DESCRI PTI ON METHOD OF PRODUCI NG HETEROGENEQUS PROTEI NS TECHNI CAL FI ELD 5The
present invention relates to a nethod of producing a heterogenous protein,
nore specifically, a method of producing a polypeptide using a cell which
strongly expresses al ani ne am notransferase. BACKGROUND ART 10When proteins
useful as pharmaceuticals are produced wth the reconbi nant DNA techni que,
use of animal cells enables conplicated post-translational nodification and
fol di ng which prokaryotic cells can not perform Therefore, aninmal cells are
frequently used as host cells for pEgegppNeconbi nant proteins. Recently,
a | arge nunber of biopharmaceuticals, such as antibodies and 15

physi ol ogi cal | y actMEFHOIPOFIPRODUERG PEIERBGENEORS PROTRINSIUEs that perm t
ef ficient production of reconbinant proteins by animal cells |lead to cost

reduction of bi ophar maceut icals and prom se their stable supply to patients.
Under thesgg (?m s, a nmethod of protein production with higher
production effici ency I's desired. 20Al anine is one of the proteinogenic

am no dci ds, andlliesprasenbinvestinsntelatds tardi methadiof.producing| 4 beterggensuy pratein; s

b1 05yt e 1945 o i AL Kol B AT It AR oty Bl o, and

S degrade’B a reveérse react I"ani ne enzyne,
al ani ne amlamiermnmbtmna&msé.EC 2.6.1.2.) (Non-patent docurrent 1) has been
known. This enzynme transfers an amino group from 25 alanine to
2-oxoglutarate to synthesize glutamate. Al anine am notransferase is al so
call ed gl L@A@Kc]mmimaransam nase, \/\hi ch is abbreviated as OPT

( Non- patent docupent 2 nd GCP rtate amnatr nsfe
enzyme® found in Ffép‘lo% rusefgfi S@Pp@ﬁ@wfié’l" ag"?ﬁ&lg‘l ood

when hepatfetnifle! 8526 aﬁim r&M?QnaBlgkec&Mb’lﬁfate'd Tp&t msﬂajtﬂomﬁuﬁmﬁom ki nd
of disorder when abnormally high |evels of are observed.. 30 As

shown abowielding wmch@rmrtaﬂ% £ Belepariors ethgfoae, r@ﬂim@érceldﬁ angefirguenly
function. d?PH‘@SWStCCﬂ&fC’??&)dﬁ&B ﬁ‘lbﬁﬁﬂt otEi‘HXV host cells such as CHO cel | s

behave if alanine atninotransferase Is strongly expressed in them
[ Non- Pat ent DocURxsantlyl] a Sargeayumber) of biopharmaceubieadst shabgyas ( 2@ibodlies ofrsl) |
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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



5 PROBLEM FOR SOLUTI ON BY THE | NVENTI ON It is an object of the
present invention to provide a nethod which is capable of producing a
natural or reconbinant protein in high yield. MEANS TO SOLVE THE PROBLEM As
a result of extensive and intensive researches toward the solution of the
above 10 problem the present inventors have found that it is possible to
increase the yield of a desired pol ypeptide by using a cell that strongly
expresses sferase (hereinafter sonetines referred to as
"ALT"). T °ﬁ$4§?§¥%éﬁﬁﬁgfnvention has been achi eved. Mreover, the desired
pol ypept i ddelaniaMi Syeet.pt. oOermetics (A9 48\247-292eat er anount by using cells
capabl e of co-expressing ALT and a tattrine transporter. Since alanine is
produced in 15 | arge anount over time in cell culture, alanine accumul ated
in cells iBISSROSHREIOFTHOHEINVENTION | f the reaction of biosynthesizing
pyruvate o) onoted by strongly expressing
ALT, t 3&%@%@5¥%§ﬁ%§6ﬁiﬁﬁbgu§?hgﬁ%ﬁgﬁgﬁfgﬁﬁduring a TCA cycle and gl ucose
pr oductl on by 9!y sogestgedt of tHdpresent invehtigar oVigodde b methédinbichah aapable, ofand
thus high-yield produ tion of. the dESIrﬁ ol ypeptide is anticipated. 20The
present i rRFRHCING? GE“?@W&RFﬁf@ﬁﬂagl gh (1) A nethod of producing a

pol ypept i EABETIO SOLNVE THE PROBIEM cel | whi ch. strongly expresses al ani ne
am not r ansf erase and has a transferred, DNA engodl ng a_desired pol ypeptide

and thereby al | d¥ higsulhef egensiveand iBensiie ressprghesiopped e gelution of the met hod

of (1)10abqy&bleh1BE BleSerk Hﬁleﬁtg}sl haV‘@fo‘ﬁHd fHaf @ o‘ésﬂﬂél% BeRas thé ?‘Eldrlﬂ' a<fesired
am notransferase 1s a cell into which a encodi ng, t he al ani ne

ani not r an<fobipgRtidenks Uﬁ@&rﬁ ¢ell thatr rongly. expresses Talaning aninotrasferaset (hergingfler( 1) or
(2) above,q waehel Deihe G6' dsS“AlRY SUHREIIN gﬁeeéxﬁ%ﬁv&hl?ﬂ'ﬁh% aé&n%éﬁ@@&fefase

further express a faurine transporter stron 4) The production

met hod of Met)eom,othe deSWd I‘F@i}me]@t Qﬂgk“ ]@ pmdt@ced tin 8n @V‘}ﬂ m 8@013“ tba Lusmge 30
t t 0

1 nsPort S SRl Y B SRR Sh SRR e oo
Chi nedé hédarge emountawer towd insell cylaire, aheinracduouilaéd larwylla)n eecodted m)thet wediGn. above,
wh t N f

sher i EgSBARSSGPLRGRS A5 Pe LT fym e i b 1 =

35am not r atehgy axﬁessmgaﬂyT ahe pridutth eref wilizedvimgetabglishodyrajg: a TCA cycle and(a) a
DNA encodi n ept avin 0_aci d sequenc s .sho ! SEQ I D
NO 2. 4, Etoge By ) g’3EL§13"°‘1 nds. h@b“ 0 mpipve 58 eyghre hohimcy ) thig > 3¢
40, 42, 44 lﬂ—@raelé&rocﬁ&tloi%f thé defifed pdlypeptadl is anumpate(d)) a DNA encoding a
pol yp tlde V\hl\?vﬂlhas an _ani.no_ac euzgg rgﬁ“ved 5 fromthe amno acid
sequerPe as shovileiPRESEREVERIGE Ayt e%‘"“%“‘ H§IONS 14, 16, 18, 20, 22, 24,
26, 28, 3({1) 33, méthod ¥, prédhcingOa pé@pe idle, écﬁnprps&g &ﬂtunﬁg a &l whfth 51%112!3{ 60 by
substitution, delﬁtl on, addition an éqsi nsert ne or_nore lao acid
én bNOf\

resi dues AWBIS§SE Fanine, agHnotEansfFrast, @ o P 2BESIEERE encoding g
encodi ng %o%bﬁtﬂﬁ%ﬂﬂﬁré&?‘ﬂl&&n@%&ﬂtd’fﬂbﬁu@@hﬁ%oﬁl/gbﬁldéequence 10 horml ogy

with the amno acid sequence asS shown 1 n SE 6, 8, 10, 12, 14,

16, 18, 2d2) 2Aheomethod szél) gbpvegwherean thg ce Q@swhwb Stzpzlglﬁ&xpfaﬁes Alningy 52

54, 565 S§nfifothHsRask ¥ aicell Hd MichlaaMUARNHMAhE AAshHE ﬁﬁﬁﬁuﬁﬁstféré(detlﬁs been
(d) a DNA having the nucl eotide sequence as shown in SEQ 1 3, 5, 7,

9, 11, 13,tramgferrads, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39 41 43, 45,
47, 49, 53(3) SPhe ﬁl%dugt?on%etﬂég’ Bf (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):



(e) a DNA which hybridizes to a DNA conplenentary to a DNA having the

nucl eoti de sequence as shown in SEQID NC 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 ypepti de having

al ani ne am notransferase activity. 20 (8) A nethod of preparing a

phar maceuti cal containing a polypeptide prepared by the nethod of any one of

1) to (7) ab ' f
b not r anat o ase(@nd BN difding’¥ bVngtde Ralibd 8 b dP R AROR i AR" M
(10) The csEQ TBAN0r2jing 8 10,(19) 149DAVIS, 262024, 261,1’2{8_h350 3034, 36,3840 HAr44ed6, DNA

encodi ng a nsporter. (11) A cell which has a transferred DNA
encodi ng af éﬁb’?g g?rlesﬁofif nsferase and a transferred DNA encodi ng a taurine

transporter. (1@d) A DNAhadodifig prpptipeptide whiph hypapamiie, acid s@juendendgrived t ur i ng

o0 kel gt et sconal oo el A £ S g A6 B Py oo

pol ypept i dg4, sped28 ey eby34a36038, g, ulemceds 148t 80,8203UC565, S8icd @QJyYSﬂBﬁitmﬂﬁL
EFFECTO:THEINVNTIO\I Accor di n toy; rese |nvet|on it
has beconedgf@os; dé“‘{'baqdf%ﬂ@&%t@ntorfé’“?loélnﬁ’r% Esidues I)Sﬁb Bt ¢aune
The presenfmmBesisferaabitftyenconpasses the contents disclosed in the

specification and/or the draw ngs of Japanese Patent Application No.
2007- 205158 base®) o# Wﬁmc@mg grmptlcgabaémg P19 SROTE IR AfidESeMHaneR i ty. 5

BRI EF Rﬁs%xﬁ%ﬁ\%ﬁf ik Ay useglnce as showl B SEQ IHNG: 23410&@%0'121‘ ?4, 16,

Puronycin sel ec for expressing human ACT1 (4 am ho

acids). 18,20, 2, @4, 26 2Bils 3 361 3 #8406, 92, Wdéd&;éﬂ,r&sé‘l éét boor %amslrvev\/as
used for eﬁmﬁ%ﬁ ot} am no acids). 10Fig. 3 shows

anti-gl ypi can- Aéﬁ% ody wi% pcl %ﬁ% on day 17 of 50 m shaker fl ask

f ed- bat ch cul tur@) 'EtRNAlhawbgwdge rgacledat@ﬂeianmawhﬁwnﬁn SEQfIBrNedl, CBeISJ'? (9;1 4)
was superi o t Ru r P.

graph shovvlﬁh 15 Zn]td go’g‘JD 28 tezlrrtaifbs 3? %gs(ﬁh?%tﬁi?éﬁ ip'ﬂglél]ss pl’g

strainls anﬁDP41 as a control strain, in 1 L jar fed- batch cul ture. The
anti-glypican-3 £ /Lo thec Iture,
whi ch was hi gher Eﬂllqéa%}%# %ﬁdlleszto a ﬁl@A ﬁ?‘g egnepgrya g?ml‘ the
survi v?l rmdlmdoieqa&ﬂeamo?dmms_mwmf 1eX 3¢ é?ﬂngnsw ,di7inio, amd23]f>43,h23'§ a
contro i val. rat t e ate stage of the
culture Waééaﬁqg#eag ﬁgh tﬂa#j”q? %ﬂgf g st %E 3, f 5%‘“#75 %‘W?? ongetings aod,_ 3
anti body yy&leficdakoi ﬁ@é’h&‘q"l falaﬁamerﬁmﬁdtﬁhﬁbraﬁémhti ed- bat ch cul ture. The
ant i bod y| | d I“%Q’E@ auT/ Pur ALT1-co ransferre n=6 superi or
to thedd i n(8) TP OB o HRATER IR, Py § RO Replte) proparcd 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.



Fig. 7 is a graph showing the antibody yield of TA41, which is a 25TauT/ALT1
co-expressing strain, in 1 L jar fed-batch culture. The anti-glypican-3

anti body yield was 5.3 g/L on day 21 of the culture. Fig. 8 shows the
nucl eoti de sequence of a newy cloned, CHO cell-derived hanster taurine
transporter gene and the am no acid sequence deduced therefrom

Fig. 9 is a taurine transporter nenbrane topol ogy of a newy cloned, CHO 30

Il -derived T Fi : ' ' f '
hamst e Taut (62 ePon toBopl Rl il bl ARSIy fE SLFERR 0O |
pl ot s on dmy/or tiaf diaGingk of hgarese fRarenk Application Not G6GT-204168 \ased|an whikh tlkensi ty

in pHyg/ TauT-transferred. cell was superior to that in 35pHyg-transferred
cel I . Pfesemmﬂ&mi@'i‘gﬁdmglﬁﬂa%lf% r@y.yi eld plots on day 7 of 50 ml shaker

flask batch culture. pHyg/ TauT-transferred cell produced |less |actate, and

was superior to - Fig. 13 shows anti-glypican-3

ant i boéy ﬁ%ﬁgg@@ﬁwgﬁﬁ%ﬁxﬁW%haker flask batch culture. Four out

of the 7 strainspipf1 phived 4 pladmid ARrFheshiih S€lbdtioh VaMEI was ubddoRly eRpress

hi gher than the hi %hest yield .in pHyg-transferred cell Fig. 14 shows
t

anti - gl ypi warnAIdI{AYRupingaedY). pl ot s on day 7 of 50 ml shaker flask

fed-batch cul turgy ThewaNY pRGRY 1o BysolyciRHsRed Which 3R BEd RA ekfrelsingas
superior to that |ngklyg_-transferred cell. Fig. 15 is a grap
showi ng t HamasrALTI{A9¢ aming agifls)a pHyg/ TauT-transferred cell Ti 0 10 (which

showe i gh gr owt: I T VA BN K I P 2 ! ratio
of TI %O\?\/ag 88% \é)lirlg'n%?igw esvaé% gmn%g? %@B%Qf?ﬁlg%:ﬁp? ﬁlrd? W%fSa-mFsiﬁagd.rew{1 Is a

gr aph shovfeddyatcheulare.i bBwyaniibedydyielf im pPuyALTiaxtramstareed <plk (1= vas IsbpenipOio( whi ch
showed hi Bﬁﬁﬂ i1 14 expansi on process in static culture)
in 1L j a?tlﬂ?tg{ﬂ- at {:aﬁp%trﬁ%erugﬂ%l)ﬁgggﬁi -glypican-3 anti body yield of 110 was
2.9 g/L onCday 35 of the 15culture. Fig. 17 shows the results of flow
cytonetric anal ysi s ,i.ndi cat | that .. TauT-transferr O | . essi ng
TauT nol ecul es oFrsllgi f‘ g% rlabhg%g}vé%.the ymﬂ}oa% ﬁﬁﬁ{gs.&g‘%;?’swg'%’r lgpin gﬁ“?vb ng

i ntracel | xpressimpgostraing and @A sas(x oomteoit stedin,om I dt javsfeditatch bulpare. f ethebat ch
culture. Th nmoni.a 1.nhi bi.tion i uT-tr rred strains 20

r emar kabl @n@ﬁ;ﬂ%%fwggéyénﬁlgpgﬁp Eé‘@fl_%l%/rgf on day @q‘i‘{‘% cu‘itgrel, g"ﬁhmﬁﬁigrhom ng

t hat taurithsnthat df@den into cells depending on the taurine concentration in

t he nedium No di.fference s .observed in.tauri.ne e between
pHyg/ TauT- t r ansflid8r 8dS <t BPRsShoxHng ng FareYh %‘Péi#?‘&ﬁgwg s am AlTdnh

show ng t hepeeyd Faifnafd PAll WsaaricBatroNstkdla. NedieUsirvidal CRidarf 72 at tie
parent_strain, [ TauT-transferred strai ngpghowed a remarkably high

P
gl ut ame 1&%%%&)?19@?/ pre wias higher deasethat AEPSh the taurine concentration in

the nedi um Fig. 6 5ibwsZahtil aqrﬁﬂhibsgpwengpm% dayes 8N50 nfd lsidkef ARsk3
anti body vyi el ds o%lﬁfrl—lyg:{_Tau -transferred Strains are al nost equal w thout
tia -

|
dependi ng fefrbetel cultiirei alhe antibpeie viekhivepidyssT audrpRus-ALHd -qetrapsierred et @022
shows the @ntdinsor ® hatin BHPR AR DEPuNdofthibffed T dn=sR PRI ALT

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.



co-expressing strain, on day 14 of fed-batch culture in a shaker. The

anti body yield was increased by addition of a-ketoglutarate. 35 BEST MODE
FOR CARRYI NG QUT THE | NVENTI ON Her ei nbel ow, enbodi nents of the present
invention will be described in nore detail. The present invention
provi des a nmethod of producing a pol ypeptide, conprising culturing a cell
whi ch strongly expresses ALT and has a transferred DNA encoding a desired 5
pol ypepti de and i e t

In the net hod oflt’lgh(i,f gﬁ%‘%eir??t\ﬁ%e&aelyb%&%h %ag fsgqrr‘glys e&eflpat%)e‘@&g drlllgﬁ?r al
cel | capabﬂ;Iéygﬂaxﬂktmﬁsferragcdﬂrpmodimed lemiaqlatb)qndmas depedor ta pHygrsihsfemmedicelel | i nto
whi ch a DNA enc t.he de I s he r ferred.
Preferably, a tr 53?30?*}?8”& é'lglE fcﬂﬁg %ﬁs%h'%{ t&ﬂﬁ?@( 2@’?@5&&@5‘9{@89‘“

pol ypepti d@t&ﬁ&gﬁwn Fgﬁﬁﬁtliﬁ‘ @frthed?d lstﬁamssﬁﬁpHﬁ@Tw'It-lfulﬂsﬁ?ém rwu @mov(vjdﬂearﬁibeage nt

i nvention e e | ypeptjde is not artluary imted. The

pol ypept i dlé‘elgﬁk}lgﬁ Wg@@%&ﬁfﬂd ﬁtl body (e.g., anti-IL-6
receptor anti bodpig ﬁmuoxdslm@gwﬁdabgmlb@dyylelﬁlpmsaalaaﬁ’famtsobm%akeamaskCD3
anti body, anti - 0 ant] b%% ‘E’ - GPM BM ant i bog: nliil - TNF ant i body

ant i - CD25 etpish gylturant Theaskibodynyie 1d drrpHysl ey Linasiermed gelkes Hipagor t9hat Itksy
antibody, gN; .trggg%eg@g“ body, 15 anti-CD52 antibody, anti-IgE anti body,
anti-CDlla anti body, anti-VEGF anti body, antj-VLA4 antibody, and the |ike)
or a physi ol ogi cBigi 15 ct groph phoyvieg the(survival ragioofia pidye Fauddragsfprred ealuTHR i ng
factor( G(e;@@hs qgﬁ@faah%ﬂ RA3QCTaF RAhhlelRel 2 Thd Shrliag o GEHESE)
etythrop0| I nter |nt | eul ¢ n such as 1 or - t-

ur oki nase, ws%&%ﬂambmnvmomdmﬂcﬁ@mmam on factor PTH, and the Ilke) An

o0t P00 L oA e B G 08 oA A TR

a chi meri c(vhich thodyd hihranommhi abdity duririgitbel gxpassion process in stijc adture) isd dojagl y ALT

mer oased reereh sl o PP b B8 G & NE R T YR A ST e

by tralfsf ecultureg 25 an am no group from al anine to 2-oxoglutarate. The

pr esent |nvento er ed .t hat reactjon, of bi s nt hesi.zi n
pyruvate and gl gma e 3’&1&} arl® ts’08 Igo‘ﬁe W’B}?B} ed’mﬁv tP@I‘F@’ &'ﬁ‘essi ng

ALT i n hosTauTatdnsfesed T Geell@-Epeshihg TadThaoletwlebst its ozl gieimbloneut i 1 i zed in

met abol i sm duri TCA cycl e and .gl uc roduction. b |l yc nes and

this m ght improVe HIe i spwingdptireibiar dnampni oty (egRepiraion aReshift i on
of the desj negr mltchpamlrdie The ammonial @ibiidrOMOPNygflal TRRAERGE] REhigsevhs ar e
not partl cul arlﬁ limte Iog@g1 as, they are capable of ALT expression at

hi gher2q eviemarkahle comparg éﬂ S8t ural cel|'s include, but are not
particularly Iinggerhq dgrﬁ;iﬂ slhswidgahataalﬁmusseakaantméenl§ dbﬁbnﬂllﬁ oartﬂéiuaﬁh@n of

reconbi nant proterns an be exenplifi cell which
strongly esqreenimten Ay the @eﬁ@m paYe id %ncquﬁ ﬂb%@d a@ twmg %@akenbetwm has
an increas fa{}d&\éﬁ] afd tRbirepCRgy €d to a correspondi ng natur al
cell. The ﬁ% ral 5 ?s notS partllpcgl arly limted. A cell which is used as
a host in the prﬁﬁu@ﬂﬂ@nﬂ Freph shayongithe rronpmptien nof( glutpminCHD the | mediumay  be

nas beon acapired ) B Gk M, PHAYTRTE ulelr sy hUft € MRRERAAD Kl AT

gene has b@eﬁanmetqomtmnmﬂon/yeli w&h@ﬁdcpeadmgan thedaysingsancsatrigionie theaeklivimown t o

t hose skilled i £ c b b

i ncor porating aan gL?lgene i )a%ﬁ{;/%{él o}lﬁgn@ tran@#’gr m ng g?tﬂ’ ﬁga’glﬁfé? |Xfat 0 a
cel | . Fur tpléygitmd: trankferretb nh::aprt argf althost] ¢équial mthouthdepending Ah‘lthgemaalhaamhreen
artificiall tta"sfer enconpasses herein cells in which an endogenous
ALT gene hASCHEENon %?’F‘!)%‘Ped by gene activation technol ogy (see, for
exanpl3®, Inter nalhg.oaal stowa! tleatantiplyddad/31 2660dy svieldhaf PAAL, i s TAUTAIITY
expressed.

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



As ALT to be strongly expressed in a cell, ALT derived from any organi sm may
be used. Specifically, ALTs derived from human, nouse, rat, dog, African
clawed frog, fruit fly, nematode, Japanese rice, Cyanidi oschyzon nerol ae,
Saccharonyces cerevisiae, Ashbya 15 gossypii, Candi da al bi cans,

Schi zosaccharonyces ponbe, Aspergillus nidul ans, Aspergillus fiunigatus,
Aspergillus oryzae, Cryptococcus neofonnans, Di ctyostellun1d|sc0|deun1

Trypanosona bru : r osoma
[T YPANOSOTR, b1 U RO, 5 o 2R UG 8 R
rodent or dekwil. sane species as the host cell nmay be used For exanpl e, when
the cell which i,g allowed to. stron 20, e ALT i s, Chinese hanster
ovary cells (mds*EeRfFﬁe opsl’r?)‘?‘%ls a(gt ‘\388“5 P ObR > G LAE er .
ggg ALT i ney ce]llmzlﬁ&n stﬁimglymmbhses MII‘Iaﬁﬂtth iﬁdm'dﬁﬂeln%ddbl\ﬁhiﬂdodmglasdefsmﬂ_Tél has
Yoor gre nol.ogy .t o, ALT1 am no, acl e ALT1 was forcedly
expr essed HQEVPFH@%ER‘Q %%@W.@‘é@ ﬁgpn@E}memepolypepl € Further, as an ALT
gene to be strongle AxB6ESEHE pfe@enil ifhtion, aimemmyqie eith& afmlrdrgvuen@aﬁa'éldDNAs
(a) to (e) encodi nghALT may be used ncolcéI ng a, pol ypeptide

havi ng t heofspdueing edeﬁeaheﬁwpa e ghemnsfmeéeelﬂ mtwhl a PNAgencgding ghe 12
14, 16, 18&jesiely p‘:ﬁﬁ)eggdjef hag @ee@@anséged 3 Prefifhbly: §tra§§®mﬂe@ ceﬂ?nto %ch‘lﬁDNﬁ}\s 50
52, 54, 56, 58 DNA encodi ng a pol ypepti de which has an
ani no aci obng@huethedeszr@dpolenepyde ?Sdlﬁﬁtlﬁéﬂsﬁﬂﬁed(bwfédd sequence as shown in SEQ

38, 20 a2 aq BneRgtod of e prifhyt henticl e Sesi el poRepd.is it putcenlelfy, 70
addi ti on dnm;tadr |Theemotynpgmld@fm@néeamymﬂl@eamdmwcacasdaw eafibode de.gnantidl-thas
al ani ne _a orram@ S%nﬁuif '6V'a§1¥bod dgl)éplcané( Cz)ntl@g@#ﬁ‘aﬁ:ﬁféﬁg' lﬁodyhe

pol ypept i avi ng /o of nore amn equence
am no aci chnﬂe(aﬁm)matﬂanly,s iambﬁ:‘rPiI]ib/IBEQlﬂthong ang-TME atib&ly, Jann-(jms bdatibatlg, 18,

58" or 60 A SR AGPRY. AP e ey iRy, e g anfboggly

DNA haisi ngantxk@)immaod;dememmbm@ sintivéD1 1z SiRbddy, NE-VEGB, ahtibody, 9, 11
31,33, 35 37,30 41 43 45 47, 49,

13, 15, 17
51, 53, 55““%‘%%‘? é%‘é’ and” tP“e) KoK vhi RIYSINAEIGallY £ agte, profsigy (eg
corrpl erren 7@@16@1@% stiﬁmlaﬁg fd&ﬁ)r rQGC(ES()t lé@wmmepmge-eaenmsﬂﬂmlﬁii@ I D NO

41 43 45*‘3“@”7((3]@1535%13‘@@1’0‘8%"’ nga;:fqun, 5'53%805*& & ]i‘gle?l‘?&t%ﬁi"ﬁ P@h@g;?nd?’g et

encodes a déﬁirﬂlﬂmﬁfrﬁrﬂ%ldwvdo 1@1@%@& PTI’HD@ﬁd degikey. asth ambbay iyparfiéuldify cel |
whi ch strongly expr esse ng’ %; cell, for exa eul c?ryotl c cell
I

such 29 arfiregired, Andfnay, a%aep r%vaati%tane oy B lewcrnola ¥ siggh | and
B. subt il igyibsdye gl FsY, eelabka(pv)gph%&h&elﬂt%oay%@ﬁn%@aﬁmdﬁ% cells are

used, CHO cells aré particularly preferred n order to prepare a desired
pol ypeptide, celBwusing steapgly Ak exnressing sellp thepmpupbolhpelypepyde prddesdibyed

pol ypept i densimnibedsicr dhfr- cells are preferred. 15Preferably, the cell of
the present i1nvention lich strongly expresses ALT further expresses a

taurine transporAlek isdendsmgntally hﬂm@rmthm%‘fbafrleo@cééslhmtﬂdm tyapefstringe. By

cul t uring TaaineEifip EARARAR & 20CRRERE PREPEB iflfnlol @ f‘@%ﬁe‘? FatieBl,
produced imacioyrof dtiesynthesuzing pyww&‘n and dgletametd foorn \gbanme; lel bemrommcédayum ng a
o et LS Beink S0P RA? AR PR H (6! Bt blodib@ BRER S iald i O e

of the trans gene an er’ o ncoding a desired
pol ypepti dnetalmlmmtdtmmgta TGAarylcye andrglutmde pmdgemm Bnglydmgegesas ched ithie anight

pol ypepti de nLred a r the,transfer of ALT, ne, .

Al ternati JE’P{P"% ﬁg f%"g hﬁwr ga lp%ntgf grgrheﬁl cht%rodpﬁtéoq r%%qﬁ%rd%sflwg gene
encodi30g Ppodysdpticid. poI ypeptide. It is also possible to transfer an ALT gene

gene and & gene. WRGTARH ALTGEErRulE FIS/RE At mea S dnieah o pthey o

si mul t anlemapdxb]e ofMAET sxpit@sxenwem"gl@afr lev@lstthaminiraledells.  tNetyrah@ls ehide s ey r ed
separ at e y usi

ur.alit I vectors using a cel | which
trongl y. i pad CuEA I O cdla e b ahaetsen the raseti, phegpiman
anmoni a CCﬁ?@t@iﬁE bt m@NbEdRmiphfied HECHO cells.
35 A cell which strongly expresses ALT is not particularly limited as long as the cell




It is known that taurine transporter is a nmenbrane protein having the
osnoregul atory function of taking up am no acids (such as taurine and
13-alanine) into cells. A cell which strongly expresses a taurine
transporter is not particularly limted as long as the cell has an increased
expression level of a taurine transporter conpared to a 35correspondi ng
natural cell. The natural cell is not particularly limted. A cell which is

Lo S b2kl R QBRI o 3, A 3ol 0 e
t ransport efatural celtlis ndtrpanicularig lindted.auA icelbwhich isysed tae a hge e thegsoduetion of a
artificially transferre e given. A cell into which a taurine
transport WWQ@%&'&@E&@@M&%’%Qerred can be prepared by

net hods known t 0A§ B@sie whichSitlohg1§ @xpresse LAY & celFito FXRARMEALT gale Hasbeéd may

be prepared by incorporating a . taurine transpoyter gene into a vegtor and
transf o mi ‘HEE‘PH&' V@EF%‘redi‘?ﬁyg"‘aS‘E@- | Acell into which n g8 hes BecfpHteAlY o be
strongly expisRfreddah Be gréfﬁ\!eh,byam&tﬁwsl BRI RNEER' kileddRthe/ 8¢ fFR example,

organi sm may be used, Spécifically, a taurine transporter derived, from human
or a rodentuchagelhmay berprgpared by inceporgting e ALT gare inte axestgr aml teansfopming they
taurine 1 r j " ; L£S as
the host oo ian b EGfihdtRtre, HaMoLim of CoIb ARSI o P~ FR PPeetEs, o
strongly expifigally transfered rencompassqsdieteir cells inorhigl sensiggencus AbY geye lnsibeen (CHO
cel | )30 t NGl AL TP kAP HERALE" telhoRlaf GEEDIO SO iAo TPRIREGGIRA TS e
Further, as a taurife transporter ge 0 'be strongl'y expressed 1n a cell,
any one of WIBA1R650)abitmpiAhd iDkibagly ak)ressed.(e0 encoding a taurine transporter

may be used. (al i l. i V| ) i
Sequence as shoviks AR Seps RERER WpBs R REAL 1T ARV Boh' sy HERERAGMYe
pol ypepti dmsedmhi S;ieciﬁaﬂlsygmlla"gldmedg'ram hfqmggmsd,emi, veg AIEIO?:II flh?e(hﬁbg’ﬁfc; d
sequence snown .| . 0. supsti tut.l.on, etl on,
50 adarti oy IRaAGEe TnBe e GrarifascBrondperSan: SasthaeibRRh eervine Ayt | ha
tauri ne t rgossypiis _anidi@a:albiv:aﬁsyﬁc@co&m&_ﬁgﬁ]@mﬁﬂ%@s@@m%ﬁaﬂiﬂsﬁm@nﬂgh?O%
or nore a no acl se nce onoL.0 Wt t am no Cl equenice. as snown
"n SEQ 113uRKEaEy AGETENE GRS SRYPRIPCa0alaaRs: CHE YRR SHECRIedm | vi ty-
25 (d1) a Dhfurdosstha BriclicLoistehand mdior, FaRaReube histolpitawnd Miypah&dohld dN&i afel, 63,
65 or 67; (et) a whi ¢h hypri di {Q conpl enentary to a DNA havi ng
the nucl eofo§@ @é?gﬁ\:ﬁc@e o Bkt AL ety ey hw?fegg&@so © BEME IReEPs
stringent gOomeihbitOkf rﬁ%ﬂbé’%&ed_.en%ﬂ@:?anﬂ)lé?%héﬁ%é cele whithi 8 QIbREd kdStrongly
transporter activity. Production of a_desired ,;)I pepti de rmay be perfornmed

by tradfsf efipresy AdLTg (dinese haneerovay eells (HEQ) el L isapeterbly; deriyed, frog |
whi ch str Ol'il.ﬁx'xéﬁ SPHRMERS € Foft Al Uh hiRads ﬁméep%F& Féaﬁtgﬁé}?ané'th@'i‘ ae&m%\g,fi&nd

culturing the resultant cell in a nedium Furthernore, a desired pepti de

can be prepbF2Has’p% or ggatar hamologyntowhi-Elhatahe amio geddeisl gkl hwas fseadly

activated trd i gy (see, for exanple, International

Publ i cati oﬁ%{@g@ﬁa%wgggtaﬁggﬁﬁ%q%gi red pol ypeptide has been produced.

35When a desi r edfysthies peant AUE gens tpbe dtuongly expraseedan eskll, annooe ofthe follewingir i ne

trans t Ta been artificially transferred, the
"t NS [ bz AT s DR

or der “of auri'ne transporter gene, the transfer of an ALT
gene and the tr ajakf edNA epcoginger polymegtidghavingethe aminoparid/ segpencd as iskowroin
parti cul ar NG A g codi ixed t
transferr e%ﬁght) éﬂré'ﬁzet’ ¢r8 agd;? %ﬁﬁofé?é@,?zg‘nggﬁt %cgﬁ'g’g@lr ?@?Qg%ﬁgs’%4gﬁ‘4ﬁ‘tér gene.
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,



5 Alternatively, a taurine transporter gene and an ALT gene nmay be
transferred after the transfer of a gene encoding a desired pol ypeptide. It
is also possible to transfer a taurine transporter gene, an ALT gene and a
gene encodi ng a desired pol ypeptide sinultaneously. A tainine
transporter gene, an ALT gene and a gene encoding a desired pol ypeptide may
be transferred simultaneously in a single vector. Alternatively, they nay be

pansTer of, 209B0RL Bheky St S bt aoke WU 30 s Bk U O

taurine trlﬁﬁiagtarahme)mnnmdhﬁemedtmty conventi onal ceI | culture (pr ef erably,

animal cell cultyre ed. .These nedi a u uaIJ ci ds,
vitamns, lipid (3%1 %P@Y e,ngc&%@ggequswls Lﬁ@fﬂ#g}& rces
and pH r e@lll| 83 a5s17, The21coRt2sND 29f 31, 138535, 33, mnponens A7a4% sussmlssysm
follows: am no acids 0.05-1500 ng/L vitam ns 0.001- 10 ng/L lipid factors
0- 200 ﬁg/ I59’energy sources 1-20 g/L, osnotic regulators 0.1-10000 ng/L, iron

sources 0. 1-500 /A»Dwkiwmyh?&rmmsiowﬁmmﬁ mérf QofHEDNAﬁA\@ﬁ%EHeS
0. 00001- 200 no/ L(gpsurfactants 0-5000 nmg/L, gro Ih& tﬁs} tors 00 pg/L

and nucl edirlgetideseqiencss sigyn in SEQAPNO: 1R3e ac7e|9t e‘ntlé le?r &7.18t21.124i 3%d7t o
these ran%ﬁﬁﬁ%d mb@ %PD:BO@S l@tﬂé mssej 861 £0br2 aaeRdigest Qndiibas dngoe of

the cell to fured, the type’ of the desired pol ypeptide, and so on.

In additi mﬁter@Odesesel}wgmd@dewng alaping aminegrargferaleasyitys, surfactants, growth
cof act nucl [ {IPelrfo? of such
corrponlgnts i ncl ude %&%\héa{;%?gg@ éxgkeﬁ as L’Ibﬁﬁag%g%gy ?PEIE} éa)lrag}pﬁ(%e

L- aspar agicel sudh-assypiamal,i ard aindiyeast cells tpeokagyotic cell/sich s E. ¢olindtByrsuibidis, etc.

L et i onirieeep, it B sherlkeble) i cbs' Rt SuRE oo GHE Lliarbeld, 00

L-trypt oprmeferrd:d t ylmerdeeto ]aaphrta\dakuedqqol}mepﬂcb; eddls\suitdbleafoaniansfer &f @gerieni ne,

L- aspar agl ne artic .aci ut am L-glutam c acid,
1 vl e o Ehrding 7 Al BordhteSie pich ¥ EHE e B4R BlFred ™ DL Lulh Gnrne.” 30
L- phengl a! ani ne Préfenablgrj 1hee;ell bf ﬂerprenent 1hvédﬂb&®'ﬂ1loilestrohgl§1re§(p1temh@ﬂj furthgrr osi ne

and L-valine: vita i nosi t bi otin, f.oli |c aci d,
ot T manieBlessés o pine. uatspet oo LAe (o BEPHE 3 JPUed HBmRPith oY, o,
pyri doxal tfmsféﬁm@aogm@lemcoﬁk‘lgltﬂbddsﬁai Eolﬁpdpﬁhé into the .cell aidElmving thetx’estﬂtahtne
hydr ochl ori &'SBFW&an asc| i c_aci %{ Eref erably, biotin, folic
acid, |ipdP “h% ‘“Wr glypentt FE s H‘earﬂf'@er%‘y}“ﬂﬁoxal

hydr ochl ori de, aﬁhérbé)fiés%dl Bolypéﬁtﬂmmo&y&a Qg Ardel @nto WHiGH AN ABT Zefd Has
ascorbic acid; pid factors, chollg chloride, choline tartrate,

li nol @0c ey amépellx tr&&sfere&n&wcqﬁ régftthe tsansfes o p Al geneand the, ransfar ffjage
ener gy sotgeﬁ@% gaiﬁgfa Rsired! ﬂé%éﬁtadegélh@tcﬁaﬁﬁﬁlarlg%ﬁﬂﬁae ARRe EcbEing 3 esired

pr ef er abl 0s€é; osnotic requlators, such as sodi um chloride, potassium
chl ori de, mb@emsleaw berfransfereed eattep therteansfr of ans AT gene h| Alisrersivelyr amALdur ces,
such as ir I i I de,
ferrous s at e;%ﬁadéa?llgfg}rgduﬁér tﬁé Eans%?f of 3 géﬁ?cg)?ig? a, &gﬂec{ E(S l%e%tl&@f gﬁ irsl C

chl ori de, alsoopossibleato reasterani 613 i gengt eﬂd anéefpl-len@gmga@otﬂ@red; mﬂlYPaB’ﬂd?odl um
hydr o%ncasmﬁgﬁ%& wcal cium chloride, sodi um di hydrogen-phosphate, HEPES and
MOPS, "prefera Jodi um hydr ogencar bonate. Cul ture nedi a containing any of

t hese conponent mmgerg| ardna genexpopdingsa deSiRdspalypeptide malyobee treusfigradent s,

t here may el nganese
Lo oo PR A5l Ao B RSBy, TS5,
magnesi umphhhlnyloﬂeecami SOdI um subsi I i cat e pr ef er abl y, copper sulfate, zinc

sul fate and magnesi um sul f surfactants, s and Pl uronic
P68 "grovn cof 45t gk 2 e viict? SER! RBrdeed A AR oBEfe mafbones &

recorrBDnanﬁtrﬁé]Enlarrmrbactmnéntﬁ(ﬁncahﬁieclamonbi nant PDGF, reconbinant TGF- a,
et hanol am ne hy rach ori de d| um elenite, retinai c acid ang?glut resci ne

di hydrochl ori de,* gfe Vﬂbl@ TanspaItsry & aettﬂ i RTRteRy, ARYER| BiEi de,

reconbi nafﬁsmb@uﬁtoﬁﬁﬂmﬂﬁﬁdcﬁmﬂgmﬂnhwl hicids(suhi 28 Eduriag ﬁhdwalkaﬁ%) 1d©50ell§ uch as
deoxyadenosi ne, ﬁéﬁnyfxl di n é’i’f deoxyguanasi ne, adenosi ne, !?f j
guanosi ne and ur‘af ironely EXDIEISEs & AMHRG Harspprict s, et Ty H‘E‘F%‘l‘ﬁtl cs,

such as sti@PhPMEcden, ha@‘iﬂhﬁ‘drédsédk@ré’dﬁmﬁ%@iﬁ D Wnfadhitié QRIBHAHE CoMparéddo a
pHi ndi_cators, Islélch as Phego Red, be cont a.l Furt her,,

a- ket d§| utcaFraPendiag nypFY, cg The pairplogell F gt Rics eghhwee%dd%&elé Fhideisnedi um
The yield of the desired pol ypeptide (for exarrpl e, an antibody) can be

i ncreased by addition of a-ketoglutarate. In this case, the anpunt of
a-ketoglutarate to be added is normally8in the range of 0.01 to 1000 miV
preferably 0.1 to 100 M and nore preferably 1 25 to 10 nM The pH
of the rredl um var| es depend| ng on the ceII to be cultured Generally, pH

~N PN e N s g ey N e 2 2




30 Eagle Medium Nutrient Mxture F-12), RPM 1640, CHO S-SFM I (hw trogen),
CHO SF (Sigma-Aldrich), EX-CELL 301 (JRH Biosciences), CDCHO (Invitrogen),
IS CHOV (Irvine Scientific), PF-ACF-CHO (Sigma-Aldrich) or the like.
Alternatively, the nmediummy be a serumfree nmedi um such as CD CHO
(I'nvitrogen). 35Wen the cell which strongly expresses ALT (and whi ch may
strongly express a taurine transporter) is CHO cells, CHO cells may be

| t d b t hods. to th killed i h . | e, CHO
Col 1 ar o el A S idhendifoh PR EeeSbined Sraspa O GHD Y iRt 1 o (1
t Be tgag 7IOC h az ﬁ/b of ADa tell Whith seorpheephdsyess taorinkQPansprted @ deld 1O Ghidhy efagtigd| v
abou . reover

.. in the.ca where the desired pol ypepti.de such as an
anti body i EnSRASIEE 8EN§ %EE@I mﬁ%ﬁﬁw@#&s@é P?YES‘S&)‘I?B- h%ﬁmﬂt Mq?afew t he
| ate st agerdbpdrie giélHay! b&en (GRERS AP tARsferad émbeb%afeﬂ'ﬂg_ﬁgéﬁhads kaBen tdhosd f ect

|

of waste products such as |lactate becones extrenely If the desired

pol ypept i ckilled iptbriaitedFasyexamplngich seetl Bl be Sy eRmEed-RY facorporating i tGURRS v al

ratio i s npinBlcHenScheSiMB A vattot 4 tlaRdfBrnRh @R veétof i £edIt ure, and an
i nprovenent 1'n 10 I

e yield of the desired pol ypeptide can al so be

anti ci pat ed. As a tayringgpansparten te be irengle exuessed i arcebr » daveing drapspost r ed
pol ypepti Usi t : i n : e : i ay to
S ront o, - rited B 06 ol Bag beSlekd: | Bk CETARRg o del e Flnf ™)
Wt h respeuaimanocorvaredents (soch asimwuste vitcershangsterhmiayeie ¢sefll Rreferabhe a taufimer nent or
type t | lidng bi ' ure

1 ok 1 pePbintt ¥R HOb il Bldm bl I o Spits o R MR Ceina o6 bl

m crocar r i or exgmplec whenthe collvwhieh isalldwiddiozsbngle dexprese adalrinerteansmoriecés a

Do becEhpiBnRE bUE sl CE R pdeh M Rl B BB R 2
may be perhuntamed himistany cul ture nmet hod such as batch culture, fed-batch 20
culture or continuous culture, Preferably, fed-batch culture or contipuous
Cul ture s used FURBE BSE WG R s b 0nea sxiressed in s Sl pa ot of cel
whi ch st rqngfanoamgrlaﬁaega,ﬁb“(eloamd»dmgiaqiumiayraﬁstpbﬂagha»y&m@&@.ss a taurine
transportgé) is ﬁltur , _taurine nay. b%added t.9 the mediasgmin grder to
pronot e t adPi rfeD Lét"é’ﬁ Ing ¢ GOlYRFRtde hating te AR A seAvente asaPVA& QIR added
to the nedionsl $488ord8; specifically limted, but is normally in the range
of 0 g/L to 100 %/L, preferably 0 g/L to 20 g/L, and nore preferably 0 g/L
to 10 g/ L.(bn) aDNAgnsadinga nobipplids veieh proriueraigodeidoreanenge deriveddromithtod  of
the pr eserﬁmh@\éaatsb@%%%& hoinGh AHF 8D NE3:L 42 ishy6d5L68! P%_%x?bsﬁuﬁﬂﬁrdgi’&xgﬂt i cal,

it is possible to pr¢ e a_pharnmaceutical by mxin i s polypeptide with
phar ut addiionyand/er sertion of engrarineqre awinogagid fepidues and yetsms t@iring transpegei nto a
prepar ati ofivity: Speci fic exanpl es of pharnaceutically acceptable
carriers and ?ddi tives include water, organic solvents that are

phar maceut({cgald DNaAcaepding b polypeptidadeving F0%o/ar mete aminmawd sequence homology

pol yvi nyl [ . VI Nyl b I S di um
sodi um po%@:?{?l agtgg(?a%@& mﬁ% g%&@qhmﬁ/ﬁpﬁuﬁ%éﬁ% gﬁ,ahgyf&b%yin%et hyl
st ar ch sodaumme tpesportar acB8iet hyl cel | ul ose, ethyl cellul ose, xanthan gum gum

Ar abi c in - |l yet hyl ene e hYC el I rin,
pr opy Icze5 n ea@_le)y c%?ﬁ%gngﬁjg ?gd_tnﬁl %@0%%r5§¥‘fe?‘ﬁ? asssg é%({g §‘I SEa(ﬁ cﬂé I%(?‘,eérls&e a6? iog ggrc id, human
serum al buwi)n a DNA) whickh hpbridites ts arlINAa@ompleashtaseto aNA havisg thentusledtidet ar e

accept abl e _as pharnaceut i ifive tu addi ti.ves may.be selected
Fromthe seiirabiah TSRl SAQ B NO 7R3, GF b8 1AES ineeRe PR 387 SFbe 1 o

t he dosageentedes pblypéiide haviapruiinctratpdrikeagivitgent i nvention, but are not
limted to those, || st.ed aboye. For, exanpl e, en o] ypeptide. is used in an
i nj ectabl e for &rgéchﬂr} f%%ﬂ?‘fﬂ’?@ﬂ%@?ﬁ%ﬁ?d’éﬁaﬂﬂ@edbga BYHTPB P B

sol versn sumbodisg fhe\ebifddogblypabtidedinto® celbiwhich rstrofiglp eSprees £ thMhe thafsportand t hen

an adsorption iphibjtor such as, Tween 80, Tyeen 20, gelatin or hupan serum
al buni n meBFNHEN gt CE@ITHE%F“L% 4R eyt 5 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



10 freeze-dried agent may be used to prepare a dosage formwhich is

di ssol ved and reconstituted prior to use. Exanples of the excipient useful
for freeze-drying include sugar al cohols and saccharides such as nannitol
and gl ucose. Ef fecti ve doses of the polypeptide nay be appropriately
sel ect ed depending on the type of the polypeptide, the type of the disease
to be treated or prevented, the age of the 15 patient, the severity of the

di sease, etc. For exanmpl e, en_the .po tde. | th- i nid body,
he.of f ectA7ePaSGEStsARE a8 LS i b 138 HRBELIY Balelor: by GdeP kR spithoc sy
0. 001 ny tof akflRhe MangportedEne fthdrpatgferef ghALD gencamdithe tednstat dingendlehevdiag i vel y,
a dose of 0.01-100000 ng/body may, be sel ected per patient,. .Howeyer, .

ef fective %6%9534120%?13“3355 f‘%tcpamfx‘%aﬁéfs'ﬂmf nggsgeonﬁﬁﬁtg}'?ﬁ)?ﬁﬁﬁi Q?lvpﬁﬁ?/daoe

admi ni st errﬁ% Bk liR@kfeREd laltyr tHe BTSRRI Althufine Ovtinsottes Hefd ahd aginARTSgenat i on i s
prefen-ed. Specjifically, injecti O;@éﬁeéﬂ? , s@ emc or |ocal ad istration
by int y5ave‘?1]$ft§§ativﬁlp’eétt?-‘81ﬁe FHERAN d jap Ak g8 n}aﬁtt}eagg}sf ayer the

i nj ecti on, ypefRe bt 2 gERUSHchdine G ldeSifed pillypeptidel I ¥§ ARS PossislEtd transkartd Gline
transpul nonary admni stration, transdermal adm nistration _and the |ike may
be enuner drangporesgene; HeAlpl geneand p genesneesiing adesgedipolweptidoumpliangpusly. a DA
encodi ng a pol yp, b i i i - j | D NO
> 4. 6. 5 10, ABLHACUIBIONY g BT YATA SERL EREES SERYPIEIIS D10
42, 44, 46payl r@efersd sinmltancpasly B sngleveaary Hlematowly, Rey ey deitsiapsforreda DNA
encodi i ; n am no acid sequence derived fromthe

am no @%igwggéﬁgﬁgggggmﬁﬁgggf?%&ggQ ID NGO 2, 4, 6, 8, 10, 12, 14, 16, 18,
20, 22, 30 24, E6,culging3the @& whith sgonglp@xprtsses 24T tand widich 48y SGngh2, 54,

56, 58 or 60 ubst. i i | etiQn - 1 n r,j i ne or
oor o Ry PR AARPRT: pifh Bl coflRl P (L ANMR I RBY. hEaPLaC"C O
be used. culture) mayTecused! yHesp¢ ntbdianisually basainnamimi addsoitdamseglisd dectosy | ved
fromthe am no aci d sequence ,.as shown in SE ., 2, 6, 8,1 12, 14,
16, 18, 20FMesy souiges, SETIOUEIEgUlaforsgon é%ﬂfcegﬁgp%ggaﬁfs ﬁ,he &ﬁf}te%?P these 5,

52, 545 S6conipBnéits 4@ vbally L Folidwit amiho adRlseél0551600amgL] vieimiandOOI-10mgEr ti on

of one or ,mo am ci resi dues a et has al anine i art sf.erase
Set i vity 1 frefers B00f el et Fame 2Ok (Rt et ST RO Herbion s ot
&log, _ dAf ri Cs%ﬂrc@é QNS0 }h{gqg ,pg xfegli.;]lhtofﬁ 110000 /0 deace &@faa%seﬁgmg 0©8001-200 mg/]c,él 4 d

ani di oschyzon ner.ol ae, ~Sacchar ces cerevisiae, a gossypii, ndi da
al bi cans, %&W%%Q‘ég%méﬂvéw sﬁé?m&%elro@w mp&H‘lﬂﬁgfﬂegg-oﬁi%QWL-l us

fum gat us, HARRRE, Ghd béifterRd ¥reafor 1titéR 10 GREGE ¥ingde Qhd Eﬂazrli‘b apprSpridRp! Sdidcidd
di scoi deum Trypanosoma brucei ei sl unani a maj or, nt anoeba hi'st ol %tl ca or

L I : )
Tr ypari8s orfigp orf the txnernfithesellde be chifed, thy wpe afithe desized palypepfide; rom
human or t like" ). Such a pol ypepti de enconpasses, for exanple, nutants
of ALT derived fromhuman or the |ike. In Exanple described bel ow, a nutant
in which four ol adsitiongg thess epmnestnls tiiee melabglements) surfactamgz gowtlredactere86S and
MB32K) wa 'fésm wel | -known to those skilled in the art
for prepa?}uggsggﬁsy%ngp}??hes {Sﬁénc |§drial ly equivalent to a specific
pol ypepti de, netSpedéic ekamples ofl seiingomponents emdudendminp cicidpepich e I-alaginge

Fner i SRR s lBRFs LS8 O ol RG>

appropri ataeldy glfcinentl-butidinggLnsdlaicinen$.-lendine, aodlysmea di-ohsthaming] L-dmithmed from

i, 6 AR A R A
100, 468- Jieferablilypiealanivk, Iohrghline, (I1-86ddagiiec L eisparfic i adil, Resystide), L-giAAdmifd 56,

Kramer W and Fritz.]Il (.1987) .Mt hods. .Enz 154, ~350- 367; nkel , TA
(1688) pr doehumic afidy' shfinechhidind  Golguties kdautinc: 133 SngeLimAiosge
Enzyngo. g5phehyfalinthét 6)prolidel dtdefing L-4hreohinep LagypisphanyL ay166in® asdi L-valingat ur e.
Speci fic exanpl es %f ol%p.e(ﬂt 'bdes E nct i.(ﬁgl{all equi val ent. .to.the ALT derived
f rom hunmar8Minsy &ugh s, Hrpsiely Blotip, folic, acid, Jipoiq’ asitle gicpignamide, Jricatinic Aid havi ng
an ani no gLifingBakeiaC cile! ickiefnt I pattdthenat)l POridsal BRdtbeHIsRIe( € pgridoxfe() | D
NCS: 2, 4, 6, 8, .10, 12, .14, 16, 1% 20, .22, 24, 26, 28, 30, 32, 34, 36, 38,
40, 42, aydigshlonge, ribpflaviy, thigmniedyydroshlogde, aisgmigBre ged assorhicracith preferably.r om
human or tHigid MR 4, UpbietaciaNniebtiARRd CaltRhepARItHaRC bitfdoxill IRdRscRIrde, 1- 30
am no acids, nore preferably 1-10 am no_acids; a_ pol yge_t,l de "havi ng an am no
aci d S8quetholaye, thiasing hydrogheridgqivitamucBe auljaseptic afid;: Wpid Apctorge pycheas 1 rom
human or the |ike by addition of one or nore am no acids, preferably 1-30
am no acids, nore preferably 1-10 am no acids; and a pol ypeptide having an
am no acid sequence derived fromthe amtho acid 30 sequence of the ALT
derived from human or the like by substitution of one or nore am no acids,
preferably 1-30 am no acids, nore preferably 1-10 am no acids, w th other




5 am de-containing side chain (D, N, E and Q, amno acids with a
base-contai ning side chain (R, K and H) and am no acids with an
aromatic-containing side chain (H, F, Yand W (In parentheses are
one-letter codes for am no acids). It has been reported that a
pol ypepti de having an am no acid sequence derived froman original am no
aci d sequence by nodification (such as deletion, addition and/or 10

substi t uti @ny. of o) ] G0 i.niai i LGal ot vit
of the. or (P e nolfRe AP, Mol ati) o' aBla At Endlfer BICRFMAF chdfide V' | L\
(1984) 81,chhside- &fefify, safmtdsesuchMs glucale, Sgaldchgse Mnahhose,cared fodtdse, [Resferablgh

(1982) 10, ,6487-6500; W A. et al., Sgihence 224, 1431-.1433; .
Dal badi e- NAY95% a?ﬁﬁ‘?gtfﬁﬁ"ﬂ’g‘?’?’, Sugly g3 Sodipypy ChIgQe,; poTsSjum O@R“%‘i 4 potagsium
6403- 64132;&&315,%&&@31}@95@1‘@& el;llenfidet; ﬁk@gmﬁmesgmdhcm ifon EMA,hfeﬁwec'h itimte,rmm?m no
acid resi s..are a .fo,the A erive rom hyman or the _like, .a. fusion
pol ypept i digFOE‘SFrpéFéq &gori‘f‘?efeﬁ@\’s (§|@}qt?f r'Y tﬁuﬁ‘ﬁﬂg C pitfate; P@erﬁﬁ& fericyi ven.
|S'uﬁh a L USdh't mh 'd@,0|i?6heml'tbli& i?ldcmd tﬁmitra?é; tage QHT :;égmlawsg buchmal U B diu tBe
i ke and ot her pol ypeptide fused, thereto., Sych a fusjon pal ypepti may be
prepar ed dydrogancardignate ;| fgSadim A@TB’@SP?'Q@&P“Q"% ﬁgﬁ“‘irﬁéﬁﬁ% 20
like in frp?&?r vt ddRind S0, T TRNtRleREdiPQIN:RERS hilfof thésBREMBoRENRI T he
resul t ant DNAaP%% gln E’f(m;?%gsi on vector and éxpr]ess?éng thet DNA ig anhost
cel | . Techmydeaivaarps ®ramples hose skilled in the art may be used. There is no
limtghi on on t i f t LV, .?pﬁanor
the | ine. Exarrpp%ssmg% %%Pé%ﬂ%@%ggﬁ%gh%gq%a gbgdaﬁtﬂl%d“%rg{:gq'ﬁﬁ M%ﬂ??%ﬁgb rom human
or the |ilepps sulfate] cangansse sulfate, rmnc bulfate, avagnesium| sitfateHojskel ghlomide, gin g . |

Bi oTechnol . : ) ) o T . D .
resi ducs, Tt idksfin chiohd S bifunt ko lebiabtdtls Slval, AhORIG 00 o
fragnent , aod Sidgiesium guiBate; suifactants) sudiSis-Tveagn 88-and @ lur@vid B68 agroivtfecofictergnent |

| ck tag, a-tubul] 4 2Nt 4. B- . j .

of St ot o bR kb A T i ek itbin R LT, Fechh BARIRGE, recpmbinant FGE,

i mMundgl obredambimann ROAGE 1BCombEgam T GRog atlaadlamind abylreohibride) sadiem biehatitag

protein (1V1BP). . A co rcgial] v.,avai l.abl e gene encaodi ng such.

pol ypept i dgtu'loc) feid And; 8“?%8“%3%%%9%%%%&15%@% \5%18"1 rfﬂ}aﬂ{’jﬁﬁlﬁleor t he

i Ike. Th_ed}fydﬁjeﬂoﬁ&@eedohib&l:\ﬂf Elﬂan afd pstreseing &ﬁ@gdﬁmmw; emamﬁ:l@sfdu@ gsﬁ:h ads _ ]
o} epti de. ) n.alternative. nethod. known.to those skilled in the

Brt’ for prispERAenssivs) depysuidine demrNROSIRAYOsHIs SYFding guangsine Adairidine

pol ypepti df prefemabl¥ebtinihlasSbinebdveembiB! arflibiotics, Odiich ta8 CitiRp@HEcinSPeREMALG J et

al ., Ml ecular doning 2nd ed., . 9.47-9.58, Cold ring Harbor, Lab. Press,

1989) 20Thdotasswnand gentanice Nt FE-Eigigeips, &&hiaﬁé'hwf Red.ahay bs "BRW“HS-Q hly

horol ogous to_t lysRBAGSRGUAGAL Sefting SFD LBGMNRSLrlALS. o b addhd, bl hel3. 15,

