DESCRI PTI ON PROCESS FOR PRODUCTI ON OF PROTEI N 5Techni cal Field [0001] This
invention relates to a nethod for producing a protein of interest,
conprising introducing a protein expression vector which conprises a gene
fragment conprising a DNA encoding a protein of interest and a sel ectable
mar ker gene and 10 transposon sequences at both term nals of the gene
fragnment, into a suspension mammalian cell, integrating the gene fragnent
inserted between a pair of the tr®ESORIPATONequences into a chronosone of
the manmalian cell to obtain a mammalian cell capabl e of expressing the

protein of interest; and suspension-culturing the mamualian cell; and a
suspensi on manmmal i an cBROCESSIODR PRODUGTENS IOTGPROEFEPN ot ei n of interest. 15
Background Art [0002] Producti on of exogeneous proteins by

recombi nant DNA techniques is used in various industries such as

phar macedkerkriralififldst ry and food industry. In nost cases, 20 production of
reconbi nant pr 0@1 s is carried out by introduci ng an expressi on vector
host, such Zs“%ﬁifﬁg{zén%ﬁpie‘?@%%?ae@é%@ﬁ o e B POTIB LTSS | and ani mal
cell, selcemiptisigg énttddaing@rprotein dxpraskion Ivectthlewl&mnbempnm avgeat Gagmenti nt egr at ed
o . cARBRERB s it 4 PR ¥t D SpA RSB P B 0P 2t €
whi cﬂnOcarﬁrapsmdquann@xetglm'tbmmnpﬂmfehmg@feffragt@m ligto alsuSpwsmecessar y to

sel ect a dishalbhl dollAYeREirBARd e Gt icY kot ddBenbanih REOSGhO lispbier est

so that a ovat ron 1|'s eSI re e exogen ous pI’Ot ein
product i é?ﬂlteéﬁ‘-iﬁmﬁd’é‘élﬂflﬁ?soin‘rﬁcn fheimammapdign celbty @t ]al mammahanq @llt he bacteria

syst ens, cﬁpmb @fsex?&%ﬁﬁg ufemrateﬁp&ﬂ intefd3f ak@ e@&mﬂﬁmn@tﬁé fbAfalili om ani mal

cells, post-translati.onal tio uch as n_nodification,
are di ffl cglly andiasispension m ﬂ %i‘?]?its‘?xﬁffémeﬁﬁgeg”ateﬂ’r@tw@rﬁ St-n produci ng
a praosein haV|ng its activity. 35[0005] Si nce the produced
protein ig .8 éﬁ; to a post-translational nodification such as
phosphrylatl n_and addition of sugar chains in the insect system this

system has a mE902] t hat the protein having its original physiological

activity can bprRPh&SSESo éﬂ%\ﬁ@é’ﬁroten’fd H}Cr%cérﬂﬁnﬁ&{gﬁﬁA%@Mhuéé fsliﬁ&&'fne of the
secreted protein is dlfferent fromthat of manmmal | ans- derived cells

ant i geni YPEQUsIRAuStEGS surkas phasgaseuticy) ﬁwsmgwdﬂﬁ@swot 5 ‘iﬁ‘oi‘t§a§ﬁ§pl ied to

phar paceptdduationisrecd@bi@t proteins is carried out by introducing an expression vector
comprising a nucleotide sequence encoding a protein of interest into a host, such as
FEscherichia coli, yeast, insect cell, plant cell, and animal cell, selecting a transformant
in which the expression vector is integrated into the chromosome, and further culturing
the cell line under appropriate culture conditions.
25 [0003]

However, in order to develop a host which can produce an exogeneous protein
efficiently, it is necessary to select a host cell having good productivity for each protein
of interest, so that a further technical innovation is desired on the exogeneous protein
production techniques for individual host.

30 [0004]

In the bacteria systems, such as Escherichia coli, and yeast systems, different
from animal cells, post-translational modifications, such as sugar chain modification,
are difficult to attain in many cases and thus cause a problem in producing a protein
having its activity.

35 [0005]




In addition, since a reconbinant virus is used in the insect cell system
when an exogeneous gene is introduced, there is a problemthat its

i nactivation and contai nment 10 of the virus are required fromthe

vi ewpoi nt of safety. [0007] In the animal cell system

post-transl ational nodifications, such as phosphoryl ati on, sugar chain
addition, and folding, can be conducted to proteins derived from hi gher

ani mel s i ncl udipge e BBduded praEia iSsubjdcato APoKiansltisiaPaRdicadoealhi n t he
15l i ving bo‘cli Such ac ur past-transl.ati onal nodifications are necessary
for recr &P %&h{ﬁf’é‘)ﬁrﬁ@ Pé)gFug&EFl?a\}‘i‘St‘? ?inﬁ?cr’ié}'ﬁt?n’ptg§§éf§t§ B¢ a protein
in its reonmivithatdrtprpreat kdving @netigingd phytologiealbattieity om by stpeessed V\/m ch a

I i3
e & 2k, Sl YRS BallOSholhle SHHEM PRSI rBiAf ARSI S

products an reguires suc
Howevér , neenpnaliassdedxedt edlsi Mgsxylsmemd the \hke bhcmmmmhlmawhctethe prefemnsed as

the host id %pg@@ggﬁ{a&%aé&wcﬂqlsproductl vity, and al so causes a problemof the
stability i ntroduced genes in nany cases. |nprovenment of productivity of

a protein usi n mral i an culture cell as a host is not only very
i mportant in plrpsmﬁmdigsﬁﬁdae@@mu@neﬁwlshgeﬁﬁhwmsedﬂbagmm ohagemt s and
the like, but also reaé_% nth“ but es rresear ch.and de%{ @ment of them
Thus, 1 ¢ erRBgRels Rt i BUOUGR o dne PRblsme LEF Bamarfiinn i CHIREEE, makes
it deS| loff éhetvarus lateadequisedcfedn the viewpdintofrdaddty.pr oduct i vity using a mammal i an
culture cell, B&b ]'rcul arly Chinese hanster ovary cell (CHO cell), as the

t

host. [0009] 3 ansposon is a transposable genetic el enent which can
transfer from brideasisd celd sytemarposioeanslasionalimodifieasions.oteh asA tr ansposon is a

strong t%ﬁbspfhefylétf&‘ﬁ SV a AT GE %@foiﬁ’i‘nﬁ' &Q%e%ﬁd&%&i%' StefSdettnd for a

pur pose, suc SI.S,, gene trappi. arat| on of, transgenic
i ndi vi duélfogl ighe r.%@@?én Nding humpay én peresimi am.ﬁr@wm roduepddndhe of

Caena@s habidirg tmdsal esacnﬁaccaﬁcb pﬂsﬁ&hﬁslatidﬁﬂﬁﬁ@dlﬁcélﬁm@ ereefhempsmyt fopf such a
t echni que ha or .vertebral ani an cells.

{010 1 feeretiop SRR S e ol S A PRl E e R RRE, SO
vert ebr alpraicmnmdsa ratein prodnctioapystemdn vaich a;mamma‘han lellnsvesed ashbeogtis 0 have
an activ I human.
Typi cal B&%ﬁ’%@miﬁrﬁ@q‘a@%{l‘@% RG34 S e il it LU SRR RAARE 0T
( Non- pat éfftVi¥ef erence 1) cloned from a medaka (killifi sh), Sl eeping Beauty

recopgt ruct ed m)gg] a non-aut ononous transposon existed in Onchorhynchus
fish genonme ( atent Reference 2), an artificial trans Qson Frg% prince
n

(Non- patent Re A e BYOtiRcEResonRystepein Whish magynaliag cellis e 8o
pi ggyBac hostongpetatiytloweh @rc&iucﬂevx@, andhalsé causesle piobleah bf thinstabdegy df 10[ 0011]

These DN'%&Jdﬂ?épééagpﬁl 0 gsecllg%ﬁi%fn%t %Qﬁ?cﬁ%ﬁgﬁf ?Fd?&n%lig@ ng.

pr epar atron o nsgen expressi on ug-resi tant
pr ot ei ns magxpaliansultuecellas aéxogteﬁeottqnémcfr@rlmp@mntmpr BeIRg medicamgaty

phenQSyp%ﬂtfbaﬁn@ﬂrm@m@ﬁc agaﬁesrmlth@nkecﬁhi aléd\BreatPAt Sftibires ®r8RaRh Aadt 0 12) .
cts, a method in V\/m ch an, exo)geneo gene is

15[0012] |In the ca e
i nt r oduc d8V§loRTEER P?ﬁlﬁﬂ’r mﬂ%‘rso‘ﬁﬁs%ﬁ@t (R 5leY5 PP SRBISSUIHS F%XVE%’ deri ved
from a Legsilgapdkes &t possibietto bbtaﬁm&@lslianetdfa }ﬁg}opmldﬂctamyadﬁ@ dipamaiatiaexogeneous

?ggﬁn:’\ﬁﬁ é‘éﬁ"&#gl glg’éagﬁpcglilagl O}gée e?‘ﬁﬁ?@ﬁ a%r'y W E@h&o 3113J Sa's B ﬁo@g above
[0009]

30 A transposon is a transposable genetic element which can transfer from one
locus to other locus on the chromosome. A transposon is a strong tool for the study on
molecular biology and genetics and used for a purpose, such as mutagenesis, gene
trapping, and preparation of transgenic individuals, in insects or nematode (e.g.,
Drosophila melanogaster or Caenorhabditis elegans) and plants. However,

35 development of such a technique has been delayed for vertebral animals including
mammalian cells.



20 Reference 2). [0013] However, since the expressed protein of
interest is not sufficient in expression |level and is produced in the whole
body of silkworm it causes an econom cal problem due to the necessity of
an advanced purification technique for recovering the expressed 25
exogeneous protein in a highly purified formfromthe body fluid including
a | arge anount of contam nated proteins. [0014] In addition, an
exanpl e in whi ¢gdo1@]protein relating to G418 resistance is expressed in a
mamal i an cel | usi%% t he nmedaka-derived tnagﬁgoson .'{'olzl Non- %%gnt 30
Ref erence 12) (& RABWTASAIEYChATanrRASOPRIRh hayeaspixiv alsp g Y& O pat ent
Li t er at ulaeinjalYDRCABLD POUEd, and Bame iof theit weratshown B b2 haGiciilvity Bat ent

pat ont. Lrreraniieel ol @acivke EBhin st BB "CRy S BAREE ™10 non

Pat en? Liinchade transp@sonp holbAPatgnt Refereneg Lramd ol (Nemapatent Raferenegt ire 8 Non

Pat ent  Licidpkdtehea thelbl (Eﬁiiﬁﬂ{g, ‘iHE&;ﬁﬁg"ﬂBb'z{lﬁy i odsthieRdRRR Atnokl terature 11 Non
Patent Literature 12 Nature 383, 30 (1996). Cell 91 501-518?9%.1997) Nucl ei c

Aci ds Re&Ui03¢mopgtanspespn exisrshn Qrckarynafyes Hish ggnome MNomspatentdipgsrence
Genet i cs 2},66,ar@BGal88hsped08 4 og prince (Non-patent Reference 3) which is derived from

frog and a transposon piggyBac (Non-patent Reference 4) which is derived from insect.
10 [0011]
These DNA transposons have been used for mutagenesis, gene trapping,

preparation of transgenic individuals, expression of drug-resistant proteins, and the like,
as a gene transfer tool for bringing a new phenotype in a genome of a mammalian cell
(Non-patent References S to 12).

15 [0012]

In the case of insects, a method in which an exogeneous gene is introduced into
silkworm chromosome using the transposon piggyBac derived from a Lepidoptera
insect to express the protein encoded by said exogeneous gene was studied, and a
protein production method using the above techniques has been disclosed (Patent

20  Reference 2).

[0013]

However, since the expressed protein of interest is not sufficient in expression
level and is produced in the whole body of silkworm, it causes an economical problem
due to the necessity of an advanced purification technique for recovering the expressed

25  exogeneous protein in a highly purified form from the body fluid including a large
amount of contaminated proteins.

[0014]

In addition, an example in which a protein relating to G418 resistance is
expressed in a mammalian cell using the medaka-derived transposon Tol2 (Non-patent

30 Reference 12) is known.
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Techni cal Probl em 20[ 0017] In order to produce and anal yze a protein
of interest, it is necessary to select a cell line which stably and highly
expresses Patphitdligratuf2 | MdpRahe&stPublisticddxAmined Patit Application Blol 200t cel |,
but prep%ﬁgagpn and culture of the cell that produces the protein of

i nt erest ire considerable |Iabor and tine. 25[0018] In addition

t hough i tNandPdtemb\uitetaliat a protein of interest is expressed in a mammlian
cell using a tgﬁﬂggoson sequence, preparation of a cell which can highly
express a ﬁTOt nof interest and thus can be used as a protein production
syst et by NenRagtent Literasipol oNaswg38ack) (18P@par at i on met hod of a marmmal i an

cel | whi chngaPahOlitsratife Pr QH0R 30R50) fig97pf | nterest by using a
t ransposon_sequence; rgtrlllgeg producti on _nmethod of a protein using the cell

are not knbWA Fafepbhiss N"ﬁzei%%"éﬂeﬁkéli@mﬁ@sélﬁ%%) the expression of a
protein V\ﬁf N':])ﬁP@feﬁSLit%rlam?e4arIﬁQcﬁMB!.JBiol.B,}’léﬂSIﬂmlD_9®i ng a protein pr oduclt! on
syst em whi an , oduce .a Oro interest using a manmal i an
culture Ceﬁpngﬂepﬂg%ﬁ(){,eogng’}'%e?%1%661&%58??&8@{}) od has been required. Thus,
t he dBj ect NooPateheLiteraton 6 orPaSerenet, By alidd@0@)cel | capabl e of highly
EXpress'”gN@nPBQQFLﬁké&niﬁt?ﬁ??ﬁw%bh?ﬂi Ptﬁﬁ\9§fﬂﬁ8§?EZ%%g?? | i shed, and

a nethod for 8;10 ucing the proteln of I'ntérest” usi Solution to

Probl ems [ Don&ptestbiteratuyes t Hroa BNk Aned tSco b PF:6BILHE04 ABLpr esent
inventors RayPakfOinthRek § NRRH 863D VD& 2808} found as a result that a
8

mamal i an cel |, ca | e of highly. expressi r i i nterest can be
efficientl oﬁh)@tﬁﬁ ﬁbléefavﬂ? H?r ggﬁ%fcrﬁfeﬁy ‘g‘?fogg @)‘(@%@429@ vector which
conpibses Nog®@atenf Liagampd 1L oMatlesd AQdaRENAS5eeR80A00T t he

Non Patent Literature 12  Proc Natl. Acad. Sci. USA, 103, 15008-15013 (2006)

Summary of Invention
Technical Problem
20 [0017]

In order to produce and analyze a protein of interest, it is necessary to select a
cell line which stably and highly expresses a protein of interest, using a mammalian-
derived culture cell, but preparation and culture of the cell that produces the protein of
interest require considerable labor and time.

25 [0018]

In addition, though it is known that a protein of interest is expressed in a
mammalian cell using a transposon sequence, preparation of a cell which can highly
express a protein of interest and thus can be used as a protein production system by
using a transposon sequence; preparation method of a mammalian cell which can highly

30  produce a protein of interest by using a transposon sequence; and a production method
of a protein using the cell are not known.

[0019]

As described in the above, the expression of a protein of interest in a large
amount by establishing a protein production system which can highly produce a protein

35  of interest using a mammalian culture cell efficiently and within a short period has been
required. Thus, the objects of the invention are to provide a cell capable of highly

4



protein of interest and a sel ectabl e marker gene and transposon sequences
at both 10 term nals of the gene fragnent, into a suspensi on mamral i an

cell; and integrating the gene fragnent inserted between a pair (two) of

t he traasposon sequences into a chronosone of the manmmalian cell. In
addition, it was found that the protein of interest can be produced
efficiently by using the cell, and thereby the invention was acconpli shed.

15 Det ai lerpreb¥isca piotdinof Ditereievhichventbeefifidi i Rldstabbislusd, adad ¢thodifer i nvent i on
is as follows; . 1. A et hod . .f or ,produci ng a protein of interest,
conpri si R&O ﬁnﬁ%%%rioﬁeén8f]fﬁerg5§8flggﬁhee% lr ession vector which conprises a
gene fradoebiiondoRmblemyg a DNA encoding a protein of interest and a

sel ect abl e mar r@rzogene and transposon sequences at both term nals of the
gene fragnment, "1 nto a suspension mamalian cell; integrating the gene

fragnent i nser fegokyethicthevermpationest problems, the prrsensrin & Reveccondugied

chr onos Ofgeive shediePdidBb i aLiesult haPPhininAaAREMBAPBIE sTalighlgapabl e of

expr essi ng t he gprot ei.n Pf 25inte e%ttf;.ar]d sus si.on-culturing.the

el | afRRERYnE 2 protein of intérst tay heicisnilR PERAer by IAURIUSNE HPBIIR nt er est |

conpr LISi rRgprekstorf ‘Zﬂcl:(?l\i\i/h’ig'x sdraprises Apeiofrigdent (c&hprisihgg DN Aghcoditgtheously

i ntroduci the. QWi XRLession vecto a)_an i nt suspensi on

manmal i aHpogeelfll%? Hggljf %‘t)ang%%gféﬁﬁéf;ésr{l%ﬁerv%eg? 8?& ff\)ﬁrigsgésoélose lé‘lg%gssé}éb%ggne f ragnent

conpl®si teymanabip( the gerti fnagneentriotosd suspensiontneanewaliametll padhintrgsamgsbeuences at

both ter : i vect or which
gblg@%rﬂént tlﬁ(}srt&fﬁ‘&wfeéﬁg g%g gtgvé)% of e é}ﬁlﬁﬁ)osé’t? s&;?@ﬁ&% 84

conprise encoding a tran ‘whi ch recogni zes the transposon
sequenceShmeses of thejmammakian ¢elly n din additiony ibwerckound thay thsiprotsm qfset t ed

bet ween gntprakticaf be phRlutEROFRRAAH b§ RGNS AEASE]l Mdthareb tiRNBS&RN wdsB) a step of
expr essi ngctr nﬁ%dently t he transposase fromthe expression vector

i nt r oduc &I ‘step (A) to integrate the gene fragnent inserted between
a pals of the transposon sequences into a chronosone of the mammalian cell

to obtai . ' ' cell capable of expressing the protein of
!begaﬁlgﬁ?%z* 0 o?‘?ﬁ@*]?l%rﬁfbn

i nt erest a step of suspension-culturing the suspension mammal i an
cel | capabl e of0 ressing the protein of interest obtained in the step (B)

to produce thegpicpt@ilp, BE idvhBEERtas follows: 3. Anethod for obtaining a
rotein of interest,

suspensi on _nan}irg%i at ce lr fogﬁabl g of ex _riessi ng a 18 1ok _
conprising int FodiRg produeing agroseind ingeredle EQIBPIISIAG BWOSHCIRGApY i ses a
e B ity ety iy vl s vy TR
gene 1 ragantie crs ST AL TS RIRHF HMEERER: S Mo EAPAE AL gone
f r agment bpthgermioels béthaene fragrment, wio 2 huspensigrsipasoralige gelbnategratingiths a
chr onos 0ggnOfradriént TREAB b&We&LA bair of the transposon sequences into a chromosome
of the mammalian cell to obtain a mammalian cell capable of expressing the protein of
25  interest; and suspension-culturing the mammalian cell;
2. A method for producing a protein of interest, comprising the following steps
(A) to (C):
(A) a step of simultaneously introducing the following expression vectors (a) and
(b) into a suspension mammalian cell:
30 (a) an expression vector which comprises a gene fragment comprising a DNA
encoding a protein of interest and transposon sequences at both terminals of the gene
fragment,
(b) an expression vector which comprises a DNA encoding a transposase which
recognizes the transposon sequences and has activity of transferring a gene fragment

35 inserted between a pair of the transposon sequences into a chromosome,



4. The method described in any one of the aforenentioned itenms 1 to 3, 15
wherein the suspension mamralian cell is a cell capable of surviving and
proliferating in a serumfree medi um 5. The nmethod described in
any one of the aforenentioned itens 1 to 4, wherein the suspension
manmal i an cell is at |east one selected froma suspension CHO cell in which
a CHO cell is adapted to suspension culture, a PER C6 cell, a rat nyel ona
20 cel | YB2/ 3He.step.oBkkpretoing @éhsiently ahesttansposassiirdiiihOgxpaemdion veumpensi on
nouse ny | t S Lon ture: . he et hod
descri beght?ér?%tcgcglnatpg?[g@%? |R)of§fe]|e§It a?? %’?hgggg%?%nﬁ#%eﬁgg R P g f a-g | east
one sel edtapspdson AqUEIBEK into @ldrai@ume DPKEBIANMEHDT BXHito, obRima Susprnsi@HO- S;
257, The oiEhRerRHCab RIE of Sfllind i Sbidhl6r AIMLRITRAL T oned 1tems 1 1o 6,

mar ker gen clo

wherei.n the sel ectabl r 9 Nné I's a Cyc exi'm_ de resistance gene;
8. Thé méthod aétserafsewpension-paliyimg themmpsisiprimpmeion celheapablg of he
cycl ohexiefpféssine the PrexbincofGRBR sI ShtAnfPMahested (B9 é@odﬂ& & profeithefman
ri bosonal. tgrot.el n L36a; 309. The nethod described in the aforementioned
item 8, WHEFE¥n the nutant is a nutant in which proline at position 54 of
t he human ri boSoAmhethodfoeiobtalmf@a swspensiat mhmhediacélhcapablerof arpressiggCi d;
10. The i L0 £ i.oned. ] el n the other
am no _ac @H&g&gﬁﬁ%ﬁsﬁggmbﬂsﬁg %?tf_%dﬁﬁlgg‘% wg&tg@te%gf&ts%g% ?:?(it edﬁl?}rll any one of
t he dfor enmpripesrregene fragment camprBingtheN&i encadipgiarprefint dfantereahandas on
sequence td J Naie

SelREGHIE gﬁd:fﬁ& defle afP ARPESH %gglfanxssdatfbeﬁf%ﬁmmafs of afle gherbiRen

t ransposqQns whi function. i n 1 an cell; . .

descr i bednto3 spsRengiog mamneliarsl; mdoniegratingths, gsng fragment insprted befiendequences

(cjieri ve(cji ;pa@mfaaepee@n@p@?n@eifhlehyd@ﬁnw@&&Bﬁﬁ)@mﬁe aftfheMEﬁlh_ drﬁaiandse' 11§eque3ce_s |
erive roma r o transposons .qr nucl eot.i .seguences derive

froma pair of 4%3“‘??’8&?5%?&?5@@ nyone Ofaﬁagopfﬁlgnﬁ%%%dff"&éstgﬁ’bed in the

af or éfrentwhersul thet sespehBion wieemmealient dedl inalcélbctpable of sgvencgandigrolifeeatingr om a

pair of : .are a nucl eotide sequence 10 conprising the
nucl eot i }gég%%@gﬁgﬁﬁgﬁg\%ﬁ in SEQ ID NG 2 and the nucl eoti de sequence shown

in SEQ I D NO 35 The method dascrippd inanyinag ofivcaforsagntienedritemsf lfodtent i oned item

t12, wher Wﬁéréilﬁ'ﬁlerkﬁ%e%&'blh(ﬁ%n%ﬁﬂ%%ﬁ%s gtqasﬁ@l@e Jen&iedafr&?lgrs@eﬁeh bé{cg ]
ransposons. are. t he nucl eoti de sequence shown in . a e

nucl eot i Gel gbﬁﬁ@h@ec@ﬁ 1§ #flapfeehto pspepEym Gilture, a PERCygell, 2L EyeRTRon

mamali arelt &1B2/3Hp 201G 1076 A, 2016t ialsg callgar ¥B2i0N and a budpensiad mouiset 0 whi ch a

protein j i SkL:N ne fragment conprising a DNA

encodi ng%g%oslgflée?ﬂl\lgﬁgéa%ltfteecftgrsgpgﬂéeﬁ%fo‘gC@é‘ﬁg’c; abl e marker gene and transposon

sequences at b6t hhe methipd deseribed inHbe glonementipgad Hem;Ss whareiothg (&0 celdis

| nt egr at @ fcha caEB8eétABORICHAUK I TCROLR IS VEHVRNB A, PHO/DT44! PR-3 bANSPOSON
sequences ﬁ(gto a chronosone; 16. A suspension mamal i an cel |l

capabl e SH

Poduci ng a protein of interest, into which an expression vector
(a) aesenpri si ng7aTlgemethbd deseeibed f0afyrong iofi heaafbieaticediiteghsa torept ei n of

i nt er est .a.sel l.e rker .gene;and. t.nansposqn sequences at both

t erm nal qu%?e"mlee Saﬁgéggr%%r%rﬁefl eés?]adcya(‘:}]o%gy l(ek)égeisos /8 ?%el’ (b) conprising a
DNA 25 encodi n§. Bha matheddswsibed @ the afosémersivadd itk dh whersogthe zes t he

transpos Qgcléﬁé;ﬁﬁf&%siﬁ%e]tﬁ:?ﬁ gsc% %e\ﬁie te¥cqind § AREIELF hitdad Hﬁosgﬁﬁﬁplfofé?ig ment

inserted_between a pair o ansposon sequences Into a chronosone to
integraté3§ﬁe gene fragment inserted between a pair of the transposon

SfequgoceS_ int 39._tme ﬁ?ﬂél@&ﬁ&é%giﬂédvﬁl the aforerrrllentionjé?itglﬁm?vglgﬁein tﬁ@mftﬁlhgfia i nf t he

af orenmenti gn item 15.or ...\Wher e e cell is . a 30. .capable o

Sur vi vi nénug i, Whishsrpling eﬁém?‘ﬂo‘égé(gig‘ﬁ}thf?@@ rﬁl?ﬁﬁ‘?%pmtemcﬁéa‘i& The cel |
descr i bedubsttwaed/ withetlet ainfveo &fidyr enenti oned itens 15 to 17, wherein the cell
is at |least on ' ] | f sion CHO
ol 1 in ani ch 0L R ReBERRN Al uE e EhEChat o hRRER BUSERE 2" 0T
rat nyel emincadid isgbagide; P2. G11. 16Ag. 20 (or al so called YB2/0) and a
suspensi on 35 nouse myel ona cell NSO adapted to suspension culture;



19. The cell described in the aforenentioned item 18, wherein the CHO cell
is at | east one selected from CHO K1, CHO KI SV, DLTKX1311, CHQO D&4, Pro-3

and CHO S; 20. The cell described in any one of the
aforenentioned itens 15 to 19, 5 wherein the selectable marker gene is a
cycl ohexi m de resi stance gene; 21. The cell described in the

af orenenti oned item 20, wherein the cycl ohexi mde resistance gene is a gene

encodi ng a mut ant THY mBMBR dedckiBE&S IRy oRE OF BiehférdR@itioned items 1048, The cel |
descri bed .in .the af rerrentl oned item 21, wherein the f ant a 10 nut ant

in which v;sbesqm AALO H&r%sawoaaewn@%@r%wt £ BeAlisAeRs P&?defrﬂm@s@g i s
subst i t utodNW-ttypeatdnsposans whicadiuktion in a mammaianlelt; cel | described in the

gl orenEntioned 1ttﬁ{E‘bx%§moX"8§sc%E'd }éﬂﬁ? °§ E&ﬁgﬁ | “é)itﬁfi:l‘fheger@{n%@m ne.

24. The cell désc n-an o] ens 15 to 23, 15
wher epn avplgpiidesfequinses dqrwpdmmas@qoéﬁb@styawanmswar@leu@@q@ences derived

froma p%gtﬁeﬂfzes%v{:)d’ g@ ﬁ%ls‘plﬂ?‘gr eﬁa%‘éy&&sfdﬂ BaLIGHE g n@@iﬁ@iv’eﬁ@roﬁ?' »

25. The cell descri Ioned 1tem 24, ereint
nucl eot | APy @%@@sa@wmed froma pair of the DNA-type transposons are

nucl eotide sequenmRsmEB6d W8 ribé M e Bdkém&Htion&d lterh 12Nwh&GEREe or nucl eoti de
sequences d rl%ed from%‘g ai.r. of ZOTOE% { ransposons; The cell
T 0 P

descri bedUFioudrsequaicesdsiived fom f PARPHEC SAN% 918 2Myeleatids W@u%& uences
derived fomprigingde nuelectide sdquéice shawa i SEQSIDENG:2 el theaheledtidée sequence

shown in NFnd % cl eotide sequence shown in SEQ ID NG 3;
27. The ge‘ﬁﬁné’gsshcrl %3 I H?ﬁ‘éﬁg’f orenentioned item 25, wherein the
nucl eoti de 25 $édiheroethodidescriber! fnrtheraferqragntioned it¢re 1Zowhereinghe posons are t he

,”ﬁc lSE %t '| %%%@t?d@é&ﬁ@e&@@wweﬂ froftd piir MOrdd tRRehdsbis H tleaniciddgdgsequence shown

I n expression vector i sing a gene
f ragment SEYITPYS %}EOW@ 18 sﬁl@ﬂ%ﬁ]&)b?ﬁ%f} ¢ Freleetigs ssausnse ehevdt "‘aﬁgQ”gDsel ect abl e
mar kes ged@;15and a pair of transposon sequences at both term' nal s of the
gene fragnent; 1?0‘%9 he%Erot el glgess fn vec or desc %fd% L
af or enent i oned i PEns Fap &e 8%6658 "§ J0&hTes are
nucl eot i Mos’dqdm\m@wmexpwmbnfvemuraoqnmlsmgﬁ gdmd fragmem spmposisg alDMAC| eot i de

ot ossi SR GiiR Eprolgif B Al an®h el HABER R ramsposgn el 1 1S

nucl eot | fethstermianls 8 tl&éeméragmpw introdueedgto integmaia theigenn SpE@eHs are the 35

nucgg%t | %%ﬁg@%u&%al £ paver ihe céﬁgg,ds&;h NGuncRB éhtd B%hﬂir&i‘ds@ﬁ&%' de sequence shown
In

a ei.n reSS|on vect or descri bed
1 he i or oot b Supensignmagmilize Ol Fiehls 4l BEI RIS B S gkesher | veq
from a panto wdiich dnecxpodskion vactsp@s ommprsing b lgenanfiadreott icdmpﬂﬁqglerm‘éAs hown in
SEQ I D
Advant aglggéblshl%]?%&% in Q?ﬁ\lte%\gl)getr# ?Sﬁag‘gg%f“"?‘pe?%“é %‘ccor éﬁggwge‘?‘fé e pr otein
product i bathiemkisals of thergene faementoand an gxpossion vestor () epmprisinga I¥A

ef fi g5 enthyodMOINEREoR%e H‘@aﬂéfe@as@j wﬂlcmee@hizamﬁe}abspdsan leﬁde@ Andt he cell
an he USG roteln uction ce prodUC|ng a

of the inpnventjon
10 recong'?mﬁﬁltvﬁps Pﬁfré?%fe%ns ﬁheag%r: ﬁlgglreflﬁ ’é‘F“é’%é&’et"E‘?ePé‘fPaB&fé'i“i BUSBPSOBF t he
Dr awi ngs seqiferdds ifitbiagchrdrhofoinge to Intsfrawsthe g feagmiene insértedShetaédnonpaif o

transposeq, tran%oson sgquences into the chromosome;
17. The cell described in the aforementioned item 15 or 16, wherein the cell is a
30  cell capable of surviving and proliferating in a serum-free medium;
18. The cell described in any one of the aforementioned items 15 to 17,
wherein the cell is at least one suspension mammalian cell selected from a suspension
CHO cell in which a CHO cell is adapted to suspension culture, a PER.C6 cell, a rat
myeloma cell YB2/3HL.P2.G11.16Ag.20 (or also called YB2/0) and a suspension
35 mouse myeloma cell NSO adapted to suspension culture;



15 expressing an anti-human influenza M2 anti body. Tol2-L represents a |left
end Tol2 transposon (SEQ ID NGO 2), Tol2-R represents a right end Tol2
transposon (SEQ ID NO 3), CW represents a CW pronoter, poly A represents
a polyadenyl ation site, Hc represents a human anti body H chain cDNA, Lc
represents a human anti body L chain cDNA, and CHX-r represents a

cycl ohexi m de resistance gene. 20[Fig. 2] Fig. 2 shows a schenmatic

i I'Tustration ofl9arhesdellidebsiibrd in tHelaficremhantidhed fifembI8] wherei e CHO celdéd or . CW

represents,a CW pr er | I tLon,site, Hc
repr esent® legstmﬁlegtg?%%gﬁﬁ-%hgﬂﬁm n@@@%@ﬁeﬁﬁﬁmﬁhhﬁ%aﬁ tibody L
chain cDNH@sd CHX-r represents a cycl ohexi m de resi stance gene. [Fig. 3]
Fig. 3 shows a,gcheiAilfksd i 391%%- : pression 25
vector. CAGGS r2 g'pr es eytiésglﬂéqﬂ\%%é%%? ?fogo y_tl ﬁ%ﬁigﬁs@g

pol yadenytherqin thesrelestablermaarkergsae dApNaydldiskRid resitAnT® 28 r ansposase cDNA,
[Fig. 4A] Fig. 28AEN@NdescribRa i the@fforBhaifidhed eIV, Qheteditheevel of an

ant i human mél uendza M2 antibody in a Slaspenm on KI cell en a Tol2

t r anspos GHCIPBTHIBHAEHIBFISIANGsGeBe 1S 78RR CAFRAIOGY FRANE i Reraan, Sogopma PSRy was
used. Thé3eadi nate 30 shows the anmount of antibody production (ng/m), and

t he abscissa s th unbher,.of transgeni c,clones of the su nsjon CHO KI
ol ;27 heafl dRThe] i ol @R BB AR oere s TARBRACA 0, T ove
of ah0anmiitantam whixthl preliesat p@sising 5% ofitheibnman ribdb@sal\peoteidd-Ida icel | when a
Tol2 tra@ﬁ&@i@lﬁ@dﬁﬁﬁ%ﬁ{ergﬂﬁn&ﬁ&;esg ng an anti-human influenza M2 anti body

i

was used. The qgrdinate 35 shows the anmount of antibody_ production
(j.ig/m), and28nkhessddesuibed s aforempntinned itsm 32, 3yhstsiinthe othes ARG ¢ he
adhesi ve abid@s Blut:mght;. [Fig. 5] Fig. 5 shows a schematic
illustration o Tol |, transposon vector for expressin ti-human

i nfl uenza M2 a%i}?g&ﬁ?h deggribetl i} ey Qe the %fg{eg?eln 18“%151%1%1 laﬂo sposon (SEQ I D
NO 18), wheldin aRair epthemntsosan sequbices Atk mreldotitde ssyppnes defiGidPrérbalairl5) , CW
represen ) g yadenyl ation site, 5 He
repr esen%jg@%ﬁhglgﬁsg{é%‘ﬁﬁhﬁr%nﬁg@%&%’? cél?ag%?'ié’sents a human _anti body L
chain cDNA, and5.GHik-cellderibsd in theafargmensiongd ifeiel4; adicrimibe auglepiide

[Fig. 6] sk@dncd &h@%ﬁ&nmth&DNA-H%%\&ﬁhkﬁ&oﬁ ar@nﬂ_&%ticfers@dﬂﬁﬂ@e%ase

expression .vector. CA epresents a GGS ‘pronoter, po A represents a
pol yaden$FHAY§diroms amair G’E BOIOBRIAT Rushytids ﬁ?@eaceﬁdepefci éﬂ’?ﬁd?é’s‘&scDNA.

