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SPECI FI CATI ON PROCESS FOR PRODUCI NG ANTI THROWBI N 1 |
COVPOSI TION 5 TECHNI CAL FI LED The present invention
relates to a process for producing an antithronbin |1
conposition conprising an antithronbin 111 nol ecul e
havi ng conpl ex type N- gl ycoside-Iinked sugar chains,
wherein the conplex t de-1inked sugar
chai ns have a structu¥§ﬁ¥ﬁ%&%¥gﬁﬁ¥ucose is not bound
to N-acetyl glucosamne in the 10 reducing end in the

SUg@R@@Eﬁ@FORWW qjﬂiﬂ
acconpani es a danger o stoppl ng bl oo Iow rl%lgN

cutoff of blood flow by the formati on of throrrbl

TECeNIMRAS, pi1lEey hal factor, the living 15 body has
sever mechani,sns .t o ontrol and re te bl ood
coagulan}l“? Bgsentinyenfign r PRI PiSEify Pﬁo bcipg an @ptithegrabin TIT
comm@idnatcompnﬁmgt ati Sarhyhmmbhmdllpnmﬂa&ﬁe liaﬁng Tomphaxi mype N-

elyedniecs WBEIBS" oiorciitnd coBBlex vRE NN oRLEI bR sugar
chamsehaj@ga a@mtumnlnowhmhcftxmse\xs ant bbm]:t or N\/adetylyycosamme in the

reda&hg\éﬁdﬁpth%@a@cﬂalg‘s [ Progress in Henostasis and
hronbosi s olunme 7 (Spaet T. H, ed.), pp. 25-54, 20

G une & Stratton, New York (1984)] and an inhibitory
BA UND alRTacti vated coagul ation factors by varl ous

serin rotease inhibitors in blood. |n addit,on,
> esorTRoRpSS Rmabin Aot areDet e SORPetE DIRAN Hpbe  Since
cutaiftafvdood Alowf by dot formwlidn iofi tlanmbabéoonmsajle%MthOr the llvmg

IR RO A s Sy e

inagii@hion of) AetivatRdecoagalatiomfastornby sermepaptessa [ 726 7k , Volume
I (M'h@ﬁ@wbli; R hQ:d')n Hpoi 1- Ql Y ORRE1BRIsSBRh Rﬁttohvf‘l@gﬂ)] a regulatory

meﬁ&}?ﬂ% iom ‘Sor %dan{;grq o Ous‘é@ﬁﬁgcg?ero Lby activated protein C
[Prograsdin Hemaodiagisiet Fhiombosiz) Mthmand(Spaey Tr amoumy pp. 25-54,

G 28 Sl R, oo 1R TRPRRS, webtpch )7 Sotvated

coagnlatioh fautdisrbyl various| sepnet pbteasseinhiblfohs iblood2 In addition, the
prefBaeé Qﬁ‘l LRkl fé%ft?i' Ribiep 3\{(1'11911 QHlfnﬁﬁ %EtlHtrona{)te factor in an

rtant

ul atln gu ati on. Suc
activifRA RE 0T X ‘degepddpt, Fﬂanmrr{ ‘P‘f’f’“‘{ & %Mﬁse lﬁoaaepfyon nbgsis and
_Herﬁﬁﬂaﬁ.ﬁ; c2iph 305 (9o has BRo ek | fotmid NIte A0kl Uhjoftand mechanism.

nbin 1l t
emieS AR o e HBRER Petianan of fiySef FeteSlalof 1805t By Yarious
seriap prasasersthaitorst Woad.t o 65, 000, and has three

di sul f 5
' 2;4#’@@‘%“% ﬁrgéasg/ﬁﬁ'g%élzﬁﬁﬁr@éﬁtz’&ﬂﬁ%& Aal?cpd %11‘ amount
reaftbSA 108 of theqtotql pasmyg proggins hlsJe kpewashatA inhibjtors gmeng these
mhi%itbtkCtddhﬁl)i antht@FdHRln oML, t P p%teﬂaageemmmﬁir o2Nfhaédglobulin and

herE ) Lot P dPESR et WA SoBU ARG, Ao such
mhibasrsanantsluetnbﬂt ik ipoparticuddrlyb . ifnporthht and occupies 70% of the
antithrombin activity in plasma.

Antithrombin III is a glycoprotein comprising 432 amino acids and having a
molecular weight of approximately 59,000 to 65,000, and has three disulfide bonds,

Cys8-Cys128, Cys21-Cys95 and Cys247-Cys430, in its molecule [Proc. Natl. Acad Sci,

US4, 80, 1845 (1983)]. By these bonds, a large loop structure is formed on the C-
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G ycosi de-1inked sugar chains are added to 4
positions, the 96th, 135th, 155th and 192nd

aspar agi ne resi dues counting fromthe N-term nus
(hereinafter referred to as 5 Asn96, Asnl35, Asnl55
and Asnl192, respectively) of antithronmbin Il1. The

termmaltmcloablﬂrghm Sleit‘BQHUB@fd] R proREnt easl ﬁfeSadtNetwgtdﬁilﬂdﬁusdloop
| S r Vi our COSI de-
st O s Hita o Bl ﬁﬁvf*wgaarfﬁeﬁ eefiggont of 117 N-

GlyNogidy-dinked sugarntheths @egeded baidnpositidnsn die Héthj mgsSth, 155th and

1940REA AR Ay galg}g@;fémk B NORINEIG (hefBFIRS referred to as
Asp39, héﬁﬁlﬁpl AsmlaS oud t 4S9 |rssnehéve151)o oef ayigbromtdn t Hb The
antftRiSB{b II!J 1r5hﬁrﬁarilﬂa@d1§ ehift8 th\I/d/ Qiﬂds Ef‘i%ofbﬁﬁpla%)& %#;@ %avmg four
-I}I-&?gfe ﬁllnked sug({\ﬁc al ns_added to antit d
N-glyqosidedinksd ugen, chains, gada ¢ dYRA Brues oaly Huee N-glypest e-linked
sugaﬁ Icﬂalntl&iu_ﬁlQio_DSﬁvm de; Qﬁﬁml(q td the A)srlllﬁs%ﬁqttﬁé }g 8/, Haemost.
char of, . n iStri
I e 0070, i s A oRB T hesran i, S b Bk s he
o typegadfthoremaming ﬁctosl@%lmthefﬁ tyation. 15 Antithronbin |11
h b ' t .
and i of i, EEHEIe RS BeellcYRAMIERA AR 43 th aBficgombin
11T ayercompliyted ha'alél@@etalsh@@ﬁgéwm silic z0id,igalactnspiand mapnose (Fig. 2).
Onélef th@lcﬁﬁkﬁﬁteﬁﬂ%smﬂkﬁé Qﬁﬁubﬂk[@ﬂ?&%ibﬁﬁn@hﬂﬁﬂnan plasma is that its

ul ation s r ani es reducti on of
g R IR 1 Fe POR SRR REs BaP SAPFIE. such as
ant i t hAntithrambih IIIIarae beém@hwe&ﬁledbus W slood d@ﬁgll&(ibn idfibitor and is

brogfiT™ el 86Ty SATR! 6 T, ot S Fbgeis ot B pamggnial
ant@nm@m Iﬂafi%fmq@y Red @Quitgde Sotcivassularbhloni xéaagulpticers spndrome
wh AR Ripaiies r%{g%?m&ﬁhréﬂ{bupﬂ to 10,000 vol unt eers

after corTHI etion npont hs of storage,
provi delgod nsenagations guch #s antrbrombin B gerpwdyerd bsotlsuas pgoled

hurnbdrOglesrid e438¢1ad AsOfe F41¢ Mhabdial  RiMYp zﬁp efat;ﬂ@lsnhwaaw?epared at
bR R Rk KroR SR g s o

appbertimhtely 500¢ ty 3P,008 ivplunteesssafteo tcampietioh rof ithe G @nonths of storage,
and Vided e Sl ;‘te‘?tSJ ?P&aijd xgﬁﬁ&sorﬁrlg%gpﬁg %ﬁrﬁfﬁ:{aﬂ%ﬁj}n such as a

| asnma sanp es 0 pro mat el ol‘u eers
dry congentiaiesh human Rleg apa%ﬂatrnnaf@@msm prersratione Cras, Fight M

(Ja;{a%@%ZR]ad Gibss Beakey gebaﬁmattﬁespbp&%ﬁécmamIdﬂ&uwdowm the

tg d d th
aboS BTG ORE OBt PasgAs B Ao 1 HaTH SHEPSH OT ApRroxiniately
80,BI0volBiteqre arehised [Joptrmaye Vournhbaf T raasfasion Meditarans,i2d (2002)].

4Dl D B U A s

dongrs euthgtrew matgrialoaad [itobas kegnireportadt thatoﬂmﬂmman parvovirus B19-
posﬁi%\f&ﬁ&' AsIbb P a8ndes ﬁf'ﬁpgﬁ msnMate%l t6 %toaér{cﬂ@%%d[.}%%l of Japan

VI rus Bl Si
Soctilf PR LR P o 2 ABSOD CHS i by caloulated. thatnae Lot
equpatenoVior tis: BbOvd- Sesanbéﬁa@roysl BightoM 18 Eént2fingfedi Wvith human

par{lBE Aol boRd SEPRR satowpBiingan trouphiE daBiisr o idhors.
Thenliumeneparvovars @ 101 e a smel tviras ofifprod3a mm firedipmetér Jithout envelope,
and%bgsr F£ s dncE @g%]gﬂrtq 1%]‘{'?&% 'Heatt ﬁ@a@ngﬁﬁ% 6856 f0123(§ E’ﬁnutes

Scl ence, I't canno
acid trE3MSHE gdawoggq@ljapH@ r¢idoro orm treatment surfactant treatment and
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‘but ghacPresence or g

el i m nation nethods. Accordingly, elimnation of human
parvovirus Bl9 requires a step for filtration through
an exclusively devel oped virus elim nating nenbrane
having a pore size of several nanoneters to several
ten nanoneters. However, it is considered 5 that a

thefliket [Safemon X020 144(1898)]) ssesthatit rtaanctrid éhrﬂ‘ﬁlﬁtﬁiafyegﬂmtﬂ virus

o BRI Go0Bl] AR Bk i
stefy f@riﬂﬁatlﬁrr Mugbraatexgmsmbrpinvalopedmn@s]dpmnem tembreme having
a pBie syemgﬁél%nyﬁgﬂefé 08evé S te@Kaﬂo%&g&L] H WhvdrSit is cofnmdered

n er ed hunman parvovi rus e calise
thabﬁy‘fslﬁéﬂ%“ |S¥?Pe‘<‘f’t"i°b§4§ﬁfi S%ﬁlilda sgeflemamp sangmag SE8 9amely a nano-
filtfation Stepnls difficdit|tb e iftyddicedentd the Hrodedtivg ;Qscéae af hiaMy plasma

oA S ot 2L P e L, 2 oo

It is abubidenet that hswoae parvesininB U¢ ésthranuseust agthiemapufeetiosnth, and

sl AR e BBREGLL SEBRAGPR, 5 APty peon
witheeti-Id antigody b causss stlgoamhebwwsmlma esommeceages,  Also,
it {s sHdS GRS '1@%:’&&111%?61&&(]?&{ @eﬁ%ﬁ GRute2 g3k edeE AHflia in

. 15% of thelntrauterln positive

immpuRedeficispcy patieptss yin a mwhefs 1§ ﬁéﬁ‘d’@& %t@wgdhatamgnant women

havﬁd@ﬁtﬁﬁttx-B$§ ZntleQ‘boﬁfﬂﬂké %esu]k ih ﬁl\k}s@?ﬁi’age epneaRbomitabies cause
200 | at i act or

ol Bl ProRnF B efie BB RRh Shas ouliyd EBSH R g et of pNA

inspegtion of BlPdheientt 3571484 i(20019). t Hn hberdry qaucenurated buiBad blood

coa la{lé}g faggﬂ"v\fvalﬁré%%#%d @;0 g @ e%ht I\Rn%ﬁpér[e% gg&] ﬁ‘@é Socfetygf a case

in whiph adepsienionfestion @»ﬁthcbﬂmam pasYRMIGIS @919 byithe aggunistration of this
preﬁa}%a Jwvas %Iseeg&?g 3Jabtr'e§or?edV il lsﬁotgg;%glag : rgggypsyp%ﬂé tg Jcﬁanese
S""ﬂy ﬁfsﬁgf?‘? ﬁ@@%’d—g%ggzﬁgw ‘used as the production
mat er i &l hegatiant Bt Ivmndnegativlej Hebatixih [0 efiausaddgatiee Sandh human
(JRou i
im rougfr@%ﬁcarn Eaa%%ituﬁ B}Q/e}:ﬁ{}c}lgﬁ?) a%& g% @3}5 the rRrPductlon
matsﬁélh pf rﬂg}lthrombmt IH hléo?fi REENAEHIONP sabbeascﬁe@m r(mnfactured by

MitBeiy Phbtsa @éﬁ)ordti@m} B&d ARWroGih @rctn@aln ufddfired ¥ ARERN Beehring),
confirned. hougﬁ a virus i.na

on treatpent at
'afmmparps%fl@ 9z‘z5‘t B AW | r%atergf Mg pot been
confitihed.n t he product| on process of antithronmbin I11
bl ood r at her.e bIe hat t he
ot vt HDIGBR AR ina bRl Y SBER 4 CEBC U6 1b by Fomely
pasishEtions us catriedaautp &y \t!rwlpm@caqd mocpessn ofhantithrioebondl blood
preﬁﬁﬁi&ﬁuﬁﬁr@he ﬁ%bﬁﬂk%}cﬁ r{h%tytﬁi@ aﬁﬁﬁﬁ’&ﬁfn‘ﬁl B W}E’&PE a protem is

di sease cannot, be conpl e renpved. As describ
dengtygeds gRd A IDSHdnss Buggan W@U‘%’f apsh pEER Svhich becomes e cause of

mutdiieReipa IﬂlrﬂgﬁﬁldtJJﬁhdhftﬁieaﬁ@@fnﬂoﬂ e @mplaalyqémuvwl

R e

in thﬁtaba'eas a oisk wif tviral mﬁasomma,damhﬂletr;sklmnnut m@lmipl be3acluded by

. | q : . :
o 5 e RIS RIS TR Rt
in depgnd.ep| acement with a reconbl nant has been -3

Accordingly, in order to provide human antithrombin III without using

human plasma as the raw material, its replacement with a recombinant has been
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consi dered. However, the activity of the reconbi nant
antithronbin Il prepared by wusing gene reconbination
techniques is inferior to the activity of antithronbin
1l obtained froma natural material such as plasna.
This is because it is considered that the sugar chain

cotsiderselt UII—theQelb Ethﬁddﬁﬁtyt rort; t}tterebsmanfahm amtthiosnbik ﬁfleﬁreﬁﬁred by
ro Il pre ar

t hat f
usit) 30 Ao bt e calrste M oPe e Rl BufiSpgin m
obthined ﬁonba nhiaral ongiérint stgipas plagrha) c GEhisl & bécakeedt sumasidered that
thecg]u%hlnéhﬁlﬂ %@c@g&' &g b‘z?zhtfdﬁg tortﬁg q'gmnl?lﬁﬁﬁnt 319%&9:%%!”‘”%’091 that of

antithropmbin HE prepared; %Qfé ilasmat andosp@@@ca,lbagms assugredztbat simaeyfucose
is Baundolo bR edthpikneghd #@6&5 1dt.=,01fink%'d0&14%91L GRhins DY 8dded: to the

17588 93).,. Bi ochem StI 881 (1
rec{iapigart B‘("é‘?%é v 3. pispetidy Gt BEBAH RSSO (A terstore
suffi¢ikntp amdhhned dmgﬂahﬁrb ylcﬂmatys t@mok ibd nshtaided i[YersnalBbiKBiological

Ckc%%lé}gg,g ﬂ@f@? 8%1 9%); Bo%gzgmggg,lsg] 5%%% 9%%2] CI# (iagee there are
reppdson epcmnlanw chatithyem bigHI q:siduc@d/\ma/ memr kidney-derived
BHK &4MS196/5 %0%0 g(«éd?c%% &4)1 75@@19@5%??&&&:%@03'5‘%381

to Nacety amne |In
19083k Eline e e opantartyed CHR 6clb 0§ Q0HORP Hisors i goat
Us Qow_‘fwéwgom madsue 1@50@1!&1 td N"-%ﬁﬂlg]u&dshnﬂxfé i8R réucing end in

th e C e t he co e
the \ S eS o e, NPT GG vy ey JypERE r1gc s, regombinant
antiﬂuunﬂhtt HI tih ea¢tovfitheso ngsee x Tbepmubl—cgﬂ the comglex thperReglycoside-

1in1{e}igsﬂgar°£}&'u{§5to' &h*gﬁ Tudts8 qy ?ﬁ&*%cpmoﬁf%%@{é&' t&f}é KBy Boside-

I es depen

linked tsuggft d@insdn Bhe pm@m@brep@nba%\t antithsombin Hhvaridsedspending on
the%@ﬁcélp buf @aeﬁﬁm&&? us 8k 'ffbn?fSQttBeS'S‘/s'gaAtt&ﬁﬁﬂsrha‘vQ beBA thde to

Se i.s hound he .conplex type N
fed sfﬁ'a% OF ﬂi%tsagﬁ P iR Aol Tuspse, iy lpcwé tgdbe campley dype N-
glyét&ndenmﬂ@ﬂ eugditchains ﬂ)ba/aﬁdhi tevi kg suﬂi’:‘ﬁd’lﬁﬁbrobé-thedt tof &Sculturing

€ ded et, 1N rodu a_recomnbi pant .
medf (U T e B Sycthad Ve et BB Alrombin
having  ghechain grichate egiivalbe to thay ofitheaatuiral ntithoembin 111,

Dl SCLOSURE OF THE | NVENTI ON 25 The present I nvention

QW ng (1) to (24) 1 (1) A process

21 ’ ERTION onbin 111 conposi tion, which
C onpr IHQSpreSéﬂf itnuemnm refatesdo fRdbNeWing (1Y @24)pr mant

bt db d tith
@ PP1 2] T8 arseet, B Rtk b o Eome Bl bHb fotpeyises
cultf.lnngn and medioud ataesformant habtainéd byeintraducing ia BMNAbincoding
anuhlr#) Skgdeh Of }&9{%11 SJnBQzﬂ%H E&“%Jn@r &gmnpmﬁ éox} s form and

haV| ng conpl e N-glycosi sugar
acc'érnaliat@s in Weéslgpw ﬂllhé“tltb@ﬁhﬂé CPBEOLioN emptities pR Anthrombin

Ir Sﬁtﬂédul& hﬂ'vlh% B@rﬁf]eﬁ g@e ;ﬁ]tglfr&)sldétlimétb?gsdtfggﬁn&ﬁmbsvﬂﬁeln the
u S Uuci
coriie Ginh - EBRATHC Ikt RBE SbAdhs Py % HGNRNE 18 Aty figote s not

bound)m@béa(tet)dguf:dssammdﬂm thelréducing 4nd) inthe syfap chsias; and recovering

[ onplex type
e %?fﬁﬁ'rf’%iﬁ?&%%?&‘ééﬂ%”%gﬁ bl o hs have s structure
in whu'l&w progass hedonding to (l)cwhereinghe gomplen iype: N-glycoside-linked
sugﬁ ﬂﬁﬁﬂstha%‘a Qtfmct&kﬂﬁ %«th‘ﬂlgi PEQRGT Rachdd it BEt B %5 BoSifidn of

Fe sugar _chains. -
N-acetylg ucosamme in the reducmg end in the sugar chains.

-4-




10

15

20

25

30

35

(3) The process according to (1) or (2), wherein the

host cell is a host cell in which genone is nodified

so as to have deleted activity of an enzyne rel ating

to synthesis of an intracellular sugar nucl eoti de,

GDP-fucose, or an enzynme relating to the nodification
(3)of a sThaprozhs avcomlinghioct) br {5 ivihiensin G)l’ie host @elb és b host cell in
wh&%ﬁ%@o&% R %8? I:elg Ss%hgs; t%'%%\galﬁﬁlt %d %&ﬁ% a‘}nle%rllz?mtehr%latmg to
syqthqglsyqi‘@g 1u@acelluhk eugas ogdeotideaGP- ﬁwgase;l'heaxp emryessrelating to the

moaﬁ'ﬁ:%&d 86a El%a? EB(aélg flfwlﬁi‘r?h (llﬁosﬁﬁml(ff)ﬁl?dg@?{%dﬁdttg% -p&8ition of N-

Is a es on
sﬂaﬁ%saah%m § refvcmgApgdhiongh orbrpdtia ascyvmnl@st}@eai ghyqoside-
Imlteﬂtsﬁgﬁﬁihhuﬂ ar sugar nucl eotide, GDP-fucose, or an

enzyne..yelating to.the nodifi of .10 ar )
e na! T ThE Bt SecRane e B e FALLSNSH SHStRin e cell is a host
celbinpelsch ab wf aflelbs oma@bmbxgb enasiing arcerizgmielrelatingl ue synthesiddf an

AN B OB, SRR ALY U B8 asion o

a a&g@brm ino wigh ob-pesition vfe fe¢ase t Ise bennd e réepesitiony of N-
acefﬂglh&ﬁ:anﬁxyé"ﬁﬂﬁé kéiu@fng%d'tﬁ}toﬁgﬁ &ddtaah a %éﬁ%tﬁﬂ%x type N—gifcomde-

ucoSe I's an enzyne sel

cl eot |
l‘“&%é“%ﬁ*&bﬁ‘"&@ﬁ%b%ﬁqlﬁﬁ’cﬁ d @ydp- nannose 4, 6- dehydr at ase
(5)( QVD) Hmpﬁaess4adeet@ng6m @R (4); WHERYS ehe3efbryat PoRitAE L0 the

. wh t
syl of ot ASpRlef i RS BB Ryodd 1 %fﬁ%'sﬁeﬁ%vdafrom
the Dpvous esoesisting oF dﬁDPJmmngome Gedetyimtise GMD) find GDP-4-keto-6-

I (a)_ 20 (a) a DNA conprising the
deog(ggﬂ) @(I)Mn?gg %2 gencr%&mép)r esented by SEQ I D NO 7; hle? a
ratase 18

(6) pNA mTwrﬁyw iaggordiag i@ (1), whereinhe DR manhoss b6-de

a pRosih 8R4ddEE by STINANER cie@ FF0RS AR @6 PdonSiERhd &mgfaliéwlﬂg {a) and
stringent condltlons and whi ch” encodes a prote

®)havi ng GDP- mannose 4, 6-dehydratase activity. (7) The
(2) pr ocessDdcarmipriving the @ﬁ&leotvqundmcé F@r@lﬁe&b? ISE@ID NO:7;

46- de ags; LS e om
(b) gr oup %%@%‘sﬁ’ ich h}/l% di sp ‘gtqgﬁ d co g)stngg pof {}]l& ﬂucleotlde
seqve@wp rrﬂymgtqdrtw steingentce iermanddwhigh 8E@des a
proteih MVir GD@%Vmaﬁloﬁé Qtﬁedéhy&‘ifh%é a&dvag. of andam no acid

sequenge i n which qne of e am no._acid resj
(Mare. delieRAoesS AFRNTE R4S, Pheertba GREN obrdetydrstase is
a pIﬁt‘ﬂllﬂﬂalﬁmuﬂfrOl&&wmﬁ cgﬂﬂgstmgeﬁ(@g(ﬂ)ﬁmgg@ | D NO 8 and

avi n nose e tase activ

) oot o P OSITORRRIRE 8 2 58 abeheednRiinied dysEQ Thafos:
(b) 80% ora protein consistihg 9f an emirveacidrsequenaei id véechuemcer more amino
acid F%gé&f&é’)t e BYlercBQshibdtiNided ggg ‘éh&)gr Gafed 'Iﬁn@lgsﬁmno acxd

dr at ase aCtIVI_N)Qa process accord |n%
seqyege r\m@ﬁww W eSERHI) N8 oansl a@as&g/ GDRupangete 4gsdehydratase

actiditfg- epi nerase is a protein encoding a DNA sel ected
( )EL;) mt her ein li':%nsﬁsotpnsgl 8 hE LD ?1];0 tact:lx seagelstlcg\’\\nwﬂgh(h g S%D/j or more

homology to the amino acid sequence represented by SEQ ID NO:8 and having GDP-

mannose 4,6-dehydratase activity.

(8) The process according to (5), wherein the GDP-4-keto-6~deoxy-D-mannose-
3,5-epimerase is a protein encoding a DNA selected from the group consisting of the
following (a) and (b):
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-5 (a) a DNA conprising the nucl eoti de sequence
represented by SEQ ID NO 9; (b) a DNA which
hybri di zes with the DNA consisting of the nucleotide
sequence represented by SEQ ID NO 9 under stringent
condi ti ons and which encodes a protein having

(a) GDP- 4- K BINX Gordprisiye (e ablRosd: s%qﬁexﬁ@ réfRéRERIBYISRQ LY NP9,

Oop. 4. D3 T B fafnoed. 15 DN IR the mucleotide

seqpenseapresmaitaich e SEQrIBrNOHeuteo sipingemtsiosditings aid wm)ch efitgdes a

proféif hiviAg Gﬁ’)“%ﬁ’r%g&ﬁf SYRb %’ﬁ]%épﬁerg %L?Wﬁir otein

sequenc represente
consi sTh%@OWSS ApCoafing @o é’ia; wheyeigtbtGBP-4rketor: HeawyeD gnannose-

3,508pirRera sy 9Q éardtgm%‘éle@teHQﬁinQHﬁ(g‘i’a o%sﬂﬁ}. ﬂq) (b) and (c)

substitute i nserted and/ or a ]aos he am’'no, aci d
(@) Sequert POElS EUBRINEE Bhe 4mDq B equ“%’inEFPﬁ%Wi“ﬁ‘é y SEQ I
NOTR- 4- keto 6- deoxy D- mannose- 3, 5- epi nerase actlvity
(b)(c) a el n Q&sg %o am no »ﬁl;l egue

whi ch 8“’ %B@%S#s 8% 2" KB % ﬂ}s?“é‘eP‘FF a 5%Pam°re amino
acig ggsiduels) repdektud edbiiputSEQinstedOand/dr saddedhdui thy @BRo acid

Eiﬂ]’ﬁ {

seqi':ghcé jklﬁle&n dq?sjéﬁaccor ﬁgﬁ%dgha@ggo ﬁ%@t ﬁg%aé%ynﬁ nnosc—
3 Stﬁﬁ%sq@ﬂ&l‘%ng to the nodification of a sugar chai n

(c)l n wm @br&exﬁ%ﬁ&ﬂs@ﬁg of ah @986 acRl &aqu&d:et Rh2h S 020Rr more

rorfolgly 1 il iR Sep e roRrsr el 67 SEC T RREIS ahefhiing ae-

4-ketoat- deow-]ﬁ#maﬁmbsmmﬁ‘y«dpimaam‘mlasﬁ 20 (11) The process

(ofeed ek a0 WO CWEALIT HARBETS o
mOélﬁﬁ@mcm ¢frPgSU§ﬁf el mowhighi il rpsitian qf@coe@l s: bo(uayi t<a6+pmtmn of N-
Edstinite hife %lﬁ)’\gteh&’ ShroBEHEHORd i EH%%?@E}{%EDN -giyCoside-

copprising the nuc

lml%? H@ﬁ&éalPéb&é»ééﬁF%ltWSSE@ DNO 12; 2.5 (c) a DNA
(1iphi ch Thebpiodessesacootdihe do DINA Gﬁt[bﬁélﬁtthél G 106- ﬁidﬁ:@yltransferase is a

o R SN AR R s S P

(d)haw ng al , 6- fucosyltransferase activity; (d) a DNA

() Whi ch DR & M thé néclElNPdeCsQ Ingd f@% QﬁtB& E%SEQZ]D NO:11;

nucleotlde se uence represen

®) under PNAsRRnsingfhe Wéﬁ%ﬂd&ﬁaqwmp%wpaﬁe@aéby SEG I NOs12;.

(¢) 30 haw DgiAaG/hﬁhfhybﬁQﬁyd with rasijafaasmﬁg off thy miélédtidelseguence

rep ey b, SEQUIEY N b Rt Stnafhismigliann so peighogneppes proten
haﬂﬂwbﬁduquyhassfenasmg:tmityl he following (a) to (f): (a)

(d) ?ep: gg{%ﬁgg@gﬁﬁ g% H%&hﬁ&ﬁ' %gﬁﬁég:%?lgfﬁ@%ﬁﬂ? ?lucleotlde sequence
repr@éfmd by AFQ “iNQﬁ andgsi stingeni eadions gnrés‘évﬁhewcesiess'eqotem
havinlg «1,6-fucosyltransferase activity.

