gat gc gagcttcgac 1320
cactacacgg cagagtacag tgg tttt gaaagcctta agcgccgtge tgacctgett 1380
gcaaaggaac tgaacaacat ccgtggtttc aagtcccaat ctgttgaggg ccccatgtac 1440
gctttccceca ctat ct cgctcceca tacgt gaa aacgat ga gat gaactca 1500 92
aaggagg‘ﬂ&§h%§@aéig%?@%mg§'gd§%£ﬁba%sé’g?%%gﬁg@'ﬁg"ggﬁ‘cttct cgagagcacc 1560
ggtattgtt 3 ggtgccggg t 3tggcttt ggg cagc ctgggacact gcacttccgc 1620
acgacgat cc tcccacccga agcgcatatg gagcgtgtgg tgaaggctct gcgccagttc 1680
caggagggoa tttgggccaa gtatgcataa 1710 <210> 46 <211> 569 <212> PRT <213>
Trypang’g’ﬁﬁﬁ“ B'r“u@éi”'sﬂ‘?foﬁﬂ %V%Ya'ﬂég)“lq keuTArE Birafiephe Ser val Trp Phe Ile Gn
Asn G P4 u Lys 1 5% 15 Cys Lt Asp Phe Leu®®sn 11e Ser Lys Lys Asn Lys
Ala Lys Ser Ser 20 25 30 Val Gn Hs Ile Ay Ay Leu Ala Arg Lys A n Asn

Pro Au Pro Thr 35 40 45
Gin Glu Gly 1le Trp Ala Lys Tyr Ala

565

<2100 47

<2115 1494

<212> DNA

<213> Leishmania major

<400> 47
atgetgecgee acgetgeteg ttgetttitca ccaaggcaat gotacgtaag cectegegte 60

atggaggegeg aatacgeegt gogeggegete atoccogegecge gegegeatga gatcaaggee 120
gacttggcta caggeoacgg cacctacteg ttcgaaagee togigtacig caacatcgge 180
aacccgeagt cagtggggea gatgecgeta acgttotace gacaagtgat getgetegte 240
gatgegocgt toctgeotgsa sgatgcggaa atcgttgege ggcigocaga ggacgeogtt 300
gocacgegege gcaggtacet ttoggagate geggacggeca ccgecgegta cacagagtet 360
tteggcitce getttgeceg cectgocgtt gogecgeaca tcaacgaget cgaccatgge 420
gtgageocgg ctgegacget gaacgatate tgtctgacag acggcgegag catggetgee 480
aagetgttce tgcagetcet tgteggecegge sgopapgegatz cigtgatgat cocggtteog 540
cagtatccge tatactotge geagattget ttacttigece ggetgaaget gcocctacgse 600
ctgeacgagt ctgaggeete ggtaatgaag ttgtegeace ttettegecec gtacgagoge 660
tgegtgaccg agagoggeee gacgeogege ttgtttgtet geatcaacece cgggaaccog 120

acggegaacg tactggagcg ctgogtgatg gaggacetcg tgeggttetg cocaczagege 780



Lys
Thr
Ser
Val

Arg
93

140
150
165
180
196
210
225
Lou
Tyr

Ser Ile Phe Val Ser Arg Tyr Ay Ala Arg Ser Leu Lys Thr Ser 50 55 60
Met Lys Gy Asn Gn GQu Phe Phe Gn Lys Ay Gy Ala Hs Val 65 70 75 80
Lys Gy Val His Ile Asn Pro Arg Val Lys Lys Ala G n Tyr Ala 85 90 95
Arg Gy Lou Val Pro Met Arg Ala Asp Qu Ile Arg Gu Qu Ile 100 105 110
Ser Ay Thr Gy Lys Ser LyggPhe Ser Phe Asn GQu Leu Val Tyr 115 120 125
Cys Asn lie Gy Asn Pro Gn Ala Leu Gu Gn Lys Pro Lau Thr Phe 130 135
Hs Arg Gn Val Met Ser Lou Ile Asp Ala Pro Phe Leu Lou Gu Asp 145

TR S fofbe Bupeltfse Bloefiol Bl ko RBloAE BT AT 15T Y sp Ser
%goﬁt%gag&A?cgc g&éﬁ)&%{ggﬁfggﬁ%}g‘fo\(@% é%?%éﬁbguég%ﬁ%%g\ég uquaaesgr Térer V?: eAf/gl GlL(l;u
215 B8R it Q) Okl ol ol © MS 0w 50 T o e
245 20t e60 Ppacehbdot Wlteledt Sulbodek® afdeBhrbthobitibed ¥ 1oy Thr Pro Ala Met Tyr

atcaacctgt gtgcaaacgt gaacgggcap tigatgactg cgetgatgteg ctegecgccg 1080

cgegaggecg aagegageta cgegetgeac cgpegogagt acgacgagat ctttacggge 1140

atgaaggage gegetgaget gotggegeege gagettgege ctgtgogeee gototegtge 1200

caaccggtae agegogcaat gtacgegttc ccgagaattg tgttgcctga gogetacece 1260

cageggaacg aggagotgaa cgogaaggag ggtoggcage ttgogetgea cgegogetge 1320

gogotggage tgotggagtc gagoggeate gttgttgtec coggeteteg gticeggcag 1380

gaacccggea cgotecactt teggatcacg attctecege ctctitgaaca gattgatcgg 1440

atggtgcgte cgatocgoga gitccaggac cggatetacg agcagtacge ttaa 1484

<210> 48

Q21> 497

212> PRT

<213> Leishmania major

<400> 48

Met Leu Arg His Ala Ala Arg Cys Phe Ser Pro Arg Gin Cys Tyr Val

1 5 10 15

Ser Pro Arg Val Met Glu Ala Glu Tyr Ala Val Arg Gly Leu lle Pro
20 25 30

Ala Arg Ala Asp Glu lle Lys Ala Asp Leu Ala Thr Gly His Gly Thr
35 40 45

Tyr Ser Phe Giu Ser Leu Val Tyr Cys Asn lle Gly Asn Pro Gin Ser
50 55 60



260
275
290
305
Val

Lys
Tyr
Ay
Asn
Ser
Met
Al a
Leu
Val

265 270 Lou Arg Au Ser Gu Gy Trp Ala Lou Asn Val Ay Qu Lau Qu Al a
280 285 Val Tyr Lys Asp Cys Val Ala Asn Ay Asn Ala Thr Pro Arg Val Lou
295 300 Val Vval Ile Asn Pro Ay Asn Pro Thr Ay Ay Val Lou Qu Arg Thr
310 315 320 94 Val Met u GQu Val Ala Lys Phe Cys Cys Asp Hs Ay Val
Leu 325 330 335 Met Al a ASF Gu Val Tyr Gn Qu Asn Ile Tyr Thr Ala Thr
Arg 340 345 350 Phe Qu s@f Phe Arg Lys Ile Val Lou Qu Leu Pro Pro Pro
Asn 355 360 365 Thr Asp Thr Val Lou VaI Ser Leu His Ser Val Ser Lys
Ile Ile 370 375 380. Gy GU%?G Arg Ay Ay Tyr Phe Thr Lou Thr
Al Vapy Gaghet Pop LagBir Ahe Tyrphrg T (fal "%' IL°'(39‘U Gn Val Met Lys Lou Cys

| | f5Asn Leu Cys 465 410 415 S8 Asn Val AsB0GAy Gn Leu Met Thr Ala Leu
Cys Ser Pro Pro 420 425 430 Lys Pro Ay Asp Ala Ser Phe Asp His Tyr Thr
Au Tyr Ser G 435 440 445 1le Phe Qu Ser Lou Lys Arg Arg Ala Asp
Leu‘\SNAéa EspsPhaLeu LavuGlader AbsGlaeide Valshlapdss Ley BroaArg Gy Phe Lys Ser G n Ser
Au Ay Ala M8 Tyr 465 47% 475 480 95

Giu Asp Ala Val Ala Arg Ala Arg Arg Tyr Leu Ser Glu Ile Gly Thr
100 105 110

Gly Thr Gly Ala Tyr Thr Glu Ser Phe Gly Phe Arg Phe Ala Arg Ala
115 120 125

Ala Val Ala Ala His 1le Asn Glu Leu Asp His Gly Val Ser Pro Ala
130 135 140

Ala Thr Val Asn Asp Ile Cys Leu Thr Asp Gly Ala Ser Met Gly Ala
145 150 155 160

Lys Leu Phe Leu GIn Leu Leu Val Gly Gly Ala Ser Asp Afa Val Met
165 170 175

I!le Pro ¥al Pro Gln Tyr Pro Leu Tyr Ser Ala Gin Ile Ala Leu Leu
180 185 190

Gly Gly Val Lys Val Pro Tyr Gly Leu His Glu Ser Glu Gly Trp Val
195 200 205

Met Lys Leu Ser Asp Leu Val Ala Ala Tyr Glu Arg Gys Val Thr Glu
210 215 220

Ser Gly Ala Thr Pro Arg Leu Phe Val Cys Ile Asn Pro Gly Asn Pro
225 230 235 240

Thr Gly Asn Val Leu Glu Arg Cys Val Met Giu Asp Val Val Arg Phe
245 250 255



Ala Phe Pro Thr Ile Div Lou Pro Pro Lys Tyr Val Lys His Mi Asp 485 490 495
GQu Met Asn Ser Lys AQu Gy Arg Gn Leu Ala Pro Asp Ala Arg Trp 500 505 510
95 Ala Leu Qu Leu Leu Qu Ser Thr Ay lie Val Val val Pro Gy Ser 515 520
525 Gy Phe Ay Gn Gn Pro Gy Thr Leu H's Phe Arg Thr Thr Ile Leu 530
535 540 Pro Pro Gu Ala H's MeggQ@u Arg Val Val Lys Ala Lou Arg Gn Phe 545
550 555 560 Gn AQu Ay Ile Trp Ala Lys Tyr Ala 565 <210> 47 <211> 1494
<212> DNA <213> Lei shmani a naj or <400> 47 atgctgcgcc acgctgctcg ttgecttttca
ccaagg t t atacgccgt gcgggggctg

at cccgé@%@'%@%@ﬁg Wﬂatcgetﬁcl'g'gw} Elagg'b ofi gagtaﬁgg%?aﬂlcaggccacgg cacctactcg

tt cgaaagcc tcgt gt actg caacatcggc 180 aacccgcagt cagt ggggca gatgccgcta
acgttctacc gacaagtgat ggtgctcgtc 240 gat gcgccgt t cct gct gga ggat gcggaa
osacoditie LR AL TAORCRAEE B Lo 00 phegfgg 4§0fu0caggt acct {icggagatc
gggacgggca c cgta ca gtc ggct CC ggtttgcccg cgctgecegtt
gcggcgcaca tcaacgagct cgaccat ggc 420 g gagcccgg ctgcgacggt gaacgatatc

tgtct gacag aeggcgcgag cat gggt gcg 480 aagctgttcc tgcagctcct tgtgggcgge

gcgagc goggagtlg ggghoggg @ 2,4', Metceegt@ %crgEeut atactctgc gcagattgct

ttactt 300

His Ser Thr Ser Lys Giy Val lle Gly Glu Cys Gly Arg Arg Gly Gly
305 310 315 320

Tyr Phe Cys Met Thr Asn Leu Pro Ala Ala Leu Arg GIn GIn Yal Val
325 330 335

Lys Leu Cys Ser lle Asn Leu Cys Ala Asn Val Asn Gly GIn Leu Met
340 345 350

Thr Afa Leu Met Cys Ser Pro Pro Arg Glu Gly Glu Ala Ser Tyr Ala
355 360 365

Leu His Arg Arg Glu Tyr Asp Glu lle Phe Thr Giy Met Lys Glu Arg
370 375 380

Ala Glu Leu Leu Ala Arg Glu Leu Giy Ala Val Arg Gly Leu Ser Cys
385 390 395 400

Gin Pro Val Glu Gly Ala Met Tyr Ala Phe Pro Arg tle Val Leu Pro
405 410 415

Glu Arg Tyr Ala GIn Arg Asn Glu Glu Leu Asn Ala Lys Glu Gly Arg
420 425 430

Gin Leu Ala Leu Asp Ala Arg Trp Ala Leu Glu Leu Leu Glu Ser Ser
435 440 445



ggt aat gaag
gaccccgcgce
ctgcgtgatg
cgaggt gt ac
tgtgcttg

atcgaaaggg
gcct gct gecg

tt gt cggacc
ttgtttgtgt
gaggacgt cg
caggagaacg
at gcct gagce
gt gattggtg
ct gcgecage

ct gcacgagt ctgaggggtg
t gcgt gaccg agagcggcgce
acggggaacg tact ggagcg
ggcat gct gc tgcttgcaga
tttttgagct tccgcgaggt
cttgtgtcac tgcactcgac
tatttctgca tgacgaacct

ttgttgccgce
gcat caaccc
tgcggttctg
t gt acgacac
cgtactgctc
aat gcgggceg
aggtt gt gaa

3;23:33@@3;@2%2@23%?2r02@gzs3?3@:@e2%8§§§5@390;%x‘;z%;;g;?

at gaaggagcrgcgctgagct gdtggcgcge gagett gggg
caaccggt gg agggcgcaat gtacgcgttc ccgagaattg
cagcggaacg,. aggagct gag cgcgaagga t
ocgctodiid { B Haddt oldd gl
gaaoccdffa cgct gcact cggat cacg & ctcccgce
at ggt gcgt g cgatccgcga gttccaggac cggatctacg
<211> 497 <212> P 3> Lei shmani a nmgj or

Ile Lys Ala Asp Lau Ala Thr Ay H's @y Thr
Leu VaIMTyr Cys Asn Ile Gy Asn Pro @ n Ser
a

A [1)2
<2
Q2
213

49

1455

DNA

Entamoeba histolytica

<400> 49
atgaaagcat tttcaagaca aagtattaat ccttgtatca ttgcaactca
agaggaaaat tagtattaga ggcaaatgag attcaaaaag aaattgaaga

tecatttgag aaagtagttt attgtaatat

3R BRg0e et

ctgtgcgegg

tgttgcctga
ot gga
ctgg
ct cft’gaaca

agcagt acgc

gt acgagcgg
cgggaacccg
ccacgagcgc
gcgacgccgg
ggagacgat g
gcgcggeggg
gct gt gctcg
ot cgccgcecg
ctttacgggc
gctctcgtge
gcggt acgec
cgcgeggt gg
gt t ogggcag

gatt gat cgg
ttaa 1494

RT <21 <400> 48 Met Lou Arg
Al a Ar dlebyal pigchladie pregblafhe EmAse\Ase Ha TWeflu 640 Br10 15 Ser Pro Arg Val Met
GQu Ala Au Tyr A48 val ArgGIy4990uIIePr02‘@552530 Ala Arg Ala Asp G u

aaaggaaaaa ataatcctta
cagatatgta accaacagcc
cctgagettt taaatcatac
attattaata gtettgstte
attcaattca gaaaatcaat
cctgatgacg tatttataac
ttgatttcac atcctettea
gettcaatat ctcaattege
tggtcaacag atatgacate
caagigaaag gattigttte

caaaatatga aagaaattat

attaacatat
aaccettttt
tactggaaca
tigtaaattt
cgatggagea
tggaattatg
aggttttcaa
cetaagaaaa
tattaaccca

agaatttige

ccaaggcaga ttatctcaat
ccgaaagatg ttatcaccca
agteggtgcat atactaattc
ataaaacata gagatggaac
tctactggaa taaaaatgat
attectattc cacaatacce
attaattact ttctagatga
gtttatgaac aageggttea
getaatocaa ctggacaagt

tatgaaaaaa aaatttigtit

660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
<210> 48
Hs A a

96

35 40 45 Tyr Ser Phe A u Ser
atatgctgtt 60
agcaagazaa 120
tggtaatcca 180
agttgaatat 240
tgetaaaaaa 300
tatgggagtt 360
tgetocatee 420
tttaaatatg 480
attatacagt 540
atcaaaaaaa 600
aaaaggtatt 660
tcttacagtc 720
attagetgat 780



50 55 60 97 Val Ay Gn Met Pro Lou Thr Phe Tyr Arg G n Val Met Val Lou Val
65 70 75 80 Asp Ala Pro Phe Lou Lou Qu Asp Ala Qu lie Val Ala Arg Lou Pro

85 90 95 du Asp Ala Val

100
115
130
145
Met

Lou
Val

Thr
Asn
Val

Au

Ala Arg Ala Arg Arg Tyr

Lou Ser Gu lle Ay Thr

105 110 Gy Thr Ay Ala Tyr Thr u Ser Phe Ay Phe Arg Phe Ala Arg Al a
120 125 AIaVaIAIaAIaHlslleAsnGIuLouAsles Gy Val Ser Pro Ala
135 140 Ala Thr Val AsnAéBIIe(,ys Lou Thr Asp Ay Ala Ser Met Ay Al a

150 155 160 Lys Lou Phe Lou G n Lou Lou Val

Gy Gy Ala Ser Asp Ala Val

165 170 175 lie Pro Val Pro an% Pro Lou Tyr Ser Ala Gn lie Ala Lou

18¢padiataty gegaggalatgtgoeghppe plpgcatiip ¢
195 200 205 Met Lys Lou Ser Asp Lou Val

Btteder 2aeggfaltdy B#S Q u Ser Au dy Trp
Ala Ala Tyr Au Arg Cys Val

d uaaﬂceatzaggszmggtgéﬁaa@ayt Aftgaetiip tP’F’éttA'th“EEﬁmDﬁe Cys Ile Asn Pro Ay
Pro 225 230 235 240 Thr Gy Asn Val Lou Qu Arg s Val Met A u Asp
Val aapgegtiph ategipgatastgeanseses geteqapalt pweatper matpttgay N@ﬁ Lou Leu Lou Al a Asp

Val Tyr Adn du

tea ttgctc gtictcagat gtataaaata geatctacca atttatgttc aaatgtagtt 1020

getcaagaga tggtteaaat aattigcaac ccaccaaaag aaggtgatga atcttatcca 1080

aaatacatga atgaasaaat gteciatttta aactctttga aaagaaaagc caagttacte 1140

tattctettc taaatgagte tgaaggaatt tecttgtaatg aagetatgeg tectctttat 1200

cttttcccaa agattacatt cccaaacaaa tatattgatg agtgtaaaag aaaggatcaa 1260

aaaccagatgz aattgtatte tttaaggatg ttaasaagta tagggetgte tgttgttcca 1320

gegatctggtt ttgptcaaaa agataatacg tatcatttta gaattgccat tctaccacca 1380

gaaaatgaaa tacagaatat tgecgtcaaa ataaaaactt ttcatacatc ttttatgaag 1440

gactattgte actaa

<210> 50

<211> 484

<212> PRT

<213> Entamoeba histolytica

<400> 50

1455

Met Lys Ala Phe Ser Arg GIn Ser 1le Asn Pro Cys 1le [le Ala Thr
1 b 10 15

Gln Tyr Ala Val Arg Gly Lys Leu Val Leu Glu Ala Asn Glu fle GlIn
20 25 30

Lys Glu Ile Glu Glu Ala Arg Lys Lys Gly Lys Asn Asn Pro Tyr Pro
35 40 45

Phe Glu Lys Yal Val Tyr Cys Asn lle Gly Asn Pro Gln lle Cys Asn
50 55 60



260
275
290
305
Val
Met
Al a

Ser
I'le
Lys
Lou
Gn
Au

265 270 Asn Val Tyr Asp Thr Arg Arg Arg Phe Lou Sor Phe Arg Gu Val Val
280 285 Lou Gy Met Pro Qu Pro Tyr Cys Ser Au Thr Met Leu Val Ser Lou
295 300 His Ser Thr Ser Lys Gy Val Ile dy Au Cys Gy Arg Arg Ay Ay
310 315 320 Tyr Phe Cys Met Thr Asn Lou Pro Ala Ala Lou Arg Gn G n Val
325 330 335 Lys Lou Cys I\S/g[nlle Asn Lou Cys Ala Asn Val Asn Ay G n Lou
340 345 350 Thr Ala Lou Cys Ser Pro Pro Arg Au @Ay Qu Ala Ser Tyr
355 360 365 Lou His Arg Arg Gu Tyr Asp Gu Its Phe Thr Ay Mt Lys