17, 19, 21, 23, 25, 27, 29, 31, 33, §5L 37, 39, 41, 43f 45, 47, 49, 51, 53,

55, 57 or mamhummf Theyigldpf therdegiead polynepideriprenamples acantibedy) lsam belingfeasadat  DNA

sequence h f i : i i I jval ent

Lol s ALy RRRh of pIRAGRuARE P O, RAE G of 62k Rt 18! doYadlbtl

Hybr i di zatrioonaltyon dhe raagesoff0dH th d 8PQumiVh greferahbin Odnto dAP mivlaandangrp eraféraldy 1

f unct izgnaltj)yomi valent to the ALT derived from hunman or the |ike can be

appropriately selected by those 10 skilled in the art. For exanple, |ow
stringent hybri dihegH ofithe madinmi vanes dapgnding g thereell tobe edtufedgefendsglly pHi zat i on
condi ti onsg. @he.: X AN 2 .0n SDS, preferably 50C, 2 x
SSC and Oéﬁlf/?ébép%m‘féépr !ejflg?%%e,s’ %%g?g?r?&]%%%g@{%bndi tions may be given.
For exanpl e, hi dgtissalse ipogyibie toase d commesiah med@d @r @imal S8Ccutude, @.21,%-8EM Under

T e e e T T
e o sy Sl S e g
'? enper at uislgﬁﬁf‘&@%g}) g%?%#’gﬁoﬁﬁﬁ ﬁlgéctig}cgss)( ?Eéﬁﬁ?s g&v?o%%'ﬁcrénﬁﬁ;}'go ng)

af f ect t hqlrsine Soigatificy, RF-AOYMTHOI(8iginaxddrid) @8 thedke! | ed in the art could

appropriately sel.ect these factors to realize simlar,. stringenc &218 he
pol ypepti de encdﬂ@ﬂ‘aﬂygﬁ %QA“F@‘HF‘at“@é( B?/ & ﬁg'g@'#ﬁ?bmeﬂi%ts}’gh aﬁe%ﬂ" -gres may
have 70% qInvitRygen)honol ogy and usual Iy has hi gh honol ogy with the ALT derived

fromhyman or t li ke i he ami no aci d sequence. .The term "hi gh honol ogy"
et or 9800 ueual | %@@&P‘?%@Weﬂéwmessaﬁéﬂr@ﬁ h%%wstrﬂslsg?gf@magy,
nore preferably 99% or nore honol ogy. For determ nation of the honol ogy of
pol ypepti des, the algorithmdescribed in 25 Wl bur, W J. and Lipman, D. J.,
Proc. Natl. Acad. Sci. USA (1983) 80, 7M6-730 may be fol |l owed. The

pol ypeptide may vary in am no acid sequence, nol ecular weight, isoelectric
poi nt, presence or absence of sugar chai ns, norphol ogy, etc. depending on




t hat produce the pol ypeptide or the purification nmethod that will be
described later. 30 However, as long as the resultant pol ypeptide has
functions equivalent to the functions of the ALT derived from human or the

| i ke, DNA encodi ng the pol ypeptide can be used in the present invention. For
exanpl e, when the polypeptide of the present invention is expressed in a
prokaryote (e.g., Escherichia colt), a nethionine reside is added to the

pol ypept | deing imened df Y AR R oS QU i ourdd 5, BRtRR Rioviatio 0 "
N;] t er m nalskiie itedhe aq qufrceeample,rT(éHO\ce}ils mijﬂbgsgaltuml usgﬂlytih dﬁatrmﬁphéremhad in
the present_.inventian. . ep e e r red,as .

r econbi na[&olpﬁq'@?ﬁgfﬂlpﬂén dhe ﬁashﬁ%? zﬂ? (%81 5@@pﬂ@¥lﬂ¥/% E@%s akﬁ@\ﬂﬂa'ﬁgoc’t hose
skill ed i préf@bigabeutA7f@conmbi nant pol ypeptide may be prepared by

i ncorpgrating a_DNA encoding the polypeptide in an, appropriate expyession 5
vect or ? i nt r odudYlPr§oYeReln, Bt gAse | Whese élf? gﬁsﬂﬂeg[ﬂqlmmﬁog‘{cgc@ pn 366"(9 ctSing the

resul tant gréRpad 8y R oultere! taAR! Bddbma oRfleniPaPtHedte falé SR Ml Vi ng
t he pol ypeptide by chromat o%())hy (such ‘as ion exchange, reversed phase or

gel filtrdappsexioptebrhrodr &gl ondzthe eifigct pf waste peadues apehyas Iactairibeeprags

anti body t p L des t.aftiyent i on
o tiwen (Rughey R DERh 0658 BORDGRADK frofcET by oy AP AR cells

10t echni qunigh survival ratioip graintsiedyery pethe iagestags cﬁxm@%@@dmﬁﬁ@mmmtm (e.g.,
ani malncel . i g W th

gl ut atllgui oﬁiéq)g-lgr%gﬁlgﬁg%%g@%ggré}{gg6?‘?@%%/&§g&gg§'econbi nant pol ypeptide with
hi sti di ne resi duosapplopiite fidtuet periodHer prodpeing adiepioddy palynieptide nsiyg the gellr i fi ed

wi th a gl ugathi.one col [ ~a ni I I f rificaty on of a

f usi on poI%élb?tﬁﬁgl,y efgésn%ﬁglbﬁﬁ@rs'? atlﬁﬁaln&@htg %%‘P‘i‘géé\;?% %@a gfl {‘éﬁ'ttgrje‘g'fmﬁ%y be
cut of f byndrhprefdvably dlag sck montka and renoved from the fusion pol ypeptide.
When t he pol ypeptide is nat ur al . pol ypept i.de, .t he pol ypepti.de nay. be

i sol ated by pur Mﬂ?:éffspﬁ??ré’ﬁ%smﬁr&%%gs %%(?g’ﬁn"rsilé‘ie P@%ﬂfzﬂa q{glegtroi[_tngor

]?x anplis, laiﬁnkewluupe: ﬂfl:vﬁcfepmltairslﬁﬁl eﬁ)f_cll_ﬁuétﬁﬁ ﬂazéce%(pr@hsneh' Nitask g?epailmﬁeeafmi& a o
unctional |l y equi val ent .to the derived from hunan r.t e may be
appl i ed. t SPEASTARAsK TR, Uty AV ieeo d JHFORRTHE RE (CBIOHG Seyot o TAZHPOIErd B8 1 1 om
human or thRureidédicd, & holoi diber thse cultbieledie, M plidtotietiiR cutuedeyicd, @patkednt i body
or a nonogl gnal ntlgod . ) In the present invention, as encodi ng
AU, a DNACbﬁ‘gWPﬁﬁu g %W?H@@%Q@?ﬁ?é- as shown in SEQIDNO 1, 3, 5, 7,
9, 11, 13, 15, ThituAkdmayle performéd by ady ciftifire mbthod Juch?as batch: cufhre, #8-batth, 43,
45, 47, 49, 51, 53, 55,7 57 or 59 ma e used. Alternatively, .a DNA which

hybr i @Pzesultereor oREtInuEH, FHivENt Areferably.afedhbatch sultwrg of rentiyereeiliugessbedience as

shown in %@%@h%@m@isgme;mfe}wdg, 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 y¥henethe selbwhichpwiongly srpigesen AlTnignd whishrsas stronghyr eipsise Bas e
o vi tro (e MintiRRln i BIFe WD ol BPadled G BEAHACH dfial Bbriflote 7 '
t he DNA enaoie ngtake Tntowgllhe The edndentrativs of taainedn befadded:tol the wheidpim st natngl vy
expresges fllacat) Gl 1P GRSy n thdFahgt BKE oA 100 g/, preferably 0 /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

12



formas long as it is capable of encoding ALT. That is, the DNA may be, for
exanpl e, a cDNA synthesized frominRNA a genomc DNA or a chemcally

synt hesi zed DNA. It 35 should be noted that, as long as the DNA is capable
of encoding ALT, the DNA nmay have any nucl eoti de sequence based on the
degeneracy of genetic codes. The DNA encoding ALT may be prepared by
nmet hods known to those skilled in the art. For exanple, the DNA may be

prepared b rin cDNA |ibrary, fro I essl T .
ber For m g Recsifs EnEeat pipleil S Bhiuii, o BEBTE AR el R
SEQ | D NOacidl, hdmai® serim Slbuihih (HSA), Ihannkdl, sdbitol? Tact@8, ab surfictanBOthat3dre 33,
35, 37, 39, 41, .43,.45, 47, %a..Sl, 53, 55, 57 or 59) as a probe. The cDNA
li brary maceptadlsas pharpiacenfigal 20dii¥iSt o by the nethod described in Sambr ook,
JAi et al., :Vbl eidnal additves :iﬁy t@@eféct?ﬂﬁ%tlﬁ&bﬁﬁ&mbﬂ?ﬁétfhdﬂiﬁv@lfsﬁ%@ 6r1i8_88|)-

ternatively, a coommercial c ra e.used. It is also possible to
O epar . ¢ 1fOTBIGALRN ARSI tafhe dogat oot e TRRRGHISGIL O RIEtent BYSHIBOHRAG10 ALT
synt hesi zigggligitedR tméli@aeh@sweewb@é@mfwwh&eagbwp jdb @\ised o anfijecfaBled. ., SEQ
IDNOG 1, 3, 5.7, 9, 11, 13, 15, 17, 19, 21, 23, , 27,.29, 31, 33, 35,
37, 39, 4formpationsthe pprifiad) polypeptide mayche dissolyied Aoy solygat sich a8 Physigjosiert usi ng
the oligo C i S %ongﬂ'&l g : Aae i ALT
Furt her, g%ep{edrfﬁl%ﬂ ﬁ?@ﬁ%pgr%@%oﬁdéte%gghuenc of h{l%belﬁf gsul tagﬁgigiD%%, it is
15 possi blTaveen 28.gelatinion dumpe serumpdiumin gy rbegidded teribosnlutipnal fltamgtivaly, @bt ai n
t he anpno I L F i - d ' r

ToNO REIRRIUEAE ] te-Tsed Y phfhre. BYASGE T dyifctf S0 Hidsbivedl K" Y

using the resu as a probe, i S pos to Isolate a genonic

DNA. recoggitatied poer tbyse. t Hixamples ofithe gxppisntausefubfor fggzendrying dabludeisngar, | nRNA
is isolate m cel - . | } expressing ALT. For the

i sol ation agcpkwgfé%ng%tsgﬁy%&%d ‘}ég%?r’ ed by known net hods, for

exanpl e, the gu&fledivesiasés afabepdlypeptidmmay be appropribtdlCheleaed depeddindvon ¢ite al . |

Bi ochem st r 79), 18...5294- 529 the A t hed (Cho ynsl ci . and
Sacoh 1 NPESEIRE PRYBEHER, OF 155, the sheas D b FEbR op IR REL R gt prfie nua
i's purbfi qdtidnt,ahe sdverity@f dle diisdseyaticngForfedmpley whénctae pelppdftitle {sPintirgigpidan) , etc.
Al ternativel.y, may he pr.epared. directly.usjn L CkPrep i

Pur 1§ cat 11Dt ho SRTYE foreiat i el piceh BiibogY s 8leid i Fapied 0 DEhae: <

synt hesi zegl 1060 Mg par Keeofto e weightped himinksatior) tAtehiakivalg!d/dose BINAO 1AYOIDS

synt hesi zed usjng a kit such as AMV Reverse 'I"i_o??é\scr(ibgt,ase First-Strand cDNA
Synt hesi s 1g/po SEPKM@C@%W}PAW@\I) Hoyever, cefiective flosedis giot limited iR thesei ze and
anplify c%egccordi ng to the 5 -RACE nethod (Frohman, M A et al., 30
Proc. Natl. "Acad. Sci. USA (1988) 85, 8998-9002; Belyavslcy, A et al.,

Nucl e Aci ds Rdde polypgsideimay beadmingtesed agxeh@r@y-omﬁ{mtemﬂmdm nargnterad; ¢

(dontec h)aflﬁﬁ}ﬂstﬁﬂbﬁ' EfréeRed: NFpRifiGMG ihRBidnRER), syétérﬁcl@ﬂdéﬁlraﬁmimsuaﬁon by. A DNA
fragment of interest 'is prepared fromthe resultant PCR product and i gated
to a vect dutravRIoUs o s byntamuselas dnjecioBntintmpstitopeal 1 Byectigne sybsytaggouss

i ntroduced,.; h . : -0l . [ sul t ant
col oni es S%'b‘?ﬁg‘r :%@?og?{g?%aaggggﬁtgge&r épt?gg %%@Wv@ﬁ%%@h’e%c g{é@i de
sequence afimitigrappamnstthe hkemaxbe ermebatedconf i rmed by a known net hod such as

t he di,deoxynucl I | ernj i 0 . I | eoti de
sequelr%ge of hi gﬁgﬁﬂeﬁﬁ%@?%%ﬁéﬁsﬁgégg@@g% %%T‘c?eglﬁgAneél H(Pﬁoé] le R@Eﬁ%
encodi ng Abiingyhecamis dad iseypendeasishesu enSFQID NOdH, 6s8d@, 12y 14he6,N8s20,t o be
used 5 for,,expr-essd n A4~ € ) clei i search 981) 9,
o a7y b dhers Pril R i B e WSSt H A RSkt c a1
avai | abl e Adietmatioely,knDMA emiolimgsa pdlygeppide sshah lasah amine facid aequesnse deridedde, but
are not lijmted to, digestion with re i.eii.0n., enzy, , 4 NSerti 0
aynt het | ¢ T g atete.i Faungf =diphnf SERUBH AL SR 14 335K 1602
| i nkese, a@Ag26,r28eB0,i 3 3436208, 40, U244, @6, 4R)FON 52,\M8) SArSY arr 60aby: subsiitabt, On
codon 10 (d-cle-étpi\c’)n,-g dltigxrl ar-[tﬁg) 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

13



The DNA encoding ALT al so includes a DNA which hybridizes to a DNA having

t he 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 encodes a pol ypepti de
functionally equivalent to ALT. 15Stringent conditions can be appropriately
sel ected by those skilled in the art, including, for exanple Iom/stringent
condi ti ons. Lowléfrln ent candi t.i,ons x_ SSC

re f Or exa
Ot Bt AR SRS S Rty P e feitpe Ry = b gh
stringent mﬁawnhllyoagu\mem &EAEEIdeﬁVﬁdﬁodﬂlhghlaﬁtmbmem dagnﬂﬁkamnhm&fﬁ@g, to,
for exanpl % SC and .0. 1% SOS. .Under these_,conditions, as.the
hybri di zat‘ﬁ% On‘?"@ﬁ%‘? BPANESS) UCky | schyeRivINGRplag, Sacrhasprayces SRBVERS: can be
obtai ned. A\ @@@y@pﬂeeﬁﬁdl@@mﬂaﬁs vm%sata;mmﬂy DN?dnﬂ)epmabag Ak mm@l}%

derived from nat ur e, cDNA or chronbsomal hese
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part of t uence .encodi taurine tr rter (e.g., SEQ I11) NO

61, 63, 6§°B'P°%“75§% nga B'Bér.nm?ﬁi’sg AR aﬁ“a@s e prepared, for exanpl e,
gy t heoge;t hod E%ﬁ@ﬁﬁ%ﬂbﬁlﬁé&&ﬂm@198%€ USé% i tthen. wv&s/lbir m:wberpr&:mibml@f aCol d
pring qQr Labor at ve cia

library sifsd RSpgPtide;as ‘g glﬂﬂygm Birther, cﬁ'pﬂgﬁ %ﬂgm“éﬁgﬁﬂﬁ

taw ne transdedion bfbyelpwﬁaﬁmdi@ chde@ MLA. CThé DWI@@&h%QLT% ttﬁtérdnﬁ}e

transporter, synpthesizing nol ecul es . based. on the DNA sequence of

the tauri f&™ AH1P8Eas itds %@8'5 0%65%“}% et isg the RNAGpayshe, forexamples Aor ni ng
PCR usi ng ¢DMA @Jrrltﬁéglzaﬁ\'@mm mRNA, a genomic DNA or a chemically synthesized DNA. Tt

35  should be noted that, as long as the DNA is capable of encoding ALT, the DNA may have
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5 nolecules as prinmers to thereby anplify a cDNA encoding the taurine
transporter. Further, by determ ning the nucl eotide sequence of the
resultant cDNA, it is possible to determne the translation regi on encoding
a taurine transporter and to obtain the am no acid sequence of the taurine
transporter. Further, by screening a genotnic library using the resultant
cDNA as a probe, it is possible to |soI ate a gen0| nic DNA. 10Specifically,
thefollovvinﬂaroc dur es ‘?ﬁib tﬂg P s isolated fromcells,
tissues ord™RHECFY S%‘]Pﬁp‘ée Pt ?5%?@%’?@3%%‘58?? For the isolation of
MRNA, the total ’FHWNAeﬂmlh@rmbnytybé\pmpax*eabbjﬂﬁdﬂaodilarovemammiseslqnéﬂangheanu di ne

| t trif t t 19 18,
5204- £209) { et A eelin QINA SRS Pireier by rensiias g R IHREry Goala ol bhem
(1987) 162 ﬂe'éﬁnglﬁﬁ’l"a@d érﬂﬁnﬁdg“lﬁbnéiﬂﬂlohfm@ihg 1 partGRthe DNA ERR fArmeghe

total RNA i f { Kit (Ph t { { I
mca)yabe Spr eiﬁQUS' EgNQ rleéiﬁ )7 %Isllcgb’; C(l))g’l ]jkﬂ?éd i CI a fﬁc?ﬁ ﬁ@rﬁ%?a(llp;{?ée\ gram a).
From the rgsybtanss IsSRNﬁor oY nTH@%DN%%H%&&%y%eﬁﬁ&fbf&ieﬁirreﬁﬁkﬁﬁl@ pt ase.

Al ternatively,” cDNA na synt esi zed usi it Suc AW Rever se

Transcr i pttysthe aoethod d@“@?qdamdsmlgﬂnﬁh@s|3301R¢Q1W(@ENMR@ Soreddabeon) . 1t
is also p t SI i t 5 CE
ot hod (Framertidty e (19805 ARerifec chlhefel JDRGE Rbfaifhay b ot ¥
8998- 9002; alBelbqsabbkty prepareghe QNA engodingi ALTAby geepming RWNAJBEN aicell ezms;u@w)
usin r ton
(PR (¢ g e ROt mAbe R ol on AREDRA selfierd B ALT P SBOILP

resul t ant ORI, éd’i;(ﬂ; 1Bn&, 13,ddt 19;]211 R3a28,851 217, 3DNIS, 86, 3139 étiy4ibr4ép4ﬂ é9a

r econbi nan C ect,or is .n uced..i nt.o S e,qd., E._colt)

fol I owed b'i/‘ Sa Aot Pl Hertpimb RS tﬁeo°l¥ﬂg?’g“§y'ﬁ?§%‘i“§%rﬁsé’"&ée§§ I

r econbi namhm@cimphfyihﬂmcemhgA&T.sequence of the DNA of interest nay be
confirmed by a kno t such t he deoxynuc |de chain ternination
met hod. 30Furt hgﬂ‘ﬂgr E’c&@mﬂﬁgé Q fseau‘ﬁ]cﬁtﬂ:fe BIﬂNéff‘i & ency
Cﬁn ]PelSdespcﬂﬂBl@ftBQfetehhﬁneBhU\t@maIﬁE Nggidn teﬁttfdm‘geAUfedélﬂ]Et@rdbﬁi’m lthe &8ms i Y | ng

t he frequency o n e.in the host to used for express

( Gr ant ham SeRuengs Ogﬂ% I\ﬁgﬁgf @YﬁEfeﬁ%‘n&ésﬂgﬁ?'E’ﬁq%i% pfing th Gpres @“V@NRF‘Erac her,
the DNA engash, itgs poskibléltd i36late’ @,ﬁfctqucan be nodi fied using comrercially
avai | abl e kits or known methods. | es of such nodifications include,

35but are not | |$ﬁ991@83”c}'0thec§‘i’lb>@§'@8 Bfﬁ’c urey maydierssed. i diwse MRNA & isolated fiomon of
synthetic cefil | Gamddrand hﬁ@%xﬁéssﬁ,gpmr 'F%Nh%aﬁé@%%ﬂiﬁ,ﬁ, Bddbtal RNAfs

| i nkers, and’insertion an 1nitiation codon (M /or a termnation

codon 20TAsprepagal by fmmym methods, for example. e Heo Snanidine ttétmcpmeﬁxgﬁm pegthad  al so

il oot daLoRuEn s Mo & el .%h%%&ﬁr%&%f B SEER (e SAGe HRige The

stri ngent (€hooictingkisP. and Seeebio e sAral. [BJDWB’!D(]%@) i%éﬁﬁ-biﬂélorsheddfmmﬂlthm to a

taurine tr 0 n t q“ﬁﬁ e ap 1895

sel ected by ogsesdrl(ﬁefil th'?tt tél ar uﬁﬁ% %gﬁ"ﬁﬁrgmglxﬁpﬁ{a, gwt)s ri ngent
condi t i onsAltdroativslyy nﬂ@bmmayobujpltepm dlrecftbrr usding QbwkPegpanRNd, Puificatio? Kit SSC
and O. %S@gﬂ}]{%ggier ably 50 C, 2 x SSC and 0. 1% SDS. Mrre 10 preferably,

hi gh strin ditions may be selected. High stringent conditions refer
to, for exanpl e From the esutaBSERAMNA mﬂ%ls@&thtm&rusidgeseemedmnsm]ﬁaseas t he

hybri di zat nte reis e a r ho can be
obt o ned. MBS R e ST itk fon D af A RbviR RriirERA

ﬂe[) [ vgd frEifE’t Sﬁmﬂrcﬂ?NA symheﬁmii% (SEIIQNGmh$MPMI%@ThBaeaI%Iﬁesslbg@toa_t ed by
ybridi zati on technj qu u [ t eque eletlty
wth a DNOBIENE A SHATY SO hedoras soie AL reffor tErehidtavers €ab. The
tDNAt ﬁlm? imet. legS AaacDPse; \Mspghmycg??wm% Bg@@iskﬁ%fdﬂlaptlﬂﬁm@: M&ldﬁ%ﬂé valt e tnt
o the taurin ransporter, derive m(;: S identity
with a %§P§d ??dg 2%% )t‘ﬁli‘lgls r@@gkt 2{4@ Bﬁﬂﬁlpg Se ghal  The
term "hi gneac@gﬂ(p(gy)wmeﬁ,ﬁﬁgrsto usual ly 20 96% or nore honol ogy, preferably
98% or nore | ogy, rmre preferably 99% or nore jdentity. The jdentity of

nucl eot i de seque‘h fregment objiatessshis peeparsy ﬁ&‘@ﬁ‘ﬁl’?%ﬁ%@ﬂ&ﬂ?@%ﬁm bgatadq

Al tschul, {BrpectoNBINA o thakdby Eﬁe are WSEcoMbime Jecest! 7 The 9&Rr-is FRd@lkelntb Y S
al gorlthm progranms such as STN and BLASTX have been devel oped (AI t schul

et al .353. host (e:mifo| colih figHospesl by selection f resyfians calgaies & ﬂ@éebyeqﬁmme

anal yzed by BLASTN 25 based on BLAST, paraneters may be set as expect val ue
= 100 and word size = 12, for exanple. Specific procedures for these

anal ysis nethods are known (http://ww.b&bi. nlm nih. gov. ).



The DNA encoding a taurine transporter may be inserted into a vector. Wen
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 anplified in E.
coil (e.g., JML09, DH5a, HB10l1l and XL1-Blue) and prepared in large quantity,
and al so genes for selecting transfornmed E. coil (e.g., drug resistance
genes that enable drscrrnlnatlon of transformant with sone drugs such as

anpicillin, t trac cline anamycin or chl.or heni co es

pr ef er abl @ ?‘ﬁ?ﬂ u%e ‘lf?ﬁo § EFIHERCC met@gRt mtﬁ?ﬁ%‘%%octog{h"b"ﬂ%
vectors, 3bkridRRidethoddich @Sthe didkodhdcledtide Shdih Rirminatiogdihbdon to these
vectors, pC;EMT pD1RECT,, pT7, etc. y, be enuper gt ed when the vegtor is

used for the purfysber amucleeside spquence0 T SHRICHIPnSTYgensy cap h%gg%gi’@ defed

CDNA. Whenpt paiA/ &fch@ig AL TUSEShnkiéridg e ReqRASE oféodBh QsHge! 'uﬁlﬂletHé@t t@%bxl@&pt i de
of the present |nvent| on, an expression vector is especi al 1lﬂuse ul . Wen

expr es$i orfor WKECSS'@@l(GTﬂﬂﬂlthﬂ‘eﬁH@d Nudeic Agids Bessarh (138D & ppAEF Sk abbgheias t he
above- desq a?er a%@"ﬁﬁﬁé g’[quca?PbE V\%ﬁéaeum “fceﬁme&l gpwarrm@ i dF lafeRid - _and

it also pre r onot er ows ef ent expression in E
coi | such mehgdvl 08xamplss mhonocbﬁcanmls Brivde, tait gfe nqtégmtegrtgnérggqno(x weithd et

al , Nature ronot er

(Bet tr  erreaiiigendfh ?@é@éﬁ’f%ﬁﬁﬁﬁﬁﬂlg&%%% o ARRRTAE DA BEARRT

ex arrpl es adddgion hof ﬂmk&rs;randnnéeudm ofi an iadidiien codond AT sied/br 8 tterchirmition @pdon
%7 ﬁgr} 10 Q Aexpress system (Q agen), pEG-P, or pET (for its

host m f‘ -expressing BL21 is preferred). The vector may

conpri se signal ’EﬁqméAmaeocﬁmgAh'ﬁlaispemlmdieasm‘dAmhldnhbeﬂizas toheDPA hgvart | de | S

to be prod ced t he Iasm of i, ign u

et al. %ﬁ‘&@”ﬂ%?eq“? ?hofgb‘ S@g%} %g Es%d%@ Aigﬁgﬁ Icﬁ %}géﬂnce f or

pol ypeptr dH 2931583 136t B‘Qr39 ANUBOLRIAT i 4M 5053 b SWQEtSQI’unﬂﬂtsﬁirfgeﬂi’t%hdlﬁSﬁd may

be perforrragla f oy eewg @éthe cal ci mch i de nethod or

el ect r oporaifieprpdes a polypepfide E@%@F’é" ell other than E. coil is

used, psectors Usﬁﬁhgenf @bndichd Usan Nigk %ﬁ@ﬁid&éﬂﬂ s@l@&t)é@%ﬂ ﬁﬂ@e lslﬂnédJ@ie,theth, are
not Ilmtedto n%mral-derlved .exp reslniéon vectors PCcDNA3, from
@

| nvi t rogerinc OSXUNRIE) o stppgent congitions ) gbew %lgf“?‘) 00"51“05%2@7‘ topder 20

pCDMB] , i Nxgfm 1eC@i°|c dex sse%@nnwsesad}eféestgosos d,2-08SC BaF019 SHE  More
bacul ovai rus ression systemfrom pBacPAKS8), plant-deri ved

expressi o rPl‘QfeE,ﬁb r kigh émggent ponditionp map e selefiterdh| H)S}F signgeat Wﬂéﬂloé-?q?f% daifem
vectors ( eermg&ep BV, EWSSE%EXGWJ) SDS SRk thle QS\?&H&Q ‘E%H{eel%h Ef)%athﬁlCt ors

(e.g., pZlpne yeast-deriv expressi on vectors I chi"a pressi on

Kit fi20on températurgan; elprated, | DNas- qoith) 2 drigheBabnplogy sean ibei obthenedy cbhe

ol ypept dROrREasd RADyiiciBiieP Kbl o o SR Y RABRE by 1

etc.) is idiNAdechrombmmabDNgk. preferably has a prormt er necessary for

el ude, but o cLieey DRAR Faly® 59 YaGEoR et TR e, RGeSl

(1979) 277equen8y ideMify \withl R INAratading 8 AET alemednﬁmmrhu(ﬂ‘uhzmsthe fike et Thal .

Nucl ei g Acl Res 1990) 22) ter. pr ef er.abl t he
vect oral g%ﬁ%agncagxﬂé ﬁf‘g al?efn‘ggfa Phd§ ﬁ%%@ﬁﬁﬁcﬁgﬁ Ps P‘(%P‘*‘QF‘,B" ﬁ‘r‘ﬂ)‘ opallyi st ance
genesI t hat?qaﬁahhm AliTndenatd ﬁbnvmamalddsm@e likel ?th &as lglgh Myentity with GADRA. g
Exanpl es of vectars,havin He roperti,es.i nc t (th,{emte to,
oA porRanessie FeALDentad Hom Bl o e ey 3 T ey i depiien refeRy

expr essi 0nise4lly6YE 6emere Hofiokigs); refaﬁﬂlyl 9%0s ambﬂeuioarolo’gsmhoﬁel 515 99%‘ oﬁ he

copy nunber of the g re.indent the foll ow ng nethos
Briefly, iT¥8 ‘éﬂ@%eﬁﬂ’é’ ‘% ﬁﬂ@%?‘@“ﬁ?ﬁeﬂ 'Ea)'ng?r SérﬁWa %ct or

havi ngoDHHL ASD ﬁ(&rhﬁifan&ﬂlfﬁﬂhﬁmﬁ‘dcs Nat)€AdadCKci(ESA.90: 53%@377 11993)nt BagkdGad,
f ol | owed béﬁarrpl ification w i\h met hot r exat e éMI’X) t he ot her hand, when

tentative't tymy programs gich @s BLASTNoandBLASTX Hayg E"rﬁ’&éﬁ"d@l’eﬁ‘éﬁﬁé‘a‘“hﬁy be

used in \Mwa M el 919&0341@91@09%%@%%&&%&@ s%@ésamlaﬁryz@m
chronosone_is transforned with a vector having the replication ori

SV40 (e. g.BLATEY basgd ontRLASE Prametesymay beyseh as eoreeprl%aﬂ wdlsng@mlﬁém ved
f10m POl Y QERHpRUS.  ASRBAKI I biourlOVie RBREL| | MRV UneBiR) £8Y 18lo

used. Further, the exXpression vector nmay contain’selectable markers or

anpl i i ndhﬁm@Wwadﬁbéhg@f)the gene in a host 10 cell system Exanples of
such sel ectable markers include, but are not limted to, am noglycoside
phosphot ransferase (APH) gene, thymdine Icinase (TIC) gene, E . colt

xant hi ne- guani ne phosphori bosyl transfel®se (Ecogpt) gene and di hydrofol ate
reduct ase (dhfr) gene. The present invention provides a cell which
has a transferred DNA encoding ALT 15 and a transferred DNA encoding a




20 kidney) cells, HeLa cells and Vero cells; anphibian cells, such as
oocytes of Xenopus laevis (Valle, et al., Nature (1981) 291, 358-340); or

i nsect cells, such as sf9, sf21 and Tn5 cells. Amobung CHO cells, dhfr-CHO

| acki ng 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 wth particular
advant age. Wen hi gh expression is intended in an animal cell, CHO cells are

25 especially red n whi ch may be incorporated
into a vector ﬁﬁe@ B@C%%ggh%g?rpy&?ﬁ&sﬁ@e%%{bf o‘f%& by such nethods as the
cal ci um phosph'a.tlenrfhé thost, cetl te HBE@Edde)Et rcah, as Ipfderalﬂe niedt lthel vegonfasaa cat i om c

ri bosone Linger-Ma nheln) ctr oratjon. lip etc
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Aspergi || us, % | 1us nig en prokaryotes ‘are used,

product i Eﬁar%glg& @ﬁwmef@@ l?gvm% eﬁkuéﬁ, *wémesncarl@ﬂt@ﬁdwléysge@ Py ‘@ﬁ@fﬁpl es of

such bac ol ??lﬁi%)ﬁ
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be obt ai pEY ety may ba shwnerated whee the veetor is used for tm@ugmeombclnmg @sDNehd

| t db
nowtd gt el e SRRRCFEONR, | Wil he veckt i Sl Fofife SRosBOrBRLERE™T Y |
such as tWE:lblyphﬁMe diﬁF?M et orvention] BMemtyssbm estod is ﬁpeceallymwﬁthl Wiemt such

cul tur o RAGesR Sh A bl el B URRIAP Blon by i B dRENER ¢ G

The cul tfeamrésso lﬂmu&ielwactpersfamphﬁdi @tk abb,md&(hls@q&fkmbly&iaeamrdkﬁotéiﬁommur s. If

necessar ment of .t t| n are c ried
ot S0CHIMERE A pIEsn i 600 sl mb HATDP oS I8 G irrilie ¥ 6.08%,e1 ng
glniagfsssto m@k@(v\grq[ ﬁteﬂSNfugg(lgfﬂ)?@iﬁ%?&,IF:ASEBE{)L(S?DQI&%M pl.ant ‘bodi elsS o
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Appl i cat BpBis phd&3ad). V\hen manmal s are used, transgenic aninmals may be used.
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i nhet®nt Iy in Bhe Keqter mpy agmgwt sigmal seOUEnGey f@fopqlﬂ@pegs/ sgsFetionr Whenithei on

gene. A%eﬁﬂdﬁs Bfodﬁfk@lﬂ't |n t&%ﬂg%f‘ﬁ”%blpfb(g@eﬂ aneén%ﬂuaﬁo%mds'ﬁte? a goat

enbryo, ut erus e goat
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transgeni ¢ goats o I ncrease arnrng t he
pol ypeptcaj@urprcbbudemethpdnhdemmmgem e goats, horm)nes may be appropriately

admi gy stered t rj% vikd S‘H&QE@ 8th?lpt%1§€( A 1§ h%edl&v\%c’t\érﬁﬁéeﬁﬁ f%r epr@&&! &Tﬁeﬁgpﬁgggy

(19 12, 699- I nsec use
si | kwor ndesired pdlypeptidsmclude, Ibktvoe noti lnmtedfte,onaﬂmuh-ddmvbrhcscplremon wectarafe.gi ng a

| nt or oot PVAE Boat BRI bk BRY BERYAC Al R G830 s(llop Rl W et

al ., Nat pCBM8]98sert SlisderiS@P expPebsion 3@&unfst(agr iBat-go-BWiEbacplogihe exprssieied,

t obacco can t bﬁ se 8 used e ncodj t he
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PMONSB 30pMHR Giftinhaf bhﬁﬂddrivadhsé@?és&dnl Reor8 (ag! epHIVD PMV] pAdAILmdaCt erium
turrefamens é*erlb?ﬁc |.ant g I\%Ipotlana téﬁga%{ﬁr%lsmfect dvmththe
r esul t anfeUBYRYS: S‘B'blv %’B § BePZPnel AR dery EPSHPR 4P (§-80m | eaves
of this pkﬁ{atEfp}eﬂsioanmtSf%& GavitkbzeR! pBIVi1L; BPIQOL; ahd"Biofhs st:3@B4erivéd
131-138). 6isgeptl de thus obtained can be isolated fromthe

i nsi de o?xpfﬁé“’h&%qtorééqg R?rL HRTHO)out side (e.g., mediun), and purified to

a substanti al | WhEHEﬂx@dﬁfén%@iHé%Q@@Mﬁieﬁ@ hﬁﬁﬁﬁpééllg?suclll aptHU s a9 Eél[s' fication
of pol ypeptides can be performed using conventional isol ation and
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5 exanpl e, polypeptides can be isolated and purified by appropriate

sel ection and conbi nation of various tools and techni ques, such as

chromat ography colums, filters, ultrafiltration, salting-out, precipitation
wi th solvent, extraction with solvent, distillation, inmunoprecipitation,
SDS- pol yacryl am de gel el ectrophoresis, isoelectric focusing, dialysis,
recrystalllzatlon etc 10Exanpl es of chronmat ography include affinity

h t h h t h dr,ophobi ¢ . t hy, gel
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cel | s i ntaf thehéaply nDibethefsthe gene dre fdsrited, nhdfollewumpetheémayrbe used. y Brieflys into

techndPogy TORdiOS L, ARy & HetelFtih SohsE st Aecfor b HATINR k0%, vy

gene acti watiplementsc theolaoky(e(gse cpCHOi) iexiatrpiueed,| fillowedt by remplificitianc atithon 25
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for |18 tigwnode, ?@19)36 Afthé Replidaties 6Agin| AvépidatiOnoridifr SéiRU okl p cﬁﬂd\ﬂﬂs of
Human Hepatr c Cell Al anine Am natrapsf

rase Ge
commer ci al2dERAVIHS ©OF bevineypppilomaRIS élrﬁ?g@husﬁéboﬁ‘ﬁtbé‘r ithe eXEISSSFWc ) as
a tenpl at gecrdt aay eanamsaeétarﬂ@ﬁtaﬂreasrer ﬁtﬁblﬁ%ﬂrlggﬁ‘é‘&)ﬁ%ht‘b&doffthé’@&ﬁ indmeg | iver
was obtai ned by a PCR net hod. The gene us cloned was sequenced and
confirned eb wpesde E&Lmrrplq@ag%dwéh valﬁ%a%d’ﬁﬁflﬁ?ﬁ ipglade, plons| ?f§h’éft! lmred taLT1.
The ALT1 5 m OP&hed S EheS ce of
1488 bases?'?‘?‘) 40 B pHeE R Rrasd LX) BaneD chirhitR SRS (TR Bohes IE e o1 ds
i ncl ud@Png xaothin efﬁ“ﬂ'ﬂ@‘? mhospannbrtsy!aéra@sfermstfso ZR0E mgmxyd@fmwmﬁuctm this
was used 3 iﬁé cI one of the human |iver derived ALT1 for cell nodul ation.
[ EXAMPLE ? rease in Antibody Yield by Transfer of Human Al ani ne
Ami not r ansf er as J}Byload:dll o whchzthk%bt]mdmgtﬁdﬂt (hréudhmusnbeﬁdnfoﬂpombetdan maed by

(1:|) Ogbggpwﬁgﬁﬁfﬁ“ E)n\gpb\ﬁﬁ c%frﬁﬁm? %'eex%@? L":* Eexpr lléno"ﬁpum-aa@lﬁ% s,( F:Ngr e

const r uct enhy H’d’lesedPqu ])MmenomdeDH rdemedrmmlepurdepb amnsfersed ned a diost cefitintoont ai n

col 1 s 28s b PR RS REESS el Gihosbhl PP A T2 oBBROBGS) Ty

el ect r oporedds aa, anamdremﬂlprsdtrcaom&ftﬂmtiemblﬂml@ephdu ODNXA ehéddingah i taurinen

static 15 cuIt e i,n the resence f Puro 6.U Pur seven
trai ns, edRorer et BSorned nug Bupiy) may be fief BansfeBr T s har” rua

was pr eparceml 1rttds Gzl’ﬂch M@Eihtfodﬁhm.’lliteh’anﬁérfeﬂl nBy uaﬂg;ferangmm éﬂc@&mg&@lbﬁﬁﬂl ng
human ALTl t}ﬁig eﬁ&l s wer.e sel ected bé: ng\/an met hod. Fu&cg

conpar i sorP gp ds BNA gaeoding; 3, &awing iteapgpoger ke hest cell iatpsy édNéel s as
a congpol ehtdui Astrsaraitsf)erra@dhefﬁaa of tHeaietifedqolypepiie cdh bé incrab&d eFoethecel | s
that 20 pro ferat ed at a l%tleqqeqw val ent to that observed with the

pPur - transPF ofdhe polypgpt Ratgi krxe and e Pradustiog sydemp atfoRmplast ure in
a 50 m shakgr wt#o ?xlédr‘.ﬂ'!tﬁ)ﬁ @aehral inbRbe Gobtbms QRRlg! Yul@lyofesX add 3yd&hd Usthl, the
anti - gl ypi can i body yi'eld of pPur-ALT1- transferred cells (four Strains)
on day 17 P&® aﬂf%esl ate stage of the shaker culture was significantly higher
than that of pP Fig.
3). A72, a 25 g{ir?{e/fL!Tklﬁtgﬁ‘{)erﬁg%'g%gNé it iR %R%ﬁh@&hmgbnéﬁbgé@ erfbofin, %;’

strai A3 mmobqua@n hewing theraminmgqd paguence a8 shave nSEQ I n@éﬁoaﬁSam'u body
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 105
cells/rnL). As a result, the antibody y3leld 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 Sr nce no |ncrease was observed |n the ant| body y| eI d of P41 on

m;




35fed-batch culture, together with the parent strain, in 15 nml tubes (an
initial cell density of 1 x 105 cells/nL) As a result, the anti-glypican-3
anti body yield of the pHyg-ALT-transferred cells on day 10 at the |ate stage
of the tube culture were 471ng/L, 544ng/L, and 588ng/L, show ng that the
anti body yield of any one of themwas greater than that of the parent strain
(400 ng/L) (data not shown). 5Then, pPur-ALT 1 or pPur was co-transferred

to TI i.gh . i
o T QD Y A LS, RO Wi DB R ot oL (e
exhi bi t ederlvied Hrqm ¢hé aminat ach sa;nﬂmqumr shewadinchGR@NIDAND: |62;1t64h|6gmrlﬁl/by (six
trai TauT, I t hat hi. bi t ed hi | if t
Cel aht - SRS ol dBBbL B ERGERiFEN G PP A e’ it et oo Tl
shaker mtidrmakmnipaﬁenammt}ahapbdxhsedlena ty of 10 x 105 cells/nL). The

anti-glypi can-3, ant.i bo of TauT/ALT1 co-expr.essi.n ells, which were
AT oy Bser o Thd phiupeRile il chag an AREnG, A SeABRe, G0, SOMRE amPAa. B |

hi gher t baedcBat slﬁi‘wn'ﬁﬁlSEF@EMN(Il 6b |6t 66 ot w&y substﬁ&hdﬂ,ldel&ic@, adlition and/or TA41
whi ch was a Taul/ALTI co- Zetmjgr essi ng trai 31 roduced the | argest anount
of an antﬂisgeewo $89 Qe ATYHg 25id afﬁﬁ me <y dhag fapfing gapspayter, AAIVRY dhest

| evel 1 nyndiporalte eaﬁluﬂxm%lmmﬁd?& ﬁh%&ﬁsef&%ﬁﬁm&rﬁiéh}dﬂ&;ﬁmd\’gﬁéhﬁﬂe?ﬁ ed to

fed-batch culture in a 1 L jar (an initial cell density of X

cel | s/ niLjyomefmes aﬁﬁerr%m/aw Ftéwralg tva@sp@rt&s derived fepen hargstgy or e like?). 7Sesh 2 ne
cul tyge, ggly;gegﬂﬁé- _?ﬁébtjﬂb%ﬁsegofo?fexﬁﬂﬁlec u&di'l'iseof thedtallfide %sﬁ@% rlderREd Uy CUl ture,

4.6 g/L e culture, and 5.3 g/L on day 2 e culture (Fig.
7), Whi cham@ﬁ@r&eééml y higher than the val ues for TPOS8 (656 my/ L/ 4 days),

uhi ch uas a ooRt k3 SR (PURMSEHed tn HhE aHop SRepatP B RHARE

ant i body anong ur Cco-expressing strains
cul t ur e) functionally eil[hlealamtt io-glsmﬁcapnlﬁaegnde boethodsi efl mitrofucing/ fmtatioma uitd ALT1

CO- expres n 14 of t I re.in 50 m__ shaker
fl ask waggl?’ﬁ%}lééaf %gayb ga‘cﬂﬁl oﬁoroanr{;ﬁ?{e?%é%) asg(ﬁir;gt}é V\l/'fl1é gﬁ eprsif%?ﬂ ne,
ser vEll apolgpeptithest Iﬁﬂicﬁotﬁaﬂily Aduivalért gto hamste hteuritie aanspogéry ﬂ:ycappr@prmmljr body
yield on, resence.of,.2.5.in

14 of th | t [L. ]

bt ket ogiedaes Mgt 536 e i e RubBlrufet “GrdRBRCRY ripass
Thedaboyﬁnut@swsrrss(H?slﬂg@tait;Gdtﬂ@trf eedll(swﬁ)rﬁdnbeszafzmwlﬁ zgﬁtdvmra{nu;mdm .
roduct i t he sta ar icja
gxpresmﬁg(lﬁgy’ﬁ@ h 8398 4ﬁggﬂb% %gﬁﬁlﬁlt E‘?gﬂﬁs?%ﬁéﬁyldskes P
gglt: b%gy‘amggiﬁgl Kﬂat nfeﬁf[l\_v anaQHtBEET ERENy ?&&hﬁ%%ﬂ;ﬁoﬂhsﬂ 350137, KhntJQHCTtAd f

-Derive nmeier Tayrine_ Transporter a s extracted from
ant1 20 - G958 BRrechath A ol SHY b, 3-8 Rnksl GRBPONSthogs Japympl 9. | nt o
whi ch anystyyeb)- %ﬁﬂﬁﬁ&ﬁﬁ@imﬁﬁ%x@?ﬂﬁy%@@odﬁﬁﬁnﬁﬁﬁ@ transferred) 35 (Japanese
Unexam ned Patent Publication No. Hel 8-99902), and then cDNA was

synt hesi zed t hpesificmamples obpalyrentidesdisctionslly equivalent tothaiguiine qaézgnqmé

t T d

[t agnont Savel FRHT hafRE ol e IR AN, bibarE o HPNES 1% ol it o, o s
pri mer s, aminogeidsequentadeniyed fiemshe amito asid sequency’ of thedawsing dransportendesived e d

bet f th
etveen gal raldePBHAET: d&elélgﬁﬁ of Sdrsd ang%&ﬂgfﬁrggﬁﬁbgezﬁ a?ﬁigH%Eiﬁ? 0 e

cl oned gene was determn om I'ts honol og enes "of known
speci es, moteeprefeoabtso 2@ raming scids) rif polypegtideo haneg de aminvsacid sefmeice(deriyed 8) . The

R e A
E)lr: Ie;li cg )emtiditim)t ofhanestremorteanding sicids, tprefiamblyr 2-80 awiinchadds, tnere praferbblni10 egi ons

30  sequence of the taurine transporter derived from hamster or the like by substitution of one or

amino acids; and a polypeptide having an amino acid sequence derived from the amino acid

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

22



[ REFERENTI AL EXAMPLE 2] Increase in Viable Cell Density, Inhibition of
Lactate Production and Increase in Antibody Yield, as Caused by Transfer of
Hanst er Taurine Transporter CW pronoter expression plasmd pHyg/ TauT (Fig.
10) was constructed by 15 addi ng Kozak sequence to the hanster TauT
(hereinafter, TauT) gene obtained by cloning in Referential Exanple I.
Control plasm d pHyg w thout pHyg/ TauT or TauT gene was introduced by

| ect 4 : . . . T . .
G0 cel | AR DifiafRoL L M B Aty B BpaREa Rk ROD A UC! N0
plhasm' db F;Q;ﬁfH:_rK,@daMﬂ)J a?i'm atiﬂsawilhelselipiﬁtioiidélgztlgm(@@, ;VZI_L,“I_?_ﬁdm/ff[mﬁiﬂQ al |l of
the sta r QWi cell strains .were expa g/ TayT:. .8 strains;
oryg 7 s B4R erhauhg s APER ook BEL Y HCHERD S04 BA Fiher e
conf i r negloinQontaffigs SsideaRaifO(@ &idr M| dminbaacidd aviftarae warbokylivi acidy ahdie TagMan
met hod; they were. selq%c ed szEyé%/ &uT tran fergeg)iacel | s. .The mean nRNA
expr essi YRdegprpining sdesbam(P, Ne Eand L), anaipp acids, with 2 baspssonfauning, side, chaiw) ¢ res
larger t{parK bAPHY afd bino(abids twithl dhSarom&itd-EdhtaMing e CREAIHLIE B hhdWs(ver e

subj ected to batch cu|ture and 25 fed,-gatch culture in 50 mM shaker fl asks
wi th an Paentheses are pre-lgBeissodss fgr aming aqids). cel | s/ni. On day 7 of culture

(late-stage), Xiaht @xaﬁ?lé oﬂﬁ@%b@b@p‘iide i GhthConk 108 nfPe affodRId reBiYR! &n- 3
anti body yields in those strains were caonpared. |In batch culture, growth
i nhi bi t oddded (b ghetrsine dwmpspogtsr Herivedtfeoradamster &x dhe Hke a4 fusian polppaptide cel | s

ro nd i thod SadcAhk DI ‘| Jodegsifles (Fig.
00y "G piflingho Walind fras b doftfed (b biic KEBlaG e Frvenf o830 4 25 (71 9
super i or fusiontpobpeptide ip eympesed of thertagthedrinsporier dereved ;fromxbarn@yr. onvthe hike espect
to anti - ' At Vi Yi.gl d . Of st.r-al
eyl Tt RheAhRite SRl Couch Pl odipddeiRIRRATh the present 1o
yi el d i ningehtipnt r Sunchf ® fuséwh palypep(ide guay 11R) prepared be rlinksigne gereugreoding ithy of

[ TauT transferred cell.s ip anti-alVvpican-3 anti bod iel.d becane nore
oY St Pt sl Ao ot Rl et Hahe S 060 oyt SRHE
t lr3 angf 2 r pelgpeplidle, ttansfeiing Ghé wésultant DIoAEkot atmeeﬂpi-egii_ens tveg@ooud ?yqiaés)ghgwﬁarmlng t he
above ain angd the. parent strajn .S cted to fed:bat.ch culture
"oOTC L%, DONAa sl | TR B i intse Tt 48 b i e e 1BBS 1 P06 or
nor e evelmaticicon e pollypeptide b Be fusedito thé Yaurink transpbhértictiost framtiabBtepbpduct i on.

Consequently, its anti-glypican-3 antibody yield achieved 2.9 g/L on day 35
of cultuﬁhél%?‘:i g. 16). It was confirnmed by flow cytonetric anal ysis that

TauT-transf er reghndpléy of p6i9héptides td> kBBl ﬁgthxwﬁwiraﬁ?b@& RAived Frome! |
menbrane (Fig. 17). These'results su%%est that by artiticially expressing

1
hansd®r hamster qrtthei) likejpadudepput argynotdimted e, FLAfs dHepmT. Bret alBipTeehboelpgiuci ng

cells an t t 1Al : i h { I QB
[REFERENTTRD Bl 3 T |%§?F%%igo$&Am%aﬂg§%gﬁg%ﬁf%n, s iluenz ke, 10

I ncr eas ehamagglutiniartHide, ¢ Grgmend, YaMGihagment, pd BHRY &agmenis Thiagy Vi el d
I n HamStﬁgg:q%-ﬁi-aﬁ,a@vﬁ'ﬁ"rﬁggétatfi‘%;]lﬂ&t lck tag %ﬂ.ﬁ)ﬁﬁﬁiﬁ%@e@} []%iaghﬁfbgeh? yg/ TauT

transferre raim were fe culture inirtial cell
densi ty fégment, gl@tsthmabiSsttansferase (GST), offlueire healagginenih (HAD, ioomtreglobulgn 450 x

105 8211 Sonts £AED LIS S mdib SRR RIFFQUREF PO LS. ATLer the

cul tUre superna was separate ntri ion, 1 nil of cooled
sterile water Acwhmmencialy avqlebleemee encudirty suwh poGpepidet v iedi to tRe gene

D, 290" L TARL 503 LeBAS USROS b 0L B 05 PR Bl P
(M SONI Xprépareiserprvisti-o piepabOfused golypeptidet of 5 seconds pul se-on and 5
s P e Gl SR RSB atB b SR o 2 B Y oot
prepHEy e fanttdnallatequivaleht o avspecitit apolypepidy ik MOMBOd arsinget®. hybidizafiod t r at e

vas. Sub) ERRU GABEREk il HORHBApRbh 67 4837 SoiRe O Sl HAFREEi ng 6

ni nhydr idDab'. gp‘lg@p]glgg_sv)t%oﬂqo@ftslklnml iﬁ?ttﬁugxeddaamnm@ihelynﬁumelr heBNAzlka bo)
| nprove node (0] | cni ully ut onpt e am no, acCl analyzer - .
Thus, vahqrmlggwq\@eﬁ\ha seaypnes of thet g tiapsporerdenyed-fio S‘GEP'é!L‘Frﬁh%d. Si nce

the concgfibd @i s DNA aeRac@ 6F &S pad dh@83P Rh@ isdlaté Lﬁo‘lﬁéﬁti&éﬁ Oftuhctipalgy di rectly
nmeasur ed val ues, concentration conparisqns in the _order of 1.1M were

per f By megAuralent todheanane tragsrertesderved framhamster of the likefera that BNAns wer e
obt ai ned after addition of 1 ml of cooled sterile water to the cell pellet
and sonication thereof, the neasured concentrations of various am no acids
and ammoni a were converted into val ueg3per cell, 30 followed by conparison
of the converted values. To determ ne the ammoni a concentration rati os shown
in Fig. 18, the detected ammoni a val ue per 450 x 105 cells in the parent

,,,,,, e



10 that by the parent strain. However, as shown in Fig. 20, glutam ne
consunption in pHyg/ TauT transferred strain was remarkably high conpared to
the parent strain and was not dependent on the initial taurine
concentration. It has been reported that glutam ne inproves cell growh,
survival ratio and anti body production ability in hybridomas to thereby

rai se their antibody yields (Enzyne and M crobial Technol ogy 17:47-55,

1995). Theref 15 an tib roduc en nce fect.of, pHyg/ TauT
transferred sﬁiel?#?‘?g'ﬁn té%nggg‘y%@atl‘%? i)h)oéa[‘ 7R "E\Fpepﬁ%e @P‘étﬁ) ake of
ani no acédqifvatenh ey the hagmte@nhspmgen( deriyed ﬁ@huhaﬂs'rt]ﬂﬁ)r tfla' hbe gaimbeamppﬁ@pnalgely
concentratio re i ne canverti t he val ues,det et m ne am no
acid ana%egshy%%qﬂ]ﬁﬁ%t tg @‘?‘ot Ofof vgfstrg)gpqtﬁ}ygnﬁgat’gngcon BioPst o

val ues pgay Be gwé;OS Iscﬁizbtﬁngeﬁ@hybﬂdizhno@wnun@hs/a‘e%ﬁeﬁwm ubauly s8¢ dnd’VaS not
dependent on initial faurine 20 concentration 0 %ﬁz 575 g/L)) at

0
the star®1%rSBS, mefegqb&kép Ge%Xb%?féwn B ParkDy. Fll\goreza erqlabfmilﬂf StAngeRh

di fferengdiis /RS Pe\@ekn NFbNEaRPE N%hséu'ix?geﬂtscdnﬂltfbhﬁax%féfu@@ 2 &fs3izhd 2l
taurine concentration on antibody he results described so far

suggest ©-h%t SBS.uTUnder dhege 901@ktmnésa§|theghﬁhndaaaﬁ@n treperatyrg s loeradoast gnlvduct i on
ability § %vﬁ] tllilgh”iﬁﬁlﬁp%%ﬂ aBBtD t@hﬂ% flb%eh&&obg)‘? a?éac{b‘tafu% culture

25 andt ere’Is a 1ty t such strains a 0 pronote uptake of
am no achwetselyett i$ hweﬁedahatrmﬂy fhh& B%ewﬂh highdemiadegyi are abtaiiedadsithe t o any
ant i dy I C

appl fbgat I-ons m‘%’pgﬁﬁ%‘flwe lgreéevaﬁdélor %%%H%hg?ggnﬂlg;{e& g%rgﬁlgﬁggﬁfaﬁgt%e

enti r et yplugiityl dDESTRS AlucARBL saltABIncenTMtiding affeets thet stiimgeacy |0tﬁrhybﬂd1aapmln| cabl eto

roducti of t de . LI.STI N FE .TE SEQ | D NG
LM B uali) G SR apprapriply e e S By baRe S UFY BB encod ng
?Eman ;al ani ne e podypr @b@iﬁdb@éﬂﬂl}hs{oﬂﬁﬁbﬁh%ﬁﬁhz&oﬁ téchﬂlqﬂed-ﬂﬁm) sapi egs

unman 87 <SE NG, shows .t he am no aci
sequencebd| 7??3/%% %HIH‘EOMWQ%P%W%%SSPJ@I‘ %‘Réﬂ%‘ RSP 2. 6. 1. 2
/" Horp S@dﬁv@d‘&oﬁﬂuﬁﬁfb} or 8 Tk mthéﬂiﬂol d2id\idquetiee. The polypeRlideRIdCncldds hows t he
Mt T A T
<SEQ I D Msistet*or the like andFhdve!highN6dmdloS QiR thé) 8madl 4tfd muéhcwww&anﬂé human
al ani ne am notransferase mut ant @L KEGG / _ENZYME: 2 [/ Honp

sapi ens anspeiter demved dfm hamasterpn e term “high h‘?JEQ}OEﬁ N@TS o umalis t he

nucl eot i a, I rase
Che T AT A e e b I Rl oA GRS 257,

6> 20  horsregy DFsCHeteminasin of the hemolagyof ipalypeptiden dhe dgorithmsiescribadime
am not r afghar 86 oL PutdiEECT, PRZCXME Adadd sl T [Mé831788 CHbYB0 (HBHES) |

76282)
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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<SEQ ID NO 7> 20SEQ ID NGO 7 shows the nucl eoti de sequence of a gene

encodi ng nouse al ani ne am notransferase nmutant (ALT2) (KEGG / ENZYME:
2.6.1.2 / Mus nusculus (nouse): 108682) . <SEQ ID NO 8> SEQ I D
NO. 8 shows the ami no acid sequence of nouse al ani ne am notransferase 25

mut ant (ALT2) (KEGG / ENZYME: 2.6.1.2 / Mis nuscul us (nouse): 108682) . <SEQ
I D NO 9> SEQ I D NO 9 shows the nucl eotide sequence of a gene

encodi ng rat al an ne a not r ansf er ase ALT I [ ENZYME: 2.6.1.2 /

Rat t us nB‘?C\tfggl"E?[f?l éT‘] { Hﬂam ng %O@E‘fqnﬁ resRitalt ous t he
ani no acnﬂasﬁﬁﬁmn@m@éungaﬁ @h@n |p61§’p ti’(lb nahd ahed g@n /ﬁheT o(yb&ﬁae/ bENZYME:
2.6.1.2 Ratt us norvegi cus (rat) Q&Q <SE§E SEQ ID
NO. 11 sPFHRE‘a‘PE@PEXJ@P%P% 198 cxehingt ceveped phise 'Hav%c}ae@atagraahmr

2o S SO S My 1 etk gl 400

sequeﬁceé@n laas@n@f ﬁwsmn@rmtﬁmpla%@ﬁ@v%é (ALTl) (KEGG / ENZYME- 261 2 /
Canis famli ar“ﬁleﬁgﬁegﬂse)g@gﬁ&l@)e xpressed i 5@0&'@511 %@5 mal cellc[\ 3“2 - 13

shows the nucl eotl nce gene encodi ng- A |can

al ?nl ne fasionopplyperttide avath( glmall)loqq@mlsfe@qzwgpem(b br 2ay w(enmmlsnanaev. S
A g | 14
11 o S 0 PP ety e

am notrawitharghsahloﬂ&dtﬂmmﬂxmlbk&bm{m&. 2612/ Xenopus Iaevi s (African

I f . . . . h
Ca B e o2 A ptithuion SE R Aokmebrde, reeipns, ofERR E holdpkaRIP T 1 e
(ALTO ( KsfBost mBY b o2y hechon Ot bl smbsetk s e oot

e Lange ot 1 When Fia pOlyrentiis &SPl Pgleemig. e pATheBT K FaR OF B 2. o 1 2

/' Dr osopparfatigi ﬁ@l‘h@@ﬁhﬁﬁvn(té thakd skilled)in tHoed. _ Bol &dthples airkXttaet M6 tids(es
or cells expressing the polypeptide may be applied to an affinity column to which an

15  antibody to the taurine transporter derived from hamster or the like described later is bound.
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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20SEQ I D NGO 17 shows the nucl eoti de sequence of a gene encodi ng nemat ode

al ani ne am notransferase (ALT1l) (KEGG / ENZYME: 2.6.1.2 / Caenorhabditis

el egans (nematode): C32F10.8) . <SEQ ID NO 18> SEQ I D NO 18 shows
the ami no acid sequence of nematode al ani ne 25 am notransferase (ALT!)