(12) The process according to (10), wherein the ol,6-fucosyltransferase is a
protein selected from the group consisting of the following (a) to (f):

(a) a protein comprising the amino acid sequence represented by SEQ ID
NO:13;

(b) a protein comprising the amino acid sequence represented by SEQ ID
NO:14;
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NO 14; -6 (c) a protein consisting of an amno acid
sequence in which one or nore am no acid residue(s)
are del eted, substituted, inserted and/or added in the
am no acid sequence represented by SEQ ID NO 13 and
havi ng al, 6-fucosyltransferase activity; (d) a

(c) pr ot ei & pﬁm&lﬁ icehdiNpg Of aBrndnd BEld 36qudnSEHULKICE ohé oiMloEdlamino

scif {8sBlhocRF afe Pl ufSisbiio ot b CHERa T eagpipo aci
squemenmsmmlasﬁm é0 Ny 1@ haviho ] BafuaosyIthensfenape activity;
(d)al 6-f #’PH)?Mh%B%fn%ro?%ﬁ aﬂﬁ%& Ydib ¥e lfeﬁé & Wik Shﬁ or mloreggllmino

consj st 0 acCl avl n

acid{ regigg(sharansieletes; tmbttﬁéteémtmﬂqtua@d@éo&@ﬁg gn the amino acid
seqﬁ@tﬂfe&S]iﬁ'BEe%@edBy SHQ@RUID NP4 ahd hﬁ‘ﬂﬂ Bﬂ‘G—ﬁgo@kr:ﬁrsferase activity,

fucosyltransferase activity

el
(®) consi st PHECIBLOBNSIES; W@O&@Gﬁﬂ&wﬁ%lﬁg HQ%%%QK/SO%
or mbrﬁﬁﬁ:h tle anhinb @cidi sehudnloe rt’é}:m:s&ﬁted@yCSE@ﬂDN@ﬂ3 and having a.1,6-

SEQ I D NO 14 and having al,
ﬁm{) osy % s‘f%‘ Mse activity. (13) The process

f} accor d# prptein cangistingeofain gnlijio tacid(séjuensh dreing atlivenology of 80%
F
o B SAR P A A S Oy 0.
CB?Y@E"E@ r%@@&?ﬂﬂhg to any one of (1) to (12), wherein
(133 he hoBke ﬁl%bésslaﬁccﬂdmf% lan$ @h&ef €D th r(m)ﬂvrﬂafélﬂ EfeUPansformant is

FERSF BERI 0P RS d@%“gﬁ:&»éfﬁ%@ﬁqéi oS 5 o

BP+1&08%wyel oma cell |ine YBZ/3HL P2. Gl1. 16Ag. 20 cell;

(142;:/) a 'Pﬁ’éigﬁ%l Egé l 961@9%% filgcogl?ﬁ Poedegz) v@%ﬂ tﬁ?ﬁgﬁ cell is a
cellcﬁéhﬂtﬁéd"f(fm mﬁgomeqnaﬁtlhex the follaving (2)tte §ue: (0 a
(a) human | epkedacderiobd frbhﬁaecmﬂE@ %ﬁe‘%‘& (tduean

enbryoni ¢ stem ceil éé%) ertl |zed égg cell;
® (i) 4 apraamye@grarce“me)‘f% P2AGLY 164820 Felbess
(c)accorohm@ngsmﬁl?miﬂal Hifie NED ki, (14), vvlherertn t he
antithronbin 0S s _conpl ex e
S )N- gl yco%ll TY%%&CQE‘E% h%#@ "}éﬁ cgﬁdn?he cor/rgl ex type
(€30 N QHEHKscpﬂsleruvukﬁdnwf@mandhmsm kitbaep tissust r uct ure in
(f) Whi ch Jm&aﬁﬂeh&nmekerbﬁﬂmahw\k et yl gl ucosam ne in

the reducing end in the sugar chains. (16) The process
@)accor&“rﬁ“qrﬁoﬁﬁﬁteﬁ’rf@llof (1) to (15),. wherein the

(h) conpl @(fehumdm%ggémco& de-|i nked sugar chains have a
structure in Ich 1-position of fucose is not bound

9 to 6- pao% of N-acetyl gl ucosanmi ne in the reducing
() end i ryeaste sugar chai ns.
(13) The process according to any one of (1) to (14), wherein the antithrombin III

composition has complex type N-glycoside-linked sugar chains, and the complex type
N-glycoside-linked sugar chains have a structure in which fucose is not bound to N-
acetylglucosamine in the reducing end in the sugar chains.

(16) The process according to any one of (1) to (15), wherein the complex type
N-glycoside-linked sugar chains have a structure in which 1-position of fucose is not
bound to 6-position of N-acetylglucosamine in the reducing end in the sugar chains.

(17 The process according to any one of (1) to (16), wherein the antithrombin III
is a polypeptide comprising the amino acid sequence represented by SEQ ID NO:4.

-7-




10

15

20

25

30

35 (17) The process according to any one of (1) to
(16), wherein the antithronmbin Il is a polypeptide
conprising the am no acid sequence represented by SEQ
ID NG 4. -7 (18) The process according to any one of
(1) to (17), wherein the antithrombin Il is a

(1 agol y peth: ﬂl&scéﬂ raad;@rtﬁnggo 8y éde @ﬁmm (auz) dzh@@@ruma@anﬂfombm 1)

; ?H 1rtm aci. HS héare del et ed d
s %%?&%E%P ¢ SOPSINE &f ARATURAIAG] SeAYRRRS 11 Hifh OB PO aci
resslgq(;)smfedelpepr substitugad, bl)seﬂEd}ahdﬁoN@idbdamdthh aaning acid sequence

reppRA) “%@’E“%P’“?ﬁ%ﬁfy bge Feppditbiolife BAORFED POTD ) "
a9 || |§ WPISEESS eprriling te amsonst of{y) ©f(18)) wheietnothg @ndthrombin IIT

is §e§msa§t@ﬁdmoﬁ§1sﬂmgs o8 0P @it a6id Eeaﬁ@ﬂl&gmc% hsge 809 B more
horH d se%uence represented by SE

NHEFHTHPE A SEUEDF (FPreSes lnﬁ§E& %%E@s“ a&@gmn& feparin
bmﬂmgammqne of (1) to (19), wherein the antithronbin

(20:% brm ¢ Kié ool SeehtiRe oS iy SR D PP Ribeis e (e ntifgombin I

is a plypeptifle andorled by mIPN 4| selpctel dramu teegrbumenrsisting o€ the following
(a)" @pgsent ed by SEQID NO 1; (b) a DNA which
dizes with the DNA consisting of the nucl eotide
(a) sequent PNAprreriasing thepyiclepiivle angnce repiefented by SFGHR NO:1;

(bycondi ta qmb AaRhioth ihgbridipeO 98t ﬂle_rﬁﬁﬂréﬁlﬁisﬂnﬁ‘&)ﬂ ¢ nucleotide
ariln I N n \/ e IoCess a
seqlghG oPsipates S 450 ]P O8s e rbien{eBdiians £t Bhioh phcodes 2

protdin havisg heparindindinpactvitganuri al . (22) An antit hrombin

(212I | c oﬁpeo IJOE:éOSg gﬁé@?&%g gny?ﬁbrieai{fg F)(dtg%% Sel% @giﬁmhmmbm I
is dﬁﬁmd:ﬁwmm@mmh conprises the antithrombin 111
22§°np°SAﬁ 'aﬂt'i‘thﬁﬁﬂﬁﬁ (ﬂmﬁm gﬁn&?%)mc"iﬁs Bbkaftfell 'bY/Qhe [(n'ocess according

red I cament according’t
to"\% B'Flo )é?l ent for di agnosi ng, preventi ng or
(23) r eat | Agnetiaame sshvhcmpiReLthe Whiithrdthsia dIICedatpositioh @bcording

esent nvention is described below in detail.
o G7) & BBl FE RRieht

laims the priority of Japanese
(24%ppl i cBie orediiemen0@8e@8iDg6Ww {33)eavhinh Gcnobagenn for2dBgnosing,

pret@é&{ging%? trefitig Jl% Qﬁ%@%@atﬁéd \%RF bﬁ)%ﬁ%bsélﬁﬁtdno n and/ or

rawi ngs of e patent application are
i ncorporated hereinto. The present invention rel ates

to a priecgssent ivemtfichid deg@ibad baldivi ihflle@ibi Thisl dppliédlion clalms

S on conpr,is e nt i
the FARRRSH IafiheSR AR IGAENG: 2002°3 80 Mo SE befir DURELD e
entiseigamtents aifrtbe speifieitiontand/or ahpldeawingpef the patent application are
mc(gv}\% Y kdfo! | nked  sugar chains have a structure in
fucose is not bound to N-acetyl glucosam ne in
t he r ckhechrasgnk yentipn sedates igar propess der, praduring sramtihraahin I

conSfRRioh ToRPrisiAg 2 fdnkirbdodtthdht hhfithrdUTR IHihd18te having complex
type N-glycoside-linked sugar chains, wherein the complex type N-glycoside-linked
sugar chains have a structure in which fucose is not bound to N-acetylglucosamine in
the reducing end in the sugar chains, and a medicament comprising the antithrombin III

composition.
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-8 In the present invention, the antithronbin |11

i ncludes a protein encoded by a DNA of the follow ng
(a), (b), (c), (d), (e) or (f), a protein of the
following (g), (h), (i), Q, (k), (1) or (o), and the
like: (a) a DNA conprising the nucleotide sequence

r epr eSpthe $réd¥ntIEokibn NG ahtithrorkih 1A iRNAIGOMBokéih Bikoded by

» opOF ob 15 i XTI el Bk 26+ et qT e salomins ), ), G

(), (ep(pse()eshdite B | D NO 3; (d) a DNA which

hyb d of
@ g% quent BN SR HER-E00R Shugifs Spriadied By SFEL Ro:1.
(b)condi td BA%A antipribing lthenwdehsisle aeqyenot edpresented by Q) ADi NO:2,
(c) i ndi NITAEA icy @)Msm%(?l?é ﬁ% l@ot%e%@neg rdpt el %E'SSEQtIB NO:3;

t he DNA consi s e nucl e de “seguen
(@r opr esbroNd BiciEOYTiEeS. 2 dher DNA | onpeisting the; pasdeotide

seqaérte ﬁébn&!ﬂct%dﬁQa;D ROAt @ider BNk cBﬁdHﬁBhs!"anﬂ' wﬁhbn @ncodes a

which hybridizes wth the
Pfog%mb?‘g¥gh@(ag%1 bﬂ?ﬁ@’l\mﬁﬂvgﬁtl de sequence represent ed by
(e)SEQ | [ NENA whitdy hgbridinge ﬁhtthfedDNm n@n&:@ﬁng\/mf cthe nucleotide

seq?g";:cg qg&re&gﬂe%ﬁ:yﬁ%]%’% Fﬂ)rNBaZ T %%B%%nt | Rt!l plglé q Thd n\gfu h e}uyd.des a

rrsing tHE aeid
promrph@swhwmbumg WV 4; (h) a protein conprising
f) the ang rﬁNﬂC%l&eﬁ Ses” QRAMECARNDREA Dbnsichd Q)f’\ﬁ?e nucleotide

&g%fpa prote| Hsn&gthe am no acl d se
seq és@'ﬁ%eélef gnder @t)maerfsrcetl@rlﬁns:ws\w@fsh gacodes a
proth‘inm?hé;ﬁngtmrmnsgeﬁﬁenye in whi chbone or nore ani no

20 aci Si a substitute
@2 i R S A e e LS8R T Mo
(h)by SEQ piteNO:-emprisiing treiamindapd séquehderdpresenast byySEQ ID NO:5;

() (k) a ;f(’)%x%{e% & m@{k?%‘hh E-lﬂmﬁ%I {2l %S%gp%e?gﬂe&gﬁ SIS e[QrNo 6;

® s ubst i & PROtEN Consisting of aanmnm acid] reienge in w@udnpmmoranm amino
acid eey&w(g hRPYeRAa! %dbéwutéﬁqrisatéﬂoaﬁdfemhdhédnlﬂgtheeaﬁihbnacm

seq bR cPRERoied S SR BINE bt R GhE gt W o

(k) r esi duegreleimcensibeihg b€ dn aﬁlu’msidld sdqednccl inseti¢tecneasicthore amino
acif‘%gj\@éég} Elge Hg\%eﬁg s g%te%egllégr? ng aC ea%lﬁ{:‘& %j t%\f o acid
sequense &mes@ommtsli%mﬁ\?(bﬁ aadrhmnahtmngéwhng:@tmwc h has

(1) 80% ory HRfetn cARBh Qg QY ah SmiddCaciiddBee!ifl m&y&&c& more amino

e nt ed D NO 4 and havi ng heparl n
acid; E%ﬁ?lffgs)ae'fe. 3?193%‘5 cHYstispted, omestied: aRYPS radded dn taﬁ #ping pacid
seqaeticel repeepeated dyWEE ID N6 &ﬂ%mngméparmhmmhg)wwiw t he

d b
R, AR SR 8% T 39 or o
homaogsi totthegmifo zoid saquemceaeprdsentaiisnSEQUR NO:hams! 18@ingdreparin

bindiRE Sctivate: oMol ogy to the am no acid sequence

r eprese fed by SEQ I D.NO 6 .and havi ng heparijn
(n) a protein consisting of an amino acid sequence which has 80% or more

homology to the amino acid sequence represented by SEQ ID NO:5 and having heparin
binding activity;

(o) a protein consisting of an amino acid sequence which has 80% or more
homology to the amino acid sequence represented by SEQ ID NO:6 and having heparin

binding activity.
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bi nding activity. -9 Also, the DNA encoding the am no
acid sequence of the antithronbin Il includes a DNA
conprising the nucl eoti de sequence represented by SEQ
IDNO1, 2 or 3, a DNA which hybridizes with the DNA
consi sting of the nucl eotide sequence represented by

SEQ | DANG) ghe BNar e&oamgeﬂhe Sa?]ﬂih@ qaﬂtse&&lﬂee fogcms amitBrombin III
odes .a avi n arl n |
incidef § PRV Spibiias thruiirfe sebierch ferers iy SRRAR NO:1, 2 or

3, hyBNAdwhesh bpishédizest mthg&hatDN@ondmshsthSOﬁ elfeemscléanda deljence

b f
S Y —
prqt,mm haying bepacin dinslieg aQilVIDNA conprising the nucleotide

Sequenge the Hfré‘siﬁtntlﬁ%nﬁ %SEQ 'Iﬁ\lﬁlowjilchz h?ﬁmﬁzé%r uﬁder strmgent

fragnent, thereof as a probe speC| I C.exanp

CO@HH‘PS DiGBers stog a pRNAWAYRISh cignolainedi i icplasy Byb “dlzatlon: plaque
hytpRli fa6ibA] Swhitherd hylﬂiscﬂﬂdtioﬂrbr Jhe ﬁEeGmurg Eé}aaxﬁﬁlﬁ&e ﬁ‘HNAfcoﬂrpﬁsmg

by i TS SEO T8 NG Rt S e Blor e

probas hAnspetifie e!fanhpﬂe rofaguch SIONW tid aaDBIAL vtl'ﬂ)cl'QcﬁmIl:xé identified by

pcrﬁﬁ) it Hnﬁjb?'fdizggoﬁﬁfﬁﬁgi Mtti'lg Efegéncfa %Ifg 7818 C@w&fﬂ%‘g %hﬁ?ﬁe usmg

um C
a ﬁlm w&h eglonyyprilatjugderived DA mmmhe@d theeeoncand then washing the

ﬁlté%(h@ @5l RGkhta00 1 WZM%Q&%ﬁSﬁ Sb@@olnﬂoﬁ/gi-ﬁﬂﬂ|c@ﬁcentrat1on SSC

oni bor cond ti
sohgmnl Asg l‘%ﬁtﬁ? 1, gq)?% p? S() g‘gﬁltr'(itﬁ eﬁﬂmc}l@tlon can be
carri@f et ectotdingiso h mtlioaﬁ d@sdﬁibledil dn Aeleqular EdriiRg®) ,Laboratory

Magihtl SRhord BRES) Tl syPng itubr 1ehl et ot} Berdinater

refepredt t@caﬁ Molequlqvoc@omgarSeamll Bdiyipn); BNar€it ofrioragolls: inChfodecular

ok éﬂbﬁ%e?&é%ﬁ& *E‘fé%é?”f’{hgf’e%% %f?ﬁ%“ﬁadas‘:‘?‘w’%ﬁ&"’“°’s

in Mafesulos BrologyybP DIG: o Laridere rigyent A Wreatieal fgproach,
Sedoﬁ@mdiﬁﬁn CORfoR@ i gerdity l(m? 6% specmtraﬂ mm&)bagable of

bl % &t @bl
e BEh50 Al g B PR VA obi. 57 B o mor
honhalogy, posferapbr 70%6 o awke/hqmalbgy, aldry pSFetably 800§ er more homology,
h t
f““ﬁ%’f’ﬁt%?f?ﬁ‘a‘g”gé%u o 6t Boaofbey: Bardehlafly "GERrRRY %) B gore
horpglogy, mest rPéefgflabbfeﬁﬁ"q Wempr%rliwmoh%)!pt%ttb? rm@tm@rigtseﬂvgence :

re ﬁﬁerﬂu EQ]DCNQ pqulgnce vvherel n one or nore-anno:
aC|d res ‘?(§‘i)‘ are deI substij t.uted, inserte
‘aé?é t

and/ or™ H“Y%‘Oaﬁf d’rﬁﬁ'bc%ﬁﬂgﬁé’ aP@BPB%é ggquence
wherginSkr@ bDniEe 4mifio adere&ﬂde(h)iwmgeleﬂdt bubistituted, inserted and/or

addl%&”?l? e {rﬂﬂ'! C%cﬁ'sgﬁbl?%x[;%g %géﬁle ar gj?gdtﬂﬁgq@gt 5% té’ am? hg\/mg

r exa
actmﬁx sybsiantiady asmlareiouhemre@mﬂngawwtyu st motBNAwhlch can be

obtﬁﬂap Gbekadnpld) ' ﬁtrﬁd@&ﬁgs h%ttuaﬁeaéd bitRatrR iBR @m@x encoding a
uence represented b

Pm@m eongisting ok theaming @ﬁ@sﬁeﬂ““cﬂ&% ewrsasateﬁ?bymﬁfg c[!;ay NP4, 5 or 6 by
sitediretted Qtnut‘éger%ﬁl cE(ibﬁlbddnln Pp1é iy CRi’mﬁgQCSHcﬁnd Edition, Current

cul.gr, Bi N eseqf.c 487
ProfRalH 1Haie e Ritlee) Nighic ey eseir 30 Cusiophdhoe. N
Aca@e e, USA, 73164401 038Y), Gane| 84,C3 15c(1985Rdsebaic Heidt Research, 13,
4431 (1985), Proc. Nati. Acad. Sci. USA, 82, 488 (1985), etc. The number of amino

acid residues which are deleted, substituted, inserted and/or added is one or more, and is

-10-
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35 4431 (1985); Proc. Natl. Acad Sci. USA, 82, 488
(1985), etc. The nunber of amno acid residues which
are del eted, substituted, inserted and/or added is one
or nore, and is -10 not specifically limted, but it
is within the range where del etion, substitution or

not%ggdlﬁéﬂﬁr luhlfedp Bﬁ'ﬁk gl\ﬁt}m( tﬂ%r}g éI[E le%tléﬁd %ﬁ%ﬁi’ﬁ.\ﬁdﬂﬁyg addition

ove SI't |rec e nutagene ur't a
is pagssiply éym Qs eyugh|3s the @boze SIW&I@CWdemetraaBme;swl The

sultfaBlellﬁxmlidﬂ fi§ heto dﬁeﬁi §fradetab 3!1 1tte 2o, n'ibr\}/;hflﬁeﬂ;faﬁlﬁ'l gg 0/10 further
sequence which has 6 Or

g of an am no aci
pref%?ﬂ)jy? ﬁol ogy to the anino acid sequence represented
by SEQhdpiuezint cofsigting Gofainchnhiay iavig seqodriceivthich has 80% or more

horﬁtlﬂegfJ g[g{}feaanjn}fo ?&ﬁ]setﬂfenEQ re%?%@ﬁte&] bg tS%g%@g I\ﬁﬂi' 5’ I‘ & and having

actwambsgynuaﬂimmrlabtw h@ﬁt%ldmndmg echivitn Ilmzyyies raop@tem having at

leafl"30P£52RbY% 193810 p?@*éﬁb{}cﬂg% BB¥rord Hith % Qﬁ@lfe?r&@}a}ﬁly 90%
95% or rioe patlcularly prefe 7%

or gpre,ppraolng mélsg‘;?r prgfssably Patecerapiore bamology, rﬁﬂféﬂ’rhﬂibp

97%001t e rlﬁitﬁ:lldigy CaBst SrefeordblP fowh eoramioho haﬁlbtbgsjetbumcgrotem

consi3RE BERE G ST g Eneh é‘fege%gfgﬂ%%ﬁé@ﬁ 4, $ g espectively,

calc{ulated\/bjf us@g ahalysxs?ﬂcﬁiv%é! sch9Q BIAST [J. FAETRIOf. J\&_Sh 603 (1990)] or

the present invention,
FAEEA){H%II‘ar C@éﬁ%ﬁna@%}zﬁ%&gﬁﬂ(ﬁ% i.s not bound to the
15 N alg dhe prgsent anvepiiens thesugpiechaingir whichdigoseds potdound to the

N- a&%l@bsilﬁﬁ% inNtig ﬂéa@éhg 8nd inthedo® &ﬁrtyp&kagwb%sﬁ&mﬁe@ sugar
herel n ans sugar ch alns |n IC fucose

chaifgas used Pefiein, M SyBF Fhatng do iy GO laeeg%ﬁ’ﬁmuqﬂw boqed to
the Nodertylgucosehihe id e fedaghgend ip ehd\l;:@hyl_eﬁsylsteNLglmme-lmked

sugglug'%ms;: B%g?rfi%lygs]ﬁg?rucg%ms i 8\:31%3{ Ehg n:t%lﬁt%lsﬁ }a%ovg%iﬁgcrbsg Ip)gund to the
glyagisidedinkeid sigan ichains irgthe redings endhint the comglexi type Daglycoside-
llnkteﬁ %u%ﬁrﬂﬁlaﬁx’é it WP Pﬁﬂla}‘ﬁﬂﬁblﬂﬁinzﬁ[ édngﬂiﬁﬁloﬁ%ﬁqle ?%éﬂiginve?ltlon

he antit hronbi n nposi ti esen
Spe?l Gl TeGeTS ta ﬁé@mpélapwn W@f“é‘r fycess ig ngp ﬁ%&ﬁnflﬂlbhdﬁﬁcted when
sub}ﬂﬂteﬁhofthe QGgar ichainOdnaBigRsdesdibed| iny4 Belbec bhdl thehedhtent of fucose

whigh .7 nSeelany e et BN b RE e "bclow he

det@d;ibsthantl ally detected neans that the content of

fucos | S
{ hat qﬁ*ﬁa%%%&ffﬁrg it mﬁ%%ﬁ%ﬁ shits ko § ABpcotein
such py e B hromdy bmvaa@uaﬁwcttrfﬁ% i bave 2 bagigweminen; ceyesstructure
shoﬁrhfblthéchﬂl‘émﬁ?%limﬁﬁ)tﬂanﬁlﬂﬁl(H conmon core structure

shown by the oIIovmng structural fornula(l) Gal f

| -P- 4G cNAc 0 1 "10- Man at | *Fucal "Nk 4 6 6 |-

VACNAC a | -),- Wanfi 14- 4GcNAc 0 1 ), _ 401MAc 3
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J:@&@1,6 1 -Ilm 4@ eNAc,8 1 -0- Man a | X In fornula
(1), the sugar chain termnal which binds to
asparagine is called a reducing end, and the opposite
side is called a non-reducing end. The

N- gl ycosi de-| i nked sugar chain includes a high nmannose
type in which 5 nmannose al one binds to the
non-reduci ng end of the core structure; a conplex type
in which the non-reducing end of the core structure
has one or plurality of parallel branches of

gal N- Iucosa ne (hereinafter rekByeted to
%’P%e Ngw‘&%‘kg*tzﬂé" Ayl educi ng end of ¥

Gal -A@ cNAc has a structure of gialic acid, bisectigg

N- acetyl gl ucosam niG?JNAEEQ J»'MHBQ-)DXE%%&#VQSW'WM

whi ch the non-reduci ng end of 4 he core structure
conpri ses branches of bot h o t he hi gh mannose type

and | X shiRRe mbilfr 1T ke. As amino acid
res?%;em; to V\/K:n %Bthe N—'n?ycosn de-1inked sugar chain
is bound in the antithronbin Il nolecule, there are

four asparagi ne residues at positions 96, 135, 155
and 192 fromthe N-term nal. Exanples include

antit hfnCIthﬁla Ih! th@%uﬁéf%ﬁﬂm *érxmﬁ‘al‘%}h&hblhﬁﬁé) asgara%llne is called a
e-lirik ugar hai ns are boun
fedagg%l¥%fg S *feewaﬁne“sﬂ laﬁa"edaﬁnmlrmdeﬁﬂg &nd.| | (P type)
i N whi Tie Nhgyddsile)lBhed §6odr ichkigdncltdiara lﬁ@l@hﬂhﬁn@de&yﬁ@i—immch

ra ne resjdues sitions 96, 155
matyfhsb Aane WA SIhE Pl FidufireceBLnsIRR kite Moy, sicamlex type in
whight the mqmiedupmg lend nafl thte cdri estruatmoe dhasl ame rm‘ophiralmyrmfepmallel

brahdHa§ O%QLMS%N_%F& ftos Qaﬁ{ﬂgﬁﬁergﬁgﬁgﬁefeﬁgd% al g%gl Gl I\{Ac) and

conpl eX type ar chains
the | ME-redWHNg HGnok (Pal-GICNAF o & stluﬂwres af aialichagdid, blsectmg N-

aceBAETREG R drifie HRE:C ﬁ,tﬁrup E en ﬁﬁRﬂhQﬁ@ Rb&fedd¥in gtéaa of the core
above- descri bed, stT ctg ? gl Acc %

STUCHRE Gomprisey Hrafiches i ierbiot e Righ manmire 5me ne compis pe: and

thetikeir N-gl ycosi de-1inked sugar chains bound to

antit h‘& P(THIR L{: 4 rel-@ﬁ%ei r\,ﬁucﬁ W& ﬂlnélg‘%l‘% eélml%g sulg%rS ghain is

conposi IOﬂ o process

boupd \i@ g @ﬁlthr@wbmeﬂé mcdﬁqutﬁsuthf@rg rare fwp rasmaggnearemdues at positions
96, aB% | 1530090 flonl RO eGHifl. NBYinifled ABlLAR AR RN in Qﬁ{t&fﬂyp )

in a0 05 oo JARRY s G 65, bt A EhARECA s and

antitloombasIiE t[btypemasihlbln tie Wadycodide DinRéd gligapthandd drk bbind to the

' ' of natural antithronbin

asp%@hé%%édu\é }tf@ns@{% {%ﬁg‘ﬁﬂbﬁ Il nmeans antithronbin
11 dé]FheVIﬁtleq(J@ﬁﬁ-dmhad SR _clmne boand wuaitittrembimlE include the

abo%—ﬁ@s’éﬁbe %ﬁ%ﬁtﬁ@w tggfcg&mé Ainkdd sub fist i on i nCl udes

an ant COHDOSItIO conpri sing
antit g yrasidpdinkethplgy ohpias Npound to. the

antifliry@bii embieoile darfg ar chagi Eimprivitey Bk Boiehﬁu@ﬁl’@fe@ksented by

0 S ave a tructure
the B fesird i Subtral RepsdiRg 40&07@%%@'5?& A4E aasee fuiter of
comtbigtions in three or four N-glycoside-linked sugar chains bound to antithrombin ITI.

Therefore, the antithrombin III composition obtained by the process of the

present invention may be a composition comprising an antithrombin III molecule
having the same sugar chain structure or a composition comprising antithrombin ITI
molecules having different sugar chain structures, so long as the composition has
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reducing end in the sugar chains. The sugar chain in

whi ch fucose is not bound to N-acetyl gl ucosamne in

the 10 reducing end in the conplex N-glycoside-I|inked

sugar chain nmay be any sugar chain, so long as it is

a sugar chain in which 1-position of fucose is not
blohigwaﬂ abtivity-Quafitatively sithildytoaka tof ngtukid Qﬁﬂﬂi&'tﬁ‘ﬁbih MIft hehe natural

o 31 B B 5 SR8 s e

plasmaucture in the non-reducing end may have diversity.

15 Thegsd#9ah %Hﬁﬂh%lﬁﬁlﬁngflurcﬁﬁésnﬁcn] 188[1@&2 a'h' %Htlthrombm 1

conpri sing an antit
COMBRASHIEY CPWESINB gby cassithrembim LHd molepute dmrmﬁs cemnlesetype N-

olyEedidRs- Hi\l&ﬁdsd@é: dhﬁllnﬁfaﬁﬂhgﬂmf Iﬂf‘e %‘lﬁﬁfexcl}}ﬁé 'N Uc%@iﬂé-li’iﬁked sugar
anttlthrorrbl n gﬁléecu es known, et hods  such
n

chainshays; ahaﬁ";}fgv@ '3 hzfy?@eow @e&b%w [OSE'%F&%@R%@&%H’E in the
redi¢ikk endhin thB8sqmihehdingl  Experinentation Methods) 23 -

Tot It T t ho
on ?Slnyc ousf gf“e : "él%;‘glan%%%%ﬁ% I n%ﬁﬁwgftoéﬁ 35%?51& "Iégfsf’t“@?e in the
redueing eud bythRepmplexgﬂk gmehde‘h(‘klm}%ﬂ" chattbmby heanshsgar chain, so
long % fas E@u%‘&l Qﬂﬁlngﬁ nikh ig’k:&ﬁtuﬁ) 5t %%ﬁ%sl%ﬁﬁttbﬁgﬁ% B1ho5itih of N-

ra|0|so atin ugar chal ns
acefyjel Hm%meogf atbwedw% rengt ihmgp orhpad e |thea§empmg gipe N-

gly@cﬁhﬁlenmld%&)/sugﬁ AR, Y784 s %mtmanﬁ%%EMM£%d&d%end may
Chromatogr., 1577 (1983)] to determne it

hav?t‘f@“ﬁ?@cess of the present invention, a host cell
nodi f i 'Be dgagenm stheaoabf thatcomiposition banpﬁsmlg arl Bgtith@®ibin 1IX

ol B Y 1218 RSSURIRRL) ARGTERS B Koy b

rek‘aﬁltlg ﬁhecst@ﬂr @m ﬁr@vdhmmahnomblroﬂé mplécoles bykmewn methods such
as %&Hﬁa&inﬁly@is YRA CefGRRMAI LG bP r[SQ:@ﬁfs@kd 'ﬁﬂey&ﬂssfmsaﬁmm

dlsru ting_a gene, .30 | ntroduction of

B e Rte e & L Roashiisn diod pelanhag iefkods of Stadies
on Eiyopproteini Siugad Qhains) rGakdkan Shagpah | Chtdrn editddniy MMakahashi A
989 MRRR 4 Bl WBPRBINZLAR (RhebE bR or s mope
aﬂdvmnﬁmtuggﬁwelﬁb@lﬁdnbmgmnchalme by ¢lgomatogfapbial |Alternatively, the
releﬁ?éde%ﬁféii bRaifd SAay el YR Te%%ig bkh ﬁlearl-tPAEﬁ 95idthod AJ. Lig.

gatlon 0| ratlon ost cell the present
Ch""ﬁ\?&ﬂv 138 qigtermineit| s, ani mal ceI ls, 35

i nsectincek! }Sroc@s&ﬁﬁ ttﬁebieSetﬁlﬁﬂvédﬁﬁmJ iak Bost EdelinRloaiieal by gené
cells i ncI %Ee those described in 2 bel ow

rec%ﬂhgg?tfqncgplﬁ eferred anong animal cells are CHO
cel | déweihost céll omdifidniss genel@chmbimbion meamsya thostseedl, in which

W, | .
the #séepeﬁﬁg;fqﬂ?lcgﬁ Has bk@%c%?%ﬁ% gkr a?g\’loma %ngﬁ%c%gbmgﬁdﬁs Speratlon
Ihgane, remb@éthm amrﬂmmp gs 2 disiypHamtargeting a gene,

mtr&mﬁsu of Sﬁ%mtﬂ&ht%@htb@:d)fntﬁﬁrﬁd%?' mg éﬁéb reh@émg Cﬁ%'
yQni.c stem

r$ ﬁ kem a celtil line Na
intrFH0n g D3 s 1 he g, ABY Ininii ahRIsEBion, ?féranslatwn
of ahgesie enedding thel endemb 0 SFurtlesrinsre a\tﬁeﬂ@cbfmbﬁzh)a gehelrévembinant

cellfiﬂu"tiﬁWaﬁg scl{e@&d ?sraléobl}léluded in the artificial gene recombination operation.