10[ FR@. TolXrghspdsonkows a result of exam ning expression |evel of an

anti - human i nf za antibody in a suspensio Kl gcel | en a Toll
transposon vec g‘r : ocrewgiffocr"ebse‘gilnrlégﬁeggorslﬁf"l#yﬁ'ﬁarét 7 rbr?f Iwug rr?if’a&’ﬁé‘“%}ﬁ i (geody was
used. Theeaned¢asaledvehfiom apwir ofitheifiol2dfanspuspivoaty thermleotilosequengent) , and t he
absci ssa ssl\oN& $16 IDYWIOL an@fthd ﬁl?dl'éﬂﬁ@%éqlﬁh&! %v&gnts@%%gﬁl@ﬁﬁs' on CHO Kl

cell. 15[0024] This_inventign refates. to met for producing a
protein of intéfedte celldrsrribes pytheaforementiongd ey 2o hgreuyihe ausleatide ect or
co(rjrprzSSi m&ng]ﬁr&ri&écaﬁamrﬁpaimmgé FoNGrandspI¥in£4ie tl M@ ledtife sdq@biiceof i nt Ier es]E
and a sel gcta ene an ransposon sequenc th termnals o
t he gene® ?‘X‘Q%ﬁ%ﬁ?‘él aggélbee’?'}?’%ﬁg‘?geqﬁﬁmﬁgﬁ Hégﬁpaﬁ)l ]ﬁ&e]gr ating the
gene fragnent R8sk ptateinlerprasson wecpai confprish)g Dfenefagheanspommmgsequences,
nto a chyoasaRE Pl pldie BRIELL AR §Shkordile ARLAL e TRATRLYQP. col | capabl e
of expressing said protern of Interest; and suspénsion-culturing the
manmal i affapgioson seqoomses aittth tesmenaloff thgenedragawntor producing a protein of
i ntepgst of theo priRsRstein RpRILLANttBCAdEibad il HlrenfeRilBiddSiteny28,he

follow ng,steps (A .to (C: (A)a step of sinultaneously introducing the
ol | ow /eI 8287 BhUG GO KBRS aBy Mol Us SATSHER SPBIFA R Col |
(a) an expTeHstramsposens o nuskbotitle safupiides derivedfeda afpair@fdol2 Eaisposons.ng a DNA
?gr reﬁn?\gld!s ng f at Eé.oglmgekgo {naeg%e%%igrsl tvecatcr}rd detscr:n AR R afofeitalS S i%tm %’,t h

wherein the nucleotide sequenceé derived from a pair of theTol2 transposons are the

35 nucleotide sequence shown in SEQ ID NO:2 and the nucleotide sequence shown in SEQ
ID NO:3; and



(b) an expression vector which conprises a DNA encoding a transposase which
recogni zes the transposon sequences and has activity of transferring a gene
fragnent inserted between a pair of the transposon sequences into a
chronosone, 35(B)a step of expressing transiently the transposase
transiently fromthe expression vector introduced in the step (A to
integrate the gene fragnent inserted between a pair of the transposon
sequences i nt 03h THerpeoREs®rastioh Mectordeadibealin ¢led dfotetentibmdditen 3Qspensi on

manmal i an.cel.l .capabl g . of expressing the protejn-of.interest, (Ca step
of suspet%ﬁe&eﬁq @ﬁlr’?lﬁir%f)ﬁ%e TR BERS] gﬁm?“rﬁ P?Q’ﬁ ]goé} trarésgﬁ?ﬁf]lsgregﬁgexpr essing
t he pr ot eicleatidei saqeanss shaint mi $EEQ IDN@Hé asd ¢ MuBleptidpsagdence shoven pr ot ei n of
5i nterestSEqT@pﬁ@ﬂS_ In addition, the present invention relates to a
suspensi on mral 1 an cel |l capable of producing a protein of interest, into
whi chda prdyertpgeoas Fiflestsioftnvgatier conprising a gene fragnent conprising a
DNA encodi ng ajgepojein of interest and a 10 sel ectabl e nmarker gene and
transposon sequences at both term nals of the. gene fragnent is .introduced,
to integrate tfgrécclja% t9 thegratsin Ii’rﬁg‘écr“toéﬂn%]é‘f‘gféféﬁe HVEREQT, 3PIER of  ansposon
sequencesntereitean be kffiviatigrizodyced By khehuse blfie imapiaalidnheellpr ssadditiomvent i on

rel ates to1 a t2lus enﬁi on mmal,i an _cel.l 15&:a§ablg f ErdOd‘UCi ng a protein of

| nt er st el i e JeRRoR oLt e of BT pEUEES eell By PSS 2gane | ragment
conpi?si megombididat proteiul with achigh offeiencpf i nterest and a sel ectabl e marker
gene and transposon sequences at both term nals of the gene fragnment, and
an expressjon vector %b) conprising a DNA encoding a transposase (a

t r ansf er B&i6Y DaperipHon o BigdPm@angshe transposon sequences and has activity of
transferring Zp)oggg gene fragnment inserted between a pair of the transposon

sequences into chr. sone to jntegrate the gene fragnment i.nserted between
a pair of the Eﬁ%{rﬂ ﬁ:od%nglrﬁ%&'dﬁéﬁf&eé’éatgﬁﬁﬁsqaﬂgnSE?gﬁ’bsé’(? VS The term

"t r ahS posgpressing danentipesaninflageniM? aatitody. | ToR-L repiespnts aliefe egeTiel2i ¢ 25

el ement and 9{1@ B AR es.. %QI?BE I a

chr onosone ggo g@%ﬁ?@ﬁ@%ﬁt@%ﬁ%‘éﬁ?%ﬁ@&ﬂ e gepflxgEgI?g]rtai n

st ruct ur NO:PpEMY representstheMV prospveropoly dnyepresents a pgbyiadenylationgite dle epeat i ng

t r anspos alr&efil aMufmin(@libedycalch&d DN rﬂ&@pfe@&ﬁ‘@& heaaYERRdy L RKagAUEnce) or
uence. (TI R 30sequence)) which positions in the

tsginren S?Ir éb&\ggrﬁg‘g&{)ﬁ‘g?gé%%g @ YrloBeXimide t58isHBETEYEr i nal s of the gene unit
and 20nucl eot i Reg.2q Qg cshoa’s acdhangati? illisdnREpe sAacambhahan iflagniaddd t he
L ansPOS QiR UERRE P VAR S v Ao HEREHER BOnRELES) A RBrsbALEPOSON
polyadenylation site, Hc represents a human antibody H chain cDNA, Lc represents a
human antibody L chain cDNA and CHX-r represents a cycloheximide resistance gene.
[Fig. 3] Fig. 3 shows a schematic illustration of a Tol2 transposase expression
25 vector. CAGGS represents a CAGGS promoter, poly A represents a polyadenylation
site, and TPase cDNA represents a Tol2 transposase cDNA.
[Fig. 4A] Fig. 4A shows a result of examining expression level of an anti-
human influenza M2 antibody in a suspension CHO-K1 cell when a Tol2 transposon
vector for expressing an anti-human influenza M2 antibody was used. The ordinate
30  shows the amount of antibody production (ug/ml), and the abscissa shows the number
of transgenic clones of the suspension CHO-K1 cell. '
[Fig. 4B] Fig. 4B shows a result of examining expression level of an anti-
human influenza M2 antibody in an adhesive CHO-K1 cell when a Tol2 transposon
vector for expressing an anti-human influenza M2 antibody was used. The ordinate
35  shows the amount of antibody production (ng/ml), and the abscissa shows the number

of transgenic clones of the adhesive CHO-K1 cell.
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[ 0030] 35The transposase translated fromthe transposon can transfer a DNA
by recogni zing transposon sequences of both termnals of the transposon,
cutting out the DNA fragnent inserted between a pair of the transposon
sequences and inserting the fragnent into the site to be transferred.

[ 0031] The term "transposon sequence" in the present specification neans
the 5 nucl eoti de sequence of a transposon recogni zed by a transposase and
has the same mfni 5igFigss sHma/sIaRchaﬂatmd:l&stmtloiﬂoRa%ﬂluemposoﬁ\Bbtérﬁampri si ng

e T R e SNSRI iy P30l SE e AR BB IEY 25 | ono

as it can I'NSér t her p05| roni me) b
t he act i Wangposén (SEQ éﬂ@&éﬁbé’ ollaRdeprosepts asright end &"n@piwmpomdﬁﬁgdB specific

to the t naHSBy me”g@ Emv mmo%ér g&m@@&%@&gg%@ﬁa Mifonisfebe used in

the invention, nucl eot 1 de seghence d roma pe transposon IS

pr ef e? abitis reptegenss & hemanithedy Ehehat €D As Lvé@rcf%ea%adluaanranabom@ ural or
artifici @halEPNBNN%dtGTm&R@@@MtS AQictdhegidilddresistmedpdneed by a transposase

d be t I |1 bl 15[ 0033
e Ao A Tvis s Beniibh i o B b Sirse i aeHoson
i ncl ude tvhetonuo@AGGSdepmeqmamC:e\s}@l@ptm&ﬂert pelnA teprasedtakpofyadénydaionved Tol |
transposgﬂ aaﬂg ngezcﬁlﬁﬁr}nﬁ%s?e%% Jfguﬁ tI%n%)c%’;l %(]ﬁﬁguty reconstructed from a

non- aut oROADUS tF cﬁp ynchus fish genone, the
frogl@erived atkigf7ldiigl7 Si@“ﬁﬁan%b@fmamtm% gxnressiondenel phan apshemanier i ved

transpos %m&aﬁ&wﬁ%nbw&@% s géx{sio%tfﬁ? R caBhch 4 *F@m trdnSBosBH V&6t for ©

sequences deriived fromthe ne erived Tol2 trans OSOﬂ Conpr|S|ng

t he nucl E¥PieERiNGENYEHBENYLinkNenzs MEeantirydyoyas usedy tTh? pdmgleshoyvs eger i ved

Tol2 tran&RASOST bRy srodgctiond e, aad iteabscisiaahens afe mmanof N SEQ 1 D NO 13
are pref rabl e. t he nucl eoti de sequence derived

of
froma p ap%flm‘lg(g‘lnfstokgﬁssi}&e{}ﬁlgn (ﬁﬁﬁnl ellhe nucl eoti de sequence at
positfons 1 to[®22P and the nucl eotide sequence at positions 4148 to 4682

R a L2, SRR SRR SRR A0, 10,0

Sequence Listin erived froma
pai r of Yglllpﬂﬁlﬂ&ﬁﬁwé‘élﬁganf%élnrﬂaf@m@@@n ecterpumisinga 2996 4Tagmsas 1 to 200

(SEQ ID Ns}nghmﬁgarmm%&&ﬁn @bﬁﬁélﬁ@f frfer8ét and @%aeétaﬁemm%Qhe and the
nucl eot i de seguence at gfeO'SI i ons to 2788 (SEQ I D 35 3) (hereinafter

r ef er r ed ABSPQSOD SEGYSNCes FF&%‘“) t{lq]genfgﬁagn{epg 4P HC eot i de
sequ2fic e nsnonalidnceBEQtdgbatiNg the géneFepuenc sl bengear £paibftwo psfaher abl e.

transposon sequences, into a chromosome of the mammalian cell to obtain a
mammalian cell capable of expressing said protein of interest; and suspension-culturing
the mammalian cell.

[0025]

25 Examples of the method for producing a protein of interest of the present
invention include a method, comprising the following steps (A) to (C):
(A) a step of simultaneously introducing the following expression vectors (a) and
(b) into a suspension mammalian cell:
(a) an expression vector which comprises a gene fragment comprising a DNA
30  encoding a protein of interest and transposon sequences at both terminals of the gene
fragment,

(b) an expression vector which comprises a DNA encoding a transposase which
recognizes the transposon sequences and has activity of transferring a gene fragment
inserted between a pair of the transposon sequences into a chromosome,

35 (B) a step of expressing transiently the transposase transiently from the expression
vector introduced in the step (A) to integrate the gene fragment inserted between a pair

10



[ 0037] Exanpl es of the nucl eotide sequence derived froma pair of
Tol | transposons include the nucl eotide sequence conprising a nucl eotide
sequence at positions 1 to 157 and the nucl eoti de sequence at positions the
1748 to 1855 in the Toll transposon 5 nucl eotide sequence shown in SEQ ID
NG 13 of Sequence Listing. [0038] As the nucl eoti de sequence derived
froma pair of Toll transposons, the nucl eotide sequence at positions Ito

200 (SEQOEEhd‘dﬁnlﬂésoﬁh@q&h&%fiﬁt@ra ohedeégoaid dfehemamhilibn tels®pbesaae”) and the

? E glr glotn Iaf%le‘m%eggg g}%ﬁgﬁéh[ % tcgp%@fq OJT?%%?EﬁﬁéﬁggnééﬁroPtjti Dtgrlegto '%I'gl éL r5231n sposon
nucl eot i €) segasrpef stspansiomcaBECingThd\@ispersionSagmmatian tdllsdapalgje af e nor e

pref er ableg PeL nqmle tp'?&‘t@i'ﬁ%f%ex%@t Jotsindd e vﬁ@cﬁ(??}bgﬁsethé BrdtGn\gped in the

i nventi on ransposon sequences reactions are
contréllé@fﬁytu5|ng a partial 15 sequence of a transposon sequence derived
fromthe above(ﬁgg i oned transposon, by adjusting the length of the

nucl eoti de sequenceg.and by nodjfying the nucl eoti de sequence eto
addi tion, del effi %ﬁrcsh%?n dheg¥resent RO tglgies o Ré\j%&ﬁaﬁl%m@wgla@éﬁfg of the
transfer cagabld 6fprodicing 4 prte 08 iferedt btol wkitk h @Fotdid expredibidvect@n be

I t ed d ' . t f th
B R nE G e AR EShE s DY s R BB RS pE g SRy or ©f e
"t r ad@poselsetable marke ganeamiﬂrarspemnfsembmt ethrtsrnainale f theeenh fragmemcogni zes
| eot 25
nucl €0t SeREISACEIEN e LRGN AEHUSHASSer ]l ARBLSRDaRNPN, 20
chronosoﬁéqqeécﬁtlh@ra@mmﬁm [ 0042] Exanpl es of the transposase incl ude

the Toll and T 7phich are derived from nmedaka fish, the Sleeping Beauty

reconstructed roma non-aut ononous trans oson 30 eXI sted i n aa
Onchor hynchus W%@Fﬁaﬁ@prﬁ%?étmquneﬁ@wsm asuspeadon maggnalian fell which is
deri \&d foapubld asfqgodamhg O proteiR DB NCSExN, 1H’|oggMEiaan ekpredsidnsved (a)ed from i nsect.

[ 0043] [ nd any
t ranspos éxs)rélpfl?\m Qﬁ i %ngrﬁ%%?x?)g]?mggm}é dera sg rortreqxlggﬁn%gﬁqﬂd s?}del et ed,
i nsert ed selactalle nmlgrg(genggndg@angpwnagquences at both terminals of the gene

fragment, and an expression vector (b) comprising a DNA encoding a transposase (a

Z o)

transferase) which recognizes the transposon sequences and has activity of transferring
20  the gene fragment inserted between a pair of the transposon sequences into a
chromosome to integrate the gene fragment inserted between a pair of the transposon
sequences into the chromosome.
[0028]
The term “transposon” in the present specification is a transposable genetic
25  element and means a gene unit which moves on a chromosome or from a chromosome
to other chromosome (transposition) while keeping a certain structure.
[0029]
The transposon comprises a gene unit of a repeating transposon sequences (also
called inverted repeat sequence (IR sequence) or terminal inverted repeat sequence (TIR
30  sequence)) which positions in the same direction or the reverse direction at both -
terminals of the gene unit and a nucleotide sequence encoding a transposase which
recognizes the transposon sequence to transfer a gene existing between the transposon
sequences.
[0030]
35 The transposase translated from the transposon can transfer a DNA by
recognizing transposon sequences of both terminals of the transposon, cutting out the
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35l ong as the sane transfer activity as the transposase is maintai ned. By
controlling the enzynme activity of the transposase, the transfer reaction
of the DNA existing between the transposon sequences can be controll ed.

[ 0044] In order to anal yze whether or not it possesses a transfer
activity simlar to that 5of transposase, it can be neasured by the

2- conponent s anal yzi ng system di scl osed i n Japanese Published Unexam ned
Pat ent ARNAdmgment iNsdBIHEI&AG3pai] (fAHSIransposon sefhanses audi iuseirtyng thhet her or
not a nony gggﬁmhdtqle'gﬂégo@it%? fregan be transferred and inserted into a
manmal i an r onosone activity of a transposase can be 10

anal yzed by sef¥Bdlely using a pI asm d conprising a Tol2

transposase- delrgt @9m Fehds Gﬁcfs@ﬁ‘ SRefie” G %%r&%ﬁﬂ s‘b@@iﬁ@ﬁfbn%&éﬁ@@l@us
rising Tol2 transposase. [0046] The term

trans oson) and a plasm
" non- dut M@ﬁ%‘é@e %eﬂamcsageﬁanmsewcwe@rhy astﬁaéep?ﬁaé%ﬂdowsa%ea €
15trans pmnmgms e llEselqﬁsﬁcea)r MRBsQREESE £ DNA e&npﬁﬁngmetdmelebﬁws poson and

h
C Anapos SR ERR FrRRLPBHS dnaRiteRSanH Be Mty atlone A AR o Rt b of
t he non- aﬁmscrtudnmosatherqmsmoamnthetgenomh)ebynhe actoetyl ofcahranapnsasee andy al l owing a

transpos osase protein or a DNA
encodi ng%tail(fllgIq ér)%ﬁs (s)as gro{ e?g&gﬁggdg?%%’g%ggusl y present in the cell.

[ 00419 _ 21 ansposase gene neans a gene encoding a transposase. In
order to inpr 0)&% thé §a&g9§oﬁ%§h&ﬂcéw BBl Y the TnRnBA Bl LEE S erﬁ:es equence

Nt o S AE Rt T She Boknnio 35 b CRCHOrE SR hg
sequence frogha par bDbhgarahor &€ fioianDd Aange ﬁﬂaﬁ%poﬁd)ﬁsl, avhiochreas be m,ogm@ecghy a
appropri rome6 to 18,.ba connected to an
upst ream?llsaﬁ %%ﬁﬁge&%’i 3 e‘i’%ﬂ%l a%ells g%‘%oﬁ%ief%ﬁof the gene. [0048]

Accolding to t H¥38$t hod of t he |nvent| on, in order to integrate a gene
fragment 30 COE'R&h 1e89f ﬁle%e@"&oﬁgﬂ&cﬁr la@anoﬁcﬁh'a ISNA'—tXfx?&%E osoRd 2

sel ectabl e mar ene I n an ex sion vector Into th onobsone of a

host cel inclyde thg pacdeatidssequencesdefived Fromdhp medeka fihedegivad ToHalganspeson

conpri si agd ToRNAnSHSsed] the slé&pm@rge‘aatyrreaa‘nstrﬁet&[ 6 aaml @t@xﬁix&ﬁtsabl e marker

gene and transposaqn ‘ieque@ % ﬁ g%th termn '-EES of %9@3‘1 agnent is

i nt r oduc 8@ e Bfhormzmsausiish ggnomssthe £froge e&l"? °# act upon the

t ran§@osmﬁﬁscﬁqﬁmlg@mceambﬁlesmécu-dertvhétmmmoemstggmet or which is

i ntroduced i ntg) cell. [0049] In order to allow a transposase
tr

to act upon th nsposon sequences COTH%I‘I sed in the expr essi on vector
whi ch is i ntroBaéedlarlysamengehem) the nupleotidesagprmsessderiyay figm the medaka

fish-derived Tol2 transposon comprising the nucleotide sequence shown in SEQ ID

NO:6 and the medaka fish-derived Tol2 transposon comprising the nucleotide sequence
25  shown in SEQ ID NO:13 are preferable.

[0035]

Examples of the nucleotide sequence derived from a pair of Tol2 transposons
include the nucleotide sequence at positions 1 to 2229 and the nucleotide sequence at
positions 4148 to 4682 in the Tol2 transposon nucleotide sequence shown in SEQ ID

30 NO:6 of Sequence Listing.

[0036]

As the nucleotide sequence derived from a pair of Tol2 transposons, the
nucleotide sequence at positions 1 to 200 (SEQ ID NO:2) (hereinafter referred to as
“Tol2-L sequence”) and the nucleotide sequence at positions 2285 to 2788 (SEQ ID

35 NO:3) (hereinafter referred to as “Tol2-R sequence”) in the Tol2 transposon nucleotide
sequence shown in SEQ ID NO:1 of Sequence Listing are more preferable.
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injected into the cell, or an expression vector conprising a DNA encodi ng
the transposase nmay be introduced into the host cell together with an
expression vector 5 conprising a DNA encoding the protein of interest and a
sel ectabl e marker gene. In addition, by introducing an RNA encoding a
transposase gene into the host cell, the transposase nmay be expressed in
the cell. [0050] The expression vector is not particularly
limted. Any eKﬁBéssion vector can 10 be used by optionally selecting from
t he expressiongyect wy Lo t hose s t he endi ng on a
nost oal &1 nt bk B OERIsb@edkaef iR aiod o THLGEBEELEL  sone s

i nt r oducéukludeitbe nsdeotamlecdequence cdmpnqixﬁg)esm}clémlde iselprentdattpositipnot & h57

constitu r e met hod of
Fho 1 nvertt awRiEleoitl flauBitets BRABERR £AM ot 88 REHE DL Baliold® 1T e el | by
|nteg?atmﬁée@ﬂtwmﬂeﬁ@eémﬂﬁpv*ﬁEQ@B%BP1%@f§“ﬂ8ﬂ9bb§ﬂnﬁes into the same or

di fferent expr n vectors and then |ntrodUC|ng t he expression vectors
into a host ce The transpos erted int an expressi on
vector to expr ééshef Zf"l"}ié? S%eﬂ\‘ietqs?nf"ﬁ‘gﬁ élh"fo—#oqi HRRIPOSISoC gy be

i nser t ed nucleotide sequdnoé atpdsitiohentto EO@(SEQIQDN(IMI gpQicreinafiet tedérredlib as

transposa bl 0 act. transiently.or to act
cont | huoud Py L tnd”) She nioBElqs AR Blpatirde T3S RoBs (SRRl
trand0entNG: lﬁﬂhommarftet cefaredtans “Bold R kequenced) mithe Tpl2adanspason nuleaE®] 25As
the meth | exanpl es

i ncl ude ggﬂfgﬁ%oﬁog@ﬁ%?ﬁg %Ng ggﬁ?@gﬁ%nﬁlg% %rgg(gﬁﬁteg%%ﬂgg whi chrrpcorrprl ses
a DNA encodi ngocoﬁ transposase and an expressl on vector conprising a DNA

encodi ng a proEgidples ofﬂh%@fraﬁﬁfos&ﬂﬂz hé}ee td) Bé ﬁseduﬁltmnbeitmnqﬁcmdbe expression
pl asm ds_ si nmul t aneousl| The .t erm ".expressi on

Dector - iiniieorpeaneies ohbih taltiaion e {HbBLPE D BREST 1 o be used
for ifit reejuencegofa traspasonsequeatd ddrived fidar the abexgmestored ranspison,dy i nt er est .
The expr whi ch at

| east a %g\%ls%t‘ﬁg %ﬁag%@%%n%%e%t@%gé e‘ﬁ@één s‘hﬁ ? di IE%E Cl{uléfe telg‘pof an

expr essi eeAueaesdiette ad BP@,(]@B?]HOD or SubStltutlothe term"” expreSS| on cassette" in
the present spfgmt) cation neans a nucl eotide sequence which has a gene
expressi on control regi on necessary for expressing a protein of
interest and aRedid Hglé" ePishipifye traes ?Trréﬁcéﬁoﬁoé?t’iaﬁﬁé’rs%tt e@(&%ﬁl es of the
gene2ex p&mﬁbmé’am’ﬁcbﬂbﬂatdﬂlg)rrs&mr@ﬁed bg heudteraingastizappressingrepoghiidrest, and a

Ler m Nt Qe watbRRoR SBRERS] B GARBELLE HECGRRY 21 0 @ sel ectabl e mrker gene.

[0041]
The term “transposase” in the present specification means an enzyme which

I

recognizes nucleotide sequences having transposon sequences and transfers a DNA
25  existing between the nucleotide sequences into a chromosome or from the chromosome
to other chromosome.
[0042]
Examples of the transposase include the Toll and Tol2 which are derived from
medaka fish, the Sleeping Beauty reconstructed from a non-autonomous transposon
30  existed in an Onchorhynchus fish genome, the artificial transposon Frog prince which is
derived from frog and the transposon PiggyBac which is derived from insect.
[0043]
As the transposase, a native enzyme may be used, and any transposase in which
a part of its amino acids are substituted, deleted, inserted and/or added may be used as
35 long as the same transfer activity as the transposase is maintained. By controlling the
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Any pronoter can be used, so long as it can function in an aninmal cell.
Exanpl es include a pronoter of IE (inmediate early) gene of cytonegal ovirus
(CW), SV40 early pronoter, a pronoter of retrovirus, a netall othionein
pronoter, a heat shock 10 pronoter, SRoc pronoter, noloney murine | eukem a
virus, an enhancer and the like. Al so, the enhancer of the I E gene of hunman
CW can be used together with the pronoter. [0057] The "sel ect abl e marker

gene" neapgyme aarxbdytoffhhmiifspos&w Klﬁertragﬁf‘ee rédotioh oL DA tRistaglbétaren

di stingui Fh{r%% acell to % g lflsm d vector is introduced froma cell

| acki ng ¢ p?/%"é‘t%ﬂ“”f%?@ ¢ confro dExarrpl es of the selectable marker gene
include a drug[0@gH]stance gene (a neorryC| n resistance gene, a DHFR gene, a

puronycin resig{ gﬂféﬁtogﬁg@z‘: %\ﬁg )?%?HB eﬂﬁs@e@sés%%%aﬁx%f%?ﬁ‘?hﬁt‘g%ﬁnllﬁ t@ﬁ%{to”}’c' n

resi stance gene, and a stance gene anese i shed
Unexafi ned tppsnosase A san %wwqddome Qmmgg)ty an Yzieg Ssteandisclaspd

bi o- I um ng EEﬁlﬂlﬁﬁé@UnﬁéﬁﬁﬁeJﬁH&ﬁAﬁfﬁ)hgﬁtﬁﬁﬁ\lé.t%yﬂ%@@.t protein G_FP) and
the like. Z‘%Qé‘% In the invention, preferable selectable marker is a drug

resi stance gen particularly pr ef erabl e sel ectable marker is a

cycl ohexi m de ﬂlmﬁtlwly,avmm.or hot @isH-hitematid Yol2 dnydnd garDbd trans@ered
nodi fi cat| n of 4 sel ect bI e ker &B § dru rest grance erfo mance and
¥ FRY ¢

| um nesc@ﬂ & 8}3 lapﬁg V’%P L eﬁf"é
modi fided anslﬁ{mﬂfzoﬂ]eparately usiy e phiseid conojerisfrigsa Téolﬁafmsposasmmietcﬁeﬁﬁef er r ed to

as CHX) 'tlsan JbR 1P e %;[tbrg;ﬁﬁ&fsttﬂ&;g) &g aAd a?f%%h gémﬁlfl?ﬁ@?ofﬁse of the

CHX resi sta ce gene as a sele cases o east (Kondo
K. J Bacttenprgisase. 177 24, 7171 -7177 (1995)) and ani mal cells (Japanese
Publ i shed Unexmumggad Pat ent Application 35 No 262879/ 2002) are known.

[ 0061] case of the ani mal it has .been found that the

resi stance to ai% F%ﬁ’ei‘f)%aﬂ@npgmﬁ? HWS&]’@?Pnb)}n ﬁ‘etﬂr%ﬁ‘?gﬂ‘ BEHRGRUIQRIEINS @ pr esses a
prot ébn eransmbedn bhichtielasus tremspbsite Sﬁqued hesdesthe wansposdsE@didant® 7 of Sequence

Li sting i rol 541 rotein subunit
L36a enco e%\{ak)y& n?l 1{ %to ong% b se uef\rggrﬁgﬁg%gf)ﬁlogﬁ%%g%h@ (%Bof Sequence
Li sting iteansfabthe |DNJAemBevted hetgieen aamspeson[wqu]ces of the nofFAgtonemmpésd f or

i ntr oducithgsgditn RROMR HEBMHel QBRI oMb alfdWin $}a9£bo‘é§‘s%tp%teﬁloﬁﬁ)ﬁﬂ@m9 a
transposon sequ&gg}gﬁsa transposase_expressi ng plasm d vector and RNA i s not

parti cul SRFSARg POSSSEREPE R qriidP Geeneeding th FRERIFARICEIENSf ect i on,
10el ot r gpmilainkously prebdnpasterellret hod, a gene gun nethod, |ipofection and
the like. [ 006?&047]
The transposase gene means a gene encoding a transposase. In order to
improve its expression efficiency in a mammalian cell, a sequence which adjusts a space
between the Kozak’s consensus sequence (Kozak M., Nucleic Acids Res., 12, 857 - 872
25  (1984)) or a ribosome binding sequence, Shine-Dalgarno sequence and the initiation
codon, to an appropriate distance (e.g., from 61018 bases) may be connected to an
upstream site of the translation initiation codon ATG of the gene.
[0048]
According to the method of the invention, in order to integrate a gene fragment
30  comprising a DNA encoding the protein of interest and a selectable marker gene in an
expression vector into the chromosome of a host cell, an expression vector which
comprises the gene fragment comprising a DNA encoding the protein of interest and a
selectable marker gene and transposon sequences at both terminals of the gene fragment
is introduced into the host cell, and a transposase is allowed to act upon the transposon
35  sequences comprised in the expression vector which is introduced into the cell.
[0049]
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Exanpl es of the nmethod for directly introducing a transposase in the form
of a protein include by mcroinjection or endocytosis for supplying into a
cell. The gene transfer can be carried out by the nethod described in Shin
| denshi Kogaku Handbook 15 (New Genetic Engi neering Handbook), edited by
Masam Miramat su and Tadashi Yamanoto, published by Yodo-sha, | SBN
9784897063737. [0064] The host cell nmay be any mammalian cell as

| ong as it canhberdstiocdllofne €shspoghsSioadet Mp@XBE Bafispdsi SqaenteO©Eormprisedest .

Exanpl es .of, the host cell jnclud ER el | 0 human | eukemnm a cel |
Narml e dBe S RiRey vEGed whefic B dlcRd foip I8 dslia e SRR SR - 11, 16Ag. 20
(al so reﬁqcctedi1m®t}as:eHBﬁ/a(m)qxpmssiemvcn]@1 omprisalgla DISA encodisg theyel oma cel |

SP2/ 0- A ;n?emrﬁ d Patent
Appl i ca?}%ﬁl @% | catli onhﬁgUC%gélgg%fg%Tﬁgg%Pén@@? tréegsﬁé\?g%t:agn cgl IenCHO
cel | PJospmarisipg a@&ﬁér@ﬁﬁ%ﬂ&%%@tmqfentemndmlee@bbeparkﬂrgy@e Nax | . 25

Acad. Sc 'addMSR\ by 1ﬁ9&&70'i_>n é{?ﬁﬁh erl6 MRk 'a(t‘l%nsp'i)@ase Re {nt® ER)hostdenoesome, 41,
129 (1973 Met hods i n SCi ence 18, 115 996) ;: Radi ati on Resear ch,
148, 260" %ﬁ?senrf’ryo‘te e"rﬂé‘isﬁedl dhgeellsci | usa. | 77 4216 (1980); Proc. Natl .

Acad. Sci ., 60[00:52}75 (1968); Cell, 6, 121 (1975) Mol ecul ar Cel|l Geneti cs,

di LIl 883 00 (ATCC KXB 11 ATCC
8068 - Pr ot Oe&e)cmasot%%%q'@m?@ T R ey T
Pr o- 30ande srafblsbyr @twneﬂy @iting|ffom {e@8piession vectors knewinlita those, skilke in
above- meRgd g g%&aﬁrg&apos@@alarté@hmaueﬁgrggﬁor% Shignpo0uCt i on et hod

of the inventi n SO as e suit he protein
product i SFNSHPFASHEENT lsd&ftf‘PdY}W ‘gfth% i nt roductl on of an
exogeneous genfos3pand the Iike. [0066] Further, in order to control the
sugar chain stfuctur bound.to a '%giﬁf n of intere t t 0. be. préﬁc(f LeclS
whi ch acqui r ed! ¥8¢5 a‘r%@ﬁ%ﬁe%ﬁ%‘eﬁf) M AW QF oL, po mpéléﬁfr JPTEMGEL i s,

55 (1986)b¥ thamietBbkDof eHel in$ention yhe ﬂNm&alﬁbe‘mcugsatéd mzothie ehrmesgmp ef tle del et ed
(\W02005/ 2 5[ 0067]
The prot g?ligg meg{'f%? Aﬁwgg%’gl% tﬁef) %resp(?l)fpgﬂg&gél%%%aaﬁlebe ex ressed
by the mdiffesentekprepson m/:écrmraodrthes;mmdnpmaIthwexmesawplvestorsnnﬂomsac

serum protein, [5PE pti de hornone, a growth factor, a cytokine, a bI ood
coagul ati on fa a fibringlysis systemprotein, an antibod nd parti al
fragnents of vib? HE%SPB?%FQ‘WSPG I%He‘iﬁ’éoﬁlilﬁ’épre%tﬂno‘@ﬁ@f to express t Er abl e
exampbes wth thér proiin b interedt or MagRShsettdd irtele v@ctﬁi)dlﬂefdnn&bmané ehmegionuch as a

chimeric any umani ze man a Fe, fusion

oot el n: A a i rReBIRdRRE b SRveddnde A RafiL AT ReR B it Hioss; ' 1oan

ef f ect or cantinupisly, Wit itas pmf@reblanahllramhelim?pmsbseauomedtertiE lmendhotst of the

present lpﬂ,iﬁﬂ;tdéyj‘[fgfl Rabie ppRRLHQ).! ed by various nmethods. For exanple, known
re a

nmet hods a or contro ling an amount of fucose (hereinafter,
referred to al K953k "core fucose” ) which is bound N acetyl gl ucosam ne

(Glcb#c) through tige thethod GchlioWiny ﬂh@@ﬁﬁdp@gaseﬁ’(da@ftraﬁs@ﬁ[ﬂ?bﬁém ¥Pmchidei nked
sugar chain V\@nCh i s.bound to as ara meez% 2&@5 2& Sifhl RN 297 of an Fc
regi on of BTN INNE RAGBAS S 4558 RroYhieh %mP% FBPARE

met hod f dlie traoposasd andgarmxpm‘smenwmtomnnpnsi% aDNa mnmgarpadnemmfr body by

modi fyi n@nt%}%d%&n‘*nﬁ&%f‘g?ﬂ%ﬁﬁl@ ek reE srﬁfdstsgﬁﬂf’aﬂgélg df‘%l%tt he

i ke. The ector activit ant'i y produ
net hod ofelhe present invention can be controlled by using any of the

met hggls. [0054]

The term “expression vector” in the present specification means an expression

vector to be used for introducing a mammalian cell in order to express a protein of
interest. The expression vector used in the invention has a structure in which at least a
pair of transposon sequences is present at both sides of an expression cassette.