KEGG / ENZYME: 2.6.1.2 / Caenorhabditis el egans (nematode): C32F10.8) . <SEQ
I D NO 19> SEQ I D NO 19 shows the nucl eotide sequence of a gene

di f.t d ' f KEGG /
v 2B £ oS DN ERRAR e 6 5:8L T BRI igaRcRE (23
| D NO  2DNA encoding 3H@ride th@spdtter &quq:anhgm fomag icell emessmgethoiaunﬂe of two

kinds of J | Y 1.2 1
Oryza SalPOROTE BAHESEDS S DA Fiokgylel Rased stofe sqqge'ase“% thpiausie

SEQ | D Nehnsgdrtet f@s SEQEIDMOL 6Dt43065 Sﬁél'l)eﬂﬁiepe@forrﬁm?m I\E@nm&f t wo
ki nds_ of J&panese rice a awne 1 not ransferases (KEGG / 6.1.2 /
O yza satmplesulppasgpimess o AP el etauasz@nswm 22> 5SEQ ID

NO 22 shows thﬁ-th%mWd@t@hﬁn%%%@ﬂﬁﬁle@ﬁd@?&uz;@ﬁcewptﬁé' RAgaal HAPRNese rice
al ani ne am notransferases Oryza sativa |aponica

( Japanespossiplecy detegnips the) transla@egegmnwodz@a taurine transpeptn ang toyoptainghe hows t he

nucl eot i 10 pi Ianlne
i not r afrapS AL GeRe, oF ERBURTGAISpRAcr RIS 1) SRERREN sl 35rf
CMVD66C) usingtBE@sainNINA%s a prRbeiGr is posstiiotosisalate a ganamaic mw sequence of
Cyan I oschyzo le f %ﬂ]ﬁg
hdjz / Q/an|§ I'0SC ’?13 nfOIrlr%vpgk Q@CQ%&%%Q& eli@% %SOIQEE% ME SEQ
I D NO 2&ells hinssest drahen likd exqiressiag sictgursrecteansporter. g dive tlmisddiimrgo&t&Nﬁrtbﬂyces
cerevi si i.ne am n ransfer e (ALTL E ENZY
Sacchar oﬁiﬂ! ?ﬁ‘g d% BYPUrd, k?ﬂﬁﬁé@ ods, 1§ eéé‘l‘:‘ Eh muyélgwqtracenm%lganon
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
15 mRNA is purified from the total RNA using mRNA Purification Kit (Pharmacia), etc.
Alternatively, mRNA may be prepared directly using QuickPrep mRNA Purification 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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SEQ I D NO 26 shows the am no acid sequence of Saccharomyces cerevisiae

al ani ne am notransferase (ALTO (KEGG / ENZYME: 2.6.1.2 / Saccharonyces
cerevisiae: YLRO89C) . <SEQ ID NO 27> 25SEQ I D NO 27 shows the nucleotide
sequence of a gene encodi ng Saccharonyces cerevi siae al ani ne

am notransferase nutant (ALT2) ( KEGG / ENZYME: 2.6.1.2 / Saccharonyces
cerevisiae: YDR111C) . <SEQ ID NGO 28> SEQ I D NGO 28 shows the

am no aci,d sequence of Saccha es _cerevjsiae al ani ne_ami not r ansf erase
it ant (EPRYTRBEof spRome UK Hamwefts S of puet 2o dnfBioded §bma 110
<SEQ | D iigatigPeodon (ATG) andfir@ térindCion 281cm(@AA, TOA scrtdl@ot | de sequence of a

3B 100 1 ASHEYIE Y A IR B ERGSA P Wik inRedeassiye  <seQ

ID NO  38KA complemenklsy 1da mAﬁwngmckaﬁd@ﬁEﬁ@mass shoSAGH SROGDONOASbya
gossypi i _al anine am notransferase (KEGG / ENZYME: 2.6.1.2 / Ashbya gossypii

( Er erot he%i68 e §6 y8qessiringent comsiitionrapd gcodesaspelypeptidgfungtionally equivaléntty | D NO
31 shows, {, %g&g&}_de sequence of a gene encodi ng Candi da al bi cans al ani ne
am notransterase ( KEGG / ENZYME: 2.6.1.2 / Candi da al bi cans: Ca019_346) .
<SEQ I D NO 32StringrsEQonditioq®; cav2bes lapproprigiely ssleated duyi those gkiled én ghe @tndi da

o o o2 L AR RBLRARE DTSR | L0 M Bl ST |
nucl eot i ekampleg d42hCe2 piSSE apdfd%e SﬂSalj:na@:rﬁiyhS(fcﬁzta‘amf1 5&6@1@06% SBSbeNk)Iram) ne

. ENZYNE: 2.6. 1. e:
apacih ) BB Fieh St siiCHs maf v sfiedid | EebRbEe BERREIMETS 80
E ag ;J( E/E c eeszémpiép 1265;2 o:z acx 1$8Comdce 3%pSDBe Hhderi tmgg:mié%iggnsglas fler hzggaeidgxﬁﬁlﬁD/ -
35>  lempepirg s Ngg{’é%f Sﬁ)ﬁé}r ?‘%@'f ﬁ%cﬁg{g&iea‘gmgg’%eﬁgbg%ﬁ -Oi’t"’d'éeﬁe odi ng
Aspegi | | aspverdelietineds DN A2 Rihivh Rybridides a8 plefiratie a( BNACdérivell A natifte, le. 2, /

Aspergil lus nidul ans: AN1923.2) . <SEQ ID NO 36>
perg c¢DNA or chromosomal DI\?A, ) Q

15 These DNAs isolated by hybridization techniques usually have a high nucleotide

sequence identity with a DNA encoding the taurine transporter derived from hamster, eic.
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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25SEQ 1D NO. 36 shows the ami no acid sequence of Aspergillus nidul ans

al anine atninotransferase (KEGG/ ENZYME. 2 6 1 2 / Aspergillus nidul ans:
AN1923.2) <SEQ ID NO 37> SEQ ID NO 37 shows the nucl eotide
sequence of a gene encodi ng Aspergillus fum gatus al ani ne am notransferase
(KEGG / ENZYMES 2 6.1.2 / Aspergillus fum gatus: 30 AFUA 6Q07770) . <SEQ ID
NG 38> SEQ ID NO 38 shows the am' no aci d sequence of Aspergillus

fum gatu i ne,atni notransfe ase Asp | 1| us
i oat BT SRURAE 6B St aded 3 e ERE R mosRewbgSuing

nucl eot i gifl cfﬁnﬁmgajmﬁe gj(%mngiécl\lﬁzliﬂ c G‘glndgglié’@@ﬁfr%s thskedi Sorltll‘intiﬁcﬁse@fpmﬂﬂﬁng

anm notrarts ase per gl us Zae.,

700900030 PRB RSP e CBER PSRN ATION SRR SISO | RS Dot VBB uence of
Asper i | bxipPesSIbN ZRE, 2b/AR itRndedd He&pfeadsiod Q6cAsréfkRabls Has BN dve-déschibdd 2 /

Aspergil | us ory-zae: A0090003 0016}% <SE I'D NO 41> ID NO 41
shows thf@awwme&amv@ veelguis aeplified i fgenl aad dodrorpsetesablyihas a@aq;got%@u@lr- mans

al ani ne %ﬁ%r@s%%n(mz«:%dchﬁé\lﬁm@ Iﬁ-lﬁz hﬁlo‘l o%t PG of or mans
JEC21: CNGOl490 42 sho e am no

acid seqpremeter awml dmm@%ﬁacm; a%mmsa élﬁ%iér MW&%W{B@G@ /
ENZYME. 9 NO 43>
Thar | D0t Betfel YPH RAELPIRELIAY TRNSI0MST6rT7 HRIAMIED Npecific dngiéd

Di ct yost ef isugh decsmomd:mdm an aadidiien atonthost riatesdf dmarsepGEB’GﬁXH Mmma)% 12/

o S0 OLASBSS: R FRheny PRI 8 oY tor TERSR T R A merserspresith e

am not raBEQErsq;sﬁ‘ertéﬁEGG / ENZYME. 26.1.2 / D ctyost el i um di scoi deum
DDB 0232139) <SE en cl eotide

45 hows
sequence of a §&n c%@f ﬁ%’“ﬂ?i?&é&{@éé??&%%?%‘ P%IYI%FRP X ?'r‘?Bt B¢ ase
(KEGG /| RoWpdyide at@bap&dbceﬁrlummpmmmmh pRETHGAT sehu&%((lel, S<EQ | D NO

46> 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 be performed, for example, by the
calcium chloride method or electroporation.
In cases where a host cell other than £. coli 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,
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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SEQ I D NO 46 shows the am no acid sequence of Trypanosoma brucei al ani ne
am notransferase (KEGG / ENZYME: 2.6.1.2 / TrypanosomaTh927.1.3950) . <SEQ
ID NO 47> 30SEQ ID NO 47 shows the nucl eotide sequence of a gene encodi ng
Lei shmani a maj or al ani ne am notransferase ( KEGG / ENZYME: 16.1.2 /

Lei shmania maj or: Lnj F12.0630) . <SEQ ID NO 48> SEQ 11) NO 48
shows the am no acid sequence of Leislunania mjor aI ani ne 35

am notransferase (1 CEG3./ ENZYME. . 2 Lei s 2.0630)
<SEQ | D fcne gopy numbequ}he%%%me%&@% ’E'gl@ e@e%‘]é e of a
gene encpg CHOBdls qicki IS aéd sﬁﬂﬁéﬁ%ﬂﬁv | 8 edtont mgqbﬁmrgéne that

am not r ansf erases /I ENZYNE:. 2, nt anoeba hi'stol ytl ca:

2331000093mp engQt tD sz (¢8> pCHOI) ISSEquEB?eﬂO folpvesh bys amplificatipom owitle i d

vt RSP TRS AN Ol il R Sl g

233. ti)OOlil@:)lded 0m map heOused in which COSSe@tls icayryiay asgene hmpvsssmgesﬁﬂ&'f eoti de
f t

2 ani e afesBolIAE pEPERRIAL sk Qihl ' St b P TBcalln el 0F T, ¢ .

24. 1 00018Y40 (etSHQD).D Alcthe 5&pticatlBe@ginDa I@hca&ﬁmsmgmsdenhai faom polyamadingsequence

of one ofdtwo ki nds of Ent m)eba g[_:; ﬂ%&@‘bam nera ] NO ransfer.ases ( KEGG
7 Enpnesdehdrd o o rRb G GRVE ety 58, Pl Jre SRy

SEQ I D N@a&%@%ﬂ&m&munlmkerﬂﬁnmuwmeto@ mﬁﬂ&reﬂﬂﬁ%leﬂﬂln(lﬂl&)sﬂf f our
20 ki nds ?f Tr somg Cr | a mg otra fer&wes (KE NZYME:
2.6. 102 gelly os KR, S“S opa e 205“"='r eisg agg got Ii it 10, SEQ I D

T T
25cr uzi . Xathespganing) phosphoribosyl transferase (Ecogpt) gene and dihydrofolaté reductase
(dhfr) gene.
The present invention provides a cell which has a transferred DNA encoding ALT
15 and a transferred DNA encoding a taurine transporter, both or either of which may be
incorporated into a vector.
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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<SEQ I D NO 55> SEQ I D NO 55 shows the nucl eotide sequence of a gene
encodi ng one of four kinds of Trypanosoma cruzi al ani ne arninotransferases
(ICEGG / ENZYME. 2.6.1.2 / Trypanosoma cruzi: 506529.430) . 30 <SEQ I D NO
56> SEQ I D NO 56 shows the am no acid sequence of one of four kinds
of Trypanosonma cruzi al anine am notransferases (KEGG/ ENZYME: 2.6.1.2 /
Trypanosoma cruzi. 506529.430) . <SEQ ID NGO 57> 35SEQ ID NO 57 shows the
nucl eoti de sequence of a gene encoding one of four kinds of Trypanosonma
cruzi al Ba¢ifle suftifvot r ansf erases (KEG /| ENZYME: 2.6.1.2 /

Trypanos oma5 10§89, 4iglrido sEed By Yeno Bt il By Nd offins N BYArahliGreff N0 aci d

sequence of one OP our ?(I.n s of” 5 rypanosoma cCruzi al ani ne

ani not r atheseerells with ¢heogeasof interesta cuftugng the transforyed iweltsorrwinter udihe calnges9. 120)
<SEQ 1 b ?@e pgl%grmefi by kno %%R)dé‘o lf_glgexﬁﬂlgygs ad DEJELRR fof SRl HAlCE of a

gene encog ng-one O ]yOUI’ i nds  of rypan sona Cruzi al ani ne

am nat r anediamesnel a{ RMAEB/ MIENZ \REM]I 1546 oft IMDM 1Y bg msetio s dnsenom supplerde®889. 140)

BT NI T S
127 Ttyp . CThezpH dofifg 8tnitd ) prefetdbly<@idiat bEo MO Thd zulture is usudfR | D NO
: ?aﬁi‘ﬁﬁ’fwgt ety Doy o oSO b BouRoul TSN rBlasT e SSddence of
hamst er fRikd B@afidnind RSikdtiSh ared@rriedlia. | D NO 63> _ SEQ ID NO 63 shows
t he nucl eoti de_sequence of a gene_encoding rat taurine transporter (GenBank
NM 0k07206) . Onthe other hand, ir vivo production systeins include those using animals or plants.
A gene of interest is transferred into these animals or plants to produce the polypeptide in the
animal bodies or plant bodies. Then, the polypeptide is collected. The term “host” as
used herein includes such animals or plants.
When animals are used, available production systems include those using mammals
15  or insects. Goat, pig, sheep, mouse and cattle may be used as mammals (Vicki Glaser,
SPECTRUM Biotechnology Applications, 1993). When mammals are used, transgenic
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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<SEQ I D NO 64> SEQ I D NO 64 shows the am no acid sequence of
rat taurine transporter 25(GenBank NM 017206) . <SEQ I D NO 65> SEQ
I D NO 65 shows the nucl eotide sequence of a gene encodi ng nouse taurine
transporter (GenBank NM 009320) . <SEQ ID NO 66> 30SEQ I D NO 66 shows the
am no aci d sequence of nouse taurine transporter (GenBank NM 009320) . <SEQ
I D NO 67> SEQ ID NO 67 shows the nucl eoti de sequence of a gene
encodi ng human_taurine transporter (GenBank NM 003043) . 35 <SEQ |D NO 68>
SEQ ID NO 68 Eonplyrentide s sbaied %Ggaéﬁﬁv@éﬂdo%mheawsxdamf ithechast selkpor ¢ er

(GenBankg Ay iQO3QGde (e &L %éﬁlﬁlm), and puﬁﬁﬁf&r\?.\;} éiﬁgﬁmgfanfr A %hd‘?mﬂmﬁi&hﬁ?d

pol ypeptide, conprising culturing a c Xp es al ani

ani not r aprdypsptdse [selation and purificaert efrpalipepiges e beiperfprmed uging corventiasial pept i de
and t her. - al ] ' N ol.y. | de nd

col | ect ilgl@){tfcﬁleéngm ulgétgﬁ d'ég':h[r)%%lfbﬁ% %%@F%%&g\ﬂgﬁﬁdgi lﬁﬁ%‘%elhcaglﬁﬁé%i gﬂﬁ

expr éss esxanmipkenpolgpeaptidescan e isotatesieand puafiedehyl appropoatetselettion dntiléombinaidomg t he

al ani ne I not ransferase, has been transferred. Th t hod of claim
. her effnvapius 38 SR Fepmieso Sih A PRE0EPy, eotumas, fisrs MFEHIEE {1 Chor
express dltingwut,ne piecipitaoar t evith  solvent, 3.exifivsionet Wit ofolwdngi mdidtillatoay ei n t he
cells that express a t I ne transporter are cells into I ch encodi ng a
taurine W%PH’QBE?FP&?“%SﬂEé’Q aflﬁ’gﬁg&egé S{TFUOP orests, i§oelegtnic foEHsNg IBHYSIS) ai m 1 or
3, wher glefykthizAiRh! etd.s Chi nese hanster ovary cells. 5. The net hod of

any one clains_1 to 4, wherein the desired_pol ypeptide i s an anti body.
6. Tie met hod Bramplgs ehehoamatoggaphyt wckyde \giliqity ﬁﬁl{oﬁ@twhéné%’dieﬁ@m@gﬁe al ani ne

am notr ' rﬁal&?gr | Qv : I%eg?ﬁﬁs'e ) a DNA
encodi ng&g&g%?%ggﬂﬁs P’g{ég%@ef%rfgﬁ’t he a%‘ﬁqllk’oé% gg{ﬁgné]gé%%nc as Cgﬁog\l/\%o%m Q I D NO
2, 4, 6,adsorption clromatographis etcl (Stragegies Sor, Protein Pugification adl, Clgpactg@izati®@s A 38, 40,

42, 44, , HBno ; : ' a
pol ypeptﬁ%gr%go%%gﬁ%&g%dﬁgaggfg é%ag%%gteﬂdeqql%(gga?ﬁ%%%geﬁgpad d
sequenc ePrass, 4886)n TiheseSEiGomMoi@phi2 , technigiies 8an b, cafiried dut, usirgy, liqudd phlse 22, 24,

26, , 3032 34,.36, 3 , 4 48 50 52 54 8 or 60 by
subs t PROgaR; of e LG, FRIG) . PhestBrentiBygman o0 snghils s
resi duespolypséptides highty firidied néngthestpurificsfonmeakodsct i vi ty;

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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(c) a DNA encoding a pol ypeptide having 70% or nore am no acid sequence
honol ogy with the am no acid sequence as shown in SEQID NGO 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 and yet having al ani ne am notransferase activity;
(d) a DNA having the 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, 5 55, 57 or, 59; aDNAvvhlchhybldlzestoaDNA
conpl emepitainsd byw,a RCRNpethod, i e emee T L sepineadand 58 ereodeq 1D NO

1, 3, 5, A1) %ase&%n 1t%310n$§)§ymth ﬂu%llsh%a,huﬁén Pﬁﬁ" 1. 2The AYT1 3éne §1§s obtained 37, 39,
41, 43, 45, 47, under str@gent condi tions and yet

encodes @dﬁodltymtﬂt fiee sites Imige anqamm@féﬁ%bascméﬁ'@r L0 1857¢,19958) et hod
f [
") b oauild ol BrAISBRGEHS WO nERTRTH: GRERTRNS b [OSTCARR, BRdsy ' 9%,

6, 1iy nMB3BK),tHue thmlw/qsa[sedde aV\PCR qkbmraﬁatlmmunml liver aledequt AbT'¢ fonicell er s or

additivesb a}nd iii) formulating into a preparation. 8. A CHO cell
whi ch ha¥' g #%nsferred DNA encodi ng al ani ne am notransferase and a
transferred DNA encoding a desired anti body. 9. The cell according to

claim 8, her has,  a tr codi.n aurine transporter.
10. A m%@#kér]m @t@@@%@e@j ﬁ‘fg\ﬁf % %*"HEJ‘OE'@P sfefdeng i n an
cc- ket ogl ut ar aBg@agding @KBtdk%eﬁiRﬂb@t@tﬁeﬁﬁhdnmpwﬂWW&ﬁngﬂinﬂaﬂ@lel

am not ransf erase and has transferred encodi ng t'he desired poI ypept | de

and ther efijchisi W‘Fﬁie{ I‘Pé“f‘éeIMTl)oPB‘:‘fo‘ﬂE@e@El b #esp %Aﬁgl WBigpe) gehi

SEQUENCE ke SEMNG pci et lon FTARNACELIEL ChhstiRled. LTI pBi2 d of
prepari ng aS%Fete opr otel <130> FP-111PCT <150>egP P2087 205158 151>

2007- 08- expression plaggids 1hmd1dmt eantaimthe Al 1 geng were introduced into anti-glypican-3
antibody-producing CHO cells as parent strains (see International Publication WO
2006/006693) by electroporation, and cell strains that exhibited high proliferation in static

15  culture in the presence of Puromycin (6 pg/ml) {(pPur-ALT1: seven strains, pPur; three
strains) were selected. After expansion, a total RNA was prepared from the pPur-ALT1 cell

strains, and six strains expressing human ALT1 at high levels were 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
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<210> 1 <211> 1491 <212> DNA <213> Hono sapi ens <400> 1 atggcctcga
gcacaggt ga ccggagccag gcggt gaggc at ggactgag ggcgaaggt g60 ctgacgct gg
acggcat gaa occgcgtgtg cggagagtgg agtacgcagt gcgtggcoccl20 at agtgcagc
gagccttgga gctggagcag gagctgcgcc agggt gt gaa gaagootttcl80 accgaggtca
t ccgt gccaa catcggggac gcacaggcta tggggcagag gcccatcacc240 ttcctgegcece
aggt cttggc cotagtgtt aaccctgatc ttctgagcag ccccaacttc300 cctgacgatg

cca?gaaaa b eg agggc at cttg%gg&lgéé’%{: @gg}% ccacagétgégﬁggé%gcct aca
gegt cagot

t
acggaggcg:%ns%‘hc&a %Q&‘ﬁw%‘é g@@ﬁﬂehﬁ}e cﬁﬁ&&%&r&@@ﬁ%@%@%ggt X gcgﬁ“a

t cgt gacg gct gaagctg ctggtggccg gcgagggcca caca
tccccatcdmwamagnamcemﬂmﬂgwutt oftapy ona o theggwasegyeayertthaptb 800 thypcpegeny staajy

cact agac LEOTERARANN BBRRE 20C. T08atacact oot gt cat o720 aaccet goca
acccchccgg gca@pengc pBureAET D CgagiPug C adas g agdansfgtegatinog B0 whiclgcous cg
Cqcagt t cotvenast bl cff CGRT e iRt SRS RT R dppete 1 3G
later). TauT/ALT1 co-expressing cells that exhibited high proliferation and expressed
human ALT1 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 mL shaker
10  flasks (an initial cell density of 10 x 10° cellymL). The anti-glypican-3 antibody yield of
TauT/ALT1 co-expressing cells, which were ALT expressing cells, on day 4 of the shaker
culture was significantly higher than that of TauT/pPur cells (t-test: p <0.01, Fig. 6).

TA41, which was a TauT/ALT1 co-expressing strain that produced the largest

amount of an antibody (881 mg/./4 days) and expressed ALT1 mRNA at the highest level in

15  the study using the shaker fed-batch culture, was subjected to fed-batch culture ina 1 L jar
(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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gccgggcagc aggagcttgc ctccttccac tccacctcca agggctacat gggcgagt gc960
gggttccgcg gcggcet at gt ggaggt ggt g aacat ggacg ctgcagtgca gcagcagatg 1020
ct gaagctga tgagtgtgcg gotgtgcng coggtgccag gacaggccot gotggacctg 1080
gt ggt cagcc cgcccgecgec caccgaccoc tcctttgecge agttccaggc tgagaagcag 1140
gcagt gct gg cagagaggc ggccaaggcc aagctcaccg agcaggtctt caatgaggct 1200
cctggcat ca gctgcaaccc agtgcagggc gccatgtact cottoccgog cgtgcagctg 1260

cocccgoggg .oqggt geg cgctca cctgg ccm:gat at gttcttctgc 1320
ct gegect Dethepgabdaionds goal ,83589. T e e AR

gaaggcacgéne%ﬁ%‘s{aﬁd‘eﬁ% Qﬂﬁl@ﬁﬁﬁ Q%chlwﬁ% aited wﬁﬂ?lgg%%{i%&i‘“o
ct ggagaagc tgagcaggtt “ccat gcc tt accctcg agta ectg a > 2 <211>
496 <212enzms <Sall3 Xhipb and ns\smmr@dmatthﬂbammnn@themfendiayﬁd,&h@ Arg Ser

O A B P4 AT L iR
Arg A ieﬁtlerﬁ: of the mloﬁEdeéiﬁ wias deteirninéd. U Hrem itdhgmGiogy Sfith ovedr TayE génes oPr o Phe
o R Re o o o B il W L
éle? \C/Sla:J ’22‘?" Iglélre sguén%eo&f‘}ﬁﬁ%ﬁbg TEAThA! lgH sy Wtl niduse BRIT 6% intity)l a Tyr
rat TauT (96% ldentlty) and human TauT (93% identity); it was predicted that hamster TauT
is a transporter with 12 transmembrane regions (Fig. 9).
10
[REFERENTIAL EXAMPLE 2] Increase in Viable Cell Density, Inhibition of Lactate
Production and Increase in Antibody Yield, as Caused by Transfer of Hamster Taurine
Transporter
CMV promoter expression plasmid pHyg/TauT (Fig. 10) was constructed by
15  adding Kozak sequence to the hamster TauT (hereinafter, TauT) gene obtained by cloning in
Referential 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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Ile Gn Leu Ile Arg Au Asp Val Ala Arg Tyr Ile Au Arg Arg Asp 130135140
Gy Ay Ile Pro Ala Asp Pro Asn Asn Val Phe Leu Ser Thr Ay Ala 145150155160
Ser Asp Ala Ile Val Thr Val Leu Lys Leu Leu Val Ala Ay u Ay 165170175
H's Thr Arg Thr Ay Val Leu Ile Prolle Pro Gn Tyr Pro Leu Tyr 180185190
Ser Ala Thr Leu Ala Qu Leu Gy Ala Val G n Val Asp Tyr Tyr Leu 195200205
Asp Gu Qu Arg Ala Trp Ala Lou Asp Val Ala Qu Leu H's Arg Ala 210215220
Leu Gy G n Ala Arg Asp His Cys Arg Pro Arg Ala Leu Cys Val Ile 225230235240
Asn Pro m;ecwddomf bay:lyctmwse vall Igan Ths afegltthe dyble ratio of T1Q 488250255 4

%3232835%&%% K Wh Foforefedd 824 cthfe Q. ook o mipeelllfrete Y o
productlon Consequently, its anti-glypican-3 antibody yield achieved 2.9 g/L on day 35 of
culture (Fig. 16). It was confirmed by flow cytometric analysis that TauT-transferred T10

5  cell was expressing TauT molecules on the cell membrane (Fig. 17). These results suggest
that by artificially expressing hamster Taut, it is possible to raise the potential of
antibody-producing cells and create strains capable of enhanced antibody production.

[REFERENTIAL EXAMPLE 3] Inhibition of Ammonia Production, Taurine Uptake,

10  Increase in Glutamine Consumption and Taurine Non-Dependent Antibody Yield in Hamster
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 10° cell/ml. A part of the culture broth containing 450

x 10° cells was taken from the jar at appropriate time points. After the culture supernatant

15  was separated by centrifugation, 1 ml of cooled sterile water containing a protease inhibitor

(Complete 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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290295300 A u Leu Ala Ser Phe His Ser Thr Ser Lys Ay Tyr Met Ay Gu Cys
305310315320 Gy Phe Arg Gy Gy Tyr Val Qu Val Val Asn Met Asp Ala Al a Val

325330335 A n @dn Gn Met Leu Lys Leu Met Ser Val

Arg Leu Cys Pro Pro Val

340345350 Pro Ay Gn Ala Lou Leu Asp Lou Val Val Ser Pro Pro Ala Pro Thr
355360365 Asp Pro Ser Phe Ala G n Phe A n Ala Qu Lys Gn Ala Val Let: A a
370375380 Gu Leu Ala Ala Lys Ala Lys Leu Thr Gu dn Val Phe Asn Qu Al a
385390395400 Pro Ay Ile Ser Cys Asn Pro Val An Ay Ala Met Tyr Ser
405410415 Arg ¥al a Gesult] abe PnteacBlhdarAagména e lpHgg(TanT gtrafisferr@l rsti@nu wiasu G y

420425430 L ot & & P10 PSR Ml RS 1Y SapE e bttt hoMrGth Gt ol @Y
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contributes to high antibody yield (Fig. 18).

Intracellular taurine concentration ratios were determined in the same manner as
described above for ammonia concentrations (Fig. 19), except that the detected ammonia
value per 200 x 10° cells in the parent strain on day 4 of 50 ml shaker batch culture was taken
as 1.

As a result, it was found that pHyg/TauT transferred strain had taken up taurine in a
manner dependent on the amount of taurine added and that its uptake was almost equal to
that by the parent strain. However, as shown in Fig. 20, glutamine consumption in
pHyg/TauT transferred strain was remarkably high compared to the parent strain and was not
dependent on the initial taurine concentration. It has been reported that glutamine improves
cell growth, survival ratio and antibody production ability in hybridomas to thereby raise
their antibody yields (Enzyme and Microbial Technology 17:47-55, 1995).  Therefore, the
antibody production enhancement effect of pHyg/TauT transferred strain may be caused by
taurine transporter-mediated uptake of amino acids other 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
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
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.

INDUSTRIAL APPLICABILITY
The present invention is applicable to production of polypeptides.

SEQUENCE LISTING FREE TEXT
<SEQID NO: 1>
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H's Phe Arg Met [hr Ile Lou Pro Pro Lou G u Lys Lou kg Leu Lou 465470475480
Lou Au Lys Lou Ser Arg Phe H's Ala Lys Phe Thr Leu A u Tyr Ser 485490495
<210> 3 <211> 1572 <212> DNA <213> Honp sapi ens <400> 3 at gcageggg
cggoggcgct ggtocgogg ggctgtggtc ccoggaccco cagctect gg60 ggccgcagcc
agagcagcgc ggccgccgag goct oggegg tgctcaaggt geggccogagl20 cgcagccggc
gcgagcgcat cotcacgag gagtccatga acccgcaggt gaaggcggt gl80 gagtacgccg

t goggggacc cat 1a0qccggcg agat.egaqct ¢ ct gcag240 tatca
aaaagccat t cac%’:&ggﬁ @Cgﬁc%@yggl&egwﬁgg{"%gq ‘d%""g%?gcgg %E&?@ﬁgﬁgﬁﬁﬁgﬁb’é
agccaat caminttfafderasegALTay o (HBGHY ENZYME) Q1. 21 Homo agien fhuminyaanyas a
gccocagat C @gst gct aagaaac gtgccoggcg gatcctgcag420 gettgtggcg
ggaacagccﬁsgg)g]gfg]i\aI ctac agt got agcc agggtgtcaa ctgcatccgt480 gaagat gt gg
ctgcctacat cacGROPAYNICH 2tHERIMhe AmlitEsdidfgbience OF EEnsPASRAD adinbiratsfiri
ccacgggagc_tagtgacggc atttctacga tcctgaagat cotcgtctoc600 gggggcggca

agt caéggadLhbgt é&@é&dwmggd%/m W@@S@WE@Z@GBO gct gt cat ct

ct gagct CGREePEFROC§AY gt gaattact acctggacga ggagaactgc720 tgggegetga

at gt gaat ga got coggo cggt gca aggccaaaga ccact gt gat 780
99 929 SE%ngg %IOg 3gs oxgws tl?egnuc e%tide squence of a g(‘c:]:neg encoding human alanine

aminotransferase mutant (ALT2) (KEGG / ENZYME: 2.6.1.2 / Homo sapiens (human):
84706) .
10 <SEQIDNO: 4>
SEQ ID NO: 4 shows the amino acid sequence of human alanine aminotransferase
mutant (ALT2) (KEGG/ENZYME: 2.6.1.2/ Homo sapiens (human): 84706) .
<SEQID NO: 5>
SEQ ID NO: 5 shows the nucleotide sequence of a gene encoding mouse alanine
15  aminotransferase (ALT1) (KEGG/ENZYME: 2.6.1.2 / Mus musculus (mouse): 76282) .
<SEQID NO: 6>
SEQ ID NO: 6 shows the amino acid sequence of mouse alanine aminotransferase
(ALT1) (KEGG/ENZYME: 2.6.1.2/Mus musculus (mouse): 76282) .
<SEQ ID 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) .
<SEQID 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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cot aaggt gc tagcat aat caaccaggg aaccccacag gccaggtaca aagcagaaag840

t gcat agaag atgtgatcca ctttgcctgg gaagagaagc tctttacct ggctgat gag900

gt gt accagg acaacgtgta ctctccagat tgcagattcc actccttcaa gaaggtgct g960

6 tacgagat gg ggccogagta ctocapaac gtggagctcg caccttoca ctccacctcc 1020
aagggctaca tgggcgagtg tggttacaga ggaggctaca tggaggtgat caacctgoac 1080
cct gagat ca agggccagct ggtgaagctg ctgtcggtgc goctgtgocc cccagtgtet 1140

daartagee gagaanianerE SRy RRGPE S3HESHEaas R Et Ak diRd500
gaagacct qALT1 pa¢KBaG/ ENZYNIEa a6t 1. TaCinicfamiliarie (ddgh @898W)ggccat gt ac 1320

gccttccct<§ @btg; tcctgccaaa gctgtggagg ctgctcaggc ccatcaaatg 1380
gct ocagac E{%ﬁ act’g catgaagctc ctggaggaga ctggcatctg tgtogtgocc 1440

ggcagt ggct tt gRECRAIRNION I3 3BEeAGE midedtide béghendedTh Gohd @icodiag Adiemalabiado

gt ggagaagc tgaaaacggt gctgcagaag_gtgaaagact tccacatcaa cttoctggag 1560

aagt a gcgioggglﬂ’)‘?? wzn@mf%@qiﬁggb@@%/ﬂ%%ﬁd%/s%ﬁm% ENBO> 4 Met

Gn Ag éhﬁ-ic%h%laa]eaﬁb(f}hﬂ@d:{;ﬁr'g Arg Ay Cys Ay Pro Arg Thr 151015 Pro Ser
Arg Ser n

Ser Trp Ser Ser Ala Ala Ala Gu Ala Ser

<SEQ ID NO: 14>
SEQ ID NO: 14 shows the amino acid sequence of African clawed frog alanine
aminotransferase (ALT1) (KEGG / ENZYME: 2.6.1.2 / Xenopus laevis (African clawed
10 frog): 444533) .
<SEQID NO: 15>
SEQ ID NO: 15 shows the nuclectide sequence of a gene encoding fruit fly alanine
aminotransferase (ALT1) (KEGG/ENZYME: 2.6.1.2 / Drosophila melanogaster (fruit fly):
Dmel CG1640) .
15 <SEQIDNO: 16>
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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202530 Ala Val Leu Lys Val Arg Pro elu Arg Ser Arg Arg Gu Arg Ile Leu
354045 Thr Leu G u Ser Met Asn Pro Gn Val Lys Ala Val Gu Tyr Al a Val
505560 7 65707580 Arg Ay Ile Lys Lys Pro Phe Thr Gu Val Ile Arg Ala Asn
Ile Gy 859095 Asp Ala Gn Ala Mt Ay Gn Gn Pro Ile Thr Phe Leu Arg G n
Val 100105110 Met Ala Leu Cys Thr Tyr Pro Asn Leu Leu Asp Ser Pro Ser Phe
Pro 115120125 G u Asp Ala Lys Lys Arg Ala Arg Arg Ile Leu Gn Ala On dy dy

130135140 o0 SHOING 1) v r5n a0
16517017 %ifiz of Ripanede BicdMatih€antinbtradferabby (KIBGG ENAYMISEY 6, ASP 024 shiiva Ser
180185 1m}apcmica (Japanese rice): 4348524) .
<SEQ ID NO: 22>
5 SEQ ID NO: 22 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): 4348524)
<SEQ ID NO: 23>
SEQ ID NO: 23 shows the nucleotide sequence of a gene encoding
10 Cyanidioschyzon merolae alanine aminotransferase (KEGG / ENZYME: 26.1.2 /
Cyanidioschyzon merolac: CMMO066C) .
<SEQ ID NO: 24>
SEQ ID NO: 24 shows the amino acid sequence of Cyanidioschyzon merolae
alanine aminotransferase (KEGG / ENZYME: 26.1.2 / Cyanidioschyzon merolae:
15 CMMO66C) .
<SEQID NO: 25>
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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Thr Ile Leu Lys Ile Leu Val Ser Ay Gy Gy Lys Ser Arg Thr Gy 195200205
Val Met Ile Prolle Pro Gn Tyr Pro Leu Tyr Ser Ala Val Ile Ser 210215220
GQu Leu Asp Ala Ile Gn Val Asn Tyr Tyr Leu Asp Gu G u Asn Cys 225230235240
Trp Ala Leu Asn Val Asn Gu Leu Arg Arg Ala Val Gn GQu Ala Lys 245250255 8
260265270 Thr Ay Gn Val Gn Ser Arg Lys Cys Ile Qu Asp Val Ile H's Phe
275280285 Ala Trp Gu Qu Lys Leu Phe Leu Leu Ala Asp Qu Val Tyr G n Asp

290295300@@@ -Eﬁ£ Ser Pro Asp Cys Arg Phe Hi s Ser Phe Lys Lys Val Leu
305310315 QSI Met Gy Pro Qu Tyr Ser Ser Asn Val du Leu Ala Ser Phe

325330335 Hi s SHQ Thr Neer3oLyiowsl the TantindvakidRequétce dByAshblyy gbysyphValariey W
3403453503&%5&51'\1{? erasoe u(IXEJ}GI/lE?\IﬁI\r)IEI:_S%. llji /S Asli)l[)}(?a gcc%‘)slsjypliiI (Erelﬁ%lo%hegu% g)sgyplfi :u val
AGOS_AGRO85W) .
5 <SEQIDNO:31>
SEQ ID NO: 31 shows the nucleotide sequence of a gene encoding Candida
albicans alanine aminotransferase (KEGG / ENZYME: 2.6.1.2 / Candida albicans:
Ca019 346) .
<SEQ ID NO: 32>
10 SEQ ID NO: 32 shows the amino acid sequence of Candida albicans alanine
aminotransferase (KEGG/ENZYME: 2.6.1.2 / Candida albicans: CaQ19 346) .
<SEQ ID NO: 33>
SEQ ID NO: 33 shows the nucleotide sequence of a gene encoding
Schizosaccharomyces pombe alanine aminotransferase (KEGG / ENZYME: 26.1.2 /
15  Schizosaccharomyces pombe: SPBC582.08) .
<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) .
<SEQ ID 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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355360365 Lys Leu Leu Ser Val Arg Leu Cys Pro Pro Val Ser Ay Gn Ala Ala
370375380 Met Asp Ile Vval VvVal Asn Pro Pro Val Ala Ay Qu GQu Ser Phe GQu
385390395400 G n Phe Ser Arg Gu Lys Qu Ser Val Leu Gy Asn Lou Ala Lys Lys
405410415 Ala Lys Leu Thr A u Asp Leu Phe Asn Gn Val Pro Gy Ile H's Cys
420425430 Asn Pro Leu Gn dy Ala Met Tyr Ala Phe Pro Arg Ile Phe Ile Pro
435440445 9 450455460 Phe Tyr Cys Met Lys Leu Leu Qu GQu Thr Ay Ile Cys

Ao Net TSGR G ey KB VaE NG ey 28 B2 L AR ey G
Lys Val LAGOH00S@0344 Asp Phe H| s Ile Asn Phe Lou Gu Lys Tyr Al a 515520
<SEQ ID NO: 40>
SEQ ID NO: 40 shows the amino acid sequence of Aspergillus oryzae alanine
5  aminotransferase (KEGG/ENZYME: 2.6.1.2/ Aspergillus oryzae: AO090003000164) .
<SEQID NO: 41>
SEQ ID NO: 41 shows the nucleotide sequence of a gene encoding Cryptococcus

neoformans alanine aminotransferase (KEGG / ENZYME: 26.12 / Cryptococcus
neoformans JEC21: CNG01490) .
10 <SEQID NO: 42>
SEQ ID NO: 42 shows the amino acid sequence of Cryptococcus neoformans
alanine aminotransferase (KEGG / ENZYME: 2.6.1.2 / Cryptococcus neoformans JEC21:
CNGO01490) .
<SEQ ID NO: 43>
15 SEQ ID NO: 43 shows the nucleotide sequence of a gene encoding Dictyostelium
discoideum alanine aminotransferase (KEGG / ENZYME: 2.6.1.2 / Dictyostelium
discoideum: DDB_0232139) .
<SEQ ID NO: 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) .
<SEQ ID 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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<210> 5 <211> 1491 <212> DNA <213> Mus nuscul us <400> 5 atggcctcac

aaaggaat ga
at accat gaa
gt gcot t gga
t ccgt gccaa
aggt oct ggc
ccaagagaag
gcattagcto

coggat ccag
cccatgtgtg
gct ggagcag
t at t ggggat
cotctgtgto
ggcagaacgc
t ggaat ccag

acggaggc HSEE I iEngas

gctt caagga
cggagggt gg
gaget gogcc
gcacaagcca
taccccaat c
at ctt gcagg
cogat t cggg
ccgaacaaca

at ggact gaa
agt at gcagt
agggt gt gaa
t ggggcagag
ttct gagcag
cat gcggggg
aggat gt ggc
tatttctgtc

ggggaaggt g60 ctaactctgg
ocgaggcntl20 atcgtgcaac
gaagcctttt 180 actgaggtta
acccatcacc240 ttcttccgcce
t coggactt 0300 ccagaggatg
ccacagcct g360 ggtoctata
gcaat at att 420 gagaggagag
cacaggggcc480 agcgat gcca

tcgt gaccat getc t ggt agcce C ccg tgc aacc540 tgtactca
ttoceat toc toagiat dRaND; Y shivs e dhERaRRGiuends 3E Aoipae soe ik Shegis

t ggact actigndzasiOBAtamocARISOR it AEAGE Ghliffransasst 060568 CENZYMEIC6qlct gt gcca
ggcacgt gac cgctgctgcc ctogagtact atgcgtcatc720 10 aaccccggca accccacggg
gcaggt gcd&ﬂ@&@%@ﬁalﬂ‘@éag 8’9@@5 cgtaatccgc780 tttgattog aagagggact

cttcct gateHFIRI(P30Y tataccaaga caat gt at at 840 gccgagggct ctcagttcca

ttcattcaag aaggt got ca cggagat ccaccat at 900
J ggSI:QQ ID NO:QS% s owsg t%g ar%ino acid sequence of one of two kinds of Entamoeba

(KEGG / ENZYME: 2.6.1.2 /Entamoeba histolytica:

histolytica alanine aminotransferases
233.100009) .

10 <SEQID NO: 51>
SEQ ID NO: 51 shows the nucleotide sequence of a gene encoding one of two
kinds of Entamoeba histolytica alanine aminotransferases (KEGG / ENZYME: 2.6.1.2
/Entamoeba histolytica: 24.t00016) .
<SEQID NO: 52>
15 SEQ ID NO: 52 shows the amino acid sequence of one of two kinds of Entamoeba
histolytica alanine aminotransferases (KEGG / ENZYME: 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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gccacgcagc aggagctcgc gtattccac tcagtctcta agggctacat gggcgagt gc960

gggtttcgtg gtggctatgt ggaagtggta aacatggatg ccgaggtgca gaaacagatg 1020
gcgaaact ga tgagegtgcg gttgtgtcca ccagtgccgg gccaggcttt gatgggcatg 1080
gt ggt cagt ¢ cgccaacccc ctcggagccg tccttcaagc agtttcaagc agagaggcag 1140
gaggt gct gg ctgaactggc agccaaggct aaactcacgg agcaggtctt caacgaggcc 1200
ccogggat cc gctgcaaccc ggtgcagggc gctatgtatt cettecctca aattcagctg 1260

gl oA MRS ERA ) BYEhAE 12E0
gagggcaccTrypinesdrhd crog: SHIBEAE2At t ct gocccoca tggagaaact gcgggtgcetg 1440
ct ggagaaacﬁéfﬁ%@gst ccatgctaaa ttcactcatg agtactcctg a 1491 <210> 6 <211>

496 <212>° fNus nuscul us <400> 6 Met Ala Ser G n Arg Asn Asp Arg lle

Gn Ala Ser Ar SPSNMDENOLSEY shows lthe Lanfindd Adid ¥&quiide bPWnd Nof foRb 1Asds dhr Met
Asn Pro s Val Arg Arg 202530 Val Qu Tyr Ala Val Arg Ay Pro lle Val Gn
KE6G  ENEYME 26y 2Achvmne

Arg AlSa Lbupagosgomaeruz aminotEsfeRees Ar sah Al a
Met Ay %if“ﬁl%sﬁ’é.i)zdg' e Thr 65707580 Phe Phe Arg Gn Val Leu Ala Leu Cys Val
Tyr Pro Asn Leu Leu Ser 859095 Ser Pro Asp Phe Pro Gu Asp Ala Lys Arg Arg
Ala G u AYEQMNGF9100105110

SEQ ID NO: 59 shows the nucleotide sequence of a gene encoding one of four
kinds of Trypanosoma cruzi alanine aminotransferases (KEGG / ENZYME: 2.6.1.2 /
10  Trypanosoma cruzi: 510889.140) .
<SEQ ID NO: 60>
SEQ ID NO: 60 shows the amino acid sequence of one of four kinds of
Trypanosoma cruzi alanine aminotransferases (KEGG /ENZYME: 2.6.1.2 / Trypanosoma
cruzi: 510889.140) .
15 <SEQID NO: 61>
SEQ ID NO: 61 shows the nucleotide sequence of a gene encoding hamster taurine

(d

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) .
<SEQID 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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Gn
I'le
Gy
Ser
Arg
Ser
Asp
Leu
12 245250

OQ22rQ0>
WCYVVTK SO
QARZEITO

S
0
e
a
rg
a
u
n

Gy Gy H's
lle Arg Gu
Pro Ala Asp
Ile Val Thr
Thr Gy Val
Leu Ala Gu

Ser Leu Ay Ala Tyr Ser Ile Ser Ser Ay 115120125
Asp Val Ala Gn Tyr Ile Au Arg Arg Asp 130135140
Pro M\n Mh Il e Phe Leu Ser Thr Ay Ala 145150155160
Met Leu Lys Leu Lou Val Ala Ay Qu Gy 165170175
Leu Ile Prolle Pro Gn Tyr Pro Lou Tyr 180185190
Lou Asp Al a VaI G n Val Asp Tyr Tyr Leu 195200205

A S50 0N REGeG 165 Bmigecad Gedios 8 gt hfine (Enipsest 0255240

Z@nﬁhﬂ(NM obs®3Nrg Phe Ala Phe Gu Gu Ay Lou Phe Leu Met Al a Asp

260265270 A u Val Tyr An Asp Asn Val Tyr Ala Qu Ay Ser G n Phe H s Ser
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275280285 Phe Lys Lys Val Lou Thr Uu Met Gy Pro Pro Tyr Ala Thr Gn
290295300 Qu Lau Ala Ser Phe His Ser Val Ser Lys Ay Tyr Met Sly

Gn
Gu
Asp
Lou
Ser
Au
Thr
Pro
Lou

Cys
Al a
Cys
Pro
Arg
Gu
Val
Lys

305310315320 Ay Phe Arg Sly SIy Tyr Val Au Val Val Asn Met

G u Val 325330335 G n Lys Gn Met Ala Lys Lou Met Ser Val Arg
Pro Pro Val 340345350 Pro Sly Gn Ala Lou Met Sly Met Val Val
Pro Thr Pro Ser 355360365 G u Pro Ser Phe Lys A n Phe @ n Al a
G@n Au Val Leu Ala 370375380 G u Leu Ala Ala Lys Ala Lys Lou
G n Val Phe Asn A u Ala 385390395400 Pro Sly Ile Arg Cys Asn
Gn Ay Ala Met Tyr Ser Phe EL&M§5410415 A n Ile Gn Leu Pro
Ala Val Gn Arg Ala G n Asp Leu Sly 420425430 13 435440445

1. A method of producing a desired polypeptide, comprising culturing a cell which
expresses alanine aminotransferase and has a transferred DNA encoding the desired polypeptide
and thereby allowing the cell to produce said desired polypeptide, and collecting the produced
desired polypeptide, wherein the cell which expresses alanine aminoatrnsferase is a cell into
which a DNA encoding the alanine aminotransferase has been transferred.

2. The method of claim 1, wherein the cells that strongly express alanine
aminotransferase further express a taurine transporter.

3. The method of claim 2, wherein the cells that express a taurine transporter are cells
into which DNA encoding a taurine transporter has been transferred.

4, The method of claim 1 or 3, wherein the cell is Chinese hamster ovary cells.

5. The method of any one claims I to 4, wherein the desired polypeptide is an
antibody.

6. The method of any one claims 1 to 5, wherein the DNA encoding the alanine
aminotransferase is any one of the following (a) to (¢):

(a) a DNA encoding a polypeptide having the amino acid sequence as shown in SEQ
IDNO: 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) aDNA 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, 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 1 to 30 amino acid residues and yet has alanine aminotransferase activity;

() 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, 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 and yet having
alanine aminotransferase activity;

(d) 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;

(¢) aDNA 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,
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Ile Cys Val Val Pro Ay Ser Ay Phe Ay Gn Gn QQu Gy Thr Tyr

450455460 Hi's Phe Arg Met Thr Ile Leu Pro Pro Met Gu Lys Leu Arg Val
Leu 465470475480 Leu Qu Lys Leu Arg H's Phe .H s Ala Lys Phe Thr H's
A u Tyr Ser 485490495 <210> 7 <211> 1569 <212> DNA <213> Mus nuscul us

<400> 7 atgcagcggg cageggt got ggtgcggegg ggctectgcc cccgecgcectce
gggccoctﬂggﬁs bc‘%gf’ég%} ‘%@g@céc e5?g%égd€§afa5fg@8ﬁﬂtg@f@ggm@g@ddahggtpdesa
g0gacCyGRbesti dedargaldnthedaatfeslasEHOAECOL g gagt ccat ga acccgcaggt
gaaggcggt g180 gagtacgctg toggggacc catcgtgcto aaagcoggeg agat cgagat
ggagagoag240 cggggt at ca aaaaaccatt cactgaggta atccgagcca acattgggga

t gcocat gct 300 7at dggetwgcofpepaaty acphatmaettival) tcomaoyiigatyggprising tegstegs as
ctacccagggaf0 ctactaaaca gccccagctt cccagaagac gctaagaaac gagcgcggcg

gat cct gcag420 . gctt gt ggt g gaaacagett gggatottac agtgotagcc aaggcgttaa
ct gt at ccgt 480 D¢ ﬂ@tﬂgge%@g&@w%@e Wafgeaﬁ@a@af it GG eigimet Bdagacce
agacaacat t 540ii) addhgthetpalypegifiegdthathangregithily eckpihbie aaties ot g@dHEAECdnd

g?;gtgggg;gggﬁg%&gﬁ&ﬂ%timgg%g%%%g cgtgatgatt cccatccocc agtatccott

8. A CHO cell which has a transferred DNA encoding alanine aminotransferase and a
transferred DNA encoding a desired antibody.

9. The cell according to claim 8, which further has a transferred DNA encoding a

taurine transporter.