The host cell in the present invention includes yeast cells, animal cells,
insect cells, plant ceils and the like. Examples of the cells include those described in 2
below. Specifically, preferred among animal cells are CHO celi derived from Chinese
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(a) a cell in which genone is nodified so as to have
del eted activity of an enzyne relating to the
synthesis of an intracellular sugar nucl eoti de,
GDP-fucose; (b) a cell in which genone is nodified so
as to have deleted activity of an 10 enzyne rel ating

harhaﬁerg g)i@aji‘}iggisﬁﬁe? fafjai(t: giglg&if)nﬁ Eg!g aﬁné; h?BiZV?I(;I!g,i.I:ﬂ?G‘Ph(l)?Ag.zO, mouse
oyl 51eUS5% aHRe misTermb oolC e SR OUAE 4 RFHKGFh deriysdrom
Syriam ]mmstﬁrlﬁ?may tigspe A gitipodspriuting R@Hﬁd@garcelﬁ Hntan lfeukemia
VES ng. - 1t sypt hesis o
ccti R WarfRnf oo AftuFOFETER Lt B FrtfeetBe R ooc | nel ude
GDP- nelranepesiofahel bosy delhinahide hoxBella havigDproperty 6f the following
(2) b€l 6- deoxy- D-mannose 3, 5-epi nerase (Fx). In the
present invention, exanples of the CGDP-nannose o
(8) 4, 6- dehyellt 47 adich geramgies mogifisd esonase e Banegdalsted, aghiyityopf an
enz?hﬁrél@i_ih@tﬁ the sfrﬁ%es&rof(a?)imtr@:@ﬂulﬁ' i, ﬁid]‘edﬁ'ﬁlg,td?ﬁP-?%ose;
ol | owi NG, (C) .- or (e): a conpri sin e
O noct odt Folk TS seithhbeine, R efified o, A dgstid actity of an
enzyimp ralabBhiA tovithecimobiiflontieti 2£8 swgdr rchRiNAincwhish Stposiiionf oft faeose is
' | 1 7. under ., .
bo 3o Xehosifors GENERER 1o L RREAREDR e S, end Bftuby B6Ha in o
complex tyge dEplyresidrolinked sagatahgitr at ase activity; (c) a
pr ot ei EhanRY dithd Gnﬁﬁ?esqmaﬂg% ﬁf»ﬂl@nsg%eﬁ@ 6P tHe GRS AP Sgar

SEQ. 1 D NQO 8;. d a protein co t1ng of _an am no
nucfgige QUNREse dREN (STIPEROf & ety fatisp SGAEDY and CDP-4-
ketdiéaledﬂﬁiﬁmﬁﬁﬁ&ed,eﬂ-@piﬁﬁaaséﬁbgt ituted, insert gdbang/ orI 5

added J n,the am no acid sequenc e ent e
No o dndhrdreRlt BRerion Sadbh it e RfB ThrBose oy ratase
inclody agprptent enaeded hy ias®NAgohthe dnllawingdapor (b)s emlie peatein of the

follY&H Q% or nore honol ogy to the amino acid
° seqn%gﬁggé)regﬁsent ed by SEQ ID NGO 8 and havin 30

GDP-
(3) manno PN Asamemipinethe gucleptidepquencs feprasentpd by gﬁQ ID NO:7,
(b) IGB\I:/)eztd DA g%ﬂiﬁpﬁ}ﬂﬁig_fﬁces ieh DNA3 consisting of the nuclecftidg sequence
- 4- ket .0- 6- -D-mannose . 3, 5-epi neyase_include a |

repissepte ﬁy Eﬁ&ﬂg 3‘?@5 updpjptriggent r?@m?iapﬁwiﬁi@mﬁ% protein
havengdsGRAP-marmbed 4 6afehydratafoddtiowirng (c), (d) or (e): (a) a

DNA c LS | ' .q.
© St | o iRl o ME RN 5 SERMRT St aRl TS O:8
(@) consi s pREFLEOnsisting of pe ominfpacié geastes Wherpineansrarguersyamino
acidSE@iddlE(d)Qr% ‘Helekea, %&Hs'tiﬁﬂ@(ﬂtgigg&glﬂ'kﬁituﬂ&z agﬂéii ‘{\ﬁ'“l:g_ﬁ@ aminoe acid

encodes "a prot ei ving - 4- ket g- 6- deoxy- D- napnose
SeqEIGE PP b Q1 1By N8 and vt GPRGgRO g deidatase
actieiy,no aci d sequence represented by SEQ ID 5 NO 10;
(e) \(/\/Iq])er :iaﬁﬁrg)%egﬁ g?ﬁsﬁr%{ﬁl'gséfmga 81%finoagci8n§e319en%g I\ghiéhe UER6% or more
homology to the amino acid sequence represented by SEQ ID NQO:8 and having GDP-
mannose 4,6-dehydratase activity.

In the present invention, examples of the GDP-4-keto-6-deoxy-D-mannose

3,5-epimerase include a protein encoded by a DNA of the following (a) or {b), and a
protein of the following (c), (d) or (e):

(a) a DNA comprising the nucleotide sequence represented by SEQ ID NO:9,
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acid residue(s) are deleted, substituted, inserted

and/ or added in the amno acid sequence represented

by SEQ I D NO 10 and havi ng

GDP- 4- ket 0- 6- deoxy- D- mannose 3, 5-epi nerase activity;

10 (e) a protein consisting of an am no acid sequence
(b)ywhi ch hBENAB0MHidr hytaidizes Wil DOGY comsidting ofithe auéeledtiie sequence

o SHERSE SIDIOND L S AL RS o
m&ﬁ@ﬂ’e‘kbﬁwﬁamﬂ%mme%al f-epmevaseaetivitydi f i cati on of

8 593 BTk org S8 A kil pieeia 1910t

NO:Kluci ng end through a-bond in a conplex type

(d)yN- gl yC.Qﬁlfo@éi‘n hibictigng Wranﬁﬁ@hﬂdlsé?@hc@wherem one of more amino

t f In th , ]
i SSERUAG) S R bS08, PAEreT o o B o i
seqeerse depleipntal BNSEQ ID INO:1 0lahd \Wavigg (GIPP-4€keto-6{depxpD-mannose

otern of the followi ng (e), (f), (9),
3S%ﬁgmer?§e)dacﬁvr 20 (a) a DNA conprising the nucl eotide

(e) sequerk erqtelp reosisfingobyn BN BeikiGrequance whish Hapga% or more
hon@(ﬂ toSr!he Qnﬁt'ft?ad?&’ Qﬁhw&g&%&ﬁsﬁw sﬁwwtt@%@yavﬁé%bp-

bridizes wth
‘kE‘B g}x,yf{a— nP?Fe?’ ﬁ'l?m%?ﬁed’@tl%‘ehuence represent ed by

SEQ | D\JN@:alﬂ]ile i Gl ererymeneeﬁh% @t?ﬂtis lhbatﬁ%amﬁoﬂw btcgau chain in
ucos

W PR 36 e sRAE 1€ - R AL A B oRmine in the
reduoing érst uhr:glghfa -bérel mtmdoaqﬂe:dﬁps qurlemmie-lmm rsegarcheid ibyl,6-
ﬁlc(iﬁ Jél , 12 under stri ngent condi tions and which

es a protein having al, 6-fucosyltransferase

act i vilpyhe P@ferri lpmtlen,n@r@mtﬁﬂ ofithe ad Kefugpsviicangferape include a

profeffl BRivded bR BREN oEGhd Yol RRihg 1B), g@ {3} or3@),(dnld 2 protein of the
sequence represented

ol g (B R I 2 ovel n consi ot mg of an o no

(a) acr ddedqﬂarmmmnergetha nodleotide smpreﬁcﬁfq;msente@ by SEQ ID NO:11;
Lt

®) g SN @ ReThE iRt eptedifitd 66 B0,

(©) | D NO2 @Blﬂtamhlqhambﬂglza& vethf Dws gorsisting fof s pucleatide sequence

repreﬂe'f}xtm SEO' 19 RO PQﬂc?ér%tridggmoéonaﬁtoﬂ.@hﬁtp“@lﬁhderﬁsgééei‘ﬁr%tem

amno acid residue(s) are

haVH’gIUe]t’éﬁ"°°§ﬁﬁ§’t‘§f%3f"e@m’?tﬁser ted and/or added in the
(d) am no aaBNQ\ whﬁihl.lfybﬁlﬂlzfee p\nestNtAeebds;snﬁg@fIﬂEé Me2ldetidandquence

f
repi SR SBOUML MERTY bpad RS Snltan sl sfodss aprgnein
haVB‘G%ldi ﬁmsxdtra@fmmwgm 0 the ami no acid sequence

(e) repr esde iRén 6 ngtHﬂoaéﬁtoaﬂgg% Yhdie %Pfésented b%' SEQ ID
f ucosyl ransfer se dctivity a proteinh consisting
N >an am no acid sequence which has 80% or nore

) a protein comprising the amino acid sequence represented by SEQ ID
NO:14;

(2) a protein consisting of an amino acid sequence wherein one or more amino
acid residue(s) are deleted, substituted, inserted and/or added in the amino acid
sequence represented by SEQ ID NO:13 and having a1,6-fucosyltransferase activity;
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honol ogy to the am no acid sequence represented by SEQ

I D NO 14 and having al, 6- fucosyltransferase activity.

10 The DNAs encodi ng the am no acid sequences of

GDP- mannose 4, 6- dehydratase include a DNA conpri sing

the nucl eoti de sequence represented by SEQ ID NO 7,
(h)and a Db¥wtsib Icciilsid’!iy)@rdfdhmﬁnd\faélh s@lﬁ&nﬁ@ﬁ;ﬂhb&iﬂ o of mbhﬂmino

de S L sent
w5 TR S5 S0 8t DGR B P
sequenden g)rGDmadﬁmﬁﬂé 2 NO:dé Iayabl hemag a1 gefurasyltansfemsd hetivity;

(1) DNAs eﬁgﬂﬁbﬁ (?(ngﬁl P3n 30liflo sagﬂlu GEiteNWhich has 30% or more

to-6 mannose E@b rase i ncl
bhiheiagning agif éewecwvm@ltgéam& 1D Bj6:4% and b@vmg)gxl 6-
&;@rdﬁfa%&%cuﬁgd a DNA whi ch hybridizes with DNA

consi S“RES% of the. nuc*eotl de sequence re re ented b
() SEQ | 13 RETGIM FRBURING P AB NG 3R ToaBrRceabich g 0% of more
homologylastha amnotdd Bequnéa@pfdsthtdd ke SECQOHM BIEX ¥4 Bhdrhaving & 1,6-

fuc§38,'§%£§feq;sr A8hvi g,ctlwty 20 The DNAs encoding the am no

equences “of al, 6-fucosyltransferase include a
DNA coBisr D3VAy enprding dhe gniine a@shueqmacasepf Edmadnpse 4,6-

EQtdsDiMiftide B IDRA coh?prls h@ n%tm' s%ﬂuéi‘l)ép rd és%ﬁt%d t§E D

nucl eot | de sequence, rep TES

NOo aga 5@54@%1@ la;\fbrlﬂ;zea el D&A ngsé%mg ribe wra%tldgrﬁ@quence

repﬁi@elﬁbﬂ By GBAE ID NO [T @idet Brringtitt@nditions and which encodes a protein
fivity. 25 In the present

@f? u@%‘s’ F%‘é’%ﬂsﬁhﬁmfﬁ&%ﬁ?’ﬁyl di zes under stringent

c ondi tThenBNAsfaacedihg tiee Hhhovdrid bequsnceb tofiGDIRM ete6ldeayy-D

malﬂ%gé Fg‘ éﬁﬁl o uﬁiu%& lﬁq?NEy&rrﬂéngsﬁ%ttbg Huclé:qﬂte r%@cﬁlﬂenc%mnasemed

by % QIO andp PNA whieh bbbra@@sgé@u% cwpﬁt@g of thegnusjeotide
seqrbriek réprédented bY. SHQ IONGD lﬁfdeﬁstﬁﬁié]ﬂ'eﬂﬁdxnbﬁbed’nﬁ%hléﬁ eﬁoodes a

profisfaying GBCTketach-Gmpi-Pannoera NGPAFER 4EHADT on ot
65C i MMhehbNpseseodiag ahe @mind acid . s@qanBt(sdefUm ,6Hucdsylfansferase

1nclH§é g%lﬁﬁfzégg'ﬁq?ﬁm t&xh nﬁollﬁgt?q/%%a {Jelgllg srgPrﬁﬁe I Ves}iagﬁb g{O 11 or
12, 6@@ avDNA awidch htybnélzeso mithc Be wonsstingnofSe wlantide rsequence
repfedert&d gy SE@H? NOal i@ 2SR{ded QUrid %b&%n&ﬁﬁn@%@ QfiidMncodes a

chl ori SOdI umcitrate Hybri di zat1 on can

prosn hayjng %ﬁg%ﬁ‘i"sﬁ HEPH 2™ he nethods described in
Mol ec Uhathe3 preserin mgnu&@cmednm twhich Kybridéses under stringent

coffiBREELR: 8 VDR 0P SRR el o
hyb@dfzemn, L&quu@nshywld@zmgﬁ)or tlm like usimg, $ptecxafnprbealal BNAt ¢nasisting
of t%uﬁl@m ?qugnééyrkégfeg%l\ﬁf g@ﬂ%ﬁerﬁt’f '91 r 12 or a fragment

condi t1 ons | east A) or

thergetasiagggbe. prés sRscin Sxampls A b Pdy whighcan be 1dent1ﬁed
by wrﬁfrﬂﬁx@oh 209400 aFB5C hp R ﬂ@yencé 6F DIefo POS¥Ieyodiiny chloride

u&%?"ﬁﬁﬁaﬁtﬁg{? i o raBaleanrd 1909, o freseByymd ghen
washmgt the fiilter| aoﬁﬁ"ﬂ:ewﬁhqeu Qriceo Refotde semepratinn ST dortio: (A-fold
congentrliflior? rSSl"J2 s?l{xﬂo& h{%ooﬁﬁ es%glulnp \éﬁﬁhdg ncl:ﬂdt ﬁe nﬁdostoﬁilﬁ]n citrate).
Hybridization can be carrled out accordmg to the methods described in Molecular
Cloning, Second Edition, Current Protocols in Molecular Biology, DNA Cloning 1:
Core Techniques, A Practical Approach, Second Edition, Oxford University (1995), etc.
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wherein one or nore am no acid residue(s) are del eted,
substituted, inserted and/or added in the amno acid
sequence represented by SEQ I D NO 8 and havi ng GDP-
mannose 4, 6-dehydratase activity, the protein

consi sting of an am no acid sequence 10 wherein one or

Spe_fmﬁ@ll?,m(tjl[w DNA/ Cbabﬁ:(ﬂjia difelﬁﬁ:}itd%ﬁﬁoxﬂ @n@ére Strinetl Sdontitios includes

.t e n adgaed I n e alld n seguence

DNABFIAE R BAY 5 olAOR hatod nictraly V0" EepERre Rifology, more

prekeselly 68@éory -brenhomsleg, Sartpr nprefesablyc30% i oy neorel hdmology,
b e

parflbady Pref5y Hsh 0t hre WOLRRAR 53%*?@3}2#2%‘%&%% Rofiology

to the, pugleqtifesgquence Eepreserted byl SER 647,i% 1t keelni no aci d

sequengethe gﬂé&ﬁteﬁﬁ/@ﬁicb'}’ tiepdotdih %913151-1%% Qf ahandino 30K sequence

hayvi ng al , 6-fucaosyltransferase actjvity can be .
whefE{n. i, AT ‘RofF WRAMAci! resye{oh o deieiedg Subseniced dnsested end/or
addedtiat theraming Qcﬂlgkéedn%den@pgdﬁal{gdl ¢):5Lr SSE(Q ?45?3 eflehaving GDP-

re i , or . .

ma e S PAR b, Pk N Prasdt o of i ming apid sequence
wheEign oy or Seare rednifoli acidoresidBe(s) ane deletetip sulistitiited, inserted and/or
o530 B e bR NG g i ooe-
ketgsbrleoxy®-mennases, {-epigryase RgYity andabe grotrasensisting af3in amino
acidt4 Sehw&{a)e'reii_lifacﬁﬁ- or’\nlgfcﬂre a}ﬁﬁlﬁfj asidl resﬂdgé{s) a&zdelé&\%" _subhstituted,
. ete. . nunber .of amino acid resi s whi ¢
inségfd s aed UL fe AMVER e6id SequruEs TepiFsnes BY SKGUEA NG 13 or 14
andorhaving e fimnsyliransiarhses peivity cashl el obialned, fu exainple; by
. ; . t st tut]o L
4 G088, MARAERCLE! DR BB e seauenc
repeesenyed By (SEQ) TEX 18Ul AgeriddiyssiteRficectadi mulsRenesissesribed in
Moletullr QoAiRg e on® RtRma BluYreht PRotodols APMIRRUEr Biolo§y; Nucleic
4 g_{] fera I_)i 1@%8?7(110 _further Preferabl& 1 to 5 AlSo .

c e{ff‘ff?'ekﬁa S19BDhdres: Nt depdoSaac VA s B pOR2 & 198D cene,
34,1338 (3988)ONucieir AcildOREeO), 13, 443¢ (2983)0PAs WaHedueN SR, USA,
2 SRR et st e L s
inseﬂ?@-amdfloeta_ddﬁlidwnw Brareand enot 3pé&vifegillydiaisel, bot it is within the
rang¥ whre @eleti %Séﬁbﬁt'itﬁ{?&f @r ARG phiditte b khodf ﬁeﬂldﬁg%ﬁi 4§ the

av] ng. at | east . 80% or nore hormf_o , preferably
abﬂ@%%%alf% mydaesnessyy, Therwitahle mamber i %er/aiozﬁps;rﬂsﬁ’@rably 1 to
20; hlﬁﬂ?bﬁﬂeitabﬁrllrtbhe,][mﬂhﬁlflﬁ’é&gdbl’/y P8IS or ‘mr)]re lhomol"ogy,t .
articyl ar refera % or .nore honol o . o
Dt ey b SBLER Gt 4 4 Atk Ao oS Whighiss 50% or
morsdgumhagy toghe eminot il BguSee répresdtted, byl1SEQ 1D MO: 8,410, 13 or 14
; : | i .
and BSR GDMiond £8, Bl RhGLE Bividd? iSP- 2] 8 oy D-mannose
3,5enonmgse astvitnor &1, GBicpsptramsdrasenaciiity ivtledsp 2 potein daving at
least ?2‘%8?5? morethljélcfe%qgt?? ?re;ier%@r%%fyﬁ)fﬁ?gﬁe @F’(fl?%)ﬁ chforfe ptreﬁérably 90%
o 0ROl i, R PrERRODE O ofl MGEF BPaly, T cprefasebly
97%rmlconi?ra thondogyamhost Iprefeiably $9% 61"3:!116@11@11@162}9 t@ theoaihino acid
~desear i bed en i Vit
safftd ol SEPRPUOOEN 250 IR Yy ol o
usingoanadysisosaftwase guttene BLANT W tMobiBigl .t Hs, 43 y(4890)] or FASTA
[Méiﬂfda?tiﬁﬂﬂgfrffblé 18 %8heedy).of an intracellular sugar
nucl eot i de,

-fucose, (%]r the enzyne relating to
nodi fication of a sugar chain in which 1-position of

fucose is
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bound to 6-position of N-acetyl glucosamne in the
reduci ng end through a-bond in a conplex type

N- gl ycosi de-1i nked sugar chain. The nodification of

t he genone so as to have deleted activity of the

enzyme 10 relating to the synthesis of an

i nt r acAlsbph aansforgeent caabRosfl gredudiigPthk uattheombin Ilh®mposition

of T Bt InfrkR &b PRCotRL B0 i Rs™io S DR Beddlps the
antithrgowity 11 huxb@stlammtcea host chlb i whigh ithgateve- demrtbag lenzyniEoardivity
is deﬂetéH ‘P@"th%§t &31/1 f wﬂ%@é%ﬁ%' ?ﬁ}odiﬁgﬁesg a1 "ﬁﬁvectsaétgd 1 activity of

fO |ntro ucti on Into an exp
thereeatm%lfq dingte heosyntiesiy of amintepgelar wg@rem@te@tldh é}DP-ﬁlcose or

the@ﬁtﬁﬁﬁé gﬁlﬁtlﬁlr;]g)go hﬁgﬁ]ﬁ:ﬁﬁﬂrggf grsgged}tdlﬁﬂlunceﬁl?%vﬁlgh ]15p&ft10n %f fucose is
boud 8 t8t sPRSition Bﬂ?r%ﬁ'@?cqswneéﬂz@ﬁée duging o DRt ﬁewf) in a
comﬁlemwaﬂ-glytoméé-hnlsedtsngmhaml ng out nodification of

t he e 0 u

ot et | O AEEERIGEAAL B oAk IS (RARTTIREE ity of the enzyme
relating to thel syothesie of anjintracdllulatongdrameleptids, GRR-Greoss, of He enzyme
reldtthE "t Slﬁdd?ﬁca‘?fonfdfrhc;t.d chd?f i 04 Gﬁ;héhhiigoéméﬁ bE ﬁﬂ:og@[k Jund to 6-

ene r fers ﬁo out nom ¢ gene
pos récelyle H‘F@SWBE Kethe geducingnend; throyah e-bond lu@ecomnlex type
N- YCoaldBéli’nke@fsugahecHaﬁi’ BFérs 46 ﬁﬁtrb@cﬁd@'c@‘tlﬁﬂaﬁéxp ité e e%ressmn
ggler Bia ‘P?f nockeda ut co |t)|(ons ca Be obt ai ned ot
reeRaT Y | n% t fie? gl ?8&‘ of IEﬁSS&Po BATAIMR Hgntgpduction
of mntatiomtin ohre emthwnacd séquenteaot)@igene se af to deletecthe function of the

enzgﬁll'éomfﬁﬁ mﬁtrdtc\tﬁctwhe gt useg) f’QEfePJ’Eda 5}55@9%56[&? I?ncﬁﬁl’iéa?lbn of the

qgque can
nuc{;ﬁotlﬂﬁtSéﬂleegrpe Suinthsegenouer push. aSFdfsle@wanqanbentutlm insertion and/or

additﬂ:ln' ifl\thd1BudEHHAR IsBiRBeE arCmﬂﬁet% TRRiRNRH Jf e SPrALILASr KliRtion
¢ gleove 6”23@ activity rf)';ﬁgfgt g’_‘sr uption targeting

of the thugemaditied ogrnogni¢ Misng s o ("knogk, Qub fifc ngmic, gene”.
Exaﬂmlemafhtheﬂ&@ekedv@)trgm&mc gdnednglade akk e adpangofl the target gene is

dele%]& &HH] thg gg% (ﬁn{] t rﬁ%b c‘?l;t c?p élaaﬁt,c!f % ocﬂattadpecpby deleting the

gnomlﬁﬁ@m o6 ancfxon cgem'n@ 1) dmtxgttqmeocbmgﬁme tgrget gene from the
chr&Bbfmtd on of a cell line resistant to a Iectln whi ch
ture in whic

recognj zes hain stru
1- posi § B methed s qbtaaing suchealls wpfegmwaafbe used, so long
as the gerrimd of 1utw&&ﬂ7.mbe modifiebe F@dﬁﬁhg@b lelli@fl'(dllgwmglbchmques can
e cosi de-1inked sugar
be &?ﬁ ﬂ% %daﬁﬁ%%sgé% %ﬁ%‘izgﬁe ?%%(ﬂhl zes a sugar chain
(3) st r uctgenedisruption ¢drgétingos iatgenmensoding3hé ercyse; i s bound

~ (pto 6- ﬁﬂ%&dcﬁ&n Bfa %ﬁﬁﬁhﬂﬁ%aﬁ@{ﬁnﬁ%ﬁ&fé BereMcd fifis e Mlzyme;

end throu (g)@ In a
(©) N- gl ydptee UP?H@%E‘“&"&’@M“‘@W?&Y@W l ectin can be

(d) used, 1§1ﬁbit@ﬁ®ftrliﬁso@@tlbﬁ of SarSRifidh Ioﬁagénd ﬁﬁ:@&lﬁF Zheéhz{e;
ecific, exa s incl.ude

© 7 oant s8R0y R b ER1 Mog rest Ry A FONT HRARDy b gpiASs v, ghein
structuke mawhish) |-positioh @f fucosPSAondw G-bemﬁmmoﬂdmcmgtglﬂdnmmne in

e TS i B, PG AT

AAL ( |Ascthe tectis whiettrepognies a|sugari Céaamwr@)l wlgchrlremsmon of

fucose s Boﬁrﬁﬁtos 8%§1t1519 R N-86ty1BlucbRhBAS il thedreliflihg bfd WrbGgh a-

Wt
bond int & compfex type N-glycoside-linked sugar chain, any lectin can be used, so long
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i nhi bited by the presence of a lectin at an effective
concentration. The "effective concentration” is a
concentration higher than the concentration that does
not allow the normal growth of a cell prior to the
genone nodification (hereinafter referred to al so as

as a6 eapablelof rédo@ﬁl)zmgplfh@fsﬁ ﬂ?&ﬁélmleﬁkﬁﬁtt lﬁ%o Sﬂi’éﬁxﬁc examples include
ncen does, no e .nor.
lenf REER TIGH (Rt Aot St Bomolirb i, b egtin P4 pes
lectim dﬁﬁVﬁ)?@nﬂP@m&ahm}s brbad bévarlectir Fgy &ig@utlbﬂl térived, from
gacentrati

Vil flba A Rl urpr e AL (S d436cff BREC Al Bl o)

to t heThpdedli cesistant tofatlmngefnfcm to gecﬁél m rwhucﬁe growth is not
mhﬂﬁt%ﬁs@t tlien 1%@51'109 o iﬁ@cnﬁ‘;]itg&{ 'eH@ctﬁBn&ﬁlEEﬂtEﬁ]an Phe "effective

lectin does not

COﬂ&ﬁle%fﬁP. éFt YNGR IR mglaeratb@b%. wgcqrﬁraea@ thag dpes petratlow the

norhia/l gﬁ)viﬂi 5:2 H%bﬂ&bhﬁr tbGhe gérlﬂmd ﬂodﬁcﬁ[ﬂ{ﬂ(‘hereﬁfaﬁ@ﬁfeﬁﬁéﬂ t6 af!so as
0 Dr i Qr

pargt et aoal 16 45 cqncBhion, Parcdies o e e Gormal

groatit of & celi poor toahe genomqmlnodlﬁbatmn afore bmﬁiraelnipm tmﬁetuhesr further

prefeb o0 2R pRErF 2045100 e SBRAHLALA (1, does no

hesi's 0 anlnrac

all%ﬁl& morm@cﬁr@wth ofe, cethpwior m:tb@ aodificatine ofthe\genomisi gene.ng
to m)q‘nft'hg Prdsomt 1ﬁfre1ﬁ10§,uﬂﬂrefféhﬁif@céﬂbegtgat%' cﬁhec’un that does not
Slt on 01(‘!;‘l fucose, | bound sition Cgu
inhiQiE SR e 0E ARPHRPTRIFY etermaing cﬂfﬁgfdmsdtq FrugH! line. It is
usual-rl]jo ()7 dgmg ta 1ooﬂig’ﬂme>pref¢mlyl\e l|n}gﬁgt(?29 g d fsugar
chal n ification of t
genon TXGBHLAFL ndhe Bapialdlol Bl d€pues c
mcluud@ﬂ acsH prive tboﬂhbcapp cative dfsthe seghméduer foe theuaodifiesion of the
| th@Te
snlic BBl 10 bR Pl 0 SRR (T Al s
nucmﬁri?t@ggr@ﬂé@ Sudke sazyBIeCretatmNGD motification ¢69 quganphain in
whieh d1-Bogii 6 BT0fucode Qeﬁ&md 3 ,6-pdditidn2 8P N—ac&ﬂﬁhﬁ@@?ﬂﬁ@ in the

el R PR PO e P e relpigpidediicd suger ofain. The

cellQpreori tratheRewdication of the @ehdmici per Bbhati p‘ﬁeﬂaﬂgﬂy limited, and
QO various serumfree

mclﬁaéf& é‘k‘dlﬁgﬂﬂ% ﬁé]%%@l??&#ﬂg%# gﬁ)rg%r ent cell of SP2/0-Agl4

~ cel | prhegparent ael of R £elk axipOle e modifiepsion afthe genramic gene

includéd NS@ SelBREAEERA LA liERhtufesABECHS Bﬁ}ifm’mmm@yur@asg (1992)

| | 3 981) .. Nat ur
and YiGeRheRion Lo G boé'f‘@‘é‘s@ﬂ'&b—li}tﬂ“flﬂéﬁ%r&o ClineRCB
0218)i8g%ered FURIKIEN Call Bank! Therinbtitdrsof TR4i0al Agd Clteﬁiléal Research,

sub ¢ e Sbagl b Y PARE Pla o iR 6 Sriouhfirt i i, anc

the ikqes obt ai ned by 35 naturalizing these cell lines to

vari oUhe ]S?Eéﬂmcéﬂ ﬁﬁsml&% 1(4'56-5 riaRito ﬁﬁ%ﬁocﬁﬁcatg‘)ﬂ%fttﬁ@genonnc

I k arent cel [
genéw 2terd ook QESHIE%@ lﬁfzsamres gush t‘ﬁe}/ Trmnnol, 126, 317

(198 (NEiues) 2i76) m@f(m’ﬁg a@@ Fuah ARTtRdiel ahd 8obridblas; 8] 135 (1992).