Arg. 37 75 38 Lou AI Leu Gy Ala Val Arg Ay Lou
Q/s GIn fae; '5”95"“3 5 M’Og' qt';@r‘?l“bhﬂ Ve Sety lf%qu%\lqﬂ Met Tyr Ala Phe Pro Arg
val®Lou Pro 405 490 415 Qu A7r59 Tyr Al a G A0 Arg Asn Qu G u Lou Asn Al a
Gu Gy Arg 420 425 430 A n Leu Ala Lou Asp Ala Arg Trp Ala Leu G u Lou
A u Ser Ser 435 440 445 99 dy lle Val Val Val Pro Ay Ser Gy Phe Ay
q Preddu &y lerrisn sy Thsir JI:B‘()':'P"E'Lfififﬁ Lyg dsppfpd 'A?& le Thr Ile Lou Pro Pro Lou
Gnlle Asp A 465 470 47% 480

His Ala Lys Lys Ife lle Asn Ser Leu Gly Cys Thr Gly Thr Ser Gly
100 105 110

Ala Tyr Thr Asn Ser Met Giy Val lle GIn Phe Arg Lys Ser |lle Cys
115 120 125

Lys Phe !le Lys His Arg Asp Gly Thr Ala Pro Ser Pro Asp Asb Val
130 135 140

Phe Ile Thr Asp Gly Ala Ser Thr Gly ile Lys Met l{e Lau Asn Met
145 150 155 160

Leu [le Ser His Pro Leu His Giy Ile Met 1le Pro lle Pro Glin Tyr
165 170 175

Pro Leu Tyr Ser Ala Ser lle Ser Gin Phe Gly Gly Phe Gin lle Asn
180 185 190

Tyr Phe Leu Asp Glu Ser Lys Lys Trp Ser Thr Asp Met Thr Ser Val
195 200 205

Arg Lys Val Tyr Glu Gin Ala Val Glu Lys Gly lle GIn Val Lys Gly
210 215 220

Phe Val Cys lle Asn Pro Gly Asn Pro Thr Gly GIn Val Leu Thr Val
225 230 235 240

Gin Asn Met Lys Giu 1le Iie Giu Phe Cys Tyr Glu Lys Lys |le Cys
245 250 255



Met Val
Ala <210> 49 <211> 1455
at gaaagcat tttcaagaca aagtatt aat
agaggaaaat tagtattaga ggcaaat gag
aaaggaaaaa ataatcctta tccatttgag
cagat at gt a accaacagcc attaacat a2
cctgagcttt taaatcatac aacccttttt ccgaaagatg ttttcaccca
attattaata gtcttggttg tactggaaca agtggtgcat atactaattc
at t caatlise hewgbladiap @aava 't Tyg tGdra Atut Asn Al aéﬂa&iatf‘au d&glrieggaac
cctgat gacg tatt26@t aac cgat ggafca tctact ggad0 t aaaaat gat
ttgatttcac atcctettca tggaattatg attcctattc cacaataccc
gcttcaatat ctcaattcgg aggttttcaa attaattact ttctagatga
t ggt cadeaghraseatfyaded bysol aaghaaser bt hat adty dagioggt t ga
caagt gaaag gamsttgtttg tatsmccca ggtaatzeaa ct ggacaagt
caaaat at ga aagaaattat agaattttgc tatgaaaaaa aaatttgttt
gaagt at at c aagagaat at ctacggtgaa ataccattta catcattcag
aagt cagki8er0ndati @ 8601 1o RARRAPIRNer Wb I SROGE Xdy Pt BAL LT T
aaaggat t t bgpat ggt gaat g tmgaaagcga ggt ggat att tccagat aga
tcatttgctc gttctcagat gtataaaata gcatotacca atttatgttc
ggt caagaga tggttgaaat aatttgcaac ccaccaaaag aaggtgatga

aaat acq Paihe W BAdk e I ¢ GRE Trime 3RC1RLAIL 98, FRAGAAAATC
305 310 315 320

ccttgtatca ttgoaactca
att oaaaaag aaattgaaga
aaagtagttt attgtaatat
ccaaggcaga ttatctcaat

Ser Phe Ala Arg Ser Gin Met Tyr Lys lle Ala Ser Thr Asn Leu Cys
325 330 335

Ser Asn Val Val Gly GIn Glu Met Val Glu lle Iie Cys Asn Pro Pro
340 345 350

Lys Glu Gly Asp Glu Ser Tyr Pro Lys Tyr Met Asn Glu Lys Met Ser
355 360 365

11e Leu Asn Ser Leu Lys Arg Lys Ala Lys Leu Leu Tyr Ser Val Leu
370 375 380

Asn Glu Cys Glu Gly 1ie Ser Cys Asn Glu Ala Met Gly Ala Leu Tyr
385 390 395 400

Leu Phe Pro Lys |le Thr Phe Pro Asn Lys Tyr lle Asp Glu Cys Lys
405 410 415

Arg Lys Asp Gin Lys Pro Asp Glu Leu Tyr Cys Leu Arg Met leu Lys
420 425 430

Ser Ile Gly Val Gys Val Val Pro Giy Ser Gly Phe Gly Gin Lys Asp
435 440 445

atatgct gtt
agcaagaaaa
t ggt aat cca
agt t gaat at
t gct aaaaaa
t at gggagt t
tgctccat cc
tttaaatatg
att at acagt
at caaaaaaa
aaaaggt at t
tcttacagtc
attaactt at
aaaggtattg
tagtgtttca
aaat at t aat
aaat gt agt t
atcttatcca
caagttactc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140

Arg Ala Ile Arg Gu Phe Gn Asp Arg Ile Tyr Gu G n Tyr 485 490 495

<212> DNA <213> Ent anpeba hi stoiytica <400> 49

100



tattatgttc taaatgagtg tgaaggaatt tcttgtaatg aagctatggg tgci:ctttat 1200
cttttcccaa agattacatt cccaaacaaa tatattgatg agtgtaaaag aaaggatcaa 1260
aaaccagatg aattgtattg tttaaggatg ttaaaaagta taggggtgtg tgttgttcca 1320
ggatctggtt ttggtcaaaa agataatacg tatcatttta gaattgccat totaccacca 1380
gaaaat gaaa tacagaatat tgccgtcaaa ataaaaactt ttcatacatc ttttatgaag 1440

gactattgtc actaa 1455
hi stol ytica

Ile
du
Pro
lie
Ile
Lys
Thr
Arg

Al a Thr

<210> 5003<211> 484
<400> 50 Met Lys Ala Phe Ser Arg @ n Ser
151015 dn Tyr Ala Val Arg Ay

<212> PRT <213> Ent anpeba

lie Asn Pro Cys lie

Lys Lou Val

Lou Au Al a Asn

| | s@lir Do His ProArel blg AR lilel Lew P Brochily Asn §luntlg Lys Lys Gy Lys Asn Asn

Tyr PA® 35 40 45 P du Lys ValfbOval Tyr Cys Asn lie Ay As,,
50 55 60 101 Gn Gn Pro Leu Thr Tyr
r 65 70 75 80 Pro Qu Leu Leu Asn His Thr Thr

Cys Asn

Val Qu Ty

Pro Gn

Pro Arg Gn lle Ile Ser
Leu Phe Pro

AsBinvAdn |lleckiTNal BB de LebThrHihg Hid Ehr(Ses Phydetilye |1 e Asn Ser Leu Ay Cys

A wThr Ser Ay 4M00 105 110 Afa Tyr Thr As#0Ser Met dy Val
Ile Cys

Lys Ser

115 120

Asp Tyr Cys His

<210> 51

211> 1452

<212> DNA
<213

<400> 51

Entamoeba histolytica

125

atgagatcat tcgotagiga aaatattagt ccagatgtag tigcattcca atttgetgta

cgtggtaaaa
gaaggtaaac
caattattaa
ccteotetta
attattaaag
gettatetta
ccagaagata
atgettteac
gettgtatte
tggttaccag
aaaattaageg
gacactataa
gaagtatate

getacaatgg

ttgctattet ttcagaagaa
caaatcctta tccattigaa
atcaaaaacc attaactttt
cagaacaicc agaacttttc
ctactggttig taatggaaca
gacaaacaat tgcacgittc
tttatttaac tgatggtgot
atccacttca tggtattate
aacaattagg aggaaaaaca
acattaatga tattaaggaa
cattagttegt tattaatcca
aagaaattat tagattctgt
aagaaaatat ttggactgat

aaccagaaat tgcacatgga

attgataatg
aaagttgtta
gttagagaaa
catgetgate
actggtgett
ttagaagaaa
tetattecta
attccaaatc
tgteattata
caatatgaaa
ggaaatccat
aacgaaaaga
gttecattea

cttgaattaa

ctattaaaaa agcaaaagca
aatglaatag tgegtaatcet
ttacttctat ggtagaatat
ctgtigoteg tgoctaaagaa
actcaccatc taaaggtctt
gagataatgt tccaatgtce
ttaagattegt tatecaatta
cacaatatce attatatget
atttaaacga agataattat
aatatcagaa tgaaggaatt
gtggagaagt tttaccagtt
agatttegttt aatggctgat
actcatttag asasaattctt

tttcttteca ttotattica

60

120

180

240

300

360

420

480

540

600

660

120

180

840

900

Ile G n Phe



Lys
Phe
160
175
185
200
215
225
Cys
I'le
Val

Phe
Asn
Ser
Ile

Phe Ile Lys Hs Arg Asp Gy Thr Ala Pro Ser Pro Asp Asp Val 130 135 140
Ile Thr Asp Gy Ala Ser Thr Ay Ile Lys Met Ile Lou Asn Met 145 150 155
Leu Ile Ser His Pro Leu Hs Gy lie Met Ile Prolle Pro Gn Tyr 165 170
Pro Leu Tyr Ser Ala Ser Ile Ser Gn Phe Ay Ay Phe Gn Ile Asn 180

190 Tyr Phe Leu Asp G u Sehgdys Lys Trp Ser Thr Asp Met Thr Ser Val 195
205 Arg Lys Val Tyr Qu Gn Ala Val Qu Lys Ay Ile Gn Val Lys Ay 210
220 Phe Val Cys lie Asn Pro Ay Asn Pro Thr Ay G n Val Leu Thr Val

33%&%%%*%@8“5%“@@5%&%%% wileel el B AL e T oy 'g
Ly et fistadene Atfausifc GFforeet et il o sif;vgﬂe 'sor ?Lﬁipe y
|| it ot oGk Yoo, §odibors ol Tyr LS 116

&h;ttﬁﬂaalﬂf %ag gaggztgaagg‘;cgtt?)gg%tct&%g aaAchgaayg%l ag;/a"%!.attg y 190” Gu Mt Val Gulle

tgtgatattt tcaataagtg tgaaggtatg tottetaata gaegctgctge agetatgtat 1200

ccCco

cttttcecaa gaattacatt accagaaaaa ttcataasaag aatgtcatga aagacatgaa 1260
gatccaaatg aaacatattg tattgasatg ttaaaaaaga ctggaattge tgttgtasaa 1320
ggetotgpat ttggtcagaa aaagggtaca tatcatttta gaattgettt gttaccacca 1380
gaaaatgaaa ttgaagaagt tggaaaaaga attcaagtat tccataattc ttttattcaa 1440
caatacaagt aa 1452
210> 52

Q11> 483

<212> PRT

<213> Entamosba histolytica

<400> 52

Met Arg Ser Phe Ala Ser Glu Asn lle Ser Pro Asp Val Va! Ala Phe

1 5 10 15

Gin Phe Ala Yal Arg Gly Lys lle Ala lle Val Ser Glu Glu lle Asp
20 25 30

Asn Ala lle Lys Lys Ala Lys Ala Glu Gly Lys Pro Asn Pro Tyr Pro
35 40 45

Phe Glu Lys Val Val Lys Cys Asn Ser Gly Asn Pro GIn Leu Leu Asn
50 55 60

Gln Lys Pro Leu Thr Phe Val Arg Giu 1le Thr Ser Met Val Glu Tyr
65 70 75 80



340
355
370
385
Lys
Lys
Asp
Asn
Phe

DNA <213> Ent anpe

345 350 Lys Qu Gy Asp Qu Ser Tyr Pro Lys Tyr Met Asn Qu Lys Met Ser
360 365 Ile Lou Asn Ser Lou Lys Arg Lys Ala Lys Lou Lou Tyr Ser Val Lou
375 380 Asn Qu Cys Gu Ay Ile Ser On Asn Gu Ala Met Ay Ala Lou Tyr
390 395 400 Lou Phe Pro Lys Ile Thr Phe Pro Asn Lys Tyr Ile Asp G u Cys
405 410 415 Arg Lys Asp G& Lys Pro Asp Qu Lou Tyr Cys Lou Arg Met Lou
420 425 430 Ser Ile Ay Vval* Cys VvVal vVal Pro Ay Ser Ay Phe Ay G n Lys
435 440 445 103 Asn Thr Tyr His Phe Arg Ile Ala lle Lau Pro Pro Qu

Gu lle 450_455 460 V, | e Lys Thr Phe H's Thr Ser
MetPrpyE° L%ﬁ"gﬁéb”@%m b“’” W' ﬂ?s‘%z@m 517 <211> 1452 <212>
hi st ol yti ca™ <400> 51 at é‘égatcat tcgct agt ga aaat att agt

ccagatgtag ttgcattcca atttgctgta 60 cgt ggt aaaa ttgctattgt ttcagaagaa
att gat aat g ct att aaaaa ag{gaaaaaca 120 taaac caaatcctta tccatttgaa

aaagt t gtré A abesgfludiad'a

Gtiaadict!y 1p "‘s"l:‘étlé(t1 hta8Yat caaaaacc attaactttt

gtt agagaaa ttact®ct at ggtaga ¥at 240

Ala Tyr Ser Pro Ser Lys Gly Leu Ala Tyr Val Arg Gin Thr !lle Ala
115 120 125

Arg Phe Leu Glu Glu Arg Asp Asn Yal Pro Met Ser Pro Glu Asp lle
130 135 140

Tyr Leu Thr Asp Gly Ala Ser lle Ala lie Lys 1le Val Met GIn Leu
145 150 155 160

Met Leu Ser His Pro Leu His Giy Ile Met |le Pro Asn Pro Gin Tyr
165 170 175

Pro Leu Tyr Gly Ala Cys lle GIn Gln Leu Gly Gly Lys Thr Cys His
180 185 190

Tyr Asn Leu Asn Glu Asp Asn Tyr Trp Leu Pro Asp 1le Asn Asp lle
195 200 205

Lys Glu Gln Tyr Glu Lys Tyr Gin Asn Glu Gly Ile Lys 1le Lys Ala
210 215 220

Leu Val Yal lte Asn Pro Gly Asn Pro Cys Gly Glu Val Leu Pro Val
225 230 235 240

Asp Thr lie Lys Glu lle lle Arg Phe Cys Asn Glu Lys Lys lle Cys
245 250 255

Leu Met Ala Asp Glu Val Tyr Gin Glu Asn lle Trp Thr Asp Val Pro
260 265 210



cetcetetta
attattaaag
gcttatgtta
ccagaagat a
atgctttcac

cagaacat cc
ctactggttg
gacaaacaat
tttatttaac
atccacttca

agaacttttc catgctgatg
t aat ggaaca act ggtgctt
tgcacgtttc ttagaagaaa
tgatggtgct tctattgcta
tggtattaﬁgﬁattccaaatc
gcttgtattc aacaattagg aggaaaaacd tgtcattata atttaaacga
tggttaccag acattaatga tattaaggaa caatatgaaa aatatcagaa
aaaattaggg, cattagtjgt taftaatcca ggaaatccat. gi aagt
gacact a@%a‘“sﬁggrggg"t {r tLVTS a%f &ﬁ@?“fa%&?&\& %\%é’"a'dgg?ftggttt
gaagt at at ¢ adghaaatat ttgg¥etgat gttccattta actcatttag
gct acaat gg aaccagaaat tgcacatgga cttgaattaa tttctttcca
aaaggattct atggagaatq tggtaagaga ggaggaat gt ttgcatgtac
gaat tt g'é'tscﬁ'gtl-t"t ] 'g*aﬂ "Qg%ft Rig dlat Fefa? 'f’?"%%f &% QY (¥t gt t ¢
ggacaagtt fPaat gt ctat adlttgtaat cttc®®aaag aaggagaccc
ttatttaaac aagaaagaga tgaaatcctt ggctctttaa aacgtaaagc
tgtgatattt tcaataagtg tgaaggtatg tgttgtaata gagctgctgg
CUt Lt CoBleAudu BHORE e EUAYANaR B Al e derapnads drca o2
gat ccaa#g aaacatatt @'® attgaaatg tidaaaaaga ctggéattgc
gggt ct ggat ttggtcagaa aaagggtaca tatcatttta gaattgcttt
gaaaat gaaa tt?aagaagt tggaaaaaga attcaagtat tccataattc
caat aca@lgytPhadla Agleu dot

hi st ol ytica
Val Al a Phe

ctgttgctcg
act caccatc
gagat aat gt
ttaagatt gt
cacaat at cc

Ser Asn Val Val Gly GiIn Va! Val Met Ser lle 1le Cys Asn Leu Pro
340 345 350

Lys Glu Gly Asp Pro Ser Tyr Pro Leu Phe Lys Gin Glu Arg Asp Giu
355 360 365

!le Leu Gly Ser Leu Lys Arg Lys Ala Glu Tyr Leu Cys Asp lle Phe
370 375 380

Asn Lys Cys Glu Giy Met Ser Cys Asn Arg Ala Ala Gly Aia Met Tyr
385 390 395 400

Leu Phe Pro Arg lie Thr Leu Pro Glu Lys Phe Ile Lys Glu Cys His
405 410 415

Glu Arg His Glu Asp Pro Asn Glu Thr Tyr Cys 1la Giu Met Leu Lys
420 425 430

Lys Thr Gly lle Ala Val Val Lys Gly Ser Giy Phe Gly GIn Lys Lys
435 440 445

Gly Thr Tyr His Phe Arg tle Ala Leu Leu Pro Pro Glu Asn Glu lle
450 455 460

t gct aaagaa
t aaaggt ctt
t ccaat gt cc
tatgcaatta
att at at ggt
agat aat t at
t gaaggaat t
tttaccagtt
aat ggct gat
aaaaattctt
ttctatttca
caatattcca
taatgttgta
atcctatcca
agaatattta
agct at gt at
aagacat gaa
tgtt gt aaaa
gttaccacca
ttttattcaa

bp Lypile>llager Theoltplepfys <213> Ent anpeba
<400>3282 Met Arg S8¥0 Phe Ala Ser33@ u Asn Ile Ser Pro