35 [0055]
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25[ 0070] The "effector activity" means an anti body-dependent activity which
is induced via an Fc region of an antibody. As the effector activity, an
ant i body- dependent cellular cytotoxicity (ADCC activity), a

conpl enent - dependent cytotoxicity (CDC activity), an anti body-dependent
phagocytosis (ADP activity) by phagocytic cells such 30as macrophages or
dendritic cells, and the |ike are known. [0071] In addition, by
control ling a dhatemt“cxpressorecdssates in the presemrspbaficdtiopenddnk b mkeldotsdegar chai n

f F i . Jd f j V] ; h ti bod
can be | el nBisHIOE LA Ry E 88%‘5‘1;39% FeloileBk Y oy pfesting s, Sler g
a cont enpra¢infof syerestenid @tsequenbo emapding the protgin ekintgrest. NExdmlesiolsthgar chai n

bound t 0 g5 QfprdBRnBLEHALY re aeﬁlh@%x%ﬁagc&@ui P}bn{df&oaﬁi 4 &rfiffatdpound can

be obtai ned by the expression of an_antibo ng a CHO cell which is

def i c? enths GXPESHER SasRtOMAN gorfaingL selestsbla matkeisged@fase. The antibody to which
fucose is 5 no odge;md has a high ADCC activity. [0073] On the other
hand, as a net hod

or increasi nﬁg a.conte %ang‘flmfucose whi ch if bound to a
conpl ex type Y PEUROST AR DS SOl oREAS 1{] Gtondp A AR5 an ant i body
t o whi ch BExamphks incdudecuprdmoten ob8E (hinsedirel edrly) ighre efqyt@sagatoviimé (AMVYNt | body
. . , . ) | .
7S ST £5Bimd 1 0 & SRS RLE IR p bURRRY LhORSIBICEY, |
t han1@ he PeaRotiio kot prombiesHmelopesmutise legkerbigums, gnomhancerand Helikepy

modi fyi N\ yTiRGrReh@r bF&EQE%@ﬁé of Kuridh EWIV €81 RNised tpBtherwvithay, the 15 ADCC
activity or CDC activity can be increased or decreased. For exanple, the

CDC acti PFAO% an anti body can be increased by using the amino acid
sequence of thpobg]regi on described in US2007/0148165. [0075]

Furt her, the Aggic‘a tivit r. CDC,activit f. an_antj body can,be increased
or 20 decrease %yse?%hﬁ\{’h/‘?‘ﬁ%e{ F&Ca MR’ %{b%gﬁ%}so%é&al’ %&8}{? Wﬁ}ﬁg ‘%&Etb ent Nos.
6, 7375 05@sedofor Aisivguishing acellrto34lrichh 8 plasiidva}or is introductidefrane awell dackingnsi on
manmal i agegLlectol N the present invention neans a cell which does not adhere

to a cell culture anchorage coated for facilitating adhesion of 25culture
cell's, such asl4%8}obeads, a culture container for tissue culture (al so

referred to asgRathplesbfthe vlbithisle Hariedpesd PBluAY hldnigEresiothed gige (@nd the |ike)
and the | Keyeid Pistaite dlie! b PSR e,  Putblnyeis REMANIgdnd, § Bistiigihur |1 aui d.
20  resistance gene, a hygromycin resistance gene, and a cycloheximide resistance gene
(Japanese Published Unexamined Patent Application No.262879/2002)), fluorescence
and bio-luminescence marker genes (such as green fluorescent protein GFP) and the
like.
[0059]
25 In the invention, preferable selectable marker is a drug resistance gene and
particularly preferable selectable marker is a cycloheximide resistance gene. In
addition, by carrying out a gene modification of the selectable marker gene, drug
resistance performance and luminescence performance of the selectable marker protein
can also be modified.
30 [0060]
Cycloheximide (hereinafter sometimes referred to as CHX) is a protein
synthesis inhibitor, and as examples of the use of the CHX resistance gene as a
selectable marker gene, the cases of yeast (Kondo K. J. Bacteriol., 177,24, 7171 - 7177
(1995)) and animal cells (Japanese Published Unexamined Patent Application
35 No.262879/2002) are known.
[0061]
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[ 0077] When the cell does not adhere to the cell culture
anchorage, it may survive and 30grow under a state of a single cell in the
culture liquid or survive and grow under a state of a cell mass forned by

t he agglutination of two or nore cells. [0078] In addition, as the
suspensi on manmalian cell to be used in the present invention, a cell which
can survive and grow in a serumfree nediumthat does not 35contain fetal
cal f serum ( heletheahseof thehminrabcellspit has beeB)foumidhatithe rdsistancevui | e suspendi ng

:OPE]E greagltégwh&dlna&&ngrw@aw f?%{%f’dnnﬁgﬂkﬁﬁcﬁ Qg%r%ské af)wt%)weﬁcd%ﬂ& 'B?"tr?ege s

suspendi mycleatide sequenseshowein SBQIIDNOH.f S¢quencadistingrie a{hnphmrglm@i # is nore

pr ef er ablRysitbA84 9 hitdak Hﬁos%ﬁia‘i B{o%elﬁ QurﬁtﬁﬁtrL%%a eHéodTeH YRe mitliddiae, it may be
as’_a a Petri and e i ke, so long

|t t .

ggycggt i %&f@%?g %tma*@sa' ”elﬁloﬁ%”@imm & of §e<a1sa9q bigting, tsysy wtutsﬁ&@ﬂﬂfsq@aw for
exanpl e, whet h@(yomq not it is aI suspensi on naml"r;al ian cell can b;a c?nf [ (rjrrEd
by th f a tissue.cul.tur acture

& i ner) - “adhed PO of P RnE Bett ST A S B BREPY () and
the |i ke.cotr@fiSing@]traspdshe sepepen s itransposasaek prassingplasihil Yeeton astRNA ishe
present '&Ygﬁxhﬂﬁrl_xohhnﬂgﬁy E}?ang]?]lgg.'ﬁl'éluﬁe SQLllu (6 ﬁﬁa‘%@'trQQ(sfédﬁohher adapting a

a sus %!31

cell origin sl on suspension culture or a
suspéfsi @Wfamranmaﬁlm@mm@n@ e@igw gmalpﬁt mfeaam@nd/@ehkmm i an cel |

to suspension tf@détg re conditions. 15[0081] Exanpl es of the cell
originally hav a suspensi on roper Iude PER. C6 cel%, a raiI nyel oma
cel | YB2I 3HL. pEXGmPIes 6 giez@et ot o dlrgciiyine WEZ?H?“SPWI@FS’ gffgrm of a

( manuf actpusteih 1bg/1uc}ld’lhly mﬁagmj\e)ctlamdr édaecytbﬁefor[sﬁﬁﬁaingaﬁtﬂwceaf ofThegere oned .
"suspensi gnq ian.c ian ce
to suspeﬁg‘llnﬁfr%Fl 1eéle %ﬁgsﬁgg%(f@pgg'é%yéﬂ@d pﬁ@“ﬁﬂm %gscri bed
in M6 Bi(dewdbanetic Engme@;nglﬂwpomedlteﬁ‘byd‘«lamlthanBtSh@dd Jhdashi i n t he

f ol 1 O NOyarior SULHENRARIAORASIAY ISH 9PRAgohbey3a. cel 1 whi ch shows

proliferation pr perty and surviving property similar to those before the
suspensi on cul 144641 25adapt ati on or superior to those before adapting to

suspensi on cul THe BodtlceBintiy@eingmammalian cell as long as it can be subcultured and
stably express a protein of interest. Examples of the host cell include PER.C6 cell,

20  human leukemia cell Namalwa cell, monkey cell COS cell, rat myeloma cell
YB2/3HL.P2.G11.16Ag.20 (also referred to as YB2/0), mouse myeloma cell NSO,
mouse myeloma cell SP2/0-Ag14, Syrian hamster cell BHK, HBT5637 (Japanese
Unexamined Patent Application Publication No. 1998-000299), Chinese hamster
ovarian cell CHO cell (Journal of Experimental Medicine, 108, 945 (1958); Proc. Natl.

25  Acad. Sci. USA., 601275 (1968); Genetics, 55, 513 (1968); Chromosoma, 41, 129
(1973); Methods in Cell Science, 18, 115 (1996); Radiation Research, 148, 260 (1997);
Proc. Natl. Acad. Sci. USA., 77, 4216 (1980); Proc. Natl. Acad. Sci., 60, 1275 (1968);
Cell, 6, 121 (1975); Molecular Cell Genetics, Appendix LII (pp. 883-900)), CHO/DG44,
CHO-K1 (ATCC CCL-61), DUKXB11 (ATCC CCL-9096), Pro-5 (ATCC CCL-1781),

30 CHO-S (Life Technologies, Cat #11619), Pro-3 and substrain of CHO cell.

[0065]

In addition, the above-mentioned host cell can also be used in the protein
production method of the invention by modifying it so as to be suitable for the protein
production, by modification of chromosomal DNA, introduction of an exogeneous gene,

35 and the like.

[0066]
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2007, 130(3), 282 - 90). [0083] The term"simlar to those before

t he suspension culture adaptation" neans that survival ratio, proliferation
rate (doubling tinme) and the like of the cell adapted to the 30suspension
culture are substantially the sane as those of the cell before adapting
suspension culture. [0084] Exanples of the nethod for adapting an adhesive
manmmal i an cell to suspension culture conditions according to the present

i nventi on i ncl hidehdérhia drddritowvomepl Hte sughihddin sthetwebamddoatpesteinaff a

serumco | i [ /110. G - IS ,repeated at
relati veIIH;l/[@lh??'e tﬁq’g?z@a@g@r’%t%lcLﬁag%ﬁgg{l@%%%ﬁ{aﬂgéﬂn%r@%gg%&gléFﬁd conmes to be
abl e to dMelpsuler Genktipy,dRi $2¢1886)] and EHE2 eelhiremrwhich ol $-facesyliranstetasaced and
the sub- guht {ideReed GVOSRBH Bd6, WO20028 1 1%5) 284 als b USRERTHORLSBAITRI | an cel |
whi ch_can survive gnd proliferate under sérumfree conditions can be
prepa?ed. [0085]067 In addition, a suspension manmalian cell can also be
prepared by a Tht prtein Offftdrsit Rghy®el dny prtginWotlbng 4t eehctiet dxpressdd tythe
appropri at n(goril ni c sturfa(‘st an}. ﬁi.lch as 1PI .urﬁlgl c-F68 or the Jike in the

cul ture Pioardet fopmegion. " Specificallye gsgipples ingiids A buman SHRPINiEH) | an col |
whi ch ac geptideshosmepe ngrowthpiactpe ratcytokineh g bhadpbagidation factey sfemimblysiscul t ur e
condi ti onpcl a, D . i ke. [0087]
In the p?géétgrﬁtp llj(lqﬁi\rllé nti oﬁ’?dg\éﬁ?‘g‘?%?%%g‘g{@eﬁg%fs@rs‘@do"rgf?k’{sh%ﬂgﬁ?é ggﬁ'si on

mamméfi an cel | [008En 2 x 105 cells/nm of the cell is suspension-cultured,

K 105 cel Lo/t rareblebunples of the pRLTHAF EeS A ATH bpOtiiif ikitidg! er abl v ©
par t1 cul SPHASH A mPHpRibpdy, %quﬁépﬁboqyr%@mwimwﬁf@ﬁ%m 1.5 x 106
cel | s/ M posteinparel albiiRiBdSjouhd paséeing aroim fralgndit ithegedf] me of t he suspension
manmal i an cel | (R)f jhe present 20invention is preferably 48 hours or |ess,
nor e preferablgl ?2 hours or |less, particularly preferably 18 hours or |ess,
nmost 1pr ef er abl Y\nkffebtonadivity of @ swonocP@8IGntibody obtaiird hy tegnethod bEtheedi um f or
suspensi | ks ' Eal il | CD- CEO
e um ( B dnsenkio °%r§9*% o onors 5’%’“%’% GURYR! | 0% Bl Fmo SR s

are a method for controlling an amount of

fucose (hereinafter, referred to also as “core
fucose”) which is bound N-acetylglucosamine (GlcNAc) through a-1,6 bond in a
reducing end of a complex type N-linked sugar chain which is bound to asparagine

20 (Asn) at position 297 of an Fc region of an antibody (W02005/035586,
W02002/31140, and WO00/61739), a method for controlling an effector activity of a
monoclonal antibody by modifying amino acid group(s) of an Fc region of the antibody,
and the like. The effector activity of the monoclonal antibody produced by the method
of the present invention can be controlled by using any of the methods.

25 [0070]

The “effector activity” means an antibody-dependent activity which is induced
via an Fc region of an antibody. As the effector activity, an antibody-dependent
cellular cytotoxicity (ADCC activity), a complement-dependent cytotoxicity (CDC
activity), an antibody-dependent phagocytosis (ADP activity) by phagocytic cells such

30  as macrophages or dendritic cells, and the like are known.

[0071]

In addition, by controlling a content of core fucose of a complex type N-linked
sugar chain of Fc region of a monoclonal antibody, an effector activity of the antibody
can be increased or decreased.

35 [0072]
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25 325- PF nmedi um (manuf actured by SAFC Bi osci ences), SFMACHO nedi um
(manufactured by HyCone) and the like. In addition, it can also be
obt ai ned by m xi ng sacchari des, am no and the like aci ds which are
necessary for the culturing of manmalian cells. [0090] 30The suspensi on
manmal i an cell can be cultured using a culture container which can be used
for suspension culturing under a culture condition capabl e of suspension

cul turing. Exanglasethbd fdtdowetingid eoxﬁ@mbﬁ'mage w'wni@h oo d 96 avembleRltpiee f or

| I factu fact d Bect
bi cki nsor) ki e AR BT £ Of e ahbeBPe iRy eap ARG EOTE B8 1 ko,
35[ 0091] bound can be Gegiaediby thetelpressibn uf #n aibddy uonga GHO celkehizhes it can be
stati cal '&égBﬁéb&H nk @n@o‘& &Tpéﬂﬂ&rsgluﬁﬂsf?ré%ecoznﬁtanﬂb ol ﬁ@?er jgture of

37C. A sha ng cdl re e nent as cul turing equi pnent

suspefsi &ot bennd has atigdy. Wave Bioreactor (nmanufactured by GE
Heal t hcare Bi oggmgq\ce) can al so be used. 5[0092] Regar di ng the
suspensi on cul tur tions of a suspension manmal i ceI sing the Wave
Bi or eact or equf ﬁf’g‘ef @deéf’rfl‘m@g’r?dtf%”@&qe?%’%ﬂcwe‘?tt?é h‘%é%crl bed on

the GE HEb@hhdhﬁﬁd eorﬁples wpemcﬁnkwmgag@am bound to Fc of an anubody, an antibody

http://vwvw. escl.e ort/rranual/ IcuIt/wave 03-16.
it 107 o bfen 1BSE i€ PR AR ok BhlFE AR IRC R R R R Bty e ARG D, o
rot atlDon calj mtatwlmh egarepmeoding ud jo-fasosyltiznsfesae isontroduned al $he imdiboded.

Culturin t r t i bed in
Oyt of echid Bk @gﬁ%(s??&@@ 18 g Wer}fDEC Tl iy B uplerkiBG T VR ARG 0
present |1$10%t , When a cell line other than the suspension mamal i an
cell's is used, [ggm)cell line can be used so Iong as it is a manmalian cell
line adapted t uspe sion culture b abgve- mentj one thod and is
a cell line V\hgﬁﬁﬂfﬁra ¥i0g anyng pgd ESB%S{E e Orféf‘ﬁﬂgbﬁ’ B’ﬁe
preséft IADEGtactivity {)10(096] acBOBu cdnf beciatreased of dédieaspd ot Barrexainplenthe rGI3C

pr oduced i .I FIAA rating the
protein ofb’gwﬁh(gfr%;% P? 8%;m9 gyf%%sgg% g f? ﬁgﬁgsre g\%enichgﬁﬁﬁgt erest in a
culture |rcgmdesor1b@cb1mU$ﬂmﬁ@elﬁ&1@5 cont ai ni ng the protein of interest.

Exanpl es of th g)ar ation nmethod include centri fugatl on, dialysis,

ammoni um sul fate precipitation, colum chromat ograB %é afilter and t he
like. The 25sep aﬂgﬁr'@ﬁ%% Caetivisy o4 SHCaGHViBraian aibedecas heriasressed of n
physpoocliesiessl bprr@cﬂﬁfyliﬁ@ﬁxe ahitd&iPaPdRtiibedlinlUS Bite&tN@NE,78T086,i0k i es and

based on In their affinity for the colum carrier. [0096]
The meth oib(%?d’ls ?r%ﬁi ﬁ)ﬁé the protein of interest can be carried out, for

exanpl e, 30 by[Q(Hé] met hod described in Protein Experinmentation Note (the
first volume) The term “suspension mammalian cell” in the present invention means a cell

which does not adhere to a cell culture anchorage coated for facilitating adhesion of
25  culture cells, such as microbeads, a culture container for tissue culture (also referred to
as a tissue culture or adhesion culture container and the like) and the like, and can
survive and grow by suspending in the culture liquid.
[0077]
When the cell does not adhere to the cell culture anchorage, it may survive and
30  grow under a state of a single cell in the culture liquid or survive and grow under a state
of a cell mass formed by the agglutination of two or more cells.
[0078]
In addition, as the suspension mammalian cell to be used in the present
invention, a cell which can survive and grow in a serum-free medium that does not
35  contain fetal calf serum (hereinafter referred to as FCS) and the like, while suspending
in the culture liquid without adhering to the cell culture anchorage, is preferable, and a

19



Extraction, Separation and Expression of Reconbinant Protein (translation
of a textbook witten in Japanese) (edited by Masato Ckada and Kaori

M yazaki, published by Yodo-sha, |SBN 9784897069180). [0097] The
entire contents of the references, such as the scientific docunents,
patents, patent applications cited herein are incorporated herein by
reference to the sane degree of those illustratively described,

respect i wediymali£028 wiidiheanuesedind groanvhitssulpshdifein adréstein-Redmediuinhe

f or egoi ng t%y show nﬁg{ﬁg}; eferred enbo imﬁnts t hereof for the sake of easy
under st arft 4§°s 1L FAMARRIQIEIN IS MOt PRISIARIE hyention is further described

specifically b#¥¥8] on exanpl es, but the above-nentioned expl anati ons and

the foll ow ng i . .

exorpli {1 0aton ity BEdmbet hE RRFEIRL i By b0 S PUIRRS Eofimer such

i nvenbi oms aflasipedistiiidishland thedkessoolgng as caatiag fonashesiomculBuaistapplied ted to the

embodi ”E'iﬁe?et@ndsféﬁf_ G Stork Afplal whetRG O hbCRYd &/sudBS&IonRSMER &I dbll but is
e

limted by the clai one. [0099] .Various experl nment t echni ques

rel ating CP’&LQE Hﬁ’é‘é e FP@H‘eB‘é%lbf?‘@gablﬁélﬁ%%er%} tP’@(ra}J;asguch as the

cl oni ng Fndniifacutedhs Grirer); adhekiof cOMiire flasiaGfgiudasnged by Samitoto 15 genetic
engi neer?@geﬁ@cmtﬂuii? described in Mlecular Coning 2'd edition edited by
J. Sanbr P A eI %ch and T. Maniatis, Current Protocols in Ml ecul ar
Bi ol 39y edit ed[M80Frederi ck M Ausubel et al, published by Current

Protocol s, - and e slErei g ARRERA A} A0LL FN AP BERAL Hih8' O

transposon vector for eéioresm ng anti - i Z I

pl asm d eicttherasstiarensred efvethengstapting declberigiaalbehaving aspensioan cel | s
conpri si _rp@o@&?% RispEmsion QR0 $ush@EionGRamalish elidBrbithré £y adapfifiganrar ker
gene 25 |a erted between ﬁ pair aof Tﬁlz tr]gil)sgoson sequences was used as a
pl asmi d #EResHHe myRmalian eqliosuspensian gylturg gamsitionsach DNA of the used genes
was d¢hem cal | y[ao8d] artificially synthesized based on a known nucl eoti de
sequence or obtgj r i [ ]

sequences and Fgéelﬁ&g%??th?r‘fglﬁ)%%&%&‘ ?ngl? éw%s';s e%él%f%%?%@{ %’g%@ggﬁ%e as a

t enpl at e cell, 1ot Eeloma C@éw/ﬂdhl’ﬂtﬁl Igkireg. A torplioaalleh YB3(0gyCHR-S el ri cti on

[sioagz}‘or (RahF8itileA by ARviaBgiandaR 1added to the terminal of the prinmer.
[0082]

20 The aforementioned “suspension mammalian cell prepared by adapting an

A

adhesive mammalian cell to suspension culture conditions” can be prepared by the
method described in Mol. Biotechnol., 2000, 15(3), 249 - 57 or by the method shown in
the following, and can be prepared by establishing a cell which shows proliferation
property and surviving property similar to those before the suspension culture
25  adaptation or superior to those before adapting to suspension culture (J. Biotechnol.,
2007, 130(3), 282 - 90).
[0083]
The term “similar to those before the suspension culture adaptation” means that
survival ratio, proliferation rate (doubling time) and the like of the cell adapted to the
30  suspension culture are substantially the same as those of the cell before adapting
suspension culture.
[0084]
Examples of the method for adapting an adhesive mammalian cell to
suspension culture conditions according to the present invention include the following
35 method. The serum content of a serum-containing medium is reduced to 1/10 and sub-
culturing is repeated at relatively high concentration of cell. When the mammalian cell
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Anong the nucl eoti de sequence of the non-autononmous Tol2 transposone 35

di scl osed by Japanese Published Unexam ned Patent Application

No. 235575/ 2003 (SEQ I D NO 1), the nucl eoti de sequence at position 1 to 200
(Tol2-L sequence) (SEQ 1D NO 2) and the nucl eoti de sequence at positions
2285t 0 2788 (Tol2-R sequence) (SEQ ID NO 3) were used as the transposon
sequences. [0103] Each synthetic DNA fragnents conprising a pair of

t r ans pos ecomsegusabdstoSufviea arfidysrolifegate [ilie JeittARANBhOs fither revsedareithe ed by

the fol | Qu t I C [ Sk i de- ence in

whi ch a S}é\ﬂ(’:'ggl%g}c}%?%pggtﬁehce gﬁgg%mé’é‘t??@sﬁ@h&g%‘%ﬁ%ﬁg‘%ﬂ g]/glgﬁg ached to
bot h of Wiy andgrelifarite enigr Serumelired ¢oatlitiohs canebeTrepar®l.sequence was

" prepared. Then oo%sPNA fragnment conprising a nucl eoti de sequence in which a
recogni tion sequence of a restriction, enZﬁrre Fsel was attached tdo 10 t he

5' -tefminal of I #lditiem 2 spspeagion magupalingell gan /lse pe B‘F?Pérﬁéi’bh? methed a5

at t ached cbmptikia 3hhﬁrﬁ{gmvn1athetdaarﬁ%aqu\aﬁ§pr;&? Ré f6niohid %Ql‘ﬂlctaant _Iguc::l-hzzi‘slei t, the
(6] - sequence an (6] - sequence

t hus prepared f ragnent s, conprisin

wer e ins@?‘frg?jlci " Pé@%?‘gﬁ"‘b@%‘{l T N5LGL- MR- Z3 vector 15
(W20061061723)0086hpri sing a nucl eoti de sequence encoding an am no acid
sequence of anty - Lnflaenza M2 anti b . o %% !ge - M- Z3
vect or (V\DZOOG}: B%‘Eggg?f{lh%tagff %n\fec atgrflﬁﬁc. %ege‘?élgégé%%uﬁl[ggégs ?@@8)
encodp ng by ladaptingte jaisusrfensine caliare conditen inghude e mreusg/pyztpreaeel S az3G1 ( ATCC
Deposit Nyjo RdifasPé8likdeposi ted March 13, 2004, Anerican Type Culture

Col | ecti on, I\/a[\@%%ﬁs VA, USA) and a nucl eoti de sequence (SEQ ID NO 10 and
SEQ I D NGO 11) ding the L chain (SEQ ID NO 9) of the sane were inserted

under the cont Iipthe testientriot dyayiepérd sU¥Esedd WOME sGpetion thamthalian an

ti bod ' tte. 250106 The,,DNA f
compr 1 o ST 50 DR aR B Geflis PRbERIe eSS HHRIeP QRP P RRTOT AL 2y e
Nr ul 18i t eulbdringfor RSk Gllap@is FBeformblyd x 16t cllsenl®r nicze, mhoralpreferdblyd x 40°gene

fragment cglmlrhix%]xf}&f h%%gﬂ%hir p%gér%%l?rlex PR sl ngﬁgéig&fg_ﬁf?é?%lg 1 lsgsi stance

mar ker geng cornprising sequence was
i nsert ed 10neadlstmleoramerest ri ction enzyme Fsel and Ascl sites at the
3'-termnal sipfmgs] 0107]

In addition, doubling time of the suspension mammalian cell of the present

20  invention is preferably 48 hours or less, more preferably 24 hours or less, particularly

preferably 18 hours or less, most preferably 11 hours or less.

[0089]

Examples of the medium for suspension culturing include commercially
available media, such as CD-CHO medium (manufactured by Invitrogen), EX-CELL

25  325-PF medium (manufactured by SAFC Biosciences), SFM4CHO medium
(manufactured by HyClone) and the like. In addition, it can also be obtained by
mixing saccharides, amino and the like acids which are necessary for the culturing of
mammalian cells.

[0090]

30 The suspension mammalian cell can be cultured using a culture container
which can be used for suspension culturing under a culture condition capable of
suspension culturing. Examples of the culture container include a 96 well plate for cell
culture (manufactured by Corning), a T-flask (manufactured by Becton Dickinson), an
Erlenmeyer flask (manufactured by Corning) and the like.

35 [0091]
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In addition, a transposon vector for expressing an anti-human influenza M
anti body was constructed (Fig. 1) by inserting a cycl ohexi m de resistance
gene expression cassette connected with a nucl eoti de sequence (SEQ I D NO 5)
encodi ng a 35 resistance gene for cycloheximde (a gene in which proline at
position 54 of the human ri bosomal protein L3 6a was substituted with
glutamne) into the Fsel recognition site of the N5LGL- M2-Z3 vector
coEnect e/d Wi t hRegwedihg ik étﬂ%c&ﬂﬁﬁfbnﬁ etﬁﬂexmle umrbetstmc@lQnémmkedmh ahhe CW
enhancer ter 0108 Owteote a rco t ai ni ng no
transposé %%5“8858{{ é@% aa%t&r%te%’ﬁ ﬂﬁ% |C:11f I‘%clh éngi\fél aht i body

expr essi equipmentpsuchrad cubeingsuipngent ﬁrrnsuspenmentmlrtur(a Ekgjusi®g usel Wk30] [ Exanpl e
2] T CPARRhEQRQina(ARAROPRS BETARIESH BHALALY! cahUl el fsgfisPOsase was

expressed USI Ng an expressi-on vector in epen e expression vector
of the antibodP082]interest. That is, a gene which is encoding a nedaka

fish-derived TRégmalhgmmloﬁ%ﬁ&ﬂerh@n&s ¥@SsuspERIdndHarhMbRarPceioWnst r eam
of the CAGGS

pCAGGS , 193 - , 1991) and
used as UfiE8 &fﬁp\?’g}é)%ﬁme%&teewpm@ theeseﬁ CEB?’SE%‘]IC mﬂl@h@ff gﬁ(swgedl
Pr epar at bamheoGE $ieahReisé Biostishte®inmepage http: Avwad fetescten0éogdpltéchwhi ch had

been cul ture usi ng nuf actured by Invitrogen) containing
e S

10% ser uml (- recovered by a trypsin treatnment and
shaki®g-cul tur@#93f 37C in a 5% CX2 incubator using fresh a-MEM nmedi um

contai ning 10% Fé&\lﬁltloﬁet %ﬂh@%%uﬁ&grmlﬁé bggr QMIQ%Qélgatélgg%ﬁ'aﬁﬁlﬁhts has

confirnmed and t ure was car %/ eminto a
a- MNEM neamhﬁs(@dmraaﬂ%gals Ebsused. o Culiwargesing ¢ bipresetop can hooarded owl/ i

[0111] 25§metrhaho&aaseﬁaédﬁﬁyyﬁokmo ?006}52919910997%31&%1\!1@8 simlarly
carried out ust()@gét e a- MEM medi um cont ai ning 5% FCS. Finally, a cell

adapted to the ension culture was prepared by repeating the sub-culture
and shaki ng culntthe presaitrigvendonwheheaed -1 Mg chanrthandpeasivn mamnglidmat t he

l1s h th
B e
The t r an¥jposisnensien cokture by @hoyg@nqmgonmnaﬁhpﬂammﬁdldfnemdacmﬁoeant| body

prepar edybdy i bRinlpr3fekikX a{émoao%tﬁegﬁés%hﬂﬁafv&ﬁ{onr eferred to as transposon
vector) and Tol transposase expression vector pCAGGS-T2TP (Fig. 3,

Kawakam K. & W8 3l T., 35Genetics, 166, 895 - 899 (2004)) were used as the
expregsi on VeCPmﬁﬁcatibﬂ ofith@iprbtein, of tifterest produced by the suspension mammalian

cell is carried out by separating the protein of interest from impurities other than the
protein of interest in a culture liquid or cell homogenate containing the protein of
interest. Examples of the separation method include centrifugation, dialysis,
ammonium sulfate precipitation, column chromatography, a filter and the like. The
25  separation can be carried out based on the difference in physicochemical properties of
the protein of interest and impurities and based on the difference in their affinity for the
column carrier.
[0096]
The method for purifying the protein of interest can be carried out, for example,
30 by the method described in Protein Experimentation Note (the first volume) -
Extraction, Separation and Expression of Recombinant Protein (translation of a
textbook written in Japanese) (edited by Masato Okada and Kaori Miyazaki, published
by Yodo-sha, ISBN 9784897069180).
[0097]
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anti-human i nfluenza M2 anti body expression vector having no transposon
sequences was used as the control. [0113] By introducing the aforenentioned
expression vectors into the suspension 5 cul ture-adapted CHO Kl cell
(American Type Culture Collection Cat. No. CCL-61) or HEK293 cell
(FreeStyle 293F cell, manufactured by Invitrogen), the frequencies of

obt ai ni ng cycl ohexi m de-resi stant clones were conpared. [0114] Each cells

(4 x 106 cell SThé‘@ﬁlréHérR@rﬂS'%F'tHe%fé%c&lF&fh R sc?é?ﬁf%%cﬁxﬁélﬁ§% AR, 10

vector for expressin he anti-human | nfl uenza antib pg) and Tol2
transpos Héfén%}lﬁaé’é’% Riterhargip ayomcorpprajis hereip yr%\fﬁ@p%@éhe éﬁmf‘e%qgrf;ﬁ in the

f or m of @fﬂ@géaruswegydeg&ﬂgdrmoﬁ%@n In this connection, in order to
express the Toéﬂgj}z ansposase transiently, the Tol2 transposase expression
vector was dir 19{/ introduced in the formof circular DNA for the purpose
of preventing Thopresert ayeatiei hay tieat deschibedin thefiiregiimpby shmveng pefekfed

In addit] fl dy

expr essi (%)fr?il%\%lc n{SIIﬁTg%F ?Je salw‘ﬁfi %ggprll&z%% nl'% Iﬁe??ﬁ?%%@th@%%s?@tﬁe and t hen
intr oducmenmmlsefaréhﬁrdemr@ed specicaly @aM@mxmptehéﬁs therabavermgatienadr ansf er
met hod byx@hefhORY Ak 'ﬁﬂfbwﬁg EQSLs are [provﬂ-élﬁn@tje@%f ﬂﬁ%?ﬁdse grwas carried

out using a cu ette o manuf act ur ed Bi 0- Rad), using

an el ect F&HBpIHE %Fl%%ﬂélopgqoyg}ed%e@hﬁ pswﬁ%ﬁ»ﬁ l(mﬁwamfcmwmnby Bi 0- Rad))
undero copdicérdaipsy, the s20fe M the imehtiadR, nodlfhited to 1he efibeainiedsd Aldiexa@pRaci ty and

roomte u r th nsf ectroporation, each
cel | magpvzl cg'uaéﬁsri’eﬁf H:Llﬁhgl J@“@%‘iﬁ?ﬁg’lnrg Ilﬁfg’étegﬁﬁﬂlﬁﬁl?lé’rs@ Hh a O i ncubat or
for 3 days usi [0@99]1e EX- CELL 325- PF nedi um manuf act ured by SAFC Bi osci ences

for the CHO ce{; %@30{%3{5 gm&&sﬁééﬂ{ﬂ%@%&tm ﬁﬁ% e&kéa%ehnw t rogen)

for the HEK293 ce? m t he day I um exchange
on the 4hpregafterppuahps ther@lngms@pd&whl@ werg cantied puigpacetdanceivith thes added t o

theI n%dl t@ﬂe‘ﬁg ehbi ﬁ&erir@fte&ﬁl'lciu%s wﬁcﬁbwiﬁ@m@%wcmﬁngoz'@%&mﬁ eited by J. .
cycl ohex[t nj de C uri or we c ng..o e
medi um e '&“Fi‘ gk éﬁg &%@M%{‘%é@’ﬁnwmmwsm ]%]}1‘36’1‘61‘”8 r{gyeﬂ&e or 3
weeks, t be Fredetiek MafAusebdl 2r alnpublishbd by Cuabep@irolodsls emidshalike. col oni es wer e
found was counted. The results are shown in Table 1 and Table 2. [0120]

5[ Tabl e 1] Table 1 Conparison of the nunbers of cycl ohexi m de-resistant
cel I S (CE%&MPL)?S

[0100]
[Example 1]

Preparation of transposon vector for expressing anti-human influenza M2 antibody
A plasmid which contains a gene expression cassette for mammalian cells
comprising an arbitrary human antibody gene and a drug resistance marker gene
25  inserted between a pair of Tol2 transposon sequences was used as a plasmid vector for
protein expression.
[0101]
Each DNA of the used genes was chemically and artificially synthesized based
on a known nucleotide sequence or obtained by preparing primers for its both terminal
30  sequences and then carrying out PCR using an appropriate DNA source as a template.
In order to carry out the gene manipulation later, a restriction site for a restriction
enzyme was added to the terminal of the primer.
[0102]
Among the nucleotide sequence of the non-autonomous Tol2 transposone
35 disclosed by Japanese Published Unexamined Patent Application No0.235575/2003
(SEQ ID NO:1), the nucleotide sequence at position 1 to 200 (Tol2-L sequence) (SEQ
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Transposon vector Conventional vector Test 1 Test 2 Test 3 155/ 288 100 /
288 94 / 288 0/ O/ O/ 288 288 288 [0120] [Table 2] 10 Table 2

Conpari son of the nunbers of cycl ohexi m de-resistant cells (HEK293 cell)
Transposon vector Conventional vector Test 1 0 / 288

ID NO:2) and the nucleotide sequence at positions 2285to 2788 (Tol2-R sequence)
(SEQ ID NO:3) were used as the transposon sequences.

[0103]

Each synthetic DNA fragments comprising a pair of transposon sequences

5 (manufactured by TAKARA BIO INC.) was prepared by the following method. A
DNA fragment comprising a nucleotide sequence in which a recognition sequence of a
restriction enzyme Nrul was attached to both of the 5’-terminal and 3’-terminal of the
Tol2-R sequence was prepared. Then, a DNA fragment comprising a nucleotide
sequence in which a recognition sequence of a restriction enzyme Fsel was attached to
10 the 5’-terminal of the Tol2-L sequence and a restriction enzyme Ascl was attached to

the 3’-terminal thereof was prepared.

[0104]

Next, the thus prepared DNA fragments comprising Tol2-R sequence and Tol2-
L sequence were inserted into an expression vector NSLG1-M2-Z3 vector

15 (WO02006/061723) comprising a nucleotide sequence encoding an amino acid sequence
of anti-human influenza M2 antibody Z3G]1.

[0105]

The NSLG1-M2-Z3 vector (W02006/061723) into which a nucleotide
sequence (SEQ ID NO:8) encoding the H chain of the anti-human influenza M2

20  antibody Z3G1 (ATCC Deposit No. PTA-5968: deposited March 13, 2004, American
Type Culture Collection, Manassas, VA, USA) and a nucleotide sequence (SEQ ID
NO:10 and SEQ ID NO:11) encoding the L chain (SEQ ID NO:9) of the same were
inserted under the control of the CMV enhancer/promoter control was used as an
antibody gene expression cassette.