10.. A method of producing a desired polypeptide, comprising culturing in an
o-ketoglutarate-containing medium a cell which expresses alanine aminotransferase and has a
transferred DNA encoding the desired polypeptide and thereby allowing the cell to produce said
desired polypeptide.
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gtcatctctg
gctttgaatg
aaagttctct
at agaagat g
t accaggaca
cagat ggggc
ggot acat gg
gagat caaag
caggeegpea
tt cagcaggg
gat ct gt

ttecct é&é’;‘ t '

ccagacaj.gt
agt gget%{:;?)g

agct cgacgc ggt gcaggtc
t ggacgagct ccggcgggca
gcattat caa ccccggaaac
tgattcactt tgcctgggaa
acgtgtactc tccagact?c
acgagt act e cagcaacgtg

9002015199 apageges

gccagct ggt gaag

aactactatc
tt geggcaag
cccacaggcc
gagaagettt
agattccact
gage-t weet

gct acat gg

eggttcgcc

489 5Akuiertigh 592U ppa coggaaccag
daaaagaatt cgtocttggt aatctggcca

ccaapgtocc a ga ca caacccot
B PR R PR A bl o g
gcat gaagctectg gaggagactg
gaga aggcacttac cacttcagaa

%@jﬁ

t ggat gaaga
ccaaagacca
aggt acaaag
ttctcctgge
cgtttaagaa
cettccactc
aggt gat caa
tctgtccgece
gagaggagt c
aaaaagcaaa
t gcaaggagc
ct cagt occa
gcat ct gt gt
t gaccatt ct

gaact gct gg720
ctgtgaccct 780
cagaaagt gc840

t gat gaggt g900
agtgctttac960
cacctccaag 1020
tttgcacccc 1080
agt gt cagga 1140
at t gagoaa 1200
gct gacagaa 1260
tatgtatgcg 1320
t aaaat ggct 1380
cgtgoctggc 1440
occtcoggtg 1500

14

gataaa? a %@p(gﬁ% ccacaaggtg aaagactttc acctgaagtt cctggagcag 1560
tactca %1?9 B% 8 <211> 522 <212> PRT <213> Mus nuscul us <400> 8 Met
Gn Aré a? R4 | Leu Val Arg Arg Ay Ser Cys Pro Arg Ala 151015 Ser Ay

Pro Trp dy Arg Ser H's Ser Ser Ala Ala Ala Gu Ala Ser 202530 Ala Ala Leu
Lys Vaf1%% o%8%ro @ u Arg Ser Pro Arg Asp Arg Ile Leu 354045 15 505560 Arg

Gy Prolle Val Lau Lys Ala Ay Qu Ile Qu Met Qu Lou Gn 65707580
<170> Patentin version 3.1
210 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 ctitctgetz geggacgagg tegtaccagga caacgtgtac 840



Arg Gy Ile Lys Lys Pro Phe Thr Gu Vval Ile Arg Ala Asn |l e
Ala Hs Ala Mt Ay Gn Gn Pro Ile Thr Phe Lou Arg G n Val
Ala Leu Cys Thr Tyr Pro Asn Lou Lou Asn Ser Pro Ser Phe Pro
Asp Ala Lys Lys Arg Ala Arg Arg Ile Leu Gn Ala Cys Ay Gy
Ser Lou Ay Ser Tyr Ser Ala Ser, Gn Ay Val Asn Cys Ile Arg
Asp Val Ala Ala Phe Ile Thr Arngrg Asp Gy Val Pro Ala Asp
Asp Asn IIe Tyr Lou Thr [ hr Gy Ala Ser Asp Ay Ile Ser Thr
Leu g% % g er Ar Thr VoI
e Py oopioReeEf GesefiieoR oy et enfe Folee clfoesiits rpfhero SEP
Asp Al aécéﬁ%hca%% agégécttgc é%cé¥¥kcac ¥Ecacc%hca/§§é%ctacé* gggcgaé¥§c ()635 r p
geptteogeg goggctatet gpagetgete aacatggacg ctgcagtgea goagcagatg 1020
ctgaagctga tgagigtecs gotgtgcceg coggteccag gacaggecet getggacctg 1080
gtggtcagee cgecogegse caccgaccee tocttigeee agttccagge tgagaagecag 1140
goagtgotge cagageigee ggccaaggec aagetcaccg ageaggtett caatgagget 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

210> 2

<211> 496

<212> PRT

<213> Homo sapiens

400> 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

Ay 859095 Asp
100105110 Met
115120125 G u
130135140 Asn
145150155160 G u
165170175 Pro
180185190 Il e
195200205 Met
210215220 Lou
225230235240 16



245250255 His Cys Asp Pro Lys Val Lew Cys Ile Ile Mh Pro Gy Asn Pro Thr
260265270 Ay Gn Val Gn Ser Arg Lys Cys Ile Qu Asp Val Ile H's Phe Ala
275280285 Trp Gu A u Lys Leu Phe Leu Leu Ala Asp Gu Val Tyr @ n Asp Asn
290295300 Val Tyr Ser Pro Aso Cys Arg Phe His Ser Phe Lys Lys Val Lou Tyr
305310315320 G n Met Ay His u Tyr Ser Ser Mh Val du Leu Ala Ser Phe Hi s
325330335 Ser Thr Ser Lys Ay "Tyr Met Ay Au Cs Ay Tyr Arg Ay Ay Tyr
340345350 Met A u Val Ile Asn LejsHis Pro Gu é}Je Lys Gy Gn Leu Val Lys
355360365 Lou Leu Sér Val Arg Led"Cys Pro Pro Val Ser Ay Gn Ala Ala Mt
370375380 Asp Ile val Val Asn Pro Pro Qu Pro Ay Qu AQu Ser Phe u Gn

a0sardi b §s Qeyehln KP4y YL dshle WA & bol B0 Gy 176 G O An

Ser Pro Asn Phe Pro Asp Asp Ala Lys Lys Arg Ata Glu Arg lle Leu
100 105 110

Gin Ala Cys Gly Gly His Ser Leu Gly 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



420425430 17 435440445 Lys Ala Val GQu Ala Ala An Ser H's Lys Met Ala Pro
Asp Met Phe 450455460 Tyr Cys Met Lys Leu Leu u QQu Thr Ay Ile Cys Val
Val Pro Ay 465470475480 Ser Ay Phe Ay An Arg Qu Ay Thr Tyr H's Phe Arg
Met Thr lie 485490495 Lou Pro Pro Val Asp Lys Lou Lys Thr Val Leu Hi's Lys
Val Lys Asp 500505510 Phe Hi s jeu Lys Phe Leu Gu G n Tyr Ser 515520 <210> 9
<211> 1491 <212> DNA <213> Rattus norvegi cus <400> 9 atggoctcac gggtgaatga
t caaagccag gettp@agga at gggcpgaa gggaaaggtygp0 ot aact ot gg acact at gaa
cccatgtgtg cggagggt gg agtat gcagt togaggaccol20 attgtgcagc gtgoottgga
gaggagcag gagagcgtc agggtgtgaa gaagccgttt 180

Glu Val Tyr GIn Asp Asn Val Tyr Ala Ala Gly Ser Gln Phe His Ser

275 280 285

Phe Lys Lys Val Leu Met Glu Met Gly Pro Pro Tyr Ala Gly GIn GIn
290 205 300

Glu Leu Ala Ser Phe His Ser Thr Ser Lys Gly Tyr Met Gly Glu Cys
305 310 315 320

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



act gaggt ca
ttcttccgece
ccagaggat g
ggt gcct at a
gagagaagag
agcgat gcca
ggt gt act cg,
gccgtgcaag

t ccgt gccaa
aggt oct ggc
ccaagagaag
gcattagctc
acggaggcat
t cgt gacaat

ggact act a

tcccattcc t

cat t ggggat
cotctgtgto
ggcagaacgc
t ggaat ccag
coccgcagac
gct caagctg
gt accca
ctt ggacgaa

gcacaagcca
taccccaat c
at ctt gcagg
ccgat ccggg
ccgaacaaca
ctggtatctg
ctg
gag

tggggcagag
ttctgagcag
cctgcggggg
aggat gt ggc
tatttctatc
gcgagggccg
ccgcgcet gge

t cag
g%gcct gggct ct gga

acccat cacc240
tcctgacttc300
ccacagcct g360
gcaat acatt 420
cacaggggcc480
t gcacgaaca540
t gaact ggac600
cat cgcagag660

18

ct geggcgecg ctagtgcca ggcacgt gac cgttgctgcc ctcgagtact gtgcgtcatc720

Cttgatt 9%@%&52%83%9

gccgaggdtt ctcagttcc

ity el

ttcattcaag & gtgctca

oiare Bt

cgaggc cgtaat ccgc780
gﬂ agga caacgt gt at 840
tag atggg gccaccgt at 900

t ccacgcagc aggagettgc ttctttccac tcagtctcta aguctacat gggcgagt gc960

oL LS g oo
ct ccgagecy tocttcaagc ¥t t t caage

gt ggt cagt ¢ cgccaad
gaggt gct gg ct gaact ggc
cccgggat cc gct gcaacce

cecttg t gcagcg
ct gt gc &gl ﬂé@aagagac
atttccg

c42 B
ot goaakike Heme peRiaRs ¢

agccaaggct aagct cacgg
agt gcagggc gccatgtatt
t get caggaa ctgggcct gg
tggcatctgc gttgtgcccg
gat gaccatt ctgccoccca
ccatgccaag ttcacccatg

agcaggt ot t
cottecctca
cccct gacat
ggagt ggct t
t ggagaaact
agtactcctg

496 <212> PRT <213> Rattus norvegi cus <400> 10 Met Al a

G n Serd@®n3Ala Ser Arg Asn Gy Leu 151015 Lys Qy Lys

Thr Metatgnasesssy epeeBgescl/getoggeepe /meet s DG g@esaccee cagotecteg
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

gaaacagatg 1020

gat ggacatg 1080
agagagacag 1140
caat gaggct 1200

agt gcagctg 1260
gttettctgc 1320

t gggcagcag 1380
gcggctgctg 1440

a 1491 <210> 10 <211>
Ser Arg Val Asn Asp
Val Leu Thr Leu Asp



19 354045 Gu Gn GQu Leu Arg Gn @y Val Lys Lys Pro Phe Thr Au Vval Ile
505560 Arg Ala Mh Ile Gy Asp Ala Gn Ala Met Gy Gn Arg Pro Ile Thr
65707580 Phe Phe Arg G n Val Leu Ala Leu Cys Val Tyr Pro Asn Leu Leu Ser
859095 Ser Pro Asp Phe Pro Qu Asp Ala Lys Arg Arg Ala Gu Arg Ile Leu
100105110 G n Ala Cys Ay Gy Hs Ser Leu Ay Ala Tyr Ser Ile Ser Ser Gy
115120125 Ile Gn Pro lie Arg flu Asp Val Ala Gn Tyr Ile Gu Arg Arg Asp
130135140 Ay dy Ile Pro AIa Asp Pro Asn Asn Ile Phe Lou Ser Thr Ay Al a
145150 5516 e Val Thr Met .Leu E¥s Leu h@f Val Ser Ay Qu fly

16517017 5g 5&“5"%&%{6 “f?ﬁ°?g°é"’°ygt\%"1g°‘if iR e Tyr Pro Lou Tyr

1801851a9aggg8taca tgggcgagtg tggt'"tlacaga ggfa!ggctaca L%ggag&gat caacc%gcac r‘OB p!

Asp Tyr Tyr Lou
cctgagatea agggecaget ggtgaagotg ctgtoggtee goctgtgece cocagigtet 1140
gggcaggeeg ccatggacat tgtogtgaac cccccgegtee cageagagga gtoctttgag 1200
caattcagec gagagaagga gteggtoctg ggtaatctgg ccaaaaaage aaagctgacg 1260
gaagacotgt ttaaccaagt cccaggaatt cactgcaacc cottgeaggeg ggecatgtac 1320
geottcocte ggatcttcat toctgocaaa getgtggage ctgotcagege ccatcaaatg 1380
gotccagaca tgtictactg catgaagete ctggaggaga ctggeatetg tgteogtzcee 1440
ggcagtpgot ttgggoagag ggaaggoact taccacttca ggatgactat coctoccteca 1500
gigpagaage tgaaaacggt getgeagaag gtgaaagact tccacatcaa cttootggag 1560
aagtacgegt ga 1572
<210> 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



195200205 Asp Qu flu Arg Ala Trp Ala Lou Asp Ile Ala Qu Leu Arg Arg Ala
210215220 20 225230235240 Asn Pro Ay Asn Pro Thr Ay Gn Val Gn Thr Arg
GQu Cys Ile Au 245250255 Ala Val Ile Arg Phe Ala Phe Lys Qu Ay Lau Phe
Lou Met Ala Asp 260265270 Gu Val Tyr A n Asp Asn Val Tyr Ala Gu dy Ser

G n Phe H s Ser 275280285 Phe Lys Lys Val Leu Met Gu Met Ay Pro Pro Tyr
Ser Thr G n G n 290295300 OV Leu Ala Ser Phe H's Ser Val Ser Lys Ay Tyr Mt
Ay d 356)/5 305310315320 Ay Phe %ﬁ/g Ay Gy Tyé0 Val GQu Val Val Asn Met Asp
Ala duU“val 325330335 G n Lys Gn t dy Lys Leu Met Ser Val Arg Leu Cys
Pro Pro Val 340345350 Pro Ay Gn Ala Leu Met Asp Met Val Val Ser Pro Pro

Thr Pr q\rgsﬁry Fl%ﬁ.%g(l).)?g?ro Phe Thr Glu Val lle Arg Ala Asn lle Gly
85 90 95

Asp Ala GIn Ala Met Gly Gln Gln Pro lle Thr Phe Leu Arg Gin Val
100 105 10

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

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



Gu Pro Ser Phe Lys G n Phe Gn Ala Gu Arg Gn Gu Val Lou Ala 370375380
GQu Leu Ala Ala Lys Ala Lys Leu Thr u Gn Val Phe Asn A u Al a 385390395400
Pro Ay Ile Arg Cys Asn Pro Val Gn Ay Ala Met Tyr Ser Phe Pro 405410415
21 420425430 Lou Ala Pro Asp Met Rho Phe Cys Leo Cys Leu Lou Gu Gu Thr Ay
435440445 |le Cys Val Val Pro gy Ser Ay Phe Ay Gn Gn GQu Ay Thr Tyr
450455460 Hi's Phe Arg Met Thr I'le Leo Pro Pro Met Qu Lys Leo Arg Leu Leo
465470475480 L% G u Lys Lou el H s Phe ?fg Ala Lys Rho Thr H's Qu Tyr Ser
485490495 <210> gl <211> 112% <212> DNA < > Canis famliaris <400> 11

Thr Gly GIn Yal Gin Ser Arg Lys Cys Ille Glu Asp Val lie His Phe
275 280 285

Ala Trp Glu Glu Lys Leu Phe Leu Leu Ala Asp Glu Val Tyr Gln Asp
290 295 300

Asn Val Tyr Ser Pro Asp Cys Arg Phe His Ser Phe Lys Lys Val Leu
305 310 315 320

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



atgctgotc ttcacggggc cgtggttaag gtgaaacggg gcoggct gog tccagggctt 60

ggcgct acgc ctgatgccgg gat cgagggc ctgaccacct gttgoctect attgetcagl20

ggt at caaga aaccgttcac cgaggi catc cgcgccaaca tcggggacgc ccaggccat gl80

ggccagcagc ctataacctt caccgacag gtgatggcac tgtgcaccta coccaacct g240

ctggacagcc ccagcttccc agaagatggt aagaaacgag cccggaggat cctacaggct 300

t gt ggcggga acagoct ggg gt oct acagt gccagccagg gcgtcaactg catccgcgag360

gacgt ggccggeot acgt cac cgggagggac ggegg@gt gc ccgcggaccc ottcaacatt420

tacct gacca ctggagccag cgacggcatt tctacgatcc tgaagatcct ggtgtcoggg480

ggt ggcaagt cgcggacggg cgtgagatc cccatcccac agtaccacct ctactcggcc540

gL ot Lg%, PAR! GAASOT.CALCARIN A F bACK, \RpBRIagua gaact gct 99800

gcoct ogaeg™t gaacgagcif£cggcgggec gigcaggagg ctagggacca ct gt aacccc660

aaggt gct gt gcatcatcaa coccgggaac occacaggtc aggtgcaaag caggaagtgc720 22

at agaggacg tcatccactt tgcctgggaa gagaagctot ttctcctggc agat gaggt g780

taccaggaca acptgtactc .t gc t cgac aagaa ggtgactac840

gagat ggﬁége%gga%f’aﬁq @'nggr ?ﬁgg%%gagggﬁ gheegérgqngi I?)rcactc tacct ccaag900

ggct acat gg gcgagt acgt tggccttggC ttoctoccgce 3 ccccacca ctoggccot g960

ccogaggcg gcctgctgcg cggggaacac ggggcocat o t oagggggcc tgtgcatgag 1020

ct cagccyt C occat geg toct t gcocc gggctocccg 1080

cgettoc%gﬂﬁgﬁgﬁiﬁﬁg‘@%ﬁ%gS ﬁfé@@i@f 8@%3@8?8&1125 <210> 12 <211> 374
S

<212> PRT <2135 nis famli

Asp Phe His lle Asn Phe Leu Glu Lys Tyr Ala
515 520

210> 5

211> 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



<400> 12 Met Leu Ala Lou Hs dy Ala Val Vol Lys Val Lys Arg Gy Arg Leu
151015 Arg Pro Ay Leu Gy Ala Thr Pro Asp Ala @y Ile Au @y Lou Thr
202530 Thr Cys Cys Lou Leu Rho Ala Gn Ay Ile Lys Lys Pro Rho Thr Qu
354045 Val Ile Arg Ala Asn Ile Ay Asp Ala Gn Ala Met Ay Adn Gn Pro
505560 Ile Thr Rho Lou Arg G n Vg Met Ala |lea Cys Thr Tyr Pro M Lou
65707580 Lou Asp Ser Pro Ser Phe Pro Qu Asp Ala Lys Lys Arg Ala Arg Arg
859095 23 100105110 Gn dy Val Asn Cys Ile Arg Gu Asp Val Ala Ala Tyr Val

Thr Arg %%%@géa?%cga&ggﬁ&ggg&gqcxcgg%ht F’{a cg@g@ a’*ﬁa% th€§co Phg Asn Ile Tyr Leu
Thr Thr 14 y a Ser Asp y e Ser r ITe Lou Lys Ile Leu Val
Ser Sl'Y ]tégﬁg‘ﬁ%g%ﬁggggact cttoctgatg getgatgasg tataccaaga caatgtatat 840

gecgaggeet cteagttoca ticattcaag aaggtgetca cggagatggg gocaccatat 900

gocacgoage aggagotege gtotttccac tcagictcta agggctacat gggegagtige 960

ggetttogtg gtegetatet gpaagtgsta aacatggatg ccgaggtzca gaasacagatg 1020

gogaaactga tgagegtece gttgtgtoca ccagtgeecge gocaggcttt gatgggcatg 1080

gtggtcagte cgecaaccoe cicggageeg tocttcaage agtttcaage agagaggcag 1140

gaggtgctgg ctgaactgge agccaagget aaactcacgg agcaggtott caacgaggee 1200

cocgggatce getgoaacee ggtgeagege getatgtatt cettecctca aattcagetg 1260

cetttgaaag cagtgcagee tgogcaggac ctgggceteg cocctgacat gttettotgt 1320

ctgtgectee tggaagagac tggcatctge gttetgoctg ggagtggctt tgegcagcag 1380

gagggcaccet atcatttccg gatgaccatt ctgccoccoca tggagaaact gogggtecte 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



fly fly Lys Ser Arg Thr fly Val Leu Ile Prolle Pro Gn Tyr Pro 165170175
Lou Tyr Ser Ala Val Ile Ser flu Lou Asp Ala lle G n Val Asn Tyr 180185190
Tyr Lou Asp flu flu Asn Cys Trp Ala Lou Asp Val Asn flu Lou Arg 195200205
Arg Ala Val Gn flu Ala Lys Asp H's Cys Asn Pro Lys Val Lou Cys 210215220
Ile Ile WMn Pro fly Asn Pro Thr fily Gn Val Gn Ser Arg Lys Cys 225230235240
Ile flu Asp Val Ile Hs Phe Ala Trp flu flu Lys Lou Rho Lou Leu 245250255
Ala Asp flgg Val Tyr G nspsp Asn Val Tggr Ser Pro Asp Cys Arg Phe 260265270
H s Ser Phe Lys Lys Val Lou Tyr flu Met fly Pro flu Tyr Ser Ser 275280285
24 290295300 Gu Tyr Val dy Leu Gy Phe Lou Pro Arg Pro Hs H's Ser Ala Lou

30531034340 ABF 910419 A5 X1d 6 hok1d-Bt 49101k bio o Ghit Hi s 111y Ala His Lou Arg
Iy 65 70 75 80

Phe Phe Arg Gln Val Leu Aia 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 Hle 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 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



325330335 Pro Val H's Qu Lou Ser Pro lily Ala lily Thr Pro Val Arg Arg lily
340345350 Pro Ala lily Ala Pro lily Ser Pro Arg Phe Lou Pro lily Pro Arg Cys
355360365 Cys Pro Ay Thr Qu Pro 370 <210> 13 <211> 1623 <212> DNA <213>
Xenopus | aevis <400> 13 atgagtattc tcagggggtc tctgaggggg gtgctggcco
ccaatgcttc tgttgtgttt60 aggagcagat tgcccoccca getcacttct gocctcctgt
gccocctcag gtcgcetgtcgl20 ggaacgtcge tggcetgaacc ggacgggaaa gttactcgca
agat gt ct ga gaacgggacal80 tgcaaccgga tcctgactct ggactccatg aatccctgta

t ccagaaagt ggaat ac#®a240 gt gaggde®c ccat cgt cat®®cagggct gt g gagct ggaga

aagaact gca gcagggggt a300 aagaagccat tcacagaagt gatcaaagcc aatattggag
atgcccatgc aat gggt cag360 aaacccqgtta attectgcg ccaggtgagt gccatctgtc

t gt acccla¥ay e't'?:&%%hﬂt’d?(ﬂ%ﬁ@aﬁié%@@f-%%‘edgbg Aladg® gaagcag aaggcagega

ggat ect gca ggcgf®ft ggc480 gggc¥eagca ttggggé® a cantcagc caagggattg
aagt gat ccg acaagat gt g540 gccaagt aca ttgagagaag ggat gggggt atcctgtccg

accccaacaa catctacctc600
Glu Val Tyr Gin Asp Asn Val Tyr Ala Glu Gly Ser Gln Phe His Ser

275 280 285

Phe Lys Lys Val Leu Thr Giu Met Gly Pro Pro Tyr Ala Thr GIn Gin
290 295 300

Glu Leu Ala Ser Phe His Ser Val Ser Lys Giy Tyr Met Gly Glu Cys
305 310 315 320

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



25 tocacggggg ccagtgactc tattgtgaca atgctgaagt tgctggtgtc tgggcaaggg660

aaat cccgaa

gcagagt

gacat caacg
ctgtgcatta
gacgt gat cc
gat aat gt ct aygrcaaggg
ggacccaagt attcagaaac

at gggagagt gcgggttcag

ct ggggt gat
at gccgt gca
agct gaggag
ttaacccagg
gttttgetgc

tgg

gat ccogat c
ggttaattat
agcact agcg
aaaccct aqg
t gaagagaat
ctgtgecttt
gct ggaactg

agggggttac

cot caat acc
tat ctggatg
gaggcccgaa
gggcaggt gc
ottttectga
cact echisca
gettctttce
at ggaagt ga

cgctgtattc
aggagaact g
aacat t gt ga
agagccgcaa
t ggcggat ga
aaaaggttct
act ccacatc
t caat at gga

aagcaacAgyl ACEAFIS 610 od1PPRd BiyCdlh @I DBACEHy GRE AT gCC
ttacttgat gsd gatt gt gaa cggaccaaag cctggggagc cctectacaa

t ot gagaaac aggctgtot caataacctg gctgagaaag ctegtetcac tgaggaaatc 1320
ct aaaccaag cgcctgggat ccgctgtaac ccagtccagg gagccatgta

aggat CGae Ppl ALCRYAUAF I L Gb PRARt L 04L& GhPRIYIaca

at gt t ctjeg

t gtatgaagcygct ggaagag agiggcattt gt gygg

tacc

tttggacaac gtgagggcac tcaccatttc aggatgacca tectocctcc
ct gaagagcc tgttagagcg gct gaaggat ttccaccaga aatttatgga

1623 <SLJB%%;/}Q\,GS:L%%JA& ﬁﬂsoPhé%gé

Leu Ar

&ds Ar g Ay

|
a Pro

agodU

Rho Arg Ser Arg Lou Pro Pro G n Lou Thr Ser

Arg Ser
Lys Met

<2§r
Asn Pro<2 S

Lou Ser Gy Thr

<212> DNA
<213> Mus musculus

<400> 7

atgcagegge cageggtect getecggesg

gegccgtagtc acagcagege tgecageogaa

cgcageccte gagaccgeat cetcaccetg
gagtacgetg tgcggegace catcgtgote
cgeggetatca aaaaaccatt cactgaggta
atgggecage agecaatcac cttcctecgt
ctactaaaca geeccagett cccagaagac
gottgtgste gaaacagett gggatcttac
gaagatgtegg cagoctitat caccaggaga
tacctgacta ctggagetag cgacggtatt
ggtggeaagt cacggaccgg cgtgatgatt
gtcatetetg agetogacge ggtgoaggte
getttgaatg tggacgaget coggegggca

aaagttctct geattatcaa ccccggaaac

ggcetectgee cocgegecte gggcocotgg
gectoggege cgcteaaggt gogaccegag
gagtccatga accegeaggt gaaggegste
aaagecgeeg agatcgagat ggagetgeag
atccgageca acattgggga tgcccatget
caggtgateg cactetgcac ctacccaaac
gotaagaaac gagegeggeg gatccigeag
agtgctagee aaggegttaa ctgtatecet
gatggtetge ctgeoagacce agacaacatt
tctacaatee tgaagetcot ggtotocggt
cccatcoocoe agtatooott gtactocgeg
aactactatc tggatgaaga gaactgeteg
ttgegecaag ccaaagacca ctgtgaccct

cccacaggee aggtacaaag cagaaagigc

{BE et ugeaonys sdeaevi s

t goggccag720
ctgggccct g780
ccccaaagt a840
gt gcat t gag900
ggt ct accaa960
ctttgagatg 1020
caagggat ac 1080
tcctgctgtc 1140
ggggcaagta 1200
acagttcatt 1260

ctcgtttcca 1380
ggccccagac 1440

t ggaagt gga 1500
caccgat aag 1560
tgagtattcc 1620 tag
<400> 14 Met Ser lle

490 Ala 151015 26 Ser Val Val
a Leu 202530 Lou Cys Pro Lou

Pro Lou Ala GQu Pro Asp 354045 Gy Lys Va
78 u Asn @y Thr Cys Asn Arg Il e 505560 Leu Thr Leu Asp Ser Met
1kde€ G n Lys Val Gu Tyr Ala 65707580

Thr Arg

60

120

180

240

300

360

420

480

540

600

660

720

180

840



Val Arg Ay Pro lle Val Ile Arg Ala Val Qu Lou Qu Lys Gu Lou 859095 G n
Gn dy Val Lys Lys Pro Phe Thr Qu Val Ile Lys Ala Asn |Ile 100105110 Ay
Asp Ala Hs Ala Met Ay Gn Lys Pro Val Thr Phe Lou Arg Gn 115120125 Val
Ser Ala Ile Cys Leu Tyr Pro Gu Lou Met WMh Asp Asn Lys Rho 130135140 Pro GQu
Asp Val Lys Gn Lys Ala Ala Arg4lle Lou Gn Ala Cys Ay 145150155160 Gy Hi s
Ser Ile Ay Ala Tyr Ser Ala Ser Gn @y Ile Au Val Ile 165170175 Arg G n
Asp Val Ala Lys Tyr Ile u Arg Arg Asp Ay Sly lie Lou 180185190 Ser Asp

Pro AsnatAgdagdth @gatydactiotkcEi@igad Rigaddestt At BtcOREc Afpzagte | 1900 195200205 27 Val
Thr Met Leu Lys Leu Leu Val Ser Gy Gn Gy Lys Ser Arg Thr 210215220 Ay
Val Met tadobaggdol Qodthtictd trcddatted MEat e tLtctdagha SREctMNad Alogo Leu 225230235240

cagatgggge asgaptacte cageaacgte gagetogast sottocacte cascisocaag 1020

gegctacatgg geogagtgteg ctacagageg egctacatgeg aggtgatcaa tttgcaccce 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

ttecctegea ttetcatcoe tgocaaggec gtggaggcag ctcagtccca taaaatgget 1380

ccagacatgt tctactgeat gaagotects gageagactg gcatctgiet cgtgootgge 1440

agtggcttte ggcageeaga aggcacttac cacttcagaa tgaccattct ccctocggtg 1500

gataaactga agaccgtgct ccacaaggtg aaagacttic acctgaagtt cotgpagcag 1560

tactcatga 1569

210> 8

211> 522

<12> PRT

<213> Mus musculus

<400> 8

Met GIn Arg Ala Ala VYal 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



Al a
Cys
Arg
Pro
Phe
Asp
Lou
Phe
Ay
Thr
28

du
Trp
Lys
Thr
Al a
Asn
Phe d

Hi s o
Tyr

Ala vVal G n Val
Asp Il e Asn
Asp Pro Lys
Val G n Ser
A u Asn Leu
Ala Lys Ay
Gy Proglys
Ser Lys Gy
Val Ile Asn

Asn
Gu Leu
Val Leu
Arg Lys
PhgglLeu
Cys Al a Phe
Tyr Ser gou
Tyr Met y
Met Asp Pro

Leu
Al a
Ile
du
Asp

Leu
Al a
H s
Ay
Al a
Val

Asp
Leu
Cys
Gn
du
Tyr
Met
Ser Thr
Met Gu

Tyr
Arg
Ile
Ile
Al a
H s Ser
Thr Les
G u Cys
Al a Val

65 80

Arg Gly lle Lys Lys Pro Phe Thr Giu Val lle Arg Ala Asn fle Gly
85 90 g5

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

Asp
Leu
Asn
Asp
du
Phe
Adu
Ay
Lys

LySark @y ¥R 118%ar Y&l Ly Hla a6l Re RIONE Au AL ol ©
70 75

Al a
Pro
Val
Val
Lys
Lou
Phe
Gn
Ay

Asn
Al a
Asn
Arg
Gn
Val
Ser
Ay
Leu
Val

245250255
260265270
275280285
290295300
305310315320
325330335
340345350
355360365
370375380
385390395400



Lou
Lys
Al a
Pro
Lys
Phe
Ser
Lau
Phe

Lou
Gn
Arg
Val
Al a
Cys
Ay
Pro
H s

Asp Val Ile Val Asn Pro Pro Lys Pro Gy GQu Pro Ser Tyr 405410415
Rho Ile Ser Qu Lys Gn Ala Val Leu W\h WMh Lea Ala G u 420425430 Lys
Lou Thr Gu Qu lle Lea \n Gn Ala Pro Gy Ile Arg 435440445 Cys Asn

Gn Ay Ala Met Tyr Ser Phe Pro Arg Ile Hs Ile
Ile Lys Lou Ala G n Al a @hu Gy Gn Ala Pro Asp

Met Lys Leu Lou Au GQu r dy Ile Cys Val

Phe Gy an{grg Gu Gy T H's H's RhgArg Met
ys Lou Lys Ser Lou Lou G u Arg Lou
G n Lys Phe Met Asp G u Tyr Ser 530535540 <210>

Pro Thr Asp

<2137 De2SRPBH Bys"R R9PEASHE 1 1e Asn Pro Gly Asn Pro Thr

260 265 270

Gly Gin Val GIn Ser Arg Lys Cys lle Glu Asp Val lie His Phe Ala
215 280 285

Trp Giu Glu Lys Leu Phe Leu Leu Ala Asp Glu Val Tyr Gin Asp Asn
290 205 300

Val Tyr Ser Pro Asp Cys Arg Phe His Ser Phe Lys Lys Val Leu Tyr
305 310 315 320

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

450455460 Pro G u
465470475480 Met Rho
485490495 Pro Gy
500505510 Thr Ile
515520525 Lys Asp
15 <211> 1707 <212>



<400> 15 atgagtcgaa tgctaattaa acctgctgcc gccacagttt cggccgcatt gcagcagcac60

cagcgccagc
aacaat gcca
acgt cgcagc
ttttcaacca
cccaacttta
at cgagaagg
at cggt gat t
ctgaccttcg

agcaacagt a
at cgacgt gc
gccat ggaac
gccacaaaat
ttgccat gga
aaggggaaaa
gccat gcgat
agacacgt ct

cgttattcgc cgctggaaat
ggcgaaat ca acggcaacag
aagcggcgat ttcattcaac
gccgt cgt cg7t cgaaagcgce
atatgccgtt cgcggtcctc
gggt gipaag aagccat gy
gggccagcag cccttgacct
gctggattca cccgattatc

cgttcctgca
caacggt gac
cgtt agacgt
t cacact gga
tggtgattcg
accaggt gat
t cct gcgaca
ccgaggacgt

gectgtgepa HibWhpaackd Al 4RCaR9RE LELRtCAIPEI At Phacac
ggt ct ggagg Jsggt gcgt cg ccaggtt gct cagt aggt cg agaaaaggga
gcctccaatt ggcaggacat ctatctaacc ggcggtgect ctcccggceat

oaaoaacagel20
ggcagcagcgl80
ccgccgttcc240
t aacat aaat 300
t gct ggggaa360
ccgtgccaac420
gagtt ggcg480
caagaagcgc540
cgactccgcc600
t ggcggcat c660
caagagcatt 720

ctaccatga tcaacgccga ggtgggatgc aaggcgcectg gtgtcatggt gcccattccg780

cagtacccan &O4art GIOE 16RERARIGLRF aBA AlAGE e PV I9RE GRAITL
ct ggaggagg agaccggttg gggcctggac aggaaggage tgcaggggtc
gcgaagaagg tctgcaatcc gcgtgccctg gtcgtgatca atccgggcaa
caggt act ga cccgcgagaa cat cgaggag at cattaagt tcgcacacga
ctggtgctgg tﬁg‘@ﬁé @gfk 9L 3RF 991"&9 Tﬂaﬁigt#ﬁ% fggueﬁcﬁ\ﬁq cte
tcgttcaaga aggtgg cgaaa gggc 4gaccectarc gt g gga
ttcctgtcca cctcgaaggg ctatctgggce gagtgcggca ttcgcggcgg
gttctcaatc ttgatcccaa ggtcaaggcc atgctgacca agtcgataac
t gcagcac c g t acc
gageoat o AEars AR 8L AO0E e vt e LR R A O
cgggccgagce tcgtccacaa ggcactgaac agctt cgaag gct acaaggt
cagggcgcca tgtacgtctt tccacagatc gagateccgc ccaaggcgat

ggat t act at 840
ctacgat gag900
t cccaccgga9g60

t aacaaggt g
caagttctgg
aat ggt cagt
ttacat ggag
ggeggcgot t
gcagccogga
t ct aaaagaa
taaccccgta

cgaggcggcec

1020
1080
1140
1200
1260
1320
1380
1440
1500

OTce N

210> 9

<2
2D
213

1491
DNA

<400> 9
atgegcctoac gegteaatga tcaaagecag gottcaagega atgggctgaa gggaaagetg

¢glacgcatttg agctgcetcga
ggaté&.%t cagaagcccg gcacgt ggca

Rattus norvegicus

ctaactctgg acactatgaa cccatgtgte cegagggiege agtatgeagt tecgaggacce

attegtgecage gtegcctigga gotgeragcag gagetgogtc agggtetgaa gaagoeogttt

actgaggtca tecgtgecaa cattggggat geacaageca tggggcagag acccatcace

ttettccgee aggtootgge cetctgtglc taccccaate tictgageag toctgactte

ccagaggatg ccaagagaag ggcagaacege atcttgeage cotgeggege ccacagectg

getgcctata geattagetc tggaatccag ccgatocgge aggatgtege gecaatacatt

gagagaagag acggaggcat ccccgeagac ccgaacaaca tattictate cacaggggcc

agcgatgeca tegtgacaat gotcaagetg ctegstatetg gegagggceg tgoacgaaca

ggtgtactca ttcccattee tcagtaccca ctetactcag cogogetgee tgaactggac

gacgageggc
tttccgaagc

60
120
180
240
300
360
420
480
540

600

1560
1620

29



acgat cct oc ogcaaacgga oaagctgaag ctgatgatgg agaagttccg tgtgttccao 1680
gccgagttca tgaagaagta caagtagl707 <210> 16 <211> 568 <212> PRT <213>
Drosophi | a nel anogaster <400> 16 Met Ser Arg Met Leu Ile Lys Pro Ala Ala Ala
Thr Val Ser Ala Ala 151015 Leu Gn Gn Hs @n Arg Gn Gn Gn Gn Tyr Va
Ile Arg Arg Trp 202530 Lys Ser iphe Leu His Asn Asn Ser Asn Asn Ala Asn Arg
Arg Ala Ala 354045 Lys Ser Thr Ala Thr Ala Thr Val Thr Ala Ala Ala Thr Ser
Gn Arg 505560 His Ay Thr Ser Ay Asp Phe Ile Gn Pro Leu Asp Val Arg Arg

Ser 657 T, r Lys Ala Leu Thr Leu
859095 %ﬁgﬂa?hﬁag‘&% TEpeatihe Eledyckith o Khontioneck Ty - el Arg dy

1001051&@ % g lc?digtwa %gl:ﬁ;gt% ﬁlté%tgc%t@a%{aéﬂ aggt&btbys @SU Leu Gu Lys Ay
11512012 a eAsp n Val Ile Arg Al a nlle Ay Asp Cys
130135 1a4xgcucggca acgccactgg geagetgcag accogtgast geatcgagge cgtaatecge 780
tttgetttca aagaaggact cttettgate getgatgagg tataccagga caacgigtat 840
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



31 Hs Ala Mt Ay Gn Gn Pro Lou Thr Phe Leu Arg G n Leu Lou Al a
145150155160 Leu Thr Phe flu Thr Arg Lou Leu Asp Ser Pro Asp Tyr Pro Qu Asp
165170175 Val Lys Lys Arg Ala Cys Ala Ile Leu Asn fly Cys Gn fly G n Ser
180185190 Val dy Ser Tyr Thr Asp Ser Ala fly Lou flu Val Val Arg Arg G n
195200205 Vval Ala G n Tyr IIe1 lu Lys Arg Asp Gy Gy Ile Ala Ser Asn Trp
210215220 G n Asp Ile Tyr Leu Thr Ay fly Ala Ser Pro Ay Ile Lys Ser Ile
225230235243 Leu Ser Met OI e Mh Ala HE Val fly Cys Lys Ala Pro fly Vval Mt
245250255 VA Pro Ile ProGn Tyr Pro 2u Tyr Ser Ala Thr Ile Ser flu Tyr
260265270 fly Met Thr Lys Val Asp Tyr Tyr Lou GQu Gu flu Thr fly Trp Ser

21500883 i £, DYl L BEHSWR Bl T 25P G0 W Lys Lys W
0 56 60

Arg Ala Asn Ile Gly Asp Ala Gin Ala Met Gly GIn Arg Pro lle Thr
65 10 75 80

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



Cys Asn Pro Arg Ala Leu Val Val Ile Asn Pro fly Mh Pro Thr Gy 305310315320
Gn Val Lou Thr Arg flu Asn Ile flu flulle Ile Lys Phe Ala H s 325330335

32 Asp Asn Lys Val Lou Val Lou Ala Asp Au Val Tyr Gn Asp Asn Val 340345350
Tyr Asp Lys Asn Ser Lys Phe Trp Ser Phe Lys Lys Val Ala Tyr G u 355360365
Met Gy Asp Pro Tyr Arg Asn LogoO u Met Val Ser Phe Lou Ser Thr 370375380
Ser Lys Ay Tyr Leu dy Gu Cs Ay Ile Arg Ay Ay Tyr Met 3 u 385390395400
Val Louwsyh Lou Asp Pmgp Lys Val Lysyspla Met Lev 3y Lys Ser Ile 405410415 Thr
Ala Ala Leu Cys Ser Thr Thr Ala Gy G n Val Ala Val Ser A a 420425430 Lau
Val Mh Pro Pro Gn Pro Gy GQu Pro Ser Tyr Asp Lou Tyr Lys 435440445 Lys du
Arg AspasHPYo blyeash Qo Ahrag IHl @n keuG layhr B¢ 6 A §sAll@efd U Lou 450455460

245 250 255

Ala Val lie Arg Phe Ala Phe Lys Glu Gly Leu Phe Leu Met Ala Asp
260 265 270

Glu Val Tyr GlIn Asp Asn Val Tyr Ala Glu Gly Ser GIn Phe His Ser
275 280 285

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



Val H's Lys Ala Lou Asn Ser Phe Gu Gy Tyr Lys Val Wi Pro Val 465470475480
Gn dy Ala Met Tyr Val Phe Pro Gn lle Qu Ile Pro Pro Lys Al a 485490495
Ile Qu Ala Ala Lys Ala Lys Ay Met Ala Pro Asp Val Phe Tyr Al a 500505510
Phe Gu Leu Lou Qu Thr Ser Gy Ile Cys Ile Val Pro Gy Ser Ay 515520525
33 Phe Ay Gn Lys Pro Ay Thr Tgp H's Phe Arg Ser Thr Ile Lou Pro 530535540
Gn Thr Asp Lys Leu Lys Lou Met Met GQu Lys Phe Arg Val Phe H s 545550555560
Ala Gu Phe Met lLys Lys Tyr Lypg565 <210> 1733c211> 1515 <212> DNA <213>
Caenor habditis el egans <400> 1/ atgcgaaccg tacaagcaat ttccggacto gtcacaagtc
gctttttcgg cacatccact 60

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

Ile Cys Val Val Pro Gly Ser Gly Phe Gly Gin Gln 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



agaat cat gg ctageggaaa gactttgaac acctccaaca tcaatccaaa tgttatcaagl20
atggagtatg ctgttcgtgg accaatcgtg atccgtgccg tggagettga aaaagagctt 180
gcgaccggt g ctcagaagcc atteccaaat gtcatcaagg ctaatattgg agat gacat 240

gct at gggt o aaaagccgat tactttcatt cgccagacc tcgcgtgtat tgtcaaccca300

gagat cat ga aaacggacaa atcaattcga tctgatgtta tcgaacatgc aaatgcattc360
cttggaagtt gtggaggaaa atccgctgga gcatacagtc agagtacggg agtggaaatt 420
gt acgaaaac acgtggcaga gtatattaag agacgtgatg gaggaattcc atgcaattca480

gaagat gliclefic) Lk GL00 QOAANE! Al ORELSARIEE AAAAIAL | Chapagact LT LT 540

at caat cata acaacgcaaa gaaagtogga gt cat gat ccaca atatccactc600

att ct 0ea, GhALGIARNR RLLEIAAGL!0ARGERMEA AALAGLA! L hydadt gaal cOE60

tctaattggt ccatggatga agot gaactt gaaagatc caat gat ca ct gcaaagaa720

acOa Yl atefRObiatall hahiale RlugRR990ALG RLACGEPICTAYoCt L ctTE0

cgt gaaaa agactat catcaagftt goacaaaaga agaacctgtf cottatggct 840

t tt tt 900
33 ot L orek RgaRaas aa ol pebiehe AL AR AR EEE T coat tegot ageo

gaceoagan ot KEORRRR HlOmmAtRit Rl 30ARR, ALAMIECIIG: (220t 1080
1140

get agt iR iORGRIngR sty Tl PRk STRHRRR, BRI IRyt Acact c 1200

0t ©9203309., 3} AGINLAY SAYIIA' A9ABLE A0 Ut @ at coagt t Gaggagecat g 1260

210> 12
211> 374
<212> PRT
{213> Canis familiaris

<400> 12
Met Leu Ala Leu 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



tacgctttcc
caacaacctg
ccaggaagtg
cagccagaac
gccgaat aca

cgcaaat cac gattccacag agagctgttg aaaaagctca gtctttgaac 1320
atttcttcta tgetatgoaa ettottgaga ccaccggaat ctgtatcgtg 1380
gatttggaca aaaagacgga acttatcatt tcagaacgac aattottcca 1440
tcttcaaaga catgototcc cggttcactg atttccacca aaaattoctt 1500
agt agl515 <210> 18 «211> 504 <212> PET <213> Caenorhabditis

el egans <400> 18 Met Arg Thr Val Gn Ala lle Ser Gy Leu Val Thr Ser Arg Phe
Phe 151015 Ay gpr Ser Thr Angs lie Met Al apyper Gy Lys Thr Leu Mh Thr Ser

Mr Ile Asn Pro Asn Val Ile Lys Met Qu Tyr Ala Val Arg Ay Pro 354045
Ile kg Ala Val Qu Leu Qu Lys Qu Leu Ala Thr Ay Al a 505560 35

202530
Il e Val

657075 418 ATS
859095@?'9{3/\%%%2%%2?Kcl:‘gbl-%f‘\?ﬁ%ltﬁhf¢sé"_lyrr Asp Lys Ser

100105110

Arg Asp Gly Gly Val Pro Ala Asp Pro Phe Asn lle Tyr Leu Thr Thr
130 135 140

Gly Ala Ser Asp Gly Ile Ser Thr 1le Leu Lys 1le Leu Val Ser Gly
145 150 155 160

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

Rh¢ Th! &gA'g G n Leu Lou Ala Cys

Ile Pro Ser Asp



Val Ile
Ala Ay
Val Al a
Au Asp
Leu Lys
Ile Pro

AQu Hs Ala Asn Al a

Ala Tyr
Gu Tyr
Val Cys
Lou Phe

Ser G n
Ile Lys
Lou Ser
Il e Asn

Ser
Arg
Ay
H s
Pro

Rho Lou
[hr Ay
Arg Asp

Gy Ser Cys Ay Ay

Val Qu
Ay Gy

Gy Ala Ser Qu

AS@4 Asn

Al a Lys
Ser Al a

Il e Val

Arg

Ile Pro Cys

Ser

Lys Val

Thr

Ile Arg
Ay
Ile GQu

Ay Lou Goyg G n Val G yykyr
Met Asp Gu Ala Gu Lou2 Gu

Ile Pro G n Tyr Leu Tyr

Tyr Leu Gu
Arg Ser gﬁé

Asn
Ile Ile Asn Pro

Ser

plle Arg Val Leu Cys

305 310 315 320

Pro Ala Gly Gly Leu Leu Arg Gly Glu His Gly Ala His Leu Arg Gly
325 330 335

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

370

210>
<21
212
A

13
1623
DNA
Xano

<400> 13
atgagtatte

aggagcagat
ggaacgecee
tgcaaccgga
gtgagggece
aagaagccat
aaacccgtita
gacaacaagt
geggoacagea

gccaagtaca

pus laevis

tcagggegte
tgecccocoa
tggctgaace
teotgactet
ccatogtcat
tcacagaagt
cttteotgeg
teccoggagea
ttgggeccta

ttgagagaag

tcetgaggeee gtectggeee coaatgette tgttgtettt
gotcacttet goeccteotgt geccoctecag gtegetgtcg
ggacgggaaa gttactegea agatgtetga gaacgggaca
ggactocatg aatcecteta tccagaaagh ggaatacgea
cagggotety gagotggaga aagaactgea goaggegeta
gatcaaagee aatattggag atgcccatge aatgegtcag
ccaggtgagt gecatetgte tgtaccccga getcatgaat
cgtgaagecag aaggcagega ggatocotgea ggegtetgge
cagogecage caagggattg aagtgatceg acaagatgty

ggatgegeet atcoctgtcocg accccaacaa catctaccte

Ser Asn
Asp H s Cys
Gy Asn Pro

y ,
36 2602@@%%0\!}!%%l't¥l§G@slfheltgt'z‘Pth):hﬁ'gLP%‘Hl\ébﬁisAéefiA’ﬁispeug u Val Tyr Gn Asp Asn Val

60

120

180

240

300

360

420

480

540

600

Lys
Lys
Asn
Asn
Val

Au
Trp
Lys
Thr

Ser
Hi s
Ser
Val
Met
Phe
Ser
du

115120125
130135140
145150155160
165170175
180185190
195200205
210215220
225230235240

A Y 245250255



275280285 Tyr Ala A n Gy Ser Gn Phe Hs Ser Rho Lys Lys Val Leu Val GQu
290295300 Met Ay Gu Pro Tyr Asn Lys Met GQu Lou Ala Ser Phe H's Ser Val
305310315320 Ser Lys Ay Tyr Met Ay Qu Cys Ay Met Arg Ay Ay Tyr Val

325330335 Rho Lou Asn Lou Asp Pro Gu Val Tyr Val Leu Phe Lys Lys Met Ile
340345350 Ser Ala Lys Lou Cys r Pr Val Lou Gy Gn Ala Val Ile Asp Al a
355360365 Val Val Asn Pro Pro Lys GQu Ay Asp Ala Ser Tyr Ala Lou Trp Lys
370375380 G n Qu Lys Asp Ala Val Lou Ala Ser Lou Lys Gu Arg Ala Thr Lou

385390395400 Val Tyr, Ser .Ser l]Je Asp vy | Ser Cys Asn Pro Val
4054104 OEKERE ﬁaﬁgﬁ%gl_%/gtlgélgf%r at%fté?ﬁ%gg%F%gg tr%g%GFaegggl'hr 6%qee Pro Gn Arg Ala
420425430, val gg‘é‘gg'f!a% g'g‘{c%cg%cnc(:%garatalﬁg %géec‘gtgtt% tngcgcgaccpctg) r072°03 p Phe Phe Tyr Ala

Au

435440 £F8 0cc8aR
geagagtteg atgeogtgea ggttaattat tatctgegate aggagaactg ctgggocctig 780
gacatcaacg agetgeogeag agcactagee gaggeccgaa aacattgtga coocaaagta 840
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 tgattgtzaa cccaccaaag coctggggage cotoctacaa 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
Q10> 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



37 450455460 Phe Ay G n Lys Asp Ay Thr Tyr H's Rho Arg Thr Thr Ile Lou Pro
465470475480 G n Pro Au Leu Phe Lys Asp Met Leu Ser Arg Phe Thr Asp Rho H
485490495 G n Lys Phe Leu Ala A u Tyr Lys 500 <210> 19 <211> 1458 <212> DNA
<213> Oryza sativa japonica <400> 19 atgttcggcg gcggcggcgg eggogggagg
aagccgct gg actacgagga gct gaacgag60 aacgtgaaga aggtgcagta cgoggt ogg
ggggagct gt acctgcgcgc ctecgagot c120 cagaaggagg gcaagaagat catcttcacc

aacgt cggca acccacacgc got eggccagl80 aagccgctca cottocccog ccaggttgtg

gcgct gtge G, AYHOSHe Pf SorChrlgdel PEAPrE AN Q8 RFCRRAG L&OgCCT tat ctitcccecgee
gacgccatcg cgogggccaa gcact aggt c300 gccat ggcac ccggt ggact aggtgottac

agt gattocc gaggtatecc tggtattagg360 aaggaagt og ccgagttcat cgagaggcgt
gatggttatc caagtgatcc agaacttatt420 tacctcacag atggtgccag caaaggtgtg

at gcaaglygGyd BRAlAGEAker Bl G30RAATH N, 9A0RGARANKE, Agat tctogt tcctgttcca
caatacccgc tggattotgc tgcggtttccod0 ctejgtggtg gttactcgt gecatactac

t t agaagaag aggctaactg gggacttgac600

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



ttcgtcaatc tccgacagac tgtggcgtca gcgcggt caa agggaatcac
atggtgatta tcaacccagg aaaccctact ggccaatgcc ttagtgaagg
gaacttetca aattctgott ccatgagaac ttagttctgc ttgcagatga
cagaacattt atcaagatga gcgcccattt ataagtgcta gaaaggttct
ggtoctecta tgagcaggga agttcagchy gtttetttcc atactgtgtc
t ggggggagt gt ggacaacg tggagggtat tttgaaatga caaatcttcc
gt agacgaga tctacaaggt t gcat caatc gcactcagto caaatgttcc
tttatg t t e t t t tatct
got gaagfét: 'Im 29?8 %4 tctg?aaygﬁggg %’ga% cggt:gt:rct gat
ttcaatagtt gccgaaatgt tg ot goaat ttcacagaag gagct at gt a
caaat acgct taccaccaaa agctatagat gcagccaaaa gggct ggcaa
0F L1 LClafa ORELARMAST o E3A%A 151 9558 o SEAEAOLL o
ttoggacgaa” aagaaggggs,gttccacctg gacca’ tecfgccagc
at gcct géca t cat gaccag cttcaagaag t caacgaca cttfcatgga

t gt t cgagca660
aaacat aaag720
agt ctat caa780
gtttgacatg840 38
aaaaggat at 900

t cccaagaca960

t gggcagat c 1020
gaagttttct 1080
gacagat ggt 1140
ctctttcccc 1200
ageggccgat 1260
agggt caggt 1320
t gaggaggac 1380
t cagt acgat 1440

ggctactcca ggatgtga 1458 <210> 20 <211> 485 <212> PET <213> Oyza sativa

ot a (T Bl Egﬁt%sﬂe;‘% éﬁ%lwﬁfﬁ Gubndoh 77 W2V g Gy Gu

202530 Lou Tyr Lo Arg Al a Ser u Lou Gn L§§ Gu Ay
354045 Phe Thr Asn Val Ay Asn Pro His Ala Leu Ay Gn

505560 cys?’?rp Ala Leu Asp Ile Asn Glu Leu Arg Arg Ala Leu Ala Glu Ala
260 265 210

Arg Lys His Cys Asp Pro Lys Vail Leu Gys lle lie Asn Pro Gly Asn
275 280 285

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

Lys Lys Ille Ile
Lys Pro Lou Thr



65707580 Asp Pro Asn Val Gy Lou Ile Phe Pro Ala Asp Ala Ile Ala Arg Al a
859095 Lys His Tyr Leu Ala Met Ala Pro Ay Sly Leu Ay Ala Tyr Ser Asp
100105110 Ser Arg Ay Ile Pro Sly Ile Arg Lys Qu Val Ala Qu Phe Ile Gu
115120125 Arg Arg Asp Sly Tyr Pro Ser Asp Pro Qu Leu Ile Tyr Leu Thr Asp
130135140 Sly Ala Ser Lys Sly g | Met Gn Met Lou Asn Thr Ile Ile Arg Asn
145150155160 G u Arg Asp Sly I8 Leu Val Pro Val Pro @ n Tyr Pro Lou Tyr Ser
165170175 Ala Ala Ile Ser Lou Phe Sly SIy Ser Leu Val Pro Tyr Tyr Leu Gu
180185190 G u A u Ala Asn Trp Sly Leu Asp Phe Val Asn Lou Arg G n Thr Va
19520025 Ley Asockal |he Yalabsy PopPrq Lis Pop iy ﬁ@ Prardes/dyr Arg Ala Met Val Ile Ile
210215220 Asn Pro®ty Asn Pro TH® Sly G n Cy#%ou Ser Qu Sly Asn Ile Lys
225230235240 G u Leu Leu Lys Phe Cys Phe His A u Asn Lou Val Leu Lou Al a Asp

Lys Gin Phe lie Ser Glu Lys Gln Ala Val Leu Asn Asn Leu Ala Glu
420 425 430

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



245250255 40 260265270 Ala Arg Lys Val Lou Phe Asp Met Ay Pro Pro Met Ser
Arg Qu Val 275280285 G n Lou Val Ser Phe His Thr Val Ser Lys Ay Tyr Trp
Gy Gu Cys 290295300 Gy Gn Arg Ay Ay Tyr Phe Gu Met [hr Asn Lou Pro
Pro Lys Thr 305310315320 Val Asp Qu Ile Tyr Lys Val Ala Ser Ile Ala Lou Ser
Pro Asn Val 325330335 Pro Ay G2t Ile Phe Met Ay Lou Met Val Asn Pro Pro
Lys Pro Gy 340345350 Asp Ile Ser Tyr Lou Lys Phe Ser Ala Qu Ser Lys Ser
Ile Lou Gu 355360365 Ser Lou Arg Arg Arg Ala Arg Lou Met Thr Asp Ay Phe

Asn Ser doytsgcdddgebaiiddc Aa@edgat Madttdbat cEMagadiincckegttdr @ou Gy Ala Met Tyr
Ser Phe Pro 385390395400 G n Ile Arg Lea Pro Pro Lys Ala Ile Asp Ala Ala Lys

M) Al a Ghtitcddebstddddchdaat gocgtegtog togaaagoge tcacactgga taacataaat 300
cccaacttta ttgecatgga atatgecgtt cgeggltocte tggteatteg tecteggeaa 360
atcgagaagg aactggaaaa gggtgtcaae aagecattce accaggtgat cogtgecaac 420
atcggteatt gecatgcgat gggeocageag cocttgacct toeotgogaca gotgttggce 480
ctgaccttcg agacacgtet getpgatica cecgattate cogaggacgt caagaagege 540
geetgtgeca tittgaacgg ctgocagget caatcggteg getegtacac cgactecgee 600
getotggage tgetgoetcoe ccagettect cagtacatcg agaaaaggga tggegscate 660
gcctocaatt ggcaggacat ctatctaace ggopgtecct ctecccggcat caagagcatt 720
ctotecatga tcaacgecga getgegatege aaggcgeotg gtgtoatggt goccattocs 780
cagtacccac tgtactcgec caccatctcc gaatacggca tgaccaaget ggattactat 840
ctggageageg agaccggtte gagectggac aggaaggage tgcaacgeic ctacgatgag 800
gogaagaagg tctgcaatee gegteccctg gtegtgatea atccgggeaa teccaccgga 960
caggtactga cccgegagaa catcgaggag atcattaagt tcgcacacga taacaagetg 1020
ctggtgctegg cogatgaggt gtaccaggac aatgtctacg acaagaactc caagttetgz 1080
tcgttcaaga aggtegecta cgaaatggec gacccctate gtaatetgga aatggtcagt 1140
ttcotgteca cetogaaggg ctatetggge gagtecggeca ttceceggces ttacatggag 1200
gttctcaatc ttgatcccaa gegtecaaggce atgotgacca agtcgataac ggoegogett 1260
tgcagcacca ccgetggoca ggtggoogtg agtgococtge tcaateccace geageccgga 1320
gagccatoat acgatctgta caagaaggag cecgatggea ttetggecge totaaaagaa 1380
cgeegcegage tecgtocacaa ggeactgaac agettcgaag gotacaaggt taaccocgta 1440
cagggopgcca tgtacgtott tocacagatc gagatccege ccaaggcgat cgaggeggee 1500
aaggocaagg geatggecce cgatgtttte tacgeatttg agetgetoga gaceagegge 1560
atttgcatte ttooiggcag tggatttggt cagaagececg goacgtggea tttocgaage 1620



Lys Ala Ala Asp Val Phe Tyr Cys Lou Lys Lou Lou Qu Ala Thr Ay 420425430
Ile Ser Thr Val Pro Gy Ser Ay Phe Ay Gn Lys Qu @y Val Phe 435440445
41 450455460 Met Thr Ser Phe Lys Lys Phe Asn Asp Thr Phe Met Asp G n Tyr Asp
465470475480 Ay Tyr Ser Arg Met 485 <210> 21 <211> 1452 <212> DNA <213>
Oryza sativa japoni ca <400> 21 smtggctoto ccagcgtcgc cgtcgacaac ctcaacccca
aggttttgaa ttgtgagtat 60 gcagtgcgtg gagagattgt gatccatgct cagcgcectgce
agcaacagct acagactcaal20 ccagggtoto ttecttttga tgagatccta tactgcaaca

t t gggaahdgetceted Fpchschial Sdz@gaf FCARAE (Rt REA It RibdEA0BIRTY gl T attgctc
tttgtgatca tccatgcttg240 ttggaaaagg aggaaaccaa atcattgttc agtgctgatg

ccat tt ag@eadcaacRgsmaa0fastht Ot t goct cgattcctgg aagagcaggi ggagcataca
gccacagcca gggcat caaa360

2> 16
<211> 568
<212> PRT
<213> Drosophila melanogaster

<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




atgcaattgc
toottact ga
agaaagat gg
ttcat ggt gg
t ct ct gacct

gggctgegtg
gacgacattt
at aaggaacg
tccattgctc

ggtttggaga

cggagcaagc
cattctotgc
agctettgtc
t aagaagcga
gttagggctt tggtagttat caatccagga

acat agt gaa gttctgcaaa

t gaggaatt gcatcacgtg acggat accc tgcaaat gca420
cctggagttc
ccaattectc
ccgtattatc
ct cgaagatt
aat ccaactg
aat gagggac

acat gat gat gcagttactg480
aatatccttt gtactcagcc540
tt aat gaat ¢ aacaggct gg600
ctcggttgaa aggcattgat 660
ggcaggttct tgctgaggaa720
ttgttettot ggctgatgag780

eaccaacggg
gt gt acgaa aLcta tat a agpaaltta actattcaa gaagat agcgd840
agat ccggggg' aagﬁggyag@ggg gpg%i'%:ﬁ’é teb ﬁe $°ut %ﬂj}'lg:{’lg';'t1 ;?u %’gtﬂs caatc tgtttctaag900
ggat attdt g gtgaat gt gg caaaagagga g%%tacatgg agdt actgg cttcagtgct 960
42 ccagttagag agcagatcta caaagtggcg tcagtgaact tatgttccaa tatcactggc 1020

cagatcctt i}a;gg{igig% g@ﬁ%ggar ?%g sggrggﬁ,% %gg‘gt gcatc atatgcttca 1080

aggc
t acaag %bg"géﬁ Y Pgcaaa ggcattggag 1140
aatgattca acagtctiga gggaattac gcaacaaaa cl'dJaaggagc aatgtacctc 1200

ttecctcagc ttagtagcc acaaaaggca attgacgctg ctaaagctgc taacaaagca 1260
cctgatgctt tctatgeccct t acct gcaaccq, gaattgttgt tgtocctgga 1320
t ct gga ?Udsdﬁﬁzégg?é%sﬁggiﬁéﬁgéﬂgggdafggﬁgy'@Gé%gatcct gccacaggag 1380
gagaagat cc ccgé tcat ctoccotfc aaggcattc (htgagggett cat ggcagcg 1440
taccgcgact galdb52 <210> 22 <211> 483 <212> PRT <213> Oryza sativa japonica