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440

104

Asp Val



Ala 11
IIe
Lou
Pro Gn Ty
s Hs

%I’ ¥Se

Thr %

2P
<201
<2
<213

53
1482
DNA

<400> 53
atgtetgget
gtgoetgega
gggaaggcca
clggaacaga
ctgctegaga
gagtatctic
tttgtecgte
gtgeacgeat
caggtteteg
tacacggege
gataactgeg
aataatgoga
ctggatogeg
atggeggacg
cggegaagtee
cactegacgt

acaaacttce

15 10 15 Gn Phe Al a Val

35 40 45 Phe G u Lys Val
55 60 Gn Lys Pro Lou Thr
70 75 80 105 Pro Pro Lou Thr
Ala 85 90 95 Arg Ala Lys Qu
Gy 100 105 110 Ala Tyr Ser

430 a1 4 3

145 150 155

cacgaaagga
tgctocccat
agtaccoott
agecgetgac
acgagaaggt
gecacategg
acatcgtgege
cotetatttt
tggeteacge
agcttacget
cactgaacegt
cccogegogt
acgtgatgga
aggtgtaceca
tecttegget
cgaagggeat

cegegooget

Val
Phe Val

W

Pro Ser

Phe Lo
el ot “ﬁﬁ?hf'%g
0 Met Lou
r 165 170 175 Pro Lou Tyr Ay Ala Cys Ile Gn Gn Lou Ay Gy
180 185 190 Tyr Asn Lou Asn G u Asp Asn Tyr Trp Lou Pro Asp
195 200 205 Lys Gu Gn Tyr Au Lys Tyr Gn Asn u Qy

Lys Ile Lys Ala 210 215 220

Trypanosoma cruzi

aattcgeate aaccccegte
gegtgeggac gagatcageg
ctecageatt gtgtactgea
gttettoces caggtgatst
tacgtcgeag ttccoggogs
cgategecacg ggegectaca
geggcaaatc aatgaacgeg
tectgacggac ggogegaget
gagtgatgcg gteategite
tettggogee acgeccgoga
ggageagotg gegtoggtet
getegttgig atcaaccctg
geccgtgece aaattetget
ggagaacgtg tacgoggcess
gecggegocg tacaacacgg
cattggtgag tgcgggcece

togggageag gigttaaaga

Ile Lys Ala Thr
Lys Gy Lou Ala Tyr Val

h 30 418 Bl

Hs Pro L(‘.’ﬁ?

teatgecege
cggeeceigge
acatigggaa
cgctgattga
atgeggtgec
cggactetge
accacgagat
cgggegtgcg
ccattcogea
tgtactacet
acgacgagteg
ggaacccgac
gcgaccgege
gaaagegtit
acacggtget
geggeggeta

tgtgetecat

Arg Gy Lys Ile Ala Ile Val
20 25 30 Asn Ala lle Lys Lys Ala Lys Ala Gu Ay Lys Pro Asn Pro Tyr
Lys Cys Asn Ser Ay Asn Pro G n Lou Lou Asn
Arg Gu Ile Thr Ser
Hs Pro Qu Lou Phe H's Ala Asp Al a Val
Ay Cys Asn Ay Thr Thr
Arg Gn Thr
Pro Qu

agagtatgeg
gacaccggag
coccgoageca
cgegocgtic
gegtgegagg
ggactacgee
aaagcegetg
tottttecte
gtacccgeteg
gtgtgagaag
cgtegcgaag
tggeggegty
cattgtecte
cttgascttc
gegcctogetg
cttctgeste

gettooptee

Val

Pro Met Ser
le Ala Ile Lys lie Val
Hs Ay Ile Mt

60

120

180

240

300

360

420

480

540

600

660

120

780

840

900

960

1020

Ser Qu du lle Asp

Met Val

Ile Pro



Lou
240
255
265
275
290
305
Cys
Pro
Au
Ile
Met
Lys @
Au

Val Val Ile Asn Pro Ay Asn Pro Cys Gy GQu Val Lou Pro Val 225 230 235
Asp Thr lie Lys Gu Ile lie Arg Phe Cys Asn Qu Lys Lys |lie Cys 245 250
Lou Met Ala Asp Au Val Tyr Gn GQu Asn lie Trp Thr Asp Val Pro 260
270 106 Phe Asn Ser Phe Arg Lys Ile Lau Ala Thr Met GQu Pro Qu Ile Al a
280 285 His Gy Lau Qu L%l Ile Ser Phe H's Ser Ile Ser Lys Gy Phe Tyr
295 300 Ay Gu Cys dy Lys %rg Gy Ay Met Phe Ala Cys Thr Asn Ile Pro
310 315 320 du Phe AIa Arg Leu Met Met Tyr Lys fie lle Ser Thr Thr Lou
325 330 335, Ser Asn Val G n Val Val ]is Ile Cys Asn Leu
SRS SR Fpte] oSisRookk g“lﬁ?%t%u W Lys Gn Gu Arg Acp

355 360 .365 e S Ar s Al a u Tyr Leu Cys Asp
g R T e«?&ggeica”f@% Ay A Ay A
Tyr 385 390 395 400 Lou Phe Pro 9 Thr Leu Pro Qu Lys Phe Ile

usesigcter Stepergeass ggtengesce aitpgcagty tH°§ augcAggﬁgﬁ@?o B G u Thr Tyr Cys lle
Met Lau L 420 425 430 Lys Thr Ay Ile Ala Val Val Lys Ay Ser Ay he
G nggggpgaqgggcgcgtttcc gacgatteag ctfgecgeaga agtactttca goacaatgag 1260

gagetgaacg cgaaggagee gogaaagett ggeccogaca cgogatggee gttggagett 1320

ctggagagoa gogeggttgt tgtipgtegce ggctetgegt tiggtcagea goccaacacg 1380

ctegcacttce goacgacgat cetgecgeccg gagcageaga tggaacggat getgaagecg 1440

atgegeacat tccaggaggeg catttgggea aagtacgggt aa 1482

210> 54

211> 493

<212> PRT

<213> Trypanosoma cruzi

<400> 54
Mot Ser Gly Ser Arg Lys Glu Ile Arg lle Asn Pro Arg Val Val Ata
1 5 10 15

Ala Glu Tyr Ala Val Arg Gly Met Leu Pro Met Arg Ala Asp Glu lle
20 25 30

Arg Ala Ala Leu Ala Thr Pro Glu Gly Lys Ala Lys Tyr Pro Phe Ser
35 40 45

Ser ile Val Tyr Cys Asn lle Gly Asn Pro Gin Ala Leu Glu Gln Lys
50 55 60

Pro Leu Thr Phe Phe Arg GIn Val Met Ser Leu |le Asp Ala Pro Phe
65 70 15 80

Leu Leu Glu Asn Glu Lys Yal Thr Ser Gin Phe Pro Ala Asp Ala Val
85 90 05



435 440 445 dy Thr Tyr H's Phe Arg Ile Ala Leu Lau Pro Pro GQu Asn Gu lle
450 455 460 107 Qu Gu Val Ay Lys Arg Ile Gn Val Phe H's Asn Ser Phe Ile
Gn 465 470 475 480 Gn Tyr Lys <210> 53 <211> 1482 <212> DNA <213>
Trypanosonma cruzi <400> 53 atgtctgggt cacgaaagga aattcgcatc aacccccgtg

t ggt ggcgge agagtatgcg 60 gtgcglggga tgctccccat gcgtgcggac gagat caggg
cggccct ggec gacaccgcag 120 gggaaggcca agtacccctt ctccagcatt gtgtactgca
acattgggaa cccgoaggea 180 ctggaacaga agccgctgac gttcttccgg caggt gat gt
ccctgattga cgegecgttc 240  ctgctggaga acgagaaggt tacgtcgcag ttcccggegg

at gcggt’d@éfﬁgg&tgééé'édy@f?@ Arg Hiy B 'Yés'b&'é'a@étﬁg’gélacgatcgcacg ggcgcct aca
cggactct gc gggctcgec 360 tH¥ytccgtg acat®Btggc gcggcaaat ¢ aat gaacgeg
accacgagat aaagccgctg 420 gtggacgcat cctctatttt tctgacggac ggcgcgaget
cgggcgtgecg tcttttgectg 480 caggttctcg tgggtgacgc gagtgatgcg gtgatggttc
ccattcc‘%bghbﬂ@ci"é ‘!g'VSWO Alg 3@%%9‘6@33%%3{326&N2t cttggcggec acgcccgega
tgtactacct gll§t gagaag 600 12§at aact ggg c¥t gaacgt ggaggagct g gegt cggt gt
acgacaagt g cgtggcgaag 660 aataatgcga ccccgcgegt getcgttgtg atcaaccctg
ggaacccgac tggcggcgtg 720 ctggatcgcg acgtgat gga ggccgtggcg aaattctgcet
gcgaccgﬂggl%gwtévdt&gﬂﬂﬁﬁ‘“@ﬂggb@dh@gmaﬁétﬁﬂégt&"ggagaacgtg t acgcggegy
gaaagcgtt I3kt t gagcttc 888 cgggaagt gd4k gctt ggget geccggecgecg tacaacacgg
acaccgt gct ggcctcgetg 900 cactcgacgt cgaagggcat cattggtgag tgctggegece

gcggcgggta cttctgectc 960
Ser |le Phe Leu Thr Asp Gly Ala Ser Ser Gly Val Arg Leu Leu Leu

145 150 155 160

Gin Val Lsu Val Gly Asp Ala Ser Asp Ala Va! Met Val Pro Ille Pro
165 170 175

GIn Tyr Pro Leu Tyr Thr Ala Gln Leu Thr Leu Leu Gly Gly Thr Pro
180 185 190

Ala Met Tyr Tyr Leu Cys Glu Lys Asp Asn Trp Ala Leu Asn Val Glu
195 200 205

Giu Leu Ala Ser Va! Tyr Asp Glu Cys Val Ala Lys Asn Asn Ala Thr
210 215 220

Pro Arg Val Leu Val Val Ile Asn Pro Gly Asn Pro Thr Gly Gly Val
225 230 235 240

Leu Asp Arg Asp Val Met Glu Ala Val Ala Lys Phe Cys Cys Asp Arg
245 250 255

Gly lle Val Leu Met Ala Asp Glu Val Tyr GIn Glu Asn Val Tyr Ala
260 265 210

Ala Gly Lys Arg Phe Leu Ser Phe Arg Glu Val Val Leu Gly Leu Pro
275 280 285



acaaacttcc ccgcgccggt tcgggagcag gtgttaaaga tgtgctccat ggttccgtgc 1020 108
agcagcgt ga atgggcagtt gatgacggca ctgatgtgct cgccacogcg gcccgttgac 1080
gcgagct at g agtcatactg ggcggagtac aatgggatct ttgcgagtct aaagaagcgc 1140
gccot gctgc ttgcgaagga gctgagcacg attcgecggtt tttcttgecca gccggtggaa 1200
ggggcgat gt acgcgtttcc gacgattggg, ctgccggaga agtactttca gcacaatgag 1260
gagct gaacg cgaaggaggg gcgaaagctt gggcccgaca cgcgatgggc gttggagett 1320

ct ggagagca gcggggttgt tgttgtggcc ggctctgggt ttggtcagca gcccaacacg 1380

ct gcact c t t cggat ggtgaaggcg 1440

2t gogoaiitT g Thaeaa00 Aspzj aé%éﬁég'a%%gﬁ%ﬁ@%r 0 3952°° 210> 54 211> 493
<212> PRT 13> TrypanoSoma cruzi Z? > 54 Met Ser Gy Ser Arg Lys Qu fie
Arg Ile Asn Pro Arg Val val Ala 1 5 10 15 Ala Gu Tyr Ala Val Arg Ay Mt
LeuPro Al | e, 20,25 3 Ala Ala Leu Ala Thr Pro Qu
dy Lys dg yll{/"glély yé&gc’ﬁh@yéﬁ Arg 536" ig @8%"? 'lé Val Tyr Gys Asn lle Ay
Ash Pro°®in Ala Leu G n Lys 5 55 60 Pro L Thr Phe Phe Arg @ n Val
Met Ser Leu Ile Asp AIa Pro Phe 65 70 75 80 Lou Lau Gu Asn GQu Lys Val

Thr SerThr Asn Peepr';)rﬂa Pro Val ﬂ'g G!u Gl 6\,al !PS '?? 30%9"

325 330 335

Met Val Pro Cys Ser Ser Val Asn Gly Gin Leu Met Thr Ala Leu Met
340 345 350

Gys Ser Pro Pro Arg Pro Gly Asp Ala Ser Tyr Glu Ser Tyr Trp Ala
355 360 365

Glu Tyr Asn Gly ile Phe Ala Ser Leu Lys Lys Arg Ala Lsu Leu Leu
3710 375 380

Ala Lys Glu Leu Ser Thr lie Arg Gly Phe Ser Cys Gln Pro Val Glu
385 390 395 400

Gly Ala Met Tyr Ala Phe Pro Thr lls Glu Leu Pro Glu Lys Tyr Phe
405 410 415

Gln His Asn Glu Glu Leu Asn Ala Lys Glu Gly Arg Lys Leu Gly Pro
420 425 430

Asp Thr Arg Trp Ala Leu Glu Leu Leu Glu Ser Ser Gly Val Val Val
435 440 445

Val Ala Gly Ser Gly Phe Gly GIn Gln Pro Asn Thr Leu His Phe Arg
450 455 460

Thr Thr {le Leu Pro Pro Giu Gin GIn Met Glu Arg Met Val Lys Ala
465 470 475 480



Ala Arg Ala Arg Gu Tyr Lou Arg Hs Ile Ay Asp Arg Thr Gy Ala 100 105 110
Tyr Thr Asp Ser Ala Ay Tyr Ala Phe Val Arg Asp Ile Val Ala Arg 115 120 125
Gnlle Asn Qu Arg Asp Hs Qu Ile Lys Pro Lou Val Asp Ala Ser 130 135 140
Ser Ile Phe Lou Thr Asp Gy Ala Ser Ser Ay Val Arg Lou Lou Leu 145 150 155
160 Gn Val Lou Val Ay Asp AI@1 Ser Asp Ala Val Met Val Pro Ile Pro 165 170
175 dn Tyr Pro Lou Tyr Thr Al'a G n Lou Thr Lou Lou Ay Ay Thr Pro 180

185 190 Ala Met Tyr Tyr Lou Cys GQu Lys Asp Asn Trp Ala Lou Asn Val u 195

200 205 u.lo a Ser. Val _Tyr p.duy Cs Val Ala Lys Asn Asn Ala Thr 210
215 220““3!’5”5&@’9%5 Gﬁbﬁ'y\@fj T(}%/lI“aIAttsyé T)&El‘rll”’Pro Ay Asn Pro Thr Ay dvy Val

225 230 235 240 LB0 Asp Arg Asp®al Met Gu Ala Val Ala Lys Phe Cys Cys Asp
Arg 245 250 255 dy Ile Val Lou Met Ala Asp Gu Val Tyr Gn Q@ u Asn Val Tyr
Ala 260 265 270 Ala Gy Lys Arg Phe Lou Ser Phe Arg Gu Val Val Lou Ay Lou
Pro 2789809285 110 Ala Pro Tyr Asn Thr Asp Thr Val Leu Ala Ser Leu Hi's
Ser Thrédskr 4%y 295 300 Lys Ay Illelle Ay u Cys Ay Arg Arg Ay Ay Tyr

Phe Q/S<2|1_%? u DNA .
<213> Trypanosoma cruzi

<400> 55
atgctgegea aaactcttit tggatticage gecattcgea tcaaccccog tgtgetegpce 60

gcagagtatg cggtecgtee gatgetecca atgegtgces acgagatcag geoggocetg 120
gogacaccge aggggaaggs caagtatece tteocccagea ttgigtactg caacattges 180
aacccgcage caciggaaca paagecgetz acgttictice ggeaggtgat gtegotgatt 240
gacgegeogt tococtectgga aaacgagaag gttacgtcge agtacccgec ggatgegete 300
gogegtgoga geegagtatet tegecacatc ggegatcgoa cgggogecta cacggactet 360
gogeectace cotttetecg tgacatcgty gogeggeaaa tcaatgaacg cgaccacgag 420
ataaagecge tgetggacge atcctetatt tttctgacee acggegegag cteggeegtg 480
cgtottttege tgcaggtict cgteggtgac gegagteateg cgetgategt toceattecg 540
cagtacccge tgtacacgee goagottacg cttettgegce geacecocge gatgtactac 600
ctgtegtgaga aggataactg gegcactgaac gtggaggage tggeeteget gtacgacgag 660
tgcgteegcga agaataatge gactecgege gtgetegttg tgatcaacce tgggaacceg 720
actggcggoe tgotgeatcg cgacgtgatg gagectgteg cgaaattctg ctecgaccge 780
ggoattgtge tgatggcega cgaggtgtac caggagaacg tgtacgegee gggaaagegt 840
ttcttgaget tccgggaagt getecttege otgecggoge cgtacaacac ggacacgetg 900
ctggectoge tgcactcgac giceaagegec atcatteetg agtegcegecg cogcggogee 960
tacttectgee tcacaaactt ccccgegeog gttogggage aggtettaaa gatgtgetee 1020
atggttceogt goagcageet gaategggoag ttgatpgacgg cactgatgte ctcgecaccg 1080
cggooogete acgegageta tgagtcatac tgggcggagt acaatgggat ctitgegagt 1140



305
Ser
Met
Al a
Leu
Val
Au

Lys L

Ay
Thr
Arg
Trp

310 315 320 Thr Asn Phe Pro Ala Pro Val Arg AQu G n Val Lou Lys Met Cys
325 330 335 Met Val Pro Cys Ser Ser Val Asn Ay Gn Leu Met Thr Ala Leu
340 345 350 Cys Ser Pro Pro Arg Pro Ay Asp Ala Ser Tyr Qu Ser Tyr Trp
355 360 365 du Tyr Asn Ay Ile Phe Ala Ser Leu Lys Lys Arg Ala Lou
Leu 370 375 380 Ala Lys GILf Leu Ser Thr Ile Arg Ay Phe Ser Cys G n Pro
Gu 385 390 395 400 dy A% Vet Tyr Ala Phe Pro Thr Ile Qu Leu Pro
Lys Tyr Phe 405 410 415 Gn His Asn Qu GQu Leu Asn Ala Lys Gu Gy Arg
eu G 420 425 430 Asp. Thr Ala Lou u Leu Leu Gu Ser Ser
Val GVé%aV&Igch&%tSc% Le36p38 g‘?éffga?ﬂaa?g@q %Ftt@%tgﬁhe' y Gn Gn Pro Asn
Lou H's Phe Arg 450 455 460 Thr Thr IIe Lou Pro Pro Qu Gn Gn Mt Gu
Met °"\?&‘f€gi§§§a§$%gat4§8°g&%t RPRCEAHE apqteoceRpbaaplagttth 1 Bhe G n Gu Ay Ile
Ala Lys Tyr Ay 485 490 <210> 55 <211> 1494 <212>0DNA <213>

Tr ypano%@ﬁaéaﬁﬁ @Eqagctgaa cgcgaaggag gegcgaaage tigggeccga cacgegatgg 132

goettggage ttotggagag cagoggeett gttgitgtees copgetotge gttteetcag 1380
cageccaaca cgetgeactt cegoacgacg atcetgecge cggagcagea gatggaacgg 1440
atggtgaageg cgatgogeac attccaggag gecatttege caaagtacge gtaa 1494
<210> 56

211> 49]