25 [0106]

The DNA fragment comprising the Tol2-R sequence was inserted into the
restriction enzyme Nrul site of the NSLG1-M2-Z3 vector, at the 5’-terminal side of a
gene fragment comprising the antibody gene expression cassette and a resistance marker
gene. Then, the DNA fragment comprising the Tol2-L sequence was inserted into the

30 restriction enzyme Fisel and Ascl sites at the 3’-terminal side.

[0107]

In addition, a transposon vector for expressing an anti-human influenza M2
antibody was constructed (Fig. 1) by inserting a cycloheximide resistance gene
expression cassette connected with a nucleotide sequence (SEQ ID NO:5) encoding a

35 resistance gene for cycloheximide (a gene in which proline at position 54 of the human

ribosomal protein L36a was substituted with glutamine) into the Fsel recognition site of
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O/ 288 Test 2 0/ 288 0/ 288 Test 3 0/ 288 0/ 288 [0122] As
shown in Table 1, each the anti-human influenza M2 anti body expression
transposon vector or anti-human influenza M2 anti body expression vector was
15i ntroduced into the suspension CHO- Kl cell. As a result,

cycl ohexi m de-resi stant transformants were not obtained fromthe cell

i ntroduced with anti-human i nfluenza M2 anti body expression vector |ike the
case of theNSLGEM2-Brvestor mmle(;tyd withaké oQdranemisen sgquenceanadayitheant s wer e
obt ai ned th transposon vector for expressing
ant.-hunﬁ%ﬁ% Flt}%n@zlgweﬂhg{r’fgl ody Smwth a high frequency. 20[0123] on
the other hand[0188] shown in Table 2, cycl ohexi m de-resi stant transformants

were not obt ai padhe\b¥a8r IRinHNEVeir dohirkiA RS BESPBsontehncEPivaSrdissi ng

ant i -guman \I},\nfl ue I\/Q nti. B (gy and anti - hu i nfl Lf_ﬂ%nza ant| body

expr edsi GRUEEER M oA deqpﬁqsgopwgctg&%%ggg gafhe con

Based on(Fige®e results it was found that the intended prote| n- encoded gene

and cycl ohexi Le5| stance gene which were inserted between a pair of
t ransposon sgt]uen es are efficiently introduced into the chronosone of the

host cel [ExampleRl a suspensi on mamalian cell. [0125] (3) Examination
on the apidBnEn BF RIMGHIRP elirestitiPRRRON CHO cel | and adhesive CHO Scel |
10 The transposase was expressed using an expression vector independent of the

expression vector of the antibody of interest. That is, a gene which is encoding a
medaka fish-derived Tol2 transposase (SEQ ID NO:4) was inserted into a downstream
of the CAGGS promoter of a pCAGGS vector (Gene, 108, 193 - 200, 1991) and used as
the expression vector (Fig. 3).

15 [0110]
[Example 3]
(1) Preparation of suspension CHO cell

An adhesive CHO cell which had been cultured using an a-MEM medium

(manufactured by Invitrogen) containing 10% serum (FCS) was peeled off and

20  recovered by a trypsin treatment and shaking-cultured at 37°C in a 5% CQO; incubator
using fresh o-MEM medium containing 10% FCS. Several days thereafter, growth of
these cells was confirmed and then shaking culture was carried out by seeding them into
a o-MEM medium containing 5% FCS at a concentration of 2 x 10> cells/ml.

[0111]

25 Further several days thereafter, the inoculation was similarly carried out using
the a-MEM medium containing 5% FCS. Finally, a cell adapted to the suspension
culture was prepared by repeating the sub-culture and shaking culture using serum-free
o-MEM medium and confirming that the cells have the same growing ability of the case
of their culturing in the presence of serum.

30 [0112]

(2) Preparation of antibody-producing CHO cell
The transposon vector for expressing the anti-human influenza M2 antibody
prepared in Example 1 and Example 2 (hereinafter referred to as transposon vector) and
Tol2 transposase expression vector pPCAGGS-T2TP (Fig. 3, Kawakami K. & Noda T.,
35  Genetics, 166, 895 - 899 (2004)) were used as the expression vectors. In addition, the



In order to exam ne antibody production efficiency by a suspension CHO cell
or an adhesive CHO cell, the anounts of antibodi es produced by respective
cell Iines were exam ned. As the suspension CHO cell, the suspension CHO KI
cell adapted to suspension culture was used. In addition, as the adhesive
CHO cel |, the adhesive 10CHO Kl cell before adaptation to suspension
culture was used. 0126L@ ) The anti-human influenza M2 anti body

expr essi @ntithumes poidusnzy BB antibpdyexpregsioandcPohaving an Fpepasen EApNESs| on

vect or (%sjdswasvtﬁgeoﬁtfgl,r oduced into the suspension CHO K1 cell and
adhesi ve CHO Kl cgi by nmeans of el ectroporation, respectively. 15
Thereafter, t heédld pension CHO Kl cell and the adhesive CHO Kl cell were

seeded into th By an@&duskigl th@hﬁt@ﬁeﬁ‘n@ﬁece@@fes@@hlvectb&h%] thésuspension f or

used. 3?"?45&6'53'&3 (ERCHET R S Ameicr T S Lol AN SRS i mg 105

ser um waHEIS298 deﬂr(FtdeStydtdh%ﬁicbﬂ folalth ¢ tured | Hy. InEmeem:)ethle fingsercidstofired in a
CQ2 incu g m exchange on the 4th day of
t he translg) Ea%un%@w}c@te‘}ﬂﬁl rg%lﬁ Fb%hg%rrﬁ%)e vvasdjadded to the medi um so that
the cells were[(b]dl4i|ured in the presence of cycl ohexi nmide and the cells were

further cul tur edey Qs 4%@R§ellsb(i/a§E\ls?e&féﬁ%@@ﬁl SESRYI@XNENRRGSosWRS Car ri ed
out ery wee

spe on CHO- Kl .cell, 1 x 106 of
the &8I egler rgée%%%rlg f}hﬁan% hel%mﬂqsp%& rtibahi @0 emhifa ed in a CO2
i ncubat oltraﬁq:“os@se@ap&ssxandedtmzattgywtereafo ttdaefeatttild’mmhyum thé farengfa M2 anti body

protein was usi the culture s r nat ant 0129]

For the Sumuer BN R dorgtions il Getriinge R lBIRAAER e %hen the cel)
reached ¢on$josesttrapsiently theeTol2 plaaspes{se expreSiforceddtar)wasatimctly tirpducedt er

static Cy) iHiEm bP&AMRYNTAT: & thtxg%%é YRk o }N?%Iaﬁa ?ltﬁtggneby HPLC

usi ng the culture super nat ant . e antrbody concentration in the
cul t %?ﬁfnewas measured in accordance with the nmethod described in
Yeast Res Lrhqg 7)., 1307 - 1316. The results are shown in Fig. 4A and
Fig. 4B. [0131 ells showi ng a
mar kedl y hi gh ?ﬁtb a%ﬁxﬁrcggg?loﬂlqa@ga %?WM@?{RH@%%%SS’@HOK 1 cell
adapt ed tvecteu(slpe@mnlmedrtzted(by\aasstnstﬁmen@mehﬁddtehemtrdthmeﬂ inkseashown in Fi g.

4B, only OWM etection limt
(5 |tg/ nﬁ%‘@‘fféls’gd%%gqt al ne %gltr Sé ﬁéhg?g’%tewgé"gt | was used.
10[ 0282] [0116]

The electroporation was carried out using a cuvette of 4 mm in gap width

(manufactured by Bio-Rad), using an electroporator (Gene Pulser Xcell System
(manufactured by Bio-Rad)) under conditions of 300 V in voltage, 500 puF in
electrostatic capacity and room temperature.

25 [0117]

After the transfection by electroporation, each cell was seeded into three 96-
well plates and cultured in a CO; incubator for 3 days using the EX-CELL 325-PF
medium manufactured by SAFC Biosciences for the CHO cell, and the FreeStyle-293
medium (manufactured by Invitrogen) for the HEK293 cell.

30 [0118]

Next, from the day of medium exchange on the 4th day of the transfection, 3
pg/ml of cycloheximide was added to the medium so that the cells were cultured in the
presence of cycloheximide, followed by culturing for 3 weeks while carrying out the
medium exchange in every week.

35 [0119]
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Based on these results, it was found that, for the expression of a protein
of interest using a transposon vector, the protein of interest can be
expressed a a high | evel when a suspension manmalian cell is used. [0133]
15In addition, it was found fromthe results of Exanples 1 to 3 that the
met hod of the invention can be used as a novel nethod for producing a
protein of i nt gkeshynbeehi4 GREAAL 1k (REERAL DS Ao RSIHGLI AR RGN v ch can
hi ghly express” an exogeﬁeous gene usi ng a suspensi on e an cel | adapt ed
t 0 suspemgsistant gollonigs averd UG Wag coynedanpiihe resultPrrsshowniimhalle 1pad|Tableansposon
vector fegr expressing anti-human influenza M2 anti body In the sane
manner as in Exanple 1, a plasm d which contains a gene expression cassette
for manmal i an BEEBE, conprising an arbitrary human anti body gene and a drug
resi s angeapi@iker gene inserted between a pair of Toll transposon
255equenqe was used as _.g protei ssi on olasnidlv [ el 0135]
Each DNA.8Pe:lnCOMmpAISen s PO OH YS TV ased on
the known sequence i nfor matTiraspedonoRtitr ned by pr egvnvéigiopsl veetos of its both
terrni nual s nces and carryl t PCR using an app ate DNA source
as the tenpli%%ﬁ 30For the geﬁégzﬁﬁgpulation to be caré?@%gout | ater, a
site cleavedTest2a restrictionléfz98® was added to the @h2BRf the priner.

[ 0136] Anpng Lhe non-autononnuélﬂggg t ransposon nucleot}§§§:sequence shown
in SEQI O cOuoctc i ‘5 A5 40 Y 1 O E0 i=
sequence at 35positions 1 to 200 (Toll-L sequence) (SEQ ID NO 14) and the
nucl eot i de squgagg at positions 1351 to 1855 (Tol 1 -R sequence) (SEQ ID
NO 15) were us as the transposon sequences. [0137] Each of the synthetic
DNA fragﬁ@ﬂﬂ%zkonprising each a pair of transposon 5 sequences was prepared
by the fqhbiew OsmpRisbRds the ntibefs' ALYEBheGRIRLeSEE RIISUIER293 edl)sequence in

whi ch aTecognition SEqUENCE Oof a restriction enzyjte \rul was connected to
bot h of_4Ju;_5L;44;Lni4u;L_éuiiE3EKﬁﬁ&ﬂdﬁf&ﬂl_oi_iJle_JlﬁﬁQEliﬁﬂgéﬁL&QﬂSé—-:ﬂaen, a

DNA fragment Tesantpri si ng a nucl 6gpggle sequence in mhich)azmkcognition
sequence of restriction enzy el was connected tg 5'-term nal of
the Toll -L igagence and a 10 gzgggiction enzyne Ascl %é connected to the
3'-term nal TéseBeof. [0138] 0/288Next, the thus prepaf288 DNA fragnents
conprising Toll-R sequence and Toll-L sequence were inserted into the
expression vector N5LGL-M2-Z3 vector. The DNA fragnent conprising the To!!
-R sequence wa¥)1PRkerted into the restriction enzyne Nru

As shown in Table 1, each the anti-human influenza M2 antibody expression

le

d
a¥a i=a/ =i af=jaf=

transposon vector or anti-human influenza M2 antibody expression vector was

15  introduced into the suspension CHO-K1 cell. As a result, cycloheximide-resistant
transformants were not obtained from the cell introduced with anti-human influenza M2
antibody expression vector like the case of other cell lines, but cycloheximide-resistant
transformants were obtained from the cell introduced with transposon vector for
expressing anti-human influenza M2 antibody with a high frequency.

20 [0123]

On the other hand, as shown in Table 2, cycloheximide-resistant transformants
were not obtained when either of the transposon vector for expressing anti-human
influenza M2 antibody and anti-human influenza M2 antibody expression vector was
introduced into the HEK293 cell.

25 [0124]
Based on these results, it was found that the intended protein-encoded gene and

cycloheximide resistance gene which were inserted between a pair of transposon
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15site of the N5LGL- MR-Z3 vector, existing on the 5 -termnal side of a
gene fragnment conprising the anti body gene expression cassette and a

resi stance marker gene, and the DNA fragnent conprising the Toll-L sequence
was inserted into the restriction enzyne Fsel and Ascl sites existing on
the 3 -termnal side. [0139] 20ln addition, Toll transposon vector for
expressing an anti-human i nfluenza M2 anti body was constructed (Fig. 5) by
i nser t i n§CaHensss|aEheikicienty inteduetdintodhe eemesorpe ekths hostrelenamely g nnect ed

Wi th a readpehasemafimiah@ell.cycl ohexi mide (a gene in which proline at
position 54 in d?g human ri bosomal protein L36a was nutated to gl utam ne)
into the Fsel Lel bnition site of the N5LGL- M2-Z3 vector connected with the
Tol | 25 3 )dfmapusaionmghe antéhody gedductien by sitspeaisiaf CHDecelldd adhesnedCHEr onot er .
[0140f [Exgpnple 5] Preparation of Toll transposase expression vector The
transposase was expressed using an expression vector independent from 30

t he expressi onlneiderdp egpmineantihedyberdgugsionefficiensy by amyspension GG sell

L ransposas gy Ha8ive XIHE R &ll, Ihe £ASHRS 5%98&5@9&%%&&@ Rspivd EaNREt encodi ng
a nmedal ca fish-derjved Tol | transgosas , .containi ng:rl_i hg( n‘iL‘IPil eotlge sequence
shown i n VSESHIRINGY. 1 AAhe spperieeCHOsellnthe ssprensig ERQE] sellpdapted iy cript | |
SKd(+) ((]I RBdpehsien tulete s Biedat &tgmmﬁ%mlaflﬁfe aﬂgﬁi\@\M{F. @rUmG) m[hgrf%sw?t&r clont g fl
an e e ression vector pTalla i d. : anpl e

(1) epﬁ?%nceﬁf)%%g%FPﬁ%ﬁ?ﬂ%’r%dﬁ@eﬂﬂo %VV%S ﬁ‘%éi Tol | transposon vect or
for expressing[@lBé] anti - human i nfluenza M2 antibody (hereinafter referred
to as Toll tra . r r i ctor

pTol | ase of Exgﬁr%@pguﬁé%gh@%nn%qgﬂé%\%@ eﬁ(@%ﬁﬁé@ﬁ&s@og%eg@i(g‘;u@gct ors. In
addi t i onand Rel2¢rapspgsasecgxprospiopyeder Gy vl aistd merodured jatodrassuspeEnsiont ure in the
same mMan@HOXS dell day A sBve3CAD-NBSelUBRRheass dltfectBpbratib®) ¥dspkctiesy.

aforg ntioned expressian ﬁ_&&i&s nerﬁ |n$(ﬁlgduc§ggd g;lo hhe CHO, cel l
L0adt od hEBeRETs (8 SUTERSIER IR | cafldng e rdhERVR REP-B1 SBIEHIFEE! ones

r esi st anfintd threy 26-olthplatedifor eah oglasur ed. The CHO- Kl cel |l adapted to
suspensi on cul E(H%] (4 x

A medium for suspension cells (EX-CELL 325-PF, manufactured by SAFC

Biosciences) was used for the suspension CHO-K1 cell, and the a-MEM medium

20  containing 10% serum was used for the adhesive CHO-K1 cell. Each cell was cultured
in a CO; incubator for 3 days. From the day of medium exchange on the 4th day of
the transfection, 3 pg/ml of cycloheximide was added to the medium so that the cells
were cultured in the presence of cycloheximide and the cells were further cultured for 3
weeks. In this case, the medium exchange was carried out every week.

25 [0128]

For the suspension CHO-K1 cell, 1 x 10° of the cells were seeded into a 6-well
plate and shaking-cultured in a CO, incubator for 3 days, and the amount of the anti-
human influenza M2 antibody protein was measured by HPLC using the culture
supernatant.

30 [0129]

For the adhesive CHO-K1 cell, medium exchange was carried out when the cell
reached confluent on a 6-well plate (2 x 10° cells), and 3 days after static culture, the
amount of the antibody protein was measured by HPLC using the culture supernatant.

[0130]
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106 cells) were suspended in 400 nl1 of PBS, and the Toll transposon vector
for expressing the anti-human influenza M2 anti body (10 ttg) and Toll
transposase expression vector (50 jig) were co-transfected directly in the
formof circular DNA by 15el ectroporation. In order to effect transient
expression of the Toll transposase, the Toll transposase expression vector
was directly introduced in the formof circular DNA for the purpose of
preventing fro Pﬁ?’é@déﬁp?@nﬂﬁ‘ﬂﬁlmﬁhﬂ FIHENC SUPEBIRARG s measue] inThe

el ectr Opcaeadrumwaﬁl tBéhdetiRd debdribed inPeddr REW.ET 2B0PF, 1307M 316, gameW dt h 20

(manuf act ur ed Bi 0- Rgd usi el ectroporator (Gene Pul ser Xcell
System ( 3‘&53938% 3846 E% ag;hder conditions of 300 V in voltage, 500

)1F in el ectrogdidtjc capacity and roomtenperature. [0144] After the
transfection b i o 96- wel |

pl at eé and cul 3%@%‘% mof?)%c%é ﬂrcgu hae?ﬁ H:el]\g% 30&%2%%%%1%35%( CELL 325 PF
medi um ( rratbddycxpressionievelaree Bbtm;lmde’mﬁestble CHO-Khecelbiadnnied o, susgersionf r om t he
day of n%qltai@v%%@dﬁg@rp@letohﬁeﬁ&m d&¥hon lfnhf; tmmﬁ {:béﬁb shéwg% L of

cycl ohexi m de ;was medi um so S were tur ed in

the presénpisyon leyel afiesdiRl deleterdon binitd> w/reupr lﬁs$ wgrethtalse% thehi | e

carryi ng aahlésntet'(g{gqmuénﬁggij@age every vveek_ 30[9145] .After t_he
cul t | ng for f?}:ﬁ the nunmber of wells in which cycl ohexi m der esi st ant
col o es wer e was counted. The results are shown in Table 3. Each of

the tests 1 toBasddonfthédeaesdiltshowas Eundeshdttfonﬁleeapneysmgomprotdneoﬁene

transfer T sts 1133
ST St e S St et ol ROSRESSQ A0 2 5
when t he vishia suspensipp semmaiensell iisedxpr essing the anti human influenza M
anti body was i 1r39 uced into the suspension CHO Kl ceII

scycl ohexi mde re stant t ransf rmants re_obtapn h _freguency
simbarly to itipng it |"}‘Ps\fﬁ 91 dheriggult Storf%@ﬁ’@g"é gé{lﬂrtﬂ?g‘fe ?essi ng

the anti -tlﬁELhIi’(ﬁthtioﬂfchhl bansed\s aamzelhﬁahom préttucigucsoteid Oflidtdlest, tbyWas f ound
based on e%fh icien yrp(:f‘ésp%lntng .51tprr](‘;Jl uc%lon cea}pwincg cin ngﬂFy &%‘é’es‘é%ﬁ eggg%)r(lé:orﬂsdg%ne
using a suspension mammalian cell adapted to suspension culture.
[0134]
20  [Example 4]
Preparation of Toll transposon vector for expressing anti-human influenza M2 antibody

In the same manner as in Example 1, a plasmid which contains a gene
expression cassette for mammalian cells, comprising an arbitrary human antibody gene
and a drug resistance marker gene inserted between a pair of Tol1 transposon

25  sequences, was used as a protein expression plasmid vector.

[0135]

Each DNA of the used genes was chemically synthesized artificially based on
the known sequence information or obtained by preparing primers of its both terminual
sequences and carrying out PCR using an appropriate DNA source as the template.

30  For the gene manipulation to be carried out later, a site cleaved by a restriction enzyme
was added to the end of the primer.

[0136]

Among the non-autonomous Toll transposon nucleotide sequence shown in
SEQ ID NO:13 of Sequence Listing (W02008/072540), the nucleotide sequence at

35  positions 1 to 200 (Toll-L sequence) (SEQ ID NO:14) and the nucleotide sequence at
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10 resistance gene inserted between a pair of transposon sequences are
efficiently transduced into the chronosone of the host cell, nanely the
suspensi on mamalian cell, in the case of using the Toll transposon, too.
[0149] (2) Exami nation on antibody production by suspensi on CHO Kl cell
15Anti body production efficiency of the suspension CHO Kl cell was exam ned

usi ng the suyspensi on | cell. The transposon vector for expressing the
anti hu naﬁo?lﬂ‘?rfsdgéi &0 ﬂ/%ﬁ#al bBfgagengel SER %EYOFH)IW‘?? &?@rﬁ’éé‘éf‘s%?ﬁoés si on
vect or (§&ldeh@)s were introduced by electroporation into the suspension
CHO Kl cel | fbg%? to suspension culture. 20[0150] Thereafter, the cells

were seeded in spective two 96-well plates and cultured for 3 days in a
C®2 i ncubat or Esalrrgthdnsyrttlustiad)NAd‘mgmhtswompmbiﬂigwmlEé(pﬁEbf.tra&Bﬁed@ﬁ Fromt he

medi ugn eé{%@ﬂ%@ Wil lg&éb%re‘htlﬂ' tﬂ@¥(§lo%h§{nem e Cycp&ﬁg ﬁ% gel I's were

cul tured resenc In this
case, 25 ntlﬂeotréécwmmnés‘( ghwhigh awa@g@amnuseq}le@m O%a/@stylcm anyrrmiwjl was For

the sus p@&%ie%d%ﬂﬂloffﬂ?éi -tefmihallddd pjteﬁﬂiﬁ'al%?'tﬂesl" M@fl@seﬁﬁﬁﬁﬁd TR a2 6-vell
plateag? 1a|ng cultured in 02 i ncubat or, for and amunt of the

anti - hu PREMCOMMISHIR A IBIGRAN ?&%F?Fevﬁé"’%%{ﬁc%@%?ﬂ Habencg Sl ag t he

cul ture ssspitioateartme BSHI G 2bnnected to the 5°tBgniasltoffigdyol¢ dnsgéncatanda i n
culture su pes nat ant

nas nmeasur ed |dq rdanc th t he net hod described in
Vons!® el bRBRRAm Y Aoy TR 2ok S AR LERIRR A | 0nn T h R - 7. [0153]
5As shown in Fi0§38]r, a I arge nunber of cells show ng a mar kedly hi gh

anti body expr 0 he Tol |

t ransposon, tgltsihg';(t ﬁlet&?ﬁ%@é@%ﬁﬂhé}ﬁ%égg?&éﬁé&%aﬁalqisw fe case of
the use bfSeqyacTyer inpeicdiBosheeriressivn vgeton NPLEd-Madiyretor. aTbﬁQb%su on
nmanmal i afag@kht coapARING thE THI1AR kg &W@%ﬁhﬁteﬁhﬁoﬁﬁ@ﬁe@h@n&i enyhRIMeL can

al so e obt t ransposons- i ved nugl eptide sequence is
usedlas Fiff° tﬂ%ﬁ‘éﬂ@%ﬁiﬁ&%@emf gr'temn PIfe Ot H 81 n has been
descri bedomprmimg thielantibadyngeinb ek piesdi@nNeBsédtie aaﬂacés‘létmoenﬂmkler@né,mdldm eof, it
wll be S i r|

nodi fi ca ()A;‘gr?igﬁx ht? be 5ﬁiléttlﬁ%aﬁéﬂnﬁ \?ﬁqtu%%cl?t %epa f’ﬁ‘gg %ﬁg&ls%e and
scope thESfeI@ndAwmfpsealeg@aﬁméntqrmlrmés@d on Japanese appl i cation No.

2009- 140626 on June 11, 2009, and U.S. provisional application No.

61/ 186, 138, ed on June 11, 2009, the entire contents of which_are
i ncofdor at ed h]@rféiidﬁt%h ol temaposap ¥eutpifor FXPIPESINg ArpnEishunandatipenza Me ar e

i ncor por ahtebdy wdskehdtrnetdd (FRL ¥) by ideihg balycléhdimideyesisthdce gene
expression cassette connected with a resistance gene for cycloheximide (a gene in which
proline at position 54 in the human ribosomal protein L.36a was mutated to glutamine)
into the Fsel recognition site of the NSLG1-M2-Z3 vector connected with the Toll

25  transposon sequence,under the control of the CMV enhancer/promoter.
[0140]
[Example 5]
Preparation of Toll transposase expression vector
The transposase was expressed using an expression vector independent from
30  the expression vector of the antibody of interest. That is, a Tol1 transposase gene
expression cassette connected with a DNA fragment encoding a medaka fish-derived
Toll transposase, containing the nucleotide sequence shown in SEQ ID NO:16 of
Sequence Listing, was inserted into pBluescriptll SK (+) (manufactured by Stratagene)
under the CMV enhancer/promoter control and used as the expression vector pTollase
35 (Fig. 6).
[0141]
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20[ 0155] By the nethod for producing the protein of the present
invention, a protein of interest can be efficiently produced using a
suspensi on mamalian cell. The cell of the present invention can be used as
a protein producing cell for producing a reconbinant protein. 25Sequence
Listing Free Text [0156] SEQ ID NO 1 - Description of Artificial sequence:
Nucl eoti de sequence of nonautononous Tol2 transposon SEQ ID NGO 2 -
Descripti@%@%ﬁ fttificial sequence: Tol2-L sequence 30SEQ ID NO 3 -

Descri pt (D/Pr aré’sidﬂ éﬂaﬁtl%dysﬁiﬁﬂﬂd]ﬁngH@éel’l- R sequence SEQ ID NG 7 -

Description o ﬁr 1|C|al uenc Nucl eot | de sggmenc?l 2IoheX|n1de

resi stance genét% |tt9nm58n © F PHTPSSHedhe apti- uggﬁ’ﬁ%( Ami no

aci d seqaeurlmlyc(herpmaftai refegred ol edTEY taysgosdre xédor)l end 'éslllataama@ene 35SEQ I D
e N> coding H

cha| n5 o?g%é%fﬁ) e@bo? ﬁl@%dgﬁc%aﬁ@%ﬂgg@scr I\%t%l oér%go?edﬁssw Sl%gequence

Nucl eot i dectgnsquémackhmm @Ot hell prepared/y 3danting o syspSEipn @ING no -

Descri pt ykaff rﬁa{rﬁkﬂs‘%@ & glasald df. sequence encoding H chain of
M2Z3 anti body eSSE Xﬁ%w£sé§%t |aon of Artificial sequence:

Nucl eot i de seq[ﬂelﬂg encodl ng L chain of M2Z3 antibody SEQ ID NG 12 -
Descri ption of TR éﬂofén@énﬁbn@?ékgélﬁﬁn veRtbRGve6 infirosiateiciRforthe CHOUK1Gell chai n of

I\/QZS t SE t Artificial Nucl eot i d
Cequbfice PR SRSt SO 6 R fottinse g fERBITE Doser pti on

of Arti f cydlahextaigiesvasencadmied. - Thes€EHORK G eelbbdaptdd thiQuddensiobesleure 4 kxon of
Artifici ‘%6 ée?lg}?g&%u%%gﬁhéc% m'io%‘iﬁl 'd?pﬁg an%ﬁ‘l: |¥§11 tranaaosogl velto E'hOd for

producing a pro nprising I nt a proteln

expr essi oxprowiedhe apfi-bhimen mﬂueg@sMa ag@b@iyf 8 g And E@lrlrpramansgsea DNA 5
encodi ng eﬂ)r%smned'e@to?bﬂ ﬂé)%&% fco%‘r‘lsf@ct@@ hﬁ&ét@tlh e BT cHENS BRA f§y ansposon

seq ces, at both term nal he gene ragne t0o a suspension
rmgl i aﬁleE’é‘I’Horati% edp a’EdieﬁEj’ ‘TfFFét Baent ?’éﬁj?lsé}ﬂn r}ﬁ]%‘eT&é(ﬁraB%H%nthﬁ pair of
the tr ansbnmSp@am@msﬂoﬂtvectar why dirsdy irafucédin theforal ofaivcalal DN obt ai n

2ugggH§: g %ﬁllfrgﬁe (g%{%vgnﬁ%rﬁéﬁrlgﬁ%glﬁg IIIQO e rh%tsF (I:hrxlox%fosc;rﬁ]et erest; and
[0143]
The electroporation was carried out using a cuvette of 4 mm in gap width
20  (manufactured by Bio-Rad), using an electroporator (Gene Pulser Xcell System
(manufactured by Bio-Rad)) under conditions of 300 V in voltage, 500 uF in
electrostatic capacity and room temperature.

[0144]

After the transfection by electroporation, each cell was seeded into two 96-well

25  plates and cultured in a CO, incubator for 3 days using the EX-CELL 325-PF medium
(manufactured by SAFC Biosciences) for the CHO cell. Next, from the day of
medium exchange on the 4th day of the transfection, 3 pg/ml of cycloheximide was
added to the medium so that the cells were cultured in the presence of cycloheximide,
followed by culturing for 3 weeks while carrying out the medium exchange every week.

30 [0145]

After the culturing for 3 weeks, the number of wells in which cycloheximide-
resistant colonies were found was counted. The results are shown in Table 3. Each
of the tests 1 to 3 in Table 3 shows a result of carrying out the gene transfer three times.

[0146]

35 [Table 3]
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102. A nethod for producing a protein of interest, conprising the follow ng
steps (A to (C: (A a step of sinultaneously introducing the foll ow ng
expression vectors (a) and (b) into a suspension mamalian cell:

(a) an expression vector which conprises a gene fragment conprising a DNA
15 encoding a protein of interest and transposon sequences at both

t er m nal-s—ef—the—genredragrert———(b)—an expressi on vector which
conpri ses _a DNA encodital &ratspasmpasase whi ch recogni zes the transposon
sequencesregtlgq has activity qf33pr19£15ferri ng a gene fragnment inserted between
a pair of the transposon sequences into a chronosone, 20 (B)a step of

expr essi fAgsts2ansi ently the tbAndPdsase from the expressi on vector

introducqd iR the step (A) {9, pggegrate the gene fragment inserted between
a pair 0f_éhE—tTaﬁSpUSUﬂ_SEQUEﬂCES—TTﬁTr?FCﬁWOHDSOHE of the mammal i an cel
to obtain a suspension manmalian cell capable of expressing the protein of
i nterest, and ﬁﬁha]step of suspension-culturing the suspension manmal i an
cell capable o 2€expreising tQG'QTOt i n of interes% obtained in the step
(B) to produce®fRROWR #t Lible arwhenteg do}l, transposon veCtoniorSXPIGEFIREhe 3Bai ni ng a
suspensi Gimad ifhlehzadnM2ednkibe&pa Ritrofucd ite 3isd iBpénsihatHOK Dtell,nt er est

conprising.ntroducin rotein expressi.on, vect. whi ch conprij ses a gene
{ragnint oo BiddG et aRaPinslodming NarPriar G Eh AEy SRARN 38

sel ect ablExamplekien ok therkb]? tramsppssovecte dorerxpesssiag thecnhi-uenan inflbenzaf t he
gene fraw&ﬁtiﬂoﬁg%ﬁ'ﬁﬁlﬂ‘@@i on manmal i an cell; and integrating the gene
fragnment ‘inserte Bet ween a pair of the transposon sequences, into a
chronosone of {Hé8hammulian cell. 4. The method according to any one

of claims 1 toft3vasiB@iEbdded bR tHRHSREME s tﬁ@m&?%_eﬁ@édd d;g@loaeﬁﬁﬁae capabl e

of s @vi vi ng and r.oIife%ratin in.a serumfree nedi um The net hod

.0
accor Ui ngEXBAIGH gerfiBsIred hetiverl apairPf AranghospR, sequeRres affHBHEM, manmel i an
cell is afanidmaat inonthe Satodadsemhe fof i Hosseeblp parfel9 theGdsparidn mammhliah a CHO

(I d t ' | t PER. C6 cel |, t I |1
5%2/ BIHE %gli%ﬁi}felcg%g%%%te%@%gﬂglgtlfl%lg%%a’ t%%z/ 0) angea sugp(re(rjllsi Orrynerrglrjrgece

myel oma cel | NS®48Hapt ed to suspension cul ture. 6. The net hod
accor di Ngoy i aaliAdtiOnon MGEE&} Hrolitisi G8ldnsiba cdtolkeasdy one 5 selected from
O K | | g on dn 4 081?5&&4‘10/‘8649525 flensibl CHOICAR 7. The

met hédl accor di AgtibeAvzprodusiion sfficiensy of the sugpemsiop{H QK] eellewassxamingsl e nar ker
gene is asigy theuspdnSiod CHOI Bécl)C THganasposon vector f8r expiessifigtth@gntaccor di ng to

claim?7, whereip th ycl.ohexim de resistance gene i s .a gene coding a
murant  oPURAR e AOVE AR BB DT e EROT STt Sietiofe 2608 BPREY ol ai m
8, wher eiwere inroduged by elestrapomatiaminte thewshspehsipn OHOK lagellpdgpted én 54 of t he

human ri bgse AnRk&i n L36a is substituted with other am no acid.
10. The rrg@hlg%énaccordi ng to claim9, wherein the other amno acid is

gl ut 8%i ne. 151(015%he nethod according to any one of clainms 1 to 10, wherein
a pair of the Thereafter, the cells were seeded into respective two 96-well plates and

cultured for 3 days in a CO, incubator using the suspension culture medium EX-CELL

325-PF. From the medium exchange on the 4th days after the electroporation, the cells

were cultured for 3 weeks in the presence of 3 pg/ml of cycloheximide. In this case,
25  the medium exchange was carried out every week.

[0151]

For the suspension CHO-K1 cell, 1 x 10° of the cells were seeded into a 6-well
plate and shaking-cultured in a CO, incubator for 3 days, and amount of the anti-human
influenza M2 antibody protein was measured by HPLC using the culture supernatant.