T TGNy e—
Typadaultuge iCollySinn (hé@inafie? Seféri@b8) as SFCED)) aub- -cefiblines Idbtained by
naﬂfr&l%@ theSEQMRSR B vafidus dertin (fled mddia Wﬁ'&@déRL—nl 581.1), and the

like .
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5 Cell Science, 1. 88 115 (1996), Radi ation Research,
148, 260 (1997), Proc. Natl. Acad Sci. USA, 77, 4216
(1980), Proc. Natl. Acad Sci. USA, 60, 1275 (1968),
Cell, 6, 121 (1975), Mdlecular Cell Genetics,
Appendix I, Il (p. 883-900) and Somatic Cell and

Mol ec Ul‘lﬁfpaﬁﬁﬂ etll 65CHOselIfehived R8/)Chifse ‘hﬁfh"sﬁpbﬁa,ry kiksue prior

to SRgpoficatsh e SnSuobeheivies 0 Rl Subedrchiempres

suclCRY /i) of rRxpirimeniatiadichE L8, SUH(IOSR), ProsdditbUtad. iSexl USA,

60, q&??ﬂé’ggﬁ Quﬂlg it #gsﬁii &%é%gﬂ;ﬁ g{,og?{{m\clﬁ Iﬁg%l%ﬁzu%modf in
CelfiSetenaed 18+ bih @Wﬁhrﬂ’m’me’iesmrdhe%t 266 (B99).i Broc. Vatl. Acad
ScztUSA W'JZ‘]SQ@@) Ploct Wa#92RAISe;. A% 60”@&7@@@6@@@%! 6, 121

Crl |nI|teratures such
RE YRR (G855, ARperdicde 11 0SS0 apd ompnc Cell and
Molevaluh €5 érieties, 12 355 (1esieydeBurtiRithodel Ne nﬁiﬂﬁealce{lAIE@ CHO-K1

Wigg U & e(%a@ d;safrl'f&gﬁ"&?@g%#@é% e Bie B85S catce

CREUGS bﬂe@’“ﬂmﬁﬂt A*FCﬁl seticelblinasatbuindd iy ngumhe.mg theslel cell lines
to Vjﬂ}l&ﬁsse}lﬁnrl?éé&uﬁa g&{fﬁ@hﬁ(ﬁee medi a, and the |ike. The

parent ce cell line
YB2/ 3Hihemparent [cel} efA@Hgocatleienvecbfmm Syirian hamgter kislaey tissuefprior

to thé %cﬁﬁﬁ'@hﬁbﬁ rane eﬁ&hiéd eGAtlhdds BAK earsa@sbﬁ&%dmf memmres

suck g 116 M8 el $ g1 @Aﬁhz’%ﬂ’t{%@— 35 (19 Fapthermore, it

inclhddsecell Ulireess BHIK 2 1a$AT CCﬁQI(L‘L-é@) nglsteﬂ:ﬁ af/ ATCC O &3nnienclally
) . t
avalfH SR G CHES (Cb3 000 [k XLt Bty PEEATELS b lingsoayaines
by nabyhlezieg thesecelldiresto saripusiserem fresomedincmdie like.
nat ur ¢l C f
medi aqmerz% i c'éﬁso?a Ied&énﬂﬂwe ce f)h%(or pr oau?@ 1t L@fg 20 cell
priog e WP@%FWQ Iof the geweme casantintlydescplbrlines cestaplishedy from
Y3/8el 2.3 i neelMS7QRTECAN eiELLissa whi CIBpesifie t rexamipRisMthclude

iyl 1 BRRG0 Ze i dhen 0 lt%ﬂﬁlk%?“s&%ﬁb & Giltoflafg 2. 576

(1982), Gndf Uderbydls r Brgtmel.as@3B,s kn(l98a)l ouFprtheroerd, lii nincludes
YBﬂKﬁN‘I&TGH 1&5%@60&110'?}&\"1‘bﬁ‘9?:ﬁ¥166ﬁt Hvrg%}] N9 A’&‘eCa sub-lines

serumfree_ne { ransft or nant

obtainedl ey ngralieng dwgm@fflk Iknes k@ vanqus serug freq me@ac@% thelike. o
CHO calhe ckl fofpi6hucing ﬂl@%nﬁih?&ﬂlblﬁgllaif the preseiit irivention includes

cos ocked out, a cef
= ol WP SRR 2 8 o5 Aot tarinaric i, high & ssar greoding
the fntitbromgtsn (i 1sa1ntmdmmﬂantmatCH® oshli imhwhich engerenemdiing al,6-

fuc%ﬁraﬁﬁglta'sé tﬂ ‘?JEEB!: I !)Lllt éﬁéﬂ“ilhg Sﬁf&ﬁq AA Ails é‘?%i giééallr{eﬁ by

ene enc O
natugalizange do wserumrfaeq n@ junkea tramsfaumant én IWhl'Plhé gem7 @coding the

antlft?lgtgﬂhti:lﬁ-rm lig ﬁiﬁtr@@t&e@ eiﬁfl:is 'Iat (95(0% ;&ggﬁg;?ﬂ?ﬁga 9gen8 Oé?l%odlﬂg O 1,6-
ﬁlcoaklmnfﬂaﬁ EEREF e L Bt5s PKAR-6d HAuéa@?K@oobtmﬁ by
natuvalizing, b e Setinofed nﬁdhﬁﬂta %&’iﬁhﬁdﬁt e patsth argene encoding the
antlt}lje'(gl‘h‘glg t[ f/qu?ét].il{:?cgﬁtcngi Cﬁqcélhe tuﬁﬁl %Sf}elrlelz zé‘rllco mg ﬁyn%ose
4,6-dehydratase is knocked out, and the like.

The cell line MS705 pKAN-ATIII 27 was deposited on September 9, 2003
and the cell line pKAN-ATIIT AFMS705 and the cell line pKAN-ATIII GMDKO were

‘-'-
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chone, Tsukuba-shi, |baraki, Japan wth accessi on Nos.
FERM BP- 08472, FERM BP- 10088 and FERM BP- 10083,
respectively. 5 Also, the cell capable of producing a
vari ant wherein the am no acid sequence is
represented by SEQ ID NO 4 in which asparagine at

dep@i%éd bPAu lbszofﬂ“@ﬁﬁ TAtein8Goni Phred! OLAM E}?déitﬂﬁ/ National
hi ol ogi.ca S|mlartothat ofthe na
Instityts P Mmca |IP snce g oFechprlogy. deatiial bn ) eh(Hligashi 1-

chofniee Meunlamhishl, Ibahlel I4Mn tvith Akisidi 1969 IFERNI IBP.eg472NFERM BP-

Male] [ ATI I I NL35Q AFMS705 obt ai ned
wdfgcaﬁg%mp?ﬂiqshlgr,%%f%@%'erumfreeeredi um ao e

5 t r ansf dlsopthe icell wapatite afgeoduang adivadant heherein the amino acid

seqﬁéﬁciet i@r%E%séhtH Iby‘é@ﬁv\g ig:?] NGRS ﬁ?%&d %\éragﬁg hDpbidP 135 is

a gene
su aqlw@df Websglptam%hewag éml@gl,@ﬁloemywmﬂaaﬁq thatcef the natural

antithrombR<ARE A:Hnlﬂosﬁﬂaﬁ5Qf sta’ﬁt %V’éﬁﬁorby(lﬁﬁe‘iﬂ&ﬂ%“ Fefdtebd to

aney R L APRAPEL B IR s AR AR-ATRENARTC rAIMS 2 pained

10 by bmuﬁﬁﬂngﬂd\&élﬁml-ihéwmadlﬁhpa tidmsfoemhntiin wHitlc B gengem®ding the

ancRERRT i oot PSR By RELED NERG B T O el Foppith s gene
encpding qmﬁmvsyltransﬂrrs@qsmw@nembp oell fipd pEAMAIH: N135Q
GNﬁﬁ(O%?J@eﬂné’M B)h nitﬁ?aﬁh U {PD b rulnd & th%rlgaﬁﬁ? ant in \thch a

tary, Natio 1nst|tueo Advance ustria
BenSeneaias i antshuems Bl yariank fnresentsd by-SEQ IPGHOHO into & CHO
15  celllin igtea g&ﬁwﬁu&ﬁngtmp hBakcRK | 4,6-4 ?\Blmala %%&ed out.
acces
oo e R REOR A AR Pl ing S ANGATID
NIFHQI Glgjﬂllﬁﬂ) aetd \depysited nod atkugust t1l0e 2004t with| International Patent

Orgishi %Mitﬁ}yl #]Haﬁc?rﬂé gﬁmsﬂ pgu AW&H?&JDE Bgﬁaia CYS‘!CB and

ransfornant: i'S no

TechP%l@SY y Cghisglo§ari-he Higashh .- @ml higikubarghii baraki, Japan with

20 acc@s@{éﬂ'tm% FHERM HPgiom@ﬁhdiPEkthQOaw%s &@}elgﬁ in the
antli |

npQsi t at” fucose.is
not s 9‘ ﬁi?@@?@%}t‘% ‘§g‘k§1‘g%$‘8 eV, é“%‘é?datf’ the
namhbdnﬁtlanmbysllscaﬁ%qrroheﬂd be using thehuboeonhssfbrnaint.f ucose

a1 10 s YA S04 4 9R35L00, BB 9 n i

cpnten ucose i
endblrbnl@gp@mpleacwpmN;glmbsmém&ed isugaroehsins in [the @otithgesbin 1T

25 cong)gtﬁﬁlibﬁgne%g% ?ﬁt futobdis o€ E’iﬂ{s{aﬁuai Héteﬁ%cpgrﬂ%ﬂ? glﬁi?éélté?f foQfe sugar
chafpepmalyys &ﬁ%fﬂbﬁ@%&lﬂw beaf-'oaOIttS%fg;mfln g{"P% ¢h ¥4 fl9t sbstangially
detexpdd s kit thel donten0oPRISHIe i BeloRThdGetbRBAUINGE by an in

vitro {. ant.ltnr.o
reasurl g WRbL R e ARichotREaPEles ihding activity to
hepmggmhhg)dmagdagmn aotivitp and the likest usi ng a nodel

30 ani m'T%%nﬂﬁ?ﬁ&lﬁtp% ﬁ?pﬁﬁﬂtaégg}g%%ﬂi-ﬁbo& Qéﬁﬂa@ibh QBtivity of the

syn rone Ser |
tkemhiac Bl OMPOSIHER e cbe ued Q1Yo pivdit vitra Sesfosugheasy nown

tﬂr@tﬁﬁm@bﬁd i'neaédf [ﬁétﬁb'd(br héiﬂnn cbiat %Wl%késﬁﬁhg‘ ehethod,

an¥ g@ %Ti'fz% .The, Co rse of I\/Ei e1
q 4o, 185 U Vérﬂa) modelani gljunat D Jjizavasculay  coagulation
synd?bmenanbb bigy (Me'fhmi Seyéustof Cbarmateulid Refeb®E0ond Devedopenent,
35 Voiﬁlpxg %?%?ﬁdcpro(i&gnﬁéﬁ% é&uk}, ed., Hirokawa Publishing Company, Tokyo,
Japan (1992); The Course of Medicine (Igaku no Ayumi), 120, 1147 (1982); Japanese

-21-




10

15

20

25

30

Kenkyu), 62, 3573 (1985); dinic and Research (Rinsyo
to Kenkyu), 62, 3688, 1985; Parnmaconetrics, 30, 589,
(1985). The process of the antithronbin I

conmposi tion of the present invention is 5 explained
in detail below 1. Preparation of a host cel

Phiniddbie) gmtihﬁleaéﬁéuhm o 584b|(|19 mﬁhé ) ﬁﬁ@arjaﬁs(?{msyo to

Ker@%kjp@is 355 loall L7 i Aty W Koty S 13881985,

Paﬂrﬁrc()ﬂ!)etrﬁerm) dBSr(me)on targeting at a gene encodi ng an

enzy Th ed.for-the prepar Qn 0

ot ¢ hERBoRe of S s BfpnI eoRe BT Bpbie et ipVention i
expipengs ididstaildeloon technr que targeting a gene encoding an

enzynme relating to the synt hesis of an intracellular

sugar nuc) eoti de, GDP-fucose or an enzyne 15 rel ating

1. Pesparationpien host sell dearm&ﬂw@aﬂr@nhmrﬂlu GOMAYRIEIAN
1 posiTHeohosOfcell us6P st prodid thet htibhromOad 11T Qﬁmﬁﬁsmon can be

(gg ﬁ?“rﬁj cosam n n the reducing end through a-bond
prePEHe EBEPeEX W‘t“ﬁﬂ’é‘c"t 89l ycosi de- | i nked sugar chain
(hereinafter referred to as enzyrres relating to the
he enzynes
(I)Eéﬁé)?gméﬂ?m{rh&ﬁ%y 8%? ¢ gﬁm n | n acel | ul ar sugar

nucl edl?hedh,ost celPused fodhe prepruation @Dﬂamrtbmbm ITI composition

( e
can‘begp (% aaéé?le d?gggﬂl&f?fetcﬁrﬁﬁlgégteﬁ? é o genﬁg%gggm% enzyme
rela(lﬁ% fef SISP pBiRtEge Yarawiges gucl @vgﬁp@%’ fgeoserps an enzyme
rela€ing yorehe m@hﬂﬂm@ of @ shia ohimidiih whadh pﬁo@tﬁorﬂoﬁfﬂﬁ@e is Bé\gidio 6-

porkn 8 BedRAG e L ERE e s e

N-ghydoside-linkedisuganphadx (Hepgmafidr géfynmttoobeehzyrkadeleatxgg to the fucose

mocﬁﬁ%\tﬁ:} Lgiﬁwe@égﬁ? &&g%#e 'i'éa{gtﬂ@ f?raeslyﬂfﬁgsis of an C}ntracellular
sugisnAuelgetideaGDPHiacoset irsdudst GlEeagnesey ﬂr&dnhyﬁa;asg e(hgreynafter
refefifll R6 ths CGIPEER) fdOGDBL Ak bBLA-Bébxl TR mahAb et 5 SDNRer8RCAR Nthter

B SIS ERRLlL, TP L e e S o g

chameipowhich dt pasitionesthindoset is ooRMAtORAposivion g N-tabﬁsﬂghd:esamme in

the FRAIAR, SACHFNE p&ontl o EFHRER e NI gy chain

include ek 6tfiteospimnshesasn and o-L-fwopidesgod using a retrovirus:

and tpmerglehbeﬁuséalheﬂmnhmessnmpﬁdﬁhnse methods are -
speci

cribed belo a) P ratjon of the
host CdEmet %96‘ Pﬁ%ﬂn W@ﬁﬁ% tanalpnf disynting the
targenp@eséricoding ahe emiquor afefiil md*nwcﬁntmandé)wa iiﬂlsémiéllﬁ&l‘iﬁd? the

ribo r‘nQOdm&Bo& he Y g}}on%/(ﬂg ou th?g H)%St d WA DNA

préeparation ant i nII con‘portron
Dhg@mlmmprmmodd (lteyemaﬁeram&rs@nee asetlieoRYP whthod), the RNA

mteﬂbreﬁée/ﬂe rrasat (ge;%nﬁﬁép FROREh JoMasHRe RNA thehdap R hethbd: . ysing 2
(19 3 'O TECHNOLOGY, 17, 1097 (1999); Hum
rer @éﬂ@t an é ° 1mgaod 1ung 2 eémpomchnéhesymer!@ s 2855 specifically

desdribgaﬁ}]waroc Nat|. Acad. Sci. U S A, 96,

-
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1886 (1999); etc. targeting at a gene encoding the
enzynes relating to the fucose nodification, for
exanple, in the followi ng manner. A cDNA or a genomc
DNA encodi ng the enzynmes relating to the fucose 10
nodi fication is prepared. The nucl eoti de sequence of
(a) PhépafdiioR JF @t IRJsNCeIDfor ARNAGUGCHBADS tRe anBifir8mBInTECconBd3R™n of
on the determ ned DNA sequence, an, anti sense gene or a
the presgahygention by ghe axptisease anqtagdfiriths GberyaegRetodhi ch
conpr i Bleshaest bW ukedh@irahé paspaction @f tthe agtithyombin [N composition

. ed aoiiond ; | :

cart ¢ Bl B I anisei) ReiBdor (6 b pvmd S Be it in, et

Tecmolegnrl Z; 269 £1998);i HOATEGHNOLLG B A0 ¥aiosd) ébamn rA;Id)ls Genet.,
by, j . |

5, Ris%pgr"ggg),g{leg PeinbloRf 3 fisgg%gglti)r, Prod. gy&ﬂ. A0 80 US'.EE 96,

rep Into a“siTé r eam a pronoter |
18’fén(1é’|88}; ofiF | WRIREUBE 1t & SRR eneding theTenzymes dplsiingyte the fucose
mogigi%tﬁtin, ifSt éxahmgufmé fdtalﬂhﬁin%nﬁﬁﬁér. fel | ?ui tablt e fT gr the
expf e n vector . ai n.a transformnt. e

bost  PARDN R % romic DA gttt tss Shek@enriting e fucose
modificatoonip psepharedn of the present invention can be

obt ai L eC1i tr forman L Rg . .

o ker 116 RUCBGHEC Sidiind, o A PR QBAor B8pdmic DNA is
determiagsle modi fication. The host cell used for the

produgsisef oftthe Jh@erﬁfﬁﬁédtlbﬁg@gﬁbn% | anGRANRGRE E%&rbr(bf riﬂcﬁ?me of

pr esent |ﬂ\(e ti,on ,can al so. be 25 ohtal ned~by _
appwf@&n]leﬂ@ ds E?Sé&f?f‘d’f gorgrissy a DNA fragmepiencoding the gpgymes
relating itotigtficost wicdlifidation, Mdhemphdeeglof ardd 18tré. |

nmenbrane qr the sugar chain structure of .the produced.

ol y copPsrdst o FEPEEST, e anHsenss, B MqzyTie jo deeflop rpypivinant
vectr asiprepared by finsehimganiragnens ob fill-lehgthaxdthopticpared DNA irttba site

' ' , t . poml cell, insect

dostBAR of s BHGHORL R an¥Brobiftiexbitistion 8 S04 o Ton

as it regombingat vgeae inetseiiused tinfe arhophss!! rwitablp nigr the
expmsibﬁegétum,z&naiﬁe@iaﬁgsﬁﬁmn- Exanpl gsl of t?ﬁ host

ey oIt O30 o5 St B soppostion o
the pegseris|isvention aut bnobtaimed by pélectaigi aotransformahtaging] aom markes, the
acti‘nt?)g oPWe%?ﬂg?rélﬁingn? .tﬁé’ﬁl\égser}%&iﬁﬁftu S A 10O 58l RS the

a pronoter- at_a poSition appropria &% or the
proguciing «afj the jagiithspmbinelll sampgasidors Of sl presens dnygntion ien also be .

obtAihQPBY 88ectRgedRh@ForMant N§ing XR" £BHAR t}ig %ﬁgﬁ%hhiﬁcéweﬁ:e of a

those. described in 2 below -23 Introduction of a
slyopprieinn PRy 9% Gel membrane ey fthe sigerchaim stpgreont thg, prefuced
glysoprdteiiansieddlabl e for introducing a reconbi nant vect or

into varj hogt | 5. d ri,bed ~.in_2.bel qw, ..

ol ectRiE BpsLRf ustElos e FRANURRCor e afififomlh 1 cpmposition
of the piesdnt jnvehtiom any yeastreell, aginabcell,iinsget ¢ell plant eellpgethe like can

be WSRMishi BR% 128Nt B2 RErgE@ELHeSHBEg theenBiRd¥ eBitinf Yo HtHE fucose
motIileLeltti%vr\ll! n%xamples of the host cells include those described in 2 below.

The expression vectors that can be employed are those capable of
autonomous replication or integration into the chromosome in the above host cells and
comprising a promoter at a position appropriate for the transcription of the designed
antisense gene or ribozyme. Examples of the expression vectors include those

described in 2 below.
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nmet hods. Methods for selecting a transformant A cell
in which the activity of an enzyne relating to the
synthesis of the 10 enzynes relating to the fucose
nodi fication is del eted can be sel ected by determ ning
the activity of the enzynmes rel atlng to the fucose

modi fi @b H@&loﬁsd)fng g2ho q.lgg ma‘ﬁ%hs dScqRr beg gﬁﬁki Gut by the

i nee t echni ques descri Shi a
me&oﬂ& @ﬁta&&fg’f ”‘(‘W‘%&@t@?%"leﬁ“ Es@sf@f inie Hﬁ%oqsmostg Cells described
in Boedelem stry) 3 - Saccharides I, G ycoprotein (Tokyo

Kagak edi t The Japane i ochem

Soci et gésf a ‘E%F*f ﬁ% %f‘s‘%ﬁi'eaaféd?‘h ﬁhe enzymes
relﬁmge‘.mthe hiacalse Aroglifdcatibn Sen |besgarrﬁdymnbfcnl oginple, by the following
me@gg%ri mental Protocol, dycoprotein, dycolipid and

ot'eogl ycan (Shujunsha), edited by Naoyuki Tani guchi,

Akem Suzuki, Kiyoshi Furukawa and Kazuyuki Sugawara
Melpb9 0 sohbl e itrbaf N0, Second Edition, Qurrent

Protocopl s _i.n ecul ar Bi ol ogy; andthellke An

exanpl & i inprlach the peivity A 4feenspme Teleting i thfosynthesis of the
enzyines helitirg &nhy fecae tmodnliqanbﬁ iedélkweatcan b!d&‘sleﬁ:@tedlby%termmmg

bs
e AL DTG v dB0ER% o Rt B diepppmic
metRPdPORgemetithingineeting acnhuigueso flessibil froShin Sehezakm Jidem Koza

avgmfm&@;ymp&”g@ﬁéw gcke%gg tyi. %9%&18@@2@&%% (Tokyo

using,. as a mar e sugar” chaln struct
Kagky d3iing: adfid BT honlapeudse Eressmaetd Seeiatytld 988) (el destinolog).
Extfcﬂ Wﬂm@mménw PrORICBD g’enzs«% Gg@&mbgﬁ ExpRritderial Protocol,

t
GiRgarin S et e Eratp g e Sk ehel SN by daguki Tanigucki,
AkephiySiomkip KayashirBlimkawe acd Kahgrutka Sugaehr (X996}, MolexdampCloning,

SecBXd EHE%P“@LHQQFP%?% zF) ?\gole ?fégogg a&%l B¥%ike, An exar{n%le of

ion 0O nzynmes rel atin
the bipsh¢rpicalsmethadsisfai m@thoabm whmh lﬁt,e enayme eckiviytis evajuated using an

enz?ﬁ'*l@-@?é(ﬁﬁc Ribsifte. f @)Ja é%gofnﬁﬁeepar gté@glrl olfrh&ﬁ‘ﬁf fgﬁgﬁ] &B‘s include
Norfigen a?ﬁ&%%ﬂ%ﬁ'&ﬁ WP AL Apti%é 9&6@%%90 g the
enzyzhelstmbabraBNA or nrRNA Degenerative priners are
pr epar e amino acid sequence of the 3
ey el trapr Aot hie 25 A miRR B RaR cralifsgtne ofa
glygpprateinremy theneelle nmdqmg: tdnebe nz!ywé sout,2fbr resaaplen dyt thetethod
desériti@SR Sj'bfalogvat 'S%ﬂachén %?taafr.ﬁ%?orpl\éntp gﬁ}&gsﬁ& rﬁd}ﬁer the sugar

prepare ﬁé% brary encodi ng
chainijgrugtyse pwépeﬁcﬁ gigcqpéotmén@le@é% eanbricarriedowto for expmple, by
the flettdids deschibedsiar£an HgelbWwe CDNA library using the

P oran Bfparin, F 30BN A Kbl 088 eizyiRe ey, e Rysose

modifigitioalzhe bedsied out, fenexamipt, byrﬂwﬁ)ﬁaMmganietbmyd Cl ont ech)
may be use, or it may be

Preparation of cDNA
Total RNA or mRNA is prepared from various host cell tissue or cell.
A cDNA library is prepared from the total RNA or mRNA.
Degenerative primers are prepared based on the amino acid sequence of the

enzymes relating to the fucose modification, and a gene fragment encoding the enzymes
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prepared froma human or non-human ani mal tissue or
cell in the follow ng nmanner. The nethods for
preparing total RNA froma human or non-hunman ani mal
tissue or cell include the guanidine

t hi ocyanat e- ceS|un1tr|quoroacetate met hod 10

relds] Mg%@ g%ﬁﬁékﬁ e EZH ARG ¥s ?%%8 7s)ul e thp &%pa Céddc'lmA Jjbrary

iocyanate- ph eno Of 0
as E[tAﬁlala«le cal Bi ochem stry, 162 156 (1987)

Exper i Qepined ené@(ﬂﬁ§ E%%m?meé‘-?éﬂtu%%%%‘té ]ﬁJS'i’:Eg nidd léahg zan be

The thods f reparing n pol y(A fromt
Obtﬁlafdage Y BeRening, &ﬁ’éﬂ ;{) herapy ysing thg ppianeghgene fragigent as a probe.

cel | ul Qs theGHRN Ao FEHUARA c(rl‘rf@heﬁu{aﬂranﬂlmﬂsm or caf, o%ﬁﬁﬁ’é?ﬁall
e mRNA by usin

avaable, N U pRaufhif mBR e tOCRMEERGe orr ekon g

prepaed fbimomhkinan aémmndﬁmﬁnwnﬁdal higsueni cell g thie) foldowid intdnner.

Prep Pur i-fi factured :
Phar nmac| gyﬁ hﬂéﬂ B@gi%aggg bl Rﬁ‘l‘?gga?ﬁegﬁl’?r oM Opiéﬂn'h“ma“ animal
tisseptefi sl RNdeotheg glumﬂmeothlmnatgﬁemma trifignrasdetate method

[MJ:}:&&U@; W:& 1*5@1 @eimiig fﬂsy aﬂﬂi%p%.'idnﬂﬁné hﬁo -phenol-

RONNTE e R o 0 o A TR

Medifoine 911867 Bl 991y the liledhor at ory Manual , 2nd Ed.

1989 t d t hod
(1989 tnchinoa? 6, FRLARE e SUSIBHA K aps o v
inclchNAthhgh e@iT3 imamabilteds calllaSk csulurpn (method g8 4adecathrbloning,
Secl(-héﬁdl nol ogi es) and ZAP-cDNA Synthesis 25 Kit
ac

manu ured by STRATAGENE). As the cloning vector
for prkpadlsngossitde &ppigpate P, bransing écqopurercially available kit

suck taagastvmt:@ rmndlsaiaaﬁm (’Iﬁﬁh@i&ure& Ihem%eﬁb SIOQURR Prep
M%‘/? ﬁ'n‘vtb‘?no %‘ﬁ |i cable in Escherichi a
aatio fur by BRrmacgiakt or s i ncl ude ZAP
Expr ess cDNAhbifaay tsupreparby HSHRAMEABENed BRNA ef admimah, or non-

e e

metgriA .in Kplacy, arxg',ilqrrqng DRgcogtl oRditign; A uprenét r@mcols in
Moﬁ@ﬂﬁﬁ@@&o 2k 4 ¥ubord) )Man&gir bRd g ( UERC Ll GHerRYds using

°°“1(5j‘1"?$t% %EE‘F%E%!M@ a%ﬁlgr ﬁ’—géinﬁj SYﬁe@g 'f SDINA Synthesis

and Rthdmid BIlohmg (ﬁmanﬂﬁ@tu(e‘tﬂlﬁ)ﬁufe AredhilEgi€s) [ahd BRAP-cBBIA $§idthesis -

ani smcan be used as the host . .. ..
Kltgrr?lgrﬁéﬂtur gw ¢

croorgani ing the cDNA Iibrary, but
EscherASC theaclewing \iestOp rfef oregioiipe ube dDN dibprps amyf vectors, e.g.

pha é“vbé?cg}seaxhpéfasm?cﬁ vBt6FsORhed %Q't?sl?&’ s@rl%%%%ﬁ Wy GRI duRbrhousty

t
feplgtaél&tla éﬁe@ﬁwﬁm n uhﬁ gﬁqampé's*&f émt@rﬂ? &e%‘b‘lslanAP Express
[mabﬁiaamedcs mAztAQ}ENE%#&t]egwﬁsshes |(¢9933] CpBluestiipB8l SK(+)

g £ Ress5n, 17 2404 GORM A ERE HE APl by KiRST aomn)
AgtNp| ?ugtBﬂoI[DNAX@lomngl%SBI]apa@l Edpjw@ack;hﬂa 4;9)| (198802 ATrplEx
(maWacmFé@lby’ C}&te&ﬁ? AERRRf) kmﬂlﬂ"a&ﬁt%ﬁew Cﬁﬁm%&iaj, ﬁ%%su
(manufactured by Pbarmacia), pcD2 [Mol. Cell. Biol., 3, 280 (1983)] and pUC18 [Gene,
33, 103 (1985)].