<212> PRT

<213> Trypanosoma cruzi

<400> 56

Met Leu Arg Lys Thr Leu Phe Gly Phe Arg Ala 1le Arg |le Ash Pro

1 5 10 15

Arg Val Val Ala Ala Glu Tyr Ala Yal Arg Gly Met Leu Pro Met Arg
20 25 30

Ala Asp Glu e Arg Ala Ala Leu Ala Thr Pro Glu Gly Lys Ala Lys
35 40 45

Tyr Pro Pha Pro Ser |le Val Tyr Cys Asn lle Gly Asn Pro GIn Ala
50 55 60

Leu Glu GIn Lys Pro Leu Thr Phe Phe Arg Gln Va! Met Ser Leu !le
65 10 15 80

Asp Ala Pro Phe Leu Leu Glu Asn Glu Lys Val Thr Ser GIn Tyr Pro
85 90 95

Ala Asp Ala Val Ala Arg Ala Arg Glu Tyr Leu Arg His lle Giy Asp
100 105 110



<400> 55 atgctgcgca aaactctttt tggattcagg gccattcgca tcaacccccg tgtgctggcg
60 gcagagtatg cgatgcgttg gatgctccca atgcgtgcgg acgagat cag ggcggccctg 120

gcgacaccgg aggggaaggc caagtatccc ttccccagca
aacccgcagg cact ggaaca gaagccgctg acgttcttcc
gacgcgcogt tcctgctgga aaacgagaqgggttacgtcgc
gcgcgt gcga gggagt at ct tcgccacat'c’ ggcgat cgca
gcgggctacg cctttgtccg tgacatcgtg gcgcggcaaa

S N

cagt acccge tgtlacacgge gcagétacg cttctt dgcg
ct gt gt gaga aggat aact g ggcact gaac gt gcaggagc
t gcgt ggcga aggat aattc gactccgege qigctcgtt
act gccg‘dg aigg"tﬂéact"&dlec c‘ﬂt‘géﬁﬁspgﬁgg&‘{ e
ggcat t gt gd3¢ gat ggcgga chfggtttac cagd¥haacg
ttcttgagct tccgggaagt ggtgcttggg ctgccagege
ctggcctcgo tgcactcgac gt cgaa
t act t ctHag Asr Bkic¥erex o leclhe %3
atggt t @t gcagcagegt®laat gggcag t'Pgat gacgg
cggccecggt g acgcgageta tgagtcatac t gggcggagt
ct aaagaagc gcgccctgot gcttgcgaag gagctgagca
Cagccgmgemm&%ayabwdgbgm ;
cagcacaat g aggagct!§aa cgcgaaggalf®gggcgaaagc
gcgttggage ttctggagag cagcggggtt gttgttgtgg
cagcccaaca cgctgcactt ccgcacgacg atcctgccgc
at ggt ga\’ab@f‘tg I

t cat t ggt
clyodily Mg

ttgtgtactg
ggcaggt gat
agt acccggc
cgggcgcect a
t caat gaacg

cggcgcgag
?ﬁggﬁhtggt
gcacgcccgc
t ggcgt cggt
t gat caaccc

bt ct g
t gt acgcggce
cgt acaacac
agt gcgggcg
&gg%gttaaa
caclat gt g

acaat gggat
cgattcgcgg

Ay aerghartia dgbﬂﬁjccgga

tifyggcccga
ccggct ct gg
cggagcagca

at ';gsg dgemdyralre dexa%;aga rodge §tn tayg}%(r} deinkryt acgg

Gly Gly Thr Pro Ala Met Tyr Tyr Leu Cys Glu Lys Asp Asn Trp Ala
195 200 205

Leu Asn Val Glu Glu lLeu Ala Ser Val Tyr Asp Glu Cys Val Ala Lys
210 215 220

Asn Asn Ala Thr Pro Arg Val Leu Val Val 1le Asnh Pro Gly Asn Pro
225 230 235 240

Thr Gly Gly Val Leu Asp Arg Asp Val Wet Glu Ala Val Ala Lys Phe
245 250 255

Cys Cys Asp Arg Gly lie Val Leu Met Ala Asp Glu Val Tyr Gin Glu
260 265 270

Asn Val Tyr Ala Ala Gly Lys Arg Phe Leu Ser Phe Arg Glu Val Val
275 280 285

leu Gly Leu Pro Ala Pro Tyr Asn Thr Asp Thr Val Leu Ala Ser Leu
290 295 300

caacat t ggg
gt cgct gatt
ggatgcggtg
cacggact ct
cgaccacgag
ctcgggegt g
tcccattccg
gat gt act ac
gt acgacgag
t gggaacccg
ct gcgaccgc
gggaaagcgt
ggacacggt g
ccgcggeggg
gat gt gct cc
ct cgccaccg
ctttgcgagt
tttttcttgc
gaagtacttt
cacgcgat gg
gtttggtcag

gat ggaacgg
gtaa 1494

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
<210) 56

112



<211> 497 <212> PRT <213> Trypanosona cruzi <400> 56 Met Lau Arg Lys Thr
Leu Phe Gy Phe Arg Ala lie Arg He Asn Pro 1 5 10 15 Arg Val Vval Ala Al a
Gu Tyr Ala Val Arg Ay Met Leu Pro Met Arg 20 25 30 Ala Asp Gu lle Arg
Ala Ala Leu Ala Thr Pro Qu Ay Lys Ala Lys 35 40 45 Tyr Pro Phe Pro Ser
Ile Val Tyr Cys Asn lie Ay AsnypPro Gn Ala 50 55 60 Leu Gu Gn Lys Pro
Leu Thr Phe Phe Arg G n Val Met Ser Leu lie 65 70 75 80 Asp Ala Pro Phe
Leu Leu Gu Asn Qu Lys Val Thr Ser Gn Tyr Pro 85 90 95 Al a Asp Al a Val
Ala Arg 00 105 110 113 Arg Thr
dy Alal %r%?si%s y'heplegtgﬁw §ys IQA%X“O’E‘?P %‘ég Asp 115 120 125 Ile Val
Ala Arg Gn Ile Asn u Arg Asp HIS Glu Ile Lys Pro Lou 130 135 140 Val Asp
Ala Ser Ser Ile Phe Lou Thr Asp Ay Ala Ser Ser Ay Val 145 150 155 160

Arg LouT"Lrlo@eE?%Lg :%r%%* p H'ovﬁﬁl: P? Va'?ﬁ?“ﬁl @lnaﬁl Lﬁ§p Ala Val Met 165 170 175
)

Val Pro ro Lou EOu Thr Lou Lou

Lys Mat Cys Ser Met Val Pro Cys Ser Ser Val Asn Gly GIn Leu Met
340 345 350

Thr Ala Leu Met Cys Ser Pro Pro Arg Pro Gly Asp Ala Ser Tyr Glu
355 360 365

Ser Tyr Trp Ala Glu Tyr Asn Gly lle Phe Ala Ser Leu Lys Lys Arg
370 375 380

Ala Leu Leu Leu Ala Lys Glu Leu Ser Thr ile Arg Gly Phe Ser Cys
385 390 395 400

GIn Pro Val Glu Giy Ala Wet Tyr Ala Phe Pro Thr lle Glu Leu Pro
405 410 415

Glu Lys Tyr Phe Gin His Asn Glu Glu Leu Asn Afa Lys Giu Gly Arg
420 425 430

Lys Leu Gly Pro Asp Thr Arg Trp Ala Leu Glu Leu Leu Glu Ser Ser
435 440 445

Gly Val vVal Val Val Ala Gly Ser Gly Phe Gly Gln Gin Pro Asn Thr
450 455 460

Leu His Phe Arg Thr Thr [le Leu Pro Pro Glu Gin Gin Met Glu Arg
465 470 475 480

Met Val Lys Ala Met Arg Thr Phe Gin Giu Gly Ile Trp Ala Lys Tyr
485 490 495



180
195
210
225
Phe
Au
Val
Ser
Arg d
Arg
Asn
Asp
Al a
I'le

185 190 Gy Gy Thr Pro Ala Met Tyr Tyr Lou Cys Qu Lys Asp Asn Trp Ala

200 205 Lou Asn Val Qu Qu Lou Ala Ser Val Tyr Asp Qu Cys Val Ala Lys
215 220 Asn Asn Ala Thr Pro Arg Val Lou Val Val Ile Asn Pro Gy Asn Pro
230 235 240 Thr Gy dy Val Lou Asp Arg Asp Val Met Gu Ala Val Ala Lys
245 250 255 Cys Lou Met Ala Asp Au Val Tyr Gn

Cys Asp Ar i% Gy lle Val
260 265 270 Asn Val Tyr AR Al a @y Lys Arg Phe Lou Ser
275 280 285 Lou Gy Lou Pro Ala Pro Tyr Asn Thr Asp Thr Va

Phe Arg G u Val
Lou Al a

Gu Gn Vval
Gy Gn Lou Met
Al a Ser Tyr Gu
Ser<2LQ3u 5L

Ar R2y |

Ser
<2125 DNA

<213> Trypanosoma cr

<400> 57
atgtctgeegt cacgaaagga

gtecgtgega tgctecccat
gegaaggeca agtaccectt
ctegaacaga ageccgotgac
ctgctggaga acgagaaggt
gagtatette gocacatcgg
tttgteogty acatcgtege
gtggacgeat cotetatttt
caggtteteg tgggteacge
tacacgpgege agcttacgot
gataactggg cactgaatgt
aataatgcga cccogegegt
ctggatcgeg acgtgatega
atggcggaceg aggtgtacea
cgggaagteg tgettegget
cactcgacegt cgaagggcat
acaaacttec ccgcgecget
agcagegtea atgggcagtt

gegagetatg agtcatactg

Cys

Lou 290 295 300 114 Hi s Ser Thr

Ser

Met Val

Pro Cys Ser
Pro Pro Arg Pro Ay

Lys Gy lielle dy Au Cys Ay Arg
¢3§Iy 305 310 315 320 Tyr Phe Cys Leu Thr Asn Phe Pro Ala Pro Val

Lau 325 330 335 Lys Met Cys Ser
340 345 350 Thr Ala Lou Met Cys Ser

Ser Val

355 360 365 Ser Tyr Trp Ala Gu Tyr Asn Ay lie Phe

uzi

aattcgeatc
gegtgogeac
cteccageatt
gttettoceg
tacgtcgcag
cgatcgeacg
goggcaaate
tetgacggac
gagtgatecg
tettggogee
ggaggageig
gotegttete

ggoctgtegog

aacccecgte
gagatcaggg
gtetactgea
caggtgatst
tteceggoge
ggegeeotaca
aatgaacgeg
gecgegaget
gtgatgettc
acgeccgoga
gogtoggtat
atcaaccctg

aaattcteget

geagaacgtg tacgeggege
gecggegeeg tacaacacgg
cattggtgag tgcgeecgoe
geggeageag gtegtaaaga
gatgacggea ctgatgiget

gecegagtac aatgggatet

tgetggoegge
cggccctgec
acattgggaa
cgotgatiga
atgeggtggc
cggactetge
accacgagat
cgegeetgeg
ccattccgca
tgtactacct
acgacgagteg
ggaaccegac
ECGEACCECEE
gaaagegttt
acacggtget
goggogeeta
tetgetocat
Cgeoaccgecg

ttgegagtet

agagtatgeg
gacaccggag
cccgeaggea
cgogecgttc
geetgegagg
gggetacgee
aaagecgete
tottitgcte
gtaccegete
gtgtgagaag
cgtggcgaag
tggcggoete
cattetgcte
cttgagette
gecctogete
cttcteccte
gettoogtec
geeeggtgac

aaagaagcec

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

s Lys Arg 370 375 380 Ala Lou Lou Lou Ala Lys Qu Lou Ser Thr
385 390 395 400



Gn
du
Lys
Ay
Lou
480
495

Pro Val Gu Ay Ala Met Tyr Ala Phe Pro Thr Ile GQu Lou Pro 4
Lys Tyr Phe Gn Hs Asn Qu Gu Lau Asn Ala Lys Qu Ay Arg
Lou Gy Pro Asp Thr Arg Trp Ala Lou Qu Lou Lau Gu Ser Ser
Val Val Val Val Ala Ay Ser Ay Phe Gy Gn Gn Pro Asn Thr 4
H's Phe Arg Thr Thr Ile Loupro Pro Gu Gn dn Mt Au Arg
Met Val Lys Ala Met Arg Thr Phe Gn Qu Ay Ile Trp Ala Lys
115 dy <210> 57 <211> 1482 <212> DNA <213> Trypancsoma cr

o ot oA EEAFPBof it 6%y EAEHEP gk BB oo aconag
oD o Eeth ettt frofatfehE Shacodthdl TichRe Aol Ref c 00009008
Gagt ot CPIEEAIE SRREE EPETL A e et T EHRERter s gact acges
ot gunco tiedaa oaerigt DRPRERE Shcto SRR OR e EGRene ool ottt got o

caggttc E:tcgga cttgcg gg% c%acc%agt 90%?&090%& %gg%ag%gg%agggaggéggt (g‘,gch;[ atggcg g Cﬁﬂ? tacccgetg
atgcegeoacat tccaggaggg cattteggea aagtacsggt aa 1482
<210> 58
<211> 493
<212> PRI

<213> Trypanosoma cruzi

<400> 58

Met Ser Gly Ser Arg Lys Glu Ile Arg 1le Asn Pro Arg Val Val Ala
1 5 10 15

Ala Glu Tyr Ala Val Arg Gly Met Leu Pro Met Arg Ala Asp Glu lle
20 25 30

Arg Ala Ala Leu Ala Thr Pro Glu Gly Lys Ala Lys Tyr Pro Phe Ser
35 40 45

Ser |le Val Tyr Cys Asn |le Gly Asn Pro Gin Ala Leu Glu GIn Lys
50 55 60

Pro Leu Thr Phe Phe Arg Gin Val Met Ser Leu lle Asp Ala Pro Phe
65 70 75 80

Leu Leu Giu Asn Glu Lys Val Thr Ser Gln Phe Pro Ala Asp Ala Val
85 90 95

Ala Arg Ala Arg Glu Tyr Leu Arg His lle Gly Asp Arg Thr Gly Ala
100 105 110

05 410 415
420 425 430
435 440 445
50 455 460
465 470 475
Tyr 485 490
uzi  <400>
gcg 60

120

180

240

300

360

420

480

540



t acacggcgc agcttacgct tcttggcggc acgcccgcga tgtactacct gtgtgagaag 600
gat aact ggg cact gaat gt ggaggagct g gcgtcggtgt acgacgagtg cgtggcgaag 660
aat aat gcga ccccgcgegt gctcgttgtg atcaaccctg ggaacccgac tggcggegtg 720
ct ggat cgcg acgtgat gga ggctgtggcg aaattctgct gcgaccgcgg cattgtgctg 780
atggcggacg aggtgtacca ggagaacgtg, tacacggcgg gaaagcgttt cttgagcttc 840
cgggaagt gg tgcttgggct gccggcgecg tacaacacgg acacggtgct ggcctcgetg 900
cact cgacgt cgaagggcat cattggtgag tgctggcgcc gcggcgggta cttctgectc 960

acaaactjc cc ag g ta ctccat ggttccgtgc 1020
agcagcg{ C""é‘ti gﬂéaﬁ?tﬁ"gi‘?ggggﬁ%ga'c{rgiﬁbgﬁgf c@‘bg%gccgcg gcccggt gac 1080
gcgagct atg a cat act g ggcggagt ac aat gggat'ct ttgcgagtct aaagaagcgc 1140 116
gccctgctgc ttgcg???ga gctgggcacg attcgcggtt tttctigfca gccggt?gaa %328
ggggcg C a g C ca goacaat gcg

gagct ga 3 %ég‘a@da‘éﬁéﬂ’g et?” d}gg%@gﬂi %@3@;8 ¥t gggc gttggagett 1320

ct ggagagc cggggttgt t tgtgccc ggct QQggt ttggt cagcg gcccaacacg 1380
ctgcacttcg ?cacgacgat cctgfcgccg gagfagcag? tgg?igggat2%8tgggggggll4283

at gcgcaca ccagg ca gggca aagtac as < > < >
<2%22 ?E%Lergbngog'drﬁdaggruW G’&Ziebgr g‘@ ulgy L&er @y Ser Arg Lys Gu lie
Arg Il el ﬁksn Pro Arg val Ala 18 10 15 Ala'@u Tyr Ala Val Arg Ay Mt
Leu Pro Met Arg Ala Asp Qu Ile 20 25 30 Arg Ala Ala Leu Ala Thr Pro Gu

Gy Lys Ala Lys Tyr Pro Phe Ser 35 40 45
Gln Val Léu Val "Gly Asp Ala Ser Asp Ala Val Met Val Pro lie Pro

165 170 175

Gin Tyr Pro Leu Tyr Thr Ala Gin Leu Thr Leu Leu Gly Gly Thr Pro
180 185 140

Ala Met Tyr Tyr Leu Cys Glu Lys Asp Asn Trp Ala Leu Asnh Val Glu
195 200 205

Glu Leu Ala Ser Val Tyr Asp Glu Cys Val Ala Lys Asn Asn Ala Thr
210 215 220

Pro Arg Val Leu Val Val |le Asn Pro Gly Asn Pro Thr Gly Gly Val
225 230 235 240

Leu Asp Arg Asp Val Met Glu Ala Val Ala Lys Phe Cys Cys Asp Arg
245 250 255

Gly !le Val Leu Met Ala Asp Glu Val Tyr GIn Glu Asn Val Tyr Ala
260 265 270

Ala Gly Lys Arg Phe Leu Ser Phe Arg Glu Val Val Leu Gly Leu Pro
275 280 285

Ala Pro Tyr Asn Thr Asp Thr Val Leu Ala Ser Leu His Ser Thr Ser
290 295 300



Ser
Pro
Lou
Al a
117
125
135
150
165
180
195
210
225
Arg
Al a

Ile Val Tyr Cys Asn lie Ay Asn Pro Gn Ala Leu Gu G n Lys 50 55 60

Lou Thr Phe Phe Arg G n Val Met Ser Leu Ile Asp Ala Pro Phe 65 70 75 80
Leu Gu Asn Qu Lys Val Thr Ser Gn Phe Pro Ala Asp Ala Val 85 90 95

Arg Ala Arg Qu Tyr Leu Arg His Ile Ay Asp Arg Thr Ay Ala 100 105 110
Tyr Thr Asp Ser Ala Gy TyHSAIa Phe Val Arg Asp Ile Val Ala Arg 115 120
Gnlle Asn Qu Arg Asp Hs Qu Ile Lys Pro Lau Val Asp Ala Ser 130

140 Ser Ile Phe Lau Thr Asp Gy Ala Ser Ser Ay Val Arg Leu Lau Lau 145
155 16 Ala Val Met Val Pro Ile Pro
170 7@3’ Ig Nﬁ@?’%g"ﬁ_@ﬁ %Xrgﬁgg 2‘"?’1’? @g%e“rhr Lou Leu Gy Ay Thr Pro
185 90 Ala Met ‘I3y Tyr Lou G u Lys Asp %%n Trp Ala Leu Asn Val Qu
200 205 GQu Leu Ala Ser Vval Tyr Asp Gu Cys Val Ala Lys Asn Asn Ala Thr
215_220 r Gly Asn Pro Thr Gy Ay Val
230“53?“55;?)9”%? Pﬁ%B"”Arﬁ GX%&;\)& J@Liy@%% ®al Al a Lys Phe Cys Cys Asp