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



<400> 22 Met Ala Ala Pro Ser Val Ala Val Asp Asn Lea Wnh Pro Lys Val Lou
151015 Asn Cys Qu Tyr Ala Val Arg Ay Qu Ile Val Ile Hs Ala Gn Arg
202530 Lou G@n @n Gn Lou An Thr Gdn Pro Ay Ser Lou Pro Phe Asp Qu
354045 Ile Leu Tyr Cys M IIe Gy Asn Pro Gn Ser Lou Gy Gn Lys Pro 505560
Val Thr Phe Phe Arg G u Val & Ala Lea Cys Asp Hs Pro Cys Lea 65707580 43
859095 Arg Ala Thr Thr Ile Leu Ala Ser Ile Pro Ay Arg Ala Thr Ay Al a
100105110 Tyr Ser His Ser Grt Ay lle Lys Gy Lou Arg Asp Ala Ile Ala Ala

11512025G IIeAI r Pro Ala Asn Ala Asp Asp Il e Phe
13013580 ' L%\E ”A% Ai‘?"‘gt—@ Md’a sl Vet Met Met Gin Leu Leu
145150155160 350

Tyr Asp Lys Asn Ser Lys Phe Trp Ser Phe Lys Lys Val Ala Tyr Glu
355 360 365

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



Ar
Ty
Le
d
Va

Ile
Leu
Tyr
Lys
Val
Asn G
Leu Al
44 275
290295
305310

€
Al
d
€

g Asn
r Ser
0 Asn
n Leu
I Ile
n Arg
a Asp d

3155;.3

Asn
Asp

u
a
u
u

Ser |

u Val

Lys Asp

Ser Thr
Asp Ser
Pro Gy
Il e Val
Tyr

330205, p he P i)

0 Pro Vval

Il e Leu
Leu Hi s
Trp Gy
Leu Lys
PQB Thr
Phe Cys
d u Asn

¥Q£1B %$%/§E§

| e

Au Gnlle

Cys
Ay

Ay
Ay
Lys
Ile

4?3/r

Pro lle Pro
Gy Ala Leu
Lea Qu lle Ser
Il e Asp Val
G n Val
Asn Qu Ay
Tyr Val

RUALR

Lys Val

Gin Thr Asp Lys Leu Lys Leu Met Met Glu Lys Phe Arg Val Phe His

545

550

555

Ala Glu Phe Met Lys Lys Tyr Lys

17
1515
DNA

<210>
Qe
2AQ
21

<400> 17
atgcgaacceg

agaatcatgg
atggagtate
gegaccgete
gotatgeggte
gagatcatga
ctiggaagtt
gtacgaaaac
gaagatgict
atcaatcata
tattctgeea
tctaattget
tacgatatte
cgtgaaaata

gatgaggttt

565

Caenorhabditis

tacaagcaat
ctagcggaaa
ctgttegtee
ctcagaagee
aaaagecgat
aaacggacaa
gtegaggaaa
acgtggeaga
gettegtetee
acaacgcaaa
ctatcgaaga
ccatggatga
gagttttgtg
ttgagactat

atcaagacaa

elegans

560

ttecggacte gtecacaagtc getttticgg cacatccact

gactttgaac acctccaaca tcaatccaaa tgttatcaag

accaatcetg atccgtgocg tggagetiga aaaagagett

attcccaaat gtcatcaagg ctaatattgeg agatgcteat

tactttcatt cgecagetec tegegtetat tgtcaaccca

atcaattcca totgatztta

atcogetgga geatacagtc agagtacegeg

gtatattaag agacetgatg
agéagcttct gaatcaatce
gaaagtcgga gtcatgatte
attcggactt ggacaagtig
agctgaactt gaaagatett
tatcatcaat ccaggaaatc
catcaagttt geoacaaaaga

cgtetacget caaggatcege

tcgaacatge

gaggaattce
gaaatgttct
caattccaca
gatactattt
tcaatgatca
ctaccggaca
agaacctgtt

aattccattc

aaatgcattc
agtggaaatt
atgeaattea
caaacttttt
atatccacte
gagtgaateg
ctgcaaagaa
agcactttct
ccttatgget

attcaagaag

Leu

Asp
Val

Gn
Val
Asp
Arg
Al a
Leu
Asn
Ser

165170175
180185190
195200205
210215220
225230235240
Val Leu 245250255
Lys Lys 260265270
Lys Ay Tyr Tyr dy

Tyr Pro
Pro Tyr
Lev Lys
Al a Leu
Au GQu

Ile Thr Ay Phe Ser Ala

Al a Ser Val

60

120

180

240

300

360

420

480

540

600

660

120

780

840

900

Asn Lou Cys Ser



325330335 Asn Ile Thr Ay Gn Ile Leu Ala Ser Leu Val Met Asn Pro Pro Lys
340345350 Ala Ay Asp Ala Ser Tyr Ala Ser Tyr Lys Ala Qu Lys Asp Ay Ile
355360365 Lou G n Ser Lou Ala Arg Arg Ala Lys Ala Lou G u Asn Al a Phe Asn
370375380 Ser Leu Gu Ay Ile Thr Cys Asn Lys Thr Au Ay Ala Met Tyr Leu
385390395400 Phe Pro G n Leu Sgg Leu Pro Gn Lys Ala Ile Asp Ala Ala Lys Ala
405410415 Ala Asn Lys Ala Pro Asp Ala Phe Tyr Ala Leu Arg Leu Leu Qu Al a
420425430 Thr Gy Ile Val val Val Pro Ay Ser Ay Phe Ay Gn Val Pro Ay

435440 h G Gulys Ile P
450455%?5]%“%1%g P%i%as 5@5@8@% H %%S;EA{sgSHE&t{“%t%&a g 1 G Lys The Pro

tccaaaggat acatgggaga atgcggaatg cgtggaggat atgitgaatt ctigaatcte 1020
gacccagaag tgtatgtect tttcaaaaaa atgatctotg ccaaattgtg ctccacagta 1080
ctcggacaag cogtcattga tgecgttgtg aatccaccaa aggaaggaga tgcatcgtat 1140
gotctgtega aacaagaaaa geatpcapgta ctigeottcte ttaaggaacg tgotacacte 1200
gtogagaagg catacagtag cattgatega atcagetgta atccagitca aggagccatg 1260
tacgottice cgecaaatcac gattccacag agagetgiig aaaaagetca gtottigaac 1320
caacaacctg atttcttcota tgetatgeaa cttcttgaga ccaccggaat ctgtategtg 1380
ccaggaagtg gatttggaca aaaagacgga acttatcatt tcagaacgac aattottcca 1440
cagecagaac tottcaaaga catgecteicc cggitcactg atttccacca aaaattectt 1500
gocgaataca agtag 1515
<210> 18

<211> 504

212> PRT

<213> Caenorhabditis elegans

<400> 18

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



<211> 1722
tgttggcggg
t agggcgaag
cgcgeceggceg
acgct gt gcg
gaggaccaga
cacagg

<212> DNA <213> Gyani di oschyzon nerol ae <400> 23 at gcaacacg

t ogggt aggg
gaat aggagc
aaaagcgct o
tggtgaattg
agct gccgcea

t gggaacccg

cgt agaacgt ttgggctgct caatttcagt60 tatctccgta

cacggt gt aa gcgcagggat gccgcacgaal20
gacttgcgaa ccataaacca gcgcgt ggtal8o
ccoact cggg ctgcgcgact gcaacagact 240
ctgccgttta aggaaataat ttactgcaac300
ccattcactt ggcaccggcg ggtgat ggca3e0

gt ccggactt ggcagcggca ctcccggaga aggagcgt ga aaaactgttc420

gccgacggga
gcggcgcagt
ct agaaaaag
at cggaaat c
ct gt gcgact
cocgccgacg

t ntgaage gacggaacga atcctacgct ccgctggact cggeggt acg480 ggagcegt act

acggcattca cgaggagd ec agt gaa gtgttte00
gttcatcgag cgcgatcctc atgctcatgg cgctgttgag oggttccgac660
gcgcggacgg taccaacggc gt at cgcat g gacgcgaaac acgttccatg720

cggact f%t%’%ﬂ% B0 gge;ﬁ tl%gqge ‘Rr%gtﬂ%%@@& fﬁ%@&t cat g540

tgctga C cacagto780
aagcgc{l ac\sz:\i']| 2\9 3@5{ g’?@e ga{ EYS%F &%:p agaa?ggggr@? %er caagt c840
cggaacaggt tcgacCaggca cgctcc gtg gcat cgaa gcgcgccot g900

aacaagcggg
ttgacaaatg
gcagcgct ca
cgaccgggatg
ct agggat cg
acggagot aa
gt cgt cat ct

caccggggaa tcctaccgga caattgatc atccggcgaa catgcgagaa960 ctgat ggatt

ttgcgt

oo A RO o 3165 L SRSSA SRRl G4

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

pcagac 1020 aacgt gt act
agtatg 1080



46 ccggaggagg tccaggagtc gctggaactc gtgtcgctct actccgccag caaagggctt 1140

gt eggagagt
gcacgt gaac
gt cat gat cg
cagaaagaga
gcatttaaga
cogagcat ca
gatacgtttt

gggt t cggca
tacctg
ogggetggg

PRT <213> Cya |d|oschyzon nerolae <400>
Phe Gy Leu 151015 Lou Asn Phe Ser Tyr

Val

Ay Arg Arg Thr

gt ggt cgccg
aactcctgaa
act gt gt ggt
aactt gagcg
gt at gcgcgg
ct gt,gggeac
act gt gt cag
tgcattccaa

BeCfAThEL: Lo SAF MBSO, S00%

aggagt

cgoggctac atgctgttat caccgggcgt tacaaacgag 1200
actcgctagt atcatgctct gcccaaacct cggoggacag 1260
gcgoccgccg gagcogggcc aaccatcata tgagctctac 1320
ttatgaaagf ttgcggcgac gtgcgcatcg cgttgtagag 1380
t gt gcaat gc aaccctagtg agggcgccat gtacgcatt 1440
gaaagoggt 0 caggcagcg %{aaaagtccaa tatgccgctg 1500
catttggaa cgaactggta tctgtgtggt gccgggcgca 1560
t gaaccaaca tccagtgtcc cgaacggttc gtgtcggttt 1620
gtcat cgcgotgott 1680
éah%%%é <210> 24 <211> 574 <212>
4 Mt Gn Hs Val Leu Ala Ay Arg
Leu Arg Ile Gy

Arg Ar erAflra]l Gal‘rq%lysggr é_lhn%hegl-lys %9%’]?93%8 Lys Val Leu Val Glu

290

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



Val Ser Ala Gy Met Pro Hs GQu Ala Asp Gy Thr Arg Arg Arg Lys 354045 Al a
Leu Asp Leu Arg Thr lie Asn Gn Arg Val Val Ala Ala G n Tyr 505560 47
65707580 Leu Gu Lys Ay Ay Pro Qu Ala Ala Ala Leu Pro Phe Lys Qu lle
859095 Ile Tyr Cys Asn Ile Gy Asn Pro Gn Ala Leu Gy Asn Pro Pro Phe
100105110 Thr Tyr H's Arg Arg | Met Ala Lou Cys Asp Cys Pro Asp Leu Al a
115120125 Ala Ala Lou Pro Qu Lys Qu Arg Qu Lys Lou Phe Pro Ala Asp Va
130135140 gérg Gu Aa 'I:‘gg Gu Arg ”4?6 Leu Arg Ser Ala Ay Lou Gy Ay Thr
145150155‘1 0 Gy Ala Tyr Ser Asp Ser &n Ay Val Prolle lle Arg Gn Asp Val
165170175 Ala Qu Phe Met Asn Lys Arg Asp Ay Ile Hs GQu Asp Ser Au Phe

180185?’?19906@ﬁn'la_‘lysaAs%r@y\fﬂll Tyl‘r'ylﬁs%ﬁgm% hrpllpnel'reoHeuTlJ?'E Asn Gy Ser Ser Ser Ala
465 470 475 480

Gln Pro Giu Leu Phe Lys Asp Met Leu Ser Arg Phe Thr Asp Phe His
435 490 495

Gln Lys Phe Leu Ala Glu Tyr Lys

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



195200205 Il e Lou Met Leu Met Ala Leu Lou Ser Ay Ser Asp Ala Ala Leu Ser
210215220 Ala Asp Ay Thr Asn Ay Val Ser Hs Ay Arg Gu Thr Arg Ser Mt
225230235240 Arg Pro Ay Val Leu Ille Pro Val Pro Gn Tyr Pro Ile Tyr Ser Al a
245250255 48 260265270 Gu G n M Trp Ser Ile Gn Val Thr Gu Lou Thr Qu
G n Val Arg 275280285 Gn Ala AL,g Ser Arg Ay Ile Qu Ala Arg Ala Leu Val

Val Ile Ser 290295300 Pro Ay Pro Thr Ay Gn Lou Leu Hs Pro Ala Asn Mt
Arg G u 305310315320 Lou Met Asp Phe Ala Tyr Arg Gu @y Lou Lou Leu Lou Al a

Ser P 2@%%%@333%%%?%% Hoodied o3 draprefootiittobr o % Y G vl G n G u
Ser Loutg§g5g§g3agt gtggacaacg tggagggtat titgaaatga caaatcttec teccaagaca 960
gtagacgaga tctacaagegt tgcatcaatc geactcagtc caaatgttecc tggegcagate 1020
tttatggett taatggttaa ccctcctaag cetggagata totcttatet gaagttttet 1080
gotgaaagea agtctatoot cgagtcttte aggaggagag cacgectgat gacagatggt 1140
ttcaatagtt gocgaaatglt tgictgcaat ttcacagaag gagciatgta ctettteccce 1200
caaatacget taccaccaaa agctatagat geagecaaaa gggctggeaa agoggecgat 1260
gttttetact gectoaaget tottgaagea actggaatat ccactgttee agggteaggt 1320
ttcggacaaa aagaaggggt gttccacetz aggacgacca toccteccage tgaggaggac 1380
atgoctgooa toatgaccag cttoaagaag ttcaacgaca ctttcatgga tcagtacgat 1440
ggctactoca ggatgtea 1458
<210> 20
<211> 485
<2122 PRT
<213> Oryza sativa japonica
<400> 20
Mst Phe Gly Gly giy Gly Gly Gly Gly ?rg Lys Pro Leu Asp T;r Glu
1 0 1

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



G u Lou Val Ser Leu Tyr Ser Ala Ser Lys Ay Lou Val dy du Cys 370375380
Gy Arg Arg Ay Ay Tyr Met Lou Leu Ser Pro Ay Val Thr Asn 3 u 385390395400
Ala Arg Qu @n Lou Lou Lys Leu Ala Ser Ile Met Leu Cys Pro Asn 405410415
Lou Gy Gy Gn Val Met Ile Asp Cys Val Val Arg Pro Pro G u Pro 420425430
Ay Gn Pro Ser Tyr Qu Lou TyrnaGn Lys Qu Lys Lou Gu Arg Tyr 435440445
49 450455460 Met Arg Ay Val Gn Cys Asn Pro Ser Qu Ay Ala Met Tyr Al a Phe
465470445480 Pro Ser | e Thr Val Sky Thr Lys Alg,Leu Gn Ala Ala G n Lys Ser
485490495 Wn Met Pro Leu Asp Thr e Tyr Cys Val Ser Lou Lou Qu Arg Thr
500505510 Ay Ile Cys Val Val Pro Ay Ala Gy Phe Ay Met H's Ser Asn Qu

515520528 g% Qo) 675 Lei™Flo MERr TR A5 SN R YR ATO Phe Tyr Leu Arg Thr
85 20 95

Lys His Tyr Leu 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



530535540 Thr Ile Leu Pro Pro Qu GQu Lys Leu Qu Pro Val Ile Ala Lou Leu
545550555560 Arg Ala H's Hs GQu GQu Phe Leu Gn Lys Tyr Pro Pro Asp 565570
<210> 25 <211> 1779 <212> DNA <213> Saccharonyces cerevisi ae <400> 25
atgttatcac tgtctgccaa aaatcacttc acagtgagta attctataac tcacgttatt60
aagtcatatc atataaggac totcacttgg agcgcagaaa aaatgccaca tatcactact120
cotttttota cctcagccag tagtacaaag ttaaaagctt tcaggaaagt tagaccogtcl80
ctacagagac atagggpotto ctggattygit gctcaaaatggatagacgttc attatctggt240
caatottcgc taaacgacct gcgtcatttg aatcgctttc cacaccacac gttgaaaact 300
tcgaataacg agttttatcc cgccgaacaa ttgactttgg aagacgtaaa tgaaaatgtc360 50
{1 0230066 fOIARA U0 ohd ABIY'AIE FroG G0 0R 4F03gAA0A al t gaaagCt 420
caactggaga aggatcctca atacfggcca tttgacagga ttatcaacgc caatattggt480
aat ect cagc aactacaaca gaaacctctg acttactaca gacaggtctt gtotactta540

caat acccag aactattaaa ccaaaacgaa cagcagctag ttgattcgaa attgtttaaa600

Gln Leu Vai Ser Phe His Thr Val Ser Lys Gly Tyr Trp Gly Glu Cys
290 295 300

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



ctagat gcca ttaaacgtgc
tactcttctt ctcaaggtgt
agggacgaag gcgagat atc
gctgtcaatt acttgttatc
attcctcaat atccattata
tactatttag atgagaattc
aaagaggct gt acagaacga
cctacaggag ctgtcctatc
t acggt acag t agt gat agc

aaagagttta
agaaggt at a
at acccagag
aattttctgt
taccgct agt
aggtt ggt ca

[ caaacct acagg
acct gagtct atagctcaga
t gacgaagtt tatcaagaaa

at ggaagat a
aggaaaagt g
gatattttcc
agagggccag
ctagctttga
act aat ccag
tctag

ttccat gl f,t Qﬁi’ﬁfgﬁ?ﬁétgﬁ‘s Q?—ggsg%r bﬁeageg:g%gt%gn

aat gtt Gggc tag cat cl G
aggggt ggct acat ggaact cactggattc agccat gaga

ctagectega tttcattgtg tcccgttgtc acaggtcaag
cgtcca t ga ggaatcattc gagteggacc
cat gaagg’ggrt%g??%g& g agcaat gaca ctgtat gaga
att gaat gt ¢ aaaagcctca aggtgccatg tatttattcc

tcggtggttc
tcgct gaatt

t aact gct gg
aaacgggt gt
acaattctca
aagaaatt ga
tggttatcaa
tttttgaagt
atatettecc

cat.ccagg
?ﬁfﬁiggtga
t gagacaagt
ctttggttga
aagcagaacg
catttaactc
ct aagat aga

tgttggt gct 660
t at aacgaag720
tgcat ccgca780
cttgattcca840
agctttacca900
aact gt cgt c960
t ccaggtaat 1020
cgcagccaag 1080
gggcaccaag 1140
taaattcgat 1200
atgtggtcaa 1260
tatottgaaa 1320
tttgatggtt 1380
taactccatc 1440
tttagaaggc 1500
cttacctttc 1560

aaggcagttc aagaaptcg ccacttagag ttaactccgg atgaatttta ttgtaagaag 1620

ttgttag 3 factggcat ttgcactgtt ccoggttctg ggtttggtca agaacctggt 1680
acttacQ HE Argaacaac atttttggca cctggtctgg aatggattaa gaaatgggaa 1740
agtttcoaba gaattttt tgaccaatac cgtgactga 1719 51 <210> 26 <211> 592 <212>
PRT <2% 2 &,chgrQQyog%.%erevisiae <400> 26 Met Leu Ser Leu Ser Ala Lys Asn
H s Phe ﬁ'ur VA %e\f' FREEr 11e 151015 Thr H's Val Ile Lys Ser Tyr Hs Ile

Arg ThQﬂégumThr Ser Ser Ala 202530 Qu Lys Met Pro His Ile Thr Thr Pro Phe
Ser ThrSer” Al a Ser Ser, 354045 Thr Lys u Phe,Arg Lys Val Arg Pro
Vel Lodteot Grupflosc e oatdtboniitirfile s W' 0G0 tn Hs Arg AL

3?2 hlegcagl %gt%; gyaga6g§t7tgt7 ga Qca%c? c?g%%cc?gecr agla:%léag%‘? gca%g caléeu f%g H's Leu M Ar 9 Phe
ccaggetotc ttecitttga tgagatccta tactgcaaca ttgggaatce ccagictcott 180
getcagaage cagitacatt cttcagggag gttattgcte tttgtegatca tecatgetig 240
ttggaaaagg aggaaaccaa atcattgitc agtgetgatg ccattitctcg agcaacaaca 300
attettegcct cgattectge aagagcaact ggagcataca gocacagoca gggeatcaaa 360
gggctgcgte atgcaattge tgctggaatt peatcacgig acggatacce tgcaaatgca 420
gacgacattt tocttactga cggagcaage cctggagitc acatgatgat geagttactg 480
ataaggaacg agaaagatgg cattectctge ccaattcctc aatatcettt gtactcagec 540
tcecattgote ttecatggtge agotetigtc cogtattate ttaatgaatc aacaggctes 600
getttggaga toctetgacct taagaagcaa ctogaagatt ctoggttgaa aggcattgat 660
gttageegctt tgetagttat caatccagga aatccaactg ggcaggtict tectgaggaa 720
aaccaacgge acatagigaa gttcigcaaa aatgagggac ttgttettot ggetgatgag 780
gtgtaccaag agaacatcta tgttgacaac aagaaatita actctticaa gaagatageg 840
agatccatgg gatacaacga ggatgatctc cotttagtat catttcaate tgttictaag 900
ggatattaty gtgeatsteg casaagagga ggctacatge agattactgg cttcagtget 960



859095 Thr Lou Lys Thr Ser Asn Mh Qu Phe Tyr Pro Ala Qu G n Leo Thr
100105110 Leo G u Asp Val Asn Qu Asn Val Lou Lys Ala Lys Tyr Ala Val Arg
115120125 Gy Ala lle Pro Met Arg Ala Qu GQu Leu Lys Ala Gn Leo GQu Lys
130135140 Asp Pro G n Ser Leu Pro Phe Asp Arg Ile Ile Asn Ala Asn Ile Gy
145150155160 52 Mh Pro Gn G Lea Gn Gn Lys Pro Lou Thr Tyr Tyr Arg Gn
Val 165170175 Lea Ser Lea Lea n Tyr Pro Au Lou Lou Asn G n Asn Au Gn

G n 180185190 Lea Val Asp Ser Lys Leu Phe Lys Leu Asp Ala Ile Lys Arg Ala

Lys 39550000 Bt B Bl Y A s I St S
tett téat 0
Ser atet ciffelle hoftBrary Suefidoaf noihecy 202 Y 8 BYL PPL T
Lys 22%%%90%?’;& %Qgc'a{cgt Abscgaa%c'ﬂ c%%ggﬁé"gaglxt%ca%g tz;wt{tt(!: ro (@o” Asp lle Phe Leu Thr
tacaaggeag agaaagatgg aatcotccaa tcattagotc gocgigcaaa ggeattggaz 1140
aatgetttca acagtcttga gggaattaca tgcaacaaaa ctgaaggage aatgtacctc 1200
tteccteage ttagtetgoe acaaaaggeca attgacgctg ctaaagetge taacaaagea 1260
cctgatgett tctatgecet togtoteccte paggoaaccg gaatigttigt tgtecetgga 1320
tetggatttg gccaagttoc tggecacatgg cacatcagat gocacaatcot gecacaggag 1380
gagaagatcc ccgegatcat ctecopettc aaggoattcc atgagggett catgzcageg 1440
taccgegact ga 1452
Q100 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



245250255 Ay Ala Ser Ala Ala Val Mh Tyr Lou Leu Ser Ile Phe Cys Arg A Y
260265270 Pro Au Thr Ay Val Lea He Pro lie Pro G n Tyr Pro Lea Tyr Thr
275280285 Ala Thr Lea Ala Leu Asn Asn Ser Gn Ala Leu Pro Tyr Tyr Lea Asp
290295300 A u Asn Ser Gy Trp Ser Thr Asn Pro Gu GQu Ile Au Thr Val Val
305310315320 Lys Gu Ala Ile ggn Asn Qu Ile Lys Pro Thr Val Lea Val Val Ile
325330335 Asn Pro Ay Asn Pro Thr Gy Ala Val Leu Ser Pro Qu Ser Ile A a
340345350 53 G gslle Phe Gugéal Ala Ala Lys Tyr Gy Thr Val Val Ile A a
Asp 355360365 G u Val Tyr Gn u Asn lle o Pro Ay Thr Lys Phe His Ser
Met 370375380 Lys Lys lie Lou Arg H's Lou Gn Arg Gu H's Pro Ay Lys Phe

oD SGFZRACAPARD STk S NaleH off sl thPtyHig Ser Thr Ser Lys Gy val ser

100 105 110

Tyr Ser His Ser Gln Gly lle Lys Gly Leu Arg Asp Ala lle Ala Ala
116 120 125

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



405410415 Au Cys Ay Gn Arg Ay @y Tyr Met Qu Lou Thr Gy Rho Ser Hi's
420425430 G u Met Arg Gn Val Ile Leu Lys Leu Ala Ser lie Ser Lou Cys Pro
435440445 Val Val Thr Ay Gn Ala Leu Val Asp Lou Met Val Arg Pro Pro Va
450455460 Au Gy Gu GQu Ser Phe Qu Ser Asp Gn Ala Qu Arg Asn Ser Ile
465470475480 H's Gu Lys Lou Ile Thr Arg Ala Met Thr Leu Tyr @ u Thr Phe Asn
485490405 Ser Leu Au Ay lle Qo Cys Gn Lys Pro Gn Ay Ala Met Tyr Leu
500505510 PgﬁsPro Lys Ilezéfp Leu Pro gﬂ Lys Ala Val Gn Qu Ala Arg H's
515520525 L G u Leu Thr o Asp Qu Tyr Cys Lys Lys Lou Lou G u Ser
530535540 54 Thr Gy Ile Cys Thr VaI Pro Gy Ser Ay Phe Ay Gn Gu Pro

|G|Z\ 545As,5p51(.)e?15P5r05 o quSer Phe Gln Serevg! Ser Ly-ls-hﬁriy prr TyF:h(ﬁyLeu Ala Pro Gy Leu Gu Trp
290 295 300

Glu 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



565570575 Lys Lys Trp Qu Ser Phe Hs Lys Gu Phe Phe Asp G n Tyr Arg Asp
580585590 <210> 27 <211> 1524 <212> DNA <213> Saccharonyces cerevi si ae <400>
27 atgacaatga cacaccaaca ggatttgaaa ggtgtgttca ccgcaaagga tttggatttt60
aagcccgct g gcaagattac taaaaaagat ttgaatacag gtgtcactaa ggcagaatat 120

gct gt aagag gagctattcc
ccagaagttt tgcctttcga
gat cag
ttacgagtag gccat aat ga
agagct gagc gcctcttgaa
ggt gt gccag gaat aaggca
occgct gé%gggﬁaagatat
ttatctttat tgtgtaaaga
ctttatactg catccgcatc
t ot acaaa
gcatctgt

¢ ctttgacctf

aaccagaggt
tgatattatc
t accaggcaa
act ggct t ct
tgatattggc
aacagtt gct
ttatttaacc
ttctcaaaca
tcttttcaat
cagcgacgaa
gct gat agt t

gacgagct aa
aat gcgaaca
gFactggcca
ftgaact t gt
ggttctatag
gacttcatta
act ggcgctt
ggcct gct ga
gcacaagt gc
at t gaaaaag
att aat ccag

aagaggaat t
ttggtaatcc
t ocl.ggagt a
tttccaggga
gggcatattc
ct agaagaga
cgt ccgcgge
ttccaattcc
tgccatacta
t agt gcaaga
gt aacccaac

gagt cagatt
aaacaggg a

attctg

>

gaaaaaaaacl80
gcagcaact g240
cceggaaat t 300
cgcct t ggaa360
gcatt ot caa420
oggoggt gag480
aacttotttg540
gcagt at ccg600
ot t agat gag660
tgctttgaaa720
cggtgcagtt 780

cattgc caggatctgt ttgatcgctg cgaaatacgg cattacaat c840

<213> Cyanidioschyzon merolae

::ggzacggg tgttggogee toggetagee cegtagaacst ttgegotget caattteagt 60
tatoctcoeta tagegogaag gaataggage cacggtgtaa goegeaggegat gecgeacgaa 120
googacggga cgogocggce aaaagegctc gacttgogaa ccataaacca gogogtgeta 180
geggcgecagt acgotgtgog tggtgaatig cocactogeg ctgegcgact goaacagact 240
ctagaaaaag gaggaccaga agetgecgea ctgecgttia aggaaataat ttactgcaac 300
atcggaaatc cacaggeact tgggaacceg ccattcactt accaccggeg ggtcatggea 360
ctgtgogact gtecggactt ggcagegegca ctoccgpaga aggagcgiga aaaactgtte 420
cccgocgace tgegegaage gacggaacga atcctacget cogetggact cggeggtacg 480
gegagegtact cggactceca gggagigeeg atcattecgac aagatgtgge agagttcatg 540
aacaagoggg acgegcatica cgaggactec gaatttgeag ctogagtgaa ggatgtgitt 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



atttctgatg aggtctatca agaaaacatt ttcaacgatg ttaaatttca ttcgatgaag900

55 aaagtectaa gaaaattgca gcatctttat ccaggaaaat tcgataacgt tcaptcgcc960
totttacact ccatttotaa aggattcatg gatgagtgcg gccaaagagg cggttacatg 1020
gaaattattg ggttttctca agaaataaga gatgctottt tcaaactcat gtotatatcc 1080
atatgttctg ttgtcacagg acaagagtg gttgatttaa tggtcaaacc accccagcct 1140
ggagacgagt cctatgaaca agat cat gac gaaaggctga aaatttttca tgaaatgcgt 1200
acgagagcaa acttattgta cgagacgttt aaggaactag agggtatcga at gcoaaaaa 1260

cctcagggtg caatgtatct tttccot ttgttttac ctaagaaa tattgtgaa 1320
agegaa%ggégggﬁgg{fg%g? | g&téﬁa[aﬁtﬁtggg%gcﬁftc ?catf’ BEEE °3%?F%§?ﬁt o? &gg aatctaca 1380
ggtatttgta ctgtccca tct tt acaaagac .cc act t cat gt gcga 1440
acaacgft® ‘ngagf'ﬁg%th(‘f%Fgg céﬁﬁcg&ggﬁtﬁégg 836?5%53‘@? t@ﬁg% ﬁaaﬁ ?Oot cat caagat 1500
ttottcagca a tatcg aa tttgié%éi <2]t0> 28 <2r%/é> 507 <2i§6> PRT <213>
SacchaBifpeas atoata?e agigee Ca3 Btk BCGRRPCORcRE AR 8 48810 G n Asp Leu Lys
Ay Val Phe Thr AI{a léys 151015 Asp Leu ASJD Phe Lys Pr,;%Ala Gy Lys Ile Thr
Lys Ly&tRtastqeairtgigtes §%f?gﬁﬁqrga@§gg%f'acﬁlz tp reaggiciacy %y Ala Val Arg Qy
Ala Ile Pro Thr 354045

cagaaagaga aacttgageg ttatgaaagt ttgcggogac gtgogeatcg cgttgtagag 1380

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 Yal Leu Ala Gly Arg Val Gly Arg Arg Thr Phe Gly Leu

1 5 i0 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



Arg Ala Asp Qu Leu Lys Qu Gu Leu Lys Lys Asn Pro Ju Val Leu 505560 56
65707580 Asp G n Lys Pro Leu Thr Phe Thr Arg Gn Val Leu Ala Ile Lau G u
859095 Tyr Pro Qu Ile Leu Arg Val Ay Hs Asn Qu Lou Ala Ser Leu Asn
100105110 Lou Phe Ser Arg Asp Ala Leu u Arg Ala Gu Arg Leu Leu Asn Asp
115120125 Ile Ay Ay Ser Ile y Ala Tyr Ser Hs Ser Gn dy Val Pro Gy
130135140 Ile Arg G n Thr Val a Asp Phe Ile Thr Arg Arg Asp Ay Gy Qu
145150%;5160 Pro Alawﬁhr Pro Gu %ip Ile Tyr Logh Thr Thr Ay Ala Ser Ser Al a
165170175 Ala Thr Ser Lou Lou Ser Lou Lou Cys Lys Asp Ser Gn Thr Ay Lou
180185190 Lou Ile Pro Ile Pro Gn Tyr Pro Lou Tyr Thr Ala Ser Ala Ser Lou

1952002054 R AT7afY o G aVEkia0Y BT Ao W LJYE1, Y ASp Gu Glu Ser Asn Trp
85 90 95

lte Tyr Gys Asn lle Gly Asn Pro GIn Ala Leu Gly Asn Pro Pro Phe
100 105 110

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



210215220 Ser Thr Asn Ser Asp Au Ile Qu Lys Val Val @dn Asp Ala Lou Lys

225230235240 Lys Gn Ille Arg Pro Ser Val Lou Ile Val Ile Asn Pro Ay M Pro
245250255 57 260265270 Ala Ala Lys Tyr Ay Ile Thr Ile Ile Ser Asp du Val

Tyr Gn Gu 275280285 Asn Il e Phe Asn Asp Val Lys Phe His Ser Met Lys Lys
Val Lea Arg 290295300 Lys Lea g n H's Lou Tyr Pro Gy Lys Phe Asp Asn Val

G n Lea Ala 305310315320 Ser Leu His Ser Ile Ser Lys Ay Phe Met Asp A u Cys

GyGnArgSZ%?OSSSGyGGSTyr l\/ls\t(';‘lu2 elle Sly Phe Ser Gn Gu lle
Arg Asp Al a 340345350 Lea Phe'Lys Lea Met "Ser Ile Ser Ile Cys Ser Val Val
Thr Sly G n 355360365 Ala Val Val Asp Lea Met Val Lys Pro Pro Gn Pro Gy

Asp Qo Sef 2193795806 6in val Thr Glu Leu Thr Glu GIn Val Arg
275 280 285

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



Tyr AQu Gn Asp Hs Asp u Arg Lea Lys Ile Phe Hs GQu Mt Arg 385390395400
Thr Arg Ala Asn Leu Leu Tyr Qu Thr Phe Lys Qu Lea Qu Sly Ile 405410415
GQu Cs Gn Lys Pro Gn Gy Ala Met Tyr Leu Phe Pro Arg Leu Val 420425430
Leu Pro Lys Lys Ala Leu Cys Gu Ser Qu Arg Lea Ay Ile GQu Pro 435440445
58 450455460 Val Pro Gy Ser dy Phe Ay Gn Arg Pro Ay Thr TYr H's Val Arg
465470475480 Thr Thr Phe Leu Af% Pro Ay Thr Lys Trp Ile Gn Asp Trp Lys Qu
485490495 ?he Hs Gn ﬁﬁg Phe Phe SeiﬁLys Tyr Arg Asn 500505 <210> 29 <211>
1566 <212%DNA <213> AsPBya gossypii “¥400> 29

Mat Arg Gly Yal Gin Cys Asn Pro Ser Glu Gly Aia Met Tyr Ala Phe
465 470 475 480

Pro Ser lle Thr Va! Gly Thr Lys Ala Leu GIn Ala Ala GIn Lys Ser
485 490 495

Asn Met Pro Leu Asp Thr Phe Tyr Cys Val Ser Leu Leu Glu Arg Thr
500 505 510

Gly 1le Cys Val Val Pro Gly Ala Gly Phe Gly Mat His Ser Asn Glu
515 520 525

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



at ggcaat ag ggat gagag aagaaat agc agcggcaccg ccgt gagcgt totacagggg60

cgtgtgettc gcactcgtag attgagotca gtaaaggacg ggtcgcggtt tgtgcctgecgl20
gaaccgat ga cact agcgga cgt gaacgaa aacgt ggtca aggcgaagta cgoggt gcggl80
gggaagattc caacgcgt gc agaggagct g gageggeggc tggaggagca ccogggct eg240
ctgccgttca gcaaaatcat ccaagcgage atcggcaatc cgeagcaget gggccagaag300
ccgctgacat tctaccggca agtgatctcg ctgatgcaga atccacagtt gaggagat g360

ctccgcagaat ggct gcagtca ggtcgttcaag ?cg?at gt g? t ggt gcg'; gc gcggagg?t gjgg
ct gcaggacg ccg cte.c agcqg._tact egge ca g..gaaaggct ac
cggcgcgg‘ﬁgggf )Eag%g%gﬁﬁgf tf%ﬁqg‘%gag&%aaéﬁac 5%?%@%5 a%%é%ag%ggaigot ccagacaac540
gt gt acct C0go tgc gtcctctget gtgtettgto tgofgtogag .attctgcaag600
ggaccgﬁé?gggéggﬁg%??ﬁ? a&éft(g?:c@at?fg(?c?ﬁé{gi?é‘fag?ﬁ ‘g E{tgﬁtafa 0t 1g:;ct ?c?at C?gg
acacagaat a, acgc c gctgccgtac tacctaa ct gat gg gt ggt ot acg
?at c ;:a@?}catctﬁﬁ’a?tg%ﬁﬁ’gﬁ g?aﬁfcg&tlgtea(‘??%ctﬁ&a: F"’c?f?iﬁg gg%gzj’%%a;:a Ocgcgee fa?aggg
gtctg att aaccc aatccc ac ccg tactgtctgt aaaggatatg
gagget fattg“f’ Reatatiage G?‘\%gagéa@t°&F°aﬁfé©%?%@ﬁtﬁﬁgta%%ﬁg@ga éoaaggt at ac900
caggataatg tgtttggcga tgccaagttc cactctatgc gtaaggtgct gaaaaacctt 960
caact cé&&@t%ﬁc@éﬁé&ﬁg‘f a@%%é"ég“éﬁ“%f"c&%&?ﬁ&@ t %@F%t t c¥0ct ogat ot cg 1020

aaggggct ct coggegaatg tggccagcgt ggtggctaca tggaattgat oggtttccgt 1080
gaggagé?‘"&&tt@ﬁa%@‘%jﬁtﬁg a%’ﬁigtt%gaﬂadaaégﬁ g“@f’*é?"ﬁf té%’é‘tgf’ﬁt cc’gt ggtt acc 1140
ggacaagctc tagtcgacct tat ggttgg’g cctcccagcc aaggggatcc atcctatgag 1200
caat at A845eceaRfEeRHALRAG) AtpatRERe R tAT I oo bRaclet 188 B RERggt B0gcaact gct g 1260
t ggaaaacgt tctgttcctt agggt at a gaat gcaata tgccacaagg tgctotatat 1320
ct at t o&eteEcaaldt cgiehtate aegfg’etagggglg%gcgg& eEgBiAY ct8atERaaaM0gct gggt at a 1380
ccagcggatg agactactg tagcgaatta cttgatgaaa caggcatctg cactgtocct 1440
ggaact gtfesten gﬂj&‘@&'@g‘t t@é@gﬂféc?ﬁ%géttttﬁt ﬁé&féﬁﬁcaaé‘gg@?@cgt‘%‘mtttgccacct 1500
ggt act aa(gt ?gatcgaaag tt ggaaggac ttccacaaga aattttatga caagtatagg 1560
gact aa tactgdtag atepgazitc agettestog petaategoe-aqpmptiea aactgtegtc 960

aaagagecta tacagaacga aatcaaacct acagttctag tggttatcaa tccaggtaat 1020
cctacaggag ctgtoctatc acctgagtet atagectcaga tttttgaagt cgeagecaag 1080
tacggtacag tagtgatage tgacgaagtt tatcaagaaa atatcticec gggecaccaag 1740
ttccattcta tpgaagaaaat tttgagacat ttacagagge aacatccagg taaattegat 1200
aatgttcage tagcttettt goattegact totaaggete ttictggtga atgtgetcaa 1260
agggetggct acatggaact cactggatic agecatgaga tgagacaagt tatcttgaaa 1320
ctagectoga titcattgig teccgttste acaggitcaag ctttggttga tttzatggtt 1380
cetecaccag tggaagggga goaatcattc gagtcggacc aagcagaacg taactccatc 1440
catgaaaagt taattacaag agcaatgaca ctgtatgaga catttaactc tttagaagge 1500
attgaatgtc aaaagcctca aggigecatg tatttatticc ctaagataga cttacctttc 1560
aaggcagitc aagaagetcg ccacttagag ttaactccgg atgaatttta ttgtaagaag 1620
ttgttagaat ctactggcat ttgcactegtit cccgettetg ggtitggtca agaacctggt 1680
acttaccatt taagaacaac atttttgeca cotggtcteg aatsgattaa gasatgggaa 1740

agtttccata aagaattttt tgaccaatac cgtgactga 1779

59



<213> Ashbya gossYPii <400> 30 Met Ala Ile Ay Met Leu Arg Arg Mh Ser Ser

Ay
Ser
Al a
du
Asn
Ser
Gn
Gn
Lys

Thr Ala Val Ser 151015 Val Lou Gn Ay Arg Val Lou Arg Thr Arg Arg Lou
Ser Val Lys 202530 Asp Gy Ser Arg Phe Val Pro Ala GQu Pro Met Thr Lou
Asp Val 354045 60 505560 Thr Arg Ala Gu GQu Leu Gu Arg Arg Leu G u
Hs Pro Gy Ser 65707580 ngPro Phe Ser Lys Ile lle Gn Ala Asn Ile Ay
Pro Gn Gn 859095 Leu Ay

Leu Met 100105110 G n Asn Pro Gn Leu Leu GQu Met Pro Ala Qu Trp Leta
G n Ala 115120125 Phe Lys Ala Asp Val Val Val Arg Ala Arg Arg Met Leu

in Lys Pro Leu Thr Phe Tyr Arg G n Val Ile

p.Al a 130135140 Ay Gy Ser Val dy Ala Tyr Ser Ala Ser Gn dy Val

a \R2H 26
gzx 502
12> PR

<{213> Saccharomyces ceravisiae

<400> 26

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



145150155160 Arg Arg Thr Val Ala G n Phe Ile u Arg Arg Asp Gy Ile Pro Ala
165170175 Mh Pro Asp Asn Val Tyr Leu Thr Ala Ay Ala Ser Ser Ala Val Ser
180185190 Cys Lou Lou Ser Thr Phe Cys Lys Ay Pro GQu Thr Ay Val Lea lle
195200205 Pro Ile Pro G n Tyr Pro Lea Tyr Thr Ala Thr Ile Thr G n Asn MWnh
210215220 Ala Val Ala Lea Pro %yr Tyr Lou Asn Gu Ala Asp Ay Trp Ser Thr
225230235240 61 245250255 Ile™Ala Pro Lys Cys Lea Val Vval Ile Mh Pro Ay
Asn Pro Thr Gy 260265270 Ser Val Leu Ser Val Lys Asp Met Gu Ala Ile Leu
Thr Lea a 275280285 L yr Ay IJe Val Val Ile Ala Asp G u Val Tyr

G n AspSARR @lﬁl%"ﬁé @5%’@)%’%@"%"& T%ﬁrdyé;&wginﬁﬁé Hs Ser Met Arg Lys Val
Leu Lys Asn Leu 3068310315320 17 5

Leu Ser Leu Leu Gin Tyr Pro Glu Leu Leu Asn Gln Asn Glu GIn Gln
180 189 190

Leu Val Asp Ser Lys Leu Phe Lys Leu Asp Ala 1le Lys Arg Ala Lys
195 200 205

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



An Lou Arg Gu Pro Thr Lou Tyr Lys Asn Val @ n Lou Ala Ser Lou 325330335
Hs Ser Ile Ser Lys Ay Leu Ser Ay Qu Cys Ay Gn Arg Ay Ay 340345350
Tyr Met Qu Lea lle Ay Phe Arg Qu Gu Lea Arg Lys Val Phe Val 355360365
Lys Lou Ala Ser Ile Ser Lou Cys Pro Val Val Thr Gy Gn Ala Lea 370375380
Val Asp Lou Met Val Ay Pro Prg,Ser Gn Gy Asp Pro Ser Tyr G u 385390395400
Gn Tyr Thr Gn QQu Thr Arg Ser Ile Tyr Hs Qu Lou Qu Gu Arg 405410415
Ser G@n Lou Lou Trp Lys Thr Phe Cys Ser Lou Au Ay Ile Gu Cys 420425430
624354044 a, Al i N Lou Gy Ile Pro Ala Asp Gu
220455850 Lsph°1°y“ %&éﬂﬁ? .5@ U’L@ﬁ%"eﬂ”%ﬁ@ Al o y Ile Sys Thr Val Pro
e

465470475480 Ealy Thr Ay Gn Il'e"Pro Ay Thr Tyr His Val Arg Thr Thr

Glu Yal Tyr GIn Glu Asn lle Phe Pro Gly Thr Lys Phe His Ser Met
370 375 380

Lys Lys lie Leu Arg His Leu GIn Arg Giu His Pro Gly Lys Phe Asp
385 390 395 400

Asn Vai Gin Leu Ala Ser Leu His Ser Thr Ser Lys Gly Val Ser Gly
405 410 415

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



485490495 Phe Leu Pro Pro Ay Thr Lys Trp Ile Gu Ser Trp Lys Asp Phe N s
500505510 Lys Lys Phe Tyr Asp Lys Tyr Arg Asp 515520 <210> 31 <211> 1563
<212> DNA <213> Candi da al bi cans <400> 31 atgcttagag taaattcacg attattaact
actcgaaaat ctcaatttat gttcacttct60 aattecttaa ggtttttagc aacctttaaa
cctoggatc cattgactac tcatgatatgcl20 aacccacaaa cggtcgaggc aaaat acgct

gt acgt ggga aaat occaat tattgccgat 180 gaattgaatg aattgattca aaagcaacca
cagotgcatg gattaccatt tagcaaaatc240 attaatgcca acattggtaa cccacagcaa

ttggaa ccat a tattgt ctatttaca atacccggat
ttatt gg%glya a&iaptéggb %ﬁ%‘ég& g@:‘ﬁﬁi’i‘f ?50 %ﬁcct gaaga tgtgattgag
cgagcal¥ht caattttga¥lacacattggadd® t caat agggg Tatactotca ttet cagggt

gccagttatt tccgacaatc tattgctgaa480 tttataacta accgtgatgg tggttatgta

t occac
caaatttW

?vrﬁfaﬁetaé ol Jﬁa?ac%@ﬁ@ LELTRaD

575

Lys Lys Trp Glu Ser Phe His Lys Glu Phe Phe Asp GIn Tyr Arg Asp

(c3a glocagtgtc gtatttatta

580 585 590
2100 27
<211> 1524
<212> DNA
<213> Saccharomyces cerevisiae
400> 27
atgacaatga cacaccaaca ggatitgaaa ggtgtgttca ccgcaaagga tttggatttt 60
aageccgetg geaagattac taaaasaagat tigaatacag gtgtcactaa ggcagaatat 120
gotgtaagag gagctattoc aaccagaget gacgagetaa aagaggaatt gaaaaaaaac 180
ccagaagttt tgecotttcga tgatattatc aatgcgaaca ttgstaatce geagcaactg 240
gatcagaage ctitgacctt taccaggcaa gtactggeca toctggagta cccggaaatt 300
ttacgagtag gccataatga actggcttct ttgaacttgt tttccaggea cgectiggaa 360
agagotgage gectetigaa tgatattgge gegttotatag gggeatatic geattotcaa 420
getoteccag gaataaggea aacagtiget gactticatta ctagaagaga cegoggteag 480
ccegetacac cggaagatat ttatitaacc actggcgett cgteocgegge aacttctttg 540
ttatctttat tetgtaaaga ttctcaaaca ggoctgetga ttccaattce geagtatccg 600
ctttatactg catccgeate tcttticaat goacaagtige tgecatacta cttagatgag 660
gagtcaaatt gegtctacaaa cagecgacgaa attgaaaaag tagtgcaaga tectitgaaa 720
aaacagatca gaccatetgt getgatagtt attaatccag gtaacccaac cggtgcagtt 780
ctttctgaag aaaccattge caggatctet ttgatcgots cgaaatacgg cattacaate 840
atttctgatg aggtctatca agaaaacatt ttcaacgatg tiaaatttca {togatgaag 900



ttcttaattc cgatoccaca gtatcctttg tatactgcca ctattgoctt gaataatgcc660
aagccaattg gttattatct cgatgagtcg aaccattggt caaccaatcc tcaagagatt720
agagaattga tcgaaaccaa tcaactgcaa ggtattaaca tcaaggcatt ggtggtgatt780
aacccgggga acccaacggg ggcaatttta tcatcacaag atataattga attgatagat 840
attgctgotg aatatggaat tgt attaaH gccgatgagg tttatcaaga aaatattttc900
aaagggaaat ttgtttcatt caagaagatt ttgteggaat taattgagca agaccacaa960
acttataaac atgttcaatt agcatcatta cactcgacat cgaaaggtgt tagtggagaa 1020
t gt ggacaac gtggtggata tatggaatta gtt ttca aaccggaagt taaagatgtg 1080
gtttt cé%&fccgﬁgﬁ%ﬁ"g@éﬁ gfaé&tg?f’tta%ﬁgaia@t g‘{gggfg"f“?ﬁlt teRegtfECaagt®lat t aat ggag 1140
ttaatgatta atoctcotca agaaggtgat cctagttacc cottgtacaa aagcgaaacc 1200
gaat cadtittacartaosabiitiel 2Bigblst e RRbRe §eh ircanaease Eetaitaad®ltttttt acaa 1260
at ggaagat a t caaat gt aa taaaccaatg g%gg ccatgt atattttccc cactttagat 1320
t t t gat EeaGtati@cepAttatich 2raaRlgier A baC Iy 'fggf‘géﬂjé‘la& eigatiteccc a0t t t acaaatt 1380
gatgatattt attgtatcga gttattagaa %gtacaggta tttgttgtgt tcctggtaat 1440
ggat t t giptettaigadakcawngs acaaentetd C Haotklaa agiaeasn 2eweaeeett adlaccaggt aaa 1500
gaatggattg ataaatggat aaatttccat aaatcattta ttaaaaaata taaagatgaa 1560 tag
1563 <Zgagecedyt cepatgaacs agnteapaan capupavteaagtittisn dkagataadtbi ¢28s <400> 32 Met Leu
Arg Val WMh Ser Arg Leu Lou Thr Thr kg Lys Ser G n Phe 151015 64 202530 Asp
Pro Leacenepgcaiipetiqtigtanggagqdetit megeamites @eetatuge atsgbaa@ay MO8 Lys 354045 Tyr Al a
Val Arg Ay Lys Ile Prolle lle Ala Asp Qu Leu Mnh G u 505560 Lou Ile Gn
Lys G nctPresgi@ qaai@eatcHt teqtges | cpteititer Fasgadae toditetpdae 6BP07580 Ile Mh Al a Asn
Ile Sly Asn Pro Gn Gn Leu Gu Gn Arg Pro Leu 859095

agcgaacgee ttggcatcga acctgatgag ttoctattgea catctttget agaatctaca 1380

getatitgta ctgteoccage gtetgggttc ggacaaagac cogggactta tecatgtegcga 1440
acaacgtitt tggetocagg gactaaatge attcaagact ggaaagaatt tcatcaagat 1500
ttcttcageca agtategtaa ttga 1524
<210> 28

211> 507

212> PRT

<213> Saccharomyces cerevisiae

<400> 28

Mot Thr Met Thr His Gln Gln Asp Leu Lys Gly Val! Phe Thr Ala Lys

1 5 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



Thr Trp Tyr Arg Gn Val Lou Ser Lou Lou Gn Tyr Pro Asp Lou Leu 100105110
Lys Mh SIy Asp Pro Site Thr Val Lys Ser Lou Tyr Pro Qu Asp Val 115120125
Ile AQu Arg Ala Gn Ser Ile Leu Lys His lle SIy Ser Ile Ay Ala 130135140
Tyr Ser His Ser Gn Sly Ala Ser Tyr Phe Arg Gn Ser Ile Ala Gu 145150155160
Phe Ile Thr Asn Arg Asp Sly SI 56 Tyr Val Ser H's Ala Asn Mh Ile 165170175 Phe
Lou Thr Ser Sly Ala Ser Thr Al Val Ser Tyr Lou Lou Gn lie 180185190 Lou
Ser Val _Asn Site Asn_Ser Sly Phe I7 uHe Prolle Pro Sin Tyr 195200205 65
210215550 Tyr Tyr LelP Asp G u Ser n Hs Trp S Thr Asn' Pro Gn Qulle
225230235240 Arg Qu Lou Ile Qu Thr Asn Gn Ser Gn Ay Ile Asn Ile Lys Ala

245250255 Leu Val Val Ile Asn Pro Ay Asn Pro Thr Ay Ala Ile Lou Ser Ser
Asp Gin Lys Pro Leu Thr Phe Thr Arg Gin Val Leu Ala lle Leu Glu

85 90 95

Tyr Pro Giu Ile Leu Arg Val Gly His Asn Glu Leu Ala Ser Leu Asn
100 105 110

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



260265270 G n Asp He Ile Qu Lets Ile Asp Ile Ala Ala Qu Tyr fly Ile Val
275280285 Lets Ile Ala Asp flu Val Tyr Gn flu Asn Ile Phe Lys Ay Lys Phe
290295300 Val Ser Phe Lys Lys Ile Leu Ser flu Leu lle Au Gn Asp Pro G n
305310315320 Thr Tyr Lys His Val Gn Lou Ala Ser Lou H's Ser Thr Ser Lys Qvy
325330335 Val Ser Gy Qu Cys dy Gn Arg Gy Gy Tyr Met flu Lou Val Ay
340345350 Phe Lys Pro G u Val ﬂ/s Asp Val Val Phe Lys Leu Ala Ser Ile Asn
355360365 Leu s Ser Val Val Ser Gy Gn Ala Lou Met Gu Lets Met Ile Asn
370375380 Pro % Gn Qu fl¥5sp Pro Ser ZYr Pro Leu Tyr Lys Ser Gu Thr
385390395400 66 405410415 Ala Phe Leu G n Met Qu Asp Ile Lys Cys Asn Lys

Pro Mt d Al a 420425430
Ala Ala Lys Tyr Gly 1le Thr lle Ile Ser Asp Glu Val Tyr Gin Glu

275 280 285

Asn |le Phe Asn Asp Val Lys Phe His Ser Met Lys Lys Val Leu Arg
290 295 300

Lys Leu Gin His Leu Tyr Pro Gly Lys Phe Asp Asn Val Gin Leu Ala
305 310 315 320

Ser Leu His Ser lle Ser Lys Gly Phe Met Asp Glu Cys Gly Gin Arg
325 330 335

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



Met Tyr lle
Lou Tyr Ser
Cys Ile Qu
Gy Phe Ay
Pro Pro Gy
Phe Ile Lys

Phe Pro Thr
Arg Ala Lys
Leu Lou Gu
Gn Lys Pro
Lys Gu Trp
Lys Tyr Lys

Schi zosac Q@ronyces po

Le
As

u
n

Ay

As
I

p
e

p

<400> 33 a

Asp Phe Asp
Ser Asn Leu
Thr Ay Ile
Thr Tyr His
Asg)8 Lys Trp

Pro Al a
Gnille
Cys Cys
Leu Arg
Il e Asn

d U 515520 <210> 33

Arg Tyr Hi s Lys 435440445
Asp Asp Ile Tyr 450455460
Val Pro Ay Asn 465470475480
Thr Thr Phe Leu 485490495
Phe H s Lys Ser 500505510
<211> 1518 <212> DNA <213>

tttacag attatccaaa tgatattaac

As
t gt gagt ecC” caagaatgtc g gccttgatGO g

ttttgtc aaaatgcgtt ctcagacctt

aattctttga atcaacaagt atttaaggcal20 aattacgccg tccgtggagc tttagccatt

LT HRRCAR A P WL I
cgacagdftt tatctotttgccagtaccct 3

Thr Thr Phe Leu Ala Pro Gly Thr Lys Trp Ile Gin Asp Trp Lys Glu

485 490

Phe His GIn Asp Phe Phe Ser Lys Tyr Arg Asn
500 505

210> 29

£211> 1566

<212> DMA

<213> Ashbya gossypii

<400> 29

495

atggoaatag gegatgetgag aagaaatage ageggcaccg cogtgagegt totacaggee

cgtgtgcttc geactegtag attgagetca gtaaaggacg ggtegoggtt tgtgzectgeg

gaaccgatga cactagegea cetgaacgaa aacgtgegtca aggogaagta cgeegtecee

gegaagattc caacgegtge agaggagetg gageggegee tgmaggagea cocgggcteg

ctgoegttca geaaaatcat ccaagcgaac atecggoaatc cgcagcaget gggocagaag

cegetgacat totaccggea agtgatcetcg ctgatgeaga atccacagtt getggagatg

ccogeagaat ggotgcagea ggegticaag goggatgtge tgetecgtec gogpagpate

ctgcaggacg ccggaggote cgtgegageg tactoggegt cgoagegtet gaaaggotac

cggocgeacgg ttgcgeagtt tattegagegg cgegatggea toccagegaa tocagacaac

gtgtacetega cogeggetee gtoctetect gtgtottgte tgetgtogac attotgeaag

geaccggaga caggegtett gatcccaate cotecagtace cgeigtacac tgctacgate

acacagaata acgeggttec getgecgtac tacctaaaty aggotgatgg gtgetotace

aatccagatg agatggaacg tgtcatccte gattctaaga agaggaacat cgogeccaaa

tgtetgette tgattaacce tgggaatoce actgegttcog tactgtotgt asaggatatg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

tcatatcc tttcagtgag
tctcctat tacattcgtt



accttgttag accatgctga ggaaaagtgg tttcaaaatt tgttccctac ggatgtcgta360 67
caacgatcca aaatgotett aaaggaatct ggaagtttgg gtgoctatag tgcttctcaad20
ggtattccgc ttgtaaggcg acatgttgcg gatttcatta gagcgagaga tggatttgat 480
tgcgagccat ctgacatata tttgactagt ggtgcctcac acgctgcccg gcttat aat g540
actttgataa tcgctaggcc aacagatg gtaatggttc cogotcctca atatcattg600
tacggtgccc aaattgatct catgagtg tctatggtat cttacagcct ctccgaggaa660
aataattggg acattgattt tgaccaattt aaaaaatcat ttgatgaagc atctaaaaaa720
ggtatcaacg ttcgtttatg cgtggttatt aatcccggta atcctactgg agcttgcatt 780

tct gaaéé%gétaé%gaﬁﬁa&yég té‘“ﬁ?"‘tg?’itg%‘%titﬁ QW%%% %%Qﬁifgca?ooagt attgctt840
gccgacgaag tctatcaaaa caatatttac caaaacaagt ttcattettt taggagaaaa900

ct t ggt GassAtepteatpAbiRErss teRGaasticcgaictalat etapaeliry sateearst t t ¥0gct tat t t cc960
gtaaattctg ttagcaaagg tcaatttggt gaatgtggtc aaagaggt atatttggac 1020
gttgttéaitcgcaﬁgctga@aa@ég ctageasant girenes a%a‘iqté@gtca caggatedefct g&‘)cattgacatt 1080
tgtccaccag ttgaggtca attattagta gacatgotag taaatcctcc taaacctggt 1140

gat cccRageescieigereEoeepte terstasesi HFAECTHE LaseyaRiA oBststortfaad®lact gegttta 1200
caatgccgtc agctotacga gggaacaaag cgcatgaaga gagtttcatg tttagaaccc 1260
cacggggessasctes eepegetich celdeastigogtictatetetotiteteg agteatigec adtdlcact acagecec 1320
aaagct caga aaattcaacc tgacgaattc tatgcgatag aattgcttaa gcgttcaggt 1380

at at gt geacepectcctegtpgerat) telgefdenst agtnycasem sagarpateg agecdrieagat ¢200t at t cgaat ¢ 1440
acgtttttgg ctaaaggaac tgaatacatt gaacgatttg tcaaagctca taatgaaata 1500

at ggac ceatetaggcgetareacead Bamateiat racedqt te 4gknack)b et 2otePRT26€213>

Schi zosacchar onyces ponbe 68 Met Phe Thr Asp Tyr Pro Asn Asp Ile Asn Cys
A u SertgRezacglr tytditectl Blepdeat@araathcaatd tageakeqns Cestebad CJ320G n Asn Al a Phe Ser
Asp Leu Asn Ser 202530 Leif Asn Gn Gn Val Phe Lys Ala Asn Tyr Ala Val Arg
Ay Al atdtingcta agttgeatct tccacagaaa getattgaag cggogeaaaa gotgggtata 1380

cecageggateg ageictactg tagegaatta cttgatgaaa caggeatcte cactgtecet 1440
geaactggtt toggocaaat ccogggoaca tatcacgtta gaactacgtt tttgecacct 1500
ggtactaagt ggatcgaaag ttggaaggac ticcacaaga aattttatga caagtatage 1560
gactaa 1566
210> 30