Any microorganism can be used as the host microorganism for preparing the
cDNA library, but Escherichia coli is preferably used. Examples of suitable host
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[ Gene, 38, 275 (1985)]. The eDNA |ibrary nmay be used
as such in the following analysis. Alternatively, in
order to efficiently obtain full-1ength cDNAs by
decreasing the ratio of partial cDNAs, a cDNA |ibrary
prepared using the oligo-cap nethod devel oped by 10

Qr‘ﬂsm?t &b - Eﬁmﬁhztgﬁ 11173(14(1]@3@ Nﬁneé{gﬁglg%gﬁlﬁ by

Protein, Nuclelc
ST%M@@ENB( Betegient 3l 8%@9@)]@“@1@:@4@@ @&@bﬁ@‘?ene@m_ 440
(1964Y) nmerzéyﬁmhﬁloéslgﬁ@m MNehads ﬁ%s)?rgs@ﬁérbcﬂﬂz 651090

et

5 A IOREN S SoShL ol (b Bt » oo
Esckemyine colicK801 g Mol tﬂef;‘ U6 0SB (DAki6h] et iEseherithiaCesti BRI105

tad epari ng degenerative prinmers specific
[G o’rﬁ(’%zglg%szl:‘)ti de sequences of the 5 -term nal and

- t er BhenaDNvhi kbragr engyr deunsed to swh onte thehdobowing analysis.
Alt@l‘ﬁhﬁ*velf G Yrdir %o Qlfﬁcfehrly SBai R E%rl\lIE\L%BI ﬁ%légcl# @éagﬁg%ﬁe ratio of

fication_and fyin
o?%%ssa ADdlik r@yppegge 1309) qheﬁxqucaph@etbpémw@eped by
SughENAeﬂ dlb[@eéne, 238,21 71t @IPARIGRene 2800, 1149099, Prokin! Mableic Acid

cnd ). SR 998, 85 un4 QR TR P Pt G195 OB oming

(Ycaios}ha_s) z(l PR6) Methuds |feoPrapering dieme dablayies (¥0doshh) 1994)] may be

uch as the di deoxy nethod of Sanger,
usel i H%%?%EE%QH@?‘E Acact Sci. U S. A, 74, 5463

( 1977)/} sere Fygment encoding everzymes sejatengciorthe umoie awdifisiation

canfRl 0%%3%% El%ratﬁ\régﬁﬁég cﬁﬁ: BY 1R e de se uences
og.yst ens encodi ng t mes relating
of 51*? ftﬁ%lg t%fgwaé n‘ghle'arﬁrﬁeprew &“‘quﬁnﬁhﬁh%m*m acid

sequeédd afrthe théyrh& be‘lamg ﬁ)ythU”fESdosE Qﬂodlﬁ&fﬁoh%dnﬂh{ﬁlfymg DNA by

PORJPER Pl i s (28005 R P, SR, By o o
tempMts. ecul ar O oni ng, Second Edition) using the above

gene fg @%l"?@&mﬂﬁn@d t %beobt'a)igedoﬁo&?\’fag%f’ M PBNA @Tcodmg the

enzy mes elatin fucose I'catl1 on can a
eﬂZb@e%Eﬁ lafingcte the ‘Fﬁﬂelm‘i’@ﬁ?q’f@ﬁ byyamabrings thepuclestidpsgquspce by
genefalip elrn[:&ncsﬁwnemism.&h & the dideoRyt .hethﬁaRw\s@ﬁg& aérraﬁotﬂrac aVatl

eS80 95 o AR TR St ol
PRWSM@?%BNPe Reputnery (tohpufactpsodey Ap;diediﬁmgsttems) he fucose . .
modi f I&?D%)I\&nenco% &ﬁﬁlﬂ%?trélgt néi%qﬂ'lg rlﬁ@asg de?ﬁ?ahlons can be

obt ai ne

n
obtFR BEm RSP T SNGe o1oEy Bk assivesh domhheqaRBupengained in a
hunﬁii\iﬂc])ﬁ)éﬁﬂ}-hlﬁﬁarﬁ %Hﬁﬂf lthﬂ;e”Bl’r hagls b usdnog ﬁd%d&pw plague
0 anger.,, €
nyo{iigiicn OhareBfe brantis, Bepdng Effonidisne b6 Shoropsng fragment as o
probequencers such as ABlI PRI SM 377 DNA Sequencer

e L R TS A Bt
e ¢ltpipedhby amplification by PCR using the cDNA or ¢cDNA library synthesized
from the mRNA contained in a human or non-human animal tissue or cell as a template
and using the primers used for obtaining the gene fragment encoding the enzymes

relating to the fucose modification.
The nucleotide sequence of the obtained DNA encoding the enzymes

relating to the fucose modification can be determined by generally employed
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5 EMBL or DDBJ using a honol ogy search program such as
BLAST based on the determ ned nucl eoti de sequence of
the eDNA, it can be confirned that the obtained DNA
is a gene encoding the enzynes relating to the fucose
nodi ficati on anong the genes in the nucleotide

seq g&f& @thg?ﬁ &Rﬂ%@ the%f@é&k%‘? é&’Jd éf*sgl &CLFd%t ﬂ% Natl. Acad. Sci.

equ enes €

US4 36 ?1‘@53t GOTRA os Prtissesf augoade seﬁumm {ugh ap ARIRISM 377
DNwséc@eme@I@mamﬁ’aﬁ&a%@\mw!amstems) the above methods
i ncl udﬁ t he .nucl eot | d ‘ﬁences r epre ted by SEgprIﬂE

haaf@’m@atrﬁoﬁe nygeotile SPanegde n'@aafe%%@s ank,

EMEie ogdDBB] emmgda M@ nioleyyesaydie propfind isuely ak BILAST based on the

det%g}&%deﬁﬁcg&ﬁglﬁ nsgqlllqpc% %?rgh?c) E@M Io]ﬂ CGV\)? 'be hco%ﬁpn?g’d %h'a? the’ E)btajned

DNW- sice gyhe buandsgniha enzymesheslating ol the fesrde vdifigtion-aowmg the

genbﬂlrﬁhsﬁ\gﬁh(ﬁ}&ets)é ncé\laghyaggy de-1i nked sugar chain

tal ne % ove nethods include the nucl eotide
sequer@ampeppk themusteotije seruenepsnelsthe genesencpdingyihe enzyme
relaﬁﬁ@%of eRe ?ﬂltmﬁlst &Emﬁnmsamurgsltugaﬂ ﬁ\ﬂ:lédﬁd& heDIPURESR obtained by
di ficati,on obt ai ned
the BBt SRl iR e e S saeeS Stoer a b Q4D NOs:7 and
9. Synt hesi zer l\/bdel 392 (manuf actured by Perkin El nmer)

utili met based on,t he
ot o EAAACPIERARIILE Wdhentl H0ie WREBBalnd e cpzyme
relaging 4o thermoedificatiin of asogirehainhe whichy lrpesitien of fupepetivbound to 6-

posftiéﬁQ?I‘N aE@? efuc6@nlifd uﬁ?@ rQﬁcﬁ%ﬁﬁH&ﬁm‘&Eﬁ a-bdHd if )éac{m;)?ex type
ow ng net h
SF aBesk Rest ChipvebREedBh Ui sbommmethadstiaclyie g wigleotide
squancw@mEgaﬁédlbﬁSEwmobgd a:mnzl\/bl ecul a:r d Ion| ng,
econ n; Ifre I Ot OCO | cul ar . .
o o1 ooHIE LN nct i St epty W @lafinn da Yhe BRGRSE mogification can
alsot the ebtaylnésb)r e:lhamuqab syothedie wittc s ©MNAdbfritheaizeosucic s DNA
F‘%E“n?%g ‘%y” (i fikcliretl y PUELD Blind AHifs TR nidsBhdinidite
metb? befied opdhe e@m@mcl@@nde magnc(erﬁy he BBAur ed by
Eﬁé‘ﬁaratﬂﬁeo MEdnofkd M&&%ﬁﬂ%&h@%ﬂéyﬂﬁ:ﬁ@lﬁﬁhé‘ﬁﬁh@?ﬂz\sose
11

CLONT
mo‘ﬁﬁ‘g?q?): c‘%‘[’itbse enﬁ oggfér:?%w%g&%w B‘é‘ﬁ’é’lgd?'ft o%rrpl oyed

sequencing nethods such as the di deoxy method of

Me leendElcabNaNR | . Acad Sci. U S A, 74, 35 .. .
u of nucl eotide sequencers such
as ABI ]PREW@V7D§IQA%$&®@W d( hrriurosat gretlpdsydescribed in

Mok8ilt EWorth®) %é@élﬁf‘E)htlon 20 uB¥nt Yol dbo RIn Wbl dulsR BIfbEPkte.  In
R oD bl St P i R i
can biaes ebtaoed t e usndgtzelkm et asucbmmcdm@emmqe Sofechihg System
(ma%m&m'ecd @g}g‘%neoréen gsgergsg of Un flvlee:%szrgg %g gwtgp(% hg tl(%sallt aglﬂfactured
by GLERYIECHDdi fi cati on

The nucleotide sequence of the obtained DNA encoding the enzyme relating
to the fucose modification can be determined by generally employed sequencing
methods such as the dideoxy method of Sanger, ez al. [Proc. Natl. Acad. Sci. U.S.A., 74,
5463 (1977)] or by use of nucleotide sequencers such as ABI PRISM 377 DNA
Sequencer (manufactured by Applied Biosystems).
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5 anong the genes in the nucl eoti de sequence dat abase.
The genomi ¢ DNA encodi ng the enzynes relating to the
fucose nodification can al so be obtained by chem ca
synthesis with a DNA synt hesi zer such as DNA
Synthe3|zer Nbdel 392 (manufactured by Perkin El ner)

utili scegm
d(it er er]?ngd nucl eqt | %ﬂg&%ﬁ&%&:ﬁ‘&ﬂ-&%ﬁiﬁs%kuﬂéxﬁs GenBank
EMBL onPIRBE wstng; 4 domoirynstaschy progrm guelh s B based on the
detendns ﬁ@ﬁ:lé(lﬁtﬁie fQEive dt’eﬂlh@tgeﬁgmld)DN)ﬂE it \6ah f‘t@Sctogltf@ﬁleéﬂihat the
ul ar su ar .nucl.eot | f ucose (0] alne
obtied FETA LS./ 2 ForpOE (e RIS TR G0 ik Pt SHebication
amongnthe gemdsan! tl@muﬁﬁ@tnﬂ@seqh&elﬁtabi:ﬁ: 17 and 18. An
exanpl Fhe' of etngﬁl g%ﬁ%"t én% |?1§ %Z)(l){n 5‘5 hteel ong) Cth%cose
e oy ti ng i Rt

encodlng t |cat|on
modgification gpgraigthbe ﬂbtuamed\mbfcq&nemsq@bsymhctsrs with fallél’ééesynélemer such

as Wﬂd S?lﬁh@S‘lin’SMddQP 3@f2 h‘i‘l@tﬁﬁ'ﬁ&ﬁﬂh uﬁf’ Slﬁ’efiq( ine E'ltﬂert) htilizing the

red u0|n %P roug E
Ph%’*gqay\e ﬁr‘?&%& cgll} Ba etewap?fi wmleaatlﬁéaewnﬁqfef the, DO
rret hocﬁ(alng)lésh@f the watleofidelseqaentes BE tha Seoaie DINAL Bitoding
used for. the producti

[
enzfe el on e BAHF00F B o gulal ugpo Gleo i, %‘RE those
obtawnechbyitheirbbwgmathodx mchwsls itleemuckotide séayentics egprésgnted by SEQ ID

r [ nto a host cell an anti sense
Nolsritj %Ezlaggtllkde or ribozyne designed based on the

nucl eow grample of dhecrucdentideiseqpenpe obthe\aenemiccPhiA erpoding the
enzyhe rtaluﬁﬂgseo mdfnbamm&nof 4 aar&lhﬁqasshleﬁ Ilmuﬁhe&tﬁ;a@se is

or, ri ar e S 0
boupd ;¢ ﬂ&b “BOsigR g@ﬁﬁ%&@f’%& sa@&@dﬁftF% a?%mg égm&aflt%ﬁond in a
congdep gypeeN-@icosidedinkad isogaro¢han oblaingd mycﬂlefcdblodgldﬂahmdsgls the
t 150, preferably 5 to
nuc%8389§13%28&re§?é{e§%? J@O@@(ﬁ%u%l eotides in the
nucl edlfheohpss eefl @sﬂ;éfomfthe phastuctingrod thegamidhrombNKI composition
can Ol HStainbe vﬁﬂ%ﬁf@ﬁné &h %ﬁ}?r@&.ldlpvéct&ﬁ lfly“&iﬂ%ﬁ xntroducm mto a

%L |cat|on an o onu eoti1 de corres
host g¢ll, an @stiseae (oligpmiclaofide or rhezyme desigatd %ﬁqﬁcqneﬁlﬁ migleotide

seqieauoé Ieﬁ@ﬂﬁig thk Iemfm&helﬁﬁmgjﬁ)th@ﬁwasd mb@lrwmconpr i si ng

t he "i’ﬁce’ﬂs%co o(gﬂudlee ﬁ(gequ?n e _can be ?%nt esi %

The ol gonut eot | PR o Ofgmﬁl\ﬁf REy yvggown
methpds loe biblusipgnacPRiBt |sdeth(>hmre| r&:ﬁsclépallyefmspéobrt dheasequence
infoPbGH Wal §R1d1 Sn édtM@t Onucﬁ{ﬁﬁeﬁﬂe' g&péé ,%018 'S to 150,

%@lvatlves [ e an oti de de I vat
prefgraole? fo ﬁﬂemﬁff'ogrﬁf?&h féépé dhgleptidesya thy nedentidessayenge of

the bBN@DBlV c mm encdling e %mﬁﬁﬁ@; m@% &9 mcos%nnodlﬁcanon,
ereln the

an h Eﬁo lﬁ %{# vatl v Ee hod| esﬂgl b
5 ﬁ PR %‘T'Teég & dPi PRAVEBT &PTR "feé" above
oligphodgitidani @atisenbondligamclddde) | gonuc! aboiytee deampmmge the

ester bond in the
ohgﬁfﬁﬁﬁ%dﬁ@gF%eﬁ%@@&}e%&ﬁ@&%l?%ﬂd to a ll&gptl de-nucleic acid
bond The olisgovrledtidet iiadudesergligat i KNAwande|derivaigves of the
OllgHﬁlﬁf[édtldb Thdr88a B rBRALE kSN JPRBnhdestidefetilathash. by C5

ro
P pynf)ﬁe oflgonucleotlde derivatives include an oligonucleotide derivative

wherein the phosphodiester bond in the oligonucieotide is converted to a
phosophorothicate bond, an oligonucleotide derivative wherein the phosphodiester bond
in the oligonucleotide is converted to an N3-P5' phosphoamidate bond, an
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an ol i gonucl eoti de derivative wherein the uracil in
the oligonucleotide is substituted by 5 G5

t hi azol yluracil, an oligonucl eotide derivative wherein
the cytosine in the oligonucleotide is substituted by
C-5 propynyl cytosi ne, an oligonucl eoti de derivative

ohé’&ﬂﬁél@bﬁﬁet h ex?yattﬁﬁer\?hérgint h@leobj'l%ﬁgg)ﬁbg)& iflGet S bond in the

Substitute noxazi ne-no t 0SI ne,
oligppeleptife FotORUETiRgh o o4 i RpeLidaaicein Aqid handogis iohigemsleotide

dermatlﬁ@ﬁﬁéﬂeﬁﬂhb dfacilSn tlﬁe@%ﬁ)hﬁdl’écﬁi‘ae ki’é’su%sn@darWJS r;ir@;%ﬁl?luracnl

gonuc). eot rivati.ve where
o0 GRSt e gt i o oauclggide 5 scbstiured by
C-R' thizeolighuxyodit hmxydillgmtadec[)t%| |deﬁmi%0|vﬂgyem 1the ciedbide in the

oh%ﬂlﬁ%ggt deol{ﬁ b%x &ﬁrﬁt | ?.ﬁ PPJr%‘gﬂgxtP? ﬁ% o@qnﬁglﬁ&@@e d?rhveatlve
whereimothe gortesine troiths phigonmalentide il sqtfstlﬂihe;i by sphevexazingsrsodified
cyt(gs‘i’t{e tatﬁeolpédﬁqéﬁ{)ﬁ&n d&tivaiDe vAlrdih HhOHHoe lid 'the %ﬂggﬁldéoﬁﬁe is

?E’p ared nodi fying a target gene e
Subﬁtﬁgteé PF%RYHﬂtr(ﬁ& ang %@llgoaeas%tlden%ﬁmvm%eawh@ﬁlrb e ribose

in thé ellgm@maéres susbistightddgy mﬁedhamﬁyﬁﬁmbww T&Pnology, 16,

Modi fication of the target gene on the
146§ﬁ %%Js,orre can be carried out by using the nethods

described in Manipul ati ng the Muse Errbryo A

o BRI B TORBIL 44 Byl
the hgmalozauhiepembineiien mpdoflbuse Enbryo, A Laboratory

Manualphe @FQBIT%EQﬁ?drr’cHe dotisH bP @He armm%ﬁhm |c81=ﬂp051t10n
Press at .Uni ver si Press ); Bi omanual

can &g prepared by(%ﬂé' !?&Pé@ﬁ%ene PF%%‘ £ GHZY(S?ESI\’/EIFEF& to\fhe facose
modificatpnkcs the chramoYosleo asiag (tib%ﬁ)olégws e¢cdaibiretion hetlerd: ed

et c.. NioRG i R el Ble A ) oRopihom ol b daried out by
usmgeth@ met:hODNAe%:nbgdj 1m‘gampelaeng vheddonse| Fmbryg A bahdratory Manual,
Sechbif Bﬁﬁloﬂoéblﬁ' %fgﬁ (‘f:rSL%g?a?@rgqiiiess %%ﬁ (H&efngﬁer referred to as

nuc| eot | de se omcC

Maygylagpg the ewpﬁmémf équéemwéw% Cist Teegerion, 4 Practical
ApprédageTRUCPr@ss 6t bﬁfdmdjﬁwaﬁq( Préhs (19919, Bibnsrhial G&ﬁéﬁl&’ Gene

TG, BRI MRS 485 G ESRC Yoo O b

refepred do @ i Rrepastitiomef MntamtrMaanng S Coipoerict ifomexaogple, be the

fol AR gqﬁaqﬁelby i ntroducing the prepared target vector
Into a host cell and selecting a cell in which

hono! dYy8eromie N enseding theesneymes telyinatodhe fusose mogiication
a@don the chronpsone and the target vector. -29 As

isp |
corl Tt n thy RUSieqieE Reaviie, of BiF Siomic BNA A Fosig vestor is

prepatechﬁ:r borheiogets genmbandonliofi(a tdigetepaynes be ehadified) (¢.9., the

strubif) BHEOSDrofiBAl) bbbl Ak Jgﬁg@@ﬁ@%&@%&@@hﬁ%ﬁm

encodilihg hosecadhusedefor (the araduetianoof the a‘mélygmbmslﬂ composition
can ﬂ@%ké‘p‘aﬁ‘eﬂtﬁyqﬂtré?&{hr@thDerﬂ%@& Veldfr b RSt defifand selecting a

re enom ¢ describ
cell Fin“Whic Lr}%molggous recombination generated between the target gene on the

chromosome and the target vector.
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in the above 1 (1) (a) or the |ike. Exanples of the
nucl eoti de sequences of the genom ¢ DNAs encodi ng the
enzyme relating to the synthesis of the intracellular
sugar nucl eotide GDP-fucose obtained by the above
nmet hods i nclude the nucl eoti de sequences represented

by SEQ{ {Re hb& Wayyefagtﬁﬁlllzmﬁ‘ﬁpc&ﬁ [I)llslﬁqe <t g@?ﬁ@ceﬂf o tl€like

ucl eoti de sequenc enom c
candigAshe Sp éPng sh hasn target peeR mceémgdhe enzyHes a@aﬂn&mﬁhﬁ fucose

moulgcﬁum htﬂclaﬂl?ﬁdstofﬂ{é Hobt dels ?ﬁ:ﬁxde&gosfé@éﬁlﬂlbfea iz Beisht | on

0 ety uco ne in e . reducin

a- bongﬁf ’E‘lﬁ‘ré@gl 2 1§n5ading 5fhe cfé‘?ﬂ@ %é‘&'gs d‘ba{i‘e fucose
mod:ﬁaatmnod:ﬂndvmmdpé:yd b ehabeihedmiroesaring d Penonml&EDNA described
in t{i&‘fﬂo@?tlﬂf Zgg QNge represent ed by SEQ ID NO 19. The

or use in the honol ogous reconbi nation
of t heEKaﬁ‘rR]j@t of the mycleptidensequéncesrof theegenamih PNAscgnroding the

enz§‘191€ Olefhking doOtHeN ?ynﬁ?etsﬁ 096 e fifabOfilar E'ugg’? NRiclebRdd @Dﬁ—%{:ose

el DBy’ BEREE B e B e o] b SEQ D
NOFBI &g, avlaﬁmlsf Mitant M ce Usi ng ES Cells; etc. 20 As

the t t h | {-t

| nser CBERURE ob e Biciedfe SedugRed FEUE Henpa eGRRA ehfiE the
enzyme gebatmgm the mndlﬁcMm olus sdrgm;tch:uﬁlmsvltiemlllqmsithnrofefdcose is
boufl¥ to nbll)osttl'b?l JPERL I'h%g@l ok aht ng ih ?ﬁ%l'erﬁu:ﬁg'“ﬁﬂhqgrgﬁéh a-%onéi in a

reco nant vector to vari ous

complexo tyge| NV&'YCPﬁ’éeﬁ@kﬁbG'égﬂfcﬁha@f phtaingd thyyths cabere impghadls is the
nuchtotiné %ﬁéﬁceﬁ@ﬁ@%‘té&ﬂﬁtsmj@bm 1925 positive Se' eCt i on,
pronoter sel ection, atl ction anctpﬁ)
sel ectﬁ’i‘?n aEFé"%é’F?tB'égo‘ "r‘ QUi gecon %Hﬂ“l %faThe target
gend\ppriba chromoshmerces be @tepaeﬂcercdofdmgvterthe inetHdde desclib8d &) Gene

oGR8l PR " W, SR LB PIRE o)

Biomarustideriend. Gewmtgett@ \Feepardtiareoff Wtqnéé/ﬁcm EsingdS Cells; etc.
As %g l’éirg&rx}éctop yé?&lbldé ?egfa'cé’fﬂe tYOhEGHY @an %&ﬁﬁ&ﬂwpéﬁﬁ@m be used.

it Prot ocol s, .
(1990 tr%?‘i"ﬁo? H éﬂ&ﬁ’i Yectganto ("éﬁ‘O‘Fsr@ﬁh?“éltslcéﬁ g carriggd out by
the hnahodse blhtaf)DEL férh Blﬁﬂwﬁdﬂgitd @eﬁ:ogfbufqalﬁe I;zaabr tlhr)lomﬁdﬁ;”%dﬂ cells
y the RDO nethod The host ce use or
des%%%%?%&u%?ﬁ on of the antithronbin I1l conposition 35
can bdhgrmphods fasyeffinignipGelectinga hoarajegaus geeomfnant include

posﬁl% Q&eAthn B%{ﬁ&éﬁ’%ﬁf)ﬁl rﬁtghﬁ\% §e Ctl%llf' Q.Tl(i %819395elect10n described

dm Tfl cation, for exanple, ng manner

in Grene) Taygefig, %Pr%ﬁgmream #e%ﬁa ahgxfard Uniuepsigy Press (1993),

Prepdrafibh o Itgﬂtdgh szcugtqg EED@leilA' Catl OThé SndIhRRafR Cbelb)ttmg the
ods escCr e I a

desi i DRG0 R Ehb DSy Tt "B Ande bR saify Soutern

hybtlizaticn (dézleawum éHomﬁg,Be&Bednda rEditien)dendr BCBec{PDNA Protocols,
AcadGARPIES (1960)RREI RIS IOHGE DRIA aPPTOpriate

(c) Preparation of the host cell for the production of the antithrombin III composition by
the RDO method

The host cell used for the production of the antithrombin III composition
can be prepared by the RDO method targeting a gene encoding the enzymes relating to
the fucose modification, for example, in the following manner.
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| engt h which conprises a DNA encodi ng the enzynes
relating to the fucose nodification, non-transl ated
regions and introns is designed and synt hesi zed. The
host cell used for the production of the antithronbin
I'1'l conposition can be obtained by introducing the

synt hegl gadaRi0, 1Bl a2 RA eriBlilng R oAl P! (o Be Fucose

10 tran rrant rruta on 0

mogigicgléan 'érpzcgnwd tyrthe meshods desceihed imghe abasiedt {(Ih ()t o t he
f ucosermtle6fdd %E’queﬁée tdrehe Oﬁl‘e &e& | cDIRRY ot g@ﬁém&e DNA is

anima] cell, insect cell, plan or thelike can
detgnipethy 5o Iong as it has a target gene encodi ng t he
enzynmeBased loatthe defefiminbé DNIA @8quentd) dinfRIDO! dodltrudbod Gpprogriate

el WA RSeR 3¢ TR Rl G SRS Heleind oy o fhcose
mofiiéic@m nemktmuslaﬂsgi reghens and tistoxhs isdesignbd end gymthesized.
| ntr Od'g&'sﬂ(gst Q:eg %m%@tprgﬁﬁgiﬁ% og anftfthic Iiﬁséomposmon

cells crib enco

n
e B e o O ets o o heeleting
traxﬁﬁﬁﬁﬂhﬁm Mlchfhenﬁe&m%%cﬁ&éd R BB 3o B0erBy i Nthatl BS ¢hd BBYmes
] ! ﬁ@gﬁove ‘H@E%%é , or the 20°Tike. The genom c
re%% Fa°g M Ymes relating to the flicose
nodi f i Anthedosica, ey p&‘a@p(aﬁllﬁﬁinbmi tdie 1mtn;]b‘eﬂ§plﬁmr cell, or t)he like
iy e es e
0 Qe‘%& sy RO b g5 LB By e fy bcose
modigicatiang t |Emmehswfw hosheells indhedst those des@ited du2 belowof
the DiYfu6aR+iBA cﬁﬁh@ 'ﬂﬂ@ qgo%%ii?ﬁ!)&%ﬂg chi' e QM%K (3ut by the

nfo a asm such | uescri
me@ﬁ@%ﬂm&élﬁpé aitwlueflg AtTseEplipant éfeepém H@"Q‘Hé‘f’é‘l gescribed

in Zelédae reaction generally used as a nethod for

anal yzi,n ucl ept i uence such .as. the d

ot hoc Ry arodte e ARG TGRS R hye0se GudifiRl can be
preﬁated byt @& he®ddy forqueparing al dIXEA deswlibiet ém therabloye il (@) (d)cor the

kecl ones by using an autonmatic nucl eotide sequence 30

analyzer such as ABI PRI SM 377 DNA Sequencer

( manufHter gesemisy NP | engoding o!;l}pste@nst)w&)rre!mm it etheTfacose
mo&BGAtiRcadAbeFrepate ty ie FRMOANFdQR i?%td”' Péhonié DA described

t Th t h d | ect
e QORI ocourred by 35 1ntroductng
t he ROGterDNA! ecléuved with dppropriatdeesgietion ensyonbish thet ieleotide
sm\ﬁé?{cg%f tﬁgéilylglﬁ z{nl gén det%r g& b?ﬁ%%?}h deCRHRA tﬁ%gltnglﬁts into a

ucose no s for

plasnd syeh ag pBlugsaript %(a@mnfaewm Swetpgereh egbjeetytgthb@épnes
to thé) réyed;&pge@fax 138l aga nﬁeﬁmﬂx sy bing R, m@&oﬁsake uence such as

e B B e oL e e SELC ot
the dike] ayddhert healyathd) ake dRingg by assirfy BRlakifymatichsucheatide i seyuence
anz:lfg(fzelI rl’ﬁchenaﬁyﬁ i’ﬁ!@ﬁ r%‘5}7tﬁl\ltAheSequencer (manufactured by Applied
Biosystems) or the like.

The RDO can be prepared by conventional methods or by using a DNA
synthesizer.

The methods for selecting a cell in which a mutation occurred by
introducing the RDO into the host cell, in the gene encoding the target enzyme, that is,
the enzymes relating to the fucose modification include the methods for directly
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5 fucose nodification described in the above 1 (1)
(a); the nethod using, as a marker, the sugar chain
structure of a glycoprotein on the cell nenbrane
described in 1 (5) below, and the nmethod using, as a
mar ker, the sugar chain structure of a produced

detSeih %ﬁ&h@h@ in pﬂ&g%%rﬁﬂdg&%g 'd@&qlbe ift mtzgﬁnp%fz T§§:ond

contruc:lo e des accor gtot
Edl&@@&ffrpsmté’ﬁgtop@!s IQMOQ@V@W&OIOMSE 1386 (1996); Nat ur e

Medi Ci 16 thé,seiRB8Rod &9 AR traﬂ's.’?&ﬁiaﬁi QHY folgﬁwlgémhoc(sl&%also be

eml&%@%;nee RO Veias 25 A ke the Stk %%Wfaﬁg)ﬂg to the
fucb¥eamnodiliaition d’k@aﬁbeﬁdh thd bdve 9G] ) @F,Gle mkBRA)usinlies a AREIES, the

ey S AL T S R ol 1176 o

andBhe metied using, as13 n(a.izl@e@of}w shgger whain Blrotteshof a médudss @1ycoprotem
mo(eglggggscrggg in 4§m¥ gl)Jﬁ]g(vepar ation of the host cell for

he production o e antithronbin 111 conposition by
t he RNBie eamstiwdionf BaStcapdiel degigaed pegording tetheadpsenipgions in

Sciéfce! D3 aM86t (WOBRI Naddd MArmasi4, 233 (1@981) beepw&@gr es 1462

158, Fhse Phbtany™8 190 L ASH5L] B n 5 S e1o; BEE. ot Acad

SczekaApB@, 87 (1889) Srbovial) AvarinSei. USAC @NAsmc(aagm Nudae Acids

ResS 7Y 1333 @9@5 Ak DAL 595 1 TR bOHRNGAB, 55 Plotgch, 16, 1343
(198%&) NafoéBmI@qhe(ﬁ& ﬂé(%@ghé\mgeﬁwf?ﬁe a4 éé&(%@%@m is

determ ned. Based on the determ ned cDNA sequence, the
onstructi of a RNAi gene ., 25 of appropriate |ength
Etheno o

@ Pecpapipn cfehﬁﬁps%wfaormﬁthéﬁe in il CamegFHian by
the Re«[;_atmagod ot he fucose nodification, or non- t ransl at ed

P et i o0 e Por TP oGl o Y M ERPrpfh, A Somposition
canft;ea)gemmd by the AV AI madipll tofetinge gmmpwcmﬂngm&knzym'm &lating to
the RidoSe miAHREHGE AP BhuRILRORR Rloviifls HAnABPT 0PI I 8l €

expressi on ve r eco ant vector is
i nt r oducdNAnensodingothe enzymes Jelating dof e fugese modification is

@flétll Bﬁﬂie&ﬁetumtdeacrmdexbﬂﬁlaﬁoae 1 (9&) ?L ma% Tlhe host
ce r odu on O r 1 N
conpos |r{51ﬁ%83 ° ﬁg gh?éﬁewe‘g&ﬁgéﬁf greguned.

t r ans fRasadion ﬂmﬂietﬂymuwd @Nﬁséquencd, tee aaostradtipy oban RINAI gene

u | § t h .

of SEYRR LR 3%%‘%9“* fhich i YR is8dind sk haymes
relatipg &y the ducose mogification, or apprignslatad regions. menbr ane. - 32

As thanh@der €8 lekpresdYhey R2eAi g&lel in anédiBla @&Johabmaﬂs%&tor is

pl ant. cel | orthel e used
pregaged, by GHAE % fagBiehoor iH{eaego 0! dho prEsra AR g o sit
dovirisredmi 068 pronioeli 1h|anapp1©pnatE>eaﬁpkm v@a‘ctdrhe host cells

! U NRSERASACULASE i AuiodiBkOhio TR BUP S8l for the

vectors capa onondU
expfessien veatpiohe obtain a transformant.