30 [0152]
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transposon sequences are nucl eoti de sequences derived froma pair of

DNA-t ype transposons which function in a mammalian cell. 12. The
met hod according to claim 11, wherein the nucl eotide sequences derived from
a pair of DNA type transposons are nucl eoti de sequences derived froma 20
pair of Toll transposons or nucl eotide sequences derived froma pair of
Tol2 transposons. 13. The nmethod according to claim12, wherein the

nuc: eoz! ge seq %@ﬁﬁt?odd?rcbﬁ&ﬂtrﬁﬁ&{ﬁnt %una{ersuﬁémaﬁﬂt&vasrxﬁéaﬁ@ﬁ%§c@rr@naeSEQ b NG 2
nucl eoti de_sequence conpri.si en i seguen sho in i
and the 08T GOMFBERTETEDn ket G a3 b Reits, | he el aigBhoWRe. et hod
accordi ngnF@.¢l ai m 12, wherein the nucl eotide sequences derived froma pair
of Toll transp?o';lglgfI are the nucl eotide sequence shown in SEQ ID NO 14 and
the nucl eotide*sequence shown in SEQ ID NO 15. 15. A suspension
mamme$i an cel | Asabawh & Big. praddrgeingber pf wilesiowing amaskety highGiibedy whi ch a
Protein expleso féOeNfé}E Bbtafried i {h%'(f'a&: (?ftﬁigs%ac{)f{t@@m@ttraﬁgﬁg%ﬁ,%@g a DNA

encoding _a protein of Interest and a se mar ker 'gen€ and transposon
sequencedram thisresulteit Mam fguad dhat sivailag e thefepsegrfthe usesofithg %@aa@@m%%

i nt egr at Qlefibh&] ARMDLIHE SdfilBAde, h BEPEhSsh REWRERN 8elPédpabRiof hilily &xpréstxgon
sequences, into.a .hrom)sonqrj. . 16. ,lAgsuspensh%n .M l'i an cell
capabl e &R Bk el Risrest paalsq be elitaingd whenp ToHsransposopmicHedpIclsalide s si on
vect 00 ( apquencpisiusedigs the ganposana@gediiceconpri sing a DNA encodi ng a protein
of interest an 1%4zel ectabl e marker gene and transposon sequences at both
termnals of the gene fragnment, and an expression vector (b) conprising a
DNA encodi ng aWhikerthe tvasteon kastbeemddseribaskan detailaind mathogfeirenss te spectficansposon
sequencegniRdinitags @b it Willle dpbRARA( t6/oht GRSt Ral ARDUE BhankBsald ed

bet ween a qui%?r?éig{lsthe trapsposon sequences into a chronosone to Iptegrate

the gene™ sapchermpade thereipewithout departing fromthgspivitandseapmiheregliences
i nt 01§ he Ty HPUEAITA-is based on Japahese HAppli€atioh Nas 2000 #gL 260 fileddnMua®1Dr 16,

wherein cel.l - is a .cell, capabl e of V! nd.prol.i ing in a
serum f r?@s%’ea&fl - provisional ai’gﬁca?*ﬂ@ h@’eﬁﬁ%’&é#ﬁﬁﬁ@(’? 6%29%@@%1?3 clains 15
to 17, weetieicontehts of edhichi ave artcolpaated ereinsuisyprefisremee amd et fesmcesaditedsel ect ed
froma s NS i i a CHO 10cell is adapted to suspension
cul ture, %g&gE%%gmge#;ft?‘?gAtrhg{']eﬁ%/?’lgﬁgrm cel | YB2/ 3HL. P2. G11. 16Ag. 20 (or al S0
cal | ed YBpdwiriah Agphcabildpensi on nmouse nyel oma cel | NSO adapted to suspension
cul tpge. [0153p. The cell according to claim 18, wherein the CHO cell

is at least on ected from CHO K1, CHO K1SV, DUKXB 11, CHQ D&4, Pro-3
b CHO & 1098y YEetEH fOLTOIRE A P! DT ONRPHION & PRIS!  whor e 1
t he sel edntatestecante kfficigelyeproducad aying alsespensicke maasnaiiaanele gEmecell of 21.
The cell i cl.ai r el . [ye! resi stance gene
o a gendiopest ehfbrca P ol R Uiy PR B g 2.
The cel | regoodyirfinhprofedncl ai m 21, wherein the mutant is a nutant in which 20
prol pne &eqi@eé Listig FreeOfext Ne human ribosonal protein L36a is substituted
with other am pno acrd. 23. The cell according to claim 22, wherein
the other amin®PR8ld is gl ut am ne. 24. The cell according to any
one of cISHQD NB:1 oD2ssriptiof o€ tificifiakequedte: N Idotid8 SEprRace Sfamunences are

nucl eoti de, s derived froma pair of DNA-type 25 transposons which
functi on%fltrﬁ’naggrg%fr@?iﬁaaﬂ‘qpc?é??. 25. The cell according to claim 24,
wher ei n SE HudIedt Descriptiqun of Astifiddrsequsnicé:rloi2-& seauencef t he DNA-t ype
tranwosmmgmyg]ﬁ [ Hen SEALERS LY | ir of Toll

t ransposons. or nucleof%ld&)g gz)?uenée?%ggﬁn\'c/éé?%flégn a%%?r of Tol2

t r anspos &8 ID NO:7 - Descripgion phArigliginl sgeucaeeriNusleaside sequensessof wherein t he

nucl eot i doclsRekianeassistaide\efle 30 froma pair of the Tol2 transposons are the

in g ¢ lségt Il %%'Q%ﬁg&%ng ?D%QC?%Oh r(])f %1%%(!]8 s'élc?lie%céa: r}gm}n%eacp s%lqggx}cle %‘te plrso?eglllJ ence shown

encoded by cycloheximide resistance gene

35 SEQID NO:9 - Description of Artificial sequence: Nucleotide sequence encoding H
chain of M2Z3 antibody
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27. The cell according to claim25, wherein the nucl eotide sequences
derived froma pair of the Toll transposons are the nucl eotide sequence
shown in SEQ I D NG 14 and the nucl eotide sequence shown in SEQ I D NO 15.
28. A protein expression vector, conprising a gene fragment conprising a
DNA encoding a protein of interest and a sel ectable marker gene, and a pair
of transposon sequences at both term nals of the gene fragnent.
29. The BEQ B) NO:=% p Desaiption vf AtrtificizlsequeticeidNuabeatidaisequefce ankhedieg bl a pai r of
the 5 tr%ﬂﬁﬂ%?%z%%%@?fs are nucl eoti de sequences derived froma pair of
Tol | transposons or nucl'eotide sequences derived froma pair of Tol2
t r anspos &4 ID NO:10 - Dggriptipie opAgifiial sequsness usieotide sasjuengecaeedingtk o cl ai m
29, wher ghsintop®OMscA@Bbifle sequences derived froma pair of theTol2

I i d h ' EQ ID NGO 2 and_the
el bt SEQRHCE- Birinton oBa A Ressno O leot e grecioeht bosi on
vect or ach4in@f M2ZA3antibadyn 29, wherein the nucl eoti de sequences derived from
a pair o |4 transposon re.the nucl eoti de sequence shqwn .in SEQ ID
N0 14" anGEHD 112 o PETEBERAAEARI A Shante: SBtinp BeRAPAtce bRt ST NG
<110> Ky ohainbfMZ3KintibodyCo. , Ltd. | nter-University Research
| nstitut { O i i . j d Systens
<1205 pr oES W ROEH, oDeERABh REARSAN seqnt g NyRlep kit AL T 1806 o6 101>
2009196- autoramous T@é Tapg®sF8 <151> 2009- 06- 11 <160> 17 <170> Patent!|n
ver si on BEQ [PNGI 4. Baskhipidd BBARART SENenc2 13N Pisbddned al <220> <223>

TPty w814 { esetpiss YRR Soithee OHR sLquiied " 2MSPOSO
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cagaggtgta aagtacttga gtaattttac ttgattactg tacttaagta ttatttttgg60
ggatttttac tttacttgag tacaattaaa aatcaatact tttactttta ottaattacal20
tttttttaga aaaaaaagta ctttttactc ottacaattt tatttacagt caaaaagtacl80
ttattttttg gagatcactt cattctattt toccttgota ttaccaaacc aattgaattg240
cgctgatgcc cagtttaatt taaatgttat ttattctgcc tatgaaaatc gttttcacat 300

t at at gaaat tggtcagaca tgttcattgg tcctttggaa gtgacgtcat gtcacatota360
ttaccacaat gcacagoacc ttgacctgga aditltAlddfaa attataacag tcaatcagtg420
gaagaaaat g gaggaagtat gtgattcatc agcagctog agcagcacag tccaaaatcad80
gccacaggat caagagcacc cgtggccgta tcttcgcgaa ttottttat taagtggtgt540
aaat aaagat t cal-tcaggwdtfanpratueing a praten gf tteresicepmprisinginga atc600 2
9900“Caﬁfbte’iﬂ%i&@ﬁéﬁ@ive@ﬁﬁ@@ﬁé%ﬁﬁ@ﬂ&?&r@ﬁag@%ﬂ&&ﬁﬁﬁﬁn?é’-m@gt at 660
tttogtgttac tgatagtttt fI.ttttttt t%{tt ttet tttt@tgg%%tgg catgtttt 720
gacgt ga?’ﬂ;coﬂg@@dgeﬁnco t1{CLRSH ARt &S Cﬁj’ﬁf‘c@f‘ﬂﬁ“ BENCARE {LAREPAS F?ﬁg‘ﬁ%ﬁeﬁ 280
gacaat at bathg@aiinds of the gb@oRadgait, idtaadgpaistontrgimabligotell atehrhdgah840
ccacgggaaa tltggcgect  att gcagett .t taatca ttatcattcc, gtgctetcat 900
Lot gt 0t gagn TAEge s ey it 1hs Bavsngson dabchery Puga Shiamosdindis0

t gt at t gt obtha amoygaliacel ¢o dbtamemmagagdian gelt ¢capabietof axpressing tha pradeioaf 1020
t t aaat aaggeal OAAHNAsHALIEHb he HAREIH eyaat at t gt t aacgttagtt 1080
aat agaaata cagatgttica ttgtttgttc atgttagttc acagtgcatt aactaatgtt 1140
aac aﬂb atat aaaytametydianprodecipga amlaag Hierestagosenyisingthe felloxting stepsi 200
agttcat g¢A) Bci.aat gta gttaactaac gaaccttatt gtaaaagtgt taccatcaaa 1260
act aat gt@g)tgaaatcagt. t&acca tc at tcagﬁc tacagtcctg tettttgto 1320
aat at aat && gashiERehIMudaRequEly dairqquging fag QO%I&:‘TX&’E‘{SS‘PI‘&F?P& 1380
t caacaag(l ifitb azaspehsion hesd@gilgingellaat t ggct gc aaat gt cagt tttattaaag 1440
ggttagttca ccc aaaat aat gt . cattaat gac_tcgccacat gtcgttcc 1500
gcccgt aaga cpt@géf?%gestsg’tn tvc?z‘i%ég'téucaccé)gfp Sgsaagg?'iltegf egg%(g?qcr?sé& %@glé* 1560
gagch t cerpodipgatnretain ofgnigeest andatrangpesog gequencastagbetbdemninals aftiasgeg 1620
aat aaaaafggh&faagt agt ccatgtgaca tcagtgggtt agttagaatt ttttgaagca 1680

>

togaatacat ttt ?t ocaa aaat aacaaa acctacgact ttatteggca ttgtattcte 1740
tt ccgggt ct gttfg e SYRICSIgecton Ao sat? DHRY graoding:2 F3ePesask Whichg00
agt cat agﬂifo@ﬁi%@&h@ﬁr&%spbi@@%@ﬁ??tés ﬁﬂ?ﬁ??%t%\ii@l aiaxtaﬁﬁfftﬁta@taag@atﬁatgmﬁt 1?8(2)0
ct aacccag caca a a a _ttagctttct ggacatggac

agt at accyr® ?al%&%etntatp#‘%‘%&%‘%ﬁﬁﬁﬁogﬁﬁgﬁ‘éﬁ’ﬁ&%"%ﬁ éaﬁg‘é’f%{ngat ct aaaat 1980
at ct2Zthaa@) gt ¢t stergbexpyasing armgsjenttyothe trasspgspse ftogythacygprsaomuepyyt 2040

3 gagtc t { 2100

aﬁﬁx%ﬁuéeﬁ?xt? AeChdd %)ﬁﬁg@%%%@g?%%eggt i3 ffdfit ﬁgﬁeﬁa&eﬂ% O At e

gagtgtatgt gtaattgtta c a aat tatt egttgtttt,t 2160
acagagaatiisparoncsauaneeIata : eamasuraiet the mamnalipn csld 4 obigRaRisReRsion2 20

gat egggagamaaiiah 6éll edpablel TERBBEEnE R pEStEiGE iftereqtt idag acaccaggga 2280

© a step of suspension-culturing the suspension mammalian cell capable of

25  expressing the protein of interest obtained in the step (B) to produce the protein of
interest.
3. A method for obtaining a suspension mammalian cell capable of expressing
a protein of interest, comprising introducing a protein expression vector which
comprises a gene fragment comprising a DNA encoding a protein of interest and a
30  selectable marker gene and transposon sequences at both terminals of the gene fragment
into a suspension mammalian cell; and integrating the gene fragment inserted between a
pair of the transposon sequences, into a chromosome of the mammalian cell.
4. The method according to any one of claims 1 to 3, wherein the suspension
mammalian cell is a cell capable of surviving and proliferating in a serum-free medium.
35 5. The method according to any one of claims 1 to 4, wherein the suspension

mammalian cell is at least one selected from a suspension CHO cell in which a CHO
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gtctotgctc acgtttoctg ctatttgcag cote-Mato aagactaata cacctettcc 2340
cgcat eggct gcctgtgaga ggcttttcag cactgcagga ttgottttca gccocaaaag 2400
agctaggctt gacactaaca attttgagaa tcagatota ctgaagttaa atctgaggtt 2460
ttacaacttt gagtagcgtg tactggcatt agattgtctg tcttatagtt tgataattaa 2520
at acaaacag ttotaaagca ggataaaacc ttgtatgcat ttcatttaat gttttttgag 2580
att aaaagct taaacaagaa tctotagttt tattcttgc ttttactttt acttccttaa 2640
t act caageel sadanted wesuspppaign sultare, a PER &6 cellaa cataaelpmaaeeliat t ct agcca 2700

gatacttt paldg. : t 2760
caal 111 g3 glacttit)a eaoctCl g2 sB S Bh EPEpm AT B,

Artificisgl gdanterbtesuspension Gultwg of <400> 2 cagaggtgta aagtacttga
ggatttttac ttt@CltHeGadhdd ddcbidiOR chamen addtcin tHealtHOCEN G A&t GrCt t

SRR L R G T
ctttttactc cttaddemdthédidcoriigoin anpaaaafitlamisBDtoX)heredd fhe s8lectable
marker gene is a cycloheximide resistance gene.

8. The method according to claim 7, wherein the cycloheximide resistance gene
is a gene encoding a mutant of human ribosomal protein L36a.

10 9. The method according to claim 8, wherein the mutant is a mutant in which
proline at position 54 of the human ribosomal protein L.36a is substituted with other
amino acid.

10. The method according to claim 9, wherein the other amino acid is
glutamine.

15 11. The method according to any one of claims 1 to 10, wherein a pair of the
transposon sequences are nucleotide sequences derived from a pair of DNA-type
transposons which function in a mammalian cell.

12. The method according to claim 11, wherein the nucleotide sequences
derived from a pair of DNA type transposons are nucleotide sequences derived from a

20  pair of Toll transposons or nucleotide sequences derived from a pair of Tol2
transposons.

13. The method according to claim 12, wherein the nucleotide sequences
derived from a pair of Tol2 transposons are a nucleotide sequence comprising the
nucleotide sequence shown in SEQ ID NO:2 and the nucleotide sequence shown in SEQ

25 IDNO:3.

14. The method according to claim 12, wherein the nucleotide sequences
derived from a pair of Toll transposons are the nucleotide sequence shown in SEQ ID
NO:14 and the nucleotide sequence shown in SEQ ID NO:15.

15. A suspension mammalian cell capable of producing a protein of interest,

30  into which a protein expression vector comprising a gene fragment comprising a DNA
encoding a protein of interest and a selectable marker gene and transposon sequences at
both terminals of the gene fragment is introduced, to integrate the gene fragment
inserted between a pair of the transposon sequences into a chromosome.

16. A suspension mammalian cell capable of producing a protein of interest,

35  into which an expression vector (a) comprising a gene fragment comprising a DNA

encoding a protein of interest and a selectable marker gene and transposon sequences at
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4 <212> DNA <213> Artificial <220> <223> Description of artificial
sequence; Tol2-R transposon sequence <400> 3 ctgctcacgt ttectgotat
ttgcagoctc tctatcaaga ctaatacacc tettoccgca60 toggctgcct gtgagaggct
tttcagcact gcaggattgo ttttcagccc caaaagagct 120 aggcttgaca ctaacaattt
tgagaatcag cttotactga agttaaatct gaggttttacl80 aactttgagt agcgtgtact
ggcattagat tgtctgtott atagtttgat aattaaatac240 aaacagttot aaaggcaggat
aaaacct t fothiegrindls of thergens fagment, and W@S&B@Oﬁ@%@ép@@%ﬂ@&&@%fgat c

t agt t t t thhcddt@liigtt z?ﬁéﬂsbbsa@@ Eat ﬁratn’éfe{rﬁse;;%kﬁ&é@{gh&égt}ﬁ??tﬁ%ﬁﬁta?beq{ubﬁﬁ%tabﬁ@ ?9

ac a c actca t aagattc tagccagat a C ac aa agt a

haat 1§ ol Ry B bRt HEEcE AR R AR TE e g olths ERbORT: o

t ct g504 s2qftnces intd hichr@ddoned Amefiid th e fagyranamseradd hpeween22fhir 6£221> COS
<222>5 ( 83%6 t{%{l(sé‘%%géf‘f%gg% iﬁtoqﬁg&%}n%goomgcat ctatta ccacaatgca capaccttg

acct ggaa g F(7:)a _
. The cell according to claim 15 or 16, wherein the cell is a cell capable of

surviving and proliferating in a serum-free medium.
18. The cell according to any one of claims 15 to 17, wherein the cell is at least
one suspension mammalian cell selected from a suspension CHO cell in which a CHO
10 cell is adapted to suspension culture, a PER.C6 cell, a rat myeloma cell
YB2/3HL.P2.G11.16Ag.20 (or also called YB2/0) and a suspension mouse myeloma
cell NSO adapted to suspension culture.
| 19. The cell according to claim 18, wherein the CHO cell is at least one
selected from CHO-K1, CHO-K1SV, DUKXB11, CHO/DG44, Pro-3 and CHO-S.
15 20. The cell according to any one of claims 15 to 19, wherein the selectable
marker gene is a cycloheximide resistance gene.

21. The cell according to claim 20, wherein the cycloheximide resistance gene
is a gene encoding a mutant of human ribosomal protein L36a.

22. The cell according to claim 21, wherein the mutant is a mutant in which

20  proline at position 54 of the human ribosomal protein L36a is substituted with other
amino acid.

23. The cell according to claim 22, wherein the other amino acid is glutamine.

24. The cell according to any one of claims 15 to 23, wherein a pair of the
transposon sequences are nucleotide sequences derived from a pair of DNA-type

25  transposons which function in a mammalian cell.

25. The cell according to claim 24, wherein the nucleotide sequences derived
from a pair of the DNA-type transposons are nucleotide sequences derived from a pair
of Toll transposons or nucleotide sequences derived from a pair of Tol2 transposons.

26. The cell according to claim 25, wherein the nucleotide sequences derived

30  from a pair of the Tol2 transposons are the nucleotide sequence shown in SEQ ID NO:2
and the nucleotide sequence shown in SEQ ID NO:3.

27. The cell according to claim 25, wherein the nucleotide sequences derived
from a pair of the Toll transposons are the nucleotide sequence shown in SEQ ID
NO:14 and the nucleotide sequence shown in SEQ ID NO:15.
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at aacagtca atcagtggaa gaaa atg gag gaa gta tgt gat tca tea gcalll Met Au

Au
gat

du
Asn
gaa

Val Cys Asp Ser Ser Ala 15 got gcg ago age aca gtc caa aat cag cca cag
caa gag cac cogl59 Ala Ala Ser Ser Thr Val Gn Asn Gn Pro Gn Asp Gn
H's Pro 10152025 5 Trp Pro Tyr Leu Arg A u Phe Phe Ser Leu Ser dvy Val
Lys Asp 303540 tea ttc aag atg aaa tgt gtc ate tgt etc cog ott sat aaa
at a255 Ser Phe Lys Met Lys Cys Val Leu Cys Lea Pro Leu Asn Lys Qu lle

455055 t og geel& Acprain expressiog vectar, icemprsing etganaffggman comprising agag aga303

Ser
cac
Asn
acc
Thr
gto
Hi s

Al a P 606570 atg
oa DR ¢riBaina pREin G dnieRle 4 SR Brafleninker %‘%‘g 46433‘ l%g 51 Met H s Pro
Tyr Qanspesps SP@WHWSrat Se?h temne_leaftmrgem agment] ys 758085 aga aag ate ggg
too acc cajg ght pidén @Qﬁ‘reﬁﬁﬁn @e%%r%@&r&ih t@éﬁfﬁ?@S AVErdi% S palrdf @ﬂey Thr Ser
SIS Al a Ser Ser Ser %( Gn lea L sQOVQgO a%e(?'l\g?i tea tt ttc cca
aa THSPRIOY sPeness ATy PRcleptide geqpences denveiromap Val Lys
Val &aiucotde/edquditves YeriveAstond 2@ait 512612 transposons.
30. The protein expression vector according to claim 29, wherein the nucleotide
sequences derived from a pair of theTol2 transposons are the nucleotide sequence
shown in SEQ ID NO:2 and the nucleotide sequence shown in SEQ ID NO:3.
10 31. The protein expression vector according to claim 29, wherein the nucleotide

sequences derived from a pair of the Toll transposons are the nucleotide sequence
shown in SEQ ID NO:14 and the nucleotide sequence shown in SEQ ID NO:15.
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aaa
I'le
ctg
Ser
aca
Pro
aaa
Thr
t gt
Thr
cot
Ser
Ay
tea
Tyr

got
Leu
cca
Phe
agg
Thr
agtg
Al a

tgg
Al a

gga
Leu
Ser
gag t
Au

tta
Tyr
ttt
du
act
Arg
get

tac
Ile
gag
e
cgc
Lys
gee atg
Met Ser Qu
act gca cgt aga
Arg Arg Lys Ser

§§36> Bwa ﬁko

%h%f qor

at gaa ata cgt

at a
Arg
tea
Lys
cot
| ea
act
Al a

agg
I'le

sac
Leu
fta
Ser

att
Ay
att
Thr

ate
Gn
ctg
Ser

caa gga at cat cot ttc age act495 Lys Al a
Lou H's Pro Phe Ser rhr 125130135 gtt gat
agt aca ctg cag oct ggc543 Val Asp Leu Pro
Lea Gn Pro Gy 140145150 att tot gtc att
toe aag ata get gaa get591 Ile Ser Val Ile Thr Arg
Ile Ala Gu Ala 155160165 got ctg atc atg aaa cag
agt gaa gtt gaa639 Ala Leu Ile Met Lys G n Lys Va
Val G u 170175180185 tgg att gca ace sea acg gat
87 Trp Ile Ala Thr Thr Thr Asp Cys Trp
3ﬁ&E@§31§@@%0 att ggt gta act got cao tgg ate sac
1le dy Val Thr Ala His Trp Ile Wvn Pro Ay
Hgb'§$t{e Ggﬂ& aAJoﬁ da?eu{dﬁ‘logéaﬁ’/ﬁt Lys Arg Lou Met
g gcc ag atg aat gat ate cac
Lou Ala Ser Ala Met Mh Asp Ile H's Ser Qu

41 &@) 'Q’rr&e ?nsrﬁ‘géhggléé method

<130> W069874

<150>
<151>

JP2009-140626
2009-06-11

<150>
<151>

Us61/186138
2009-06~11

<160> 17
<170>
<210> 1

<211> 2788
<212> DNA

<213> Artificial

<220>
<223>

<400> 1

Description of artificial

PatentIn version 3.3

sequence; nonautologus Tol2 transposon

cagaggtgta aagtacttga gtaattttac
ggatttttac tttacttgag tacaattaaa
tttttttaga aaaaaaagta ctttttacte
ttattttttg gagatcactt cattctattt
cgotgatgec cagtttaatt taaatgttat
tatatgaaat tggtcagaca tgttcattgg
ttaccacaat geacageace ttgacctgga
gaagaaaatg gaggaagtat gtgattcate
gecacaggat caagagcacc cgiggeogta

aaataaagat tcattcaaga tgaaatgtgt

ttgattactg tacttaagta ttatttttgg 60
aatcaatact tttactttta cttaattaca 120
cttacaattt tatttacagt caaaaagtac 180
tccottgeta ttaccaaace aattgaattg 240
ttattctgcc tatgaaaatc gttttcacat 300
tectttggaa gtgacgtcat gicacatcta 360
aa{tagggaa attataacag tcaatcagtg 420
agcageigeg agcagcacag tccaaaatca 480
tettegogaa ttettttett taagtgetet 540
cototgtotc cocgettaata aagaaatatc 600



gac
Val

tto
Val

gaa
Asp
ttc
Asp
Goa
Hi s
gcc
Lys
ttt
Lys
gaa
Val

aag
Val
age
Phe
agt
Asp
caa
Al a
aaa
Gn
caa
Al a
ggc
Cys
got

tgg aa

gtt gtt tgo aca ace aca gac agt ggt toe aac ttt atg aag879 Asp Lys
Cys Thr Thr Thr Asp Ser @y Ser Asn Phe Met Lys 250255260265 got
gtt ttt ggt gtg gaa aao act gat ate gag act gag gca927 Ala Phe Arg
Gy Val Qu Asn Asn Asp Ile Qu Thr Au Ala 270275280 aga egg tgt
gat gac act gat tot gaa ggc tgt ggt gag gga975 Arg Arg Cys du Ser
Thr Asp Ser Au Ay Cys Ay Gu Ay 285290295 agt gat ggt gtg gaa
gat gee tea oga gto ctg gac caa gacl023 Ser Asp Ay Val Gu Rho Gn
Ser Arg Val Lou Asp Gn p 300305310 gat ggo ttc gaa tto cag eta
cat caa aag tgt gee tgt cacl071 Asp Ay Phe Qu Phe Gn Leu Pro Lys
|

gee
e BlE ARl B TR R RS2, 98, 152 200000
0
L6e7s IeTEORIRIAIP R PR AR JAReRIR o 2 200 L e
' 3
Gl FAROAREC A 1 St FRRLAROANR02 D 0L 12 geg 0el

G U pRRAL0T RothR0A%aR0R: SMMefihle £ABGH achiitad00 4R 20C caa acq egy

ccacgggaaa tttggegeet attgeagett tgaataatca ttatcattce gtgetcteat 900
tgtgtttegaa ttcatgcaaa acacaagaaa accaagcgag aaattttttt ccaaacatgt 960
tgtattgtca aaacggtaac actttacaat gaggttgatt agttcatgta ttaactaaca 1020
ttaaataacc atgagcaata catttgttac tgtatctgtt aatctttgtt aacgttagtt 1080
aatagaaata cagatgttca ttgtttettc atgttagttc acagtgecatt aactaatgtt 1140
aacaagatat aaagtattag taaatgttéa aattaacatg tatacgtgca gttcattatt 1200
agttcatgtt aactaatgta gttaactaac gaaccttatt gtaaaagtgt taccatcaaa 1260
actaatgtaa tgaaatcaat tcaccctgtc atgtcagect tacagtectg tgtttttgte 1320
aatataatca gaaataaaat taatgtttga ttgtcactaa atgctactgt atttctaaaa 1380
tcaacaagta tttaacatta taaagtstgc aattggetge aaatgtcagt tttattaaag 1440
gettagttca cccaaaaatg aaaataatgt cattaatgac tocgccctcat gtcgttccaa 1500
gocogtaaga coctecgtica tecttcagaac acagtttaag atattitaga tttagtcega 1560
gagetttctg tgecteocatt gagaatgtat gtacggtata ctgtccatgt ccagaaaggt 1620
aataaaaaca tcaaagtagt ccatgtgaca tcagtgggtt agttagaatt ttitgaagca 1680
tcgaatacat tttggtccaa aaataacaaa acctacgact ttattecggeca ttgtattctc 1740
ttcegggtct gttetcaate cgegttcacg acttecgeagt gacgbtacaa tgctgaataa 1800
agtogtaggt tttgttattt ttggaccaaa atgtattttc gatgettcaa ataattctac 1860
ctaacccact gatgtcacat ggactacttt gatgttttta ttacctttet ggacatggac 1920
agtataccgt acatacattt tcagtggagg gacagaaagc tctcggacta aatctaaaat 1980

atcttaaact gtgttcegaa gatgaacgga ggtgttacge gottggaace acatgagggt 2040



Ser
t oe
Phe
du
aat
Al a
gca
Val
ctg
Ser
agg
Cys
aag
Met
aaa

du
act
Met
Ay
cca
flu
aaa
Lou
cot
Val
t ac

cat
Phe
[

Ser Arg
ttt atg
Al a Val
Al a Lou
gca gaa
Met Leu
gta ctc
Asp lle
agt gtc

%%f?ca%iag tgstate

&

g?gtt Y g¥§%ktg€$§ caA4

Gn Leu Lou Arg Pro Asn Gn Thr Arg Trp Asn 380385390
gtt gac aga att ott caa att tgc aaa gaa geel3ll Ser Thr
Arg Ile Lau Gn Ile Cys Lys Gu Ala 395400405 7 Gy
M Ile Cys Thr Ser Lou flu Val Pro Met 410415420425 ttt
ctg ttc ttg aca gag tgg gee aac aca atgl407 Phe Asn Pro
Leu Thr flu Trp Ala Asn Thr Met 430435440 cgt cca gtt
gac ate ttg caazgog gaa acg aat acal4b5 Arg Pro Val Al a Lys
Lou Gn Ala flu Wh Thr 445450455 cag ctg ggg tgg ctg
cat cag tta age ttg aaa ctt1503 G n Lou fly Trp Leu Leu Pro

ttc%ﬁ?tté%?téﬁ?c‘éiagg%ﬁgsﬂ g?é%l_ca Qalzg&f_ﬁ cac cat tct etc

s Ser Lou Arg Tyr

tgggé%%ﬁﬁ% aﬁ{agt%a%gg&ﬁtgg% zﬁéﬁhcaa aca cga tte

r Arg Phe Lys H s

Lou
got

Asp
Arg
atg
Phe

ca C

gas gat

Léayaﬁ& cE’ch?aaéﬁo‘}:g%g%Q?Qﬁac&%a%&Eacaag"caac 55890 ek atc ott etc cot

egg acc
gatcgggaca gatctcatat gctcgagege ccatctggec tgtgtttcag acaccaggga 2280
gtetetgete acgtticotg ctatttgcag cetctetatc aagactaata cacctettce 2340
cgcatogget goctetgaga ggettttcag cactgeagga ttgetttteca gecccaaaag 2400
agctaggett gacactaaca attttgagaa tcagcttcta ctgaagttaa atctgagstt 2460
ttacaacttt gagtascgte tactggcatt agattgtctg tcttatagtt tgataattaa 2520
atacaaacag ttctaaagca ggataaaacc tigtatgcat ttcatttaat gttttttgag 2580
attaaaagct taaacaagaa tctctagtit tetttottge ttttactttt acttecttaa 2640
tactcaagta caattttaat ggagtactft tttactttta ctcaagtaag attctagcca 2700
gatactttta cttttaattg agtaaaattt tccctaagta cttgtacttt cacttgagta 2760
aaatttttga gtacttttta cacctctg 2788
Q210> 2

<211> 200

<212> DNA

<213> Artificial

<220>

<223> Description of artificial sequence; Tol2-L transposon sequence
<400> 2

cagagetgta aagtacttga gtaattttac ttgattactg tacttaagta ttatttttes 60
ggatttttac tttactigag tacaattaaa aatcaatact tttactttta cttaattaca 120
tttttttaga aaaaaaagta ctttttactc cttacaattt tatttacagt caaaaagtac 180
ttattttttg gagatcactt 200

<210> 3
<211> 504



flu
aca
Asp
gag
Lou
ttt
Al a
t at
Al a
att
Ser
Cys
get
Lou
agg

I'le
aat

cot
Asp
ttc
Ser
ctg

tgc
Lou
du
agg
Asp T
ttt

Ile Ala Ala Ala Ile Lou Lou Pro Lys Phe Arg Thr Ser TrP 510515520
gat gaa ace ate ata aaa cga ggc atg gac tac ate aga gtgl695 Thr Asn
Thr Ile Ile Lys Arg fly Met Asp Tyr Ile Arg Val 525530535 cat ctg
ttg gac cac aag aag gaa ttg gee aac agt tca totl1l743 His Lou flu Pro
Hs Lys Lys flu Lou Ala Asn Ser Ser Ser 540545550 gat gat gaa gat
get tot ttg aaa cog aca aca cat gaa geel791 Asp Asp flu Asp Phe Phe
Lou Lys Pro Thr Thr H's & u Ala 555560565 ago aaa gag ttg gat gga
gee tgt gtt tea gac ace agg gagl839 Ser Lys flu Leu Asp Ay Tyr Lou
MAbs il p Thr Arg flu 570575580585 tot otg ctc acg ttt cct get
§g§>eLQ”$agiate sag act sat 1887 Ser Lou Lou Thr Phe Pro Ala Il e Dye

IT'e Lys Thr Asn 590595600 8 Thr Pro Lou Pro Ala Ser Ala Al a

g Lou Phe Ser Thr Ala 605610615 gga ttg ctt tto ago coo aaa aga

@2%5) ARCer At ondFCartRicib Egaggﬁe quZ—kqpanL-&E‘onPQﬁueﬁﬁr Pro Lys Arg Ala Arg

r Asn Asn Phe 62062563

t6> apc ttt gag2031
ctgctcacgt ttectgotat ttgecagecte tctatcaaga ctaatacacc tcttcccgea

tcggetgeet gtgagagget tticagecact geaggatitge ttticagecc caaaagaget
aggcttgaca ctaacaattt tgagaatcag cttctactga agttaaatct gaggttttac
'aactttgagt agegtgtact ggoattagat tgtotgtott atagtttgat aattaaatac
aaacagttct aaagcaggat aaaaccttgt atecatttca tttaatgitt tttgagatta
aaagcttaaa caagaatctc tagttttctt tcttgeotttt acttttactt ccttaatact
caagtacaat tttaatggag tacttttita cttttactca agtaagattc tagccagata
ctittacttt taattgagta aaattttccc taagtacttg tactttcact tgagtaaaat
ttttgagtac tttttacacc tctg

<210> 4

<211> 2156

<212> DNA
<213> Oryzias latipes

<220>
<221> (DS
<222> (85).. (2034)

<400> 4
acgtcatgtc acatctatta ccacaatgca cagcaccttg acctggaaat tagggaaatt

ataacagtca atcagtggaa gaaa atg gag gaa gta tgt gat tca tca geca
Met Glu Glu Val Cys Asp Ser Ser Ala
1 5

got geg agc age aca gic caa aat cag cca cag gat caa gag cac ccg
Ala Ala Ser Ser Thr Val Gln Asn Gln Pro GIn Asp GIn Glu His Pro
10 15 20 25

tgg ccg tat ctt cge gaa tte ttt tet tta agt ggt gta aat aaa gat

gag aat Gag ctt ota ctg aag tta aat ctg

60

120

180

240

300

360

420

480

504

60

1

159

207



G u Asn G n Lou Leu Lou Lys Leu Asn Lou Arg Rho Tyr Mh Phe G u 635640645
tag ogtgtactgg cattagattg totgtottat agtttgataa ttaaatacaa2084 acagttctaa
agcaggat aa aacottgtat gcatttcatt taatgttttt tgagattaaa 2144 agottaaaca
ag2156 <210> 5 <211> 649 <212> PRT <213> Oryzias |atipes <400> 5 Met Qu
A u Val Cys Asp Ser Sor Ala Ala Ala Ser Ser Thr Vol G n 151015 Asn G n Pro
Gn Asp Gn GQu Hs Pro Trp Pro Tyr Lou Arg A u Phe 202530 Phe Sor Lou Ser
@y Val M Lys Asp Ser Phe Lys t Lys Cys Val 354045 Lou Cys Lou Pro Lou
M Lys Qu Ile Ser Ala Phe Lys Ser Ser Pro 505560 Ser Mh Lou Arg Lys His

lle GQu r \ n Tyr Ser Lys Lou Thr
Ala Gn f{fgpmr USA'P (ﬂué?epP §er§ngS(!:lt 8%98%3%9&% s Ala Ser Ser Ser Lys
A@n Leu Lys Val Asp Ser VaI Phe Pro VaI 1001054£10 Lys H's Val Ser Pro Val
Thr Val ML Jc‘txsaaéa‘la?g éalaetg{'?t'c Al.rcgthWEc Lc!g ctt aat aaa gaa ata 255

Ser Phe Lys Met Lys Cys Val Leu Cys Leu Pro Leu Asn Lys Glu lle
45 50 55

"teg gee ttc aaa agt tog cca tea aac cta agg aag cat att gag aga 303
Ser Ala Phe Lys Ser Ser Pro Ser Asn Leu Arg Lys His lle Glu Arg
60 65 70

atg cac cca aat tac ctc aaa aac tac tct aaa ttg aca gca cag aag 351
Met His Pro Asn Tyr Leu Lys Asn Tyr Ser Lys Leu Thr Ala Gin Lys
15 80 85 :

aga aag atc ggg acc tcc acc cat got tcc age agt aag caa ctg aaa 399
Arg Lys lle Gly Thr Ser Thr His Ala Ser Ser Ser Lys Gln Leu Lys
90 95 100 105

gtt gac tca gtt ttc cca gtc aaa cat gtg tot cca gtec act gtg aac 447
Val Asp Ser Val Phe Pro Val Lys His Val Ser Pro Val Thr Val Asn
110 115 120

aaa gct ata tta agg tac atc att caa gga ctt cat cct ttc age act 495
Lys Ala lle Leu Arg Tyr lle |le GIn Gly Leu His Pro Phe Ser Thr
125 130 135

gtt gat ctg cca tca ttt aaa gag ctg att agt aca ctg cag cct ggc 543
Val Asp Leu Pro Ser Phe Lys Glu Leu lle Ser Thr Leu Gin Pro Gly
140 . 145 150

att tot gtc att aca agg cct act tta cgc tcc aag ata got gaa got 591
I1e Ser Val lle Thr Arg Pro Thr Leu Arg Ser Lys |le Ala Glu Ala
155 160 165

gct ctg atc atg aaa cag aaa gtg act gct gec atg agt gaa gtt gaa 639
Ala Leu ile Met Lys GIn Lys Val Thr Ala Ala Met Ser Giu Val Glu
170 175 180 185

tgg att gca acc aca acg gat tgt tgeg act gea cgt aga aag tca ttc 687
Trp lle Ala Thr Thr Thr Asp Cys Trp Thr Ala Arg Arg Lys Ser Phe
190. 195 200

att ggt gta act gect cac tgg atc aac cct gga agt ctt gaa aga cat 735
| le Gly Val Thr Ala His Trp Ile Asn Pro Gly Ser Leu Glu Arg His
205 210 215

tcc get goa ctt gee tgc aaa aga tta atg gge tot cat act ttt gag 783



115120125 Ile Gn Ay Leu Hs Pro Rho Ser Thr Val Asp Leu Pro Ser Phe Lys
130135140 A u Leu Ile Ser Thr Lou Gn Pro Ay Ile Ser val Ile Thr Arg Pro
1415150155160 Thr Lou Arg Ser Lys Ile Ala Qu Ala Ala Leu Ile Met Lys Gn

Lys 165170175 Vail Thr Ala Ala Met Ser u Val Qu Trp Ile Ala Thr Thr Thr
Asp 180185190 Cys Trp Thr Ala Arg Arg Lys Ser Phe Ile Ay Val Thr Ala Hi s
Trp 195200205 | Ie Asn Pro Ay Ser Leu Qu Arg Hs Ser Ala Ala Lou Ala Cys
Lys 210215220 Arg Lou Met Gy Ser His Thr Phe Gu Val Leu Ala Ser Ala Mt
Asn 225230235240 Asp lie H's Ser Au Tyr Qu Ile Arg Asp Lys Val Val Cys
Thr Thr 45 T Lys Al a Phe Arg Val Phe
Ay Vval %%g qa(ﬁgy%%ﬁﬁt@ﬂﬁg's §P%?§|Gu Ay Ser Asp Ay Val
GuPheGnZ 95300 Asp Al'a Ser Arg Va OLouAspGnAspAspGyPheGu
Phe G n L‘Pa ctg 2?03 3glc§?é%g aat gat atc cac tca gag tat gaa ata cgt 831

Val Leu Ala Ser Ala Met Asn Asp lle His Ser

235

gac aag
Asp Lys
250

get tte
Ala Phe

aga agg
Arg Arg

agt gat
Ser Asp

gat ggo
Asp Gly
315

tta ctt
Leu Leu
330

gaa cac

Glu His

tta tgg
Leu Trp

tca gaa
Ser Glu

tca act
Ser Thr
395

gga gaa

gtt gtt tgc
Val Val Cys

aga gtt ttt
Arg Val Phe
270

tgt gaa agt
Cys Glu Ser
285

ggt gtg gaa
Gly Val Glu
300

ttc gaa ttc
Phe Glu Phe

aac cta gtc
Asn Leu Val

tac aag aaa
Tyr Lys Lys
350

aat aaa agc
Asn Lys Ser
365

agc ogg ctt
Ser Arg Leu
380

ttt atg got
Phe Met Ala

gge gea ctt.