211> 52

212> PRY

<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



354045 Ala Ile Leu Ala Asp Qu Ile @n Asp Asp Lou Leu Gu Asn Pro Ser
505560 Ser Tyr Pro Phe Ser Qu Ille Val Tyr Ala Asn Ile Gy Asn Pro G n
65707580 G n Met Ay Gn Ser Pro Ile Thr Phe vVal Arg Gn Val Leu Ser Lou
859095 Cys @ n Tyr Pro Thr Lou Leu Asp His Ala Qu GQu Lys Trp Phe Gn
100105110 Asn Leu Phe Pro Thr p Val Val Gn Arg Ser Lys Met Lou Lou Lys
115120125 Gu Ser Ay Ser Lou y Ala Tyr Ser Ala Ser Gn Ay Ile Pro Leu
130135140_Val Arg Arg I?'s Val Al a Asg Rho Ile Arg Ala Arg Asp Ay Phe Asp
145150155350 Cys G u Pr8 Ser Asp 11e%ryr Leu Thr Ser Gy Ala Ser His Ala Ala
165170175 Arg Leu Ile Met Thr Lou Ile Ile Ala Arg Pro Thr Asp Ay Val Mt

180185190 69 Val Pro Ala Pro G n Tyr Pro Lou Tsyr Gy Ala Gn Ile Asp Leu
Met Thr Arg Ala Glu Glu Leu Glu Arg Arg Leu Glu Giu His Pro Giy Ser

65 70 75 80

Leu Pro Phe Ser Lys tle Ile Gin Ala Asn |le Gly Asn Pro GIn Gin
85 90 95

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



195200205 Ser Ay Ser Met Val Ser Tyr Ser Lou Ser Gu GQu Asn Mh Trp Asp
210215220 1Ile Asp Phe Asp G n Phe Lys Lys Ser Phe Asp Qu Ala Ser Lys Lys
225230235240 Gy Ile Asn Val Arg Lou Cys Val Val Ile Asn Pro Gy Asn Pro Thr
245250255 Ay Ala Cys Ile Ser Au M Ser Met Au Lys Val Leu Arg Phe Al a
260265270 Lys Ala Lys My Ile Va] Lou Leu Ala Asp Gu Val Tyr G n M Asn
275280285 Ile Tyr G n Asn Lys e Hs Ser Phe Arg Arg Lys Lou Ay Gu Leu
290295300 Arg Wi Lys Qu Pro Asp Asn His Trp Asp G n Val Ser Lea Ile Ser
305310315320 Val Ser Val e?u%"Lys Ay Gn®he Ay Gu Cys Ay Gn Arg Gy
325330335 Ay Tyr Leu Asp VaI VaI Asn Ile Pro Gu Pro Ala Lys Asp Gn Ile
340345350 Leu Ly Cys Pro Pro Val Ala Ay Gn Leu
35536036"5“@0?10\’%{? G)b“sbﬂ“lx)@ﬂ Vﬂbble\/ﬁﬂ PJA&E‘VP%SB 6hfL§/§ Pro Gy Asp Pro Ser Tyr

Ser Val Leu Ser Val Lys Asp Met Glu Ala lle Leu Thr Leu Ala Ala
215 280 285

Lys Tyr Gly lle Val Val lla Ala Asp Glu Val Tyr GIn Asp Asn Val
290 295 300

Phe Giy Asp Ala Lys Phe His Ser Met Arg Lys Val Leu Lys Asn Leu
305 310 315 320

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



310375380 70 Asp Leu Phe Ile Lys Qu Val Asp Qu Ile Hs Gu Ala Leu Arg

Leu
Ser
Leu
Asp
Val
Ile
Al a

385390395400 G n Cys Arg Gn Leu Tyr Qu Ay Thr Lys Arg Met Lys Arg Val
405410415 Cys Leu Gu Pro Hs Ay Ala Met Tyr Leu H's Pro Ser Val Ser
420425430 Pro Gu Lys Leu Ile Thr Thr Ala Lys Ala Gn Lys Ile Gn Pro
435440445 GQu Phe Tyr Ala |[le Qu Leu Lau Lys Arg Ser Ay Ile Cys Val
450455460 Pro Ay Ser Ay ¥he Gy Gn Pro Qu Ay Asp Tyr Hs Ile Arg
465470475480 Thr Rho Lou Ala Lys Ay Thr Qu Tyr Ile Qu Arg Phe Val Lys
485490495 Hi s Asn G u#de Met Asp ¥¥ Tyr G u 500505 <210> 35 <211> 1500

<212> DNA

Gin Lys Ala lie Glu Ala Ala GIn Lys Leu Gly lle Pro Ala Asp Glu
450 455 460

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



<213> Aspergillus nidulans <400> 35 atgacgaccc gaacgacagt tcctaatgcc

t cgcaacgcg ctctatccac tgeggctgtt60 cgttgcctga ccctagacaa catcaattcg
aacgtcaagg ctgccaagta tgctgttcgt120 ggagaactcg ccgttaaggc ggaggaat ac
cgt gt gaggc tggctcaggg agacaagacal80 ctgccgtttg acagcgttat tttcgccaac
at cggcaat c ctcagcagct cgaccaaaag240 cccatcactt tottccgtca agtcctcagt
cttatggaaa accactact gttaagcaag300 71 aaagatgocc ttcgtacgtc tacggetat
caggatgatg ttatcgagcg ggccgagaag360 cttctggccg aagtccagag tgttggtgca

t acagt caca gccaaggtgc toccctgatt420 cgcgagagtg tggccaagtt cattgaagaa

cgt gat Ofettadtes cEASRHRA AoREAE eAdIthet titREett! Mafdafhdd 90%kaIC Ctcttccggt
gt aaacacca ttctgaacgt catttgtaat540 gggccaaatg ctggtgtcct agttccgatt

Coccag! AyaRtAgiaaatAsGaAL! 1aBRGE CoRtAOR At Cagio toltcottac

cacttagaag agcagaaggc ttggggtacc660 gacatcggta caat caagaa gtcattggaa

caguCCagad, (LOCANCAn LARGALY £A6IR0. J0aRIL Al fy kil caggre 1 ggcaacceg

acgggcgct ttgagtcc agctgata aagagcgt cc ttgacatcgc cgcggaagag
aaget c 4 t a,£0g agaattcaca
oot t el aicRiEl ARNLTI AR, SRR ROl o Caeaat ot
gagettgttt ccatcacag.tacttceaaqg960 at ggt t at gt,gg ccat cgogga
ggttac t‘itgjt%?ggc ?%5&5%5 tgfa%cfadgtt %‘%Eﬂqﬁaég 8*?’%%8%% %ﬁ%&ggﬁ: c aé)@t cta caagttcatc
agcat cat gc totgocctce tgtcagc 10 atgtttgg ttgaactgat ggtgaaccct
ccaaag gaégfég"@?,b gﬁ%@&%}% °6853Tg§£¥g&gg°g&af§ga{%gﬁaé‘%gaéa‘%gtc%t at®acgg cat ccgggaa
ggact gcgcc agcgcgectt tgccactat 1200 gaagatttc aacggatgga gggt gt cgag

t gccaadgiibfatadtc a@g’ﬁj‘?ﬁé ageatent Hegactceacab 0faapestett taetegasett %% gcc t eccaaggcet
att gaagccg ctgccgctga gaaccgcgcc 1320 gcagacgaat tctactgcct ccgtacctt
gacgccdéetegaggageteetpedie tetpeandta gieseitoseancesegichenragatatg cdéagga gaacacgcetc
cacttccgca ctactttcct cgcaccaggc 1440 acggactggg tggagcgtat cgtgaagttc
cat t ccgtitcasetatageptosed taatitadietatedgf tatsOOtseivhags Bbrateg@dg > M99 <212> PRT <213>

Aspergi |l | us ni dul ans
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
<210> 32

<211> 520

212> PRT

<213> Candida albicans

400> 32

Met Leu Arg Val gsn Ser Arg Leu Leu Tgr Thr Arg Lys Ser Gin Phe

1 1 15

Met Phe Thr Ser Asn Ser Leu Arg Phe Leu Ala Thr Phe Lys Pro Ala



72 Met Thr Thr Arg Thr Thr Val

Thr
Al a
Arg
Phe
Phe
Asp
Al a
Ser
Au

Ala Ala Val Arg Cys Lea Thr Lou Asp Asn Ile Asn Ser Asn Val
Ala Lys Tyr Ala Val Arg Ay GQu Leu Ala Val Lys Ala A u 354045 A u Tyr
Val Arg Leu Ala G n Ay Asp Lys Thr Lou Pro Phe Asp 505560 Ser Val
Ala Asn Ile Gy M Pro ann Leu Asp G n Lys 65707580 Pro Ile Thr Phe
Arg G n Val Leu Ser Leu I\/b? G u Asn Pro Lou 859095 Lou Lou Ser
Ala Lou Ar gonhr Ser Phe gy Tyr Gn 100105110 Asp Val
GQu Lys Lea'Lea Ala AQu Val Gn Ser val' 115120125 Gy Ala Tyr Ser
An dy Ala Pro Lau Ile Arg Qu Ser Val 130135140 Ala Lys Phe Ile Qu
Ar %sﬁ% I.CguyThrP qﬁr I'?irsohsba‘l 176 fésinrg) "6 ﬁrWa?%rlu %f%515§0155160

35 40 45

Tyr Ala Val Arg Gly Lys lie Pro lie Ile Ala Asp Glu Leu Asn Glu
50 55 60

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

Pro Asn Ala Ser Gn Arg Ala Lea Ser
202530 Lys

lle Au Arg



Lou Tyr Lou Thr Ay Gy Ala Ser Ser Gy Val Asn Thr Ile Lea M 165170175 Val

Ile Cys Asn Ay Pro Asn Ala Qy Val Leu Val Pro Ile Pro Gn 180185190 73
Tyr Pro Leu Tyr Thr Ala Thr Leu Ser Lea Lea Asn Ala G n Cys Val 195200205
Pro Tyr Hs Leu Qu GQu Gn Lys Ala Trp Ay Thr Asp Ile @y Thr 210215220
Ile Lys Lys Ser Lea Gu Grt Alsg Lys Ala Ala lily Thr Asp Val Arg
225230235240 Ala Ile Val Vval Il

245250255 .Pro Al a Asp | Lys Ser Val,leu Asp Ile Ala Ala Gu G u Lys Lou
260265270 2l val 116 AP Asp Gu Val®yr Gn Thr Asn Val Phe Ile dy Qu
275280285 Phe Thr Ser Phe Lys Lys Arg Leu Arg Gu Leu Gn Gn Qu Val Pro

ggggiggﬁ;gggokeul_%g GTl}/%g{r)Afsﬁ rﬁ?Qrpvggr ;?g lﬂsnLgr% G\l/glGluSEi’g Leu His Ser Thr Ser Lys

Arg Glu Leu lle Glu Thr Asn GIn Ser Gin Giy lle Asn lle Lys Ala
245 250 255

Leu VYal VYal lle Asn Pro Gly Asn Pro Thr Gly Ala lle Leu Ser Ser
260 265 270

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

Asn Pro Ay Asn Pro Thr Ay Ala Ser Leu Ser



Met Val Gy Qu Cys Ay Hs Arg Ay Ay Tyr Phe Gu Leu Val 325330335
Phe Asp Pro Leu Val Ala Ala G n Val Tyr Lys Phe He Ser |l e 340345350 Met
Cys Pro Pro Val Ile Ay Gn Cys Lea Val Qu Lea Met Val 355360365 74
Asn Gy Ile Arg Gu Gy Leu Arg G n Arg Ala Phe Ala Leu Tyr 385390395400
Ala Phe Gn Arg Mt Gu Ay Val Gu Cys Gn GQu Pro Gn Ay 405410415
Met Tyr Lou Rho Pro Thr Ile Ser Leu Pro Pro Lys Ala Ile G u 420425430
Ala Ala Ala G Asn Arg Al gl a Asp Gu éPJ}'e Tyr Cys Leu Arg 435440445
Lep Asp Ala Thr Ay Val Cys Val Val Pro Gy Ser Gy Phe Ay 450455460
Lys Gu Asn Thr Leu His Phe Arg Thr Thr Phe Leu Ala Pro Ay 465470475480
ASITOR e bt BYuheb %o VB! oyb 4 ENShrbiuG B oiG U Phe Mot Al'a 485490495
420 425 430

Met Tyr lle Phe Pro 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



Lys Tyr

ggccot cgt c
gtccgtggtg
aagtotttgc
caaaaaccca
gaaaaaccgg

tcaccttott

220300 LGl 58905 RN

gt aatt egg
caagacct

t gcaac

accct gt

ggt acc
gttcgt
gacat c

agagcgtgge

FebBeegrtiergs Harua

tacggtecce aaatigatet
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
34

505
PRT

<210>
<A
212>
A%

<400> 34

cetttgacag tgtcatttie

ccgtcaagta ctcagtcttc tcgagaacac cgcattgctt 300

caacc

catgagtgga
tgaccaattt
cgteggttatt
agttttecec
caatatttac

ggaacccgac

P s sttt it
Jegeribsiiads LRt -ty
HereeBE5RREER FBtat Cobeocconcgagsao

tctatggtat cttacagect
aaaaaatcat ttgatgaage
aatcccggta atcctacteg
tttgctaageg caaagggeat

caaaacaagt ttcattettt

aatcattges

tcaatttggt gaatgtgetc

cgctaaggat caaatcctea

attattagta
catcaaagaa
gggaacaaag
toccagegte
tgacgaatte
tggatttegs

tgaatacatt

Schizosaccharomyces pombe

gacatgotag
gttgatgaga
cgeatgaaga
tcacttoccg
tatgogatag
caaccagaag

gaacgatttg

accaagtite
aaagagegteg
aactagctac
taaatcctee
tteatgaage
gagttteatg
aaaagtiaat
aattgettaa
gtgattatea

tcaaagetca

aggtcctgcg gtcgtattc ggctacaacc aggacgtcat tgaccgggct 360
420
R B IR Rt 2o ccq4s0

C ¢l gct,gaat gt cat c540
Heiae Do

e

gtacaccgcc600

BB CoSggoact oag720

ctecgageaa
atctaaaaaa
agcettgeatt
agtattgctt
taggagaaaa
gettatttee
atatttggac
cattgacatt
taaacctggt
actgcgttta
tttagaacce
cactacagee
gogtteagat
tattcgaate

taatgaaata

660

120

180

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1518

Lys <210> 37 <211> 1506 <212> DNA <213> Aspergillus fum gatus <400>
37 atgatcacag aacccaccat gaccgtgcca tataccacca agcggaccgc ttotgatotc60

gtctocgtgc cgat aat at c aat occaacg tcaaggeggc caagtat got 120
agettgocgt caaggeggag gaataccgtg tgagattggc caagggagacl80
gccaat att g paacccoca gcagct ggat 240

75



gt gt accaga ccaacgtctt cgtgggcgag ttcacatcct tcaagaagag actgcgccaa900
ctccagcagg aggtgcctgg caagtacgac aatgtcgaac ttgettctct gcacagtgtg960

t ccaagggt a tggtgggcga at gcggtcac cgaggcggtt actttgaact cgtcggattc 1020
gaccccttgg tcgcaccga gatttacaag tttgttagca ttatgectgtg cccgeccggtg 1080

at cggt cagt gcctggtcga acttat gg% aacccaccca agaagggcga gcccagttac 1140
gagttgtat c agaaggagta caacagca agcgat ggcc tacacaagcg tgccetcgcc 1200
ctgtacgaag ccttcaagca gatggagggc gttgaatgcc aggagcctca gggcgccatg 1260
tacctettcc cgcagcatcac cctgccocce aaggccgt agccgccgce tgccgaaggt 1320
cggaac#&Eﬁheaﬁ’ﬁa“é?tT&'tg”’c&s@gE"c 8’&%@&@%%&3’8“ ?‘5&1 ggtgt ttgcgtggtc 1380
ccoggtticcg getttggaca gaaggagaac acgctccact %cgcacaac ettccttgcc 1440
ccoggcactg actgggtcga gcggatcgtc aagttccacg ccgagttcat ggccaagtat 1500
aaatag 1506 <210> 38 <211> 501 <212> PRT <213> Aspergillus fum gatus 76
<400> 38 APt Lep|Asp S Phey Gus BioAspila s Serfise /8y Ay 88 Tyr “Thr Thr Lys Arg Thr
151015 Al a Ser 2Asp Lou Ay P Arg Arg Lo@oArg Ala Asp Asn |Ile Asn Pro
202530 Asn Val Lys Ala Ala Lys Tyr Ala Val Arg Ay Qu Lou Ala Val Lys
354045 Ala u Gu Tyr Arg Val Arg Lou Ala Lys Ay Asp Lys Ser Lou Pro
505560 L dsnAdlp G e \Ee s &1ise T A1 ArB&NGRip Lasn Pro G n Gin Lou Asp
65707580 G m¥Lys Pro Ile #r Phe Rho Arf§ G n Val Leu Ser Lou Leu G u Asn
859095 Thr Ala Leu Lou Qu Lys Pro Qu Val Lou Arg Ser Ser Rho Ay Tyr

100105110 Asn G n Asg Val Ile Asp Arg Ala Lys Lys Lou Leu Ala Asp Ile G n
Ala Ile Leu Ala Asp Glu lle Gin Asp Asp Leu Leu Glu Asn Pro Ser

50 55 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



115120125 Ser Val Ay Ala Tyr Ser His Ser Gn Gy Ala Pro Val Ile Arg Gu
130135140 Ser Val Ala Lys Rho Ile Qu GQu Arg Asp Gy Phe Pro Ala Asn Pro
145150155160 G n Asp Lou Tyr Lou Cys Ala Gy Ala Ser Ser Ay Val Ser Thr Lou
165170175 77 180185190 Pro G n Tyr Pro Leu Tyr Thr Ala Thr Leu Ser Lou Lou
Asn Ala G n 195200205 Cys Val gyo Tyr His Lou Gu Gu Asp Lys Ala Trp Ay
Thr Asp Val 210215220 Gu Ala Ile Arg Gn Ser Lou Val Arg Ala Lys Ala G u
Gy Thr du 225230235240 Val Arg Ala Ile Val Val Ile Asn Pro Gy Asn Pro Thr
Ay A Ser Val Lou Asp Ile Al a
Ala G 3@%?{? %%g%gg%’?@ ﬁglz'éefw%?’*@ FInAﬁQ AAd g‘*”l?A')séE A u Val Tyr Gn Thr Asn
Val Phe Val 5280285

Ser Gly Ser Met Val Ser Tyr Ser Leu Ser Glu Glu Asn Asn Trp Asp
210 215 220

Ile Asp Phe Asp Gin Phe Lys Lys Ser Phe Asp Glu Ala Ser Lys Lys
225 230 235 240

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



Gy Gu Phe Thr Ser Phe Lys Lys Arg Lou Arg Gn Lou Gn Gn G u 290295300
Val Pro Ay Lys Tyr Asp Asn Val Qu Leu Ala Ser Lou H's Ser Val 305310315320
Ser Lys Ay Met Val Ay Gu Cys Ay Hs Arg Gy @y Tyr Phe A u 325330335
Lou Val Gy Phe Asp Pro Lou Vol Ala Ala Qu Ile Tyr Lys Phe Val 340345350
Ser Ile Met Lou Cys Pro Pro Vaolle Gy Gn Cys Lou Val Gu Leu 355360365
78 370375380 Lys A u Tyr Asn Ser Ile Ser Asp Gy Leu H's Lys Arg Ala Leu Ala
385390395400 Leu Tyr AQu Ala Phe Lys Gn Met Qu Gy Val Au Cys 0ln Gu Pro

405410415, G Al T u,Phg Pro,Ser Ile Thr Lou Pro Pro Lys Ala
420425%%LWa%9g'%Lﬁ %g%yﬂyéaj”hﬁ%g%@udl'f/L% é;rgéfé Ala Asp Au Rho Tyr Cys
435440 Leu Arg LoU Lou Asp Al a r Ay Val Val Val Pro Ay Ser Ay

Gin Cys Arg GIn Leu Tyr Glu Gly Thr Lys Arg Met Lys Arg Val Ser
405 410 415

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 60

cgttgectga cecctagacaa catcaaticg aacgtcaagg ctgccaagta tgotgttcet 120
geagaacteg cogttaagee geaggaatac cetgtgagge tggcteageg agacaagaca 180
ctgccgttty acagegttat tttcgecaac atcggcaate ctcageaget cgaccaaaag 240

cccatcactt tottoccgtea agtcctcagt cttatggaaa accetctact gttaageaac 300



450455460 Rho Gy G n Lys Au Wh Thr Lou H's Phe Arg Thr Thr Phe Leu Al a
465470475480 Pro Ay Thr Asp Trp Val GQu Arg Ile Val Lys Rho Hs Ala Qu Rho
485490495 Met Ala Lys Tyr Lys 500 <210> 39 <211> 1497 <212> DNA <213>
Aspergill us oryzae <400> 39 atggcgactc agactacagt gtcctacact actacacgca

cottgtecac cougotcgt60 tgcctgaacc ctgataacat caaccoccac gtcacggagg

ccaagtat gc cgtccgtggt 120 gagct

gct g tcaaggccga ggagtaccgc gt gaaact gg

ccaat ggaga caaatcgtta180 cotttcgaca gtgtcatctt tgccaacatc ggcaatcocc

aacagotc atgcca%aata%gg % g 7% Gat %?CE %t ict%c ccccaa t acjcagtotc ctcgagaacc
ct caactGErE Ea b ARG SHHGBag I AR R e F AR B ¢ F? % at Pda caagat gt cg
tt gacc caa ctc tcca t gci.t.ac agtcacagcc
agggagggggg %éfg i%tgggg q@?‘gﬁ’égﬂ %Gc?éaég??ggﬁm gg ‘i’f@gt gat ggatt cc
ngcca%g&ggatgggagggccaagtng cat?gaagaa cetgatgget teccocecgecga cectoagtog

ctttacetta ctggtggtege ctottecggt gtaaacacca ttotgaacgt catttgtaat 540

gggocaaatg ctgegtetect agticogatt ccccagtate ctetgtacac agocactita 600

tocctotiga atgetcagtg tgitecttac cacttagaag agcagaagge ttggegtace 660

gacatcgota caatcaagaa gtcatiggaa caggccaage ctgeaggcac tgacgticge 120

gocattette ttatcaaccc tggeoaacccg acgggegett ctttgagtec agetgatate 780

aagagegtec ttgacatcge cgeggaagag aagetogteg taattgcgga cgagegtatac 840

cagacaaatg tgtttatcgg agaattcaca tcgttcaaaa agaggctccg ggageigoag 900

caagaagtac ctggtaaata cgacaatgtc gagettetit cccttcacag tacttccaag 960

ggtategtte gtgaatgtee ccatcgcgga ggttacttog aactggttge atttgatcce 1020

ttgettgctg ccocageteia caagticatc agcatcatgc tetgecctce tgtcateggzg 1080

caatgtttegg ttgaactgat ggtgaaccct ccaaaggagg gogagcccag coatgagttg 1140

tatcagaagg agtacaacgg catccgggaa ggactgegee agegogectt tgecoteotat 1200

gaagctttic aacggatgea ggstgtogag tgeccaagage ctcagggtge catgtacctt 1260

ttcoctacta tetcactgec tcccaagget attgaagceg ctgecgetga gaacegegee 1320

gcagacgaat totactgect cogtcteett gacgeocactg gtetttgoet cetccetgge 1380

tecggotteg gtcagaagga gaacacgete cacttccgea ctactttoct cgcaccagge 1440

acggactggg tggagegtat cgtgaagttc cattcogagt tcatggccaa atacaaatag 1500

<210
<21
A
213

36
499
PRT

<400> 36

Aspergillus nidulans



ttctgctgog
ccccaggcecg
ctcctgaatg
gt gact gcca
attgtggtca tcaacccogg
aatgttcttg accttgctgc ggaggagadyg cttgttgtta ttgoggacga
acgaacgttt tcgagggcga gttcatttcg ttcaagaaga ggcttcgtca
gagacaccag ggaagtatga t t t ggt ct ei t cacagt gt
at ggt gg‘@bg"raﬁ‘f 3?@?&'0?‘%‘%8?8”9?%}%3 :sﬁrgg't“t}ﬁé&ia g‘%f ggatt
gttcagdccc agatctdcaa gcttgtgagce atcggacttt ccaccagt
tgtttgottg agettatggt gaacccaccc aaggagggcg aaggcagcta

seces AR STl SRR LRI RS o

gccat
cccaccatca ctctidccacc caaggc

gt gt oct egt
cgcaat gt gt
tccgtaactc

occtattccg caataccctc
accctacctc ctcgaagagc
gttggcgcag gcccggtcta
taaccctact ggtgectett

tttacactgc
aaaaggettg
ccggcact ga
t gagcgccga

C

g’ g
tt gaggctgc@ aggct gagaa
gatgagttct actgottgog tctcctcgac gctaccggtg tctgtgttagt

ctggtoctc gtctggcgtc agcaccattc tcaatatcat ctgcaacggc540

caccctttct 600
gggt accgat 660
cgttcgttcg720
ggat at caag780
ggtttaccag840
gct gcaacag900
gt ct aaaggt 960

cgaccct gag
catt ggacag
t gagct gt ac
cttatacgag
gtatctettc
ccgt gccgec
occt gget cc
ccct ggcact

1020
1080
1140
1200
1260
1320
1380
1440

ggcttcggcc agaaggagaa cactctgcac ttccgcacaa ctttcctgge
gattgggﬁ g*aa‘ﬁegg%ﬁxfgi*ac"ah £5 g’ééﬁu tectjaalet Ly fgfdeaagt a caaataa 1497 <210> 40
<211> 498 <2$2> pPM <213> pergillus ordzae 80 <400> 40 Met Ala Thr G n Thr
Thr Vval Ser Tyr Thr Thr Thr Arg Thr Lou Ser 151015 Thr Pro Ala Arg Cys Lou
Asn Pro Asp Asn Ile Asn Pro His Val Thr 202530 u Ala Lys Tyr Ala Val Arg
Ay G §ubii AsgdahAne by dlpniln @y fsictys Budeubrotbhe Aspg Val Lys Leu Ala Asn Gy
Asp Lys S&t Lou Pro Phé%Asp Ser 505580 Val Ile Phe Ala Asn Ile Sly Asn Pro
Gn Gn Lou Asp G n Lys Pro

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



65707580 Ile Thr Phe Phe Arg G n Val Lou Ser Lou Lou Gu Asn Pro G n Leu
859095 Lou Asn Asn Thr GQu Ala Lou Arg Thr Ser Phe Phe Tyr AQu G n Asp
100105110 Val Val Asp Arg Ala Lys Lys Lou Lou Ala Asp Val Gn Ser Val Sly
115120125 Ala Tyr Ser H's Ser Adn Sly Ala Pro Val Ile Arg Gn Ser Ile Ala
130135140 Lys Phe Ile Qu Div Arg Asp SIy Phe Pro Ala Asn Pro G n Asp Lou
145150155160 Rho Cys Cys Ala S Ala Ser Ser Sly Val Ser Thr Ile Lau Asn Ile
165170175 81 180185190 Pro Lou Tyr Thr AI a [ hr Lou Ser Lou Leu Asn Ala G n
Cys Val Pro 195200205 Tyr Leo Leo n Lys Ala Trp Ay Thr Asp Val
Thr Al dyn Pre Leydyn Byobja Apg Laser day '—‘LLbQF“AG'aG@ F\YSA%é Arg Ser Thr Ay Thr Asp
Val Arg Ser ¥95230235240 200

Pro Tyr His Leu Glu Glu GIn Lys Ala Trp Gly Thr Asp lle Gly Thr
210 215 220

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



Ile Val val Ile Mh Pro Gy Asn Pro Thr Gy Al a Ser
Asp Ile Lys Asn Val Lou Asp Lou Ala Ala Gu Qu Lys

Ser Rho Lys Lys Arg Lou Arg Gn Leu Gn Gn Qu Thr
Tyr Asp Tyr Val Qu Lou Val 54 Leo H s Ser Val Ser
Val Ay Qu Cys Gy Hs Arg Ay Ay Tyr Phe Au Lou
Asp Pro Qu Val Gn Al a Gn Ile Tyr Lys Lou Vol Ser

Lou Ser Al a 245250255 Qu
Lou Val 260265270 Vol
Ile Ala Asp Gu Val Tyr @ n Thr Asn Val Rho Gu Ay G u Rho 275280285 Ile
Pro Ay 290295300 Lys
Lys dy 305310315320 Met

Val

dy 325330335 Rho

Ile Ay 340345350 Lou

Vol

Mh 355360365 82

P P Met
%03723 rﬂ%sww'wﬁ? et ég%k'aﬁ’hg AMO“ A Ala PS Ala Lou Tyr O

385390 400 Ala Phe’®n Gn Met Ay Vval

Glu Ala Phe Gin Arg Met Glu Gly Yal Glu Cys Gln Glu Pro GIn Gly
405 410 415

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 gaccgtgcea tataccacca ageggaccge ttetgatete

gecoctegte gtetecgtge cgataatatc aatcccaaceg tcaaggegec caagtatget
gtocgtzets agettgocgt caaggoggag gaataccetg tgagattgge caagggagac
aagtotitge cetttgacag tetcattitec gccaatattg goaaccccca geagetggat

caaaaaccca tcacctictt ccgtcaagta cteagtictic tcgagaacac cgecattgett

60

120

180

240

300

Cys Gn Lys Pro Gn Ay Al a



405410415 Met Tyr
420425430 Ala Lys Ala G u Asn Arg Ala Ala Asp G u Phe Tyr
435440445 Leu Asp Ala Thr dvy Vval
450455460 Lys G u M Thr
465470475480 Asp Trp Val

485490495 Tyr
neof or mans <400> 41 atgcccagac ttagcaacgt ctattgtccc aaatcactct tacaacgtca

gaccat ccaa60 atca

t gat ac EPeAFHE 3&5‘&969:%8%

caagge
aaagat

acl180
RESHS

gtaattcgge
caagacctgt
tgcaacggte
accctgtece
getaccgace
gttcgtgota
gacatcaaga
gtgtaccaga
ctecagecage
tccaaggeta
gaccecttgg
atcggtcagt
gagttgtatc
ctgtacgaag
tacctettoe
cgeaacgecg
cocggticeg
cccggeactg
aaatag
<210

<21

212>
AP

38
501
PRT

Lys <210> 41 <21

aaatatg
ttgecggaca

agagogtgge

acctetgege

Leu Phe Pro Thr

gttty
tcc aa
tcagageet

s

Il e Thr

ac tat

At

tccttgc

C

Cys Val Val Pro
Lou His Rho Arg Thr Thr P
Gu g Ile Val

fedhet queetsic

at at aact

cac

getgectaca gitacagecca gggagcacca

caaattcatc gaggagegte atgecttcce

tgetecegtog tecoggtetta geacgetget

ccaccgeceg tegtocttetg cogattecce aatatectict

ttetcaatge
tggaggccat
tegtogteat
gegteottga
ccaacgiott
aggtgectag
tegtgggega
tegegecoea
goctgetoga
agaaggagia
ccttoaagea
ccageatcac
acgaattcta
gotttggaca

actgggtega

acagtgogte ccataccatt tagaggagea

coggcaatet ctggtgogeg ccaaggocga

caaccccggt aacccgacgg gtegccteget

catcgocgoc
cgteggcgag
caagtacgac
atgcggtcac
gatttacaag
acttatgetg
caacagecatt
gatggaggge
cetgoecces
ctgtotgege
gaaggagaac

gcggategtc

Aspergillus fumigatus

gaggagaage
ttoacatect
aatgtcgaac
cgaggegett
tttgttagea
aacccaccca
agecgatggce

gtigaatgce

tggtegteat
tcaagaagag
ttgettetot

actttgaact

cgecaacceg
gaatgtcate
gtacaccgee
caaggocteg
gegeactgag
Cagececgag
cgecgacgag
actgegccaa
gcacagteig

cgteggattic

ttatgetets cecogecgete

agaagggcga
tacacaageg

aggagectca

geccagttac
tecectegee

ggecgeoatg

aaggecgtcg aageocgecge tgoogaaggt

ctcotogacg caacggegtegt ttecgtggte

acgetecact

aagttccacg

tcegoacaac

ccgagttcat

cttoctigee

ggccaagtat

Lou Pro Pro Lys Ala lle Qu Al a

Cys Lou Arg Lou
Gy Ser Ay Phe Ay Gn
he Lou Ala Pro Ay Thr

Lys Phe H's Ser Au Phe Met Ala Lys
1542 <212> DNA <213> Cryptococcus

aacgeg cgcettactct
cgé@ cg agct cgcgat
aaggett tgecgtttga

480
540
600
660
120
780
840
500
960
1020
1080
1140
1200
1260
1320
1380
1440
1500

1506



83 actgccaaca toggtaatcc ccaacaacaa ggtcttgatc aagttectet cacttattgg300
cgacaaatta tttccttatt ggagtatecc gatctgatgc agaaacatga gcagttggcc360
aagcagattt accctggaga tgtgattgag cgagccaggg cgttacataa cgaaattggad420
agtacgggtg cgtacactca ttccaagggt gtgttgggta tcagaaagag agtcgccaag480
tttattgaag aacgcgacgg ttacccggﬁp gaccctcaaa atatcttcct caccgccggt 540
gcttctgececg gtgttottc gatccttggt” gtcgccacc gcagaggtga tggcetgcat gé00
atccccatcc cccaatatcc cctctatacc gccaccotcg cttacctcga gtctgagcct 660
ctgccat ctttctga agcggacgac tggtcgatga accacgattc tttgctcaag720
agcgtgégﬁé g ggcaagaa gaagggtatc cccatcaagg cgottgtaat cattaacccc780
ggaaacccta c atg titqag a gaggcgat gttgt gcatctagt840
tatgagggégmgﬁgggggﬁb fé%%@@b@ﬁ 5°8§g§??ﬁ58%‘§§g& aacgt ctttgacccc900
gaacagcgac cgttcatttc tttcaaaaad gttttgatgg at gcccaa ggagat cagg960
gaaagt gt gg aactggtatc tttccattcg atctcaaaag gtgttagtgg agaatgtgga 1020
aggagaggtg gatactttga atgtgtcaac attgataa at gt gat gga ccaggtttac 1080
aagat gggagge'd%sﬁt'-é%t@fyt‘f""a"f@t’"é?clteélc‘ég dtic s@a@@gg"éﬁ' '8ggt gt cgacctcatg 1140
gtaccoctc cgaa®bccgg agacgaafxt taccccttatlggaaagaaga aaccgatctg 1200
at ccaaaaca atetcaagtc ccgatcatat ctcatggctg agcatttcaa caaaatggaa 1260

ggtgtttctt q;aacaatgc gaa ga?cc atgtacttgt tcccgaggat taatatccct 1320
cccaaaden ¥pltlagdipblades &%1? Yt tAge ﬁb‘t@'é%& ta ¥ddasgt gat gtatgctttg 1380
gatcttcttg a¥gegaccgg tat Qgtgcg gt ggcdggca gcggttttgg ccaagaaccg 1440

gggacgttcc atttgcgagt gactgccctg tgteccgata ctgctgaatt tatcggtcga 1500
ttccaaaagt tcaacaagga atttatggaa aagtatgcct aa 1542 <210> 42 84 <212> PRT
<213> &hydivddedeusranted iAo kiindladqo6ly dp Lyederrkey PAP g Leu Ser Asn Val Tyr Cys
Pro Lys Leu Leu G A%Arg 151015 60

Phe Asp Ser Val I|le Phe Ala Asn lle Gly Asn Pro Gin Gin Leu Asp
65 10 15 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



>PO200QESRO
V<Y S5 S5SKT TS

Thr
Leu
Arg
Ile
Asn
I'le
Leu
Leu
Val

Ile
Thr
Ay
Thr
Pro
I'le
Al a
Hi s
Leu

Gnille Arg
Leu Asp Thr
AQu Leu Al a
Hs Lys Pro
Gn Gn Gn
Ser Leu Leu
Lys Gn lle
Asri®&E U 11e
Ay Ile Arg

Ser
I'le
Ile
Leu
Ay
Au
Tyr
Ay
Lys

Phe Ser G n
Asn Pro Al a
Lys Ala Asp
Pro Phe Gu

Asp G n
Ty%7Pro Asp
Pro Ay Asp
$r Thr Gy
Arg VaI Al a

Thr
Val
Lys
Lys
Val
Lau
Val

AR

Lys

Met Ser Pro Phe Lys 202530 Pro
Gn Ala Val H's 354045 Tyr Al a
Tyr Val G n 505560 Val Leu Al a
Ile Val 65707580 Thr Ala Asn Ile
Pro 859095 Leu Thr Tyr Trp Arg
100105110 Met G n Lys Hs GQu
115120125 Ile Qu Arg Ala Arg
130135140 Tyr Thr His Ser Lys
145150155160 85 Leu Thr Ala Gy
Al a 180185190

Ser Ala Jy Val Ala Ser |le Lea Ay Val
Pro Gln Tyr Pro Leau Tyr Thr Ala Thr Leu Ser Leu Leu Asn Ala GIn

195 200 205

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



Lou Arg Arg Ay Asp Gy Cys Met Ile Prolle Pro Gn Tyr Pro Leu 195200205
Tyr Thr Ala Thr Leu Ala Tyr Lea Qu Ser Qu Pro Lea Pro Tyr Tyr 210215220
Lea Ser Gu Ala Asp Asp Trp Ser Met Asn His Asp Ser Leu Lea Lys 225230235240
Ser Val Qu QQu Ay Lys Lys Lys Ay Ile Pro Ile Lys Ala Leu Val 245250255
Ile Ile Asn Pro Oy Asn Pro Thy, Gy Ala Cys Leu Ser Gn GQu Ala 260265270
Met AQu Ala Val Val Hs Lea Cys Tyr Qu GQu Ay Ile Val Lou Lou 275280285
Al a Asp (P’;‘JH§ Val Tyr G Qi?gbt Vh Val P@@ Asp Pro Qu Gn Arg Pro 290295300 Phe
Il e Ser Lys Lys Val*Leu Met Asp t Pro Lys Qu Ile Arg 305310315320 G u
Ser Val Qu Leu Val Ser Phe H's Ser Ile Ser Lys Gy Val Ser 325330335 Gy

S UL AR o Yinflp Sl Wl L1 P 303z U

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 60

tgcetgaace ctgataacat caacccccac gtcacggagg ccaagtatge cgteoogiget 120
gagottecte tcaaggecga ggagtacege gitgaaactgg coaatggaga caaategtta 180

cctttegaca gtgtecatett tgecaacatc ggcaatcoce aacagetoga ccagaaacce 240



86 Pro Pro Val Ser Ay Gn lle Gy Val Asp Leu Met Val Ser Pro Pro 370375380

Lys Pro Ay Asp Qu Ser Tyr Pro Leu Trp Lys Gu Qu Thr Asp Lau 385390395400
Ile Gn Mh Mh Lea Lys Ser Arg Ser Tyr Leu Met Ala Qu H s Phe 405410415 Wnh
Lys Met Gu Gy Val Ser Cys Mh Asn Ala Gu Gy Ala Met Tyr 420425430 Leu Phe
Pro Arg Ile Mh Ile Pro Pro Lys gAIa Val G u Ala Ala Lys 435440445 Lys Leu Gy
Lys Qu Pro Asp Val Met Tyr AIA Leu Asp Leu Leu Asp 450455460 Ala Thr Ay
Ile Cys Ala Val Ala Ay Ser Ay Phe Ay Gn GQu Pro 465470475480 <210> 43
<211> 1605 t< 1€> DNA <213> Dicgté%ostcel i um‘{éi scoi deum <400> 43 atgttcaaaa
gaagt t CAFECTAG TPEC5Pa8Y, 2 TEARIAlC (HaRR8ARRT, PTeaIkEL) BARPAPA 0 20

gaagcacttc gtacatcctt ttiftatgaa caagatgtce ttgaccggge caagaagetc 360

ctcgeggatg tocagagest tggtgettac agtcacagece agggagegee tgtgatocec 420

caaagtatcg ccaaattcat tgaggagcgl gatggatiocc cggccaacce toaggattte 480

ttotectece ctgeteccte gtotggeete agecaccatic tcaatatcat ctgcaacgge 540

ccocaggeeg gtgtoctegt coctattocg caatacecete tttacactge cacocotttct 600

ctectgaatg cgeaatgtet accctacetc ctegaagage aaaaggettg gggtaccgat 660

gtgactgeca tocgtaactc gttgscgcag goccgegteta ceggeactga cgttegttcg 720

attgtgetca tcaaccecgg taaccctact ggtgcetett tgagegecga ggatatcaag 780

aatgttotig accttgetge ggaggagaag cttgttgtta ttecgegacsa getttaccag 840

acgaacgttt tcsaggecga gticatticg ttcaagaaga ggcttogtca gotgcaacag 900

gagacaccag gcaagtatga ttatgtegag ttggtcicte ttcacagtgt gtetaaaggt 560

atggtegecg agtgtggcca cogtgetgee tactttegage tgetigegatt cgaccotgag 1020

gttcaggeee agatctacaa gettgtgage atcggacttt geccaccagt cattggacag 1080

tgtttectty agettatget gaacccaccc aaggaggecg aagecageta tgagectgtac 1140

cagaaggagt acaatggaat cagcgapgga ctgcacaage gogectttige cttatacgag 1200

gccttecaac agatggagee cgtigagtet cagaascctc aggetgecat gtatctottc 1260

cocaccatca ctoteccace caaggocatt gaggetgeca aggetgagaa cogtgcocgee 1320

gatgagttet actgettgog tctocicgac getacogetg totetgttgt ceotggetee 1380

gecticegee agaaggagaa cactoctgeac ttccgcacaa ctitectgge coctggeact 1440

gattgggtte aacggatcet caagttccac tocgaattta tggccaagta caaataa 1497

<10> 40

211> 498

<212> PRT

<213> Aspergillus oryzae



tatcaacaa ttattcaacc actttoaaat actactacaa caacaataat taataataat120
aatataacta attttgaaaa aatgacacat aaaaaatcta tgacaattga taatatttgcl80
caaaat gt aa gaaatgcaca atatgcagta cgtggtgaat tagttattcg tgcagaagca240
atttcacatc aattacaaaa acaaaaaaca gaaggcacaa aaacattacc atttgaagag300
attgtctatt gtaatattgg taatccacga caattgaaac aaaaaccatt aacttatttc360
cgtcaagttg tatcattagt tgaatgtc gatttattag ataatccata cgttgaaaag420 87
atatatccag ccgatgttat ctcacgtget aaagagatat taggatcaat taataatacad480
acaggtgcct attccaatag tcaaggtatt ggtttagttt taagatcagt tgcagatttc540

at agag ¢ gatggaca taaatctgat ccatccgaaa ttttccttac agatggtgca600
tcagtt g tacaacqgt at tttgaaactt ttaattaaag atcgttcaga cggtatctta660

at t ccadifk blachie in Jrcbr dat etrabyadir Jeche ety bew 8t at aa t ggcagt caa720
ttagggtlacc tattaad t ga agagaaag 0 t ggt cact cg éfgat ctccca attggagcat 780
tectacaatg atgcagtttc aaagggtatt aatccacgtg cactcgttat catcaatcca840
ggtaat ccaa ctggtcaatg tttagataga gcaaat at g aagagattgt caagttttgto00

t t agaadBgloatigt é@?ﬁt‘teueﬁﬁ'ﬂ Gipcheg den gbﬁaﬁfﬂc&'& tsléﬁgTé’gaat gt ttatgtcaaa960
gagagt aaac catt@at ctc attcaa®aag gttgtcaadl atatgggtgg tgattatgca 1020
gatttagaga tggtttcatt ccattcagtt agtaaaggtt tcgttggtga atgtggtaaa 1080
cgtggtggat atatggaatt aaatggtgtc actcaagatg ttaaagaga aatttataaa 1140

ct cgcaf Matltygdvrtt\at‘@'t#etﬁafaﬁlgtwu Ata Yedtloyadia flydilugttga tttaatggtt 1200
cgt ccaccag t¥gct ggt ga acadl cacat gat ct Macc ttaaagaaag agataatatc 1260
tatgaatctt taaaaaaaeg tgcaaatctc ttaacaaatg attaaataa tettgaaggt 1320
gtaacttgta atccatcaga aggtgcaatg tatgetttcc cacaaattcg tcttccagct 1380
aaagct gtralysat dvgbaakia tAsie Bt Asgdys Seralgofee Bop &pgfet t acta ttgtattcaa 1440
ttact cgaa® ccactggtat ébgtgttgta ccaffgtagtg gtttcggtca aaaagat ggt 1500
acttggcatt ttagaactac attettacct tctgaagaag caattgaagg tgtttgtaag 1560
agaatcgctg atttccatca atcatttatg aataaatata aataa 1605 <210> 44 <211> 534
<212> PHT!leZh@AlDhant Mo it e RinuRre dil s 6 i lbe Lkaw GBBLWEPUO Phe Lys Arg Ser Lou Lys Val
Lou Le65 Ser Mh Pro Pio Ile Asn 75

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



151015 Arg Val Lys Pro Ser Ser Thr Ile Ile Gn Pro Leu Ser Asn Thr Thr
202530 Thr Thr Thr 1le Ile Mh Asn Mh Asn |le Pr

Thr H's Lys Lys Ser Met
Ala Gn Tyr Ala Val Arg
Hs Gn Lou Gn Lys Gn
GQu lle Val Tyr Cys Asn
Pro Lou Thr Tyr, _Phe Arg
Lou Lou Asp Asr®Pr o Tyr
Ser Arg Ala Lys Qu lle
Tyr

Ser Asn Ser,. Gn Ay Ile Ay Leu Val
Pro Leu Tyr Thr Ala Thr Leu Ser Leu’leu Asn Ala GIn

Thr Ile Asp Asn Ile Cys
Ay GQu Leu Val Ile Arg
Lys Thy, Qu Ay Thr Lys
Ile Ay Asn Pro Gn Gn
G n Val Val Ser Ley Val
val Bu Lys 11e Y Pro
Leu Gy Ser Ile Asn Asn
Leu Ar

WMh Phe G u Lys Met 354045

G n Asn Val Arg 505560 Asn
Ala Gu Ala 65707580 Ile Ser
Thr Leu 859095 Pro Phe Qu
Lou 100105110 Lys G n Lys

G u 115120125 Cys Pro Asp
Ala 130135140 Asp Val Ile
Thr 145150155160 Thr Ay Al a
Ser 165170175

Cys Val Pro

195 200 205

Tyr Leu Leu Glu Glu GIn Lys Ala Trp Gly Thr Asp Val 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



89 Gu lle Phe Lets Thr Asp Gy Ala Ser Val Gy Val Gn My Ile Leu 195200205
Lys Leu Leu Ile Lys Asp Arg Ser Asp Ay Ile Leulle Pro Ille Pro 210215220
Gn Tyr Pro Lou Tyr Ser Ala Thr Ile GQu Leu Tyr Asn Ay Ser G n 225230235240
Lou Gy Tyr Leu Leu Asn tilts tilts Lys Ay Trp Ser Lea (Na Ile Ser
245250255 G n Leu GQu H's Ser %yr Asn Asp Ala Val Ser Lys Ay Ile Asn Pro
260265270 Arg Ala Leu Val Ile e Asn Pro Gy Asn Pro Thr Ay G n Cys Leu
2752802853 p Arg Al a %@E Met G|J(3{?ﬂle Vol Lys Phe Cys Leu tilts Lys M
290295300 Val Vval Lou L Ala Asp dU"Val Tyr Gn du M Vol Tyr Val Lys
305310315320 G u Ser Lys Pro Phe Ile Ser Phe Lys Lys Vol Vol Lys Asp Met Gy

325330335, 3 Tyr, Ala Asp Lou t Vo r Phe H's Ser Val Ser Lys
340345%?})‘“@ 693%26\9 s';;é"‘if“tﬁ USB%QE Q}“‘[@% Lo t{r%‘k Gy Tyr Met Gu Lou Asn

Ala Phe Gln GIn Met Glu Gly Val Glu Cys GIn Lys Pro G!n Gly Ala
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



355360365 90 Ay Leu Cys Pro Asn Val Ile Gy Gn Lou Val Val Asp Lou Met
Val 385390395400 Arg Pro Pro Val Ala Ay Qu Gn Ser Hs Asp Lou Tyr Leu Lys
G u 405410415 Arg Asp Asn Ile Tyr Au Ser Leu Lys Lys Arg Ala Asn Lou Lou
Thr 420425430 Asn Ala Lou Asn Asn Lou Gu Ay Val Thr Cys Mh Pro Ser Qu Ay
435440445 Ala Met Tyr Ala Phe Pro Gn Ile Arg Lou Pro Ala Lys Ala Val GQu
450455460 Tyr Ala Asn Ser Ile Ay Lys Ala Pro Asp Ala Tyr Tyr Cys Ile Gn
465470475480 Leu Lou Qu Ala B dy Ile Cys Val Val Pro Ay Ser Ay Phe A Y
485490495 G n Lys Asp Ay Thr Trp His Phe Arg Thr Thr Phe Lou Pro Ser GQu
500505510 Au Ala lle u Ay Val Cys Lys Arg Ile Ala Asp Phe Hs G n Ser

5155205&5cdela okdtadihe boascadoan ektestedB0aagttcctot cacttattgg 300
cgacaaatta tttccttatt ggagtatcoc gatctgatge agaaacatga geagttggee 360
aagcagattt accctggaga tgtgattgag cgagccagee cgttacataa cgaaattgea 420
agtacggegtg cgtacactca ttccaagget gtgtiggeta tcagaaagag agtcgccaag 480
tttattgaag aacgegacgg ttaccoggeg gaceotcaaa atatottcot caccgecgst 540
gottotegcog gtettgottc gatecttest gtogeocctee goagagetga tgectgeate 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
ggtetttett goaacaatgc gmaaggagoc atgtactipt tcoccgaggat taatatcoet 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
210> 42

<211> 480



<210> 45 <211> 1710 <212> DNA <213> Trypanosonma brucei

gt aagaagaa
at cct gaacc
cgacaat gaa
ttcacat caa
gagccgacga
acgaact ggt
ttcaccgcca

caaagccaag
cacaaaat ca
aggt aaccag
cccacgcgt a
aat cagggag
ttact gcaac
agt gat gt eg

t cgagcgt ac
atttttgtagt
gaattttttc
aagaaggct c
gaaat ccgt t
at t ggcadadc
cttatcgatg

t ct ot c§dPa RRbcct ot gat getgtttccce
aacgt aéligy @yetcasdgofgeransccgcag
agt at gt gaa tgagcgtgac gcctat gt aa
tt acag&®y 4#gcaagcact ggtgtgcgca
aggacgct gt gatgattccc atcccgcagt
t gggagitairo dec tgicipatign Vait Tvadot Po bisFagdgetm Hgded gggcg840
gagaget cga ggcagt@at ac aaagact gtt§ t ggcgaacgg taacgcgacg900
tcgtcgtgat taaccctggt aaccetacag gtggcgtgtt ggagcgcact 960

aacacatt gg
cgagat acgg
agaagggt gg
agt at gccgt
caggcacggg
cccaagccct
ctccatttct
gt gcgegt ct
gct at gcct't
aaccgottca
taatcttaca
atccgctgta

91
cgggttagcgl20
agcacgat cal80
ggcccacgtt 240
gcgegggctt 300
gaagt cgaag360
ggagcagaag420
get t gaggat 480
ctact t gggc540
t gt acgt gac600
ggaggcat cg660
gacgcttgtg720
cacggcacag780

1020

ctaaacatta
cgaaaacaga
ct gaagacct
t ccaagggcg
gt gccgat gc
ttctccttca
ccgottacct
aacgccgt cg
cacat cggcc
at cgt cgcgce
tcgattgtgc
ggcgat gaga
attgcattgt
ctgaacgttg
ccccgegt ge
gt gat ggagg

aggttgccaa gttctgttgc gatcacggtg ttgtgctcat ggccgatgag
aaaat atlet Tr doc Gc adeg dargithg et Gin Hyagt Sert g Ryadgat t gt g
caccaccata caaelaccgac accgtgsttg tttccttgsm ctccgtgtcg
t cggt gagt g tggtcgccgt ggtgggtact tcacactcac aaacgctccg
t ggagcaggt gatgaaattg tgetctatta acctctgcag caacgtcaac
t gacggrachlia &t Tirgeh ép Trgrie e Kby ool g \Jaged t cgac
cagagtacag tsggcattttt gaasddgcctta agcgcagtgc tgacctgcett
t gaacaacat ccgtggtttc aagtcccaat ctgttgaggg cgccatgtac
ctattgagct coctoccaag tacgtgaagc acaacgatga gatgaactca
Tyr Ala Val Arg Gly Glu Leu Ala 1le Lys Aia Asp Lys Tyr Val Gin
50 55 60

1080
1140
1200
1260
1320
1380
1440
1500

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

gtttaccagg
ctcgaacttc
aagggtatta
cctgagttag
ggt cagotta
cact acacgg
gcaaaggaac
gettteccca



92 aaggagggcc gacagcttgc gccggacgcg cgttgggcac tggagcttct cgagagcacc 1560
ggtattgttg tggtgccggg ttctggett gggcagcagc ctgggacact gcacttccgc 1620
acgacgat cc toccacccga agcgcatatg gagcgtgtgg tgaaggact gcgccagttc 1680
caggagggca tttgggccaa gtatgcataal710 <210> 46 <211> 569 <212> PRT <213>
Trypanosonma brucei <400> 46 Mege Asp Il'e Tyr Lau Phe Ser Val Trp Phe Ile Gn
Asn Gu Qu Lys 151015 Cys Leu Asp Phe Leu Asn Ile Ser Lys Lys Asn Lys Ala
Lys Ser Ser 202530 Val Gn Hs Ile Ay Gy Leu Ala Arg Lys An Asn Pro Qu

Pro Thr 354045 Ser. e, P le. Ser Ar g, Tyl y Ala Arg Ser Leu Lys Thr
cor soLEBT Pﬁ%?'ig"é Klp By b AR 5ol lﬁH%' YU B Lys Ay Gy Ala He Vol
65707580 Ser Lys Ay Vol Hs 1Tle Asn Pro Pg Val Lys Lys Ala G n Tyr Al a
859095 Vol My Ay Leu Vol Pro Met Arg Ala Asp Qu Ile Arg Au GQu lle

1001051’.%110Arg Arg Gly Asp Gly Cys Met 1la Pro Vle Pro Gln Tyr Pro Leu

195 200 205

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



Arg Ser Ay Thr Ay Lys Ser Lys Phe Ser Phe Asn A u Lou Vol Tyr 115120125
93 Cys Asn Ile Ay Asn Pro Gn Ala Leu Gu Gn Lys Pro Lou Thr Phe 130135140
Hs Arg Gn Val Met Ser Lou Ile Asp Ala Pro Phe Leu Lou G u Asp 145150155160
Asn Ala Val Val Ser Arg Tyr Pro Ser Asp Ala Val Ser Arg Ala Arg 165170175
Lou Tyr Lou Dy Hs Ile Ay Gp.MJ Thr Gy Ala Tyr Thr Asp Ser 180185190 Al a
Gy Tyr Ala Phe Val Arg Asp Ile Val Ala G n Tyr Val Asn du 195200205 Arg
Asp AI a Tyr Val Lys Pro Lou G n G u Ala Ser Ser Ile Val Lou 210215220 Thr