245 250 255 Il1e Val et Ala Asp u Val Tyr Adn du Asn Val Tyr

Met Val Pro Cys Ser Ser Val Asn Gly GIn Leu Met Thr Ala Leu Met
340 345 350

Cys Ser Pro Pro Arg Pro Gly Asp Ala Ser Tyr Glu Ser Tyr Trp Ala
355 360 365

Glu Tyr Asn Gly |le Phe Ala Ser Leu Lys Lys Arg Ala Leu Leu Leu
370 375 280

Ala Lys Glu Leu Gly Thr lle Arg Gly Phe Ser Cys Gin Pro Val Gilu
385 390 395 400

Gly Ala Met Tyr Ala Phe Pro Thr lle Glu Let Pro Glu Lys Tyr Phe
405 410 415

Gln His Asn Ala Glu Leu Asn Ala Lys Glu Gly Arg Lvs Leu Giy Pro
420 425 430

Asp Thr Arg Trp Ala Leu Glu Leu Leu Glu Ser Ser Gly Val Val Val
435 440 445

Val Pro Gly Ser Gly Phe Gly GIn Arg Pro Asn Thr Leu His Phe Arg
450 455 460

Thr Thr Ile Leu Pro Pro Glu Gln Gin Met Glu Arg Met Val Lys Ala
465 470 475 480

Met Arg Thr Phe GIn Giu Gly lle Trp Ala Lys Tyr Gly
485 490



260
275
290
Leu
Met
Al a
Tyr
Al a
Gn
Leu
Ay A
Ser
Pro
Met

265 270 Ala Gy Lys Arg Phe Lou Ser Phe Arg Au Val Val Lou Ay Lou Pro
280 285 Ala Pro Tyr Asn Thr Asp Thr Val Leu Ala Ser Leu H's Ser Thr Ser
295 300 118 Lys Ay llelle dy Gu Cys Ay Arg Arg Gy @y Tyr Phe Cys
305 310 315 320 Thr Asn Phe Pro Ala Pro Val Arg Gu G n Val Val Lys
Cys Ser 325 330 335 Met qu Pro Cys Ser Ser Val Asn Gy G n Leu Met Thr
Leu Met 340 345 350 Cys Ser" Pro Pro Arg Pro Ay Asp Ala Ser Tyr G u Ser
Trp Ala 355 360 365 du Tyr Asn Gy Ile Phe Ala Ser Leu Lys Lys Arg
Leu IT eu 370 375 380 Ala Lys Qu Leu Ay Thr Ile Arg Ay Phe Ser Cys
385 390 395 400 dy Ala Met Tyr Ala Phe Pro Thr Ile Gu

Pro Tyr Phe 405 410 415 Gn His Asn Ala Qu Leu Asn Ala Lys Gu
2|_ Pro 420 425 430 Asp Thr Arg Trp Ala Leu Qu Leu Leu GQu
Ser Y a“ W' 435 440 445 Val Pro Ay Ser Ay Phe Ay Gn Arg
Asn Thr eu Hi s Phe Arg 450 455 460 Thr Thr Ile Leu Pro Pro Qu Gn Gn
a u<4ﬂ?% Val Lys Ala 465 470 475 480
atgetacgea aaaccctttt tgeattcagg gocattegea tcaacccceg tetzgtgece 60

geagagtatg ceggtgogteg gatgoteoce atgogtecge acgagatcag ggcggoccte 120
gcgacaccgeg aggggaagee caagtaccee ttctccagea ttgtgtactg caacattegs 180
aacccgcagg cactggaaca gaagecgetg acgtiottce ggeagetgat gteactgatt 240
gacgegeogt toctgetega gaacgagaag gitacgtege agticeogge gpatgoggte 300
gegogtgega gepagtatet tegecacate ggogategea cgggegecta cacggactot 360
gegggctacg cotttgecog tgacatcgte gogegecaaa tcaatgaacg cgaccacgag 420
ataaagccge tggtggacec atcctctatt tttectgacge acggcgoeag cteggecgte 480
cgtettttge tgcagettcot cgtgegteac gogagtgate cggteatzet teccattcog 540
cagtaccoge tgtacacgge geageitact cttottggeg geacgeccge gatgtactae 600
ctgtgtgaga aggataactg gecactgaac gtgeaggage tggegtoggt gtacgacgag 660
tgogtegega agaataatge gaccccgege gtgetegtte tgatcaacce cgggaacceg 720
actggoggce teciggateg cgaagtgatg gaggocgteg cgaaattctg ctgcgaccge 180
gegecattetge tgatggcega cgaggtetac caggagaacg tgtacgegge gggaaagegt 840
ttettgaget tocgggaagt ggtgetiges ctgecggeee cgtacaacac ggacacggtie 900
ctggoctege tgcactegac gtogaagege atcatteggteg agtgoegece cogoggeegg 960
tacttctgee tcacaaactt cecoccgogeog gtgcgggage aggtggtaaa gatgtectee 1020
atggttcegt geagoageet gaatgggoag ttgatgacgg cactgatgtg ctcgeccaccg 1080
cgeoccgete acgcgageta tgagtcatac tggecggagt acaatgggat ctttgogagt 1140
ctaaagaage gegeoctget gettgogaag gagetgegea cgattcgoge tttttottee 1200

cagocgeteg aaggggcgat gtacgestit cogacgattg agetgccega gaegtacttt 1260



Met Arg Thr Phe Gn GQu Ay Ile Trp Ala Lys Tyr Ay 485 490 119 <210> 59
<211> 1494 <212> DNA <213> Trypanosona cruzi <400> 59 atgctacgca
aaaccctttt tggattcagg gccattcgca tcaacccccg tgtggtggcg 60 gcagagtatg
cgatgcgttg gatgctctcc atgcgtgcgg acgagatcag ggcggccctg 120 gcgacaccgg
aggggaaggc caagtacccc ttctccagc, 0ttgtgtactg caacattggg 180 aacccgcagg
cact ggaaca gaagccgctg acgttcttcC ggcaggtgat gtcgctgatt 240 gacgcgccgt
tcctgct gga gaacgagaag gttacgtcgc agttcccggc ggatgcggtg 300 gcgcgt gcga

QoLt oo oA CRPETET CGUBIE M PO HRER CUERIaEgab 20 ot saagcege
Sty Pt e e SRR M Bl St ot
sooet 1R 45t et Seopap it Supelfioit athttodfebeo tocoroocor
tgct gga?tgﬁtggﬂﬁééﬁtg%?‘if %ﬁ BRE £8 tt&%&é&ﬁ%&%ﬁ Ett% ggaccg %80 ggcg?t g?gg
t gat ggcgga cgaggtttac caggagaacg tgtacgcggc gggaaagcgt 840 ttcttgagct

tccggg tgcttggg ctgccggcgc cgtacaacac ggacacggtg 900 ctggcctcge
tgcactcgg 3gcgaagggc atcattggtg agtgcgggcg ccccggegtg 960 tacttctgcec
t cacaaa cgcgccg gt gcgggagc aggtggtaaa gatgtgctcc 1020 atggttccgt

gcagcag tgg cag ttgatgacgg cactgatgtg ctcgccaccg 1080 cggcccecggtg
acgcgag tQHﬁWEQPdH“?gggcggagt acaat gggat ctttgcgagt 1140 ctaaagaagc
gcgccctg&&}qﬁttgcgaag gagctgggca cgattcgecgg tttttcttge 1200

Met Leu Arg Lys Thr Leu Phe Gly Phe Arg Ala |le Arg [le Asn Pro
1 5 10 15

Arg Val Val Ala Ala Glu Tyr Ala Val Arg Gly Met Leu Pro Met Arg
20 25 30

Ala Asp Glu lle Arg Ala Ala Leu Ala Thr Pro Glu Gly Lys Ala Lys
36 40 45

Tyr Pro Phe Ser Ser Ile Val Tyr Cys Asn lle Gly Asn Pro Gin Ala
50 55 60

Leu Glu GIn Lys Pro Leu Thr Phe Phe Arg GIn Val Met Ser Leu Ile
65 70 75 80

Asp Ala Pro Phe Leu Leu Glu Asn Glu Lys Val Thr Ser Gin Phe Pro
85 90 95

Ala Asp Ala VYal Ala Arg Ala Arg Glu Tyr Leu Arg His lle Gly Asp
100 105 i10

Arg Thr Gly Ala Tyr Thr Asp Ser Ala Gly Tyr Ala Phe Ala Arg Asp
115 120 125



cagccggt gg aaggggcgat gtacgcgttt ccgacgattg agctgccgga gaagtacttt 1260 120
cagcacaat g cggagct gaa cgcgaaggag gggcgaaagc ttgggcccga cacgcgatgg 1320
gcgttggagc ttctggagag cagcggggtt gttgttgtgc ccggectctgg gtttggtcag 1380
cggcccaaca cgctgcactt ccgcacgacg atcctgccgc cggagcagca gat ggaacgg 1440

at ggt gaagg cgat gcgcac attccagggg, ggcatttggg caaagtacgg gtaa 1494 <210> 60
<211> 497 <212> PRT <213> Trypanosona cruzi <400> 60 Met Lou Arg Lys Thr
Lou Phe Gy Phe Arg Ala lle Arg Ile Asn Pro 1 5 10 15 Arg Val val Ala Al a

AQu T | , Ar Ve u,pr t Ar 530 Ala Asp Gu lle Arg
Ala A a'rlf\le\'%éXI?%Ar'Fhrngﬂ%"‘%@ugﬁl‘ﬁf’y@sﬁa'ﬁy%sz‘%g%ﬂb 45 Tyr Pro Phe Ser Ser
I1e Val Cys Asn lle y Asn Pro Ala 50 55 60 Leu u Gn Lys Pro
Lou Thr Phe Phe Arg Gn Val Met Ser Lou Ile 65 70 75 80 Asp Ala Pro Phe

Leu n Ph Oy 5 90 95 Ala Asp Al a Val
A a ArgVa A&”A“gs"é% ig@”if‘a‘d I{” % eﬁ%;@ 100 105 110 Arg Thr Ay Al a
Tyr Thr! p Ser Ala Tyr Ala PhESAl a Arg Asp 15 120 125 121

Arg Leu Leu Leu GIn Val Leu Val Gly Asp Ala Ser Asp Ala Val Met
165 170 175

Val Pro lle Pro GIn Tyr Pro Leu Tyr Thr Ala Gln Leu Thr Leu Leu
180 185 190

Gly Gly Thr Pro Ala Met Tyr Tyr Leu Cys Glu Lys Asp Asn Trp Ala
195 200 205

Leu Asn Val Glu Glu Leu Ala Ser Val Tyr Asp Glu Cys Val Ala Lys
210 215 220

Asn Asn Ala Thr Pro Arg Val Leu Val Val Ile Asn Pro Gly Asn Pro
225 230 235 240

Thr Gly Gly Val Leu Asp Arg Glu Val Met Glu Ala Val Ala Lys Phe
245 250 255

Cys Cys Asp Arg Gly e Val Leu Met Ala Asp Glu Val Tyr Gin Glu
260 265 270

Asn Val Tyr Ala Ala Gly Lys Arg Phe Leu Ser Phe Arg Glu Val Val
215 280 285

Leu Gly Leu Pro Ala Pro Tyr Asn Thr Asp Thr Val Leu Ala Ser Leu
290 295 300

His Ser Thr Ser Lys Gly lle Ile Gly Glu Cys Gly Arg Arg Gly Gly
305 310 315 320



Val Ala Arg Gn lle Asn Qu Arg Asp Hs Qu Ile Lys Pro Lou 130 135 140
Asp Ala Ser Ser Ile Phe Lou Thr Asp Ay Ala Ser Ser Ay Val 145 150 155

Arg Lau Lou Leu Gn Val Lou Val Ay Asp Ala Ser Asp Ala Val Mt 165 170

Val Pro lle Pro Gn Tyr Pro Lou Tyr Thr Ala G n Lou Thr Lou Leu 180
190 Gy Gy Thr Pro Ala Mt Iyr Tyr Lou Cys GQu Lys Asp Asn Trp Ala 195
205 Lou Asn Val u Qu Ld@ Ala Ser Val Tyr Asp Qu Cys Val Ala Lys 210
220 Asn Asn Ala Thr Pro Arg Val Lou Val Val Ile Asn Pro Gy Asn Pro
230,23 40 Thr 4 al, L A Val Met Qu Ala Val Al a Lys
245"¥5 ‘*%B%Le“fgg A@géhefg% f g;tapilj ﬁg"\/éﬁ‘ aét}'al\/bt Ala Asp Gu Val Tyr Gn
260 265 270 Val Tyr Ala"Ala Gy Lys g Phe Leu Ser Phe Arg Qu Va

275 280 285 Lou Gy Leu Pro Ala Pro Tyr Asn Thr Asp Thr Val Leu Al a
Leu 29 95 _30 | s Ser Thr, Ser L lle lJle Ay Gu Cys Ay Arg Arg
d yLysﬁg@iéerS%é \)é'&%r g“f Sagﬁ?r %ﬂé‘s@? J‘e‘fﬁ'PtAsn Phe Pro Ala Pro Val
du Gn Val *al 325 330 34 Lys Met Ser Met Val Pro Cys Ser Ser Va
Gy Gn Leu Met

Thr Ala Leu Met Gys Ser Pro Pro Arg Pro Gly Asp Ala Ser Tyr Glu
365 360 365

Ser Tyr Trp Ala Glu Tyr Asn Gly lie Phe Ala Ser Leu Lys Lys Arg
370 315 380

Ala Leu Leu Leu Ala Lys Glu Leu Gly Thr |le Arg Gly Phe Ser Cys
385 3%0 395 400

Gin Pro Val Glu Gly Ala Met Tyr Ala Phe Pro Thr lle Glu Leu Pro
405 410 415

Gfiu Lys Tyr Phe Gin His Asn Afa Glu Leu Asn Ala Lys Glu Gly Arg
420 425 430

Lys Leu Gly Pro Asp Thr Arg Trp Ala Leu Glu Leu Leu Glu Ser Ser
435 440 445

Gly Val Vai Val Val Pro Gly Ser Gly Phe Gly Gin Arg Pro Asn Thr
450 455 460

Leu His Phe Arg Thr Thr lle Leu Pro Pro Glu Gin GIn Met Giu Arg
465 470 475 480

Met Val Lys Ala Met Arg Thr Phe GIn Glu Gly lle Trp Ata Lys Tyr
485 490 495

Gly



340
355
370
385
Pro
Arg
Ser
Asn

Au
rpAI

Cri cet §818

acaaagitiat
ct gaggg%%s g‘ccccet cag 120

| Seus
deejulig @B isews0

Val

345 350 Thr Ala Leu Met Cys Ser
360 365 Ser Tyr Trp Ala Gu Tyr Asn Gy Ile Phe Al a Ser
375 380 Ala Lou Leu Leu Ala Lys Gu Leu Ay Thr
390 395 400 Gn Pro Val
405 410 415 du Lys Tyr
420 425 430 Lys Lau Ay
435 440 445 dy Val
Thr 450 455 460 Leu H's Phe Arg Thr Thr

268 470 475 480 Met Val
1Lgs‘3ﬁ§/r 485 490 495 dvy 123

Gu @y Ala Met Tyr Ala Phe Pro Thr
Gn Hs Asn Ala Gu Leu Asn Ala Lys u Gy
Asp Thr Arg Trp Ala Leu Qu Leu Leu Qu Ser
Pro Ay Ser Gy Phe Ay Gn Arg Pro
Ile Lau Pro Pro Au Gn Gn Mt
Phe Gn Qu Ay lle
<212> DNA <213>

i
Val

Val

Pro Pro Arg Pro Ay Asp Ala Ser Tyr Qu

Lys Ala Met Arg Thr
<210> 61 <211> 1869
<400> 61 atggccacca aggagaagct gcagtgtctg aaagacttcc

atggccacca aggagaaget geagtgtclg aaagacttcc acaaagacat cctgaagect

totoccaggega agageccagg cacacggect

agggagaagt
ttggecaacy
ataccgtatt
ataggccagt
tctggeattg
atcctggoct
cactgcaace
agtctetgee
cgcaatgtac
gogetotgee
tccacaggea
ctggtcogis
gacatcagec
tectatgeca
aactcgtaca
geoticgoag
gatgtggote
atgecgotge

gacagccagt

getocageaa
tttggegttt
ttattitect
acacctcaga
gctacgeate
gggccacata
acagetggaa
toctoccttag
tcagectgte
tectettagt
aggttateta
gactgaccot
gocttgagga
totgoctege
gegactgtat
ttttttocat
agtcaggtec
ccacctttte

ttgttgaagt

gattgacttt
ccegtacete
gttigegagt
agegggaatc
catcgtoate
ctacctattt
cacaccacat
cgoctecaac
ttecggaate
ctggottete
cttecacogee
gecgggteot
cccacaggte
gegccatgace
getgctggea
cotgggette
tggottggee
gtceattetg

Cgaaggacag

gaggatgage
gtgotgtetg
tgctacaaaa
gegcctgecte
acctgectgge
gtetecetee
cactcottee
tgcatggags
ttecacctege
gacgaaccag
tgttitttet
acttteccgt
gecgaaggea
tggatcgacy
tcactgggaa
tgoctgaaca
atggcacaag
ttecattgcct
ttttttatta

atcacatcct

ctgaggggaa goecccteag
tegeogeage cttogtgagt
atggtagagg tgctttecte
tgttttteet ggaggtcata
agaagatctg cccettgtite
tgaatgtgta ctacattgte
agacagaget teocctgggee
acaccctgog taggaatgag
ctetcatega gttetgggag
gegetictgaa atgggacett
geatatggaa gggtgttcga
ttgeccatget totggtgete
tcaaattcta cotgtacoot
ccggaaccca gatattcttt
gctacaacaa gtacaagtat
gtggtaccag ttitgtgtet
agcaaggget ggacattget
atccaaaage tgigactatg
tgctectett gottggactg

tggttegatet ttacccgtce

t ct ccaggga agagcccagg cacacggcct gaggat gagg

60
120
180
240
300
360
420
480
540
600
660
720
180
840
900
960

1020
1080
1140
1200

1260

Lou Lys Lys Arg
Ile Arg Ay Phe Ser Cys
lle Au Leu



agggagaagt ggtccaccaa gattgacttt gtgctgtctg tgcctggagg cttcgtgggt
ttgggcaacg tttggcgttt cccgtacctc tgctacaaaa atggtggagg tgctttcctce
ataccgtatt ttattttcct gtttgggagt ggcctgcctg tttttttcct ggaggtcata
at aggccagt acacct caga agggggaat c acct gct ggg agaagatctg ccccttgttc
tctggcattg gctacgcatc catcgtcatg,gtgtccctcc tgaatgtgta ctacattgtc
at cct ggcct gggccacata ctacctattt cactccttcc agacagagct tccctgggcec
cact gcaacc acacctggaa cacaccacat tgcatggagg acaccctgcg taggaat gag

o015 000 A TR FRRTETRS hcohEbidh: iohsnicona Sl cooe
Se0c ! il I Bl il ERLRLAOTpptS! 08