240

aca acc aca gac agt
Thr Thr Thr Asp Ser
255

gegt gtg gaa aac aat
Gly Val Glu Asn Asn
275

gat gac act gat tct
Asp Asp Thr Asp Ser
290

ttc caa gat goc tca
Phe Gin Asp Ala Ser
305

cag cta cca aaa cat
Gin Leu Pro Lys His
320

tca age gtt gat goc
Ser Ser Val Asp Ala
335

ctc tac aga tct gtc
Leu Tyr Arg Ser Val
355

agc cga tcg get cta
Ser Arg Ser Ala Leu
370

cag ott tta agg cca
GIn Leu Leu Arg Pro
385

gtt gac aga att ctt

get
Gly
260

gat
Asp

gaa
Glu

cga
Arg

caa
Gln

caa
GIn
340

ttt
Phe

gea
Ala

aac
Asn

caa

Glu
245

tece
Ser

atec
ile

gec
Gly

gtc
Val

aag
Lys
325

aaa
Lys

gec
Gly

get
Ala

caa
GIn

att

Val Asp Arg lle Leu Gin |le

400

405

cgg aat ata tge acc tct ctt

Tyr Glu lle Arg

aac ttt atg aag
Asn Phe Met Lys
265

gag act gag goa
Glu Thr Glu Ala
280

tgt ggt gag gga
Cys Gly Glu Gly
295

ctg gac caa gac
Leu Asp GIn Asp
310

tgt gec tgt cac
Cys Ala Cys His

got cte tca aat
Ala Leu Ser Asn
345

aaa tgc caa get
Lys Cys GIn Ala
360

gaa goct gtt gaa
Glu Ala Val Glu
375

acg ocgg tgg aat
Thr Arg Trp Asn
390

tgc aaa gaa gca
Cys Lys Glu Ala

gag gtt cca atg

879

927

975

1023

1071

1119

1167

1215

1263

1311

1359



Pro Lys Hs Gn Lys Cys Ala Cys H s Lou Lou Asn Lou Val Ser Ser 325330335
Val Asp Ala G n Lys Ala Lou Ser Asn Qu H's Tyr Lys Lys Leu Tyr 340345350
Arg Ser Val Phe Gy Lys Cys G n Ala Lou Trp Asn Lys Ser Ser Arg 355360365
Ser Ala Leu Ala Ala Qu Ala Val Ju Ser Qu Ser Arg Leu G n Lou 370375380
Lou Arg Pro Asn G n Thr Arg Trp Asn Ser Thr Phe Met Ala Val Asp
385390395400 Arg Ile Leu Gn Ile Cys Lys Qu Ala Gy Qu Ay Ala Lou Arg Mn
405410415 1 |l e Cys Thr Ser Leu G u Val Pro Met Phe Asn Pro Ala G u Met Lou

420425430 Phe Leu Thr Qu Trp AI a Asn Thr Met Arg Pro Val Ala Lys Val Lou
435440445 Asp Ile Lou Gn Ala Qu Thr Asn Thr Gn Leu Ay Trp Lou Lou Pro
450455468V Glli Gl @'aﬁw éS"Ab'ﬁ Gos dhn e Lomfbluneh Pre Meti ey G n Gn Ay I1e Gn
Thr 485498495 Arg Phe4%s H's Met PHE Qu Asp Prié®Gu lle Ile Ala Ala Al a
I e 500505510 Lou Lou Pro L%/s Phe Arg Thr Ser Trp Thr Asn Asp GQu Thr Ile
Il e ttt aat cca gca gaa atg ctg ttg aca gag tge gcc aac aca atg 1407
Phe Asn Pro Ala Glu Met Leu Phe Leu Thr Glu Trp Ala Asn Thr Met
430 435 440
cgt cca gtt gea aaa gta ctc gac atc ttg caa gog gaa acg aat aca 1455
Arg Pro Val Ala Lys Val Leu Asp |le Leu Gin Ala Glu Thr Asn Thr
445 450 455
cag octg ggg tge ctg ctg coct agt gtc cat cag tta age tig aaa cit 1503
Gln Leu Gly Trp Leu Leu Pro Ser Val His GIn Leu Ser Leu Lys Leu
460 465 470
cag cga ctc cac cat tct ctc agg tac tgt gac cca ctt gtg gat gee 1551
Gin Arg Leu His His Ser Leu Arg Tyr Cys Asp Pro Leu Val Asp Ala
475 480 485
cta caa caa gga atc caa aca cga ttc aag cat atg ttt gaa gat cct 1599
Leu GIn GIn Giy Ile GIn Thr Arg Phe Lys His Met Phe Glu Asp Pro
490 495 500 505
gag atc ata gca got gee ate ottt ctec coct aaa ttt cgg acc tet teg 1647
Glu lle lle Ala Ala Ala lle Leu Leu Pro Lys Phe Arg Thr Ser Trp
510 515 520
aca aat gat gaa acc atc ata aaa cga ggc atg gac tac atc aga gtg 1695
Thr Asn Asp Glu Thr lle lle Lys Arg Gly Met Asp Tyr lle Arg Val
525 530 535
~cat ctg gag coct ttg gac cac aag aag gaa ttg gocc aac agt tca tect 1743
His Leu Glu Pro Leu Asp His Lys Lys Glu Leu Ala Asn Ser Ser Ser
540 545 550
gat gat gaa gat ttt ttc get tect ttg aaa ccg aca aca cat gaa gece 1791
Asp Asp Glu Asp Phe Phe Ala Ser Leu Lys Pro Thr Thr His Glu Ala
555 560 565
agc aaa gag ttg gat gga tat ctg gec tgt gtt tca gac acc agg gag 1839
Ser Lys Glu Leu Asp Gly Tyr Leu Ala Cys Val Ser Asp Thr Arg Glu
570 575 580 585
tet ctg ctec acg ttt cot got att tge age ctec tot atc aag act aat 1887
Ser Leu Leu Thr Phe Pro Ala |le Cys Ser Leu Ser |le Lys Thr Asn
590 595 600
aca cot ctt ccc gea tecg get goc tgt gag agg ctt ttc age act gea 1935



515520525 Lys Arg Gy Met Asp Tyr Ile Arg Val His Lou Qu Pro Lou Asp Hi s
530535540 Lys Lys Qu Lou Ala Asn Ser Ser Ser Asp Asp G u Asp Phe Phe Al a
545550555560 Ser Lou Lys Pro Thr Thr His Qu Ala Ser Lys Gu Lou Asp Ay
Tyr 565570575 Leu Ala Cys Val Ser Asp Thr Arg Qu Ser Lou Lou Thr Phe Pro
Al a 580585590 Ile Cys Ser Lou Ser Ile Lys Thr Mh Thr Pro Lou Pro Ala Ser
Al a 595600605 Ala Cys G u Arg Lou Phe Ser Thr Ala Ay Lou Lou Phe Ser Pro
Lys 610615620 Arg Ala Arg Lou Asp Thr Asn Asn Phe G u Asn Gn Lou Lou Lou
Lys 625630635640 Lou Asn Lou Arg Rho Tyr Mh Phe Qu 645 <210> 6 <211> 4682
<212> > i gta aagtacttga

gt aatt%: %rt%g%%t% %’8 %égé?f A"’%mﬁ Artgﬁlgg? Beg%%a'g'gg fttac tttacttgag
tacaattaaa aatcaatact tttactttta cttaattacalZ0

gga ttg ctt ttc age ccc aaa aga get agg cott gac act aac aat ttt 1983
Giy Leu Leu Phe Ser Pro Lys Arg Ala Arg Leu Asp Thr Asn Asn Phe
620 625 630

gag aat cag ctt cta ctg aag tta aat ctg agg ttt tac aac ttt gag 2031
Glu Asn GIn Leu Leu Leu Lys Leu Asn Leu Arg Phe Tyr Asn Phe Glu

635 640 645
tag cgtgtactgg cattagattg tctgtcttat agtttgataa ttaaatacaa 2084
acagttctaa agcaggataa aaccttgtat gcatttcatt taatgttttt tgagattaaa 2144
agcttaaaca ag 2156
210> 5
Q211> 649
<212> PRT
<213> Oryzias latipes
<400> 5
Met Glu Glu Val Cys Asp Ser Ser Ala Ala Ala Ser Ser Thr Val Gin
1 5 10 15

Asn Gln Pro GIn Asp GIn Glu His Pro Trp Pro Tyr Leu Arg Glu Phe
20 25 30

Phe Ser Leu Ser Gly Val Asn Lys Asp Ser Phe Lys Met Lys Cys Val
35 40 45

Leu Cys Leu Pro Leu Asn Lys Glu lle Ser Ala Phe Lys Ser Ser Pro
50 55 60

Ser Asn Leu Arg Lys His Ile Glu Arg Met His Pro Asn Tyr Leu Lys
65 70 75 80

Asn Tyr Ser Lys Leu Thr Ala GIn Lys Arg Lys lle Gly Thr Ser Thr
85 90 95



tttttttaga aaaaaaagta ctttttactc ottacaattt tatttacagt caaaaagtacl80
ttattttttg gagatcactt cattctattt tccettgcta ttaccaaacc aattgaattg240
cgctgatgcc cagtttaatt taaatgttat ttattctgcc tatgaaaatc gttttcacat 300

t at at gaaat tggtcagaca tgttcattgg tcotttggaa gtgacgtcat gtcacatcta360
ttaccacaat gcacagcacc ttgacctgga aattagggaa attataacag tcaatcagtg420
gaagaaaat g gaggaagtat gtgattcatc agcagetvg agcagcacag tccaaaatca480
gccacaggat caagagcacc cgtggccgtastcttcgcgaa ttatttat taagtggtgt 540
aaat aaagat tcattcaaga tgaaatgtgt cctotgtotc ccgcttaata aagaaat at c600
ggccttcaaa agttcgccat caaacctaag gaagcatatt gaggtaagta cattaagtat 660
tttgtttt t t t ot gtg tgcatgtttt720
gacgtt gaﬁgs é@g%g%&t %etr l&%iﬁi{{ Eﬁtug%é Vra{ g%pg%ﬁvglt P:Et%réggltgaat gcat gcgatt 780
gacaat at aa ggctcacgta at aaaatgct aaaatgcatt tgtaattggt aacgttaggt840
ccacgggaaa tttggcgcct attgcagett tgaataatca ttatcattcc gtgctctcat900
tgtgtttg ; ttittt ccaaacat gt 960

t gt attgtfg}z}ls Q&;%g%ﬁ'@ ég?ﬁ%gﬁ? Lgﬁg%ﬁ%gf‘f”gg?{ (!LGE gta ttaactaaca 1020
ttaaat aacc atgagcaata catttgttac tgtatctgtt aatctttgtt aacgttagtt 1080
aat agaaata cagatgttca ttgtttgttc atgttagttc acagtgcatt aactaatgtt 1140
aacaagat pie @Rag) fhd MY A PR SH- LR vARRHARE B Pdsdr Phatgl gca gttcattatt 1200
agttcatgtt pgctaatgta gtygactaac gaaccgatt gtaaaagtgt taccatcaaa 1260
act aat gt aa tgaaat caat tcaccctgtc atgtcagcct tacagtcctg tgtttttgtc 1320
aat at aat ca gaaataaaat taatgtttga ttgtcactaa atgctactgt atttctaaaa 1380
t caacaaggm fehil1I3A6a! fnR LbR@ROMALAE 1 AARd JQPY OCTHRORE GFCcagt tttattaaag 1440
ggttagtt ¢4 cccaaaaat g jgaat aat gt cajgsaat gac tcgcg@t cat gtcgttccaa 1500
gcccgtaaga cctccgttca tottcagaac acagtttaag atattttaga tttagtccga 1560
gagattctg tgcctccatt gagaatgtat gtacggtata ctgtccatgt ccagaaaggt 1620
aat aaaaamir leGARASdragh 106 Ala0kIgACAAILRYLIJYPSH Lya T pgaat t ttttgaagca 1680
tcgaatacat tttggtccms aaataacaaai@cctacgact tti@agteggca ttgtattctc 1740
ttccgggtct gttgteaatc cgcgttcacg acttcgcagt gacgctacaa tgctgaataa 1800
agtcgtaggt tttgttattt ttggaccaaa atgtattttc gatgatcaa ataattctac 1860
ct aacccawd| TatAgd sackt Sggaut aCtald Tepatigtald THraTht tTAc &dpt t ct ggacat ggac 1920
agtataccgt acatacmttt tcagtggag® gacagaaagcigpot eggact a aat ctaaaat 1980
atcttaaact gtgttccgaa gatgaacgga ggtgttacgg gottggaacg acat gagggt 2040
gagtcattaa tgacatcttt tcatttttgg gtgaactaac cattaatgc tgtaatcaga 2100
gagt gt atGyts gp dbrt AlgtAre Aceatyist Set tPhe | Bt Glg dak Stradladlisalfpt att tgttgttttt 2160
acagagaat g cad®caaatt acctc2fBaaa ctactct@¥a ttgacagcac agaagagaaa 2220
gat egggacc tccacccatg cttccagcag taagcaactg aaagttgact cagttttccc 2280
agt caaacat gtgtaccag tcactgtgaa caaagetata ttaaggtaca tcattcaagg 2340
act t cat elcle Ase gé@g@'élcﬁ@g Ley %’at&fg déx Sext MatMa kewahlg&yct§at t a gt acact gca 2400
gcctggcatt ABtgtcatta cadl§gcctac tttaddktcc aagat agag aagct getct 2460
gat.cat gaaa cagaaagtga ctgctgccat gagtgaagtt gaatggattg caaccacaac 2520
ggattgttgg actgcacgta gaaaqgtcatt cattggtgta actgatcact ggatcaaccc 2680
t ggaagt € l@&ﬁ%g%'é‘%ﬁ H@c&ﬁ?"@&zﬁ@t V%'g‘éﬁggﬂcge&aﬁ'&g’j&tt #sRat gg gctacatac 2640
ttttgag?d ctggccagt gZ¥kat gaat ga t a¥ecact ca gagt #gaaa tacgt gacaa 2700
gogttgtttgc acaaccacag acagtggttc caactttatg aaggatttca gagtttttgg 2760
t gt ggaaaac aatgaj at agact gaggc, aagaaggt gt aagtgatg acactgattc 2820
tgaaggcf"gﬁ" '3@5*8%%@@ gTﬂt é‘ﬁt'g&ggq ggggégg'ciagacygggg tcac gagtcctgga 2880
ccaagacgat ggcttcg t ccaget acc“daaacat caa a gtgcct gtcacttact 2940
taacctagtc tcaagcgttg atgoccaaaa aptctaca aat gaacact acaagaaact 3000
ctacagatct gtett ca.a C c fttat t aaaagcagcc gatoggctet 3060
agcagctdi‘é%’bgﬁt$|§§8'f A%‘aa%"gj“ﬁggg%’\@eé‘? é%gﬁ P%ﬁg’ggagcaa accaaacgcg 3120
gtggaattca acttt 6 tgg ctgttga aattcttcad tttgcaaag aagcaggaga 3180
aggcgcactt cggaatatat gcacetctct tgaggttcca atgtaagtgt ttttcccctc 3240
t at cgat gf,a ,aacaaat giLtogrtttt gtitaatact, ctttgattat gctgatttct 3300
cct gt agdt't Af%é;"cgggigeg‘aﬁ‘é%géﬁ& A'%cﬂrfg%?cggase@ﬁﬁ’g €caac acaat gcgtc 3360
cagttgcaaa ag a?ctcgac at ctt'gCaag cggaaacgaa tacacagctg gggtggctgc 3420
tgcctagtgt ccatcagtta agcttgaaac ttcagcgact ccaccattct ctcaggtact 3480
gt gacccact tgtggatgcc ctacaacaag gaat ccaaac acgattcaag catatgtttg 3540
aagat ect ga gatcatagca gctgccatcc ttctccctaa atttcggacc tottggacaa 3600
at gat gaaac cat cat aaaa cgaggt aaat gaat gcaagc aacatacact tgacgaattc 3660
taatct gggc aacctttgag ccataccaaa attattatt tatttattta tttttgcact 3720
ttttaggaat gttatatccc atattggct gtgatctcaa tatgaatatt gatgtaaagt 3780
attottgcag caggttgtag ttatccetca gtgtttcttg aaaccaaact catatgtatc 3840
atatgtggtt tggaaatgca gttagatttt atgctaaaat aagggatttg catgatttta 3900
gat gt agat g actgcacgta aatgtagtta atgacaaaat ccataaaatt tatoccagt 3960
cagaagcccc tcaaccaaac ttttattgt gtctgctcac tgtgottgta ggcatggact 4020
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cattagattg tctgtettat agtttgataa ttaaatacaa acagttetaa agcaggataa 4440
aaccttgtat gcatttcatt taatgttttt tgagattaaa agettaaaca agaatcteta 4500
gttttotttc ttgettttac ttttacttcc ttaatactca agtacaattt taatggagta 4560
ettUttact tttactcaag taagattcta gccagatact tttactttta attgagtaaa 4620
attttcocta agtacttgta ctttcacttg agtaaaattt ttgagtactt tttacaccte 4680

t 94682 <210> 7 <211> 321 <212> DNA <213> Artificial <220> <223> Description
of artificial sequence; Cycl ohex{ m de resistant gene <220> <221> CDS <222>
(1).. (321) <400> 7 atg gte aac é)ta cot aaa ace oga aga ace ttc tgt aag aag
tgt ggc48 Met Val Mh Val Pro Lys Thr Arg Arg Thr Phe Cys Lys Lys Cys Gy
151015 a at. ¢ ot. c ce, C at, a aag ggc aag gat tot96
Lys His gg’nggersgr Eﬁ"sgllzyc s%ﬂ eﬁﬂarlgggnﬁs?;e&g @sé'ﬁy"é‘e gﬁ'y Lys Asp Ser 202530 ttg
tat goo cag gga agg agg €go tat gat egg sag tag agt ggc tatl44 Leu Tyr A a

Gn Ay Arg Arg Arg Tyr Asp Arg Lys G n Ser Gy Tyr 354045

Asp Ala Ser Arg Val Leu Asp Gin Asp Asp Gly Phe Glu Phe GIn Leu
305 310 315 320

Pro Lys His GIn Lys Cys Ala Cys His Leu Leu Asn Leu Val Ser Ser
325 330 335

Val Asp Ala GIn Lys Ala Leu Ser Asn Glu His Tyr Lys Lys Leu Tyr
340 345 350

Arg Ser Val Phe Gly Lys Cys GIn Ala Leu Trp Asn Lys Ser Ser Arg
355 360 365

Ser Ala Leu Ala Ala Glu Ala Val Glu Ser Glu Ser Arg Leu Gin Leu
370 375 380

Leu Arg Pro Asn Gln Thr Arg Trp Asn Ser Thr Phe Met Ala Val Asp
385 390 395 400

Arg lle Leu GIn [le Cys Lys Glu Ala Gly Giu Gly Ala Leu Arg Asn
405 410 415

[ le Cys Thr Ser Leu Glu Val Pro Met Phe Asn Pro Ala Glu Met Leu
420 425 430

Phe Leu Thr Giu Trp Ala Asn Thr Met Arg Pro Val Ala Lys Val Leu
435 440 445

Asp lle Leu GIn Ala Glu Thr Asn Thr Gin Leu Gly Trp Leu Leu Pro
450 455 460

Ser Val His Gin Leu Ser Leu Lys Leu Gin Arg Leu His His Ser Leu
465 470 475 480



ggt ggg cag aca sag caa att tte egg aag aag got sag ace aca aagl92 Ay Qdy
Gn Thr Lys Gn Ile Rho Arg Lys Lys Ala Lys Thr Thr Lys 505560 16 aag att
gtg eta agg ctg gaa tgt gtt gag cot aac tgc age toe aag240 Lys Ile Val Lou
Arg Lou Qu Cys Val Qu Pro Asn Cys Arg Ser Lys 65707580 egg atg ctg gcc
att aag aga tgc aag cat ttt gaa ctg gga gga gat288 Arg Met Lou Ala Ile Lys
Arg Cys Lys Hs Phe Qu Lou Gy Ay Asp 859095 aag aag aga aag ggc caa gtg
ate cag ttc taa32l Lys Lys Arg Lys dy Gn Val Ile Gn Phe 100105 <210> 8
<211> 106 <212> PRT <213> Artificial <220> <223> Synthetic Construct <400>
8 Met Val Mh Val Pro Lys Thr Arg Arg Thr Phe Cys Lys Lys Cys Ay 151015 Lys

Hs Gn i ry G0 Tyr S s Asp Ser 202530 Lou Tyr
Ala Gn gg;./r yErcgs ﬁ;ﬁgﬁl&” y]yrAs A[')a %gogmhilézn lax'n” egg,g @‘y Tyr 354045

Arg Phe Lys His Met Phe Glu Asp Pro Glu Ile Ile Ala Ala Ala lle
500 505 510

Leu Leu Pro Lys Phe Arg Thr Ser Trp Thr Asn Asp Glu Thr lle Ile
515 520 525

Lys Arg Gly Met Asp Tyr lle Arg Val His Leu Glu Pro Leu Asp His
530 535 540

Lys Lys Glu Leu Ala Asn Ser Ser Ser Asp Asp Glu Asp Phe Phe Ala
545 550 555 560

Ser Leu Lys Pro Thr Thr His Glu Ala Ser Lys Glu Leu Asp Gly Tyr
565 570 575

Leu Ala Cys Val Ser Asp Thr Arg G|Q Ser Leﬁ Leu Thr Phe Pro Ala
580 585 590

Ile Cys Ser Leu Ser |le Lys Thr Asn Thr Pro Leu Pro Ala Ser Ala
595 600 605

Ala Cys Glu Arg Leu Phe Ser Thr Ala Gly Leu Leu Phe Ser Pro Lys
610 615 620

Arg Ala Arg Leu Asp Thr Asn Asn Phe Glu Asn Gln Leu Leu Leu Lys
625 630 635 640

Leu Asn Leu Arg Phe Tyr Asn Phe Glu
645

<210> 6
<211> 4682
<212> DNA



Gy @y Gn Thr Lys Gn He Phe Arg Lys Lys Ala Lys Thr Thr Lys 505560 Lys
Ile Val Lou Arg Lou Gu Cys Val GQu Pro Asn Cys Arg Ser Lys 65707580 Arg
Met Lou Ala Ile Lys Arg Cys Lys His Phe Qu Lou Gy city Asp 859095 17
100105 <210> 9 <211> 1404 <212> DNA <213> Artificial <220> <223> M213 Heavy
chai n <220> <221> CDS <222> M. (1404) <400> 9 atg gac tgg acc tgg age ate
ctt ttc ttg gtg gas gca gca sea ggt48 Met Asp Trp Thr Trp Ser |le Lou Phe
Lou Val Ala Ala Ala Thr Ay 151015 gee cac too cag gtt cag ctg gtg cag tot

gga get gag gtg sag aag96 Ala H's Ser Gn Val Gn Lou Val Gn Ser Ay Al a
Gu Val Ly LS, 1597830

<400> 6

cagaggtgta aagtacttga gtaattttac ttgattactg tacttaagta ttattttisgg 60
ggatttttac tttacttgag tacaattaaa aatcaatact titactttta cttaattaca 120
tttttttaga aaaaaaagta ctttttactc cttacaattt tatttacagt caaaaagtac 180
ttattttttg gagatcactt cattctattt toccttgcta ttaccaaacc aattgaattg — 240
cgotgatgec cagtttaatt taaatgttat ttattctgcc tatgaaaatc gttttcacat 300
tatatgaaat tggtcagaca tgttcattgg tcoctttggaa gtgacgtcat gtcacatcta 360
ttaccacaat gcacagcacc ttgacctgga aattagggaa attataacag tcaatcagtg 420
gaagaaaatg gaggaagtat gtgattcatc agcagctgeg agcagcacag tccaaaatca 480
gocacaggat caagagcacc cgtggecgta tettcgegaa ticttttett taagtggtgt 540
aaataaagat tcattcaaga tgaaatgtgt cctetgtetc ccgettaata aagaaatatce 600
ggocttcaaa agttecgecat caaacctaag gaagcatatt gaggtaagta cattaagtat 660
tttgttttac tgatagtttt tttttttttt tttttttttt tttftgggtg tgcatgtttt 720
gacgttgatg gegogecttt tatatgtgta gtaggectat tttcactaat gcatgegatt 780
gacaatataa ggotcacgta ataaaatgect aaaatgcatt tgtaattggt aacgttagst 840
ccacgggaaa tttggegect attgcagett tgaataatca ttatcattcc gtgctctcat 900
tgtgtttgaa ttcatgcaaa acacaagaaa accaagogag aaattttttt ccaaacatgt 960
tgtattgtca aaacggtaac actttacaat gagettgatt agttcatgta ttaactaaca 1020
ttaaataacc atgagcaata catttgttac tgtatctgtt aatctttgtt aacgttagtt 1080
aatagaaata cagatgttca ttgtttgttc atgttagttc acagtgcatt aactaatgtt 1140
aacaagatat aaagtattag taaatgttga aattaacatg tatacgtgca gttcattatt 1200
agttcatgtt aactaatgta gttaactaac gaaccttatt gtaaaagtgt taccatcaaa 1260
actaatgtaa tgaaatcaat tcaccctgtc atgtcagect tacagtcctg tgtttttgte 1320
aatataatca gaaataaaat taatgtttga ttgtcactaa atgctactgt atttctaaaa 1380



act
Al a
ggt
Ser
age
Tyr
atg
Thr
gac
Thr
cac
Ay
cca

13013514
gcg480

ggg
Ser

ate
Trp
get
Asn
acc
Asp
gac a
Al a

gcc
Val
age
Val
t ac
sly
aca
Thr

tea
Lys
tgg
Arg
aat
Asn
gac
Ser

Vil

gtg
Val
gtg
Gn
ggt
Thr
aca
Thr

aag
Ser
cga
Al a
sac
Asn
tee

0 gtg336 Thr Ala Tyr
t gg y %‘Lc@%ggg) %Pt%g‘:%gta %IasgrtﬁFc %%E% ? a%?tac%ﬁtatg%faag%[
33331%%% é§°a9a?%ﬁg%9“§°f}§‘i Ehiphstlf
57O, AR B A RS

gtc
Cys
eag
Pro
aca
Tyr
acg

t oo
Lys
goo
Ay
sac
Al a
ago

tgc sag got tot ggt tac ace ttt144 Pro (fly
Ala Ser Ay Tyr Thr Phe 354045 ace ago tat
oat gga caa ggg ott192 Thr Ser Tyr Ay lle
Gn Ay Lou 505560 gag tgg atg gga tgg atc
tat gca240 Au Trp Met Gy Trp Ile Ser Ala
65707580 cag aag etc cag ggc ago gtc acc

8 Gn Lys Lou Gn Gy Arg Val Thr Mt Thr

Ser 859095 aCe gao tac atg gag otg agg ago ctg aga tot

Met Gu Leu Arg Ser Lou Arg Ser Asp Asp
C gga tac ttc cag
yr Phe Gn His Trp
t age ace aag ggc
hr Lys Ay Pro Ser
ggg ggo aca

y Oly Thr Al a

S%tg%gggtgéif CE{;

gagetttctg tgectccatt gagaatgtat

aataaaaaca
tcgaatacat
tteegggtet
agtcgtaggt
ctaacccact
agtataccgt
atcttaaact
gagtcattaa
gagtgtatgt
acagagaatg
gatcgggace
agtcaaacat
acttcatcet
geotggeatt
gatcatgaaa
geattgtteg
tggaagtott
ttttgaggta
gettetttac

tgtggaaaac

tcaaagtagt
ttteggtccaa
gttgtcaate
tttgttattt
gatgtcacat
acatacattt
gtgttccgaa
tgacatettt
gtaattgtta
cacccaaatt
tccacccatg
gtgtcthag
tteagcactg
tctgtcatta
cagaaagtga
actgeacgta
gaaagacatt
ctggecagtg
acaaccacag

aatgatatcg

ccatgtgaca
aaataacaaa
cgcgtteacg
ttggaccaaa
geactacttt
teagtggage
gatgaacgga
tcatttttee
catttattec
acctcaaaaa
cttccageag
tcactgtgaa
ttgatctgce
caaggectac
ctgotgecat
gaaagtcatt
cogetgeact
ccatgaatga
acagtggtte

agactgagge

gtacggtata ctgtocatgt ccagaaaget 1620
tcagtgggtt agttagaatt ttttgaagca 1680
acctacgact ttattcggca ttgtattetc 1740
acttcgcagt gacgctacaa tgctzaataa 1800
atgtattttc gatgcttcaa ataattctac 1860
gatgttttta ttacctttct ggacatggac 1920
gacagaaagc tctcggacta aatctaaaat 1980
ggtgttacgg gettggaace acatgagget 2040
gtgaactaac cctttaatge tgtaatcaga 2100
atacaatata aatatttatt tgttgttttt 2160
ctactctaaa ttgacagcac agaagagaaa 2220
taagcaactg aaagttgact cagttttcce 2280
caaagctata ttaaggtaca tcattcaagg 2340
atcatttaaa gagctgatta gtacactgca 2400
tttacgctcc aagatagetg aagetgetct 2460
gagtgaagtt gaatggattg caaccacaac 2520
cattggtgta actgctcact ggatcaacce 2580
tgectgcaaa agattaatgg getctcatac 2640
tatccactca gagtatgaaa tacgtgacaa 2700
caactttatg aaggctttca gagtttttgg 2760
aagaaggtgt gaaagtgatg acactgatte 2820



145150155160 gee ctg ggc tgc ctg gtc aag gac tac ttc coo gaa cog gtg acg
gt g528 Ala Lou Sly Cys Leu Val Lys Asp Tyr Phe Pro Qu Pro Val Thr Va

165170175 tog tgg aac tea ggc gee ctg ace ago ggc gtg cac ace tto ccg
get576 Ser Trp Mh Ser Sly Ala Leu Thr Ser Sly Val H's Thr Phe Pro Al a
180185190 gtc eta cag tee tea gga etc tac tee etc age age gtg gtg ace
gtg624 Val Lou G n Ser Ser Ay Leu Tyr Ser Lou Ser Ser Val Val Thr Val
195200205 coc tee ago age ttg ggg ace cag ace tac ate tgc aac gtg aat
cac672 Pro Ser Ser Ser Lou fly Thr G n Thr Tyr Ile Cys Asn Val M H's
210215220 aag ccc age aac ace aag gtg gac aag aaa gtt gag cco aaa tot

tgt 720 Lﬁgﬁw Wladdedd %@théaéﬁ i@t tcds %&x&&&%&& Wedd 0 Lys Ser Cys

22523023 gac aaa act cac ace tgc cca ccg tgc cca gca cot gaa etc ctg

999768 /Affada¥sat Eitrdehat tbBgofadS afda Bl Uabt¥ficltl Aodoh BT Qofd U Lou Lou fly

245250255 gga cog tea gtc ttc etc ttc cce cca aaa cc aag gac ace etc atg816

Sly Pro 3gct¥al +EhEekidlat Eli8aaky Qecklttck YiatehichotldbSaghiabt Thboolou Met 260265270
ate too egg ace cot gag gtc aca tgc gtg gtg gtg gac gtg ago cac864 Ile Ser