As T Thr Lou Val 225230235240 G
ASB ggﬁ ‘ffgps"" iy %y“g@ Jdsplg gaqev.akfsgr Fiapr Fyr Pro Lou 245250255 Tyr

Thr AI a lle Ala Lo™ou @ y Ay Pro Ala Met Tyr Tyr 260265270

Lys Pro Gly Asp Glu Ser Tyr Pro Leu Trp Lys 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



Lou Arg Gu Ser Au Ay Trp Ala Lou Asn Val

Gy GQu Lou Au Ala 275280285

Val Tyr Lys Asp Cys Val Ala Asn Ay Asn Ala Thr Pro Arg Val Lou
94 Val Met Gu Gu Val Ala Lys Phe Cys Cys Asp His Ay Val Val
Met Ala Asp Qu Val Tyr Gn Gu Asn Ile Tyr Thr Ala Thr Lys Arg
Phe Gu Ser Phe Arg Lys Ile VaI7Lou Gu Leu Pro Pro Pro Tyr Asn
Thr Asp Thr Val Leu Val Ser LeB’ Hi s Ser val Ser Lys Ay lle lie
Gy Qu Cys Ay Arg Arg Gy Gy Tyr Phe Thr Leu Thr Asn Ala Pro
Pro Olu Leu Val Qu G n Val a*I?% Lou sSerIIeAsnLeuQ/s
Ser Asr?t%FGG%FFg@gﬁtaécFFaﬁgﬁ"tl\@t’g Rt Agegatpeal F%"Pate‘% s#0 pro Pro
Lys ProGI%/As Ala Ser Phe Asp H's Tyr Thr g Ser Ay

acagegigect attccaatag tcaaggtatt ggtttagttt taagatcagt tgcagatttc 40

atagagagac gitegatggaca taaatctgat ccatcogaaa ttttccttac agatggtsca 600

tcagttgegte tacaacgtat tttgaaactt ttaattaaag atcgttcaga cggtatctta 660

attccaattc caceatatoc actctacagt gecaccattg aattatataa tggcagtcaa 720

ttaggetace tattaaatga agagaaaget tggtcactog agatcicoca attggageat 780

tcctacaatg atgcagtitc aaagggtatt aatccacetg cactcgttiat catcaatcca 840

getaatccaa ctggtcaaty tttagataga gcaaatatgg aagagattet caagttttst 900

ttagaaaaga atgtagtatt attggetgat gaagictatc aagagaatgt ttatgtcaaa 960

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>
<2
2
<23

44

534

PRT

Dictyostelium discoideum

<400> 44

290295300

Leu 325330335

340345350
355360365
370375380
385390395400
405410415
420425430
435440445



Il e Phe
Asn Asn
Al a Rho
Al a Lou
Gy Phe
Pro Pro

du
I'le
Pro
Au
Ay
Gu

Ser Lou
Arg Ay
Thr 1le
Leu Leu
Gn Gn
Ala H's

Lys
Phe
du
du
Pro
Met

Arg
Lys
Lou
Ser
Ay
Au

Arg Ala Asp
Ser G n Ser
Pro Pro Lys
Thr Ay Ile
Thr Lau His
ArBBVaI Val

Leu Leu Ala Lys du Lea 450455460
Val u Ay Ala Met Tyr 465470475480
Tyr Val Lys H s Mh Asp 485490495 95
Val Val Val Pro Gy Ser 515520525
Phe Arg [hr Thr Ile Leu 530535540
Lys Ala Leu Arg G n Phe 545550555560

Gn dud y Il'e Trp Ala Lys Tyr Ala 565 <210> 47 <211> 1494 <212> DNA <213>

Lei shmani a maj or <400> 47 atgctgcgcc acgctgectcg ttgcttttca ccaaggcaat
gct acgtMahﬁhchét‘ééégft kayg-ys Val Leu Leu er Asn Pro Pro |le Asn

15

Arg Vai Lys Pro Ser Ser Thr lie lle 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



at ggaggcgg aat acgccgt gegggggct g at ccoggcgc gcgcggat ga gat caaggcgl20
gacttggcta caggccacgg cacctactcg ttcgaaagcc tcgtgtactg caacat eggcl80
aacccgcagt cagtggggca gatgccgcta acgttctacc gacaagtgat ggtgetcgtc240
gat gcgccgt tectgctgga ggat gaggaa atcgttgcgc ggctgccaga ggacgccgtt 300
gcacgcgcgc gcaggtacct ttcggagatc gggacgggca ccggcgcgta cacagagtct 360
ttoggettcc ggtttgccecg cgetgecg®t geggcgcaca tcaacgaget cgaccat ggcd20

gt gagcccgg ctgcgacggt gaacgat atc tgt ct gacag acggcgcgag cat gggt gcg480
aagctgttcc t cagctcct t g atg ctgtgatgat ccoggttccg540
cagt at @élgélet aen é'ﬂfgbﬁpdgaggﬁ ggdgﬁgt?g*tegaaggt gocct acggc600
ctgcacgagt ct¥§aggggtg ggt %ﬁgaag ttgte cc ttgttgccge gtacgagcgg660

t gcgt gaccg agageggcgc gacgccgcge ttgtttgtgt gcatcaaccc cgggaacccg720
acggggaacg tactggagcg ctogtgatg gaggacgteg tgcggttctg ccacgagcgc780 96
ggcat gay Lauger tlde hypahse dug gerghsaci e dbggkayalde dira gleargacac gogacgccgg840
tttttgagcllO ccgcgaggt tZ4¥ gottggg at gé®t gagc cgtactgctc ggagacgat g900
ottgtgtcac tgcactcgac atcgaaaggg gtgattggtg aatgcgggcg gcoggcggg960
tatttagca tgacgaacct gcctgctog ctgcgccagc aggttgtgaa gctgtgctcg 1020

at caacéimglyrgirgdaadgier gdadiygbedidu Lewgbtr oty 8ggcllgat gt g ct cgeccgecg 1080
cgcgagd¥cg aagegagct2B0cgcgct gcac €8gcgcgagt acgdegagat ctttacggge 1140
at gaaggagc gcgctgagct gaggcgcgc gagcttgggg ctgtgegogg gactcgtge 1200
caaccggt gg agggcgcaat gtacgcgttc ccgagaattg tgttgcctga goggtacgcc 1260
cageggéaeaclyalygdec tgakn G § halgg &gy ot sydeadou tiegiegct gga cgcgeggt gg 1320
gcgct ggagec tgctggadft o gagcgggatdb gtt gt t gt gc 26gggt agg gt t cgggcag 1380
gaaccoggga cgctgcactt toggatcacg attctoccgc ctottgaaca gattgatcgg 1440
at ggt gcgt g cgatccgcga gttccaggac cggatctacg agcagtacgc ttaa 1494 <210> 48
<211> 497Lea2il2HiPRF k2 AP AdpedlaVarbSeralyeellpn le<Ked@Pro 48 Met Lea Arg His Ala Al a
Arg Cys Phe Sené®Pro Arg G n s Tyr Val 13K015

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



Ser
Arg
Phe
Gn
Phe
Al a
Tyr
Hi s
Asp

Pro Arg Val Met Au Ala Qu Tyr Ala Val Arg Ay Leu Ile Pro 202530 Al a
a Asp u Ile Lys Ala Asp Lou Ala Thr Ay His Gy Thr 354045 Tyr Ser
u Ser Lou Val Tyr Cys Mn Ile Ay Asn Pre A n Ser 505560 97 Val Gy

Al
G

Met Pro Lou Thr Phe Tyr Arg Gn Val Met Val Lou Va

65707580 Asp Ala Pro

Lou Leu Gu Asp Ala Gu Ile Val Ala Arg Lou Pro 859095 G u Asp Ala Va

Arg Ala Arg Arg Tyr Lou sef® Gu lle @y Thr 100105110 Gy Thr
Thr G u Ser Phe Cly Phe Arg Phe Ala Arg Ala 115120125 Ala Va

Ay Ala
Al a Al a

Ser Pro Ala 130135140 Ala Thr Val Asn

Arg Pro Pro Val Ala Gly Glu GIn Ser His Asp Leu Tyr Leu Lys Giu
405 410 415

Arg Asp Asn lle Tyr Glu Ser Leu Lys Lys Arg Ala Asn Leu Leu Thr
420 425 430

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 cgtttggttt atacagaacg aggaasaagtg tttggatitt

Val
I é“scy@ @é&fﬂrﬁ?n &@p”aﬁiﬂ N“ate'sf!?' Yt Aseylgu Mata¥e] 45150155160 Lys Lou Phe Leu
Ledlou Val Ay ¥y Ala Ser ASW Ala val Met40865170175



Ile Pro Val Pro G n Tyr Pro Lou Tyr Ser Ala G n
Gy Ay Val Lys val Pro Tyr Ay Lou Hs Qu Ser
Met Lys Lou Ser Asp Lou Val Ala Ala Tyr Au Arg Cys Va

Ser Ay Ala Thr
Thr Gy Asn Val
98 Cys Hs Au Arg Ay Mt Leu
Tyr Asp Thr Arg Arg Arg Rho Lou Ser

i Pt ot Sl A

Asn Val

Lou d A
H s Ser

Pro Arg Lou Phe Val
Lou Gu Arg Q/§LVaI

Ile Ala Lou Leu 180185190
GQu dy Trp Val

195200205

Thr du 210215220

Cys Ile Asn Pro Ay Asn Pro 225230235240

Met du Asp Val

ou Lou Ala Asp Qu Va
Rho Arg G u Val

Val Arg Phe 245250255
Tyr G n Au 260265270
Val 275280285
Val, Ser Lou 290295300

A'g Ay Gy 305310315320

Tyr Rh%ga%é?cagée Etcgﬂgacé‘%pca%a%%'caPgt?ttﬂtgt @gagatlac(:)g'é a'g‘gagga%an qéa Val Val 325330335

ctgaagacct cgacaatgaa aggtaaccag gaattttttc

tccaagggeg
gtgcogatee
ttetecttea
ccgottacet
aacgcogleg
cacateggoe
ategtegege
togattgtge
gecgatgaga
attgeattgt
ctgaacgtty
ceecgegtee
gtgatggage
gtttaccagg
ctegaacttc
aagggtattia
cotgagttag
getcagetta
cactacacgg
gcaaaggaac

gettteccea

ttcacatcaa
gageccgacga
acgaactggt
tteaccgeca
tetetegata
aacgtactge
agtatgigaa
ttacagacgg
aggacgetgt
tgggagetac
gagagetoga
tegtegtgat
aggttgccaa
aaaatatcta
caccaccata
toggteagte
tggageaget
tgacggeact
cagagtacag

tgaacaacat

cccacgogta aagaaggeto
aatcagggag gaaateccgtt
ttactgeaac atiggeaace
agtgatgteg cttatcgate
tcectetgat gotgttteee
cgcctacacg gactcocgeag
tgagegtegac goctatgtaa

cgoaageact gegtgtgogca

gatgattccc
cccogegate
gecagtatac
taaceoctget
gttetgtige
cacogegace
¢aacaccgac
tegtegcegt
gatgaaatty
gatgtacice
teggeattttt

cogtgetite

atcccgeagt
tattaccttc
aaagactgteg
aaccctacag
gatcacggte
aageggttty
accgtgettyg
getgegtact
tgotetatta
cecgecgaaac
gaaagectta

aagtcccaat

ctattgaget ccoteccaag tacgtgaage

agaaggetge ggoccacgtt
agtatgocgt gegegggett
caggcacgge gaagtcgaag
cccaagecect ggagcagaag
ctocatticot gottgaggat
gtgcgegtict ctacttpgge
getatgeott tgtacgtgac
aaccgcettca ggaggeateg
taatcttaca gacecttgte
atccgetgta cacegoacag
gtgagagega aggctggece
tegegaacge aaacgogace
gtggcgtgtt ggagogeact
ttgtgetcat gegocgatgag
agagttttcg gaagattgte
ttteettgea ctecgtgice
tcacactecac aaacgetccg
acctotgeag caacgicaac
ctggeogatge gageticgac
agegocgige tgacctgett
ctgtigagge cgocatgtac

acaacgatga gatgaactca

240

300

360

420

480

540

600

660

120

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500



Lys
Thr
Lou
Al a
Gn
Au
Adn

Lou Cys Ser Ile Asn Lou Cys Ala Asn Val Asn Ay
Ala Lou Met Cys Ser Pro Pro Arg Qu Ay Gu Ala Ser Tyr Ala 355360365
Hs Arg Arg Qu Tyr Asp Qu Ile Phe Thr Ay Mt
Gu Lou Lou Ala Arg Qu Lou Gy Ala vVal Arg Gy
Pro Val Gu Ay Ala Met Tyr Ala Phe Pro Arg Ile
Arg Tyr Ala Gn Arg Asn A® Ju Lou Asn Ala Lys
Leu Ala Lou Asp Ala Arg Trp Ala Lou Qu Lou Lou

G n Lou Met 340345350

Lys Gu Arg 370375380
Lou Ser Cys 385390395400
Val Lou Pro 405410415
Gu Ay Arg 420425430
A u Ser Ser 435440445

99 Ay Ile val VvVal Val Pro Ay Ser Gy Phe Ay Gn Qu Pro Gy Thr 450455460

Leu H afdaggesy gaopdobteqisecepdcece stiepucas tageEctisl cagagca@n
Arg Ala lie Arg Gu Phe A n Asp Arg Ile Tyr
ggtattgtte tgeteccpegg ttotggettt gegoagcage ctgggacact geacttocge

Met Val

acgacgatec tcccaccega agegeatatg gagegtgtes tgaaggetet gogecagttc

caggagggca titgggccaa gtatgeataa

<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

%68 Asp Arg 465470475480

G u Gn Tyr 485490495
1620

1680

1710



Al a <210> 49 <211> 1455 <212> DNA <213> Entanpeba histol yti ca <400> 49

at gaaagcat tttcaagaca aagtattaat ccttgtatca ttgcaactca
agaggaaaat tagtattaga ggcaaatgag attcaaaaag aaattgaaga
aaaggaaaaa ataatcctta tccatttgag aaagtagttt attgtaatat
oagat at gt a acoaacagcc attaacatat ccaaggcaga ttatctcaat
cotgagattt taaatcatac aaccottt®¥ ccgaaagatg ttatcaccca
attattaata gtcttggttg tactggaaca agtggtgcat atactaattc
attcaattca gaaaatcaat ttgtaaattt ataaaacata gagat ggaac
cct gat dac ésnt Het@latsmBrocyathdbayciu tidn byst Rygdau tThrabaat gat
ttgatttcad3latectettca tiggaattatg att &t attc cacaat accc
gcttcaatat ctcaattcgg aggttttcaa attaattact ttctagatga
t ggt caacag at atgacatc cgtaagaaaa gtttatgaac aageggttga

atatgctgtt 60

agoaagaaaal20
t ggt aat ccal80
agtt gaat at 240
t got aaaaaa300
t at gggagt t 360
t gaccat cc420

tttaaat at g480
att at acagt 540
at caaaaaaa600
aaaaggt att 660

caagt gdlamdreg@ntvagiett Sprtlat tl mbwwcda Goit Breet lec dau 8gsoaagt tettacagt c720

caaaat d#ya aagaaatt atblagaatttt gc tl&ht gaaaaaa aaatébtgttt
gaagt at at c aagagaat at ctacggtgaa ataccattta catcattcag

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

at t agagat 780
aaaggt at t g840

100



aagt caat ga gggat gaggt gaaaaatagt gttgagctaa tctcattttt tagtgtttca900
aaaggatttt atggtgaatg tggaaagcga ggtggatatt tccagataga aaatattaat 960
tcatttgoto gttctcagat gtataaaata gcatctacca atttatgttc aaatgtagtt 1020

ggt caagaga tggttgaaat aatttgcaac ccaccaaaag aaggtgatga atcttatcca 1080

aaat acat ga at gaaaaaat gtotatttta aactotttga aaagaaaagc caagttactc 1140
tattagtto taaatgagtg tgaaggaat@4tcttgtaatg aagctatggg tgactttat 1200
cttttcccaa agattacatt cccaaacaaa tatattgatg agtgtaaaag aaaggatcaa 1260
aaaccagatg aattgtattg tttaaggatg ttaaaaagta taggggtgtg tgttgttcca 1320

ggat ct gai Wet tEOGIG AARAI G IPAATACE)s tA3S AR Eivtval galatdugccat totaccacca 1380
gaaaat gaaa tacagaapmt tgccgtcaaggpat aaaaactt wggatacatc ttttatgaag 1440
gactattgtc actaa 1455 <210> 50 <211> 484 <212> PRT <213> Ent anpeba

hi stol yti ca <400> 50 Met Lys Ala Phe Ser Arg Gn Ser Ile Asn Pro Cys Ile lle
Ala Thid 31033 @uall Yy ShaiVan Ay Lysmieps Mol Lou Gu Ala AsnGu e
G n 202530 Lys fgu U Gggg Ala Arg Lysyshys Ay Lys Asn Asn Pro Tyr Pro
354045 Phe G u Lys VaI VaI Tyr Cys Asn Ile Gy As,, Pro Gn Ile Cys Asn
505560 101 Gn Gn Pro Leu Thr Tyr Pro Arg Gn Ille Ile Ser Ile Val Gu Tyr
657075 e 1 h Pro Lys Asp Val Ile Thr
859095% Ef‘ﬁg"%ﬂel‘?{“’s Hf%md é”m’[spg‘-’\;;"%&cjf %/s Thr Gy Thr Ser Qv
100105110 AIa Tyr Thr Asn Ser Met Ay Ile Gn Phe Arg Lys Ser Ile Cys

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



115120125 Lys Phe Ile Lys Hs Arg Asp Ay Thr Ala Pro Ser Pro Asp Asp Val
130135140 Phe Ile Thr Asp Gy Ala Ser Thr Ay lie Lys Met |Ile Leu Asn Met
145150155160 Leu Ile Ser His Pro Leu Hs Gy Ile Met Ile Prolle Pro Gn Tyr
165170175 Pro Leu Tyr Ser Ala Ser Ile Ser Gn Phe Gy Ay Phe Gn Ile Asn
180185190 Tyr Phe Leu Asp Gu gFr Lys Lys Trp Ser Thr Asp Met Thr Ser Va
195200205 Arg Lys Val Tyr GQu n Ala Val Qu Lys Gy Ile Gn Val Lys Ay
210215220 Phe Val Cys Ile Asn Pro Ay Wi Pro Thr Ay Gn Val Leu Thr Val

225230235240 G n Asn S I [ u Phe Cys Tyr Qu Lys Lys Ile Cys
245250258 e‘igg ‘E’é&e't&h/‘b éﬂ'%ﬁéﬁ éed}af/é(?‘ ﬁf&iﬁﬁ‘! S0 Asn 11 e Tyr Gy du lle
Pro 260265270'"Phe Thr Ser e Arg Lys Vat® Leu Lys Ser Met Arg Asp du Val

I - Ya

Gly Phe Gly Gin Gin Pro Gly Thr Leu His Phe Arg Thr Thr lle Leu
530 535 540

Pro Pro Glu Aia His Met Glu Arg Val Val Lys Ala Leu Arg Gln Phe
545 550 555 560

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



275280285 Asn Ser Val G u Leu He Ser Phe Phe Ser Val Ser Lys Ay Phe Tyr
290295300 Ay Qu Cys Ay Lys Arg Ay Ay Tyr Phe Gn lle Au Asn Ile Asn
305310315320 Ser Phe Ala Arg Ser G n Met Tyr Lys Ile Ala Ser Thr Asn Lea Cys
325330335 Ser Wn Val val Ay Gn Gu Met Val Qu lle Ile Cys Asn Pro Pro
340345350 Lys Qu Gy Asp Qu Ger Tyr Pro Lys Tyr Met Mh Qu Lys Met Ser
355360365 Ile Leo Mh Ser Leo Lys Arg Lys Ala Lys Leu Lou Tyr Ser Val Lea
370375380 Asn Qu Cys Gu Ay Ile Ser On Asn Gu Ala Met Ay Ala Lea Tyr

i R AT
420425430, o 05 A50)adiR"csTibireld SaBauoftablebrc Modhabdafi LoWoPr 0 Pro Glu Asn Gl

cttgtgtcac tgcacticgac atcgaaagee gtgattgete aatgecgggee scgomgoges 960

tatttctgca tgacgaacct goetgeotgeg ctgogocage ageitgtgaa gotgtecteg 1020

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 aggagoetgaa cgogaaggag getegecage ttgogetgga cgegesgtge 1320

gegotggage tgctggagte gagegggate gttgttgtee cegeatoteg gticgegcag 1380

gaacccggea cgotecactt teggatcacg attctecege ctctitgaaca gattgatcgg 1440

atggtgcgte cgatocgoga gitccaggac cggatetacg agcagtacge ttaa 1484

<210> 48

211> 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



450455460 G n Asn Ile Ala Val Lys Ile Lys Thr Phe H's Thr Ser Phe Met Lys
465470475480 Asp Tyr Cys Hi s <210> 51 <211> 1452 <212> DNA <213> Ent anpeba
hi stol yti ca <400> 51 atgagatcat tcgctagtga aaatattagt ccagatgtag ttgcattcca
atttgutgta60 cgtggtaaaa ttgutattgt ttcagaagaa attgataatg ctattaaaaa
agcaaaagcal20 gaaggtaaac caaatcctta tccatttgaa aaagttgtta aatgtaatag
tggtaatcct 180 caattattaa at caadlacc attaactttt gttagagaaa ttacttctat

ggt agaat at 240 cacctetta cagaacatcc agaacttttc catgctgatg ctgttgctcg

t gct aaagaa300 attattaaag ctactggttg taatggaaca actggtgott acteaccatc

t aaaggt ﬁ%ﬁ@”b%*ﬂﬁﬁgﬂk rfhe dyabgfin gk éﬁﬂﬂeuyﬂagaagaaa gagat aat gt

t ccaat ffcc420 ccagaadhta tttatttaa® tgatggtget #ttattgcta ttaagattgt

tat goaatta480 atotttcac atccacttca tggtattatg attccaaatc cacaatatcc
attatatggt 540 gettgtattc aacaattagg aggaaaaaca tgtcattata atttaaacga

agat aatAsaibDBrot @gt‘-@laé@ia’b'ua‘éhﬂﬂa‘é'ﬂig'ge valt flafsgdey BRat at gaaa aat at cagaa

t gaaggaat t 660 aaadbtaagg cattag¥t gt tattaatc®d ggaaatccat gt ggagaagt
tttaccagtt 720 gacactataa aagaaattat tagattctgt aacgaaaaga agatttgttt

aat ggct gat 780
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



gaagt at at c
gct acaat gg
aaaggatt ct

aagaaaat at ttggactgat gttccattca
aaccagaaat tgcacatgga cttgaattaa

at ggagaat g t ggt aagaga ggaggaat gt

actcatttag aaaaattctt840
tttotttoca ttctatttca900 104
ttgcatgtac caatattcca960

attatgttc taatgttgta 1020

aaggagaccc atoctatcca 1080
aacgt aaagc agaatattta 1140
gagctgctgg agctatgtat 1200

gaatttgotc gtttaatgat gtataaaatt atttotacta
ggacaagttg taatgtctat aatttgtagj cttccaaaag
ttatttaaac aagaaagaga tgaaatcctt ggctctttaa
tgtgatattt tcaataagtg tgaaggtatg tottgtaata
ctttto t cat ga aagacatgaa 1260
gat ccaa g%gglchgcﬁi hata&ﬁq'g@g%t@ﬂa AEE%F@M O?ﬁjggattgc tgttgtaaaa 1320
gggt aggat ttggtcagaa aaagggt aca tatcatttta gaattgcttt gttaccacca 1380

gaaaat gaaa ttgaagaagt tggaaaaaga attcaagtat tccataattc ttttattcaa 1440

giggicgggt% élég qéhﬂg%a E°>é€'§§%§ﬁ2ﬁ> ?Vaﬁ213> Ent anbeba hi stol yti ca

%a Pro Asp Val Val Al a Phe
151015C5|nP?1eAIaVoI Arg y Lys Ile Ile Val Ser Qu Gu Ile Asp 202530

Asn Ala Ile Lys Lys Ala Lys Ala Qu Gy Lys Pro Asn Pro Tyr Pro 354045 Phe

A u Ly Ser ou Lou Mh 505560 G n Lys Pro
Leu Thi® ﬁcbﬁg @l"rﬁ% b TVEA?;&S ‘9%%&%?9&“ *yr 65707580 105 Pro Pro
Leu Thr Hs Pro d u ets Phe His a Asp Ala Val Al a 859095

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



Arg
Al a
Arg
Tyr
Met
Pro
Tyr
Lys
Lea
Asp
Lea

Ala Lys Qu Ile Ile Lys Ala Thr Gy Cys Asn Ay Thr
Tyr Ser Pro Ser Lys Ay Leu Ala Tyr Val Arg G n Thr
Phe Lea GQu GQu Arg Asp Asn Val Pro Met Ser Pro Gu
Leu Thr Asp Ay Ala Ser Ile Ala lle Lys Ile Val Met
Leu Ser H's Pro Leu H s Glﬁglle Met Ile Pro Asn Pro
Leu Tyr Ay Ala Cys IIe Gn"An Leu Ay Ay Lys Thr
Asn Lea Asn n Tyr Trp Lou Pro Asp Ile Asn
Au Gln Tyr n ] e s lle
VaIG'ai 'Vafs‘,J'R"oG' %%P}\Sr y G'é'l%/foéll Thyé Lea
Thr 0Lys Au IIe4qu Arg Phe Asn Qu Lys Lys
Met AIa Asp Gu Val Tyr Gn GQu Asn Ile Trp Thr Asp

Leu His Phe Arg lle Thr Ile Leu Pro Pro Leu Glu Gln lle Asp Arg

465 410 475 480

Met Val Arg Ala Ile Arg Glu Phe Gin Asp Arg lle Tyr Glu Gln Tyr

485 490 495

Ala

<210> 49

<211> 1455

<12> DNA

<213> Entamoeba histolytica

<400> 49

atgaaagcat tttcaagaca aagtattaat ccttgtatca ttgeaactca atatgctgtt 60

agaggaaaat tagtattaga ggcaaatgag attcaaaaag aaattgaaga agcaagaaaa 120

aaaggaaaaa ataatcctta tccatttgag aaagtagttt attgtaatat tgztaatcca 180

cagatatgta accaacagcc attaacatat ccaaggcaga ttatctcaat agttgaatat 240

cctgagottt taaatcatac aacccttitt ccgaaagate ttatcaccca tgetaaaaaa 300

attattaata gtettggtteg tactggaaca agtegtgcat atactaattc tatgggagtt 360

attcaattca gaaaatcaat ttgtaaattt ataaaacata gagatggaac tgctccatce 420

cctgatgacg tatttataac cgatggagca tctactggaa taaaaatgat tttaaatatg 480

tteatttcac atcctcttea tggaattatg attectattc cacaataccc attatacagt 540

gettcaatat ctcaattcgg aggttttcaa attaattact tictagatga atcaaaaaaa 600

tgegtcaacag atatgacatc cgtaagaaaa gtttatgaac aageggttga aaaaggtatt 660

caagtgaaag gatttegttte tattaaccca ggtaatecaa ctggacaagt tcttacaste 720

caaaatatga aagaaattat agaattttgc tatgaaaaaa aaatttgtit attagetgat 780

Thr
I'le
Asp
dn
Gn
Cys
Asp
Lys
Pro
I'le
Val

dy
Al a
Ile
Leu
Tyr
Hi s
Ile
Al a
Val
Cys

Pro

100105110
115120125
130135140
145150155160
165170175
180185190
195200205
210215220
225230235240
245250255
260265270



106
Hi s

flu
Ser
flu
Lou
Lys
Rho
Arg

Rho Mh Ser Phe Arg Lys Ile Lou Ala Thr Met flu Pro Qu Ile Ala 275280285
Gy Lou Qu Lou Ile Ser Phe H's Ser Ile Ser Lys Ay Phe Tyr 290295300
flu Cys fly Lys Arg Ay Ay Met Phe Ala Cys Thr Asn Ile Pro 305310315320
Rho Ala Arg Leu Met Met Tyr Lys Ile Ile Ser Thr Thr Lou Cys 325330335
WMh Val Vval fly Gn Val Val Met Ser Ile Ile Cys Asn Leu Pro 340345350 Lys
fly Asp Pro Ser Tyr Pro Lod%ne Lys Gn flu Arg Asp flu 355360365 Il e
fly Ser Lou Lys Arg Lys Ala flu Tyr Leu Cys Asp Il e Rho 370375380 Asn
Cys flu Ay Met Ser Cys Asn Arg Ala Ala Ay Ala Met Tyr 385390395400 Lou
Pr o2aagtgtats éagﬁﬁﬁatﬂ&eﬂi}aw@afr Pti'cwga PRWat e wﬁgtﬂtﬁn Of4® H s 405410415 flu
Hs flu Asp Pro Asn flu Thr Tyr Cys Ile flu Met Lou Lys 420425430
aagtcaatga gggatgaggt gaaaaatagt gttgagctaa totecatttit tagtgtttea 900

aaaggatttt atggtgaate tggaaageza ggtgeatatt tccagataga aaatattaat 960
tcatttgete gticteagat gtataaaata gcatctacca atttatgtic aaatgtagtt 1020
getcaagaga tggtteaaat aattigcaac ccaccaaaag aaggtgatga atcttatcca 1080
aaatacatga atgaasaaat gteciatttta aactctttga aaagaaaagc caagttacte 1140
tattctettc taaatgagtg tgaaggaatt tcttgtaatg aagctatggg tecictttat 1200
cttttcccaa agattacatt cccaascaaa 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
gactattgtc actaa 1455
<210> 50

211> 484

<212> PRT

<213> Entamoeba histolytica

<400> 50

Met Lys Ala Phe Ser Arg GIn Ser 1le Asn Pro Cys 1le [le Ala Thr

1 5 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



Lys Thr fly Ile Ala Val Val Lys fly Ser fly he fly Gn Lys Lys 435440445 fly
Thr Tyr H's Rho Arg Ile Ala Leu Leu Pro Pro flu Asn flu Ile 450455460 107
GQu Qu Val dy Lys kg lle Gn Val Phe H's Asn Ser Phe Ile G n 465470475480
G n Tyr Lys <210> 53 <211> 1482 <212> DNA <213> Trypanosoma cruzi <400> 53
at gt agggt cacgaaagga aattcgcat @acccccgtg t ggt ggcggc agagt at vg60 gt gcgt ggga
t gct occcat gcgtgcggac gagatcagag oggccct ggc gacaceggagl20 gggaaggcca
agtacccat ctccagcatt gtgtactgca acattgggaa cccgcaggcal80 ct ggaacaga

agccgct gac teftc caggt cgctgattga cgcgeccgttc240 ctgctggaga
acgagaa Qtﬁ'gg@gk"é’g@ggyﬁ ?’g’cﬁig%i’gﬁg'eagﬁégbbtf’g@'dgbt cgagg300 gagtatetto
gccacattgg cgat cgcac 0ggcgcctaca ofgact ot gc ggg@ acgcc360 tttgtcegtg
acat cgt ggc gcggcaaat ¢ aat gaacgcg accacgagat aaagccgct g420

Pro Glu Leu Leu Asn His Thr Thr Leu Phe Pro Lys Asp Val lla Thr
85 90 95

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



gt ggacgcat cctotatttt totgacggac
caggttctog tgggtgacgc tacacggcgc
ccccgegegt ctggat cgecg acgt gat gga
cact cgacgt cgaagggcat acaaacttcc

ccattccgca gtacccgct g540 tcttgg&g

ggaggagct g gcgtcggt gt acgacgag

ggcgcgagot cgggcgtgog tatttgag480
agcttacgct gataactggg cact gaacgt aataatgcga
at ggeggacg aggt gt acca cgggaagtgg tgcttgggct
ccgcgcecggt  gagtgatgcg gtgatggttc

gc acgcccgcga tgtactacct gtgtgagaag600

cgt ggcgaag660 gotcgttgtg at caaccctg

ggaacccgac tggoggegtg720 ggccgtggcg aaattctgct gcgaccgcgg cattgtgectg780

ggagaacgt g tacgcggcgg gaaagcgttt

cttgagcttc840 gccggcgecg tacaacacgg

acacggtlgetewllectsn GagBoOTyc &tin Gt Apad 1¢ dogdlyddedlagbggogggt a cttct gcct c960

t cgggagcag gt gtashaaga t gt gct éat

ggttccgt g 1020

108 agcagcgtga atgggcagtt gatgacggca ctgatgtgct cgccaccgcg gccoggtgao 1080

gogaget at g agt cat actg ggcggagt ac

aat gggat ct ttgogagtet aaagaagcgc 1140

gccot gehgChrt Seg e AggbysOtat gagbycser abt aigchpgtiu Valt st gcca gccggt ggaa 1200

ggggcgat gt agigcgtttcc gacgedtgag

ctgccgmaga agtactttca gcacaatgag 1260

gaget gang cgaaggaggg gogaaagett gggcccgaca cgcgat gggc gttggagett 1320

ct ggagagca goggggttgt tgttgtggcc

ggctct gggt ttggtcagca gcccaacacg 1380

Ct gCaciyk® SerdfedQUACHAT 1o Wef BRE BECHRr YAUSAAGA Ay PEORACIgat ggt gaaggcg 1440

290 295

300

Gly Glu Cys Gly Lys Arg Gly Gly Tyr Phe GIn (e Glu Asn Ile Asn

305 310

315 320

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



at gcgcacat tccaggaggg catttgggca aagtacgggt aald482 <210> 54 <211> 493 <212>
PRT <213> Trypanosoma cruzi <400> 54 Met Ser Ay Ser Arg Lys Qu lle Arg Ile
Asn Pro Arg Val Val Ala 151015 Ala Qu Tyr Ala Val Arg Ay Met Leu Pro Met
Arg Ala Asp Qu Ile 202530 Arg Ala Ala Leu Ala Thr Pro Qu Ay Lys Ala Lys
Tyr Pro Phe Ser 354045 Ser Ile Val Tyr Cys Asn Ile Gy Asn Pro Gn Ala Leu
du dn Lys 505560 Pro Leu Thr '$he Phe Arg G n Vol Met Ser Leu Ile Asp Al a
Pro Phe 65707580 Lou Lea QG u Mh Qu Lys Val Thr Ser Gn Rho Pro Ala Asp Al a

Val 859095 109 Ala Arg Ala Arg Qu Tyr Lou Arg Hs Ile Gy Asp Arg Thr Ay
Al a 103303hr1 fyr His Phe Arg lle Ala 1le Leu Pro Pro Glu Asn Glu lie

450 455 460

GIn Asn lle Ala Yal Lys Ile Lys Thr Phe His Thr Ser Phe Met Lys
465 470 475 480

Asp Tyr Cys His

210> 51

211> 1452

<212> DNA

<213> Entamoeba histolytica

<400> 51
atgagatcat tcgeotagtga aaatattagt ccagatgtag tigeattcca atttgetgta 60

cgtggtaaaa ttegctattet ttcagaagaa attgataatg ctattaaaaa agcaaaagca 120
gaaggtaaac caaatcctta tocatttgaa aaagttgtta aatgtaatag tggtaatcet 180
caattattaa atcaaaaacc attaactttt gttagagaaa ttacttctat ggtagaatat — 240
cctectetta cagaacatec agaacttttc catgetgatg ctgtigotcg tgotaaagaa 300
attattaaag ctactgette taatggaaca actggtgett actcaccatc taaaggtett 360
gettatgtta gacaaacaat tgcacgtitc ttagaagaaa gagataatgt tccaatgtee 420
ccagaagata titatttaac tgatggtget tctattgeta ttaagattst tatscaatta 480
atgettteac atccacttea tggtattatg attccasatc cacaatatcc attatatgst 540
gettgtattc aacaattagg aggaaaasaca tgtcattata atttaaacga agataattat 600
tggttaccag acattaatga tattaaggaa caatatgaaa aatatcagaa tgaaggaatt 660
aaaattaagg cattagttgt tattaatcca ggaaatccat gtggagaagt tttaccagtt 720
gacactataa aagaaattat tagattctgt aacgaaaaga agatttgttt aatgegctgat 180
gaagtatatc aagaaaatat ttggactgat gttccattca actcatttag aaaaattctt 840

goetacaatgg aaccagaaat tgeacatgga cttgaattaa tttctttecca ttotatttca 900



Thr Asp Ser Ala Ay Tyr
Ile Asn Gu Arg Asp Hi s
Ile Phe Lou Thr Asp Ay
Val Leu Val Gy Asp Al a
Tyr Pro Lea Tyr Thr Al a
Met Tyr Tyr Lou Cys GQu
Ala Ser Val Tyr Asp Au

Ala Phe Val Arg Asp Ile val Ala Arg 115120125
GQu lle Lys Pro LimVal Asp Ala Ser 130135140
Ala Ser Ser Gy Val Arg Lou Lea Leu 145150155160
Ser Asp Ala Val Met Val Pro Ile Pro 165170175
G ngdea Thr Lea Lea Ay Gy Thr Pro 180185190
Lys Aso Mh Trp Ala Lou Asn Val du 195200205 G u
Cys Val Ala Lys Asn Asn Ala Thr 210215220 Pro

Val L Val, V | P Th Val 225230235240 Leu
Ar gaaiégt‘fgﬁtgﬁgﬁatétggtﬁ?%g‘\/éﬁggg%%t @y@a%"% @%t%és/ E’é%’ Arg 245250255 Q y
Valgalﬁt%!tlgc%e tgtt'%‘alla%ga'%sg[eat%alajattvgtlttc-gcrta Cc.%ﬂatcg;‘ttuc fda‘gpgt%é e; 11_}550 Al a 260265270 110

ggacaagttg taatgtctat aatttgtaat cticcaaaag aaggagaccc atcetateca 1080

ttatttaaac aagaaagaga tgaaatcctt ggotctttaa aacgtaaage agaatattta 1140

tgtgatattt tcaataagtg tgaaggtatg tottetaata gaegctgctge agetatgtat 1200

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

<2105 52
Q11> 483
<212> PRI
<213> Entamosba histolytica

<400> 52

1452

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



Al a
Lys
[ hr
Met

Cys
a

Al a
Ay
Gn
Asp
Val

Pro
Ay
Asn
Val

Ser

u Tyr

Lys

i Padhe

Tyr Asn
Ile Ile
Phe Pro
Pro Cys
Pro Pro
Asn Ay
Gu Leu

uuTkgy i?u E;éﬁJPr

Thr
Ay
Al a
Ser
Arg
I'le
Ser

Thr Arg Trp A

Asp Thr Val Leu
GQu Cys Ay Arg
Pro Val Arg Au
Ser Val Asn Gy
Pro Gy Asg0 a
Phe Al a Ser

Thr Ile Arg Gy
he_Pr

Al a Ser
Arg Ay
d n Val
G n Leu
Ser Tyr
u Lys Lys
Phe Ser

Leu
Ay
Lou
Met
du
Ar g

H s
Tyr
Lys
Thr
Ser
Al a
Gn

fls ebpre, B Gdinate AébALays

Lou Gu Leu¥eu Gu ser r Ay

Ala Ay Ser Gy Phe Ay Gn Gn Pro Asn Thr

Arg Ala Lys Glu lle lle Lys Ala Thr Gly Cys Asn Gly Thr Thr Gly
100 105 110

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

Lou

Ser
Phe
Met
Al a
Tyr
Lou
Pro
Lys
Leu
Vol
H s

Thr
Cys
Cys
Leu
Tro
Leu
Val

Tyr
Ay
Val

Phe

Ser
Leu
Ser
Met
Al a
Leu
du
Phe
Pro
Val
Arg

290295300
305310315320
325330335
340345350
355360365
370375380
385390395400
405410415
420425430
435440445
450455460



Thr Thr Ile Lou Pro Pro AQu Gn Gn Mt Gu Arg Met Vol Lys Al a 465470475480
Met Arg Thr Phe Gn QQu Gy Ile Trp Ala Lys Tyr Gy 485490 <210> 55 <211>
1494 <212> DNA <213> Tr YPanosoma cruzi <400> 55 atgctgcgca aaactctttt
tggattcagg gccattcgca tcaaccoccg tgtggtggcg60 gcagagtatg cggtgcgt gg

gat gaccca atgcgtgcgg acgagatcagI ggeggccctglzo gcgacaccgg aggggaaggc
caagtatcce ttocccagca ttgtgt acta caacat t gggl80 aacccgcagg cactggaaca
gaagccgctg acgttettcc ggcaggtgat gtcgctgatt240 gacgcgccgt tcctgcetgga
aaacgagaag, gttacgt agt accc ggat gcggt g300 cgt gcga gggagt at ct

t cgccac e&ﬁﬁﬁ%ﬁ@%é@i!’%gffg‘c?géggihfc%&dgﬁg ‘bg'%'d“%gﬂggget acg cattgtecg
tgacatcgtg g ggcaaa t caats aacg cgaccacgag420 at aaagccgc tggtggacgc
atectotatt tttctgacgg acggcgcgag ctcgggcgtg480 cgtatttgc tgcaggttct

cgt gggt gac_gcgagt gat g cqggt gat ggt toccattccg540 cagtacccgc tgtacacggc
gcagctt'g'égﬁ'éftLP‘t [”g'j’eg'bg%fc%éé'gbéergbﬂ? ééi’sag'(;d’d?edi"gt gt gaga aggat aact g
ggcact gaaczgat ggaggagc té?j‘cgt eggt gt acfdcgag660 t gcgt ggcga agaat aat gc
gactccgcgc gtgctegttg tgatcaaccc tgggaacccg/720

Gly Glu Cys Gly Lys Arg Gly Gly Met Phe Ala Cys Thr Asn lle Pro
305 310 315 320

Giu Phe Ala Arg Leu Met Met Tyr Lys 1le lle Ser Thr Tthr Leu Cys
325 330 335

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



act ggcgog tgctggatcg cgacgtgatg gaggctgtgg cgaaattctg ctgcgaccgc780
ggcatt gt gc tgatggcgga cgaggt gt ac caggagaacg
ttcttgagct tccgggaagt ggtgcettggg ctgccggege
ctggcctcge tgcactcgac gt cgaagggc atcattggtg

tacttctgcc tcacaaactt ccccgcgcg
at ggttccgt gcagcagcgt gaatgggc @

gt t
ttg

cgggagc
at gacgg

cggcccggt g acgcgagcet a t gagt cat ac t gggeggagt

112 ct
cagogg

W

cagcaca

Godtodeda ‘iﬁiﬁeg‘ﬂ IR

g aggagctga

;

¢gcgaaggag g

JHE

cgaaagc

t gt acgcggc gggaaagcgt 840
cgt acaacac ggacacggt g900
agt gcgggcg ccgcggcggg960
aggtgttaaa gatgtgctcc 1020
cactgatgtg ctcgccaccg 1080
acaat gggat etttgegagt 1140

ttg

ga gaagtacttt 1260

gig gattcgcgg tttttottgc 1200
gggccga cacgcgat gg 1320

gcgttggagc ttctggagag cagcggggtt gttgttgtgg ccggectctgg gtttggtcag 1380
cagcccaaca C ctgcactt ccgcacgacg atotgccgc cggagcagca gat ggaacgg 1440
gcgcac attccaggag ggcatttggg caaagtacgg gtaald94 <210> 56

at ggt g

BdY ¥

<211> 497 <212> PRT <213> Trypanosona Cruzi

Phe Gy Phe Arg Ala Ile Arg He Mh Pro 151015 Arg Val
Awg Gy Met Leu Pro Met Arg 202530 Ala Asp Qu lle Arg Ala Ala Leu Al a
8y Lys Ala Lys

Val

Thr Pr 2Py

<211> 1482
<212> DNA

<213> Trypanosoma cruzi

<400> 53
atgtetgget

gtgoetgega
gggaaggcca
clggaacaga
ctgctegaga
gagtatctic
tttgtecgte
gtgeacgeat
caggtteteg
tacacggege
gataactgeg
aataatgoga
ctggatogeg
atggeggacg
cgggaagteg
cactegacgt

acaaacttce

cacgaaagga
tgctocccat
agtaccoott
agecgetgac
acgagaaggt
gecacategg
acatcgtgege
cotetatttt
tggeteacge
agcttacget
cactgaacegt
cccogegogt
acgtgatgga
aggtgtaceca
tecttegget
cgaagggeat

cegegooget

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

teatgecege
cggeeceigge
acatigggaa
cgctgattga
atgeggtgec
cggactetge
accacgagat
cgggegtgcg
ccattcogea
tgtactacet
acgacgagteg
ggaacccgac
gcgaccgege
gaaagegtit
acacggtget
geggeggeta

tgtgetecat

<400> 56 Met Leu Arg Lys Thr

agagtatgeg
gacaccggag
coccgoageca
cgegocgtic
gegtgegagg
ggactacgee
aaagcegetg
tottttecte
gtacccgeteg
gtgtgagaag
cgtegcgaag
tggeggegty
cattgtecte
cttgascttc
gegcctogetg
cttctgeste

gettooptee

Val

60
120
180
240
300
360
420
480
540
600
660
120
780
840
900
960

1020

Leu
Ala Ala Au Tyr Ala



354045 Tyr Pro Phe Pro Ser Ile Val Tyr Cys Mn lle Ay Asn Pro G n Al a 505560

Leu Au Gn Lys Pro Leu Thr Phe Phe Arg G n Val Mt
Ala Pro Phe Leu Leu u Asn Qu Lys Val Thr Ser G n
Ala Val Ala Arg Ala Arg Qu Tyr Leu Arg His Ile Ay
Thr Gy Ala Tyr Thr Asp Ser Al Ofsy Tyr Ala Rho Val
VaIAIaArgGinIIeAsnGIuArg p Hs GQu lle Lys
Asp Ala Ser Ser Ile Phe Leu Thr Asp Gy Ala Ser Ser
Lou Leu Lou G n u,val d Ala Ser As

Pro [1 cHE5E ﬁtgFﬁﬁﬁg‘ér%?tﬂé‘éﬁ“r&%aéig’t&F‘é{’a%ﬁgﬁg ety
Gy Thr gclggg%ta'?:\lg agtcatactgy grgchngrtachachg%tSct Cé‘tgcga@éct aaaEaagAchcr:]

gecctgctge ttgcgaagea gotgagecacg attcgoggtt tttecttgoca gocggtggaa
geegogatgt acgegttitoc gacgattgag ctgecgegaga agtactttca goacaatgag
gagetgaacg cgaaggagee gogaaagett ggeccogaca cgogatggee gttggagett
ctggagagoa gogeggttgt tgttgtegce ggctetgegt tigetcagea geccaacacg
ctgcacttce goacgacgat ccetgecgceg gagcageaga tggaacggat getgaagegeg
atgogeacat tccaggagee cattieggea aagtacgest aa

<210> 54

211> 493

<212> PRT

<213> Trypanosoma cruzi

<400> 54

Mot Ser Gly Ser Arg Lys Glu lle Arg lle Asn Pro Arg Val Val Atla

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

Ser Leu Ile 65707580 Asp
Tyr Pro 859095 Al a Asp
Asp 100105110 113 Arg
Arg Asp 115120125 lIle
Pro Leu 130135140 Val
dy Val 145150155160 Arg

Al a V@ Met 165170175 Val
L

Leu 180185190 Ay
Trﬁ) Al a
1140
1200
1260
1320
1380
1440

1482



195200205 Lou WMh Val Gu du Leu Ala Ser Val Tyr Asp Au Cys Val Al a Lys
210215220 Asn Asn Ala Thr Pro Arg Val Lou Val Val Ile Asn Pro Ay Asn Pro
225230235240 Thr Ay Ay Val Lou Asp Arg Asp Val Met Qu Ala Val Ala Lys Phe
245250255 Cys Cys Asp Arg Gy Ile Val Lou Met Ala Asp Qu Val Tyr Gn Gu
260265270 Asn Val Tyr Ala Al a SP% Lys Arg Phe Lou Ser Phe Arg Gu Val Val
275280285 Lou Ay Lou Pro Ala Tyr Asn Thr Asp Thr Val Lou Ala Ser Lou
290295300 114 His Ser Thr Ser Lys Gy Ilelle Ay Div Cys fly kg kg Ay Sly
305310315320 Tyr Phe _Cys he Pro Ala Pro Val Arg flu Gn Val Lou
325330348 Arg Alake Gy dyrca %ﬂ*'wlﬁ ﬁiv dsfcfr@ BellsAla val Asn Ay G n Lou Met
340345350 Thr Al%Y Lou Met cyé O%ser Pro Pro APg Pro fly Asp Ala Ser Tyr Qu

Tyr Thr Asp Ser Ala Gly Tyr Afa Phe Val Arg Asp 1le Val Ala Arg
115 120 125

Gin I1e Asn Glu Arg Asp His Glu lle Lys Pro Leu Val Asp Ala Ser
130 135 140

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



355360365 Ser Tyr Trp Ala flu Tyr Asn fly Ile Phe Ala Ser Lou Lys Lys Arg
370375380 Ala Lou Lou Lou Ala Lys flu Lou Ser Thr Ile Arg fly Phe Ser Cys
385390395400 A n Pro Val flu Gy Ala Met Tyr Ala Phe Pro Thr Ile flu Lou Pro
405410415 A u Lys Tyr Phe A n H's Asn Qu GQu Leu Asn Ala Lys u Ay Arg
420425430 Lys Lou fly Pro Asp Thy Arg Trp Ala Lou flu Lou Lou flu Ser Ser
435440445 fly val Vval Val Vval Ala fly Ser fly Phe fly Gn Gn Pro Asn Thr
450455460 Lou Hi's Phe Arg Thr Thr Ile Lou Pro Pro flu Gn Gn Mt Qu Arg

627040 PRy AT AR R B8 Y 1T TR A Ly
29 9

U
0
Lys Gly lle lle Gly Glu Cys Giy Arg Arg Gly Gly Tyr Phe Cys Leu

305 310 315 320

Thr Asn Phe Pro Ala Pro Val Arg Giu Gln Val Leu Lys Met Cys Ser
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



<212> DNA <213> Trypanosona cruz

<400> 57 atgtctgggt cacgaaagga aattcgcatc

aaccntgtg tggt ggcggc agagt at gcg60 gt gcgt ggga t gct occcat gcgt gcggac

gagat caggg
gt gt act gca
caggt gat gt
tt ccoggegg
ggcgcct aca

cgctgattga cgcgccgttg
at gcggt ggc QCQtQCQad

socacadbiivEdhop s (R0 adM

gtgatggttc ccattc
acgcccgcga tgtactacct

cgacgagtg

aCCCgaC
§bccgcgg
agcgttt

gcgt eggt gt
at caacc
aaattct
t acgogg
t acaaca

t gegggcgcc
gt ggt ad t

gt acccgct
gt gt gagaag600
cgt ggcgaag660
t ggeggcgt g720
cattgtgctg780
cttgagettc840
EYWRRRSP Y Ydgcct cget g900
oggcgggta cttctgcecct c960
tgctccat ggttccgtgc 1020 agcagegt ga at gggcagtt gatgacggca

L

HoH

t acacggcgce
gat aact ggg
aat aat gcga
ct ggat cgcg
at ggcggacg
cgggaagt gg
cact cgacgt
acaaacttcc

agcttacgct
cact gaat gt
coccgecgegt
acgt gat gga
aggt gt acca
t gctt gggcet
cgaagggcat
ccgcgeceggt

cggccctggc gacaccggagl?20 gggaaggcca agtaccectt ctccagcatt
acat tgggaa cccgcaggcal80 ctggaacaga agccgctgac gttettccgg
40 ctgctggaga acgagaaggt tacgtcgcag
00 gagtatottc gccacatcgg cgatcgcacg
cggact agc gggctacgccSGO tttgtccgtg acatcgtggc gcggcaaatc
cgcat cctotatttt tagacggac

¥tcg tgggt gacgc gagtgat geg

t ctt ggcggce
ggaggagag

gctcgttgtg
ggct gt ggeg
ggagaacgtg
gccggcgcecg
cattggtgag
gegggagcag

ct gat gt3jéstecest Gaastdtly geattgen srqettarsgGoipstracic tegedesagt catlact g ggcggagt ac
aat gggat ct ttgcgagtct aaagaa gcgc 1140

gcagagtatg cggteogtee gatge

ECEAcaccee
aacccgeage
gacgegecgt
gegegtgega
gogggotace
ataaagcege
cgtottttge
cagtaccege
ctetgtgaga
tgegtegecga
actggcggog
ggcattgtge
ttcttgaget
ctggoctoge
tacttetece
atggtteogt

cggecegetg

agggeaaggc caagtatcce ttooccagea ttgtgtactz caacattgeg

cactggaaca paagcogetg
teoctgctega aaacgagaag
gegagtatet tcgecacatc

cotttetecg tgacatcgtyg

tgetggacge
tegcaggttct
tgtacacgge
aggataactg
agaataatge
tgotggateg
tegatzgcega
teogggaagt
tgcactcgac
tcacaaactt
geageagoet

acgcgageta

atcctctatt
cgtegggtgac
geagcttaceg
ggcactgaac
gactecgege
cgacgtgatg
cgaggtgtac
ggtgottegg
gtcgaagggo
COCCECECOE
gaatgggoag

tgagtcatac

acgttettce
gttacgtoge
ggegategea
gtgoggcaaa
titctgaceg
gegagteatg
cttottegeg
gtegaggage
gtgctegttg
gaggctetes
caggagaacg
ctgeegecege
atcattegte
gttcgegage
ttgatgaceg

tggecggagt

ccca atgegtgeegg acgagatcag geeggccetg

120

180

ggcaggtegal gtegotgatt
agtacccgee ggatgegety
cggegcgecta cacggactot
tcaatgaacg cgaccacgag
acggogegag ctegggeste
ceggtgateegt teccattocg
geacgesccge gatgtactac
tggeptoget gtacgacgag
tgatcaacce tgggaacceg
cgaaattctg ctgcgaccge
tgtacgcgec gegaaagegt
cgtacaacac ggacacgetg
agtgcgegcy cogcgecese
aggtgttaaa gatgtgetoe
cactgatgte ctogecaccg

acaatgggat ctttgzogagt

240
300
360
420
480
540
600
660
120
780
840
900
960
1020
1080

1140



116 gccctgetge ttgcgaagga gagggcacg attcgecggtt tttcttgcca gccggtggaa 1200
ggggcgat gt acgcgtttcc gacgattgag ctgccggaga agtactttca goacaatgcg 1260

gagct gaacg cgaaggaggg gegaaagett gggcccgaca cgcgatgggc gttggagett 1320

ct ggagagca gcggggttgt tgttgtgccc ggetctgggt ttggtcagcg gcccaacacg 1380
ctgcacttcc gcacgacgat cctgccgcc gz gagcagcaga tggaacggat ggtgaaggcg 1440

at gcgcacat tccaggaggg catttgggc aagt acgggt aa 1482 <210> 58 <211> 493 <212>
PRT <213> Trypanosoma cruzi <400> 58 Met Ser Gy Ser Arg Lys Qu lle Arg lle
Asn Pro Arg Val Val Ala 151015 Al a a Val Arg Gy Met Lou Pro Met
Ay Al aoREBE FoRrusloBs e gagﬂgag% caatﬁéssmtwmzc e Bl Gy Lys Ala Lys
Tyr Pro Phe Ser 354045 Ser ||l e Val C¥ { M Pro Gn Ala Lou

A u G nCqEHREEtsH HagTBECH LB TRGHGE JFEF“@T’F@“P%“A %g@%g\?ﬁqtt 6Ber Leu Ile Asp Ala
Pro Phe 65707580 Lou Lou u Asn Qu Lys Val Thr Ser G n Phe Pro Ala Asp Al a
Val 8590F5RCAItE apgagetaga cepgagetas ﬁgé‘?gﬁﬁagﬁetﬁgwfggwaggqgﬂéga B2hsp Arg Thr Ay Al a
100105110 117 Tyr Thr Asp Ser Ala Gy Tyr Ala Phe Val Arg Asp Ile Val Al a
Arg goettggage ttétggagag cagoggeett gttgitgtees coegeictge gttteetcag 1380

cageccaaca cgetgeactt cegoacgacg atcetgecge cggagcagea gatggaacgg 1440
atggtgaageg cgatgogeac attccaggag gecatttege caaagtacge gtaa 1494
<210> 56

211> 49]

<212> PRI

<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



115120125 Gn Ile Asn Gu kg Asp Hs Qu Ile Lys Pro Lou Val Asp Al a Ser
130135140 Ser Ile Phe Lou Thr Asp Ay Ala Ser Ser Gy Val Arg Lau Lou Lou
145150155160 G n Val Lou Val Ay Asp Ala Ser Asp Ala vVal Met Val Pro Ile Pro
165170175 G n Tyr Pro Lau Tyr Thr Ala G n Leu Thr Lou Leu Ay Ay Thr Pro
180185190 Ala Met Tyr Tyr Lou %/ G u Lys Asp Asn Trp Ala Leu Asn Val GQu
195200205 A u Leu Ala Ser Val yf Asp Qu Cys Val Ala Lys Asn Asn Ala Thr
210215220 Pro Arg Val Leu Val Val Ile Asn Pro Gy Asn Pro Thr Ay dy Val