180
240
300
360
420
480
540
600
660
720
780

ct ggt ccgt g gact gaccct gccgagt gct gaaggca tcaaattcta cct.gtaccct 840
gacatcag{‘g“a 8 (e epaergLe ‘g‘é:tggcg@g#é“%g‘éattté%gﬁbt %ﬁﬁﬁ%ﬁcc%at attcttt 900

tcctatgcca tctccat ccat gacc. t cact gggaa gct acaacaa gt acaagt at
aact cgt %&taﬁﬁééﬁgé‘%g%a %3%*@&3856&%&%&08%8%% ?&'@F%&ca&o’?t ttgtgtct
ggcttcgcag ttttttccat cctgggettc atggcacaag agcaaggggt ggacatt get
gat gt gg84Eerehese dalpgtacee ?téﬁégggﬁgﬁ"éc"tcf"éatttﬁfﬁéﬁgc éﬁgéféétg&ag@f‘@gt gactatg
atgccgctgc ccaccttttg gtccattctg ttttttatta tgctcctctt gettggactg
gac agcc&fﬁftcﬁt@ttfﬁéaéé% %@%?&@ééé%ﬁg“&?"éa?éétﬁﬁﬁt ggtpcteght c‘tﬁz‘?t acccgt cc
ttcctaagga agggttatcg tcgggaagtc ttcatcgeca tcctgtgtag catcagctac
ct gct ggg@&"aﬁ £ BFEEHGE WECHHaY GHtcdera degEatet sEttetaact®ttttt act ac
tatgcagcta gtggtgtatg ccttttgtgg gttgcattct ttgaatgttt tgttattgec
t ggat at aktepeaioq geqralteass gacqeatest gerttogere deaggalgep ateentepde t g4t at cggcect
gggccct gga tgaagtacag ctgggectgtc atcactccag ttctctgtge tggatgtttc
at ct t ct 29CeCCRAEE AERAATEE TLEREARRETE BA8gEtARFS teaEcaRMAR Bldeprelcac giB0Yt at cct gat
t gggcaattg ggct gggct g gggect ggee ctatcctcca tggtgtgtat ccccttggtce

at t gccatesecapase ttedteRt ety BaBeIhY gtrasasegtatesceiest teiergenst cci8tit acct gat a
atgatgtea 1869
210> 62
211> 622
<212> PRI

€213> Cricetulus griseus

400> 62

Met Ala Thr Lys Glu Lys Leu Gln Cys Leu Lys Asp Phe His Lys Asp
1 5 10 15

{le Leu Lys Pro Ser Pro Gly Lys Ser Pro Gly Thr Arg Pro Glu Asp
20 25 30

Glu Ala Glu Gly Lys Pro Pro Gin Arg Glu Lys Trp Ser Ser Lys {le
35 40 45

Asp Phe Vai Leu Ser Val Afa Gly Gly Phe Vai Gly Leu Giy Asn Val
50 55 60

Trp Arg Phe Pro Tyr Leu Cys Tyr Lys Asn Gly Gly Gly Ala Phe Leu

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740

124



acccccaggg agcccaaccg ctgggctgtg gagcgt gagg gggccacacc cttccactcc 1800
cgcacaagcc tcgtcatgaa cggcgcactc atgaaaccca gtcacgtcat tgtggagacc 1860
atgatgtga 1869 <210> 62 <211> 622 <212> PRT <213> Cricetulus griseus

<400> 62 Met Ala Thr Lys Qu Lys Lou Gn Cys Leu Lys Asp Phe Hs Lys Asp 1
510 15 lie Leu Lys Pro Ser 1%?GIy Lys Ser Pro Ay Thr Arg Pro Gu Asp 20
25 30 du Ala Qu Giy Lys Pro o0 Gn Arg GQu Lys Trp Ser Ser Lys Ile 35
40 45 Agso Phe Val %Ser Val Alafbily Gy Phe V % Gy Lau Ay Asn Val 50 55
60 Trp~Arg Phe Pro 39 Leu Cys Tyr' Lys Asn Ay y Ay Ala Phe Leu 125 65
70 75 80 Ile Pro Tyr Phe Ile Phe Leu Phe Ay Ser Gy Leu Pro Val Phe Phe 85
90 95 Gy Ay Ile Thr Cys 100
105 110hPL1’;5°éF' }{'L"y |"ﬁ%LW’§‘9 g_eﬁlyéﬁ‘é?’_@e}“ﬁ%ﬁ‘ﬂe dy Tyr Ala Ser Ile 115
120 125 Vval Ile | Ser Lou Led’ Asn Val Tyr Ile Val Ile Leu Ala Trp 130
135 140 Ala Thr Tyr Tyr Lou Phe Hi s Ser Phe G n Thr Gu Lau Pro Trp Al a

Leu Glu Val lle lle Gly Gln Tyr Thr Ser Giu Gly Gly ila Thr Cys
100 105 110

Trp Glu Lys lle Cys Pro Leu Phe Ser Gly lla Gly Tyr Ala Ser Ille
15 120 125

Val Ile Val Ser Leu Leu Asn Val Tyr Tyr lle Val |le Leu Ala Trp
130 135 140

Ala Thr Tyr Tyr Leu Phe His Ser Phe Gin Thr Giu Leu Pro Trp Ala
145 150 155 160

His Cys Asn His Ser Trp Asn Thr Pro His Cys Met Giu Asp Thr Leu
165 170 175

Arg Arg Asn Glu Ser Leu Trp Val Ser Leu Ser Ala Ser Asn Phe Thr
180 185 160

Ser Pro Val lle Glu Phe Trp Glu Arg Asn Val Leu Ser Leu Ser Ser
195 200 205

Gly lle Asp Glu Pro Gly Ala Leu Lys Trp Asp Leu Ala Leu Cys Leu
210 215 220

{eu Leu Val Trp Leu Va! Cys Phe Phe Cys lle Trp Lys Gly Val Arg
225 230 235 240

Ser Thr Gly Lys Val Val Tyr Phe Thr Ala Thr Phe Pro Phe Ala Met
245 250 255

Leu Leu Val Leu Leu Val Arg Giy Leu Thr Leu Pro Gly Ala Giy Glu



145
Leu
Thr
Ser
Cys
Val

Pro

Arg
Phe
Tyr As
Lou
Phe
Asp

150 155 160 His Cys Asn His Ser Trp Asn Thr Pro H's Cys Met Gu Asp Thr
165 170 175 Arg Arg Asn G u Ser Leu Trp Val Ser Leu Ser Ala Ser Asn Phe
180 185 190 Ser Pro Val Ile Gu Phe Trp Gu Arg Asn Val Lou Ser Lau Ser
195 200 205 dy Ile Asp Au Pro Ay Ala Lou Lys Trp Asp Leu Ala Leu
Leu 210 215 220 Leu Leu Vi 5617 P Leu Val Cys Phe Phe Cys Ile Trp Lys Gy
Arg 225 230 235 240 Ser Thr dvy Lys Val Val Tyr Phe Thr Ala Thr Phe
Phe Al a Met 9 5 250 255 %gu Leu Val L Leu Val Arg Ay Leu Thr Leu Pro
Ala Ay Qu 260 265 O Ay lie Lys Phe Tyr Lou Tyr Pro Asp Ile Ser
Lou Gu Asp Pro 275 280 285 dAn Val Trp lle Asp Ala Ay Thr Gn lle

Phe 2 y, Ala Met Thr Ser Lou Gy Ser
GE’ L'G%EPL%@WNV Tyr §£ gﬁd?%g% % euﬁg Psgeﬁro Tyr Arg Asp Cys Met Lou
Gy Cys L Asn Ser Thr 325 330 %5 Ser Phe Val Ser Ay Phe Al a Val
Ser Ile Lou Gy Phe th Ala 340 345 350 Gn QQu Gn dy Val Asp Ille Ala

Vel ft B Frst R so Y oy B @ 1155PR PR T Ala 11a

290 295 300

Cys Leu Gly Ala Met Thr Ser Leu Gly Ser Tyr Asn Lys Tyr Lys Tyr
3056 310 315 320

Asn Ser Tyr Arg Asp Cys Met Leu Leu Gly Oys Leu Asn Ser Gly Thr
325 330 335

Ser Phe Val Ser Gly Phe Ala Val Phe Ser lle Leu Gly Phe Met Ala
340 345 350

Gln Glu Gin Gly Val Asp lle Ala Asp Yal Ala Glu Ser Gly Pro Gly
355 360 365

Leu Ala Phe Ile Ala Tyr Pro Lys Ala Val Thr Met Met Pro Leu Pro
310 375 380

Thr Phe Trp Ser lle Leu Phe Phe lle Met Leu Leu Leu Leu Gly Leu
385 390 395 400

Asp Ser GIn Phe Val Glu Val Giu Gly GIn 1le Thr Ser Leu Val Asp
405 410 415

Leu Tyr Pro Ser Phe Leu Arg Lys Gly Tyr Arg Arg Glu Val Phe lle
420 425 430

Ala Ile Leu Cys Ser Ile Ser Tyr Leu Leu Giy Leu Ser Met Val Thr
435 440 445

Glu Gly Gly Met Tyr Val Phe Gin Leu Pha Asp Tyr Tyr Ala Ala Ser



Leu
Thr
400
415
425
440
450
465
Ile
Thr
Val
Ile
Lou
Arg
Al a

Ala Phe Ile Ala Tyr Pro Lys Ala Val Thr Met Met Pro Lou Pro 370 375 380
Phe Trp Ser |lie Lou Phe Phe lie Met Lou Lou Lou Lou Ay Lau 385 390 395
Asp Ser Gn Phe Val u Val Gu Ay Gn Ile Thr Ser Leu Val Asp 405 410
Lou Tyr Pro Ser Phe Lou Arg Lys Gy Tyr Arg Arg Qu Val Phe Ile 420

430 Ala Ile Lou Cys Ser Iie12§er Tyr Lou Lou Gy Lou Ser Met Val Thr 435
445 Qu Ay Gy Met Tyr Val" Phe G n Lou Phe Asp Tyr Tyr Ala Ala Ser 127
455 46%0(34 y Val Cys 415,1?u Lou Trp Vﬁé Ala Phe Phe Gu Cys Phe Vval Ile Ala
470 4757480 Trp I1e"Tyr Ay Ay p Asn Lou Tyr Asp Ay Ile Gu Asp Met
485 490 495 dy Tyr Arg Pro Ay Pro Trp Met Lys Tyr Ser Trp Ala Val Ile

50Q 5 510 Pro val, Lou a d he Ile Phe Ser Lou Val Lys Tyr
51§|y5%3 Gs, Keu BPOT; gﬁ' g’ﬁrpﬁ%e%ncyfiége Iﬁ'f?éa Val Tyr Pro Asp Trp Al a
G y*830 535 540 ¥ou @y Trp Lou Ala Lod®&er Ser Met Val Cys Ile Pro
Val 545 550 555 560 Ile Ala lle Lou Lou Cys Arg Thr GQu Gy Pro Phe

Val 1A o 46RO, A 5 B 5 Tl 914 A BT YO AG G Pro”Asn Arg Trp

485 490 495

Gly Tyr Arg Pro Gly Pro Trp Met Lys Tyr Ser Trp Ala Val lle Thr
500 505 510

Pro Val Leu Cys Ala Gly Cys Phe |le Phe Ser Leu Val Lys Tyr Val
515 520 525

Pro Leu Thr Tyr Asn Lys Val Tyr Val Tyr Pro Asp Trp Ala lle Gly
530 535 540

Leu Gly Trp Gly Leu Ala Leu Ser Ser Met Val Cys lle Pro Leu Val
545 550 555 560

lle Ala 1le Leu Leu Cys Arg Thr Glu Gly Pro Phe Arg Val Arg lle
565 570 575

Gln Tyr Leu lle Thr Pro Arg Glu Pro Asn Arg Trp Ala Val Glu Arg
580 585 590

Glu Gly Ala Thr Pro Phe His Ser Arg Thr Ser Leu Val Met Asn Gly
595 600 605

Ala Leu Met Lys Pro Ser His Val lle Val Giu Thr Met Met
610 615 620

<210> 63

<211> 1866

<212> DHNA

<213> Rattus norvegicus



Lou Val Met Asn Qy
Met Met 610 615
<400> 63

60

580 585 590 Au Gy Ala Thr Pro Phe H's Ser Arg Thr Ser
595 600 605 Ala Lou Met Lys Pro Ser His val Ile val Qu Thr
620 <210> 63 <211> 1866 <212> DNA <213> Rattus norvegi cus 128

at ggccacca aggagaagct tcaatgtctg aaagacttcc acaaagacat cctgaagcct

t ct ccaggga agagcccagg cacgcggcc
agggagaagt ggtccagcaa gatcgactt

at accat P |

at aggc c AECoAEA Agsagangat
tct {t t t
at cgt goteealR CERESos

cact gcaacc at agct ggaa
agt cact BE¥&AeARet @5’6‘??

cgcaacgtgc tca

gcgcet ct G@sscarts
t ccacaggca

aggt
ctggttc@@@*&%gt
aacat cagcc gccttgagga cccacaggt

t cct acgRReECcEBt JERC Y HeEdtga

54t

cctgtc
i

chegctt

aact cgt aca g%gactgtat

totggeat
atcctggeet
cactgcaace
agtcactgeg
¢cgeaacgtge
gegetetgee
tecacaggea
ctegtecete
aacatcagce
toctacgeta
aactcgtaca
gecttcgeaa
gatgtgecte
atgecgetge
gacagceagt
ttoctaagga
ctgetggegc

tatgeageta

g gotacgeete

gegecacata
atagctggaa
teteceoottag
tcagectegtc
tectetiagt
aggttetota
gactgaccct
gecttgagega
tctgoctgee
geggactgtat
ttttttecat
agtcaggtoe
coacettity
tigitgaagt
agggttateg
tgacgatggt

gtggtgtate

ttt aqgc C
HBaisTHOR Arecitie g
catoqgtcatc
ceEgRen S
cacgccac
et g
ct ccggaat ¢ cag

i, GEGLacaR A FREERaRe
tgtcta cttcactget actttcccgt ttgccatget tctggtgetg
cHett getegnge gectagefegabidheat exrgtaate ct 2% ct gt acccet

ctggaactca

g

catc
ctacctatte
cacgecacag
cgcogecaac
ctooggaate
ctggctegte
cttcactget
gocaggtget
cccacaggte
gegccatgace
getgctagga
cotgggette
tggettgece
gtecattctg
cgaaggacag
tecgggaaate
gacggagget

ccttttgtee

gct%ctgg at
€

8

gac

t g9

cagtetttee
tegcatgeage
tteacttege
gaccaccoag
tgttttttet
actttcccgt
ggteaaggca
tggatcgaceg
tcactgggaa
tzectgaaca
atggecacaag
ttcattacet

ttttttatta

i
fietaidign

ctgcct
i
tccgtcc

qaaif t

tgtttt
LR

t gaat

cct
ctg
t gt

gaggat gagg ct aat gggaa gccccctcag
gtgctgtctg tgcccggagg cttcgtgggt
tggcgttt cccgtacctc tgctacaaaa atggtggagg tgcattcctc
attttcct

gaggt catc
cccttgttc
ctacatcgtc

6

B4 EEERe BGEGGAL ct' X ccct gggec

cacc

t
st e rgtiare

cctgaaca gt taccag ttttgtgtct
catc gtetcoetoe tggatgtgta gtaga cgte %20 gta

agaaggatct
acaccctgcg
ctgtgatcga
geoagtetgaa
geatctggaa
ttgecatget
tcaaattcta
ctggaactca
gotataacaa
gtggtaccag
agcaaggggt
acccaaaage

tgotectott

acaccctgc

t aggaaogag

ettggtesst cgd Byt t ct gggag
cagt ¢t gag at gggacct ¢
g"&é‘i gttggad4ggt gt t cgg

atattcttt

getideidacad®Gt acaagt at

tocetggece
taggaacgag
gttetggeag
atgggaccic
gegtgttogs
tetgetecte
cetgtaccet
gatattettit
gtacaagtat
tittgtetet
ggacattgct
tgtgaccatyg

gettggacte

atcacatcct tggtigatet ttaccegtec

ttecattgeca
gecatgtatg

gtegeattet

tegtgtgeag catcagetac
tgtttcaact ctttgactac

ttgeatgttt tettattsce

480

540

600

660

120

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020



ggcttcgcaa ttttttccat cctgggcttc atggcacaag
gatctgtctg agtcaggtcc tggcttggecc ttaattgcect
atgccgctgc ocaccttttg gtccattctg ttttttatta
gacagccagt ttgttgaagt cgaaggacag atcacatcct
ttcctaagga agggttatcg tcgggaaatc ttcattgcca
ctgct gggge tgacgat ggt gacggaggde® ggcat gt at g
tatgcagcta gtggtgtatg ccttttgtgg gtcgeattct
tggatatatg gcggtgataa cttatatgac ggtattgag

ggaccct BEAa R ZeReERN TLYawat Q%téttéﬁgééé?té%t&gg

agca
acco
t gct
t ggt
t cgt
tgtt
ttga
acat

ghatag

agggat
aaaagc

cctett
t gat ct
gt gcag
t caact
atgttt
atc

g g
gt g0

atcttctctc tcgtcaagta tgtacccctg acctacaaca aagtct aCClbg)ﬁ

t gggcaaki@eFotige teglee s Yatetstgatoactetag cdertdel tegatetiitet o

attgtoatcc tcctctgccg gacggaggga ccgctccgcg tgagaatcaa atacctgata 1740

acccccatfgttciie desarely BLagetes achrcars Gastgreate ggerstatgc®tttt cact cc 1800

agagcaaccc tcat gaacgg tgcactcat% aaacccagtc acgtcattgt ggagaccatg 1860
cC

at gt ga teg®@atex ZACiseesle sgperiegcE otk

ggacattgct 1080
tgtgaccatg 1140
gcttggactg 1200
ttacccgtcc 1260
cat cagctac 1320
ctttgactac 1380
tgttattgcc 1440 129
ctatcggcct 1500
& ggatgtttc 1560
gtaccctgat 1620
cccttggtc 1680

topq AsetpiEtatgoedteatat t1680 nor vegi cus  <400> 64

Met Ala Thr Lys Qu Lys Lou Gn Cys Lou Lys Asp Phe H's Lys Asp 1 5 10 15
| | e Louettgisates docteliecqmr ggcaBraged yesciSedes Reagaqticsa Ftascigaty AP A u Asp 20 25 30

AQu Ala Asp @y Lys Pro Pro Gn Arg Gu Lys Trp Ser Ser
Asp Pheacutzicagge agc8enacogadteshbigtazagcatians Rhgstagate ttcattoer QIBY Asn Val

Lys Ile 35 40 45

agagecaaccc tcatgaacgg tgcactcatg aaacccagic acgtcattgt ggagaccatg 1860
atgtga 1866
210> 64
{11> 621
212> PRT

<213> Rattus norvegicus

<400> 64

Met Ala Thr Lys Glu Lys Leu Gln Cys Leu Lys Asp Phe His Lys Asp
1 5 10 15

Ile Leu Lys Pro Ser Pro Gly Lys Ser Pro Gly Thr Arg Pro Glu Asp
20 25 30

Giu Ala Asp Gly Lys Pro Pro GIn Arg Glu Lys Trp Ser Ser Lys lle
35 40 45

Asp Phe Val Leu Ser Val Ala Gly Gly Phe Val Gly Leu Gly Asn Val
50 55 60

Trp Arg Phe Pro Tyr Leu Cys Tyr Lys Asn Gly Gly Gly Ala Phe Leu
65 0 75 80

Ile Pro Tyr Phe 1le Phe Leu Phe Gly Ser Gly Leu Pro Val Phe Phe
85 90 95



50 55 60 Trp Arg Phe Pro Tyr Lou Cys Tyr Lys Asn Ay Ay Ay Ala Phe Lou

65 70 75 80 Ile Pro Tyr Phe Ile Phe Lou Phe Gy Ser Ay Lou Pro Val Phe Phe
85 90 95 130 Lou Gu Val Ilelle dy @n Tyr Thr Ser Au Ay Gy Ile Thr
Cys 100 105 110 Trp Qu Lys Ile Cys Pro Lou Phe Ser Ay Ile Ay Tyr Ala Ser
Ile 115 120 125 Val Ile Val Ser Lou Lou Asn Val Tyr Tyr Ile Val Ile Lou Al a
Trp 130 135 140 Al a Thr Tyr T%’ Lou Phe G n Ser Phe G n Lys Asp Lou Pro
Trp Ala 145 150 155 160 Hi's Cys Asn His Ser Trp Asn Thr Pro G n Cys Mt