The host cell used for the production of antithrombin III composition can be
obtained by selecting a transformant using, as a marker, the activity of the enzymes
relating to the fucose modification, or the sugar chain structure of a produced
glycoprotein molecule or a glycoprotein on the cell membrane.
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5 into the chronosone in the above host cells and
conprising a pronoter at a position appropriate for
the transcription of the designed RNAI gene can be
used. Exanples of the expression vectors include

t hose described in 2 below. |Introduction of a gene

I NtO VAL iRUDSOAST amPldadt &N afithal 8411 iRdciéll, P¥nd &8, or the like
reconbi nant, vector

thogs ?uitablg for'intro u0|&% a
can; be ureq AP iloNgsasib bas & genesengading ithrorget gnavimes rplatipgto theducose
maﬂiﬁchm:dsk i fBﬁcranﬁ)Hs_eiftlhd'iQ)st ?@lsﬁﬁcﬂ:ﬁtﬁtﬁé!&l&&crfb&ﬂmﬂz b.amah
mar Ker the activit (0] t.ne nzynes rel at.l n to t.ne .
fucos oo SResian ectors Canal€ ot Sdeiomous BpliceHeR &y iffeeration
intq He chatroosonte (nlthe (ahpve Fbe et hutisomprisisge b quomngr ahe position
lﬁ.ﬂﬁé . R C
apptsr{’ ruct fﬂre o%ad_géh %cno%ftg?glgi%%g wép%&%#gﬁné%%%he@aﬂlples of
thejexpresiin vestorpinchisie thrss desgsibed in2 balows) . The et hods

for sehagHididnt &fea tgeAd ShB! ViIRIBhLSs WO5NEbILs Ahn e TBATIEA -out IB§ the
oduced gl ycopr,ot ei

ugar .chain .structure of a pr i
meﬁlﬂ?%ﬂﬂﬁagﬁi {3 INERSUEIRE 217t RIBAT) SSEIPY 19601 vARpUS o3t eslls described
in igdlew. The cDNA encodi ng the enzynes relating to the

fucos I i.on n 2 repared by _the, nmethods.. .

for pr U Eta6 kor e Al fif droPE st 81 a mibpdh tiietivity
of the engyaes|relating trhibe faense pwidification irchde tieemgthods descbedin the
aboRBi(iYagmbin 111 conposition can also be obtained

wi t hou usiqg an expression vector by directly

i nt r odths mEthods dorasalesting the transfpgmagt sjag( an g tharker, the sugar
chalmdteichiee bNg ghdprotan en dRsédlinaembane theidletthe metholdaeRRkdrfhRd in

equyence , 2 ncodi.n he enzynes relatin o the .
1 (a8 s LR the TRt 2 gedsPo gl sigspghain
struchwewnf aprddnded glycbyrotein ngplaauBNAcludy titcheeathady desétileed in 4 or 5
bd@@nstruction of si RNA gene can be desi gned according

0 the descriptions in Nature, 391, 806 (1998); Proc.

Nat | . ThezdPM5p encadipg theznzyrgexrzlating 9syhe fugese xpadificatiop gan be
prefhiréd 6?» P2BhethBEO for Preddring ACAINA IHeserihddAn tBbabov849(1) (a) or the
I.1((1999 ; Cell, 95 71017 (11998); Proc. Natl. Acad SCi
KeysA, 96, 1451 (1999);: Proc. Natl. Acad Sci. USA, 95,

13959 THeHAB} celNasedr for Gre brdduction 2f antlihroaMAD)II compbkition can

: ! o ant mpo
osd b a4 it BRCh At B eBle bl R Sl el o pos
cellithe BN A bshag interferamgs Rbid\Yigemdesigned based|ontbe dudleetidersequence
eﬂc@diﬁgﬂfetégggmesf reldiBg 39 He QR RAJifidatiogONPOSi tion  can be

pr epar, sing the transpgson system described, in

Nat ur eﬁﬁé‘%}\ﬂ geng cagche prepargd By kownnmethpgs or By, yising e, DNA
synthekieart i ng a nutant using, as a marker, the activity of

the e relating t e fucose .nodi f.ication, ,or

Lhe. ok, Comrmeity . SRNACgend” 855 Mo Sheieit eBfafe fp the
deserifitioosiireNatura 391y BUD(1008); Pron Natk Aced. | Sciddt, £i3e 15K2e(1998);
Natlif2R8D OB 19Y8). PPl VAL SHBHES:T 054 9615049 G1 So9TUERN, Y 1017

by randaom
(1998), Proc. Natl. Acad. Sci. USA, 96, 1451 (1999), Proc. Natl. Acad. Sci. USA, 95,
13959 (1998), Nature Cell Biol, 2, 70 (2000); or the like.
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insertion of an exogenous gene into the chronosone,
wherein usual ly an exogenous 10 gene inserted into a
transposon is used as a vector for inducing a nutation
and a transposase expression vector for randonly
inserting the gene into the chromosonme is introduced

(€) 'P é)grattlﬁﬁ of fHle' hof celilBr ﬁ]@[ﬁ({%ﬁ@h ?falﬁ]ﬁé ahﬁt‘ﬁﬂﬁﬂﬂﬁ Qﬁ%ogﬁemﬁ@n by

as it 1s s or the sequence
t etﬂi“‘é?%dp‘b‘w #spesaised. 15 As the exogenous gene, any

gene CHik hiést %Eﬂdlsécpfdrotﬁg p@@ddcﬁo& an thdlﬂuﬁﬁ'oﬁqb1m%h$6s1tron

cel | t,cell, an ea
carl g PrEBatn, by v 1 FTAGBRFon, Bisfom destbed af (Nargs Gerlets 25, 35
(20D0ker thedikependitied ssleclingn@ mgaittushies ag agamkes noditivity of the

enz&nhélg ﬁeﬂtﬂﬁ totHé g{i%?e {n%dﬁitc r%htg? rt]ﬁeg ?qoin structur. taﬁ)é%deuced
le@lHK@‘lelfUB@lleFlﬂe pr bgly@qpro@m omthesdll mernd:marmf t he gene into
vari oushNGakspbSid Systal D% Shfen ggrl Hduchy 4 tar%nheeaandom

. suyitahle for |ntroducrn% a reco nant Vector | nt
[NSEFHPR O &N FFSEenayp |2en¢) e the, shromesome hwhesgin qsrqlél mrreregenous

genEQElséi%tHeﬂ‘atd Bgritﬁﬁodﬂiut@msedlfalsﬂ?vedﬁi Qor?%ﬂﬁ?hg al Btation and a
acti vi ating to the .fuc

trariBbiedt EXrPion Yeel oY (ATOC Tt RN Uik B9 Jats t0e chipmosome is
intratheed mt%helce@lh)tl(easﬁmeThme met hods for selecting the

nmut ant , r " o
of a Aﬁgiopr fern on %Eggll%%n‘g?sasﬁgmﬁgrtgg %@%ng of the
lranspeses eytedi bed in 1 (5). The nmethods for selecting

the mKafe 4l &ﬂ)usag,%né‘ %‘&E cah R $Ld3b lﬁﬁ?hﬁl it can induce a
ycoprotei n nol ecul e include

st.ruct
mutagjgn- %ﬁg’aﬁiaggbﬁta& |n 2 and 5 bel ow. 30 (2)

Techni Awrhe (hf)stl arlll atugdasred, adﬁman&rm tnsegakil V[ﬂar[ﬂ-ﬂeﬂl ndr thé like
an enzyne cel | use

can 30 o B P SO B o e e Pl ose
moqbﬁe@tmned Byampléngftthe hast hadls orﬁlc]uderthdsemderg:rdued in 2 below.

Intr8@TBHRA N 1R it Vit Wrils rrzlst elis! @e[ngﬁé cgeréu Codt £ the®methods

ne. encodj Nng an enz relatin ose . .
Smt%lel gifpr é‘&f‘ldlb‘ﬁmg as,seces%mnééfeeprr Y \eﬁ,e%égstr@ﬂatdeh@heé in 2
beldwne synthesrs of the intracellular sugar nucl eoti de

GDP- f anpl es of, t enzyne

el at {118 hghd 187 Soiéing Ry miing SRR s S mitheh e RN oF the
enzyihestelatingde the possimédificame indudsothn dndtlod3-dessibed amthsfabove
lﬂgk@acetylglucosanlne in the reducing-end through

ond_in a conpl ex t%pe N- gl ycosi de- lrnked sugar
chai n Th§cpethedsaforeeleging thet mutaat using casyh gnatker, the sugar chain

strudtuke b g@b@lﬁaem Jih eceR MEeHBREnd RIS URSTEMBE described in 1 (5).

S atal yz ecific reactions
ThecfRefots fon geefie B st bl 244 nbokeh, 6 e chaid sifgpure of a
producied ighyab progyie moteculetrycladmlthe oeetladdg tdescribed iroé and Hbelow.
dorri nant - negati ve nutants can be prepared. Preparation
a, dom nant-negative nutant is described in_ detai
(2) 'quhmque@f initpdpeing anlogiranbinegativpmutant of a gene encoding an enzyme

The host cell used for the production of the antithrombin III composition
can be prepared by using the method of introducing a dominant-negative mutant of a
target gene, i.e, a gene encoding an enzyme relating to the fucose modification.
Examples of the enzymes relating to the synthesis of the intraceilular sugar nucleotide
GDP-fucose include GMD and Fx. Examples of the enzymes relating to the
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anong the target enzynes. As a result of the analysis
of the tertiary structure of GVD derived from 10
Escherichia coli, it has been reveal ed that four am no
acids (threonine at position 133, glutamc acid at
position 135, tyrosine at position 157 and |ysine at

moBi@RhlidPHE al Qibhr E}ﬂlYlgltnr\ﬁg‘itch TRk RRoriatdet ls%uﬁgtﬁo IEJS}%smon of N-

en nme acti Vi .
acem&@ﬁm%mmeelaéﬁ% aedsymg&s hrpusgh ﬁéﬂqnﬁ dn 86’80‘@ lexdype lesﬂe-
linkedisOgarwhhin indlhéy aBmfﬂ@sﬁﬁﬂaﬂﬁ'erab@&ﬂh-Qﬁﬁkbﬂdéseft iary

structqdre i nform ion showe n
decr eatisge SoPhEbauBrind JUEHiR, B onaR2, sepific reactions.
By | disrupting: iken getivea serobrs of \sech ienzghes hwhgtsyxbﬂfatt tspecificity and

caté]‘ﬁt%@%tﬁ)nt Qlaj)lgﬁ&%rfaﬁt-ﬁék% CCOI‘LQ%Q ZdiBe W&r&f tBiEparation of a

at é mannose I ngly
dorggantriegativee aitany ds descaibed dadletsd bﬁfl@waus;ag #gr an example GMD
am&igne kdrpdtiengyhdle four amino acids which are

bas s At E’t'tr%%ﬁr?ég&a‘é?ane@sx"smfﬁ%&é%%n&m%&nge of GMD' detived from
Esceriahiaiebhine had been revdabat thaf foulMaméty dcidxd(thireorime at p031t10n 133,

gluigﬁﬁg g&&%gggmﬁ?? %35 %?rosger: egf}g{,“‘%g gﬁmgﬁ% %ﬁg?s&t 161) have

an gopgstant Senctign dfor éhEt pmywesamw@mﬂéwpmw@:tz 02000$| riﬂuat he the

muﬁmggs}ggﬁw b§esgy|§§&t§1gf amih éé%%%é érrzmhﬁk? acids
asgfg =il ﬁ%femq{g SHuFiEe W@@rg}@poeg s‘y@w sigaificanyly decreased enzyme
actiSipSt Oh Whd oi@iert lliHnﬂoﬂﬂtlB e;haﬁgepmsl dtserved BPthe Qb A GF theAfiténts to

157 t 179 d |
bind Yo R G otmdymg AT A F. itiets Clip nndps o Abarfinghy. o
dormflalttumgatafegmnmnt:aﬂtbe pgpaned hydubstduting the faxr anino acids which

are %Qﬁﬁxk&t&t &ngmegg&y e a&ﬁr‘itﬁf/b?fg ((:ﬁ}igr bgns e bgﬂlg%‘fttﬁ result of

tageneS|s OnlBg
prepagatiqnoaf adﬂrmémt-rmgmmmu@m of NBME: deravedBitemofscherichia coli,

donﬁﬁﬁ)thﬂgin\%eﬂnhtaﬁﬁe&‘ dtRér Gﬂﬁ)soéaﬁ?ldWEifeﬁﬁl‘eﬁfbyt ﬁh@formlng homology

ant.ithrombin 111 corrpstJon be, ar ed

CompAR It e E BTy ﬁé“‘itf'gt"lﬁ’ “E’P“Q’é\’?& 1 ?1?‘?“6’8&’8 wAughee dnforagtion.
Foriexaihplepcmuthe case3sF GMDndariyed Somo GHEK! (SEQ IBNO ﬂmta dominant-

neg:Eﬁ tlgﬁtgll canrbeg@é%?%u l%; m.%st?ﬂu?g% thrg@ Llrllllleoé{ é)%glltlglg lg e%mc acid

ryo econ
at peSiPA AT, HEgHNG elepoitiomi7S end laysmrégemsxﬁmylﬁé with other amino

acidsh epﬁpﬁﬁftlbﬁ lof @MH £ybml &?ryﬁ% gﬁﬁgl)i(d;@ng LRIk \é@osm’ﬂt@ﬁ& ¢an be

ene s above e
carrfeg) Brisred RURETRERkh CesElpad i o oMeleuler Glawing, Second
Edi¥eis; o]iurnagr Phﬁo@ﬂzweteeﬂaaﬂtdﬂ@g eict he 35 fucose

7o, | YA Bl RIS PR, B i i gomposie
can gt paeparecyegrording BNthef ma@némvf gote amdomqnaie@cmlmdgnwolecular
Cloﬁzﬂgt §éc{HnH93cﬁu&‘F@E erﬁrﬁ%‘iﬂﬁg& I SloRIcRIaF ' Blokb gy, r@gg@glg%ﬂ the

ording to née reconni nant vector IS p
Moysg EanlbryagSecand BANOR; el g 2ogeng gneading 3 domioRntnegativ @utant

of adarget &zﬁﬁ%ﬁéréﬁ@ﬁér‘ﬁbbﬁkvmmt ®mihaht HRgABRTARAMLeRe) prepared
The reconbi nant vector is

SSI ONn
as Bty i ieaiiolen (e RlloRing BRIy 1 £ abl e for t he
expr edsidominant-negative rabiaai gewe encwdaigotheaertzymes relating to the

fucose modifications is prepared.
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The host cell used for the production of the
antithronbin Il conposition can be obtained by
selecting a transformant using, as a marker, the
activity of the 10 enzynmes relating to the fucose
nodi fication, or the sugar chain structure of a

pr oducsged giny&@%ﬁtlaagwh 'ﬂ}hﬁ%ﬁ ffie Yrepardll YGRMGAL I%(gg} f@mutant
t he_ce menbr ane. host ¢ f any yeast
gengnd PAjA érésmema crfsaeemeéw len%h a?ﬁtalwa a regionieneoding e pretgin is
prepsred aedbrdifis tom@das it has a gene encodl ng the target
enzy ing to the fuco nodi.fication. .Exanpl es
of 1 heA BRI Sefiot 15, P G sating FDNK SaErthr foll-
length DI¥iA intepr sits sioomstveant off sproajpedslireaioéppaoiriate expuession vector.
repli C’F}ﬁ ?&oﬂ{bliﬂa% e%&t%} 19rlntr6cpucgd 1Hto %%o%%%ﬁnﬁltaﬁetﬁ? the

above
expﬁmicﬂlvéﬁmW@Jpﬁlt@nefofrmﬂtt he transcrl ption of the DNA

encodlm he Rl st ordpa @d?fcfl&?gﬂﬁev&tlt%%m dﬂ% 3smon
P ables of the expression vectorsmcue

Yh selectifig) {\Fansigrmant rusge 38 ghmsrkes Jenactivity <9f the

enzyﬁaias ﬁ&lﬂlrfg%tthél ﬁldoSe modiflestisd o ltlﬁedsdgﬂlt clayn bthecture®f AqRsduced
nt vector into

syt thunnisSiie plh EBCHRRT Sl SRl Beniting “The ot hods
f or sefk&athleﬂng delieanyr waastf aellammalisdlly nsectscel, plantkeetl, ortthe like

f t: _
oA o e TR SR AT e s
difisationy  Expmples of qmeﬂéwlwd@rthwdsmbﬁg in Bgelow.

tr anSf'}fHe'T&fﬂreddﬁinnﬁecttﬁ@ RpiB l@eraut&nhﬁmﬁy Y8plicaibhioR integration
tein.on fhe cell mnmenbrane

. sﬁ](r?u ture of at% g

intq g B b @ ﬂ\ées ot i5els ¢ C‘?Lmlerﬁ‘“gaélpé%"t?hét a position

appmqiriam:iﬁ)rfthe trafsceiption of tie DIN /A ﬁﬁétﬁﬁﬁ@?ie dssired) dominadt-negative
s structure o a4

ol S8t Haonit 87 PblSoH e BolA U Fperond 2

belowv. 30 and 5 bel ow. (3) Techni que of |ntrodu0| ng a

mut at 'Iﬁﬁodd&l@nadf £3eNdtd h@nb\gsshoﬁeéehs Waft bel Qlri€d ®ut by the
du%@og_ he .antithraqnb 'l conposition can be

me ?@*p%w or mtﬁori%mg: Pﬁ@coalhmnawﬁﬁr mrﬂ waripug diqat cells described
in 2dsedodli ng the enzynmes relating to 35 the fucose

nodi figat | a S a.desired ceI | j,ne ..

o wni 28 o 0D sbBhed e ohieBinfy (SR s Sauker, ti hetiviy
of thx enrpyimss relatinghto the fyores moélfaztanmgulcblde ke mﬂhbﬂsd@ssnbﬁd in the
abow?(l)g[faj acel lul ar sugar nucl eotide, GDP-fucose

i nclu GWD and Fx. Exanpl es of the enzynes rel atl ng
to thdenpetheds far wiecting hestigasforamat wsing, ahp gparker, the sugar

chaib- spsiuire 60a Qlycbptotieon ﬂlet&!mﬂerh&aﬁe Bﬁﬂd@ltﬂé‘n@fhod descnbed in

acet yl Iuco e i,n the i n throuha-
LIRS Y e pp SR st ing b FaeTomhel Hoinbses Ak, 166 Sugar
Chamrm:tluumee aﬂﬁ profducaisgli¢apasteihanaleeulanmtlude-the fnethods desedbed in 4
and SNt hods for introducing a mutation into the

enzynes relating to the fucose nodification include:
1) a method in which a desired cell line is selected

(3) TéhMque of introducing a mutation into an enzyme

The host cell used for the production of the antithrombin III composition
can be prepared by introducing a mutation into a gene encoding the enzymes relating to
the fucose modification, and then selecting a desired cell line in which the mutation
generated in the enzyme.
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nmut ant s obtai ned by subjecting a parent cell line to
mut agenesi s or by spontaneous nutation using, as a
mar ker, the activity of the enzynmes relating to the f
i cose 10 nodification; 2) a nmethod in which a desired
cell line is selected fromnutants obtained by

subj ectidmeplés HRhE Bhzyn®ds! relating td &e@hﬂi@ﬁ!ﬂ %ﬁth‘é 1H{ra&l/lular sugar

mclfiidh G RetEangpde Cﬁ%mﬁgf@@w 1 the FEPERh iglating to

the auntlifSgation W€ b Boghr chain \Mpindichal -pesttidrest faedsk id baumdite 6-position of

N- bl I Pl Ba ot PR ih o el Rpe N-
glycasideglinkad sagmhmnnclmdmh&gmosglhansferaaﬁamm-MeMOada;é a
gl ycopf {71899 f&hﬁltt%mﬁ @Pgn idHLAGLASRAS Wm eto the

carri e i nducl ng a

fucoge lﬂ?ﬁhﬁﬁatw laelluem bra myth@dnn rwhwh a dﬁﬁlﬁﬂﬁ‘e@lﬂl line W'&ﬁ'ﬁeé from
mutaﬂts%ﬁéd By Ctblec@ig @ PRERNellCfld to Hufh%em%i%aﬂpb?%p&{taneous

itable nethods. include treatyment with eth
o G O, & R 16BN O BB, BEIRS YIRS bt the, fucose
modificatibing @) a yreetlavaicin valdélad dexiret rcelﬂiilﬁenisele\imdlfm!ﬁ mutants obtained
n i pegen S
by Qjﬂ(fé@tlﬁ% %ﬁ\&g% lt]%élgqg él’ﬁlg% enes(?gSE %y g@oﬂtﬁgﬂﬁsaﬁgteﬁ% n u>s/1ng, as a
mankgg thresugedehadesmciube of b pregivsed RlycBuptgin moleGilet and 3) a method

in WhhEIP S HEsided kN 'hﬁe 1sT5%féEfHdcﬁ+ﬁﬁ Inutaiid 5]5*&15@& [()‘J% ?ﬁb i éc’%ﬁ@ k\Wafent cell

Shot en), edit by Japanese Ti ssue
linentos putagenests ?rlbg eyontmouf autting; using s emﬂf(%%) suggf; chain

struchige bf*glyocﬁﬁoﬂéﬁﬂbmihe%e@hehfb@amt ants generated by

spont gneous nut ation inc ont ous

obon ARl s B s R AP ORERAE Pl Bifoine = point
mum’ubm ur deletmonolitaiiomer arvﬁ*aimosltlﬁ amytatpax iniINAaf at cell atfrgparent cell

nd O nutagenesis. The nethods for neasuring the

act|V|ty of the enzynes rel ating to the fucose

nodi f iBamples phevi mrthadst inelude deestmens ewith ethyh enitrosourea,

nitrgdtpugnidink, 1 berlz8pyredd @r Rt Pt @y atd rﬂﬁitﬁfnniréﬁtﬂﬂmt heyarious
ar chal n . structure of

a produced glycoprotein,
al OB, 00 CHERASRES A bR Jaduriesdy | Ttagep s allowed to
act loal 2vell Bh ethmmdnhmlﬁ descrilohelt mr Shshikh Bdlvens Ugansuc (lassne Culture

Tecﬁﬁirg{:l&%,gf{ﬁﬁ Edﬁ %G&gg%r S‘?{S[bg?n g%eﬂe s@nﬁssue Culture
AssgeiatioipdP88) M@W’F (Cegtiete r2dp8 1 HR208P); oF é!kat i on of a gene

encodipi@mpleseBE YtH@ mefantsNgeddpibd a8/ |s dﬁﬁﬁﬂzof@ rmﬁlﬁﬁon 1nclude

roducti on of eahlthron‘mnlll tion ﬁ |
SPOIARKOUR t mPF?\‘)E% aRY b¥HPREE, %‘H’“B&‘i“@u etV Ce culture
conﬂltlansmthmtlaﬂm pamctxraﬂtrehtaiehofmr ﬁfutagenéh'{s target gene,

n
f u c ose rm%gaﬁl ca Ilolglﬁgsg%ﬂhg The wgg{ tlrhg gﬁ}‘ I %I\I%ﬁﬁkgfo the fucose
modifiegtiondueluiatheswednde dem:ubem iutherapove (), (1329). ( The myethods for

detegi‘)ﬁ{ﬂélﬁe)/sugaﬂ&au@ SthudedrR@Yb)a priineed gﬁﬁéin mblecPSinclude the

metgﬁatfsn Trends 1n Bjaqt echngLogy

2)
cribedgingd @ph rﬁoixﬂ@‘y 19 ﬂyten@@mg the sugar chain
strudiRed\$Fl glgdaprdtéin ok céll S@ihblane ifGude th® hiethod deedribéd in 1 (5).
techni que [Trends in Biotechnol ogy, 10, 132 (1992)],
or the Iike. Exanples of the enzymes relating to the
(4) Teahiniyee iof sigipressimgitransaiptioh ok eanstatgarof agent embilohg an enzyme
COP- T 16,2555t (i 4EP r6PVR: BRIdubiton SDIAEBAHrcbid B SRPYEESn of

relating to
the present invention can be prepared by suppressing transcription or translation of a
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nodi fication of a sugar chain in which 1-position of
fucose is bound to 6-position of N acetyl gl ucosam ne
in the reducing end through a-bond in a conplex type
N- gl ycosi de- 10 |inked sugar chain include al, 6-f

i cosyltransferase and a-L-fucosidase. (5) Technique of

target lgBid, i BY a%ehi€ Ehcddﬁ{gﬁthé %ﬁiﬁﬁé@%la{lf?%?o h@%&& Wl dffkation using

recog nlzes a_sugar al n

thefﬂﬂ%ﬁq RYWBNA W&%@ﬁuq Bigssienee e mauani, S00R2011992), Chemistry,
46 MS&Q@B%)QBW&&@WOQ}E g, 3581 h@zP eTheRdls e &B&cmzagjgho 87 (1992);

e BB Yok (RSal ot B Lib OB, e ot

helaxnttcltnnpuer{@rands in Bmmma@[bgy ao, 1326(I] 9@13] reipaliled by
sel ecty, )ﬂlgllsl;ﬁescc?lJ tlhe ehqu'ﬁés r%iai%n? {hﬁ sg lﬁs%k &%Vm{rgchellu]ar sugar

recogni ze a Ssudar al n
nucleqtids GDRfucote ingluds GMB apdkind Esarbplewsf the enzyoliesielating to the

BRSSO F1GH0% 0o

usRsamiNge 181the sedusing sind éhroaglt @rbonmmé qoaplest e N-glygpside-

1m1&eacst:gaa chiindhclids @y BifdessyRransfeisd atdh@IINfigbsibgdeur € i n
whi ch 1-position of fucose is bound to 6-position of

N- acetyl gl ucosamne in the reduci ng end through
(5) deblomghe of salectimpi eell liypeesistagt oolsctitrewhich méagnizegasugar chain

stnfellAk fh\%ﬁ]{éhkiepo%ﬂforgi o%&g is go%cé?&g{ﬁgglﬁ%?fﬁ’\%ﬁnﬁ%&ggmme in

usi n

the I@ucslg end digeyzh athend #5a agmplew typed¥ghycoside-linkest sugatehain

be us eﬂlél@oslt ey u§§d 'f6r thé cb?&ﬁicﬁ&?’ oft tl%’ogrgfthl‘sbﬁﬁ’ﬂgpurlla composnlon

mggructur ‘/éh C}SItlon
eprgP%fF aa%ﬁyaeﬁ egssiftapteto; & lectip évm@a%%@%rm sugar
chatrhrmgimrea 1h0lwhl¢h’1 Bpositig eof tfy@ge Nisglbyambi dechpasits of N-

A P TR 5 b i
linkgd sugaschain. PSA (pea lectin derived from Pisum

sat i VUffe, mgfﬂ@gf &Zx%gloh SFh kan A %gftah%gi féEﬁl{]{vﬁ'&ﬂ%&\éﬁﬂes a

fromVicia f eurla aurantla | ectin
sugpy &pain strughye \}@dwlrnﬁbrﬁ pesition af fusesatis houndpiec Fpogitipn yof N-

acetyﬂ@u@ﬂhthldel inehofedubigg RhE $186LgH A\RAY 1P B cbﬁ@le&ttﬁlﬁé th]yébmde-

ctin whi.ch _recogni zes a_.sugar n,stru
lmlﬁﬁﬁ s&‘ﬁarlm%aé%lctapo% S%Féc%’eﬁ? sgﬁﬂ'ﬂfﬁeda‘? the g?"?l 'dﬁ“g 6‘fle°tm
des¢titedan $omirtic Ol MaleGemet s b2, S1d2RA) ngc.end through a- bond

in a C%*Hﬂkeléctfer%%ﬂcﬁﬁ cdh %& Q:§édj$‘t1 io'ng k&Gt Fe%ggr{nzé%haaédéar chain

can b ect turin
struetiwe iy whigh 1-pogision %@@Oﬁ%lﬁtqoﬁn‘éto %peﬂmﬁmaﬁpm}glwsqmne in

the ngdﬁngt %}letlif@ﬂgﬂ aftRhd Ghe Esipleo tﬁ)eVNf%fﬁoosrd%ﬂmked sugar chain.
era a urln survivin
Spefitfy Sty SRitods” fost leﬂr%ﬁi (ienif ageloai Rgved o gens
culiaaas)| pes Ecﬂmﬁeﬂ (pearlebtﬂudbaﬁﬁdléi‘dlﬂ f:mtatﬁummgambda bean lectin
Ve CRURLDN R 435 PRS0 A b A (i
deriyedrfioBi 4lewna girantia). pr esent | nvent i on The antithronbin
11 coyprasichlly Rhekell ke o e %FHseﬁtriHﬁa'ﬁhbH'? rtdht B8 a lectm which

obtai ned by ‘expressing I{ in a_host

recQEnizes g SUgURImECiyLe b pdicly lapos@ughpt}élcosegéggmp to 6-pos1t10n
of Hcﬂcéﬂytglmoﬁmmerhh the dedgsihs ehd thfdLigle w-BendBirD b Q@iniplex type N-

glycomdeqlrﬁi{ef sugar chalg%ag %e '¥lected by culturing cells in a medium containing
the above lectin at a concentration of 1 pg/ml to 1 mg/m! for one day to 2 weeks,
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Manual , Cold Spring Harbor Laboratory, 1988
(hereinafter referred to as Antibodies); 10 Monocl onal
Anti bodi es: Principles and Practice, Third Edition,
Acad. Press, 1993 (hereinafter referred to as

Monocl onal Anti bodi es) Anti body Engineering, A

prePéi@&} bﬁ@hzg ‘(%Dcﬂ{e ulbath Ssar\f'i"s n%&l‘?g& ;ﬁ ﬁf%ﬁ@ bic¥lony and

Press, relna ter re erre

transferring it intee cul@r%vesw otndesuRpgsiuently pontindingghe quiglg using the

medi@R&®ntaifing the ledtiingt h cDNA encodi ng an antithronbin
Il nolecule is prepared, and 15 a DNA fragnent of

appropriate |l ength conprising a region encoding the
2. Protdss Forquddutinglthé antithieeibire Il sorp@itiunast theprieseno invee fitdatt

t
Fart 2 TR BRRIGE I kohRSE il 88 e IEpieht iSRRI tin ] obtpined
by |eﬁpfa$ﬁlllﬂo pir o hoste cdk psing sthe rmetbedsodescritigve in ddadedviarafioning,
Sec%ﬁ&tEHitldtﬁ CRERGBSRE ol ON B IRNRY &sm sxhh&m,& TP Labdatory

ESSIOH vector to obtaln a tra St or mant

Maggad Bl SpringoHaRT LAbasmir I8P (Reskisalipretetomeed massrsuibodies);
Moﬁ@dlbnal&Mrbpﬁ&St Pelciptes @il Podctice) H‘ﬁudlEtﬁﬁé‘ﬁ Aedd. Press, 1993

B e i SO B R4 P
Aprobadi, ri&L Byess edt e@xfiond) Lirvdrsityi Preski ¢9064 [ikereiabfteri teferedd to as
Anfifody SHRHIEAR, O, B8t SRnblLS i TBE Kol Pnfi *"

antit M@ﬂbimah ¢DMNA e@ewheg ah antithranphen & ayotecsile is|paepangyl, and

a D‘I\D&tﬂﬁgmﬁeﬂc&sﬁ)pmaté 3 'h%mﬂrﬁm%ei RigRfh erRbding|the antithrombin
ai ned by various artificial techniques described in

m?lﬁtsc'élﬁéﬁl%r afehe expression vectors that can be
enpl owdem@mm@ectoamapleparecﬂ byausesaﬁﬁgTﬁwSDNapfrhgxaéﬁtm"r full-

ienéfl CPNAG ﬂaac% sfwd&%s?rém of ?1 rr((J)ant 19 iR n.gn agpro(g) % e?iﬁl%SSﬁc%? Lector,

appr oﬁFheare@ombmanh e'etttoamss cmtrq;lulcexh inth 2 H@sorqell sBilable for the
exp?égﬁgﬁi v8dot Q%b?eﬁﬁ' b Eﬁﬂsf?ﬂﬁdn‘i E&ﬁl inB the dntitRbfbi 168 mgf&@ule

can prep are or non-human ani nal

t i ssuetpih 4 16@1 pell @y yersh sells Wr@ilﬁd%@"f &¢lisp plagh eelig etc.
thataireEl}iﬁbb Regexpassing ﬂheHBﬁrefﬁfgéﬁecah lgfi‘]qﬂseﬂ a) Uz‘ ng, e.g.

a pro r e . .