225230235240 Lo r Va t Val Ala Lys Phe Cys Cys Asp Arg
2452502‘552’@ i'yl F‘éﬁ@ngﬁLgﬁH ﬁ’%}i‘aw'bﬁ(éﬁﬁt;g'ﬁ%iﬁ‘fﬁrw Gn Gu Asn Val Tyr Ala
260265270 Al 15C5|y Lys Arg1 e Lou Ser PHe Arg Qu Val val Lou Ay Lou Pro
275280285 Ala Pro Tyr Asn Thr Asp Thr Val Leu Ala Ser Leu His Ser Thr Ser

ile Val Ala Arg Gin ile Asn Glu Arg Asp His Glu |le Lys Pro Leu
130 135 140

Val Asp Ala Ser Ser lle Phe Leu Thr Asp Gly Ala Ser Ser Gly Val
145 150 155 160

Arg Leu Leu Leu Gin Val Leu Yal Gly Asp Ala Ser Asp Ala Val Met
165 170 175

Val Pro lle Pro Gin Tyr Pro Leu Tyr Thr Ala Gin 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 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



290295300 118 Lys Ay llelle Ay Qu Cs Ay Arg Arg Gy @y Tyr Phe Cys
Leu 305310315320 Thr Asn Phe Pro Ala Pro Val Arg Qu Gn Val Val Lys Met Cys
Ser 325330335 Met Val Pro Cys Ser Ser Val Asn Gy Gn Leu Met Thr Ala Leu
Met 340345350 Cys Ser Pro Pro Arg Pro Ay Asp Ala Ser Tyr Qu Ser Tyr Trp
Alla 355360365 G u Tyr Asn Ay I{;# Phe Ala Ser Leu Lys Lys Arg Ala Leu Leu
Leu 370375380 Ala Lys G u Leu Gly Thr Ile Arg Ay Phe Ser Cys G n Pro Val

G u 385390395400 Gy Ala Met Tyr Ala Phe Pro Thr Ile Qu Leu Pro Qu Lys Tyr

Pro 2283;"%% Ve ﬂﬁfﬁ'g“ Yoot PR &R Belerly G U el sor dly vl val
Val 435440445 VaI Pro y Ser Gy Phe Ay Gn Arg Pro Asn Thr Leu Hi s Phe

Arg

Tyr Phe Cys Leu Thr Asn Phe Pro Ala Pro Val Arg Glu Gin Val Leu
325 330 335

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



450455460 Thr Thr
465470475480 Met Arg Thr
<210> 59 <211> 1494 <212> DNA <213> Trypanosona cCruzi

aaaccat

ttt tggattcagg

oggt gcgt gg gat get cocc
aggggaaggc caagt accoc
cact ggaaca gaagccgctg

tcct gct
gggagt

cgt gggt
gcagot t

ga gaacgagaag
¢t tcgccacatc

ac

ttctccag

Ile Leu Pro Pro Qu Gn Gn Mt Gu Arg Met Val
Phe Gn QQu Ay Ile Trp Ala Lys Tyr

Lys Al a
Gy 485490 119

<400> 59 atgctacgca
gccattcgca tcaaccccog tgtggtggcg60 gcagagtatg
atgegtoggg?cgagatcag ggcggccct g120 gcgacaccgg

ttgtgtactg caacattgggl80 aacccgcagg

acgttettcc ggcaggtgat gtegotgatt240 gacgcgccgt
gttacgtcgc agttcccggc ggat gcggt g300 gcgcgtvga
ggcgat cgca cgggcgccta cacggact ct 360 gcgggct acg
cattgoccg tgacatcgtg gcngcaaa tcaatgaacg cgaccacgag420 at aaagccgc tggtggacgce
atoctatatt tttctgacgg acggcgcgag ctcgggcgtg480 cgtcttttge tgcaggttct

tcttggcg gcacgcccgc gatgtactac600

1482
DNA

2115
2
<213

<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

Trypanosoma Cruzi

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

gﬁgagtgatg cggtgatggt tcccattccg540 cagtacccgc tgtacacggc



ctgt gt gaga aggat aactg ggcact gaac gt ggaggagc tggcgtcggt gtacgacgag660
t gcgt ggcga agaat aat gc gaccccgcgc gtotcgttg tgatcaaccc cgggaacccg720
actggcggcg tgctggatcg cgaagtgatg gaggccgtgg cgaaattctg ctgcgaccgc780
ggcattgtgc tgatggcgga cgaggtgtac caggagaacg tgtacgcggc gggaaagcgt 840
ttottgagct tccgggaagt ggtgattgggectgccggege cgtacaacac ggacacggtg900
ctggcctcgec tgcactcgac gtcgaagggc atcattggtg agtgcgggcg ccgcgoggg960
tacttctgcc tcacaaactt occogcgccg gtogggagc aggtggtaaa gatgtgctcc 1020

Coocceoftaicatabate PORGPREA Rk aRtER SRROR 00 (Toctact 1140

1200
cagecaor B chbetir SRR BRR e RRR R aRrG AR IEE 0 angt act it 1260 120

1320
Gogt t GoRL P e AL EIGRRT P Brrarr GeaEe EEBOR St o7t (ggt cag 1380

1440
e oot A Begebt: SFRRSEINE- ARG BB 10 5100 oo
<211> 497 <212> PRT <21§> Tr ypanoso cruzi,k <400> 60 P%b Leu Arg Lys Thr Leu
Phe O ySHBRtTIRP FoaEerert & iﬁ”@“glg%g%@#a 29881 b §EREGEValal Ala Ala Qu Tyr
Ala Val Arg Ay Met Leu Pro Met Arg 202530 Ala Asp Au lle Arg Ala Ala Leu
Al a Thra’iﬂf‘%a'@tJcﬁg?gﬁ/%ﬁtﬁlg%"i%ﬁ%gﬁiﬁ Tyr Pro Phe Se®&er 11e val Tyr Oys

Asn Ile Ay Asn Pro A n Ala 505560 Leu GQu G n Lys Pro Leu Thr Phe Phe Arg

G n Val t Ser Leu |Ile 65707580
<210> 58

211> 493
<212> PRT
<213> Trypanosoma cruzi

<400> 58
Met Ser Gly Ser Arg Lys Glu Ile Arg 1le Asn Pro Arg Val Val Ala
1 5 10 5

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



Asp

Thr
Ile
Val
Arg
Val

Asn
Asn

Ala Pro Phe Leu Leu Qu Asn Qu Lys Val Thr Ser

G n Phe Pro 859095 Al a

Ala Val Ala Arg Ala Arg Gu Tyr Leu Arg Hs Ile Ay Asp 100105110 Arg
Gy Ala Tyr Thr Asp Ser Ala Gy Tyr Ala Phe Ala Arg Asp 115120125 121
Val Ala Arg Gn lle Asn Gu Arg Asp Hs Qu Ile Lys Pro Leu 130135140

Asp Ala Ser Ser Ile Rho LoqﬂThr Asp Ay Ala Ser

Ser Gy Val 145150155160

Leu Lou Leu G n Val Lou Val Gy Asp Ala Ser Asp Ala Val Met 165170175
Prolle Pro Gn Tyr Pro Lou Tyr Thr Ala G n Lou Thr Lou Leu 180185190

Gy.Thr Pro, Al t. Ty r.Le s, d s . Asp Mh Trp Ala 195200205 Leu
Val Tyéh’h’ gfys%eﬁa%%a%é@g% V#ﬁs%m;gs%’gww Ala Lys 210215220 Asn
(6} e

Ala Thr Arg Val L Val Vval Ile

Gin Ite Asn Glu Arg Asp His Giu lle Lys Pro Leu Val Asp Ala Ser
130 135 140

Ser |le Phe Leu Thr Asp Gly Ala Ser Ser Gly Val Arg Leu Leu Leu
145 150 155 160

Gln Vai Leu Val Gly Asp Ala Ser Asp Ala Val Met Val Pro lis 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

n Pro Ay Asn Pro 225230235240



Thr Gy Ay Val Lou Asp Arg Qu Val Met Ju Ala Val Al a Lys Phe 245250255
Oys Cys Asp Arg Gy Ile Val Leu Met Ala Asp Au Val Tyr Gn du 260265270
Asn Val Tyr Ala Ala Ay Lys Arg Phe Leu Ser Phe Arg A u Val Val 275280285
Lou Gy Leu Pro Ala Pro Tyr Asn Thr Asp Thr Val Leu Ala Ser Leu 290295300
Hs Ser Thr Ser Lys Ay Ile IIeII y Gu Cs Gy Arg Arg Ay dy 305310315320

122 Tyr Phe Cys Lau Thr Asn Phe Pro Ala Pro Val Arg Gu G n Val Val
325330335 Lys Met Cys Ser Met Val Pro Cys Ser Ser Val Asn Gy G n Leu

340345350 Thr, Al e t Ser Praq,Pro Arg.Pro Ay Asp Ala Ser Tyr
35536035“85 Q4B ST Rl ¢ drivgte S BT ﬁeg%ﬁgm 2 Ser Lou Lys Lys

3703753 Al a Lou Le'euAIaLys uLeuGIyTOIIeArgGIy Phe Ser
385390395400
Thr Asn Phe Pro Ala Pro Val Arg Giu GIn Val Val Lys Met Cys Ser

325 330 335

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

Met
Au
Arg
Cys



405410415
420425430
435440445
450455460
465470475480

Thr Ile Au Leu
Ala Lys Qu Ay
Lou Lou A u Ser
A@n Arg Pro Asn

Pro
Arg
Ser
Thr

Phe
Leu
Leu
Phe

Pro
Asn
du
Ay

Gn
Gu
Lys
Ay
Lou

Pro Val Qu Ay Ala Met Tyr Al a
Lys Tyr Phe G n H's Asn Ala Qu
Lou Gy Pro Asp Thr Arg Trp Al a
Val Vval Val Val Pro Ay Ser Ay
H's Phe Arg Thr Thr Ile Lethgo Pro Gu Gn Gn Mt Qu Arg
Met Val Lys Ala Met Arg Thr Phe G n Qu Ay Ile Trp Ala Lys Tyr 485490495
Gy 123 <210> 61 <211> 1869 <212> DNA <213> Cricetulus griseus <400> 61
at ggcca gagaagct gcagtgtctg aaagacttcc acaaagacat cctgaagcct 60

tctccaggé% %g&gcccagg cacacggcct gaggat gagg ct gaggggaa gccocctcagl20

<212> DNA
<213> Trypanosoma cruzi

::ggiaczga aaaccctttt tggaticagg gocattcgea tcaacccceg tgtsgtzscg 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



agggagaagt ggtccagcaa gattgacttt gtgctgtctg tggccggagg cttcgtgggt 180
ttgggcaacg tttggcgttt cccgtacctc tgctacaaaa atggtggagg tgctttcctc240
ataccgtatt ttattttcct gtttgggagt ggcctgcctg tern-toot ggaggtcata300
at aggccagt acacct caga agggggaatc acctgctggg agaagatctg ccccttgttc360
tctggcattg gctacgcatc catcgtcatﬁogtgtocctcc tgaatgtgta ctacattgtc420
atectggcct gggccacata ctacctattt cactecttcc agacagagct tocctgggcc480
cact gcaacc acaptggaa cacaccacat tgcatggagg acaccctgcg taggaat gag540

agtct ct tgtceccttag cgcctccaac ttcacctcqgc ctgtcatcg ttctgggag600
cgca?t ??aggacfagﬁgé?f%?ﬂ ??Ea@?ﬁéff%ga@%\gf?gfa?ﬁigﬁa &a@g?,gF?Fga'gmgt ?g??CCt t7 280
gcgct ot gc ec agt ctgo cat at ggaa, gggt gttcga
tccacag%&gtg%@tt?ﬂg@g?f ??F‘lggéﬁgtctgﬁﬁt@hgﬁﬁ’tcfﬁ%iﬁggg Fftt%%g&: gc‘c?'g aggt gct g780
ctggtccgt act gaccct, gcc t gct cgaaggca tcaaattcta, cctgtaccct 840
gacat ca‘ggégccgaéﬁtcgﬁéﬁﬁg ‘g‘é@gg"g@&cﬁtggg‘@af’ﬁ"g%@‘"ga é‘géﬁj‘é%écc@‘%at attcttt900
tcctatgcca tctgcct%gg ccat gacc, tcact ggga gct acaacaa ?tacaagtat960
aact cgt 2earepass $BatEtEatC %g‘f‘;@%,g?géﬁ‘éttﬁﬁééﬁ%ﬁ 88 BPfgt accaly®™ tttgtgtct 1020
ggcttcgcag ttttttccat cctgggcttc atggcacaag agcaaggggt ggacattgct 1080
gatgtggct@’gatcaggtcc tggcttggec ttcattgect atccaaaagc tgtgactatg 1140
atgccgcf accttttg gtccattctg ttttttatta tgctectott gettggactg 1200
gacagcc l>t¥’ttgaagt cgaaggacag atcacatcct tggttgatct ttacccgtcc 1260
124 ttetifa agggttatcg tcgggaagtc ttcatcgcca tcctgtgtag catcagctac 1320
ct gct ggtfde tiGYRREREPHG YYacggagggt ggcatgtatg tgtttcaact ctttgactac 1380

tatgcagcta gtggtgtatg ccttttgtgg gttgcattct ttgaatgttt tgttattgcc 1440
t ggat at%ﬂf’@ d’pggt gataa cttatatgac ggtattgagg acatgattgg ctatcggcct 1500

ccctgga tgaagtacag ct ctgtc atcactccag ttctctgtgec tggatgtttc 1560
999 h?e% Leu %rg I?ys Thr £?_eu Pt?egay Pﬂe Arg Ala |le Arg ﬂe Asn Pro gta g94tg

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



atcttctctc ttgtcaagta tgtaccectg acctacaaca aagtctacgt gtatcctgat 1620
tgggcaattg ggctgggctg gggcctggec ctatcctcca tggtgtgtat coccttggtc 1680
attgccatcc tcctctgccg gacggaggga ccgttccgcg tgagaatcca atacctgata 1740
acccccaggg agcccaaccg ctgggctgtg gagcgt gagg gggccacacc ottccactcc 1800
cgcacaagcc tcgtcatgaa cggcgcact,g, at gaaaccca gtcacgtcat tgtggagacc 1860

at gat gt gal869 <210> 62 <211> 62 <212> PRT <213> Cricetulus griseus <400> 62
Met Ala Thr Lys Qu Lys Leu Gn Cys Leu Lys Asp Phe Hs Lys Asp 151015 Ile

Leu Lys, Pr r r Th (Bro A u Asp 202530 Qu Al a
audy'ly ‘813?%"?5 @"8*¥A§§ éf%‘i"'? ?%"é’eg"s?ér Y's Ile 354045 Asp Phe Val
Leu Ser Va AI a Ay dy Phe Val Gly Le @y Asn Val 505560 125 65707580 Ile
Pro Tyr Phe Ile Phe Leu Phe Gy Ser Ay Leu Pro Val Phe Phe 859095 Leu G u

Val The & G s e TS proVou To a5 My RiY sF &r'dif i s
145 150 155 160

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



100105110 Trp Qu Lys Ile Cys Pro Leu Phe Ser Ay Ile Gy Tyr Ala Ser Ile
115120125 Vval Ile Val Ser Leu Leu Asn Val Tyr Tyr Ile Val Ile Leu Ala Trp
130135140 Ala Thr Tyr Tyr Leu Phe His Ser Phe Gn Thr Qu Lea Pro Trp Al a
145150155160 His Cys Asn His Ser Trp Asn Thr Pro His Cys Met G u Asp Thr Leu
165170175 Arg Arg Asn G o Ser Eﬁg Trp Val Ser Leu Ser Ala Ser Asn Phe Thr
180185190 Ser Pro Vol Ile GQu Trp Gu Arg Asn Val Lou Ser Lou Ser Ser
195200205 Gy Ile Asp Qu Pro Gy Ala Leu Lys Trp Asp Lau Ala Leu Cys Leu
210215220 Leu, Leu Val, Tr eu, Val s, P Ile Trp Lys Ay Val Arg
22523025‘3’2&6%&% ‘ﬁ’;?’?ib’@ \'/3%;;\/%/' *f#ﬁbﬁ@e;ggﬁh a Thr Phe Pro Phe Ala Met
245250255 126 260265270

Lys Met Cys Ser Met Val Pro Cys Ser Ser Val Asn Gly GIn Leu Met
340 345 350

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



Adn
Cys
Asn
Ser
Gn
Leu
Thr
Asp
Lou
Al a

Il e Lys Phe
Trp Ile
Leu Ay Al a
Ser Tyr Arg
Ser
GQu Gn dy
Ala Phe Ile
Phe Trp_Ser
nflPhe
Ty R21pp o 1863
|1 &21RpulNy s

Val

Phe Val

Sef21&

Tyr
Asp
Met
Asp

Lou Tyr
Ala Ay
Thr Ser
Cys Met
Gy Phe Al a
Val Asp Ile
Ala Tyr Pro
Il e Lou Phe
Val d U Vval
Phe Lou Arg
Ser |le Ser

213> Cricetulus griseus

<400> 61

Pro Asp
Thr G n
Lou Gy
Lou Lou
Val __Phe
AYQ3Asp
Lys Al a
Phe Ile
Gu Gy
Lys Ay
Tyr Lou

atggccacca aggagaaget geagtgtclg aaagacttce

totoccaggega agageccagg cacacggect

agggagaagt ggtccageaa gattgacttt

ttgggcaacg titggegtit ccegtacetc

ataccgtatt
ataggccagt
tctggeattg
atcctggoct
cactgcaace
agtctetgee
cgcaatgtac
gogetotgee
tccacaggea
ctggtcogis
gacatcagec
tectatgeca
aactcgtaca
geoticgoag
gatgtggote
atgoogetge

gacagccagt

ttattitect
acacctcaga
gctacgeate
gggocacata
acagetggaa
toctoccttag
tcagectgte
tectettagt
aggttateta
gactgaccot
gocttgagga
totgoctege
gggactgtat
ttttttocat
agtcaggtec
ccacctttte

ttgttgaagt

gttigegagt
agegggaatc
catcgtoate
ctacctattt
cacaccacat
cgectecaac
ttecggaate
ctggottete
cttecacogee
gecgggteot
cccacaggte
ggccatgace
gotgctggea
cotgggette
tggottgegce
gtceattetg

Cgaaggacag

gaggatgage
gtgotgtetg
tgctacaaaa
gegcctgecte
acctgectgge
gtetecetee
cactcottee
tgcatggags
ttecacctege
gacgaaccag
tgttitttet
acttteccgt
gecgaaggea
tggatcgacy
tcactgggaa
tgcctgaaca
atggcacaag
ttecattgcct
ttttttatta

atcacatcct

Il e Ser
Il e Phe
Ser Tyr
Gy Cys
Ser lle
Val Al a
Val Thr
Met Lou
Gnlle
Tyr Arg
Lou Gy

Arg
Phe
Asn
Lou
Leu
Au
Met
Leu
Thr
Arg
Lou

Lou
Ser
Lys
Asn
Ay
Ser
Met
Lou
Ser
Au
Ser

acaaagacat cctgaagect
ctgagggeaa geocecteag
tegeogeage cttogtgagt
atggtezgagg tectttecte
tgtitttcet ggaggtcata
agaagatctg cccettgtite
tgaatgtgta ctacattgte
agacagaget tccetgggee
acaccctgog taggaatgag
ctetcatega gttetgggag
gegetictgaa atgggacett
geatatggaa gggtgttcga
ttgecatget tetggtgete
tcaaattcta cctgtaceet
ccggaaccca gatattcttt
gctacaacaa gtacaagtat
gtggtaccag ttitgtgtet
agcaaggget ggacattget
atccaaaage tgigactatg
tgctectett gottgmacte

tggttegatet ttacccgtce

Tyr
Tyr
Ser
Phe
Ay
Pro
Leu
Lou
Val

Met

60
120
180
240
300
360
420
480
540
600
660
720
180
840
900
960

1020
1080
1140
1200

1260

Asp
Al a
Lys
dy
Met
Pro
Lou
dy
Val
Phe
Val

275280285
290295300
305310315320
325330335
340345350
355360365
370375380
385390395400
Asp 405410415
|l e 420425430
Thr 435440445

Pro
I'le
Tyr
Thr
Al a
Ay
Pro
Lou



127
Al a
Ile
Thr
Val
Ay
Val
Ile
Arg

450
465

500
515
530
545
565
580
595

455460 Gy Vol Cys Leu Leu Trp Val Ala Phe Phe Gu Cys Phe Vol Ile
470475480 Trp Ile Tyr Ay Ay Asp Asn Leu Tyr Asp Ay Ile GQu Asp Mt
485490495 Ay Tyr Arg Pro Ay Pro Trp Met Lys Tyr Ser Trp Ala Val Ile

505510 Pro Vol Leu Cys Ala Gy Cys Phe Il e Phe Ser

Lou Val Lys Tyr

520525 Pro Lou Thr Tyr A@g Lys Val Tyr Val Tyr Pro Asp Trp Ala lle

535540 Leu Ay Trp Gy Leu Ala Leu Ser Ser

Met Val

Cys Ile Pro Leu

550555560 Ile Ala Ile Leu Leu Cys Arg Thr Uu Gy Pro Phe Arg Val

§70575 G n

T |1 Thr P d P AsS
800 cEtrt it TRtbassty thleotop e Fotientoty 148

gé%g¥%gé%c/¥g€%géf§éi Qﬁ%ﬁgaéﬁé? gggéggt§¥§rtgtﬂtgaaégiLttkéagEagkil13

tatgeageta gtggtgtatg ccttttgteg gttgcattot ttgaatsttt tgttattgee 1440

tggatatate gtggteataa cttatatgac ggtattgage acatgattgg ctatcggcct 1500

gegegccctgga tgaagtacag ctgggetgte atcactocag ttotctgtge tggatgtttc 1560

atcttctcte ttgtcaagta tgtacccctg acctacaaca aagtctacgt gtatcctgat 1620

tgegegcaattg gectgegete geeccteggoe ctatocteca tgetgtgtat cocottgete 1680

attgecatce tcetotgece gacggagega cogttecgeg tgagaatcca atacetgata 1740

accocccaggeg ageccaaccg ctgggoctete gagegtgage gggccacace cttccactece 1800

cgcacaagec togtcatgaa cggegcacte atgaaaccca gtoacgtcat tgtzgagace 1860

atgatgtega

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

1869

u Thr

Trp Ala Val Gu
Lou Val Met Asn

Met Met

Arg



610615620 <210> 63 <211> 1866 <212> DNA <213> Rattus norvegi cus 128 <400>
63 atggccacca aggagaagct tcaatgtctg aaagacttcc acaaagacat cctgaagcct60
t accaggga agagcccagg cacgcggcct gaggat gagg ctgat gggaa goccectcagl20
agggagaagt ggtccagcaa gatcgacttt gtgctgtag tggccggagg cttcgtgggt 180
ttgggcaatg tctggcgttt cccgtaccthtgctacaaaa at ggt ggagg tgcattectc240
ataccgtatt ttattttcct gtttgggad ggcctgeccectg tgtttttcct ggaggtcat c300
ataggcc&?t acacctcaggoagggggcatc ctgctggg agaggatctg cccettgttc360
tctggcattg gctacgcgtc-catcgtcatc gt'gtocctcc tgadtgtgta ctacatcgtc420
atcctggcct gggccacata ctacctattc cagtctttcc agaaggatct tccctgggcc480
cactgcaacc ataggt ggaa cacgccacag tgcat ggag accctgcg taggaacgag540
agt cact Elcjd”'f’ 3!%@&@&3“%8%’3@3‘@%%& @Ei@%?@g%'%@?@%t cga gttctgggag600
cgcaacgtgc tcagcctytc ctccggaat 0gaccacccag agt ct gaa at gggacct c660

gcgctctgec tcctettagt ctggetcecgtce tgttttttct gcatctggaa gggtgttegg720
tccacaggca aggttgtcta cttcactgct actttcccgt ttgccatgct totggtgetg780

aggt ecgt®y Y4 ?'g%l(')(gc'df’ Ght Blng bt OE Sﬁg’i‘éé‘é@&bya”lgc@éﬁﬁ cta cctgtaccct 840

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



aacat cagcc gccttgagga cccacaggtg tggatcgacg ctggaactca gatattcttt 900
tcctacgcta tctgcctggg ggccatgacc tcactgggaa gctataacaa gtacaagt at 960
aact cgtaca gggactgtat gctgctggga tgcctgaaca gtggtaccag ttttgtgtet 1020
ggettcgcaa ttttttccat cctgggcttc atggcacaag agcaaggggt ggacattgct 1080
gat gt ggag agtcaggtcc tggcttggec,,ttcattgcct acccaaaagc tgtgaccatg 1140
atgccgctgc ccaccttttg gtccattctg ttttttatta tgctectett gcttggactg 1200
gacagccagt ttgt&ﬁgagt cgaaggq&?g at cacat cc 7&ggttgatct ttacccgtcc 1260
ttcctaagga agggttatcg tegggaaatc ttcattgcca tcgtgtgcag catcagctac 1320
ctgctggggc tgacgatggt gacggagggt ggcatgtatg tgtttcaact attgactac 1380

t at gcaggt a, gt tatg cctittg cggattct, t tgttt tgttattgcc 1440
t ggat at [ygl'gﬁé%%afyéa%ﬁfraggét%gg'egg?ra rﬁgﬁgéwa%sgfpg%tcgg ctatcggcct 1500
ggaccctgga t gt acag ctggQgctgtc atcact g ctactgtgt tggatgtttc 1560
atottactc tcgtcaagta tgtacccctg acctacaaca aagtctaccg gtaccotgat 1620
t gggcaa t ggact g cetggec, agtcetqeca tggtgtgtat ccoottggto 1680
attgtcab@gvggg@f g&g%ﬁ?d"é%éﬁ@ﬁ%ﬁ@ﬁ'%é oﬁ'sgﬁrcéyrt'géaégtcaa atacctgata 1740
accoccagggz gcccaaccg C gctgtg gagc@ gaag gggctacgcc ctttcactcc 1800
agagcaaccc tcatgaacgg tgcactcatg aaacccagtc acgtcattgt ggagaccatg 1860

129

atgtga 1866 <210> g% <211> 621 <212> NT <213> Rattus norvegi cus <400> 64 Mt

Al a Thr S§syleu @iy Ala,

LBE Se Uy SerofyrAse Lis YRS 1M s Lys Asp 151015 Ile Lou

Lys Pro3®er Pro Gy L:Vg Ser Pro GI?/'SThr Arg Pro3&u Asp 202530 A u Al a Asp

Gy Lys Pro Pro Gn Arg Gu Lys Trp Ser Ser Lys Ile 354045 Asp Phe Val
Ser Val Ala @y
Leu Cyshsmyier fyis
Leu Rho Ay Ser @¥PLeu Pro Val 3#ho Phe

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

Lou
GIXF Phe Val Gy Lau Ay Asn Val 505560 Trp Arg Phe Pro Tyr
Angshvp &Yy Mol Leuckel Gy Gyspigi AE'%&‘"G%ZJ'?’SSO Ile Pro Tyr Phe Ile Rho



859095 130 Leu Gu Val Ilelle Ay An Tyr Thr Ser Au Ay Gy Ile Thr Cys
100105110 Trp Gu Lys Ile Cys Pro Leu Phe Ser Ay Ile Ay Tyr Ala Ser Ile
115120125 Val Ile Val Ser Leu Leu Asn Val Tyr Tyr Ile Val Ile Leu Ala Trp
130135140 Ala Thr Tyr Tyr Leu Phe G n Ser Phe G n Lys Asp Leu Pro Trp Al a
145150155160 H's Cys M Hi s Ser »JTP Asn Thr Pro G n Cys Met Qu Asp Thr Leu
165170175 Arg Arg Asn G u Ser I—]i S Trp Val Ser Leu Ser Ala Ala Asn Phe Thr
180185190 r Pro Val II4 G u Phe Tr Pt U Arg Asn Val Leu Ser Leu Ser Ser
195200205 Ay Ile Asp H'S Pro Gy Ser Leu Lys Trp Asp Leu Ala Leu Cys Leu
210215220 Lau Leu Val TrD Leu Val Cys Phe Phe Cys Ile Trp Lys Ay Val Arg

225230235240 36 a1l 1% Yol A3 HEme'ily JY w05 Ty A @ Thr Phe Pro’Phe Ala et

465 470 475 480

Trp Ile Tyr Gly Gly Asp Asn Leu Tyr Asp Gly 1le Glu Asp Met {le
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



245250255 Leu Lea Val
260265270 131 G n Va

Leu Leu

Trp Ile Asp Ala Gy Thr
Il e 290295300 Cys Leu Sly Ala Met Thr Ser

Val

Arg G s( Lou Thr
Gn Ile Phe Phe Ser Tyr Al a
M Lys Tyr

Lou Pro Gy Ala SIy Qu

Lea Ay Ser Tyr

Lys Tyr

305310315320 Asn Ser Tyr Arg Asp Cys Met Leu Leu Ay Cys Leu Mh Ser @y Thr

3253303

35 Ser

Phe Val

Ser Gy

340345350 Gn Qu Gn Ay Va

3553603
3703753

38539039*5&‘66“@63‘%@%

g‘@"#h

405410415 Lou

tcteccaggga
agggagaagt
tigggcaate
ataccgtatt
ataggecagt
tctegecattisg
atcctggeet
cactgcaace
agtcactgeg
¢cgeaacgtge
gegetetgee
tecacaggea
ctegtecete
aacatcagce
toctacgeta
aactcgtaca
gecttcgeaa
gatgtgecte
atgecgetge
gacagceagt
ttoctaagga
ctgetggegc

tatgeageta

Al a Phe IIe Ala Tyr

B

Phe Tr

getecageaa
toteggegttt
ttattttcct
acacctcaga
getacgegtc
gegecacata
atagctggaa
teteceoottag
tcagectegtc
tectetiagt
aggttetota
gactgaccct
gecttgagega
tctgoctgee
geggactgtat
ttttttecat
agtcaggtoe
coacettity
tigitgaagt
agggttateg
tgacgatggt

gtggtgtate

Ser

Ey Phe Lou
gagcccagg cacgeggect gaggatgagg ctg

i

Leu

Arg

Ala Il e Phe Ser
Ile Ala Asp Val
Pro Lys Al a Val
he Phe I]e Met Lea @u

I

Hi oaebiad s agmamerept, e
a%:gggaa gccc%tc

gatcgacttt gtgctetote tggeogeagg cttegtgget

coccgtaccte tgctacaaaa atggtggage

gtttgggage
aggggecate
catcgtcate
ctacctatte
cacgecacag
cgcogecaac
ctooggaate
ctggctegte
cttcactget
gocaggtget
cccacaggte
gegccatgace
getgctagga
cotgggette
tggettgece
gtecattctg
cgaaggacag
tecgggaaate
gacggagget

ccttttgtee

gecotgecty
acctgotgge
gtegtecotee
cagtetttee
tegcatgeage
tteacttege
gaccaccoag
tgttttttet
actttcccgt
ggteaaggca
tggatcgaceg
tcactgggaa
tzectgaaca
atggecacaag
ttcattacet

ttttttatta

tagtttttect
agaagatetg
tgaatgtegta
agaaggatct
acaccctgcg
ctgtgatcga
geoagtetgaa
geatctggaa
ttgecatget
tcaaattcta
ctggaactca
gotataacaa
gtggtaccag
agcaaggggt
acccaaaage

tgotectott

tgeattocte
ggaggtcate
cocettette
ctacategte
tocetggece
taggaacgag
gttetggeag
atgggaccic
gegtgttogs
tetgetecte
cetgtaccet
gatattettit
gtacaagtat
tittgtetet
ggacattgct
tgtgaccatyg

gettggacte

atcacatcct tggtigatet ttaccegtec

ttcattgoca togteigeag catcagetac

ggcatgtatg tgtttcaact ctttegactac

gtegeattet ttgaatgtit tgttattsec

Thr

180

240

300

360

420

480

540

600

660

120

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

Ile Leu Ay Phe Met Al a
Ala Qu Ser

Sly Pro Sly

Met Met Pro Lou Pro

Leu Lea Gy Lou

Thr

Ser

Leu Val
Arg %g GQu lle Phe lle

Asp



420425430 Ala Ile Val Cys Ser Ile Ser Tyr Lou Leu Ay Lea Thr Met Val Thr
435440445 u Ay Ay Mt Tyr Val Phe G n Leu Phe Asp Tyr Tyr Ala Ala Ser
450455460 Sly Val Cys Lou Leu Trp Val Ala Rho Rho SIly Cys Rho Val Ile Ala
465470475480 132 Trp Ile Tyr Ay Ay Asp Asn Leu Tyr Asp Gy Ile G u Asp
Met Ile 485490495 Ay Tyr Arg Pro Ay Pro Trp Met Lys Tyr Ser Trp Ala Val
Ile Thr 500505510 Pro Ala Leu Y% Vval @y Cys Phe Ile Phe Ser Leu Val Lys
Tyr Val 515520525 Pro Lou Thr Tyr Asn Lys Val Tyr Arg Tyr Pro Asp Trp Al a
Ile Oy 530535540 Gy Trp GI%/ Leu Ala Lou Ser Ser Met Val Cys Ile Pro
Lou Val %ﬂ@?ﬁ@@%ﬁ@@aal fréatyLepc pytatteqsy aﬁﬁﬁatﬁ@%"tﬁ‘igmﬁr ‘@QJ dy Pro Lou Arg Val
Arg Il e 565570575 Lys Tyr Lou Ile Thr Pro Arg u Pro Asn Arg Trp Al a Val
du /M-gggaccctgga tgaagtacag ctggectgtc atcactecag ctetetgtet fggatgtttc 1560

atcttetctc tcgtcaagta tgtaccectg acctacaaca aagtctaccg gtaccctgat 1620
teggcaateg ggctggecty ggeoctegee ctttoetcca tggtetgtat cocotteggte 1680
attgtcatec tectotgeocg gacgpaggga ccgetocgeg tgagaatcaa ataccigata 1740
acccccaggeg ageccaaccg ctegectetg gagegtgaag gggetacgee ctttcactec 1800
agagecaaccc tcatgaacgg tgcactcatg aaacccagic acgtcattgt ggagaccatg 1860
atgtga 1866
210> 64

{11> 621

212> PRT

<{213> Rattus norvegicus

<400> 64

Mat 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



580585590 GQu Ay Ala Thr Pro Phe H's Ser Arg Ala Thr Lou Met Asn Ay Al a
595600605 Lou Met Lys Pro Ser His Val Ile Val GQu Thr Met Met 610615620
<210> 65 <211> 1866 <212> DNA <213> Mus nuscul us <400> 65 at ggccacga
aggagaagct gcaatgtctg aaagacttcc acaaagacat cctgaagcct60 tctccaggga
agagcccagg cacacggcct gaagatga? cggacgggaa gccccctcagl20 agggagaagt

ggt ccagcaa gatcgacttt gtgctgtc &tggccggagg cttcgtgggt 180 133 ttgggcaacg
tctggcgttt cccgtacctc tgctacaaaa atggtggagg tgcgttcctc240 ataccgtatt
ttattttcct gtttgggagc ggcctgcctg tgtttttctt ggaggtcat c300 at aggccagt
acacat dag§''a¥dgdedae élyagdtTg'ttT ggrﬁghﬁb{aﬁldt'gegbfc ¥t gt t ¢360 tctggcattg
gctacgcatc catc@catt gtgtocdddcc tgaacgtgtiddctacat cgt c420 atcctggect
gggccacata ctacctattc cactctttcc agaaggatct tccctgggcc480 cactgcaacc

at agct ggaa cacaccacag tgcatggagg acaccctog taggaacgag540 agtcactggg

t accot tTag Goakwsglde & Prot loa Pbe SercGigdde 6 tyak lgderctlgggag600
115 120 125

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



cgcaatgtgc tcagcctgtc ctccggaatc gacaacccag gcagtctgaa at gggacctc660
gcgctctgece tcecctcettagt ctggetcecgtce tgttttttct gcatctggaa gggtgttcga720
tccacaggca aggttgtcta cttcaccgct actttoccgt ttgccatgct tctggtgctg780
ctggtccgtg gactgaccct gccaggtgct ggtgaaggca tcaaattcta cctgtaccct 840

gacat cagcc gccttgggga cccacaggtig t ggat cgacg ctggaactca gatattcttt 900
toctacgcaa tctgcctggg ggccatgacc tcactgggaa gctataacaa gtacaagt at 960
aactcgtaca gggactgtat gctgctggga tgcctgaaca gtggtaccag ttttgtgtet 1020
ggct t CORAdat i | leCRRIF BLIBPGIA F1ePIPRASHAHr AILIRIIYYL ggacat tget 1080

gat gt ggct gg@gt caggtcc tggcttggec ttcapg gcct’ acccaaaage tgtaaccatg 1140
atgccgctgc ccaccttttg gtctattctg tttttcatta tgctectett gcttggactg 1200
gacagccagt ttgttgaagt cgaaggacag atcacatcct tggttgatct ttacccgtcc 1260

tt cet agggq ,R4aoh Mot Int SHAYRARS Sorl fyF ALRBRCAR, LGL @t gt ag catcagetac 1320
ctgct gogge tgacgat ggypacggagggt gggatgtatg tgtgjcaact ctttgactac 1380
tatgcagcta gtggtgtatg catttgtgg gttgcattct ttgaatgttt tgttattgcc 1440
tggat atatg gcggtgataa cttatatgac ggtattgagg acatgattgg ctateggcct 1500
gggecct a C tgtgt tggatgtttc 1560

gt ettet%@?e{?g‘tg‘ggggyﬁ%%gggggggﬁg?gggﬁr%ﬁgt accg gtacccggat 1620 134
tgggcaattg ggctgggctg gggcctggec attectcca tgctgtgtat cccettggtc 1680
attgtcatcc tectctgccg gacggaggga ccgctccgcg tgagaatcaa atacctgata 1740
accecoagng, AGACEARGEohChANIE vl 893984 BRAG. JORRACACC Ct Lt cactcc 1800
cgagt aaccc tcatggacgg cgcac g@}g aaaccca yg acgtcattgt ggagaccatg 1860
atgtga 1866 <210> 66 <211> 6 <212> PRT < 93> Mus muscul us <400> 66 Met Al a
Thr Lys Qu Lys Lou Gn Cys Lou Lys Asp Phe His Lys Asp 151015 Ile Lou Lys

Pro Ser,,Pr roper f Pr u p 202530 Au Ala Asp Ay
Lys Pr oGIErGgu %nynmk?%' %%ulllfyﬂg %%Vali}rla Ltgi%ysy IgfoeG@g4045 Asp Phe Val Lou Ser

Val Ala Ay 5y Phe Val @Ay Lou Ay Asn Val

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



505560 Trp Arg Phe Pro Tyr Lou Cys Tyr Lys Asn Thy Gy Gy Ala Phe Leu
65707580 Ile Pro Tyr Phe Ile Phe Leu Phe Ay Ser Ay Leu Pro Val Phe Phe
859095 Lou Gu Vol Ilelle Ay Gn Tyr Thr Ser AQu Gy Ay Ile Thr Cys
100105110 135 115120125 Val Ile Val Ser Lou Lea Asn Val Tyr Tyr Ile Val lle
Lou Ala Trp 130135140 Ala Thr Ty Tyr Lou Phe His Ser Phe G n Lys Asp Leu
Pro Trp Ala 145150155160 His Cys Asn His Ser Trp Asn Thr Pro G n Cys Mt Gu
Asp Thr Lou 165170175 Arg Arg Asn Gu Ser His Trp Val Ser Lou Ser Thr Al a
Asn Ph Val, Ty Gu Arg Asn Val Lea Ser
Con Serlre 8%%"5&“ LBj B R G'HP(%';JOAP%?% K8 "Lou Lys Trp Asp Lou Ala
Lou Cys Lou 21021 220

Gly Tyr Arg Pro Gly Pro Trp Met Lys Tyr Ser Trp Ala Val |le Thr
500 505 510

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 60

tctocaggga agagoccagg cacacggeet gaagatgagg cggacgggaa goccectoag 120

agggagaaglt ggtccagecaa gatcgacttt gtgctgtotg tggcoggage cticetgeet 180



Lou
Ser
Lou
Ay
Gn
136
Thr
Al a
Ay
Pro
Lou

Lou Val Trp Lou Val

Thr Ay Lys Val Val Tyr Phe Thr Ala Thr
Lou Val Lou Lea Val Arg Gy Lea Thr

Ile Lys Phe Tyr Lou Tyr

Val

325330335 Ser

ggggtg%@a‘%gg @t@gc%

Cys Phe Phe Cys Ile Trp Lys Ay Val

Arg 225230235

Phe Pro Phe Ala Met 245250255

Pro Asp Ile Ser Arg Lou Gy Asp Pro 275280285

Trp Ile Asp Ala Gy ThrgG n Ile Phe Phe Ser Tyr Ala Ile 290295300

305310315320 Asn Ser Tyr Arg Asp Cys Met Leu Leu Gy Cys Leu Asn Ser
Ile Leu Gy Phe Met

Phe

t4
a

365 Leu

Val

c@bﬁatﬁry tg\f@dgaa_%i Frﬂt%lrt&a%l %cﬁ:‘i

Phe 11

Ser Gy Phe Ala Ile Phe Ser
ftval opfda Gu Ser Ay Pro
Al a Val

Thr

Met Met Pro Lou

240

Lea Pro lily Ala lily Au 260265270

Ay

3703{R380: Thitttth? gtifeeatd ggc&ﬂg&tg%&tm&t%ggua%c Meggg.ou Lea Lou Lou Sly

ataggccagt acacatcaga
tetgegeatte getacgeate
atcctggocet gggccacata
atagcteggaa

cactgcaace

agtcactgge tetocottag

cgcaatgtec
gogetotgeo
tccacaggea
ctggtoogte
gacatcagcee
tecctacgeaa
aactcgtaca
gecttegeaa
gatgtegcte
atgecgetge
gacagccagt

ttcoctaagga

tcagoctegtc
teetcttagt
aggttetcta
gactgaccet
gocttgeega
tetgootgeg
geggactgtat
ttttttccat
agtcaggtce
ceaccttitig
ttgttgaagt

agggttatog

aggegecate acctgetgege agaagatctg tecttigtic

catcgtcatt gtetecctee
ctacctattc cactctttce
cacaccacag tgcatggage
cactgccaac ttecacctcac
ctccggaatc gacaacccag
ctggetegte tptttttict
citcaccget actttecogt
gecaggtget ggtgaaggca
cccacaggte tggatcgace
gecocatgace tcactgggaa
gotgotgeea tecctgaaca
cotgggette atggcacaag
tggcttggece ticattgcet
gtotattetg titttcatta
cgaaggacag atcacatect

tcgggaaate ttcatageoca

ctgetezgegec tgacgatget gacggageet ggcatgtate

tatgeageta
tggatatatg
gggeoctega

gtcttetege

gtggtgtatg

geggtgataa

cetittptge gttgoattct

cttatatgac ggtattgage

tgaacgtgta
agaaggatet
acacecctgeg
cegteatega
geagtctgaa
geatctggaa
ttgecatect
tcaaattcta
ctggaactca
gotataacaa
gteggtaccag
agcaaggget
acccaaaage
tgctectott
tggttgatot
tettetetag
tgttteaact
ttgaatgttt

acatgattege

ctacategte
teeotggegee
taggaacgag
gttoteggag
atgggaccte
gegtgttoga
tetgetecty
cctgtaccot
gataticttt
gtacaagtat
ttttetetot
ggacattget
tztaaccatg
gettggactg
ttacecgtee
catcagctac
ctttgactac
tgttattgee

ctatcggeet

tgaagtacag cigggetete atcactccag ctotttgtet teggatgttic

ttgtcaagta

tgtacecctg acctacaaca

aagtgtaccg

gtacccggat

360

420

480

540

600

660

120

180

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620



385390395400 Asp Ser G n Phe Val Qu Val Gu Ay Gn Ile Thr Ser Leu Val Asp
405410415 Lou Tyr Pro Ser Rhno Lou My Lys Sly Tyr Arg Arg Qu Ile Phe Ile
420425430 Ala Ile Leu Cys Ser Ile Ser Tyr Lou Leu Ay Lou Thr Met Val Thr
435440445 Au Gy Gy Met Tyr Val Phe G n Lou Phe Asp Tyr Tyr Ala Ala Ser
450455460 Gy Val Cys Leu Leu J4p Val Ala Phe Phe Gu Cys Phe Val Ile Ala
465470475480 Trp Ile Tyr Ay Ay Asp Asn Lou Tyr Asp Ay Ile GQu Asp Met Ile
485490495 137 500505510 Pro Ala Leu Cys Val Gy Cys Phe VvVal Phe Ser Leu Val

Lys Tyr L g%gg( Ust TREtedY & Y Tynegddr g Tyr Pro Asp Trp
Ala Il etg%% at%g% g Egrcgtgé% y tTr ptc élygcﬁ\??aﬂgt cgcc\lfgégtcSerl 8ger Met Leu Cys lle

Pro LethVﬁ&até,A %@&é&é%@&gaggga cogetecgeg tgagaatcaa atacctgata 1740
acccccaggg ageccaaccg clgggetgte gagegtgaag gggecacace ctitcactce 1800
cgagtaacce teatgaacgg cgcactcatg aaacccagtc acgtcattgt ggagaccatg 1860
atgtga 1866
210> 66
<211> 621
<212> PRT
<213> Mus muscuius
<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



Ile Val Ile Lea Leu Cys Arg Thr Gu Gy Pro Lea Arg Val Arg Il e 565570575
Lys Tyr Lou Ile Thr Pro Arg Qu Pro Asn Arg Trp Ala Val G u Arg 580585590
GQu @y Ala Thr Pro Phe H's Ser Arg Val Thr Lou Met Asn Ay Ala 595600605
Leu Met Lys Pro Ser His Val Ile Val Qu Thr Met Met 610615620 <210> 67 <211>
1863 <212> DNA <213> Honp sapi qgs <400> 67 atggccacca aggagaagct gcagtgtag
aaagatttcc acaaggacat ectgaagocc60 tcaccaggga agagcccagg cacgcggcct
gaggacgagg cygagggaaa acctgggcagl20 agggagaagt ggtctagcaa gatcgacttt
gtgactctg tggctggcgg cttcgtgggel80 ttgggcaacg tctggegett cccgtacctc

tgct acaaga atggtggagg tgcgtttctc240 ataccgtatt ttattttect gtttgggagc

gucct 0oGh Q14 94 dak Gk LaORAYRE G $300. 3b AGACGAN, dGACCE Ctga aggggacal c

acct gct gggspaaagatctg cepgettgitc360 (438 taggtatcg gctatgcctc cgttgtaatt
gtgtocctcc tgaatgtcta ctacatcgtc420

Ata Thr Tyr Tyr Leu Phe His Ser Phe Gin Lys Asp Leu Pro Trp Ala
145 150 155 160

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



at cct ggcct
cact gcaacc
agt gt ot gga
cgcaacgt gc
gct et ctgcc
t ccact ggga

gggccacat a
acagct ggaa
t caccat cag
t gagettgtc

ctacctgttc cagtccttcc
cacacct cac tgcatggagg
ctccaccaac ttcacctccc
ccct ggaat ¢ gaccacccag
ttcttttagt ctggctaghgs tgtttcttct
aggtcgtcta cttcacagcc acttttccat

agaaggagct
acaccat gcg
ct gt cat cga
gct et ct gaa
gcat ct ggaa
t cgccat get

occt gggca480
caagaacaagb540
gttctgggag600
at gggacct c660

gggcgt cagg720
cctggtgctg780

t agt at ect 840

gatattettc900

gt acaagt at 960

ttttgtgtct 1020
ggacattgct 1080
t gt gacaatg 1140
gcttggactg 1200
ttacccatcc 1260
cat cagctac 1320
ctttgactac 1380

ggct gacgcfiggccgggcgcg ggsgcaggca tcaggttcta
gacat caccc gccttgagga cccacaggtg tggattgacg ctgggactca
tettatgcca tctgcctggg ggctatgacc tcgctgggga gctacaacaa
aact cot Qe de0 UGk HeR TysONdt A6l 0G0R P CHORMCHr Gl WIiraccag
ggcttcgcaa ttttttgest cctgggcttggpat ggcacaag aggaaggggt
gat gt ggct g agt caggtcc tggectggcc ttcattgcct acccaaaagc

atgccgctge ccacattttg gtccattett ttttttatta tgottctett

gat agconpipnd VAt $e0 a0 Phel D3 AL ARGk Al € 2EAL IGTHhe WBOA fa0aL Ct
ttcctaagga agggishat cg tcgggagst c ttcatcgecgzpt cgt gt gt ag
ctgctggggc tgacgatggt gacggagggt ggcatgtatg tgtttcagct
tatgcageta gcggtgtatg ccttttgtgg gttgcattct ttgaatgttt tgttattgcc 1440
t ggat at@h @1 0aMo419 ¥k PAspCAb LA Ahga¥a) 904 Al S0y PFAEGAt t gg ctateggecc 1500
gggccctgga tgmagtacag ctggget gt g atcactggag ttctctgtgt tggatgtttc 1560
atatctcgc tcgtcaagta cgtacccctg acctacaaca aaacatacgt gtaccccaac 1620
tgggccattg ggctgggctg gagcctggec etttectcca tgcectctgegt tccettggtc 1680
at cgt Calg Qi SRRt Ab UG£ ByrOB6 1 9ATH0G | AROMCRE Y, LEABRYt Caa gtacctgetg 1740
accccaagggygpacccaaccg c4;§g9gct gt g gageggegagg gagccacacc ttacaactct 1800
cgeaccgt oa tgaacggogc tctogtgaaa ccgacccaca tcattgtgga gaccatgatg 1860
t gal863 <210> 68 <211> 620 <212> PRT <213> Honp sapi ens <400> 68 Met Ala Thr
Lys G Ypb¥he HBlef e SrhbPHe HSHeATBy BlRCLATTI 15U BYSLASP 151015 Ile Leu Lys Pro
Ser Progédy Lys Ser Bjo Gy Thr Angs Pro G u Aspsd02530 Gu Ala Qu Gy Lys
Pro Pro Gn Arg Au Lys Trp Ser Ser Lys Ile 354045

ctggt ccpag

139

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



Asp
Arg
Tyr
Ile
Ile
Ser
Tyr
Asn
Asn
I'le

Phe Val
Phe Pro
Phe I1le
lle Ay
Cys Pro
Leu Leu
Tyr Leu
H s Ser
Lys Ser

Leu
Tyr
Phe
Gn
Leu
Asn

Ser
Leu
Leu
Tyr
Phe
Val

Pheggg n

Trp
Val

Asn
Trp

Val Ala Ay Ay Phe Val Ay Leu

Cys Tyr
Phe Gy
Thr Ser
Ser Gy
Tyr Tyr
Ser Phe

Lys Asn
Ser Ay
Gu Gy

Gy Ay Ay A a
Leu Pro Val Phe
Gy Ile Thr Cys

g3y Tyr Ala Ser Vol

I!e Val
Gha Lys

Ile Lea Ala Trp
A u LegygPro Trp

Thr Pro Hs Cys Met A u Asp Thr
Ser Thr Mh Rho Thr 180185190 Ser Pro Val

A upBhga T8uPeys Vi1 A1y0cyAHRe V&I PHeCldr BEI vHaAYs S§F vEIr © 195200205

Il e Thr

Il e Ser

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 Ser Ser Met Leu Cys lle Pro Leu Val
545 550 555 560

[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

210>
Q216
A
21D

<400>

67
1863
DNA

Homo sapisns

67

615

620

atggccacca aggagaagel goagtgtets aaagatticc acaaggacat cctgaageoce

tcaccaggga agageceagg cacgeggect gagpacgagg ctgagggaaa acctccgeag

agggagaagt ggtctageaa gatcgacttt gtgotctotg tggotggeee cttegtegec

tteggcaaceg totgeegett coogtaccte tgotacaaga atgstegage tecetttcte

ataccgtatt ttattttoct gttteggage ggectgootg tgttittett geagatcate

ataggecagt acacctoiga agggggcatc acctgotgge aaaagatctg coccttgite

Ay Asn Vol 505560 Trp
Phe Leu 65707580 Ile Pro
Phe 859095 Leu Qu lle
100105110 Trp G u Lys
115120125 Vol 1l e Vol
130135140 140 Ala Thr
Al a 145150155160 Hi s Cys
Met 165170175 Arg Lys

60
120
180
240
300

360



Ay
Lea
Ser
Leu
Ay
Gn
Cys
Asn
141

340345330:t(dcBt Ggbcatdtd Hc¥te¥R

Ile Asp H s
Lea Val Trp
Thr Ay Lys
Leu Val Lou
Il e Lys Phe
Val Trp Ile
Lou Ay Al a

Sor HE{f ooyl B 8

355360365

cactgcaacc acagetggaa cacacctcac
agtegtctega tcaccatcag ctccaccaac

cgeaacgtge tgagettete coctgeaate

Pro Ay Ser
Lou Val Cys
Val Val Tyr
Lou Val Arg
Tyr Leu Tyr
Asp Ala Ay
Met Thr Ser

Leu Lys
Rho Phe
Phe Thr
Gy Leu
Pr @3gAsp
Thr G n
Lea Gy

goetetetgee ttottitagt ctggetagts tgtttetict

tecactggea aggtegicta cttcacagee

ctggtecgag ggetgacgot googggogeg ggcgoaggca

gacatcacce gocttigagga cccacaggtg tggattgace

tcttatgeoca tetgectggy gectatgace tegctgggga

aactcgtaca gggactgtat pgotgctggega tgectegaaca

gecttogeaa tittttecat cetggeetic atggecacaag

gatgtegeteg agtcagetcc tggectggee tteattgect

atgccgotge ccacattttg gtecattett ttttttatta

gatagocagt ttgttgaagt tgaaggacag atcacatcct

ttoctaagga agggitatcg tcegggaaate ttecatcgect

ctectgegec tgaceatget gacggageet ggcatgtatg

tatgcageta goggtgtate cottttgtege gttecattet

tgeatatatg gagegtgataa cctttatgat ggtattgags

ggeccctgga tgaagtacag ctgegetetg atcactecag

atettetoge tegtoaagta cgtaccectg acctacaaca

tgggocatte gegetgggcte gagectggoe

ctttccteca

atcgtcatec gectetgeoca gactpgaggee cegttecttg

accccaaggg aacccaaccg ctgggetgtg gagogcgage

Trp Asp Leu
Cys Ile Trp
Al a Thr Phe
Thr Leu Pro
Ile Thr Arg
Il e Phe Phe
Ser Tyr Asn

e Ser

tgcatggage acaccatgeg caagaacaag
ttcacctoce ctgteatega gttctggeag
gaccacccag getctotgaa atgggacete
geatotggaa ggsegteage
acttttccat tegecatget coteptgets
tcaagttcta totgtatcct
ctgegactca gatattettic
gotacaacaa gtacaagtat
gtegtaccag ttttgtetict
agcaaggegt ggacattget
acccaaaage tgtgacaatg
tgcttetett gottggacts
tggttgatot ttacccatce
tcgtgtetag catcagetac
tgtttcaget ctttgactac
ttgaatgttt tgitattgce
acatgattgg ctateggoco
ttetetgtet tgpatgttte
aaacatacgt gtaccccaac
tectetgcet toccttggte
tgagagtcaa gtacctgotg

gagccacace ttacaactct

Ala Lou Cys
Lys Ay Va

Pro Phe Al a
Ay Ala Ay
Lou Qu Asp
Ser Tyr Ala
Lys Tyr

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740

1800

Lys Tyr

MteetS desdatdvle Sekpd y Thr 325330335
lie Lou Gy Phe Met Al a

caffRtthd GrabeBe AR ccYRdgcdN asdgl U Ser Ay Pro Gy

Leu 210215220
Arg 225230235240
Met 245250255
Al a 260265270
Pro 275280285
[l e 290295300

305310315320



Lou
Thr
Asp
Lou
Al a
Au
Ay
Trp

Pro
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Al a Phe
Rho Trp
Ser G n
Tyr Pro
Rho Val
Ay Gy
Val Cys

R R R B o

Ile
Ser
Phe
Ser
Cys
Met
Lou

Ala Tyr
Il e Lou
Vol Clu
Phe Leu
Ser lle
Tyr Val
Lou Trp

Pro Lys Al a
Phe Phe Ile
Vol Au Ay
Arg Lys Ay
Ser Tyfsd-ou
Rho G n Lou
Vol Al a Phe

Val Thr
Met Lou
Gnlle
Tyr Arg
Leu Gy
Rho Asp
Phe G u

Met
Lou
Thr
Arg
Lou
Tyr

Cys
s

Met
Leu
Ser
du
Thr
Tyr
Phe

a8

Pro Lou
Lou Ay
Leu Val
Il e Phe
Met Val
Ala Al a
Val Ile
Met
Val Il e

Pro
Lou
Asp
Ile
Thr
Ser
Al a
Ile
Thr

370375380
385390395400
405410415
420425430
435440445
450455460
465470475480
485490495
500505510

Valtg!rou Cys Vol dy Cys Phe Ile Phe Ser Lou Val Lyg Tyr Val 515520525

<210>
<2
A
213>

<400>

68
620
PRT
Homo sapiens

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 VYal Ser Leu Leu Asn Val Tyr Tyr lle Val |le Leu Ala Trp
130 135 140



Pro
Ay
Val

Tyr
Ay
Lys

Lou Thr Tyr Asn Lys Thr Tyr Val Tyr Pro Mh Trp Ala Ile @y 530535540 Leu
Trp Ser Leu Ala Leu Ser Ser Met Leu Cys Val Pro Leu Val
Ile Arg Leu Cys Gn Thr Au Ay Pro Phe Leu Val
Leu Leu Thr Pro Arg Gu Pro Asn Arg Trp Al a Val
Ala Thr Pro Tyr Asn Ser Argghr Val Met Asn Ay Ala Leu 595600605 Val
Pro Thr Hs Ile lle Val GQu Thr Met Met 610615620

Ala Thr Tyr Tyr Leu Phe Gin Ser Phe Gln Lys Glu Leu Pro Trp Ala
145 150 156 160

His Cys Asn His Ser Trp Asn Thr Pro His Cys Met Glu Asp Thr Wet
165 170 175

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

545550555560 |1 e
565570575 Lys
G u Arg 580585590 A u
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Ser Phe 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
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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