Q@ u Asp Thr Lou 165 170 175 Arg Arg Asn Qu Ser His Trp Val Ser Lou Ser A a
Al a Asrlepliiu Yair! e 180 Ghygdn 190 Meeyer il Glvafly| lile T@ e¥vsPhe Trp G u Arg Asn Val Lou
Ser Lou Ser Ser100195 200 205105Gy Ile Asp s Pro Ay Ser Lou Lys Trp Asp
Lou Ala Lou Cys Lou 210 215 220 Lou Lou Val Trp Lou Val Cys Phe Phe Cys Ile
Trp Lys Ay Val Arg 225 230 235 240 Ser Thr Gy Lys Val Val Tyr Phe Thr

Al a ThrTrPlier Brsol [Pifes PdodlelviPhe Se¢56i290e 8B5Tyr [Adai SerolteVal Lou Lou Val Arg @y Lou
Thr Lou Pro @by Ala Ay dlgd 260 265 2115

Val tle Val Ser Leu Leu Asn Va! Tyr Tyr lle Val lle Leu Ala Trp
130 135 140

Ala Thr Tyr Tyr Leu Phe GIn Ser Phe GIn Lys Asp Leu Pro Trp Ala
145 150 155 160

His Cys Asn His Ser Trp Asn Thr Pro GIn Cys Met Glu Asp Thr Leu
165 170 175

Arg Arg Asn Glu Ser His Trp Val Ser Leu Ser Ala Ala Asn Phe Thr
180 185 190

Ser Pro Val lle Glu Phe Trp Glu Arg Asn Val Leu Ser Leu Ser Ser
195 260 205

Gly lle Asp His Pro Gly Ser Leu Lys Trp Asp Leu Ala Leu Gys Leu
210 215 220

Lau Leu Val Trp Leu Val Cys Phe Phe Cys Ile Trp Lys Giy Val Arg
225 230 235 240

Ser Thr Gly Lys Val Val Tyr Phe Thr Ala Thr Pha Pro Phe Ala Met
245 250 255

ley Leu Val Leu Leu Val Arg Gly Leu Thr Leu Pro Giy Ala Gly Glu
260 265 210

Gly lie Lys Phe Tyr Leu Tyr Pro Asn Ile Ser Arg Leu Glu Asp Pro
275 280 285



131
300
310
325
340
355
370
385
Asp
Ile
Thr
Al a
I'le

Ile Lys Phe Tyr Lou Tyr Pro Asn Ile Ser Arg Lou Gu Asp Pro 275 280 285
Gn Val Trplle Asp Ala @y Thr Gn Ile Phe Phe Ser Tyr Ala Ile 290 295
Cys Leu Sly Ala Met Thr Ser Lou Sly Ser Tyr Asn Lys Tyr Lys Tyr 305
315 320 Asn Ser Tyr Arg Asp Cys Met Lou Lou Sly Cys Leu Mh Ser Sly Thr
330 335 Ser Phe Val Ser Gy Phe Ala Ile Phe Ser Ile Lou Gy Phe Met Al a
345 350 Gn QQu Gn Sly Val Asp Ile Ala Asp Val Ala Qu Ser Sly Pro Sly
360 365 Lou Ala Phe Ile Ala Tyr Pro Lys Ala Val Thr Met Met Pro Lou Pro
37 I t Lou Leu Leu Lou Sly Lou
398(“%%& é{%hei‘gg Age%;éﬁl GILigle\L@P oh ger\F;Q/FA Elelé/iby Gn lie Thr Ser Lou Val
405 410 415 Lou Tyr Pro Ser Phe Lou Arg Lys Ay Tyr Arg Arg Gu Il e Phe
420 425 430 Ala Ile Val Cys Ser Ile Ser Tyr Lou Leu Ay Lau Thr Met Val

4 ARy b NerV] i} Lou Phe Asp Tyr Tyr Ala

§ YhroSet 1 Sélgy?érrh GEQI
Se?g%g'gp4§'5 36@ 3% y Vg'l S L,;;y sLneu sTryg yabg}(ﬁl a Phe Phe du Cys Phe Val
Al a 465 470 475 480 132

Asn Ser Tyr Arg Asp Cys Met Leu Leu Gly Oys Leu Asn Ser Gly Thr
325 330 335

Ser Phe Val Ser Gly Phe Ala lie Phe Ser !le Leu Gly Phe Met Ala
340 345 350

GIn Glu Gin Gly Val Asp lle Ala Asp Val Ala Giu Ser Gly Pro Gly
355 360 365

Leu Ala Phe |le Ala Tyr Pro Lys Ala Val Thr Met Met Pro Leu Pro
370 375 380

Thr Phe Trp Ser |le Leu Phe Phe |le Met Leu Leu Leu Leu Gly Leu
385 390 395 400

Asp Ser Gln Phe Val Glu Val Glu Gly Gin |le Thr Ser Leu Val Asp
405 410 415

Leu Tyr Pro Ser Phe Leu Arg Lys Gly Tyr Arg Arg Glu |le Phe lle
420 425 430

Ala Ile VYal Cys Ser lle Ser Tyr Leu Leu Gly Leu Thr Met Val Thr
435 40 445

Glu Gly Gly Met Tyr Val Phe Gin Leu Phe Asp Tyr Tyr Ala Ala Ser
450 455 460

Gly Val Gys Leu Leu Trp Val Ala Phe Phe Glu Cys Phe Val lle Ala
465 470 415 480



Trp
Ay
Pro
Pro
Lou
560
575

Tyr Arg Pro Ay Pro Trp Met Lys Tyr
Ala Lou Cys Val @y Cys Phe Ile Phe Ser Lou Val
Lou Thr Tyr Asn Lys Val Tyr Arg Tyr Pro Asp Trp Ala Ile Ay 530 535 540
Gy Trp Ay Lou Ala Lou SeggSer Met Val
Ile Val Ile Lou Lou Cys Arg Thr GQu Ay Pro Lou Arg Val Arg Il e 565 570
Lys Tyr mulm'mrPm/nguFM)%nAm'ﬁpNa\m Gu Arg 580

lie Tyr Gy Ay Asp Asn Lou Tyr Asp Gy Ile Qu Asp Met Ile 485 490 495
Ser Trp Ala Val Ile Thr 500 505 510

Lys Tyr Val 515 520 525

Gys Ile Pro Lou Val 545 550 555

585 590"9,% g’\%ﬁ@l@ 1’% AshT 8y ?ﬁe;\slaﬁ ){$ﬁ;mﬁr‘g ighr Lou Met Asn Gy Ala 595

600 605 " Lou

ro Ser

<210> 65 <211> 1866 <212> DNA < 13> Mus nusculus
aggagaagct gcaatgtctg aaagacttcc acaaagacat cctgaagcct 60 tctccaggga
agageceags, CRGAGIGHE bro9Ra 48t PROAr $903GIHYAR §RLRECt cag 120 agggagaagt
ggtccagcaa gatcggcttt gtgctgegtg tggccggagggcttcgtgggt 180 133 ttgggcaacg
tctggegttt cccgtacctc tgctacaaaa at ggt ggagg tgcgttcctc 240

Pro Ala Leu Cys Val Gly Cys Phe Ile Phe Ser Leu Val Lys Tyr Val
515 520 525

Pro Leu Thr Tyr Asn Lys Val Tyr Arg Tyr Pro Asp Trp Ala lle Gly
530 535 540

Leu Gly Trp Gly Leu Ala Leu Sar Ser Met Val Cys Ile Pro Leu Val
545 550 555 560

Ile Val lle Leu Leu Cys Arg Thr Glu Gly Pro Leu Arg Val Arg lle
565 570 515

Lys Tyr Leu lle Thr Pro Arg Glu Pro Asn Arg Trp Ala Val Glu Arg
580 585 590

Glu Gly Ala Thr Pro Phe His Ser Arg Ala Thr Leu Met Asn Gly Ala
595 600 605

Leu Met Lys Pro Ser His Val lle Val Giu Thr Met Met
610 615 620

<210> 65

<211> 1866

<212> DNA

<213> Mus musculus

<400> 65

atggecacga aggagaaget geaatgtcotg aaagacttce acaaagacat cctgaagect
tctocaggega agagecccagg cacacggect gaagatgagg cggacgggaa gooccctcag

agggagaaglt ggtccagecaa gatcgacttt gtgctgtotg tggcoggage cticetgeet

1 e Va u Thr

Met Met 610 615 620

<400> 65 at ggccacga

60

120

180



ataccgtatt ttattttcct gtttgggagc ggcctgectg
at aggccagt acacat caga agggggcat c acctcct ggg
tctggcattg gctacgcatc catcgtcatt gtgtccctcc
at cct ggcct gggccacata ctacctattc cactctttcc
cact gcaacc atagctggaa cacaccacag t gcat ggagg
agt cactggg tctcccttag cactgccaac ttcacctcac
cgcaat gt gc tcagcctgtc ctccggaatc gacaacccag

tgtttttctt ggaggtcatc
agaagatctg tcctttgttc
t gaacgtgta ctacatcgtc
agaaggat ct tccctgggcc
acaccct gcg taggaacgag
ccgtcatcga gttctgggag
gcagt ct gaa at gggacctc

gcgct Cligphcdats t kit GLAMC HotachRb bidetdeade QEALGHOTAG4OI0t gt COa
tccacaggca aggttgtcta cttcaccgct actttcccgt ttgccatget tctggtgetg

t 90t gl GRCLARNIGH ACRANE Hitbuedd) GPATAEA LSRRG O gofCt glaccct

gacat cagcc gccttgggga cccacaggtg tgga

hact o Eiatodatl SGELIAT ARGEADAGGLAE SLARIAG OELEEATA3D] ATAA0 T

kdthGeate &E&ﬂﬁ%&&&c@&%%@ﬁ@ﬁ A9GRGe999hg9acat t get

gcct acccaaaagc tgtaaccatg

aact cgtaca gggactgtat gctgctggga tgcc

ggctt C%?ﬁcé&%
gat gt gactg agt caggtcc tggcttggcc ttca

gacg ctggaactca gatattcttt

1@acaaggQt acaagt at

at gccgcattgﬁg{ifi@g{gtz&akétg Wbt Atd Elotbeidl ta&a%?g%‘c& &9&%@8& Cthgogct tggact g

gacaaccaat ttgftgaagt cgaaggacag at cacatcct

tggttgatct ttacccgtcc

{1 cot a30R.ARY Bl ALAE EAMIRATLR AP ARARCA LEkhg! S0l caget ac

ct gct ggggc tgacgat ggt gacggagggt —ggcatgtatg
tat gcagagﬁcgctgggg%g&@{ag cﬁft%éctagcg{tgg:c&taé g

t ggat at gtgataa cttatatgac ggtattgagg

ttcaact cttttactac

Ldtbda gtttc&?gé;ggt t oot Ot tattgece

aca tgg ctat cggcct

I

99900t 9Ha: PPALASAY SLARIE Bbhodbl ELESRR ALAIELD! Tl 99tOt L C

gtcttctcgc acccct acc

acaaca aagtgtaccg gtacccggat

999029} 8. QAL ARIELA RRRSLONRE GLL LERLARR HISLALD! 2huCcoot 10Tt e

attgtcatcc tcctctgccg gacggaggga ccgctccg
aCCCCCE&Q%@ag?QaC ?g“g?%?&g otaagat ot d.890 ‘Eggtc&iigél
catga

cgagt aaccc €cgg cgcactcatg aaacccagtc

{2046

caa atacctgata

ﬁfac oCtttcactcc
attg

acgtc ggagaccat g

ctggtoegtyg gactgacoet gecaggtgct getgaaggea tcaaatteta cetgtaccot
gacatcagee goottgegga cccacaggte tgegatcgacg ctggaactea gatattettt
tcctacgeaa totgootgge geccatgace tcactgggaa gotataacaa gtacaagtat
aactcgtaca gggactgtat gotpotgega tgectgaaca giggtaccag tittetgtot
gecttegeaa ttttttecat cotgegetts aiggcacaag agcaagggst geacattgot
gatgtgecte agtcaggtce tggettgece ticattgeot acccaaaage tgtaaccatg
atgocgcotge ccacctittg gtetattetg tttttcatta tgetectett gettggactg
gacagccagt ttgttgaagt cgaaggacag atcacatcct tggtteatet ttacccgtee
ttcctaagga agggttateg togggaaate ttcatageca tottgtgtag catcagetac
ctgctggege tgacpatget gacggageget ggcatgtatg tgtttoaact ctitgactac
tatgcageta gtggtegtateg cotttigtgs gttgcattet ttgaatgttt tettattgce
teggatatatg geggtegataa cttatatgac getattgagg acatgatige ctatogegect
gggcoctgga tgaagtacag cigggetete atcactccag ctotttgtet teggatgttic

gtettctege ttgtcaagta tgtacccetg acctacaaca aagtgtaceg gtaccoggat

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860

134



atgtga 1866

Al a
Lou
Al a
Phe
Arg
Ile
Lou
Trp A
125
140
150

Thr Lys
Lys Pro
Asp Sly
Val Lou
Phe Pro
Pro Tyr

<210> 66 <211> 621
G u Lys Lou Gn Gys Lou
Ser Pro Sly Lys Ser Pro
Lys Pro Pro G n Arg Gu
Ser Val Ala Sly Sl yzPhe
Tyr Lou Cys Tyr Lys Asn
Phe Il e Phe Lou Phe Sly

<212> P111
Lys Asp
Sly
Lys
Val
Sy
Ser

Trp
Sly
Sly

ro Lau Phe Ser [e

<213> Mus nuscul us

Phe Hi s

Thr Arg Pro

Ser Ser
Lou Sly
Sly Ala
Leu Pro

d L‘:g%’g@katH Egcg/gﬁctglgzgc@ggcc-ré‘c'ﬁc{ﬂf:a %&gt?td‘ﬂ cebott

Val at{il_ﬁat&altcc&%ﬁcck %’cgkﬁ%ﬁba%@ct

-{%arﬁaa-{é/a%

Tyr Tyr Lou HIS

Sl'y

altil&tg\a/?zl

Lys
du
Lys
Asn
Phe
Val

o bk
Ala

hbvR

Asp 1 5 10 15

<400> 66 Met
Il e

Asp 20 25 30 du

Ile 35
Val 50
Lou 65
Phe Phe
Thr Cys
Ser Ile
Lou Al a

40 45 Asp
55 60 Trp
70 75 80
85 90 95

100 105 110
135 115 120
Trp 130 135

Lys Asp Leu Pro Trp Ala 145
15%031:@93g€ﬂg%c&yc§g '%%é}g(h.‘b& é@ggtg-gléé) géﬁ&cgcgrctarc&tg n 15865 Met G u Asp Thr Lou

cpagtaaccc tcatgaacgg cgeactcatg aaacccagtc acgtcattet ggagaccatg

atgtea

<210> 66
<211> 621
<212> PRT
<213> Mus musculus

<400> 66
Met Ala Thr Lys Glu Lys Leu GIn Cys Leu Lys Asp Phe His Lys Asp
1 5 10 15

Ile Leu Lys Pro Ser Pro Gly Lys Ser Pro Gly Thr Arg Pro Glu Asp
20 25 30

Glu Ala Asp Gly Lys Pro Pro GIn Arg Glu Lys Trp Ser Ser Lys lle
35 40 45

Asp Phe Val Leu Ser Val Ala Gly Gly Phe Val Gly Leu Gly Asn Val
50 55 60

Trp Arg Phe Pro Tyr Leu Cys Tyr Lys Asn Gly Gly Gly Ala Phe Leu
65 0 75 80

lle Pro Tyr Phe lie Phe Leu Phe Gly Ser Gly Leu Pro Val Phe Phe
85 90 95

Leu Glu Yal lle lle Gly GIn Tyr Thr Ser Glu Gly Gly Ile Thr Cys
100 105 110

Trp Glu Lys lle Cys Pro Leu Phe Ser Gly lle Gly Tyr Ala Ser Ile

1860

1866



165
180
195
210
225
Met
Au
Pro
Al a
Lys
Lou
Lou

Thr

170 175 Arg Arg Asn Qu Ser H's Trp Val Ser Lou Ser Thr Ala Asn Phe Thr
185 190 Ser Pro Val Ile Qu Phe Trp Qu Arg Asn Val Lou Ser Lau Ser Ser
200 205 Sly Ile Asp Asn Pro Sly Ser Lou Lys Trp Asp Lou Ala Lou Cys Lou
215 220 Lou Lou Val Trp Lou Val Cys Phe Phe Cys Ile Trp Lys Sly Val Arg
230 235 240 Ser Thr Sly Lyss Val Val Tyr Phe Thr Ala Thr Phe Pro Phe Al a
245 250 255 Lou Lou Val Lou Lou Val Arg SIly Leu Thr Lou Pro Sly Ala Sly
260 265170 Sly Ile Lyg Phe Tyr LoyssTyr Pro Asp Ile Ser Arg Lou Ay Asp
275 280 285 Gn Val Trp lle Asp Ala Gy Thr Gn Ile Phe Phe Ser Tyr
Ile 290 295 300 Cys Lou Sly Ala Met Thr Ser Lou Sly Ser Tyr Asn Lys Tyr
R ryel 0 yOREHAO A ReR0 108 6T A0 s et Lou Lou Gy Oys

y Thr 3255§303§ e Val Ser Ay Phe Ala Ile Phe Ser Ile
GIyPheI\/btAIa 340345350(3n uGn dy Val Asp Ile Ala Asp Val Al a
Ser Ay Pro dy 355 360 365 Lou Ala Phe Ile Ala Tyr Pro Lys Ala Val

Vet M8hy POTvQdu PReOHiR ‘Rr B6 R8s Asp Leu Pro Tre Ala

145 150 156 160

His Gys Asn His Ser Trp Asn Thr Pro Gin Cys Met Giu Asp Thr Leu
165 170 175

Arg Arg Asn Glu Ser His Trp Va! Ser Leu Ser Thr Ala Asn Phe Thr
180 185 190

Sar Pro Val lle Glu Phe Trp Glu Arg Asn Val Leu Ser Leu Ser Ser
195 200 205

Gly lle Asp Asn Pro Gly Ser Leu Lys Trp Asp Leu Ala Leu Cys Leu
210 215 220

Leu Leu Vai Trp Leu Yai Cys Pha Phe Cys lle Trp Lys Gly Val Arg
225 230 235 240

Ser Thr Gly Lys Val Val Tyr Phe Thr Ala Thr Phe Pro Phe Ala Met
245 250 255

Lau Leu Val Leu Leu Val Arg Gly Leu Thr Leu Pro Gly Afa Gly Glu
260 265 270

Gly 1le Lys Phe Tyr Lsu Tyr Pro Asp lle Ser Arg Leu Gly Asp Pro
275 280 285

Gin Val Trp lie Asp Ala Gly Thr Gin lle Phe Phe Ser Tyr Ala lle
290 295 300

Cys Leu Gly Ala Met Thr Ser Leu Gly Ser Tyr Asn Lys Tyr Lys Tyr



Thr
400
415
425
440
455
465
Ile
Thr
Tyr
Al a
Pro
Lou
Trp
Lou

Phe Trp Ser Ile Leu Phe Phe Ile Met Lou Lou Lou Lou Gy Lou 385 390 395
Asp Ser Gn Phe Val Qu Val Qu Ay Gn Ile Thr Ser Lou Val Asp 405 410
Lou Tyr Pro Ser Phe Lou Arg Lys Ay Tyr Arg Arg Gu Ile Phe Ile 420
430 Ala Ile Lou Cys Ser Ile Ser Tyr Lou Leu Ay Lou Thr Met Val Thr 435
445 Gu dy Ay Mt Tyr Vage Phe G n Lou Phe Asp Tyr Tyr Ala Ala Ser 450
460 dy Val Cys Lou Leu Trp Val Ala Phe Phe Gu Cys Phe Val Ile Ala
47030475 480 Trpsloe Tyr Gy @iy Asp Asn LopgTyr Asp Gy Ile Au Asp Met
485 490 495 dvy Tyr Arg Pro Ay Pro Trp Met Lys Tyr Ser Trp Ala Val Ile
137 500 505 510 Pro Ala Lou Cys Val Gy Cys Phe Val Phe Ser Lou Val Lys
Val Asn 346 T 24 g e CysPNed Lo VauThIy CTY LoARdh day SIWBr Tyr Arg Tyr Pro Asp Trp
lle Ay 530 5395540 Lou GAxpTrp Ay Lousfgda Leu Ser Ser Met Lou Cys lle
Lou Val 545 550 555 560 1Ile Val Ile Lou Lou Cys Arg Thr Au Ay Pro
Arg Val Arg Ile 565 570 575 Lys Tyr Lou Ile Thr Pro Arg Qu Pro Asn Arg