2 D1 ODs2L i RS PRO LY Sy olcobie 54 it sty of an
enzyyos relatdng to thzmﬁli@om@n:os Ei I\Eglycwﬁqbehnl(edngar ABiBFQsH)tp the
antitffrOmBin( A Gho1ddfld %e. OEh Q‘fzyhﬁg ereﬁﬁﬁ% G e qgccﬁ@ lh&ﬁﬁcatlon, is

ressi on vector. - ﬁ ronoters
del%ﬁabf% Ispbtainad %%qrwgs pritfigtal tachuigpes %crtbgﬁ ip the ahgue)l.
SU| talie expre¥ic Srebt%ﬁd WHA BardrB Qﬁﬁ)l@ﬁedgﬁﬁe%dﬁfe &ip@ble of
ti.c pat h\/\a such .as ., hexoki nase,

%(él? %ﬁﬂ)&]@ on QINs ﬁﬂ%’ﬁﬁt"éﬁo the, OFiOSRIBE &N th::%peti ?wst ceflé and
con;pmmgt erp,rongaler B pposiitre rappﬂmpantesfmocthe pranseription of the DNA

f P 1 5 pronoter.
IR gi;esué\f%{tjﬁlﬁ%: @%s? ce 1s are m croorgani sns
beI ong’ﬁ cINA e bgemepaaed &guch Apmay @& ion-human animal tissue or
celt %Béraﬁfg%cth@rn%ih’&ﬁsfor 5} m@g eraum deIJribeb Q8RR bvand(1) (a)
Schwanni qnyces, e fic a&n ag THCES
using.¢.gy AL orggmef%gag 3@§.|Yed antithrombin HI molecule.
When yeast is used as the host cell YEP13 (ATCC 37115), YEp24 (ATCC
37051), YCp50 (ATCC 37419) or the like can be used as the expression vector.
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ponbe, Kl uyveromyces |lactis, Trichosporon pullul ans,
Schwanni onyces al luvius and 10 the like. Introduction
of the reconbi nant vector can be carried out by any of
the nethods for introducing DNA into yeast, for
exanpl e, el ectroporatl on [ Methods Enzynol., 194, 182

( 1990)As the raﬁ? Eﬁﬁﬁot%%b}ﬁﬂlé & &Fresgllﬂé in é%glaéﬁtams can be
1929 978 t [ Cthrum acetate met hod
use? %PFPB}OB*‘@IHC&@S Pr%@ef(spi ganss of the glyeolyspatyHowich as

hexdli‘ﬁlﬁfel tPHDS préthorer, MEK roﬁ(e‘)@@ &P p difé%fbteﬂ@\]%ﬂg%&moter gal 1
en an a use a 0S ce
PWEW?SNA%M 0 Biler EWEEF%@%\PW%\PW% MEQE ar istes g, FUP 1

pro®oter. Ltd. ), pAGE107 [Japanese Published Unexam ned

135° ( FERRRIESE R oy Rl e o ¥ NG WG toife senera
Sacphgremycesppl |Ség!z¢sgﬁch%omm,o751< Boyeropoeng | Naichesporgp  and

Schwéfinio Qe.s{ 1098 7splecifiegl bBAUEAEYia8 d SBMizosaccharomyces
ctured by I'nvit

|
pomisy :5&7)"’% i%@a%fj BF @rrﬂ"s&’ a@o fehwatriomyres fﬁff?vms and
thehl@éBEZ 10, etc. can be used as the expressi on vector.
th bl f
ro DR AR RGBS oSBT of e
methndd dde inthalusingnbNA info IyEagt; rfmedxanldeealdc;tyapcgem QMethods
E ﬁ,ofyigrm? gyg@y%é ;;M@mpla\{%g?tﬁ@a o SR Stad ts';}? USA, 84,

rond rov i 'onel n pronD

1928dP78oER lishigmoeentate %ﬁr& bhdtasteriolagy, 1Thel iRl and the
methibd dé@:ﬁ@ﬁ%%m&%@&&y&b%um (;wmonbl nat i on

with t rom)ter rrpl es f su
WGP 8 ACHE isTTo o | ed by “Rort, FobapeaNAL Pebms
(comaiehsallyClawahbb Frans Fanakdshii Ced IQH@ QAIGEHO'?E{BQ'MS% Publlshed

Un{%ﬂﬁ%gﬁagfg? %H;'Ph?ﬁ?o% NG %‘é’?&/ﬁﬁ”ﬂ:ﬁ%cﬁ%ﬁ%&%' Qﬁﬁtf)l YAs3-3
J anaeesesl‘t@bﬁhaﬂeﬂnmmm@mqﬁ Appligation No.B23075/8000 pCOME [Nature,

3295t @4‘0 C @alk$)), TRONAVARG qaEncRbhfed Thii&okikeCorp.), pREP4

n of th nant for can be car
(maaafa %hﬁe’ﬂtrps@l dglg L fhe IBEEBIHE ﬁ%? 987,
PAGEL I lescC edn 15 used bis ﬂl?éélﬁpfeesmlﬂlﬁﬁér[ opor at i on 35

2SR i ST i s

‘used\ppPuigable @nombterszmbmw 9@) promiopest eff {F ofimfrdiate enidy) gene of
cytcﬁﬁe"% AAWSAs v 5t ea?ﬂ?%/g)r(grﬁgt%y ) the tﬂ?@mbﬂi’ egf | Pretrovirus,
thod l\/ElnI puI tin use Enbry Labaqr at 051
metpias iongil Rfﬂ’é‘O'FFéa]Ff‘&H glspﬁkrfgmasla% ¥ pgqmote@ éffe h)enhancer of

IE geﬁaﬁﬁmﬁﬁﬁ] GM\efﬁa IVesised MGfdabhtatian dvithThd §ﬂo3ﬂotert he

DEAE L, S
CEAC. SR LT LB TR 8 NobBia Shonkr
derized CEX$ ¢p)is,TClunese haviokatderised! CH(KeallscHBTAG 3T (J@mf) Published

il S AR QL4100 e,

cellg er@\nfé freya Sydian hamstackidpey, smbryoaie em sglhy, dergilizedgeg cells and
the hke.

Introduction of the recombinant vector can be carried out by any of the
methods for introducing DNA into animal cells, for example, electroporation
[Cytotechnology, 3, 133 (1990)}, the calcium phosphate method (Japanese Published
Unexamined Patent Application No. 227075/90), lipofection [Proc. Natl. Acad Sci.

-40 -




10

15

20

25

30

35

the net hods described in Current Protocols in

Mol ecul ar Bi ol ogy; Bacul ovirus Expression Vectors, A
Laboratory Manual, W H. Freeman and Conpany, New York
10 (1992); Bio/ Technol ogy, 6, 47 (1988) or the |iKke.
That is, the reconbi nant vector and a baculovirus are

Sﬁo%ﬁaaﬁffg[ I,Qfle lrﬂle-{lﬁ:e met ? u(f:R theaMo se ﬁmbryo A

per Nat ant
Labosaterst Meanaly, the arethadhesing pmke ate)| @nfagen) HamgdPamttNos

2606386 288 @vawtthxlﬁwm delerepunbis s Mn%%ﬂ&??é& J’eMeﬁhods of

exp gene trans er \'/ C ors use

Gerps thaiir o Errees oatd iy, Doostoshanediel he kst Yokieh and
Keiﬁ&lﬁuﬁﬁﬁt(wgiq Biyd tHRWihisOgRbr @éthod (MMpﬁP&ﬂ@'tFe Mouké"'Embryo

S g g u3|s Aut ogr apha cal i forni ca nucl ear
eQBB Sis virus, which is a virus infecting insects

bel ongWﬂngn tip iniseet dedlris hisedBanhd hosa cell, Bhaproites cad bé bepressed by

B T
Expessiapghect@acd Iabora:w@dsn@ds% fH \reeroars andAComphuy, d¥ew Work

(wb@ﬁwnewnoidgyfﬁ eFaosHRA HeaRany., New York (1992)]

and Tri_ Sia ni, ovarian cell ?h 5 (manuf act ured
by | nvitat dt:ge e sepqmbinantoierton ndct bapvlQfirustase gotypestected into

insécg eolidionsttdin \waet@nhbiang wiRe iR BRI sipiiatdnd of ithe @sect cells,
for aratl n of .t he

and (B e feliort ol BRGi mBRadsol vh E e St gon be
eXpnmstlhbd (Japanese Published Unexam ned Fat ent

rond e %&%@f%ﬁ%%gl} tﬁ“‘o’%ﬁﬁ#ﬁﬂdﬁ’iéﬁ s 1393
andBipeBachil (both mag cwseqlnelnntsmge@élom -Ti plasnid,

t obaccan we:saam;ﬂebe Uthe \bBEHOVIrUal §hau{dgk@hﬁaea1h6nﬁ§aednuclear

PSR e e e B 08 Bl e
30 uselij(anfﬁhestafbheemww velisairs Spoopteeie frégipeiacsvatian celfs S and
Sﬂ?ﬁg‘ﬁr;elnp\ﬁotogyﬁ E&CM% deifrr ﬁgw,ag'a lﬁsmf Cfigﬂre}swn Vectors, A

es of "'su
Lab@etrfpw Mﬂmmlam & §m§maasmd Sospany, New Yook (19P8)fand Trichoplusia

R T o i )
niro it ohibe et oA nttpl b, byculpvirus
mtoomkedoy,eﬁmﬂ)r ofie pleparatien botr rfeaimtblﬂiﬂtodmh@lca@ bBENAcriedtayt by the
caloi&tﬂg{)hogﬁlgﬁs anrfr::; jia@ ﬁﬂ@ Bul%lrsﬁetﬂ‘i}dle IIIHTI &1% Ij&a]%pllﬁ?tlon No.
2Z7RpHPOX Hipplsetionldroa 46889 red ScaWYﬂﬁS@ﬂ%WWWGD@m
el ect rRA Al 41 RRABS IS (HE s éﬂeq“ngﬁﬁmgm&%@cfﬂogﬁé virus
usi ng

I|c I on 7/ 85) and
Vecwapf they @eg%g?gwsgwxp(waawsgter Pat ent Nos. 2606856
and 25457&&qarom5te5myq}$§ms@rsoéaph$1@ owak;brbsmg eFlentCRlls B be
use@ $ E‘g ourt ngeLS chvq k}é er oF SBIERS1ON but VaI scz EN/IV)
YipaRle PIRMOLRTS {1 3?&’8‘?8 OR AFE sl iy
ricegictin A @réigoter, efc.

Examples of suitable host cells are cells of plants such as tobacco, potato,
tomato, carrot, soybean, rape, alfalfa, rice, wheat, barley, Physcomitrella patens and
Spirodela polyrhiza.

Introduction of the recombinant vector can be carried out by any of the
methods for introducing DNA into plant cells, for example, the method using
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regi on and another protein and the |ike according to
the net hods described in Mlecular doning, Second
Edition and the like. Wen the gene is expressed in
yeast, an animal cell, an insect cell or a plant 10
cell carrying an introduced gene relating to the

Agﬁ%PErEﬁ?ﬁ:S(tlgfan Sﬁ&ﬁfsh&ﬁ %Jn@xarﬁ‘iﬂed %{e’n{ ?{@ﬂ?&ti&' Né 140885/84

ecu ar or

and; FOB0MS5y &%@%9097@@%@90@@0@ tﬁla@mq Puiplighed ifnexaminedi Ratent
Apﬁlidaugifi’mslstlBQﬂSS)aﬁl@ﬁlggﬁéatggﬁs gﬁlrl%f)g&ir#le% E{th?n 'ﬂgeéﬁa t‘g%n) (Japanese
PatFWﬁ%%@Eéﬁ‘B‘%? ﬁ?g}ml ecules to 15 form and
accu miEquressidii b eheC Hﬂltil:idd? geﬁl@ Ceaihebed ¢ @itded Jout e dnil dfﬂy direct
: n e_transformant .in _a, nedi
exph ot B, g eSO Moy PER gttt s p oudl of 2 e
regioml and anoiget protefroatd tbe like adcording to the imethdds gesskibedin Molecular
CIJnFr?“%E&an‘qglﬁtIcﬁx g IHefLY uUsing a eucaryote such as
3 0S

t as any of natural nedia and synthetic
msdl a When the aeseés expsessett ingieast; an animal gefl, pe insehcell or a plant

cellS @Bk €ar gﬁ%&fu%gf@ﬂ& %ml}lggrﬂongle?ff dth%lst oS fsag4r8 Bhain, an
I ns sou S [

st pfdian 1F rileeRle B oo 8 PO bR ain I QoL P fhe dptsgduced

genbyat beobtametl. used. As the carbon sour ces, any carbon

sour cef, 1y R anrlﬁ'Hl?lg eﬂfsé@%&sﬂ o%d c?ﬁl rocﬁ%&i le%ﬁg;gnsring the

used. amo suita carbon sou ces In

transarenlyehtainedsassabone isa nedivgl, aowing the entithrombin UE mydesules to
forﬁ‘ﬂnﬁ%%@uﬁn&l@fét iR Eﬂtﬂrgemg re&;@f‘lﬁg thdd fohtretut dtu Culturing

ro zate; ~organic aclds such as acetlc acl
ragkiny 2 i) &%&escagﬂeﬁ o, by gemeRtoRAl ethods for
culunhﬁgﬂn:diost Al the ni trogen sources ammoni a, anmmoni um

|t d h.
ohi or 1% % e i b Bt A0 BYGFngd GIDOICh as
yeastrasohd bost Ay o natuegl naedih mtd’ﬁynthetlc nedancaodeturedinsgfar as it is a
metﬁgﬂip QHAER: ‘f’(ﬁ'nelﬂgxeﬁts G‘cq}tl?rf gv‘%klthé‘%raﬂﬁp}rguorwﬂﬁﬁt cantams carbon

extract, yeast extrac teep
SOUFRFS MITOBe: @ur%ylﬂe%aqn@aﬁaés and; Wué@nw@ak s2mpe ﬁéauyzlaneé by the
hostuigddvar i ous fermented mcrobial cells and d| gest ed
d f. Ex I f the i
e ok et BT  inh bt 85/ S8T8G bl iy
hoshoair. hﬂgmplh oE]stmples ofrmgrablei wanlhmpcteaum:,ludca@ldmﬂlydmtes such as
gluccdékf ﬂ'h&oses QlirdEa, Crh%&l?ﬁeg %on%ﬁﬁr%o Hrenp l’gtzirr@l% Gnd '@Q&?%g&ﬁlyzme‘

copper “su cl urh car bonat
orgie fi?}ﬁF fechi as 4%%?11319 agd i openie geidy aerk plcakgly Bpch as ethanol and
propaiodi ti ons for exanple, by shaking culture or
subne spinner culture under aeratio

he . , .
cul t u € "l‘té?ﬁ?E FaPITFS ATEngifia AR Yym fBlnﬁ Bt]-ﬁr@@,“cé’ﬁ&"rgamc
acidsh sucdulas uamngnmmt | ehdloriicke, uaumbhmml&utfm{ sanirnomumdayétate and
r
aanaf O B BHoSpHIR, Bhd bfbEfinfoes oot boPbAtE daflbensed as well s
peptomeoneat mxtra@ryqastcmcgam corastedp liguoratdseini hyduilyrate soybean cake,
soyb¥afak€ By drolyZate, and various fermented microbial cells and digested products

thereof

Examples of the inorganic salts include potassium dihydrogenphosphate,
dipotassium hydrogenphosphate, magnesium phosphate, magnesium sulfate, sodium
chloride, ferrous sulfate, manganese sulfate, copper sulfate and calcium carbonate.
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carbonate, amonia, etc. If necessary, antibiotics
such as anpicillin and tetracycline may be added to
the nmedi um during the culturing. Wen a m croorgani sm
transfornmed with a reconbi nant vector conprising 10
an induci ble pronoter is cultured, an inducer may be

added el p:% Mh&ig)ocirﬁe&‘%ﬁ?s&?e YproblcdLortif oglp for dxlimple, by

the c Fgani sm trans
Shakmmbltmmor veubmeargedc cmpmlesmn@mreawnpmomtaemp The culturing

tenip%ﬁl@&r@ RY breff&a@‘#i@' t%g@b@cﬁxgﬁt‘glé %ﬁﬁ?ﬁ'ﬂ I%e &lodti ?sﬁdlf&eld"ﬁéﬁrs to 7

to.t aseo

dayg; C%B%P {8 imaanteingeh ag %Pﬁeé’ q/\ﬂhtfﬂlgathﬁ sulbngnardihe phbedigstment is
carfiedrout iy ncsmtgr Bn 1Ok 6f indridhd Qaid! Wh ialka¥iCbstut@dn, tlra, calcium
% ﬁ%w¥be%de 15 For the culturlng of the
carpqng bt ai ned by using an animal cell as the
host clinkgesspeneamaiblofice rathcy edhpitiinesnd uethecgelideRiviyl bel Bdded to
the b g %ﬁthé%gg%of the Anerican Medi cal

socl at | 9 (1967)], Eagle's MEM [ Sci ence,
12, 2 5When aigpydrganizm bransfornesdnwih faj recomEMuft\Hector Ggmprising

an ﬁd&%&@e(pl&ﬁaae} is chtGredesl #fcer Bl gqﬁeaqu&gmq;lja Heamﬁe Gf fdc¥ssary.

for the .Biplogical Mdicine,

Forgempli i 1o chiech u%nnyﬁseeaaaﬁwE%@@formg b rﬁgombmant vector
conpeisiig fore ptahater) isvprupel-p-D-bii o%pyezmo@ﬂe oﬂmﬂﬁﬂﬁa)cbe added

to (s e AT 05, S8 o bt Fondlof et G heresqmpgnan

vecm: cpmegsnm mpmetec, indeleacodicirsabiorabe tikemap e added.
Cul t urgfqnd &l%@'&%&ﬂxﬁfo@&?%biﬁﬁ% gﬁ%aﬁ bR @dit as the

to 8 at

hosgncéliméraaf espleyyd medip suete ae REMIY 640 merliving { ThesJaungl of the
AmaScdia Maaical MssorshRANi190] big m)]b%ag%eﬁtﬂl\@ .S’E:J&ﬁce 122 501

uri t he. cult U For t
195 SRR sttt M Brriomn Rkt dais%%asw?hgwdmm
[Procesdingedf| the g?anm}afdrythe lﬁiblogzedl Medicines UEJ‘I 1 dsl 9SU)IMaEdl-I Whitten's
{
me(gﬁ%ll hdrglg‘l( u Jn"g%uf%% gﬂ‘ tur %E;Wg$§ ¢hnd [o]o]] es PP%Q”{"'O" o
Tragegepicaldiqe agsha), B@@ﬂlbymwmaﬁmd@t(&%’m bypedimigrepared by
addfﬂ @e[]ﬁ&iugg'zoﬁ‘ ¢he) E%rtg é@sgg%dﬁé &ﬁ‘gaﬁtbng&%&am ¥Rt €.
u i

| s usﬁ'ﬁ Ing J% Y(ﬁﬁf“‘iﬁin%r “g%ﬁﬂqdft&ﬁ’é ngpl'{)%ééo(# J? Gtg 30 to

40°C.f0r hto 2 Haysdn t}ﬁ)ﬁeﬁeme 6f$% (Ogdays. |f necessary,

ant | b'I?hé(%%s 13?0}119;? s%ammy&ﬂggqﬁgg&cﬁg%%};g%e ‘r}]d[ded to

medi um s ng
themiamnwlwhesulnmm plant cell as the host cell may be

cul t uned thdcIiFing %%@l{ralfsﬁir}nﬁﬂa@otﬁﬁ&h §"il$1ﬂ§taﬁrmsect cell as the

differentiation I'n ant ce ant or gans,
host ﬁ‘éﬁ’c%?‘tetf’rl 5m8'r03f§% NS @ nhhM-Fe perinm ;(méﬁ'ffﬁ?}y@é y
Pharfitigen, STuc.h $EE000MIrSFM ing:ativpk ﬂ@nt(fh@ilreﬁﬂiiﬂ Life a‘@&n%gﬁé% Inc.),

Ex At o B 5T ctvﬁedﬁx?&@?ﬁ@é’fp TSR e nsoct

Med;gmc{NaglrehH; 788 (1962)] can be used as the medium.
Culturing is usually carried out under conditions of pH 6.0 to 7.0 at 25 to

30°C for 1 to S days.
If necessary, antibiotics such as gentamicin may be added to the medium

during the culturing.

-43 -




10

15

20

25

30

35

medium Culturing is usually carried out under
conditions of pH5.0 to 9.0 at 20 to 40C for 3 to 60
days. |If necessary, antibiotics such as kanamycin and
hygronycin may be added 10 to the nedium during the
culturing. As described above, the antithronbin |11

CONPOSH | ed cul turi cgor di

Co b oblst, Hipihan® oBRARE u s aoleht Fal'Hs (CREH Hefitnay be
culigeed inethef foomm ofzcelis @s cuchyania8ey ddferentiation inelplansreells or plant
orgBh AN For §hd cARtinzbf ¥déﬁ%%?{?ﬁ@éﬁ%§%&ﬁl¥ %&@?&geﬂ% ia such as

cul e has

whi ch encoding.the ant ) .
| MU%E%@T@Q&%% ANGABYR nepa (YEhites medinm), regdia prepared by adding

phytslip@éndés Qithtas Huxinaad dydRiHTW @eBe nfddth, [e@C QXdf HeNgsell B the
ntithronbin 111 conposition fromthe culture. The
megtlcess of the antithronbin 111 conposition includes a
met hodCwlfuringris usadlyl calded putaddet camlitions edpH 661 t0s9.0 at 20 to

400%E9gog¢d tracel |l ul ar secretion by host cells and a
method o %igbduct_i on on outer nenbranes by host cells.

A desilf abassasy.cantibiatien sah asdtananiyciarand diygriomstcén may be added

to tRO'ABSuROdIr thé Bdu@ingt he host cells used or the
e an?ithr,orrbin Il nolecule to be

structure of t )
pr odu %Seﬂ\?ﬂe'?& phayeathe; anitispmbin 1 compagiern eanpbe peoduced by
culani'g,tuteqkdirgg ﬂncmto@gﬁticsxabm}lmﬁng uhethod, IRdTi? iri]ﬁﬁﬁngmam‘ clklhfmﬂ from
> it ible to.faorce the antithronbin .
a niGosanisin, af BT % B it bl GatPis ' fsSPPeetiph segior into
whigh gy Anencollimgntbe otithodmbiaullk owlecate bds. bded. in@irtsld, allowing the
ancttegin 1P cqBfpsiiclod foi i hlurhil e o gk JHE anEheombin
III gsmasision from thexylfure1 990) |, the nethods described in
3300031 a0 08 o025 e 1} SeRRitp tclfles o nhod of
) or i ke. is, it i
it 00 op PEOIGHAT, P 0P s et xAr i eqrpon By host cell
andraonethod ef prodoetiors@cogtedenbitasédiey hdwe cklisst Acddsirablbyproduction
: . . : L |
metyf3 St S heplod THARAAE e inSE L RO TR el pr (R G fofthe
antighepmbisliomolseule febepiodueadonbin 111 nol ecul e into an
ex |tor e?ﬁh&ﬂhtﬁét%ﬁiiﬂili?mbiﬁtlﬂ%wﬁjd t ﬁ@ﬁioﬁ hEpRUBERSA hBR 6AE bPBN outer
i nt o ost.cells, .an en _expressin e .
mesafiaRes DI AEHS 1 IBOSEI do oren. e Btk bRmL I ERmpepgion to be
sectietdiuntsidecthe hbst delis by sgplyiag shedinethbd of Pauleas e: &hp/ Biol. Chem.,
26401 94411086 Obne Wi AN LM TRIGR [phde i SORRARE SR, ) 8227
111z nlg gene an‘g I TTcatron systemusing a .
(198)n Granest loevelap r b ddge 400 | theymetbody deshidbadi lnd apanses Bublished
B N A S L e
the ankhat i éwaimibépte sqh@ideﬂre@awﬁblgombs’dméraﬂ%f%@ be
secréfedamitsidyl the hasticalls Wiﬂsél‘tihlg DNA ﬁn@@iﬂ@ the @ﬁté'ﬂh_tbmtﬂn III molecule
t sgenj.c _ani. r,a nt vi ng an nt.roduced.
andg[élﬁgx %[CP%IH% ga esl;]g%all %F]%h ejsu@%tag tf?ﬁ@f: eeégﬁgsmn of e an%ﬂuomgm m
molegué infte ae axprassicoyvesfor antrogducing thp lespression vector into the host cells,
and then expressing the antithrombin II molecule by use of recombinant DNA
techniques.
It is also possible to increase the production of the antithrombin III

composition by utilizing a gene amplification system using a dihydrofolate reductase
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cells carrying the introduced gene. \Wen the
transformant is an animal or plant, the antithronbin
I1l  conposition can be produced by raising or
cultivating the animal or plant in a usual manner,
allowing the antithronmbin |11 conposition to form and

genga(\);f %%ﬂll?é c{)nﬁnﬁge{éqthe% qh?d]'ges ?ge%v %rJI g&e&bﬁu?hshed qnex%mmed

Pateai Applicaiiog M. 376PHP0.ng the antit hronbl niil
CO”DOSFLHI]QP tHS hitEhREA 'Iﬁ%hmg@ﬁﬁo@@ax?@é Ehﬁqcé&'ﬁmn A animal

exanp g produ0|ng t he ired antithronbin
Et&rﬁasﬁnifp Wiced; genen (ngArlwmanc Gaasgenict simBl) Pha plagthaying an

mtrb&l.&:cﬂ %&ﬁe Qﬁmgéna Pldnf) KdiRWwlicts® bl QediffeleNtiBtidrC o amifidl BRlplant
trition, 63, 639S (1996); Anmerican

i,cal
celtf Earfib Uhisbatichl el O30 o0 on, 63, 627S (1996):
Bi o/ TéHhch thgy tratsforamt (11991)dmmtln drhplanasﬂleofanmhrombm I

congi?) gﬂl cghh:fé @%&ﬁéeﬁ 1!‘%%/ bt cﬁlﬁ%ﬁﬁg‘ frle Q.ﬂurﬁa ﬁﬁant in a usual

mannes rdlgumig: the entidirony an;II cwgmon:@on m fcmm@oacgmulate therein, and
rec&@ﬁﬁ? 'tHémetlﬂﬁ'oﬁ\BH thesiisioh fforBle@hHh & or planfWi Ng t he

ant i Il conposition to formand accumyl ate
"t %‘PF\‘EP“ of REFP %v@rwgﬂfawémam FRTAPRSHAT U AG an animal
canchemanﬁadt ounfo? :éﬁmplm lﬁ)hproaﬁcm@hhe (?'d?.ﬁetp hl&itﬂﬁmwﬁﬁ!il cofosition
. t] 0 s for

in 0 phABCPRSukle 6 RRSIARL I el SR fp known methods
[4merissendiradl @ftiaveal Nwptitiara 6B 063 98d(199@08neac88Yournewf Clinical
Nutfitibn, 6 6@7‘?(1@%}’@ /gﬁczung@y@ %@”@gﬁjgw 0 this process,

any pronnters ¢apa in an _animl can

res
be” usdA theppase of apanigrabthe émstﬁmthnm compRstiey cap bmproduced,
for eRdrhplePBE raﬁslﬁg armlﬁﬁasl ﬁm et aammscsfrgamgrtﬁmt&rducéa DNA

encifis ik, B O éfwg theiarim 01 cpPpton to

forth haed cacturhilatenini the | animalp ayd sédovening i tienantishrpmaint IIE @bmpbsition
frorﬁ &lﬁé 'aﬁl%a? ut p,d B{aﬁ eet e %%&Mﬁ{%ﬁ' Iﬂgccgné]c;sﬁ[!ﬁlgﬁ Yofined and

carrying

awanwlmeﬁrwﬁbﬁﬁ il (Jﬁﬂaee,ssl ]élﬂ%\léh@r Yinggpnpiged r?@mt rnphigefion No.
309053088y, %% &ai ofothé hnfsdie Q4lthe! Bﬁﬁnot&oln(ﬂlﬁgﬁbceﬁoﬁﬂ' fromoters
|

ssue Cul ture i, N
capgiic) c%ﬁwwﬂ, I gan &9}%49% e eﬁowlﬁggffﬁ% promoters include
maramaryt ginnﬂrbelhspelciﬁocpmpmert surth dsqx tasein prothotaCp waseimp@moter,

hr omb .
P la“’?’%%%“”# e RS RS BB ST o n 111
conpodihei qzd @ﬂmpajmgythc petithrearbit 8l wampogtion ysing a phast can
be dafiéd GHP o gﬁzﬂﬁpl@nE? @hﬁﬂnﬂé"ﬁ PRk gt 9[5!% %allrtxhg Ré ‘?ﬁti’ﬁdﬁced

RS ex S SO rmin._cel
DN4 encp VtgF @atlﬁyo@ew Hfﬂ@%@feeﬁccmle& tp ﬁ@ozé'a 59% [Soshiki
Baipd (Ti3he Caltits) | 20(1904), SusipkBiggb ﬂﬁksﬂCﬂﬂmﬂltﬂi (0995)23 Trends in