Arg Thr Ra@aghtct! eMatteddal aatdtSaay@httYirkaaY dhaafaboc VRtceR@Et Hizf60275280285

agcagotgaa getgttgaat cagaaagccg gottcagett ttaaggccaa accaaacgeg 3120
gtggaattca acttttatgg ctgttgacag aattcttcaa atttgcaaag aagcaggaga 3180
aggcgoactt cggaatatat gcacctctct tgaggttcca atgtaagtgt ttttccectc 3240
tatcgatgta aacaaatgte ggttgttttt gtttaatact ctttgattat getgatttct 3300
cctgtaggtt taatccagca gaaatgetgt tcttgacaga gtgggccaac acaatgegtc 3360
cagttgcaaa agtactcgac atcttgcaag cggaaacgaa tacacagctg geggtegctge 3420
tgcctagtet ccatcagtta agcttgaaac ttcagcgact ccaccattet ctcaggtact 3480
gtgacccact tgtegatgec ctacaacaag gaatccaaac acgattcaag catatgtitg 3540
aagatcctga gatcatagca gotgccatec ttcteccctaa atttcggace tcttggacaa 3600
atgatgaaac catcataaaa cgaggtaaat gaatgcaagc aacatacact tgacgaattc 3660
taatctggee aacctttgag ccataccaaa attattcttt tatttattta tttttgcact 3720
ttttaggaat gttatatccc atctttggct gtgatctcaa tatgaatatt gatgtaaagt 3780
attcttgcag caggttstag ttatccctca gtgtttcttg aaaccaaact catatgtatc 3840
atatgtggtt tggaaatgca gttagatttt atgctaaaat aagggatttg catgatttta 3900
gatgtagatg actgcacgta aatgtagtta atgacaaaat ccataaaatt tgttcccagt 3960
cagaagccc§ tcaaccaaac ttttetttgt gtotgetcac tgtgcttgta ggcatggact 4020
acatcagagt geatctggag cctttggacc acaagaagga attggccaac agttcatctz 4080
atgatgaaga ttttttcget tctttgaaac cgacaacaca tgaagccage aaagagttgg 4140
atggatatct ggeotgtett tcagacacca gggagtctct getcacgttt cotgotattt 4200
goagectete tatcaagact aatacacctc ttcccgeatc ggotgectgt gagaggettt 4260



gaa
Pro
gee
Thr
gto
Val

tgc
Val

gee

gag
Thr
ago
I'le
aag
Thr

gac
flu
aag
Lys
ago
Lou
aag
Ser
aaa
Gn
ctg
Lys
gac
Al a
ace
Pro

cat gag gtc aag tto aac tgg tac gtg gac ggc gtg gag gtg912 du Asp
Val Lys Phe Asn Trp Tyr Val Asp Sly Val flu Val 290295300 cat aat
aca aag cog egg gag gag cag tae aac age acg tac960 His Asn Ala Lys
Pro Arg Gu Au Gn Tyr Asn Ser Thr Tyr 305310315320 19 cgt gtg
gtc etc acc gtc ctg cac cag gac tgg ctg aat ggcl008 Arg Vval Val Ser
Thr Val Leu His Gn Asp Trp Leu Asn Ay 325330335 aag gag tac aag
gtc toe aac aaa gee etc cca gee cc atel056 Lys A u Tyr Lys Cys Lys
Asn Lys Al a Len Pro Ala'Pro Il e 340345350 gag aaa ace ate too aaa
ggg cag occ a gaa cca cag gtgllO4 Gu Lys Thr Ile Ser Lys Ala Lys
tac ac 0 cca too egg gat

g?éé“gﬁfg aégégtg‘é%gtt&gﬁccéagﬁfgégégggt ?ctLaéﬁFagixg ProfSer Arg Asp G u Lou
e %&"’a‘@tgg’a%;tf%g%i% peat i %f%vcafgtt?_v?zt &ona Tyr Pro Ser Asp
spet SR 8%3%?32\5%% sdirtpie GHRAdn adn Tyr Lys Thr
aF;rcgttgtat gcattteatt taatgttttt tgagattaaa agcttaaaca agaatctcta 4500
gttttotttc ttgettttac ttttacttcc ttaatactca agtacaattt taatggagta 4560
cttttttact tttactcaag taagattcta gocagatact tttactttta attgagtaaa 4620
attttcccta agtacttgta ctitcacttg agtaaaattt ttgagtactt tttacacctc 4680

tg 4682

<210> 7

<211> 321

<212> DNA

<213> Artificial

<220>
<223> Description of artificial sequence; Cycloheximide resistant gene

<220>
<221> CDS
<222> (1)..@21)

<400> 7 .

atg gtc aac gta cct aaa acc cga aga acc ttc tgt aag aag tgt ggo 48
Met Val Asn Val Pro Lys Thr Arg Arg Thr Phe Cys Lys Lys Cys Gly

1 5 10 15

aag cat cag cct cac aaa gtg aca cag tat aag aag ggc aag gat tct 96
Lys His GIn Pro His Lys Val Thr Gin Tyr Lys Lys Gly Lys Asp Ser
20 25 30

ttg tat gec cag gga agg agg cge tat gat cgg aag cag agt gge tat 144
Leu Tyr Ala Gin Gly Arg Arg Arg Tyr Asp Arg Lys Gln Ser Gly Tyr
35 40 45

get ggg cag aca aag caa att ttc cgg aag aag get aag acc aca aag 192
Gly Gly GIn Thr Lys Gin lle Phe Arg Lys Lys Ala Lys Thr Thr Lys
50 55 60



405410415 gtg ctg gac tee gac ggc tee ttc ttc etc tan ago aag etc ace

gt 91296 Val Lou Asp Ser Asp Gy Ser Phe Phe Lou Tyr Ser Lys Lou Thr Val
420425430 gao aag age agg tgg cag cag ggg aac gtc ttc tea tgc toe gtg
atgl344 Asp Lys Ser Arg Trp Gn Gn dy Asn Val Phe Ser Cys Ser Val Met
435440445 cat gag gct ctg cat aac cac tac acg cag aag ago ctc tee ctg
tot1392 Hs Qu Ala Leu Hs As,, Hs Tyr Thr Gn Lys Ser Lou Ser Leu Ser
450455460 cog ggt aaa tgald04 Prg Gy Lys 465 <210> 10 <211> 467 <212> PRT
<213> Artificial 20 <223> Synth ti C Construct <400> 10 Met Asp Trp Thr Trp
SerIIeLeutE? a, t 6% 105Ala s Ser Gn Val Gn
Leu Val ¥ s ga agﬁ\lcgg ﬁ/au g\/ $§ “PFE G y a Ser Val Lys Val
: nﬁs“% G

Ser Cys % UArEEI a Cy‘?h Tyr Ay Ile Ser Trp Val
Arg Gn aPro GIyG Gy Leu

agg atg ctg goc att aag aga tgc aag cat ttt gaa ctg gga gga gat 288
Arg Met Leu Ala lie Lys Arg Cys Lys His Phe Glu Leu Gly Gly Asp
85 90 95

aag aag aga aag ggc caa gtg atc cag ttc taa 321
Lys Lys Arg Lys Gly GIn Val lle Gin Phe
100 105

<210> 8

<211> 106

<212> PRT

<213> Artificial

<220>
<223> Synthetic Construct

<400> 8
Met Val Asn Val Pro Lys Thr Arg Arg Thr Phe Cys Lys Lys Gys Gly
1 5 10 15

Lys His GIn Pro His Lys Val Thr GIn Tyr Lys Lys Gly Lys Asp Ser
20 25 30

Leu Tyr Ala GIn Gly Arg Arg Arg Tyr Asp Arg Lys Gin Ser Gly Tyr
35 40 45

Gly Gly GIn Thr Lys Gin Iie Phe Arg Lys Lys Ala Lys Thr Thr Lys
50 55 60

Lys Ile Val Leu Arg Leu Glu Cys Val Glu Pro Asn Cys Arg Ser Lys
65 70 75 80

Arg Met Leu Ala lle Lys Arg Cys Lys His Phe Glu Leu Gly Gly Asp
85 90 95

Lys Lys Arg Lys Gly Gln Val Ile GIn Phe



505560 Gu Trp Met Ay Trp Ile Ser Ala Tyr Asn Ay Asn Thr Asn Tyr Al a
65707580 G n Lys Leu Gn Ay Arg Val Thr Met Thr Thr Asp Thr Ser Thr Ser
859095 Thr Ala Tyr Met Qu Leu Arg Ser Lou Arg Ser Asp Asp Thr Ala Va
100105110 Tyr Tyr Cys Ala Arg Ala Ala Ala Ay @y Tyr Phe Gn Hs Trp Gy
115120125 G n Ay Thr Lou Val Thr Val Ser Ser Ala Ser Thr Lys Ay Pro Ser
130135140 Val Phe Pro Lou Ala Pro Ser Ser Lys Ser Thr Ser Ay @y Thr Al a
145150155160 Ala Leu Ay Cys LoyyVal Lys Asp Tyr Phe Pro Gu Pro Val Thr
Val 165170175 21 Sor Trp Asn Ser Ay Ala Lou Thr Ser Ay Val H's Thr Phe
Pro Ala 18018519QyVal Lou G nger Ser Gy Lou Tyr Ser Lou Ser Ser Val Val
Thr Val 195200205 Pro Ser Ser Ser Leu Ay Thr G n Thr Tyr Ile Cys Asn Va
Asn Hi s 210215220 Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val GQu Pro Lys

Ser Cys @2@2?90235240
<211> 1404
<212> DNA
<213> Artificial

<2200
<223> M2Z3 Heavy chain

<220>
<221> CDS
<222> (1).. (1404)

<400> 9

atg gac tgg acc tgg age atc ctt ttc ttg gtg geca gea gea aca gegt 48
Met Asp Trp Thr Trp Ser lle Leu Phe Leu Val Ala Ala Ala Thr Gly

1 5 10 15

gcc cac tcec cag gtt cag ctg gtg cag tot gga got gag gtg aag aag 96
Ala His Ser GIn Val GIn Leu Val Gin Ser Gly Ala Glu Val Lys Lys
20 25 30

cct ggg gec teca gtg aag gtc tce tge aag got tot ggt tac ace ttt 144
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe
35 40 45

acc age tat ggt atc age tgeg gtg cga cag goc cct gga caa ggg ctt 192
Thr Ser Tyr Gly lle Ser Trp Val Arg Gln Ala Pro Gly GIn Gly Leu
50 55 60

gag tgg atg gga tgg atc agc gct tac aat ggt aac aca aac tat gca 240
Glu Trp Met Gly Trp lle Ser Ala Tyr Asn Gly Asn Thr Asn Tyr Ala
65 70 75 80

cag aag ctc cag ggc aga gtc acc atg acc aca gac aca tcc acg age 288
Gln Lys Leu GIn Gly Arg Val Thr Met Thr Thr Asp Thr Ser Thr Ser
85 90 95

aca goc tac atg gag ctg agg agec ctg aga tct gac gac acg gecc gtg 336
Thr Ala Tyr Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val
100 105 110

tat tac tgt gocg agg geoa gea got gge gga tac tic cag cac tgg gee 384
Tyr Tyr Cys Ala Arg Ala Ala Ala Gly Gly Tyr Phe Gin His Trp Gly
115 120 125



Asp Lys Thr H's Thr Cys Pro Pro Cys Pro Ala Pro Qu Lou Lou Gy 245250255
@y Pro Ser Val Phe Lou Phe Pro Pro Lys Pro Lys Asp Thr Lou Met 260265270
Ile Ser Arg Thr Pro Au Val Thr Cys Val Val Val Asp Val Ser His 275280285
Gu Asp Pro ADu Val Lys Phe Asn Trp Tyr Vol Asp Gy Vol du Val 290295300
Hs v\nh Ala Lys Thr Lys Pro Arg Gu GQu Gn Tyr M Ser Thr Tyr 305310315320
Arg Val Vol Ser Val Lou Thr Vol Lou Hs Gn Asp Trp Lou vnh Ay 325330335
Lys Gu Tyr Lys Cys Lys Val Ser ]ésn Lys Ala Lou Pro Ala Pro Il e 340345350
Gu Lys Thr Ile Ser Lys Ala Lys y Gn Pro Arg Qu Pro Gn Val 355360365
22 Tyr Thr Lou Pro Pro Ser Arg Asp G u Leu Thr Lys Asn G n Val Ser
370375380 Lou Thr Pc Ser plle Ala Val Qu

LOL{ é/ ca
3853903?§ eu i iném; B% agal Ser n Lys Thr Thr Pro
Pro 405410 h\/all S/ %lry % € Lets Tyr Ser Lys Leu Thr

Val

gtec tic ccc ctg gea ccec tec tcc aag age acc tct ggg gge aca geg 480
Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala
145 150 155 160
goc ctg ggc tge ctg gtc aag gac tac ttc ccc gaa cog gtg acg etg 528
Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val
: 165 170 175
teg tge aac tca gge gec ctg acc age gge gtg cac ace tic ccg get 576
Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala
180 185 190
gtc cta cag tcc tca gga ctc tac tcc cte age age gtg gtg acc gtg 624
Val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val
195 200 205
ccc tcc age age ttg gec acc cag acc tac atc tge aac gtg aat cac 672
Pro Ser Ser Ser Leu Gly Thr Gin Thr Tyr Ile Cys Asn Val Asn His
210 215 220
aag ccC age aac acc aag gtg gac aag aaa gtt gag ccc aaa tct tgt 720
Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys
225 230 235 240
gac aaa act cac aca tgc cca ccg tgc cca goa cct gaa cte ctg geg 768
Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly
245 250 255
gga ccg tca gtc tic ctec ttc ccc cca aaa ccc aag gac acc ctc atg 816
Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
260 265 270
atc tcc cgg acc cct gag gtc aca tge gtg gtg gtg gac gtg age cac 864
Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His
275 280 285
gaa gac cct gag gtc aag ttc aac tgg tac gtg gac ggc gte gag gtg 912
Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val
290 295 300
cat aat goc aag aca aag ccg cgg gag gag cag tac aac age acg tac 960

His Asn Ala Lys Thr Lys Pro Arg Giu Glu GIn Tyr Asn Ser Thr Tyr
305 310 315 320



420425430 Asp Lys Ser Arg Trp Gn Gn Ay Asn Val Phe Ser Cys Ser Val Met

435440445 H's Qu Ala Leu H's Asn H s Tyr Thr

A@n Lys Ser

Lew Ser Lets Ser

450455460 Pro Ay Lys 465 <210> 11 <211> 708 <212> DNA <213> Artificial
<220> <223> M273 Light chian <220> <221> CDS <222> (1)..

goo ago ttc cot

(708) <400> 11 atg

etc etc etc ace ctc etc act cac tgt gee ggg48 Met Ala Ser

Phe Pro Leu Leu Leu Thr Lets Lou Thr Hs Cys Ala Ay 151015 too tgg gee cag
tot gtg ctg act cag cca coo teaI%fg tot ggg ace96 Ser Trp Ala G n Ser Vo

Lou Thr Gn Pro Pro Ser Al a Ser

ate tot tgt t

ot gga age aac toe aac atel44

cgt gtg gtc age gtc ctec acc gic ctg cac cag gac tgg ctg aat gge

Arg Val

Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly
325 330 335

aag gag tac aag tgc aag gtc tcc aac aaa gcc ctc cca gec cece ate

Lys Glu

gag aaa
Glu Lys

tac acc
Tyr Thr
370

ctg acc
Leu Thr
385

tgg gag
Trp Glu

gtg ctg
Val Leu

Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile
340 345 350

acc atc tcc aaa goc aaa ggg cag ccc cga gaa cca cag gig
Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gin Val
355 360 365

ctg ccc cca toc cgg gat gag ctg acc aag aac cag gtc age
Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asnh GIn Val Ser
375 380

tegc ctg gtc aaa gge ttc tat ccc age gac atc goc gtg gag
Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val Glu
390 395 400

agc aat ggg cag ccg gag aac aac tac aag acc acg cct cce
Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro
405 410 415

gac tcc gac gge tec ttc ttc ctc tac age aag ctc acc gtg
Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val
420 425 430

gac aag agc agg tgg cag cag gsg aac gic ttc tea tge tec gtg atg

Asp Lys

cat gag
His Giu
450

ccg gat
Pro Gly
465

<210>
<2110
21>
<21

<220>

Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met
435 440 445

get ctg cac aac cac tac acg cag aag age ctc toc ctg tet
Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser
455 460

aaa tga
Lys

10

467

PRT
Artificial

1008

1056

1104

1152

1200

1248

1296

1344

1392

1404

y Thr 23 202530 coo ggg cag agg gtc ace



Pro Gy Gn Arg Val Thr Ile Ser Cys Ser Ay Ser Mi Ser Asn |l e 354045 gga
agt aaa act gta aac tgg tac cag cag etc cca gga acg gcc ccol92 Ay Ser Lys
Thr Val Asn Trp Tyr Gn Gn Leu Pro Gy Thr Ala Pro 505560 aaa etc etc ate
tot agt aat sat cag egg cmtea ggg gto cct gac240 Lys Lou Lets Ile Ser Ser
M Asn Gn Arg Pro Ser Ay Val Pro Asp 65707580 cga tte tot ggc too sag tot
ggo ace tea gee too ctg gee ate agt288 Arg Phe Ser Ay Ser Lys Ser @y Thr
Ser Ala Ser Leu Ala Ile Ser 859095 ggg etc cag tot gag gat gag got gat tat
tae tgt gca gca tgg gat336 Gy Lou Gn Ser Qu Asp Qu Ala Asp Tyr Tyr Cys
Ala Al a gac ago ctg sat ggt gtg gta ttc ggc gga ggg ace
aag ctg gggggg%ﬂ@ﬁ%%ﬂé}e&% Leu Asn Ay Val vVal Phe Ay Ay @y Thr Lys Lets
Thr Val %@‘é 2125 eta ggt cag cec aag gct gee ace tog gtc act ctg ttc oca
coo too4 Leu Gy Gn Pro Lys Ala Ala Pro Ser Val Thr Leu Phe Pro Pro Ser
13013514 g C g tg gtg tgt etc ata

agt 480 Sﬁ)ert”;(és?J Wghr Eg SQFGFI Ine I'aAelqapml\:/E(‘;uil\;%‘g A QlaTﬁ‘é‘ Tﬂ'ggh/\c/al Cys Lou Ile Ser

145150155160 gac ttc tac ccg gga gee gtg aca gtg gee tgg sag gca gat ago
ago528 Asp Phe Tyr Pro Ay Ala Val Thr Val Ala Trp Lys Ala Asp Ser Ser

Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys
20 25 30

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Giy Tyr Thr Phe
35 40 45

Thr Ser Tyr Gly tle Ser Trp Val Arg Gln Ala Pro Gly GIn Gly Leu
50 55 60

Glu Trp Met Gly Trp lle Ser Ala Tyr Asn Gly Asn Thr Asn Tyr Ala
65 70 75 80

Gln Lys Leu GIn Gly Arg Val Thr Met Thr Thr Asp Thr Ser Thr Ser
85 90 95

Thr Ala Tyr Het Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val
100 105 110

Tyr Tyr Cys Ala Arg Ala Ala Ala Gly Gly Tyr Phe Gin His Trp Gly
15 120 125

GIn Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser
130 135 140

Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala
145 150 155 160

Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val
165 170 175



165170175 ace gte aag gag gga gtg gag ace ace aca cmtee aaa caa age aac576
Pro Val Lys Ala Ay Val Qu Thr Thr Thr Pro Ser Lys G n Ser ©Mn 180185190
aac aag tae geg gee age age tac ctg age ctg sag cot gag cag tgg624 Asn Lys
Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Gu d@n Trp 195200205 24
210215220 gtg gag aag aca gtg gcc cct aca gaa tgt tca tag708 Val du Lys
Thr Val Ala Pro Thr Qu Cys Ser 225230235 <210> 12 <211> 235 <212> PRT
<213> Artificial <220> <223> Syn1heti c Construct <400> 12 Met Ala Ser Phe
Pro Lou Lou Leu Thr Leu Lou Thr His Cys Ala Ay 151015 Ser Trp Ala G n Ser
Val Lou Jhr. G,n Pro, Pr er Al r / r..2025 Pro Ay Gn Arg Val Thr
Ile Ser %}'sn%é?n %rryﬁlﬁeﬁ?a %%T%eggiiynvﬁ'ﬁs g@#g%g’%@%ga Ser Lys Thr Val Asn Trp

Tyr Gn Gn Lou 00 Gy Thr Ala"Pro 505560

Val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val
195 200 205

Pro Ser Ser Ser Leu Gly Thr GIn Thr Tyr lle Cys Asn Val Asn His
210 215 220

Lys Pro Ser Ash Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys
225 230 235 240

Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly
245 250 255

Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
260 265 2170

Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His
275 280 285

Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Giu Val
290 295 300

His Ash Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr
305 310 315 320

Arg Val Val Ser Val Leu Thr Val Leu His GIn Asp Trp Leu Asn Gly
325 330 335

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro lle
340 345 350

Glu Lys Thr lle Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro GIn Val
355 360 365



Lys Lou Lou Ile Ser Ser Asn Asn Gn Arg Pro Ser Gy Val Pro Asp 65707580
Arg Phe Ser Ay Ser Lys Ser Ay Thr Ser Ala Ser Leu Ala Ile Ser 859095 Ay
Leu Gn Ser Au Asp Gu Ala Asp Tyr Tyr Cys Ala Ala Trp Asp 100105110 25
Lou Gy Gn Pro Lys Ala Ala Pro Ser Val Thr Lou Phe Pro Pro Ser 130135140
Ser Qu Qu Leu Gn Ala Asn Lys Ala Thr Lou Val Cys Leu Ile Ser
145150155160 Asp Phe Tyr Pro Gy Ala Val Thr Val Ala Trp Lys Ala Asp Ser
Ser 165170175 Pro Val Lys Ala dyy Val GQu Thr Thr Thr Pro Ser Lys G n Ser
Asn 180185190 Asn Lys Tyr Ala Ala Ser Ser Tyr Lou Ser Lou Thr Pro Au dn

T SIS ot o, Bek] P BB I Do Lo

Thr 2102
13 <211> 18 <212> DNA

Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val Glu
385 390 395 400

Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro
405 410 415

Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val
420 425 430

Asp Lys Ser Arg Trp Gin Gln Gly Asn Val Phe Ser Cys Ser Val Met
435 440 445

His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser
450 455 460

Pro Gly Lys
465

<210> 11

<211> 708

<212> DNA

<213> Artificial

£220>
<223> M2Z3 Light chian

<220>

<221> (DS

<222> (1).. (708)

<400> 11

atg goc age tte cect cte cte ctec acc cte ctc act cac tgt gea ggg 48
Met Ala Ser Phe Pro Leu Leu Leu Thr Leu Leu Thr His Cys Ala Gly

1 5 10 15

tcc tgg gec cag tot gtg ctg act cag cca ccc tca geg toct ggg ace 96

Ser Trp Ala Gin Ser Val Leu Thr GIn Pro Pro Ser Ala Ser Gly Thr



<213> artificial <220> <223> nonautol ogus Toll transposon <400> 13
cagt agcggt tctaggcacg ggccgtcogg geggtggcct ggggcggaaa act gaagggg60
ggcggcaccg gcggctcagc cattgtaat atattaatat gcaccactat tggtttactt120
atgtcacagt ttgtaagttt gtaacagcct gaacctggcc gcgccgeccgc cotcgencgl80
cagctgcgct ctectgtott tgagaagtag acacaaatgt gtgtgaagaa ggagaaggga240
gggggcgogg ggt gagcacg gagogt cgcc gcgtttgecge atgcgcaaaa cctgget gge300
tcatctttca ggggaggcga eggtegogggscttgat gaaa aaaat aaaag taaaaact gc360
gact gcgccg tcatgtagcg aatcagcgcc cctggetgta gctgcacgeg ctectgetgg420
aaat gt gt ga agaggsP99g 9999999989 gct gaggggagpat cagttcaa tt gt gggacg480
cttccaaatt aagtggctag gtggggacaa gggegggggt ttgaatctac ttcat aaaac540
ctttttat@l b2k GRY al ARt ACHE lakd ModtclGad Acal T T 144aat aaaggt 600

at aaaaagi g ¢ ReinCArgdohl The 1etRPSYL s@adi} IshOADsepAGA] 9t CCa aat aaaaaaab60
at ggcaacac aagpcaatgc tgtcagtaag gtgacagig g gttcagtcga cggacttgat 720

gccttottcg tgacgtgagg acatttatgc caaacaaacg ccaat aaaca tctaaaat at 780
0gaaaagaaa .20HaCR29L asPta 1 ALEE HCAR LS flacRBAPGRAJaa agaagaagas8al

ggagaaaagy sgaiaame dapAS0BY 9AGIF s IRl IGRPADENIThHEATORBL Ot T Tttt ctaaat 900
tct aat gct asgct gccot ac aaggp@acgttg ccgatggaaaa ctttattttg gtcgat gacc960

aacactgaat taggcccaaa tgttgcaaat agcgtcattt tttttttttt ttttagattt 1020
tattcttaaa céatict 46ttet a@CHk lRACH cddlRAGH ER%ts barl @Bt t Caxpgt gt agtc 1080

t gct ct galyg LbiPBRANaIBOSEH Ash LG GHOAGLAS gt igival Bfakspct ag ctcat aat gt
gt gat ggt t aygacagcat gc t ggt gct gcc at aagat gct aat ggggcaa
ataatttgag attggtcatt aatttaataa tcatttgtgg cagcctaaac gttttcacaa
tgttttticeq toc dtldgaacd afp0B8 et beOtog ot ttarattiplect GROMEL gCa2gBat gaagt t t
atttttt arg Phegbdrtdincaal vl St GO IR SentAad Sért LedQI£ CRASeAgaat ttccat aaat
ctgtaggtag ttttaaaaat gaatatttacgecatttactgc aegtotatgg ggacaaaaca
t aat gt aaca ggt cat aact aaaaat gt gc caat caaagg attgaagacg gaaaacat ga

gtt aatt tegk ctd tagtiot ganedit agagheaigtadttaé agaga acd gacaat tt a33aat t t ccaat

t aaaaaagst

1140
1200
1260
1320
1380
1440
1500
1560

t cat aaatGyy Leu 6incstan&tinAdpt GlatAl4 tspt TyatTyaCyst BbtAld dackabt gag tttgattcaa 1620
tattttotta gctadaélgta tttttgcedht gcttatggtdiatttattttt tgtgttctga 1680

27
gac agc ctg aat ggt gtg gta ttc ggc gga ege acc aag ctg acc gic 384
Asp Ser Leu Asn Gly Val Val Phe Gly Gly Gly Thr Lys Leu Thr Val
115 120 125
cta ggt cag ccc aag get gec cec teg gte act ctg tte ceca cee tee 432
Leu Gly GIn Pro Lys Ala Ala Pro Ser Val Thr Leu Phe Pro Pro Ser
130 135 140
tct gag gag ctt caa goc aac aag gocc aca ctg gtg tet ctc ata agt 480
Ser Glu Glu Leu Gin Ala Asn Lys Ala Thr Leu Val Cys Leu lle Ser
145 150 155 160
gac ttc tac ccg gega gee gtg aca gtg gec tgg aag gea gat age age 528
Asp Phe Tyr Pro Gly Ala Val Thr Val Ala Trp Lys Ala Asp Ser Ser
165 170 175
ccc gtc aag gog gga gteg gag acc acc aca ccc tcc aaa caa age aac 576
Pro Val Lys Ala Gly Val Glu Thr Thr Thr Pro Ser Lys Gln Ser Asn
180 185 190
aac aag tac gog gec age age tac ctg age ctg acg cct gag cag tgg 624
Asn Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln Trp
195 200 205
aag tcc cac aaa age tac age tgec cag gtc acg cat gaa ggg age acc 672

Lys Ser His Lys Ser Tyr Ser GCys Gln Val Thr His Glu Gly Ser Thr

26



gacaat aaaa catttcagtt gacgaagaca aacaaagttc tgttgtgact atgggggggg 1800
ggggcgcct g gggat ggtct cgcccgggga gtaattcagg gtagaaccgc cactgl855 <210> 14
<211> 200 <212> DNA <213> artificial <220> <223> Toll-L transposon sequence
<400> 14 cagt agoggt totaggcacg ggccgtcogg geggtggcct ggggeggaaa

act gaagggg60 ggcucaccg gcggctcagc cotttgtaat atattaatat gcaccactat
tggtttactt120 atgtcacagt ttgtaagttt gtaacagcct gaacctggcc gcgccgccgce

cot coccogl80 cagctgcgct ctectgtc t200 <210> 15 <211> 505 <212> DNA <213>

artificial <220> <223> Toll-R tr nsoposon sequence <400> 15 atatttttag
ccaat agaat ééccataaat ct E@ggtag ttttq@ aat gaatatttac60 catttactgc
aact ot at gg acaaaaca ta gt aaca ggt oat'aact aaaaat gt gcl20 caat caaagg
attgaagac aa%a%%; a&%tgttcéga ctgaa gtagagatcg%%g at at agaaca
tgacaattf étf[f é‘? f tltfadaata tttattttat attatttatt
taacattg tté ¥ 5t | §C§ actgta tttttgccat 300 gottatggtc
ttttattt tgtgttctga aacttttat aalgcttttc agaattttga360 catettttgt

atccacttot taatttcaat gacaataaaa catttcagtt gacgaagaca420 aacaaagtto
t gt t gt gag,,at 9999999 ggggcgect g gggat ggt ct cgeceggggasso

211> 235
<212> PRT
<213> Artificial

<220>
<223> Synthetic Construct

<400> 12
Met Aia Ser Phe Pro Leu Leu
| 5

Ser Trp Ala Gin Ser Val Leu
20

Pro Gly GIn Arg Val Thr lle
35

Gly Ser Lys Thr Val Asn Trp
50 55

Lys Leu Leu [le Ser Ser Asn
65 70

Arg Phe Ser Gly Ser Lys Ser
85

Gly Leu Gln Ser Glu Asp Glu
100

Asp Ser Leu Asn Gly Val Val
115

Leu Thr Leu Leu Thr His Cys Ala Gly
10 15

Thr Gin Pro Pro Ser Ala Ser Gly Thr
25 30

Ser Cys Ser Gly Ser Asn Ser Asn lle
40 45

Tyr Gin Gln Leu Pro Gly Thr Ala Pro
60

Ash Gin Arg Pro Ser Gly Val Pro Asp
75 80

Gly Thr Ser Ala Ser Leu Ala |le Ser
90 95

Ala Asp Tyr Tyr Cys Ala Ala Trp Asp
105 110

Phe Gly Gly Gly Thr Lys Leu Thr Val
120 125



28 gtaattcagg gtagaaccgc cactg505 <210> 16 <211> 2745 <212> DNA <213>
Oryzias |latipes <220> <221> CDS <222> (3C. (2585) <400> 16 gccaaacaaa
cgccaaaaac atctaaaat atg gag aaa aaa agg tea aag ccab3 Met GQu Lys Lys Arg
Ser Lys Pro 15 tot ggt gee caa ttt aga aag aaa aga aaa gaa gaa gag gag aaa
agalOl Ser Gy Ala Gn Phe Arg Lys Lys Arg Lys Qu Gu Gu Gu Lys Arg
101520 gat aaa gaa aag ggg gca ctt eta aga tat ttt gga tog tot ace act149
Asp Lys Gu Lys Sly Ala Lou Louj,Arg Tyr Phe Sly Ser Ser Thr Thr 25303540
gct caa gat gag aca tot ace too ctg cca got ate toe tea gcc acel97 Ala G n
Asp G u Thr Ser Thr Ser Lou Pro Ala Ile Ser Ser Ala Thr 455055 gte aca gtc

tea ccc t t t t245 Val Thr Val Ser Pro
o e SRR PR RS L0I0E KR oo 80

Ser Glu Glu Leu Gln Ala Asn Lys Ala Thr Leu Val Cys Leu lle Ser

145 150

Asp Phe Tyr Pro Gly Ala Val Thr
165

Pro Val Lys Ala Gly Val Giu Thr
180

Asn Lys Tyr Ala Ala Ser Ser Tyr
195 200

Lys Ser His Lys Ser Tyr Ser Cys

155 160

Val Ala Trp Lys Ala Asp Ser Ser
170 175

Thr Thr Pro Ser Lys Gln Ser Asn
185 190

Leu Ser Leu Thr Pro Glu Gin Trp
205

Gln Val Thr His Glu Gly Ser Thr

210 215 220

Val Glu Lys Thr Val Ala Pro Thr Glu Cys Ser
225 230 235

<210> 13

<211> 1855
<212> DNA

<213> artificial

<220>

<223> nonautologus Toll transposon

<400> 13
cagtageggt tctaggcacg ggccgtocgg gogeteggoet ggggeggaaa actgaaggeg 60

ggoggeaccg gegegctcage cottigtaat atattaatat geaccactat tggtttactt 120

atgtcacagt ttgtaagttt gtaacagect gaacctggee gogecgecge cetogeceog 180

cagetgcget ctoctgteott tgagaagtag acacaaatgt gtgtgaagaa ggagaaggga 240

gggeecgogeg ggtgageace gagegtegeo gegtttgoge atgegeoaaaa ccotggetgge 300



606570 act cat gta gtt cca cag ttg tta cot gag caa agt ttt gat agt gag293

Thr H's Val Val Pro Sin Lou Lou Pro Qu G n Ser Phe Asp Ser du 758085 get
gaa gac gtt gtt cca tot acg tot acc cag ctt gag act tea gaa34l Ala G u Asp
Val Val Pro Ser Thr Ser Thr G n Lou Gu Thr Ser G u 9095100 atg cot ggt gat
gaa acc cca ctg acc cog act got gag gac cag cot389 Met Pro Sly Asp G u Thr
Pro Lou Thr Pro Thr Ala Qu Asp G n Pro 105110115120 29 125130135 cgg atg
gag otg gtt cga aga gga cca agt ggo eta cca cot gac ttt485 Arg Met A u Leu
Val Arg Arg Ay Pro Ser Ser Ile Pro Pro Asp Phe 140145150 gtt ttc cca aga

2ot 920 B0 SRRl B S Bt ol D10 00 P

Ser Asp

agt
Au
ate

Cys

ggt
Lys
ttt
Phe

s S

et
cttccaaatt
ctttttatat
ataaaaaata
atggcaacac
gocttottog
ggaaaagaaa
ggagaaaaga
tctaatgcta
aacactgaat
tattcttaaa
tegctotgcte
taaaaaaget
ataatttgag
tgttttttte
attttttatt
ctgtaggtag
taatgtaaca
gttaattttt
tcataaatgt
tattttetta

taacttttat

e act

g Sheeckeh eRassy

Lo oL AR
aaa ttg629 Met
Teaomer

1 Phe

2cgtey e
tggé{tcgga{tg%éégacg

aagtegctag gtgggeacaa gggogggest ttgaatctac ttcataaaac

tataagtcag tcataaggtg acattctata
tattctgett titttgggtt aattttgtst

aaaacaatgc tgtcactaag gtgacagttig

tgacgtgagg acatttatgc caaacaaacg

aggtcaaage catctggtge ccaatttaga

gataaagaaa agggtaagtc ctcacagctt

cctgecctac aacaacgttg ccgatgaaaa

taggcccaaa tgttgcaaat agcgtcattt

aatttgetet gecttaactt gtaacattag

taacacaaag gttttgttegg gttttgctet

gtgatggtta cacagcatge tggtgctegce

attggtcatt aatttaataa tcatttgtgg

gggttaattt

acatttaact ggggatttag

tgttttacaa atgtgggatt atattttitag

ttttaaaaat gaatatttac catttactge

ggtcataact aaaaatgtgc caatcaaagg

cttctctgaa gtagagatcg atatagaaca
ttttaaaata tttattttat attatttatt
gotaactgta ttittgecat gettatgete

aatgettttc agaattttga catcttttet

acctacattt
gaaatgtceca
gttcagtoga
ccaataaaca
aagaaaagaa
gatgeatgtt
ctttatttts
titttttttt
ttatgattca
tgtatactag
ataagatget
cagcctaaac
tgagectgea
ccaatagaat
aactctateg
attgaagacg
tgacaattta
taacattgag
ttttattttt

atccacttct

taataaaggt
aataaaaaaa
cggacttgat
tctaaaatat
aagaagaaga
ttttctaaat
gtcgatgace
ttttagattt

tgtgtotgtc

ctcataatgt

aatgggecaa
gttttcacaa
tatgaagttt
ttccataaat
ggacaaaaca
gaaaacatga
aatttccaat
tttgattcaa
tgtgttctea

taatticaat

rq Lys r Lou Val Ser dy
élgg‘lg%e égd; gtg aag aac ago
s Val

4Ws Asn Ser Lou Phe

540
600
660
720
780
840
900
960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740



ttt too aac aaa aac att eat tta ace act tot ggt ace gee aac tgg677 Phe Ser
Asn Lys Asn |Ile Asn Lou Thr Thr Ser Ay [hr Ala Asn Trp 205210215 aaa cat
gee ago ace tac etc aca gca cac gee aaa age cca gee cac725 Lys H s Ala Ser
Thr Tyr Leu Thr Ala His Qu Lys Ser Pro Qu H's 220225230 etc eat tgt atg
aaa gee tgg aag gaa ctg tea ggg agg atc age agt773 Lou Asn Cys Met Lys Al a
Trp Lys Qu Lou Ser Ay Arg Ile Arg Ser 235240245 ggg aaa ace att gat aag
cag gag atg gca ott ctg gee gagzg g egg821 Gy Lys Thr Ile Asp Lys Gn Qu
Met Ala Lou Lou Gu u Arg 250255260 gtg age tgg age gca gtg cta ace