Al a5eVPhe @ I1USeNGBy PRS2 S8 PROSr Glisl L& &1yAha wdhkiaPro Phe His Ser Arg Val Thr
Met Asn G yuhl a 345 350

Gln Glu Gin Gly Val Asp lle Ala Asp Val Ala Glu Ser Giy Pro Gly
355 360 365

Leu Ata Phe 1ie Ala Tyr Pro Lys Ala Val Thr Met Mat Pro Leu Pro
370 375 380

Thr Phe Trp Ser |le Leu Phe Phe [1e Met Leu Leu Leu Leu Gly Leu
385 390 395 400

Asp Ser Gln Phe Val Glu Val Glu Gly Gin Ile Thr Ser Leu Val Asp
405 410 415

Leu Tyr Pro Ser Phe Leu Arg Lys Gly Tyr Arg Arg Glu lle Phe lle
420 425 430

Ala lle Leu Cys Ser lle Ser Tyr Leu Leu Gly Leu Thr Met Val Thr
435 440 445

Glu Gly Gly Met Tyr Val Phe Gin Leu Phe Asp Tyr Tyr Ala Ala Ser
450 455 460

Gly Val Cys Leu Leu Trp Val Ala Phe Phe Glu Cys Phe Val lle Ala
465 470 475 480

Tro e Tyr Gly Gly Asp Asn Leu Tyr Asp Gly Ile Glu Asp Met |le
485 490 495

Gly Tyr Arg Pro Giy Pro Trp Met Lys Tyr Ser Trp Ala Val lis Thr



595 600 605 Lou Met Lys Pro Ser H's Val Ile Val Gu Thr M
<210> 67 <211> 1863 <212> DNA <213> Honp sapiens <400> 67
aggagaagct gcagtgtctg aaagatttcc acaaggacat ectgaagccc 60
agagcccagg cacgcggcct gaggacgagg ctgagggaaa acctccgcag 120
ggtctagcaa gatcgacttt gtgctotctygy tggctggcgg cttcgtgggec 180
tctggcgctt cccgtacctc tgotacaaga atggtggagg tgcgtttctc 240
ttattttcct gtttgggagc ggcctgegd g tgtttttctgigpggagatcatc 300
acacctctga agggggcat c acctgctggg aaaagatctg ccccttgttc 360
gctatgcctc cgttgtaatt gtgtccetcc tgaatgtcta ctacatcgtc 420
gggccac@ba £18C6E Val @iCRFLIRE vh CPredRRABIMICTs GG §4/999Ca 480
acagct ggaa cggacetcac tgcapggagg acaccaggcg caagaacaag 540
tcaccatcag ctecaccaac ttcacctccc ctgtcatcga gttctgggag 600
tgagcttgtc ccctggaatc gaccacccag gctctctgaa atgggacttc 660
ttcttttygh .ChgoRt agh Oyd Bl tiyFFCTy I aUe) 89502 99084t cagg 720
aggtcgtctasgttcacagec agitttccat” tcgggptgct cctggtgetg 780
ggct gacgct gccgggcgcg ggcgcaggca tcaagttcta tctgtatcct 840
gccttgagga cccacaggtg tggattgacg ctgggactca gatattcttc 900
tct geet,gg gga! (ﬂ% 98¢ %14 Eeg%ggggﬂet%%ggfsa?ﬁ%o %f?a’laagt at 960

gggact gl,at gctgct gggags gcct gaaca accag tttggtgtct 1020
ttttttccat ectgggettc atggcacaag agcaaggggt ggacattgct 1080

agt caggt cc tggectggec ttcattgcct acccaaaagc tgtgacaatg 1140

[le Val 1le Leu Leu Cys Arg Thr Glu Gly Pro Leu Arg Val Arg lle
565 570 575

Lys Tyr Leu Ile Thr Pro Arg Glu Pro Asn Arg Trp Ala Val Glu Arg
580 585 590

Glu Gly Ala Thr Pro Phe His Ser Arg Val Thr Lsu Met Asn Gly Ala
595 600 605

Leu Met Lys Pro Ser His Val lle Val Glu Thr Met Met
610 615 620

210> 67

<211> 1863

<212> DNA

<213> Homo sapiens

<400> 67
atggccacca aggagaagel goagtgtets aaagatticc acaaggacat cctgaageoce 60

tcaccaggga agagoccagg cacgoggcct gageacgagg ctgagggaaa acctcegecag 120
agggagaagt ggtctageaa gatcgacttt gtgotctotg tggotggeee cttegtegec 180
tipggecaacg tetgecgett cocgtacocte tgctacaaga atggtggage tgcetttete 240
ataccgtatt ttattttoct gttteggage ggectgootg tgttittett geagatcate 300

ataggecagt acacctctga agggggcaic acctgeotgge aaaagatetg coocttgtte 360

t Met 610 615 620
at ggccacca
t caccaggga
agggagaagt
tt gggcaacg
ataccgtatt
at aggccagt
138 tctggtateg
at cct ggcct
cact gcaacc
agt gt ct gga
cgcaacgt gc
gctctctgcec
t cgact ggga
ct ggt ccgag
gacat caccc
tcttatgcca
aact cgtaca
ggcttcgcaa

gatgtggctg



at gecgctgc ccacattttg gtccattctt ttttttatta tgcttctctt gcttggactg 1200
gat agccagt ttgttgaagt tgaaggacag atcacatcct tggttgatct ttacccatcc 1260
ttcctaagga agggttatog tcgggaaatc ttcatcgcct tcgtgtgtag catcagctac 1320
ct gct ggggc tgacgat ggt gacggagggt ggcatgtatg tgtttcagct ctttgactac 1380
tatgcagcta gcggtgtatg ccttttgtgeg gttgcattct ttgaatgttt tgttattgec 1440
tggat atat g gaggtgataa cctttatgat ggtattgagg acatgattgg ctatcggccc 1500
gggccctgga tgaagtacag ctgggctgtg atcactccag ttctectgtgt tggatgtttc 1560

at Ct t CliGgGtiteHbAaRvie gabBRtCabHcACE LARRAM ARARRIACTk (It accccaac 1620
tgggecattg ggctgggct g gagcctggcc ctttcctcca tgetctgegt tcccttggtc 1680

at Ot Cohfo ECALGEAR JREIMRINRNAEObIAELIA aARAN CaRog! acCt gCt g 1740
accccaaggg aacccaaccg ctgggctgtg gagcgcgagg gagccacacc ttacaactet 1800 139

cgcacc g ggaypgaccatgatg 1860 tga
1863 %g%@g%@@g&g@gg%%k&g%%@ﬁﬁég@gga%@&%mﬁgﬁg&gg% one 200> 68 Mot Ala Thr

Lys d 510 15 fie Lou Lys
SO e 5 aanagc oL Toopbc 3“?‘?‘?" 5%““‘5‘?% égégﬁgo N PR e By

Gy Ly r 40 45 Asp Phe Val
Lou Serscgk\?g%t% ggagtgg té°3° t amc?éécagcag Et%tcgi Jtyg%aé& 55 60 Trp Arg Phe

Pro Tyrg L&beSy ﬁc?ﬁfeg%%?gg@&?tgqg&tﬁt}ft gﬁcﬂag g@&%tcla&“' 720

teccactggea aggtegicta cttcacagee acttttccat togecatget cotegtgoig 780
ctggtecgag ggetgacgot geogggogeg ggogeaggoca tcaagttecta totgtatoot 840
gacatcacce goctigagga cccacaggtg tggattgace ctgegactca gatattctic 800

tottatgeca tetgectege ggetatgace tcgctggeega gctacaacaa gtacaagtat 960

aactcgtaca gggactgtat

gotectgega tgectgaaca

gtggtaccag ttttgtgtct 1020

gecttegeaa tttittecat cetgggetic atggoacaag agcaaggggt ggacattget 1080
gatgtggete agtcagetcc tggoctggee tteatigect acccaaaage tgigacaatg 1140
atgoccgotge ccacatttig gtecattett ttttttatta tgettotett gottggactg 1200
gatagccagt ttgttgaagt tgaaggacag atcacatcct tggttgatct ttacccatce 1260
ttoctaagga agggttateg togggaaate tteoatcgect togtgtgtag catcagotac 1320
ctectgegec tgaceatget gacggagget ggcatgtatg tgtttcaget ctttgactac 1380
tatgcageta geggigtate cottttgtege gttegeattct ttigaatgttt tgttattgec 1440
tgpatatatg gaggtgataa cetttatgat getatteage acatgattgg ctatcggece 1500
gegegccctgga tgaagtacag ctgggotetg atcactccag ttctotgtgt tgpatgttte 1560
atcttctoge teogtcaagta cetaccoctg acctacaaca aaacatacgt gtaccccaac 1620
tgegocattg gectgegcte gagectgegee ctttecteca tgctotgegt teocttgete 1680
atcgtcatee geoctetgeca gactgaggee cogttocttg tgagagtcaa gtaccteste 1740
acccoaagee aacccaaccg cteggetgtg gagogogage gagccacace ttacaactet 1800



65 70 75 80 Ile Pro Tyr Phe |lie Phe Leu Phe Ay Ser Gy Leu Pro Val Phe Phe
85 90 95 Leu Au llellelie dy @n Tyr Thr Ser Au Ay Ay Ile Thr Cys

100
115
130
Al a
Asp
Asn
Leu
Al a
Lys
Thr
Leu
Thr

105 110 Trp Qu Lys Ile Cys Pro Lau Phe Ser Ay lie @Ay Tyr Ala Ser Val
120 125 Val Ile Val Ser Leu Lou Asn Val Tyr Tyr Ile Val Ile Lau Ala Trp
135 140 140 Ala Thr Tyr Tygs Leu Phe G n Ser Phe Gn Lys Gu Lou Pro Trp
145 150 155 160 H's Cys Asn His Ser Trp Asn Thr Pro Hs Cys Met Gu
Thr Met 165 170 175 Arg Lys Asn Lys Ser Val Trp Ile Thr Ile Ser Ser Thr

Phe u p Arg Asn Val Leu Ser
Sercg %ggtc%g%a%%c%%g%ay&{gﬁg%guﬁ?%%r%’ %%gya-{%eﬂﬁogu Lys Trp Asp Lou
Loutg s Leu 210 215 220 Lou Lau Val Trp Lou Val , Phe Phe Cys Ile Trp
Gy Val Arg 225 230 235 240 Ser Thr Ay Lys Val Val Tyr Phe Thr Al a
Phe Pro Phe Ala Met 245 250 255 Leu Leu Val Lou Lou Val Arg Ay Leu Thr
Pro<2&§yﬁ%a Gy Ala 260 265 270 Ay Ile Lys Phe Tyr Leu Tyr Pro Asp lle

Arg<2 ughdu Asp Pro 275 280 285

<212> PRT
<213> Homo sapiens

<400> 68
Met Ala Thr Lys Glu Lys Leu Gin Cys Leu Lys Asp Phe His Lys Asp
1 5 10 15

1le Leu Lys Pro Ser Pro Gly Lys Ser Pro Gly Thr Arg Pro Glu Asp
20 25 30

Glu Ala Glu Gly Lys Pro Pro GIn Arg Glu Lys Trp Ser Ser Lys 1le
35 40 45

Asp Phe Va! Leu Ser Val Ala Gly Gly Phe Val Gly Leu Gly Asn Val
50 55 60

Trp Arg Phe Pro Tyr Leu Cys Tyr Lys Asn Gly Gly Gly Ala Phe Leu
65 70 15 80

Ile Pre Tyr Phe |le Pha Leu Phe Gly Ser Gly Leu Pro Val Phe Phe
85 90 95

Leu Glu lle lle lie Gly GIn Tyr Thr Ser Glu Gly Gly lle Thr Cys
100 105 110

Trp Glu Lys fle Gys Pro Leu Phe Ser Gly lle Gly Tyr Ala Ser Val
115 120 125

Val lle Val Ser Leu Leu Asn Val Tyr Tyr lle Val lle Leu Ala Trp
130 135 140



Gn
Cys
320
335
345
355
370
385
Asp 4
I'le
Thr
Al a
Ile
Au
Al a

Val Trp Ile Asp Ala Ay Thr Gn Ile Phe Phe Ser Tyr Ala Ile 290 295 300
Lou Ay Ala Met Thr Ser Lau Ay Ser Tyr Asn Lys Tyr Lys Tyr 305 310 315
Asn Ser Tyr Arg Asp Cys Met Leu Leu Gy Cys Leu Asn Ser Gy Thr 325 330
141 Ser Phe Val Ser Ay Phe Ala fie Phe Ser lie Lou Ay Phe Met Al a 340
350 Gn Au Gn Ay Val Asgylle Ala Asp Val Ala Gu Ser Gy Pro Gy

360 365 Lau Ala Phe Ile Ala Tyr Pro Lys Ala Val Thr Met Met Pro Lou Pro
375 380 Thr Phe Trp Ser Ile Lou Phe Phe Ile Met Lou Lou Leu Lau Ay Lau
390 ggfg i%oTyr'%%LPP@éln@epP eh@lngl?s Gg Heu\ﬁl) Tg Wdy Gn lle Thr Ser Lou Val

4 5 Lou Pro

g Lygggdy Tyr Arg Arg Gu lie Phe
420 425 430 Al a e Val Cys er I|e Ser Tyr Lou Lou Ay Lou Thr Met Val

435 440 445 du Sly Ay Met Tyr Val Phe G n Lou Phe Asp Tyr Tyr Al a

Ser T, Al a Phe Phe G u Cys Phe Val
H'éig%ﬂi’%é%@@s%s”\@ ng'sﬁy"weg'” %pﬁéﬁg‘“ Asn Leu Tyr Asp Gy Ile

Asp Met Ile 4 490 495 Gly Tyr Arg Pro y Pro Trp Met Lys Tyr Ser Trp

VaI Il e Thr

Arg Lys Asn Lys Ser Yal Trp lle Thr Ile Ser Sar Thr Asn Phe Thr
180 185 190

Ser Pro Val (e Giu Phe Trp Giu Arg Asn Val Leu Ser Leu Ser Pro
195 200 205

Gly Iie Asp His Pro Gly Ser Leu Lys Trp Asp Leu Ala Leu Cys Leu
210 215 220

Leu Leu Val Trp Leu Val Cys Phe Phe Cys lle Trp Lys Giy Val Arg
225 230 235 240

Ser Thr Gly Lys Val Val Tyr Phe Thr Ala Thr Phe Pro Phe Ala Met
245 250 255

Leu Leu Val Leu Leu Val Arg Gly Leu Thr Leu Pro Gly Ala Gly Ala
260 265 270

Gly lle Lys Phe Tyr Leu Tyr Pro Asp |le Thr Arg Leu Glu Asp Pro
275 280 285

Gln Val Trp lle Asp Ala Gly Thr GIn 1le Phe Phe Ser Tyr Ala lie
290 295 300

Cys Leu Gly Ala Met Thr Ser Leu Gly Ser Tyr Asn Lys Tyr Lys Tyr
305 310 315 320

Asn Ser Tyr Arg Asp Cys Wet Leu Leu Gly Cys Leu Asn Ser Gly Thr
325 330 335



500 505 510 Pro Val Lou Cys Val Ay Cys Phe Ile Phe Ser Lou Val Lys Tyr Val
515 520 525 142 Pro Lou Thr Tyr Asn Lys Thr Tyr Val Tyr Pro Asn Trp Ala lle
Gy 530 535 540 Lou Gy Trp Ser Leu Ala Leu Ser Ser Met Leu Cys Val Pro Leu
Val 545 550 555 560 1Ile Vval Ile Arg Leu Cys Gn Thr Gu Gy Pro Phe Leu
Val Arg Val 565 570 575 Lys TyysLeu Leu Thr Pro Arg Gu Pro Asn Arg Trp Ala
Val Gu Arg 580 585 590 u Ay Ala Thr Pro Tyr Asn Ser Arg Thr Val Met Asn
Gy Ala Leu 595 600 605 Val Lys Pro Thr His Ile Ile Val Au Thr Mt Met

610 6158692916 Val Ser Gly Phe Ala 1le Pha Ser lle Leu Gly Phe Met Ala
340 345 350

GlIn Glu GIn Gly Val Asp Ile Ala Asp Val Ala Glu Ser Giy Pro Gly
355 360 365

Leu Ala Phe Ile Ala Tyr Pro Lys Ala Va! Thr Met Met Pro Leu Pro
370 375 380

Thr Phe Trp Ser lle Leu Phe Phe lle Met Leu Leu Leu Leu Gly Leu
385 390 395 400

Asp Ser Gln Phe Val Glu Yal Giu Gly GIn ile Thr Ser Leu Val Asp
405 410 415

Leu Tyr Pro Ser Phe Leu Arg Lys Gly Tyr Arg Arg Glu lle Phe 1le
420 425 430

Ala Phe Val Cys Ser lle Ser Tyr Leu Leu Gly Leu Thr Met Val Thr
435 440 445

Glu Gly Gly Met Tyr Vai Phe GIn Leu Phe Asp Tyr Tyr Ala Ala Ser
450 455 460

Gly Val Cys Leu Leu Trp Val Ala Phe Phe Glu Cys Phe Ya! 1le Ala
465 470 475 480

Trp tle Tyr Gly Gly Asp Asn Leu Tyr Asp Gly |le Glu Asp Met lle
485 490 495

Gly Tyr Arg Pro Gly Pro Trp Met Lys Tyr Ser Trp Ala Val lle Thr
500 505 510

Pro Val Leu Cys Val Gly Cys Phe lle Phe Ser Leu Val Lys Tyr Val
515 520 525



142

Pro Leu Thr Tyr Asn Lys Thr Tyr Val Tyr Pro Asn Trp Ala |le Gly
530 535 540

Leu Gly Trp Ser Leu Ala Leu Ser Ser Met Leu Cys Val Pro Leu Val
545 550 555 560

Ile Val 1le Arg Leu Cys GIn Thr Glu Gly Pro Phe Leu Val Arg Val
565 510 675

Lys Tyr Leu Leu Thr Pro Arg Glu Pro Asn Arg Trp Ala Val Glu Arg
580 585 590

Glu Gly Ala Thr Pro Tyr Asn Ser Arg Thr Vail Met Asn Gly Ala Leu
595 600 605

Val Lys Pro Thr His lie [le Val Glu Thr Met Met
610 615 620