Te Ao et %“*“%2 5%8&5%%?%3@%9' kel ety Z%E‘f"ttéc’éofhitg a0
T oy areRlE BB B sl bRe qned Beloodt St T 7 G atn gm0 ot

gaa ctg atg goo egg965 Thr Ser Ser Asn Gy Asn Phe Leu Lys Gu Val du Lou
Met Al a Ag 390305310 30 315320325 gca agt cac aac age tac ata ggc cat cat
gtg cag @afy ggp ctt att1061

<212> DNA
<213> artificial

220>
<223> Toll1-L transposon sequence

<400> 14
cagtagoggt tctaggcaceg ggoogtcogg goggtggect ggggeoggaaa actgaagggg 60

ggeggeaceg geggctcage cotttgtaat atattaatat geaccactat tggtttactt 120
atgtcacagt tigtaagttt gtaacagcct gaacctggcc gegeccgecoge cctegecceg 180
cagectgeget ctectgtett 200
<210> 15

<211> 505

<212> DNA

<213> artificial

<220>
<223> Tol1-R transoposon sequence

<400> 15
atatttttag ccaatagaat ttccataaat ctgtaggtag ttttaaaaat gaatatttac 60

catttactgc aactctatgg ggacaaaaca taatgtaaca ggtcataact aaaaatgtge 120
caatcaaagg attgaagacg gaaaacatga gttaattttt cttctcotgaa gtagagatce 180
atatagaaca tgacaattta aatttccaat tcataaatgt ttttaaaata tttattttat — 240
attatttatt taacattgag tttgattcaa tattttctta gctaactgta tttttgeecat 300
gottatggtc ttttattttt tgtagttctga taacttttat aatgetittc agaattttga ‘ 360
catottttgt atccacttct taatttcaat gacaataaaa catttcagtt gacgaagaca 420

aacaaagtic tgttgtgact atggegegee gggegcecctg gggatggtct cgeceogggga 480



Al a
ttg
Ser
aaa
Rho
ttg
Val

cat

Met

atg
Lou
caa
Tyr
gee
Lou
aca
Asn

H s
age
Lys
ttt
Ile

Ser
ttg
Ser
t at
Ser
tea gtt

WMh Ser Tyr

ago aaa ate
Ile Leu Ser
tca ata att
Ile Leu Asp
ata att aga

Ile @y Hs Hs Val Gn Mih Gu Lou Ile 330335340 gat
eta too got ata gtg gat gao ate aaall09 Asp Lou Lou
Ala Ile Val Asp Asp Ile Lys 345350355360 aag gca
ctg gac tgc act ctg gat ata agoll57 Lys Ala Lys Tyr
Cys Thr Lou Asp Ile Ser 365370375 cac aca gaa cag
gtg gtg tea ctg atg gagl205 His Thr Au G n Lou Ser
Ile Ile Arg Val Val Ser Leu t du 380385390 aag cot cag ate agg gaa
ttt atg ggg ttt ttg gag gca gag gagl253 Lys Pro Gn Ile Arg Gu H s Rho
G st u G u 395400405 tcc aca ggc g cac ttg gca too
ate %tggﬁgég%ga%ﬁ%ctﬁat% gagl301 Ser Thr Ay G n Hi g&ﬁeu Ala Ser Met Ile
Asn Arg Leu Gu G u 410415420 tta gga att tct ttt gaa gac tgc aga gga
tea &H3hy gt aat gggl349 Leu Gy Ile Ser Rho Gu Asp Cys Arg Ay G n Ser
Asp MhyGFls 425430435440 goa aat atg aaa ggc aaa aat aag gga gta caa

agg &4& tgy 9aal397 Ala Asn Met Lys Ay Lys Asn Lys Ay Val
204phe.@ag aat cc cgt got ctg ttt ttg cca tgc ggt gca cac
n Pro Arg Ala Lou Phe Lou Pro Cys Ay Ala His Thr

Lou

ttg aat 1445 Lys

<220>
<2215
<222

CDS

<400> 16

gccaaacaaa cgccaaaaac atctaaaat

tct ggt gec caa
Ser Gly Ala GIn
10

gat aaa gaa aag
Asp Lys Glu Lys
25

gct caa gat gag
Ala GIn Asp Glu

gtc aca gtc teca
Val Thr Val Ser
60

act cat gta gtt
Thr His Val Val
75

got gaa gac gtt
Ala Glu Asp Val
90

atg coct ggt gat
Met Pro Gly Asp
105

c¢ta cca act gac

(30). . (2585)

ttt aga aag aaa
Phe Arg Lys Lys
15

ggg gea ctt cta
Gly Ala Leu Leu
30

aca tct acc tcec
Thr Ser Thr Ser
45

ccc cct cag gat
Pro Pro Gln Asp

cca cag ttg tta
Pro GIn Leu Leu
80

gtt cca tct acg
Val Pro Ser Thr
95

gaa acc cca ctg
Glu Thr Pro Leu
110

cct geca aag tgg

atg gag aaa
Met Glu Lys
1

aga aaa
Arg Lys

gaa
Glu

ttt
Phe

aga tat
Arg Tyr

get
Ala

ctg cca
Leu Pro
50

gag cta
Glu Leu
65

cca
Pro

cct gag
Pro Glu

caa
Gin

tot acc
Ser Thr

cag
GIn

act
Thr
115

acc ccg
Thr Pro

ccc tca cot

Leu Pro Thr Asp Pro Ala Lys Trp Pro Ser Pro

aaa agg tca
Lys Arg Ser
5

aag cca
Lys Pro

aaa
Lys

aga
Arg

gaa gag gag
Glu Glu Glu
20

act
Thr
40

gga teg tet
Gly Ser Ser

ace
Thr

aca
Thr

atc tca teca
lle Ser Ser

gee
Ala
55

tct
Ser

got
Ala

tét aca tce
Ser Thr Ser
70

agt ttt gat
Ser Phe Asp
85

agt
Ser

gag
Glu

tca
Ser

ctt gag act
Leu Glu Thr
100

gaa
Glu

cag occt
Gin Pro
120

gct gag gac
Ala Glu Asp

ctg act gac agg ata
Leu Thr Asp Arg lle

53

101

149

197

245

293

341

389

437

Gn Ala Arg



460465470 tta gtt gtg tgt gat get get aag aga tot gtt gat got atg age
tacl1493 Leu Vol Val Cys Asp Ala Ala Lys Arg Ser Val Asp Ala Met Ser Tyr
475480485 ttt ggt gtc ctg caa aag ctt tac act tta ttt tca gee tot gee
caal541 Phe Ay Val Lou Gn Lys Lou Tyr Thr Leu Phe Ser Ala Ser Ala G n
490495500 31 505510515520 aca gaa aca agg tgg gag ago aaa atc aaa age ate
gag coo atg aggl637 Thr A u Thr Arg Trp GQu Ser Lys Ile Lys Ser Ile Qu Pro
Met Arg 525530535 tac cag gga goj, gca gtg aga gag got tta ata gaa gtg aga
gac aagle85 Tyr Gn Gy Ala Ala Vol Arg Gu Ala Lou Ile Au Val Arg Asp Lys
540545550 ace aaa g?% cca gtt atgsaag get gag gpo cag tot ttg tot gaa
gagl733 Thr Lys Asp ro VaI Ile Lys Al a Glu Ala G n Ser Leu Ser Au Qu

55556056 to tgg cat gac
att 1781 %fg% %Q%ﬁ cc% tager 1S °§2 &j% g%%q tgVaI rp Hs Asp Ile
57057558 F OE} ca a a aa ago a?@ ?c atg cag tot cca aat

at g1829 Leu Ser Thr Ile Lys Hi s VaI Ser Lys Lou Met G n Ser Pro Asn Met

58559059;&0 th cca aga aat gac agt gat ggg aga agt tgt cat cac cac tat 533
Val Phe Pro Arg Asn Asp Ser Asp Gly Arg Ser Cys His His His Tyr

155 160 165
ttc agg aag aca cta gta agt ggt gaa aaa ata gca aga act tgg ttg 581
Phe Arg Lys Thr Leu Val Ser Gly Glu Lys |le Ala Arg Thr Trp Leu
170 175 180
atg tat tca aaa gtg aag aac agec ctc ttt tge ttt tgt tge aaa ttg 629
Met Tyr Ser Lys Val Lys Asn Ser Leu Phe Cys Phe Cys Cys Lys Leu
185 190 195 200
ttt tec aac aaa aac att aat tta aca act tct ggt aca gca aac tgg 677
Phe Ser Asn Lys Asn Ile Asn Leu Thr Thr Ser Gly Thr Ala Asn Trp
205 210 215
aaa cat gca agc aca tac ctc aca gca cac gaa aaa agc cca gaa cac 725
Lys His Ala Ser Thr Tyr Leu Thr Ala His Glu Lys Ser Pro Glu His
220 225 230
ctc aat tgt atg aaa gca tgg aag gaa ctg tca ggg agg atc aga agt 773
Leu Asn Cys Met Lys Ala Trp Lys Glu Leu Ser Gly Arg lle Arg Ser
235 240 245
gegeg aaa aca att gat aag cag gag atg gca ctt ctg gaa gag gag cgg 821
Gly Lys Thr lle Asp Lys Gin Glu Met Ala Leu Leu Glu Glu Glu Arg
250 255 260
gtg aga tgg aga gea gtg cta acc cgt ctc att get att gtg cag teca 869
Val Arg Trp Arg Ala Val Leu Thr Arg Leu lle Ala Ile Vai Gin Ser
265 270 275 280
ctg goa gtt cgg aat ttg get cta agg gga cac aca gaa aca ctg tic 917
Leu Ala Val Arg Asn Leu Ala Leu Arg Gly His Thr Glu Thr Leu Phe
285 290 295
aca tca tca aat ggg aat ttt ttg aaa gag gtt gaa ctg atg gec agg 965
Thr Ser Ser Asn Gly Asn Phe Leu Lys Glu Val Glu Leu Met Ala Arg
300 305 310

ttt gat ccc ata atg aaa gat cat ctt aac cgt gta tta aga gga aca 1013
Phe Asp Pro Ile Met Lys Asp His Leu Asn Arg Val Leu Arg Gly Thr



cat gtg gac eta got gtg agt ott ttg aag
Asp Leu Ala Val Ser Lou Leu Lys Lys Thr
tac agg gca aat ggc ttt gtg aat gca cag
Ala Asn Ay Phe Val Asn Ala G n Met Al a
gaa atg aat gto gag got att ttg aaa caa

aag act gaa caa agt etcl877 H s Val
Gu Gn Ser Lou 605610615 cag age
atg gca gee aaal925 G n Ser Tyr Arg
Ala Lys 620625630 gaa atg tgc aag
aaa agalo73 Au Met Cys Lys G u Met

M Val GQu Ala lle Lou Lys G n Lys Arg 635640645 ata aga tee aca aag tgc
caa ttc tog tat gas tea cac gat .,gag cot2021 | |e Arg Ser Thr Lys Cys G n
Phe Ser Tyr Qu Ser H's Asp Gu Pro 650655660 no agt gac gca ctt aaa aag
ttg gag gtt gapg ttt tto aat3€7tt gt t 2069 e Ser Asp Ala Lieu Lys Lys Len
A u Vval GI u Phe Phe Asn Val 66567067 80 gtt gat gaa gcc ttg tea goo
ate gcg agh 9% u Aigsilou Ser Ala Ile Ala
Gu Arg ﬁﬁ g%gﬁ 555 0 gac gag gag ctg acg gag
caa tgc G'Se‘ﬂfssSe ?H ﬁ fgﬁ u Gu Lou Thr Au G n Cys
Gu Ala Lou yl\/h IIe Lou HIS 715720 ttt gag aag aao tgg gat ttg gac

agt aga gg%gttgtt{g ngctag&% gc@actgttgczgcqlata gtg

Asp Leu Leu Ser Ser Lys Ile Leu Ser Ala lle Val
345 350 355

act
Thr

ata att ctg gac tge
lle 1le Leu Asp Cys
370

aag gca aaa tat ttt tca
Lys Ala Lys Tyr Phe Ser
365

gtt ata att aga gtg
Val Ile lle Arg Val
385

gte
Val

gaa cag ttg tca
Glu GIn Leu Ser
380

cac aca
His Thr

cat ttt atg ggg ttt
His Phe Met Gly Phe
400

ttg
Leu

cag atc agg gaa
Gin llie Arg Glu
395

aag cct
Lys Pro

aac
Asn
420

cag cac ttg gca tcc atg atc tta
GIn His Leu Ala Ser Met lle Leu
415

tcc aca
Ser Thr
410

ggc
Gly

teca
Ser

att
lle

tet ttt gaa gac tgc aga gga caa
Ser Phe Glu Asp Cys Arg Gly Gin
430 435

tta gga
Leu Gly
425

aaa ggc aaa aat aag gga gta caa
Lys Gly Lys Asn Lys Gly Val Gin
445 450

gca aat atg
Ala Asn Met

gcc
Ala

cgt get ctg
Arg Ala Leu
460

ttt ttg cca tge ggt
Phe Leu Pro Cys Gly
465

aag aat ccc
Lys Asn Pro

gca
Ala

gat
Asp

tta gtt gtg
Leu Val Val
475

tgt gat gct got aag aga tct gtt
Cys Asp Ala Ala Lys Arg Ser Val
480

ctt tac act tta ttt
Leu Tyr Thr Leu Phe
495

tca
Ser
500

ttt get gto
Phe Gly Val
490

ctg caa aag
Leu GIn Lys

ata ctg aag agt cag gtg age atc act
Ile Leu Lys Ser Gln Val Ser lle Thr

cga tgg goo
Arg Trp Ala

gat gac atc aaa 1109
Asp Asp lle Lys

360
ctg gat ata agec 1157
Leu Asp Ile Ser

375
tca ctg atg gag 1205
Ser Leu Met Glu
390

gag gca gag gag 1253
Glu Ala Glu Glu
405
aga ctt gag gag 1301
Arg Leu Glu Glu
tat gat aat ggg 1349
Tyr Asp Asn Gly

440
agg ctc tta gaa 1397
Arg Leu Leu Glu

455
cac aca ttg aat 1445
His Thr Leu Asn
470

goct atg agc tac 1493
Ala Met Ser Tyr
485
gec tet goc caa 1541
Ala Ser Ala GiIn
cta aag tcg tgeg 1589

Leu Lys Ser Trp



Phe
aag
Lou
t ot
Met
etc
Ile
tca
Lou
ctc
Asn
t at
Asp

du
sac
Pro
ttc
Ser
agg
Al a
aaa
Lys
act

Lys Asn Trp Asp Lou Asp Ser Arg Qu Lou Va

Gn GQu lle 730735740

ttg cot sac tta cca tea acg act cca agt etc ctt gag etc2309 Lys M
Asn Lou Pro Ser Thr Thr Pro Ser Leu Lou G u Lou 745750755760 ate

atg tot gat aag gat eta tea gaa ate tat cog aac ttt2357 Ile Ser

Phe

Asp Lys Asp Leu Ser Qu Ile Tyr Pro Asn Phe 765770775 tgg act got
att gca etc ace ttg cca gtc act gtg get caa2405 Trp Thr Ala Lou Arg
Lou Thr Lou Pro Val Thr al AIa G n 780785790 goa gag agg ago ttt
eta aaa ttg aft aag tog tac g agg2453 Ala Qu Arg Ser Phe Ser Lys
kgu Il e Lys SefjpTyr Lou Arg%§95800805 tegypca atg tea cag gag cga

aac ctt gee gtt gtt ago ate

01 Ser Thr Met Ser

Gn Au Arg Lou Thr

Lou AlasaYala Y& t28%ag akceaa%u%@laéﬁ ﬁégagC@ce att gedt @ 1@9;9 gag cag ate tca

ﬂﬁlmghhrﬂ Trgaty 989 rSi1e8lu PRlHeayy G U
ITe Asp G 258308 5840 sbgt gca tea qgg aag get agg aag gtt agg

ttt tag ttggtgtttt2595 Phe Al a Ser Arg Lys Ala Arg Lys Val Arg Phe 845850

ctottalt gl ale@gbCid Aadld Medlot thAltaldR@60nh GaSalel  Ol16eH 0at aaaag 2655
ottt gt GOty diRtGARRALAlh VAl i &Ik LAl |leald 0APAEabs BAOT LT gattcaatat 2715

gat
Val

540 545 550

acc aaa gac cca gtt ata aag get gag gec cag tet ttg tect gaa gag
Thr Lys Asp Pro Val lle Lys Ala Glu Ala GIn Ser Leu Ser Glu Glu
555 560 565

gta ggg tcg tac cge ttec aac atc tge aca gtc gta tgg cat gac att
Val Gly Ser Tyr Arg Phe Asn lle Cys Thr Val Val Trp His Asp Ile
570 575 580

cta tct aca ata aag cat gitc agc aaa ctc atg cag tct cca aat ate
Leu Ser Thr lle Lys His Val Ser Lys Leu Met GIn Ser Pro Asn Met
585 590 595 600

cat gtg gac cta got gtg agt ctt ttg aag aag act gaa caa agt cte
His Val Asp Leu Ala Val Ser Leu Leu Lys Lys Thr Glu Gin Ser Leu
605 610 615

cag agc tac agg gea aat ggc ttt gtg aat geca cag atg geca gecc aaa
Gin Ser Tyr Arg Ala Asn Gly Phe Val Asn Ala GIn Met Ala Ala Lys
620 625 630

gaa atg tgc aag gaa atg aat gtc gag gct att ttg aaa caa aaa aga
Glu Met Cys Lys Glu Met Asn Val Glu Ala |le Leu Lys GIn Lys Arg
635 640 645

ata aga tcc aca aag tgc caa ttc tcg tat gaa tca cac gat gag cct
I le Arg Ser Thr Lys Cys GIn Phe Ser Tyr Glu Ser His Asp Glu Pro
650 655 660

ttc agt gac geca ctt aaa aag titg gag gtt gaa ttt ttc aat gtt gtt
Phe Ser Asp Ala Leu Lys Lys Leu Glu Val Giu Phe Phe Asn Val Val
665 670 675 680

gtt gat gaa gecc ttg tca gec atc gog gag agg tit tocc aca tig gaa
Val Asp Glu Ala Leu Ser Ala lie Ala Glu Arg Phe Ser Thr Leu Glu
685 690 695

gtt gta caa aac aga ttt ggg gtt ttg acc aat ttc cca age ctt gga
Val Val Gln Asn Arg Phe Gly Val Leu Thr Asn Phe Pro Ser Leu Gly

1733

1781

1829

1877

1925

1973

2021

2069

217

2165

Gnlle Ser Tyr Asp



tttcttagct aactgtattt ttgccatgct2745 <210> 17 <211> 851 <212> PRT 33 <213>
Oryzias latipes <400> 17 Met Qu Lys Lys Arg Ser Lys Pro Ser Ay Ala G n
Phe Arg Lys Lys 151015 Arg Lys Gu Qu Gu GQu Lys Arg Asp Lys Gu Lys Ay
Ala Lou Leu 202530 Arg Tyr Phe Ay Ser Ser Thr Thr Ala A n Asp Gu Thr Ser
Thr Ser 354045 Leu Pro Ala Ile Ser Ser Ala Thr Val Thr Val Ser Pro Pro Gn
Asp 505560 G u Lou Pro Ser Thr Ser Ser Ala Thr His Val Val Pro Gn Lou Leu
65707580 Pro Gu A n Ser Phe AsppSer GQu Ala Au Asp Val Vval Pro Ser Thr
859095 Ser Thr G n Leu Au Thr Ser Gu Met Pro Ay Asp GQu Thr Pro Lou
100105110 Thr PreoThr Ala Qusp G n Pro Ly Pro Thr Asp Pro Ala Lys Trp
115120125 Pro Ser Pro Leu Thr Asp Arg Ile Arg Met Gu Lou Val Arg Arg Ay
130135148 cRiap gsebtaRE ghd 62aRzd g BaltR s Bac\Rh cBh&eatPro22g Asn Asp Ser Asp

Asp Giu Glu Leu Thr Glu Gln Cys Glu Ala Leu Gly Asn |le Leu His

ns 720 725

ttt gag aag aac tgg gat ttg gac agt aga gag ctt gtt cag gaa atc 2261
Phe Glu Lys Asn Trp Asp Leu Asp Ser Arg Glu Leu Val Gln Glu lle
730 735 740

aag aac ttg cct aac tta cca tca acg act cca agt ctc ctt gag ctc 2309
Lys Asn lLeu Pro Asn Leu Pro Ser Thr Thr Pro Ser Leu Leu Glu Leu
745 750 755 760

atc tct ttc atg tot gat aag gat cta tca gaa atc tat ccg aac ttt 2357
Ile Ser Phe Met Ser Asp Lys Asp Leu Ser Glu lle Tyr Pro Asn Phe
765 770 715

tgg act get ctc agg att gea cte ace ttg cca gtc act gtg get caa 2405
Trp Thr Ala Leu Arg Ile Ala Leu Thr Leu Pro Val Thr Val Ala Gin
780 785 790

gca gag agg age ttt tca aaa cta aaa ttg atc aag tcg tac ctg agg 2453
Ala Glu Arg Ser Phe Ser Lys Leu Lys Leu ile Lys Ser Tyr Leu Arg
795 800 805

tca aca atg tca cag gag cga ctc act aac ctt goc gtt gtt age atc 2501
Ser Thr Met Ser GIn Glu Arg Leu Thr Asn Leu Ala Val Val Ser lle
810 815 820

aat cac tca gta ggg gag cag ata tca tat gat gat gtt att gac gag 2549
Asn His Ser Val Gly Glu Gin lle Ser Tyr Asp Asp Val lle Asp Glu
825 830 835 840
ttt gea tca aga aag got agg aag gtt agg ttt tag ttggtstttt 2595
Phe Ala Ser Arg Lys Ala Arg Lys Val Arg Phe

845 850
ctgttattgt attegtecte cagttatatt tattttagce tgtcatttgt gtgataaaag 2655
gtttgtgett tataatattt attttatatt atttattcaa tattgagttt gattcaatat 2715
tttettaget aactgtattt ttgecatget : 2745
L2100 17

<211> 851
<212> PRT



145150155160 Gy Arg Ser Cys Hs H's Hs Tyr PS Arg Lys Thr Leu Val
165170175 34 GQu Lys Ile Ala Arg Thr Trp Lou Met Tyr Ser Lys Val Lys Asn
180185190 Leu Phe Cys Phe Cys Cys Lys Lou PI, e Ser Asn Lys Asn Ile Asn
195200205 Thr Thr Ser Ay Thr Ala Asn Trp Lys His Ala Ser Thr Tyr Leu
210215220 Ala His Qu Lys Ser Pro Qu His Leu Asn Cys Met Lys Ala Trp
225230235240 A u Leu Ser Ay Arg Ile Arg Ser Ay Lys Thr Ile Asp Lys

A u 245250255 Met Ala Leu Laad@ Gu Qu Gu Arg Val Arg Trp Arg Ala Va
Thr 260265270 Arg Leu Ile Ala Ile Val Gn Ser Lou Ala Val Arg Asn Lou
Leu 215280988 Ftipe€ly Hs Thr A u Thr Lou Phe Thr Ser Ser Asn Gy Asn
Lou 290295300 Lys Qu Val Gu Lou Met Ala Arg Phe Asp Pro Il e Met Lys

H s 0095310315320 Leu Asn Arg Val Leu Arg Ay Thr Ala Ser His Asn Ser

Ser
Leu
Thr
Lys
Gn
Lou
Al a
Phe
Asp
Tyr

Ile Ay 325330335
Met Glu Lys Lys Arg Ser Lys Pro Ser Gly Ala GIn Phe Arg Lys Lys
1 5 10 15

Arg Lys Glu Glu Glu Glu Lys Arg Asp Lys Glu Lys Gly Ala Leu Leu
20 25 30

Arg Tyr Phe Gly Ser Ser Thr Thr Ala Gln Asp Glu Thr Ser Thr Ser
35 40 45

Leu Pro Ala |le Ser Ser Ala Thr Val Thr Val Ser Pro Pro Gin Asp
50 55 60

Glu Leu Pro Ser Thr Ser Ser Ala Thr His Val Val Pro Gln Leu Leu
65 70 75 80

Pro Glu GIn Ser Phe Asp Ser Glu Ala Glu Asp Val Val Pro Ser Thr
85 90 95

Ser Thr Gin Leu Glu Thr Ser Glu Met Pro Gly Asp Glu Thr Pro Leu
100 105 10

Thr Pro Thr Ala Glu Asp Gln Pro Leu Pro Thr Asp Pro Ala Lys Trp
115 120 125

Pro Ser Pro Leu Thr Asp Arg |le Arg Met Glu Leu Val Arg Arg Gly
130 135 140

Pro Ser Ser lle Pro Pro Asp Phe Val Phe Pro Arg Asn Asp Ser Asp
145 150 155 .- 160

Gly Arg Ser Cys His His His Tyr Phe Arg Lys Thr Leu Va! Ser Gly
165 170 175

Ser Gy



Hs Hs Val Gn Asn Gu Lou Ile Asp Leu Lou Ser Ser Lys Ile Lou 340345350
Ser Ala Ile Val Asp Asp Ile Lys Lys Ala Lys Tyr Phe Ser Ile Ile 355360365
35 Leu Asp Cys Thr Leu Asp Ile Ser H's Thr Qu G n Leu Ser Vol Ile
370375380 | le Arg Vol Val Ser Lou Met Qu Lys Pro Gn lle Arg Gu H s Phe
385390395400 Met dy Phe Leu Gu Ala Qu Gu Ser Thr Gy Gn H's Lou Ala
Ser 405410415 Met Ile Leu Mh Arg Lou Qu (flu Lets Ay Ile Ser Rho A u Asp
Cys 420425430 Arg Ay Gn Ser T# Asp Mh Ay Ala Mh Met Lys Ay Lys Asn Lys
435440445 dy Vol Gn Ala Arg Leu Lou flu Lys Asn Pro Arg Ala Lau Phe Lets
450455460u Byl leyda @ eyThAlTap HiusMeTHyr Bertlsys AshLysoAsn\Bet Val Cys Asp Ala Ala Lys
465470475480 Arg8®Ber Val Asp ®Bba Met Ser Ty30 Phe Ay Val Leu Gn Lys Lou
Tyr 485490495 Thr Lou Phe Ser Ala Ser Ala Gn Arg Trp Ala Ile Lou Lys Ser
G n 500505510 Vval Ser Ile Thr Lou Lys Ser Trp Thr Qu Thr Arg Trp flu Ser
Lys Leu Phe Cys Phe Cys Cys Lys Leu Phe Ser Asn Lys Asn Ile Asn Leu

195 200 205

Thr Thr Ser Gly Thr Ala Asn Trp Lys His Ala Ser Thr Tyr Leu Thr
210 215 220

Ala His Glu Lys Ser Pro Glu His Leu Asn Cys Met Lys Ala Trp Lys
225 230 235 240

Glu Leu Ser Gly Arg Ile Arg Ser Gly Lys Thr lle Asp Lys Gin Glu
245 250 255

Met Ala Leu Leu Glu Glu Glu Arg Val Arg Trp Arg Ala Val Leu Thr
260 265 270

Arg Leu lle Ala Ile Val GIn Ser Leu Ala Val Arg Asn Leu Ala Leu
275 280 285

Arg Gly His Thr Glu Thr Leu Phe Thr Ser Ser Asn Gly Asn Phe Leu
290 295 300

Lys Glu Val Glu Leu Met Ala Arg Phe Asp Pro lle Met Lys Asp His
305 310 315 320

Leu Asn Arg Val Leu Arg Gly Thr Ala Ser His Asn Ser Tyr lle Gly
325 330 335

His His Val Gin Asn Glu Leu Ile Asp Leu Leu Ser Ser Lys |lle Leu
340 345 350

Ser Ala |le Val Asp Asp lle Lys Lys Ala Lys Tyr Phe Ser lle lle
355 360 365



515520525 | le Lys Ser Ile Gu Pro Met kg Tyr Gn Ay Ala Ala Val Arg flu
530535540 Ala Leu Ile flu Val Arg Asp Lys Thr Lys Asp Pro Vol Ile Lys Al a
545550555560 36 Qu Ala Gn Ser Lou Ser Au Au Val Gy Ser Tyr Arg Phe

Asn |l e 565570575 Cys Thr Val Val Trp His Asp Ile Leu Ser Thr Ile Lys His
Vol Ser 580585590 Lys Lou Met G n Ser Pro Asn Met H's Vol Asp Lou Al a Val
Ser Leu 595600605 Lou Lys Lys Thr Qu G n Ser Leu Gn Ser Tyr Arg Ala Asn
Ay Phe 610615620 Val Asn Ala G3n Met Ala Ala Lys Au Met Cys Lys A u Met
Asn Vol 625630635640 Gu Ala Ile Leu Lys Gn Lys Arg Ile Arg Ser Thr Lys

Cys G n LPdsro@s6h0686ABell e Pyr HE Thr Sdu Gl Ipu AepVad ke Pr o Phe Ser Asp Al a Lou
Lys Lys Led’660665670 Ai5Val d u Phe3¥he Asn Vol Val Vol Asp Gu Ala Lou
Ser Ala Ile 675680685 Ala Qu Arg Phe Ser Thr Leu u Vol Val Gn M Arg

Phe Ay Vol 690695700
I le Arg Val Val Ser Leu Met Glu Lys Pro Gin [le Arg Glu His Phe

385 390 395 400

Met Gly Phe Leu Glu Ala Glu Glu Ser Thr Gly GIn His Leu Ala Ser
405 410 415

Met Ile Leu Asn Arg Leu Glu Glu Leu Gly |le Ser Phe Glu Asp Cys
420 425 430

Arg Gly GIn Ser Tyr Asp Asn Gly Ala Asn Met Lys Gly Lys Asn Lys
435 440 445

Gly Val GIn Ala Arg Leu Leu Glu Lys Asn Pro Arg Ala Leu Phe Leu
450 455 460

Pro Cys Gly Ala His Thr Leu Asn Leu Val Val Cys Asp Ala Ala Lys
465 470 475 480

Arg Ser Val Asp Ala Met Ser Tyr Phe Gly Val Leu GIn Lys Leu Tyr
485 490 495

Thr Leu Phe Ser Ala Ser Ala GlIn Arg Trp Ala lle Leu Lys Ser Gln
500 505 510

Val Ser lle Thr Leu Lys Ser Trp Thr Glu Thr Arg Trp Glu Ser Lys
515 520 525

Ile Lys Ser Ile Glu Pro Met Arg Tyr GIn Gly Ala Ala Val Arg Glu
530 535 540

Ala Leu lle Glu Val Arg Asp Lys Thr Lys Asp Pro Val lle Lys Ala
545 550 555 560



Lou Thr Asn Phe Pro Ser Leu Gy Asp Qu Ou Lou Thr Gu G n Cys
705710715720 Au Ala Lou Ay M Ile Lau H's Phe G u Lys Asn Trp Asp Leu Asp
725730735 Ser Arg Qu Lou Vol Gn Qu Ile Lys Asn Lou Pro Asn Leu Pro Ser
740745750 37 Thr Thr Pro Ser Lou Lou GQu Lou Ile Ser Phe Met Ser Asp Lys

Asp
Lou
Lou
Arg
Gn
Arg

755760765 Leu Ser Qu Ile Tyr Pro Mh Phe Trp Thr Ala Lou Arg Ile Ala
770775780 Thr Lou Pro Val Thr Val Ala A n Ala Qu Arg Ser Phe Ser Lys
785790795800 Lys Lou Ile Lyss Ser Tyr Lou Arg Ser [hr Met Ser Gn Qu
Leu 805810815 Thr Mh Lou Ala Val Val Ser Ile Asn Hs Ser Val Gy Qu
| | e GB2A826I838r Bar SeFyaiu AhpVaASqly S&l Tyl |Aeg PispAsad Ile Phe Al a Ser Arg Lys Al a
Lys 835840845 %&§ Arg Phe 8500 575

Cys Thr Val Val Trp His Asp |le Leu Ser Thr Ile Lys His Val Ser
580 585 590

Lys Leu Met Gln Ser Pro Asn Met His Val Asp Leu Ala Val Ser Leu
595 600 605

Leu Lys Lys Thr Glu GIn Ser Leu GIn Ser Tyr Arg Ala Asn Gly Phe
610 615 620

Val Asn Ala GIn Met Ala Ala Lys Glu Met Cys Lys Glu Met Asn Vali
625 630 635 640

Glu Ala lle Leu Lys GIn Lys Arg lle Arg Ser Thr Lys Cys GIn Phe
645 650 655

Ser Tyr Glu Ser His Asp Glu Pro Phe Ser Asp Ala Leu Lys Lys Leu
660 665 670

Glu Val Glu Phe Phe Asn Val Val Val Asp Glu Ala Leu Ser Ala lle
675 680 685

Ala Glu Arg Phe Ser Thr Leu Glu Val Val Gin Asn Arg Phe Gly Val
690 695 700

Leu Thr Asn Phe Pro Ser Leu Gly Asp Glu Glu Leu Thr Glu GlIn Cys
705 710 M5 720

Glu Ala Leu Gly Asn lle Leu His Phe Glu Lys Asn Trp Asp Leu Asp
725 730 735

Ser Arg Glu Leu Val GIn Glu |le Lys Asn Leu Pro Asn Leu Pro Ser
740 745 750



37

Thr Thr Pro Ser Leu Leu Glu Leu Ile Ser Phe Met Ser Asp Lys Asp
755 760 765

Leu Ser Glu lle Tyr Pro Asn Phe Trp Thr Ala Leu Arg lle Ala Leu
770 775 780

Thr Leu Pro Val Thr Val Ala GIn Ala Glu Arg Ser Phe Ser Lys Leu
785 790 795 800

Lys Leu lle Lys Ser Tyr Leu Arg Ser Thr Met Ser Gln Glu Arg Leu
805 810 815

Thr Asn Leu Ala Val Val Ser lle Asn His Ser Val Gly Glu Gin 1le
820 825 830

Ser Tyr Asp Asp Val |le Asp Glu Phe Ala Ser Arg Lys Ala Arg Lys
835 840 845

Val Arg Phe
850
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