BiolePhrlofB1 1845 (R, hihing B pishOMITR I combgER 1o forpn and

accltrnulail@tlarthv [zlartteandrfecmnng- ﬂleantltlnombmAIIpmmmsmn from the plant.
pr epar\ﬁféérg Phe®fan {lln?o B iﬁ‘r& o@.n 'o,n' ?I%QHB&E&S 'fh@ g}&ﬁf&ﬁlam
obt ai ne cen

I Ng ree ext
CATTHIRE AN Int ugecqogma&nﬁm%naﬁl@ wﬁéhromby} Bt mmalgeul i expressed in a

soluﬁwmﬁh&ﬁlls tte Q&I ﬂ@ﬁ&ccﬂ?@&ﬂ%y“ &'htrﬁfﬁ@itfbtn' dfeer Qﬁchompletlon of

oo o, Aot B s ey RTloo8 o kst i somiator

Freqpheuoess) Mednt@mn Gailith hamogenizer, Dynomxll or the like to obtain a cell-free
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5 organi c sol vent, anion exchange chromat ography using
resins such as diethyl am noethyl (DEAE)- Sepharose and
DI Al ON BPA- 75 (manufactured by M tsubishi Chem ca
Corporation), cation exchange chromatography using
resins such as S Sepharose FF (manufactured by

extEhE T Gufed PEPRGENT P e il AFRH AR RS B8 ohh Ptainea by
centrifugingt the ncedsfrm extrashtecelitan tbe ewpermathfii aind yhenOsubjecting the
supema%m@&ﬂﬁﬁﬂvme&km PRbAt %%ﬁa Bamfgﬁgdexﬁbﬁ% PG G iGh with

as. j soel’ectric focusi

a S@@ﬁﬂﬁ ﬁakinswutsw&uamn@n@%arﬁﬁ%é@ ieffel desalting mprasinitatian wjth an
organigRbliventz Btlon Ban@hg a"lclﬂéﬁmtagta;shy hglﬂg&tsﬁ@ lsaéthas di@t‘iig'aﬂﬂﬁﬁthyl

(D%)%@%% lh%ﬁ uargeﬁﬁgdgﬁu }_ﬁj éT n‘gacfu,&e‘géid u é\i‘ﬁSPBls Chemical

Cotperationk scatinn Explmngermlﬂc&natmgra@}onhﬁgnrmnsysuch&s BiSepbhrose FF

(rna[n ﬁcﬁg‘&ﬁ) ?g PhE 3)),0% gaﬁ)%l L}o&aﬁg§é]§g{§lgﬂg\ﬁes@é %ICPI as butyl

epémse fﬁﬁ@nﬂhwyﬂ I $ep(b@wp@ sieli ﬁhratr@n enyng: s aaplemilannsieve, affinity

chrbM&logfapay aeemawfocueﬁgl dnd teré%trsﬁ{dr&@E&hsmsba&étyic focusing,
recovered |sru t centrif ug atiron

alovf‘eesx}arcq"#émftwel u&mgﬁmmemln@ugm PRHOHIRO |u|nmob1hzed
hepaginatfiiityi ﬂﬁoﬁﬁtogrdphjﬁ déﬂlép’ﬁiﬂayf Mitri Qilerson i@ 19%F (MRORE. res.,

5. LUUSTIE 260 St pieabn R kb e e HE MRS R i

BIOQMWW)L ﬂ,eﬂload,tthb sabpng gblutrieppp.i B9 MUT eklycoKaglika| gy, edited
t nmbin 11l conposition is renatured
by%ﬁfqi?%g nor Fl('l%ljrj) Then,

con orrratlon a purified
pr epar Whes thegmtithjembin [Tk ¢nmendsition)is pxmew%% en islusion bedy in

cell@ bﬂl%' agd Yy s‘irﬁﬂarl}S @é'ﬂévér%@'ﬁﬂ' asupid ﬁ#lfd“fédcw 'c@xﬁnﬁfgﬁﬁ& to
scrlbed I thr onbi n

feC%V& inglugion,; bgH f ﬂl&&erlﬁﬁ?laﬁw?ﬂwwwn a@ﬁé)refzsltate fraction.
Thearetotdnedmolusiolnl Hodg @fplus aritithmorbin Il sompoditiat isvsolubilizedavith a

pro{eﬁf Qéﬁ%hﬁ‘ﬂ]§ ?ge'hp € ’g}%bgéd{ﬂﬁhzew Riti %%gayotlutlo-ﬁh E&t dllllﬁed o edlalyzed

ture |
wherebit Hher yithrombin {13 cgbmamhom e rengiured to bwemmahnonfommtwn

TheUh iphiiiBed 9{@%&@& bpfhecafnnihh&nblﬁrm é&&[ﬁ%ﬁf‘ﬁbﬁ chh be obtained by the
omtqﬁtn eotal r he culture
Sm@dg@ pug?'?: eﬂsﬁlé pRYat i on and
puri f iWhen ahe. rmmﬁmdmbmsIHe&ﬁﬁpd@ﬂmnaboaﬁracamuMﬂge nsetfeged, the
el ead ad lity,of e sin
antig ?‘I"Pﬁ“r %inlb Cgf?‘p?i‘{‘°“ ol gm %e“"’ ‘éee| Pnc8pa PV th "the “Culture
Supempliaetsm Rleptt ke then tcuteneoisbimated | bymthee sashe ingansr apabeyt, g,

cenﬁirfu%d’&h,n Got mmﬂem@@ulﬁfre ﬁgxcﬂgﬁﬁ? dgs ﬁhf?ﬁfj op]'n% ahﬁﬁm of the

ul ture an tive tlt
an’f‘HEﬂ’BB%H ERTPSILiSR,GaA; @d)bm%ﬁﬁ# the, pltire syRs AR éwsms the
sanﬁnﬁﬂa[dﬁ zinﬂ@ulrlﬁliﬁdrﬂ'thﬂﬁﬁl(s”hs|dbbcrib©&'ﬁ5@\ietI on. 35 -46 3.
ctivi al.uat i 0 ngirthro oSiti .
T arherb it bt bieBRl Badl SRy ok PSSR 14 pfffrombin
HI mnteculey oot napable ofcaxppassing itkemantBhroobimBh moleileis paepared by
usm#Eme mleflRd4 cwﬁm: daﬁodé-%wlb%at it "e°§€fﬂr B aﬁwra/d %a an objective

asurin or heparln cof ac activit
antithsarbin; n@ cRmpasiiong s pwrified, drame sthe (milinee 40 thereby prepare the

antithrombin III composition.
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5 di ssem nated intravascul ar coagul ati on (hereinafter
referred to DIC) norbid state nodel animl (The
Second Series of Pharmaceutical Research and

Devel opnent, Vol une 20, Blood Product, |kuo Suzuki,
ed., Hirokawa Publishing Conpany, Tokyo, Japan (1992);

Co Kk A 120, 1147
3 ‘%%glg%)e%lﬂﬁu%efls\%gbﬁg?ﬁﬁlc@lg g’gﬂu})ors]lgﬂﬂy'llj'hmez apeutics, 17,
5843 (Tigggnti-tdbochi eagwldtidre seavith chRnhsypnrtfmd Kenﬂnymc)mbin 11
n&?osﬁ%w ni hdABrad % B G %n%n{%sﬁ%%ﬁ%%o M‘E%lglgln activity

yu),. 62,3688 (1 ar maConetri cs
me%%ssméhodt ¢rehepanipcofapiapadtivisy @;Gawngsn%th@i @B Vivp RSt using a

disfeedifated {ntoavAohiat Bo£RRHIBN %Hérbi}ihﬁé& rBRASY D%]Tﬁbhﬁ’dj stAte model

thro n Il conposition subst nce
ani D] {7 Se St ) Drarmacenieil esese ot Pauslepsod. Voldme 20,
Bloediradcy, [kid Stiadi,ugl, Hirdkaba Publistity E6mphn, beIkyo Qepdh 3992);

TSR O PR R 4l So'a (4 Ba2F IR ethcgology
and ] karapewtiowiTn 584 (\98Ph Clirkc adrdgdseamkd@mo e Xevkey, 62; 3573
(1989 st MR&EW%Z?# oﬂoOKmlgth 6 |36§E3!i‘985§ Blrniicom®erics, 30,

substrate solutjo repared
S8% (P Bnr theshes: fSPSCIe?eremmwgs §f8l§]§E‘-‘rﬂé‘P@ elﬂw 20
CHA- But - Ar g- pNA) attached to Berichrone Antithronbin

f by. B ' B to 0.25 Mwth
(I)MH’&?H‘Q#@% Bje?‘?‘%'lngﬂ’g‘f%ﬁ]%ggt h:r ?:;ct ioon is ca\eri eda
out atA pufifiédantthrombun B compesitbaf dnera subltancectadieitested such as
defﬁhﬂ@t@@d IQ§/ %da% n&rlgﬂ utt%{ u?glé ?%§ eM r?scf{él l%?‘f gH 8.3,
a a O

sorbance in 1 on SO utron

neasurl
CONEAARINg Odé%tleNaCé and § 286 hamnpre germ athvminact i ng t he

absor begeo G o’f daBR I 1A dﬂeleleltsi,a lefso 588 & bt NS U/ml thrombin
1 ONn

subst a e tested at eac
solulipady ﬂ*?ﬂfegm%@e ZERCHPD S frEriegrout a&%mfter 1p @aew%mﬁm 2 ml of
a substrateisolutivn prépacdd ByNdihitipgah® ithioinbin-GRcifidecotattig! wbsteaté OHD-

cuRSh RIS M 8B LG 10 PR
Boehiring tBesge)rtatd.25 M mttxraedllmbs iscadded ther¢se, andsthe deastion is carried

out aPFPCSRAS iifus.S Efhertdhr Sh&RARGPE 'sto HE&I %Q&ﬁﬁé ¥.5381 of 50%
aceﬁﬁggqjé»“ mating rel ationship between t unt of

ivated thronbin and dilution ratio of the

subst eB;cmetagnrhg ilestbadcd D thet factidnotdledonendos eeh, a value is
OXI1

it 67 s ARG BRI dbRoatcr otslela b RGN i Binch.he spbsgpace to
be tebi@dpmrem‘:h diutiemstiep hwasnilded fidm ¢herplmitianon ofimdcontrol reaction

sohﬂi%ﬁ'tg rdriﬂ% Sl‘?tltmcﬁi%}ﬁ IIItaEe:hé @ﬁﬂs&n@é tJ be té%ﬂ%l' Jvhse{?ot t pdded.  This

ant | osition

valys agd! the SERRTRS ipatoaloH BMENRIS Rletied Jsardingts, aighdipgion ratio of

the GlabgtaBen be - té#ted 295 hiepiEd, Nort f 86hidb a@ﬁbl’{ igaper. By linearly
rreasrln uri fied anti hrorrbl

P EBHEte AP PecHe: R gt 5 ALY Sipppbip and dilusion
ratigl ef thmrsubstam:b ol bes rested rfeors e plottyd dlehﬂlre:ﬂvalsemglc[)cdiﬁpdﬂng it

wntlb%gg[ﬁ&nlanﬁ% Le re:ssfﬁ{ﬁl o%‘ta%ned %onteg%lg flglef saRure 'Sl?t%fl‘,]tﬂggunﬁed

antighrembiad IH a ppyppesition @nm d‘tffbrm&t§du plasma,h thntshtip sof| thei prrified
antithrombin III composition to the defibrinated plasma can be calculated and its titer

can be determined.
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containing 2.5 Um heparin is added, and the reaction
is carried out at 37C for 5 mnutes. Next, 100 | of
the substrate solution described in the
above-described 3(1) adjusted to 2.0 nMis added
thereto, and the reaction is carried out at 37C for 2

ion is stopped by adding
(2)?@%75%0%}—%8% %%easé@f%&gﬁgaAf ter conpletion of the
r eact i Srburiflsd antithrarebin Mllichmpostion kwsha sibstanceta ls tested such as
deﬁﬁﬁﬁt&degla@hadf% 8RallgNEindtB® Nustd %fosofMt’g s-Pie | fﬁf H 8.3,

ant j conp sition upon defi rlnate
CO‘E%IH‘“SE) g‘gﬂe&?g:]r?é’d g sermMAPHBI. descri bed in the
above-Td&sq bbesth%(flﬁe dlIUl_?ed ﬁ}nplésr Ylo\éﬂl dfass imltStlﬁ&thgoluuon
ani ood coagul ati o

t |
°°f§%{‘lﬂ6d%§ @[Pﬁt *lr%mﬁaﬂ? ﬁ#@% andi tllwaﬁﬂ?m 1§ FHTIER Qyh @t 87 oy, for S
mifutesyi Wext,ald0hd afxherbutatiatesiohgion desdvibied imchet abolt-Gescribed 3(1)

ad;{{&&ﬁ 't(5ri 2% grg\q g@g&t &@é@? gnda'ﬁge {eagt?oq}a{ %régd %%%gt §9c for 2
mingies e rlmféﬁer the rﬁﬂt@nmomdéaaradﬂmgn ey of $Q% IKeeticyagid.
62, 36&flef £8@Bdelion BPhE GRAMon! aPRIbande Uh thl rbactiofl mixture is

mefiieed st S %n’ggﬁFPdE‘?fr e pyriand strbremaniccosmeation vpon

defibirinafed pidnmd bi bbideterthined GPMSI da@NmethBd heébaIbes 4R thé WBove-
desgﬁb %Vﬁilﬂat ed using an ani mal species nodel relatively
0 human, such as Macacafascicularis. 25 4.
Anal ysis of sugar chains in the antithronbin |11

(3) 3R VRO st Hﬁl?%ﬂli'e ﬁdl&lﬁ stft O RloBeiSinidigt Ur € of an

antithro ecul e expressed |n various cells
can beA%ﬁh'Q dinncackiyity of thermirisied gatithsrmbipflll composition

in onelcusite @Iarmﬂ&i &Mﬁgra rd’éBﬂ'd&uﬁ:t DYC tH6®idPktate model (Clinic and

Reslgl IR Kt mBboriPe 1B €7 it B Ao, Gaiecnode
[Cfmm%e@wcaq@oa:eo tonkerkgg)e 62,588 (E9BSY], aprégnantIablitigmtsDIC
mo,?bl,l(f a@qmg\&e@f g%r%ﬁ%?%n%sf @gg?ﬁ%}ﬂl@ ugars such as

I C acl ni ques such

as s uglaradém@po@ﬁw ond thesapputicefiony 0§thgantiﬁmmbnn 111 composition
in HibfatGht bRo bRRYANSES ubifg BY ahitil ShFRB AP el ANER 164835 Buman,
Era % Jg?ﬁ%' Qnal ysis of neutral and am no sugar
Suc %5 q f#dS-sugar chai n conposition of an
antithrombin.l111 nol ecul e can be analyzed by carrying

4 ‘@Myfs fsudofr(‘i’ 3&%3{}'%3 ¥ 31%3&18 % lt%?cﬁ’?bm iﬁ 8"&’8%3’? ease neutr al
sugar sThsr sugar mbalgugmoguarcd anamythmmgam HE owirsulsi expoessed in

varibas Qs &éﬁ@%hh&f@d !tdéortflﬁgs taialafa' ﬁeﬂi@&‘s BE akAydid OF Y kugar

cha'("Bﬁl 3 nEt E%'ﬁg‘gﬁrg “%D %%"(ra‘}?‘)amp rgf_sgganigl theh Spi?és;’t eantlthrombm

I ﬂ:h!idculél mSllsi?.&nynbgﬁﬁl SRAROHICH ia® lgal%)ttokPAEﬁmBé‘Dalﬁdl ﬁ%se amino

s TR ARS8 s AR TR 0y o
analyzed By]techﬁhmes ouginss sigan compositiomanalyso ahd sagmlchmobtmpture
ana%@ﬁ uEm Ql‘fs‘?oﬂ gga* P%é ﬁngpfmﬁho‘j usi ng

anln pyr e conposition ratio
can be calculated by quorescence | abel i ng an
aci d- hydrol yzed sanpl e by 2-am nopyridyl ation
accordi ng
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to a known nethod [Agric. Biol. Chem, 55 Ul, 283-284
(1991)] and then analyzing the conposition by HPLC
15 (2) Analysis of sugar chain structure The sugar
chain structure of an antithronbin Il nol ecul e can be
anal yzed by tmo di mensi onal sugar chai n mappi ng

[ Iy Sei but sukagaku
M Aéﬁﬁ}s‘r?r?? em Z"]O[ Sué%perl rren't Ati on Met hods) 23 -

Tot an p“élqusSHgatrs@hamrd:ealmelhRy wfoal Matithsermbiaf 15t mdleeleogan be
ana@z\é& ‘B?rcﬁfr?ing oﬁU 84 h ﬁfs) of s(ERdTKMhinSRHAPFARUEdERRIRd or the

i ted Rel o Takahashi e two-di nensi onal
hkfs&?gfshea%ﬁfﬂlﬁa HEYP OR AT sgg%rétawiaﬂ%ﬂ%%#aepwgoan%eap
chai n Specifivhlly,e thd Ghalyxiampdre, beby,axﬁe@t bt @yt Bemethod usmg a

AL A B L E" L P Bl HOEC, SE B or

anai)@tl@}thecmgtn mzmlms:teinuhy HEﬁ’A;E&PND)(hlgﬁ peifiermsnga rniohaxchange

chrp%aﬁ -pgﬁ tfé%cﬁp [Jafzﬁ E’SMM% ?g'ﬁ (1983)]
conp t e resu dar
chai nsT ese@epqﬁltm raylo cansalsmbe @nalyzed by rthe @ageacemp@rhbelmg

mefhBd Qfﬂingtilﬁlﬂifmfn?‘n(ﬂlhé NSpeRHidaRy,bivie cBiﬂébﬁﬁbﬁ‘ ednoStan B cdibifated

by g}r}%%@rgg% gling g‘tbgqslaﬁgﬁwﬁjfz}eg 221§ﬂ{e§typ%/ Sf%gqeqpé'ngylauon according
to o kvevai maﬂmé r[Agaeaff eBivk Chiem., $S(HAL8T-284 Aot} el thédtanalk@ihg the

Er bei ng separ ated from an excess
corépk%ﬁ P,I ng reagent by gel filtration, the 30 sugar

chain is subjected to reversed phase chromat ography.

(2)%6!}515%@9&@9%%119{1-11&&% sugar chain is subjected to
nor mal__phase chr omat ography. The sugar chain structure

can bel ifctgakehaiy stpcipre; crfgmt%ﬂsemamrﬁébm@mw@nm gpalyzed
by t tw-diinfeRsiohaln alighUGhhinC hadppinpa[4#ald Kevkemr,i g1t hem (1988);

sl s e e e Y

Te o.sp/KmﬂkJmi& @c&h‘bm:is of \Stadlies an (ARBP¥dtein-H@ar Bbaim), {eaklaieShuppan
Cexﬁé‘rdué"cﬁ‘é vvpm&hmsclew)h S"t@l@rtv&bﬂirﬁbn%ﬂﬂ' @anﬁal':‘hmn

e Con(fil rme d% carryli ng out mass spect
mamgals arpethod of sledecieg, 2 sugarrchaiwhgifusture for emnlhdysglaymg the
retenfibn ﬁﬁkﬁfr féldﬁioﬂ@ao&ﬂﬁ@n %Fﬂ@ﬁgﬁ kRaiin b%trév&ﬁddrphaﬁ ct@ﬁmatography as

the & st YRR sBienion B of ke PR (b Riigar hrin by ngmal phase
chrevhatographye aslithief ¥r &a¢, and ®uparing ltlednn wathr the tresudts obhlenown sugar
chalp§conbi nant antithronmbin |11 coenposition of the
present invention, in which the ratio of sugar chains
havi ngpscifigaléy, msegar chainhis relrased dioosan prsit {13 malecule by

hydbeza By sy @kttﬁ@saﬁmmsnibm thecopbifidhd afd dsubj_‘éct%h' to hhsrescence

b ik 2 Py it dhkeiaater Weiigiaacrs BAT I, Ppohgscl, 157

(19%4)]. an&ﬁeﬂhemgxeparhteﬂ fﬁmrmsxdespma&lat@rdagam byfgleleﬁltratlon, the
sugéisélﬂlﬂ} h&lb etdht%dret/glr ﬁ#g& &t(ﬁ%ﬁéﬁjua%h%gee:ﬂ: I%egla of the

Str ure an cant it SCTit
SugilrnchamelSaaybméted to Fnsprmhiewhaw t:hromtcmrwybeThd gugar fcheig stpcture
can 'bETHAARABY FlotimizBe obtained results on a two-dimensional sugar chain map
and comparing them with the spots of a sugar chain standard (manufactured by Takara

Shuzo Co., Ltd.) or those in the literature [Anal. Biochem., 171, 73 (1988)).
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15 lectins. Discrimnation of the sugar chain
structure of an antithronbin Il nolecule by

i mrunoassays using |lectins can be made according to
t he i mmunoassays such as Western staining, R A
(radioinnunoassay) VI A (V|r0|nnunoassay) El A

(enzy r ol nmunoassay).and M A

iyt 35 380pa by b bne Pip e oA B ey Bopptae ‘ean be
co lmnfbtblmeIWOmtbmdsseqmctﬁnmctw #. 2. s MAIAD NP OIF-MISt iobresch sugar
chaMi | ey- Liss, Inc. (1995); Enzynme |nmmunoassay, 3rd Ed.,

I gaku Shoin (1987); Enzyne Anti body Techni que,

Revi sed Edition, Gakusai Kikaku (1985); etc.], for

5. BX@A0RbRsay Forl H&eﬁﬂhin@“ﬂégsugﬁ?'%ﬂﬁh stﬂlclt@r‘étéﬂ"an antithrombin III
mo]rgeclognl zing the sugar chain structure of an

Pthrombin 111 25 nolecule is | abeled, and the
| abel (;Aln |aﬁt]thrdjmll)m Hﬂkdoﬁ@bﬁﬂoﬁ thohlﬁﬁﬁtcbfgﬁhthhﬂohlbﬁl SHMRbRcules
ositjion ol l,one . measurement.
whigh" 4ok "HERIE i Lo TURER! hrbifure! 01 BobiRE SR 1o
compesitignt ¢ﬁ theomsswt linyentioh.e gu wbichEdtmnpltiesofb fugae chains having a
strudfued Whe:feﬁ{ ﬁ1@8§eq5 ’Ebﬁ‘ﬁcf‘&: the -2 ge%nteaﬁgw&mha ng end@th all

antl{% Il I’&gule I ncl’u .
the gamp ] o%Y?G«?g’& fkgshsugar chaing hpgng tosthe Fecpgion is 0%, has a
highf e@CEaawadyl N SAcklgsh hMﬂHroflﬁ'tﬁffo:coﬁ it éﬂnﬂ:)e idétified Qusing the

derjved fromR. nis Eéd
meth, (B plv e e ey G SEHbe OF4papnihrorsia, T molecule
des¢ribedtin| the abgveu#ti nFurtigher 1tv;\ad alsoobe identified bariimsjunolSdys using
lectid€@ lectin derived fromP. sativum, AAL (Aleuria
aurantia lectin), ACL (Amaranthus caudatus |ectin),
BPL ( Baiserimination phiheangan dhein siuctupspf ppastithepmbin 1T molecule

by BhmantuRiayukR lb&ﬁns daB el MRdd 5&&%%‘{@ %ésnﬁ‘:ﬁﬂﬁdhtséa% Rich as

BL 35 elder y. bal k lectin t.hri na
Wegptng ¢ Sigmins i adigimMyYneassAl i s 515 gifamunoagsay)y) | EIA

(enﬂilomﬁ‘ninaaﬁshﬁs FIIAV dlucroinemiinoaysaySand ( BITAO (iinétalloimmunoassay)

descﬁ'il:réﬁ {1?1#.' lgtsslla%‘fﬁo% lbnal gA{!p%ﬁﬁzh{] 'ﬁllmlc%; r#,&'ﬁ;hcanons Wiley-
Lisg daca(1995); @wme@nmnoasw agbkd)| Igakrs Shemt(ulag'f) Emgyme Antibody

Teckhiyhe BN St& BRIt CGLEH.E]‘&@I{'&EP( 1985):; ePﬁLf&@ﬁﬁfﬂeam the following
amurensi s lectin L ‘(Maclura pomfera lectin), NPL
Mamifhr ci ssus pseudonarm ssus lectin), PNA (peanut

aggl utA riedrin, ré'no@hlénr{gPh&s adSchaltl @ahttare of an antlthmmbm m
molF&M% h ‘fﬁ% L) tElL T%doﬁxﬁ;d @psglggqa{@uﬁ) AR w1 gbslilifc’nple'
ann(lmnbmdm qunmsmmnfdllemed oy m@sme(r@mpd»ﬁxha amapmfcmcomplex of

the %8?%%‘%82“‘3‘ PRGN ﬁ e et eutl oy and
%ww%s.fé leqtims jusefirh for

TIRRipg H)e sugar chaip sipetprecef an
antlih@orﬂslﬁ {1t ChblRsuls PiReluble CWIGA/ (Whe Addirdl gglanﬁﬁ Oddrivedafrdm T,
ure, 10 whe i sbou

vulgiy b & VS (BRI A etTRl FRRLGI AL (b e derived

from yecokinglms) OB+ RI#A| (lemkeaiggtugm defieedh frofx Bnpligarigf 1L iflentil

|
ogahyfii Qe Bodf e, el 1A (R 1661 SR ttoaf 90 it AL
erféretqurﬂra@rlmt@a ACLdAmwm@caﬂzfdMﬁﬂecun} e ie 2 é%aw:m@gtfwrea
lectiMy, ADSBO@bdranbPmRlsHiint Q8ct ) OB ¢DBlif/RRaiBAR agglutinin), EBL

(elderberry balk lectin), ECL (Erythrina cristagalli lectin), EEL (Euonymus europaeus
lectin), GNL (Galanthus nivalis lectin), GSL (Griffonia simplicifolia lectin), HPA

-50-




10

15

20

25

30

35

Al euria aurantia lectin AAL (lectin derived from
Aleuria aurantia). 15 6. Utilization of the
antithrombin Il conposition Since the antithronbin
[1'l composition obtained in the present invention has
hi gh heparin binding activity equivalent to that of

h |l f Ul el
(Héthlgeven‘%tyar %%ﬁ{éﬁ ? *‘ea |tgﬁ r“ga'éqasﬂ'é’sh 1Fidc c&ch Jﬁ] l(re}nylibT]log ofus
te#@mﬁml gwtm]zohEtL i @ ytapersiconh escylérdum| dactingr MABhébedckia
am@,raﬁms: @&QM am@ M@l Cﬂérﬁx_?ermgétﬁl FH'PPP@/&Q@Q}&' ﬁlgmhamm

sich as’ a vas endot hel I al t1ssue,

lecy BN (FeAmUt ARgbkions, GrfiLh (Rhessmiiriy aoris savthrosgelutinin), PTL

(Ps@ﬁaﬁuipatsl fira gaﬁwmuqsechﬁ) f ROBE {RRYmMAEbibins 245 Rinin), STL
L,osi s, and vascul.ar

woun S
(SR e DR o) S SRS TPhE, Sadnskd FREliha SBA. (soybean
agghhininyb UBEX € Vaxl @agmibus lra\ggl!utzl1;;1:’;1%&/\;l ¥MLe(Vibig hIl@mdlef;ﬂu@vmdcbWFA
en an arter is
(WﬁJb ?R‘B;"‘b’%d‘gé,é@ﬁ Seo? enboli, the perfugl on region
downstl esapreferred ito, @seabsnm&mel&cdbemcmgnss sugari chginesiusture

whé‘r&ﬁtfﬁcos%l{@ 'Boﬂlﬁi' iootlhﬁ N[QEJH! lu%ﬁhﬁﬁe ﬁﬁﬂﬁé %’dlp%gt & i‘ﬂ@éomplex
0Si 8. or di ngl ﬁ ant |

typ¢ ﬁfgﬁfsa%@%l%%’nswr chin” EEAERIES puih Jesins inclidr gt lectn
LCAl (&mll sgghitenia Iﬂbtl‘b’@l B Neine a&hﬁlﬂlsy f]i’e@ néroini S A Bpea@dt@dsderived

t ude r | . ar
frofd Eab, e s g ey YE GReRiiplatdefyed f8m vicia fabe) and
Aleimié aurantia tectia ot lectin derivad fieom dfextinverdmaibol | sm
deep venous thrombosis (thronbophlebitis), DIC,
antithrombin |1 defective di sease, gestational

6. Ytdizateonsofsthe apfithrambin [E compesiiem| i nf ar cti on
( cer elgifveane Whithraditih {jﬂ'&bﬁ})oﬂﬁo@o&hﬁ@@ﬁﬁth\é‘bﬁ‘&s@nt invention has

[of0) ni es obst uctio vessel s j nduc
nigh R e diRe SPRVTESaubRlent kp thafof tpe TaE T sy tarombin I it
is usefnlab padveatingandaseating idibeasen evhinht &t clapafy Hidwel cdagllation.

S noe 1650 §Rph Bl 9ekeoRE! Andl ARPLSLaARISH H S8 Mhere

t hr onbli suc
blo %magulaém 43 forneps sueb aswcvasgslalsendmireynakﬂlssmribafnne thyfombi in

dlséaﬁﬁ v$lh191€ accdnipahy Bﬁi&ﬁecoﬁﬁulyﬂléﬁwﬂfrbrﬁbﬁ’s; is FoiAR lfy v@ﬁﬂs causes

suclaysar Lo’ & %@@?{oa{ﬁeﬁg}%%g% &g]@mqg){l@g K nas 80 lus 1s generated
whanrthatln:bmbmm&neledsed and trasfresli sy Wbodflow It@biogeslther omkdIvessels.

WHEPAS g:{%@rg i@bbefubred 3R] dy géﬁbﬁf? he g&&us% %g;g%r&o%&ds%aem of

cere
the gbstaictrgeatea becemeb an lischemir gateonSugh wocqe enpreidgitates eaused by

thrdagﬁ taf% e;nleammtfo%{sebmho&hr%gg te aﬁuﬂluontmn rlﬁl &aﬁ%@mon of the

once formed in th art Cause hear't
presgpiigyention; iy, psefy; also mrlweawea apd trepfing &lirprahosw al vul ar

di seaPxafipldiest theSthebmbssisniddile Sdrebtals irffarceidd i(Cerelrbvascular
on

acciils) wBpardihL Wbt apbeicREL rebPodhitiisBe dech fhnous
thrompbosis b{tlmodbopliebitis); oDHEr antithmmben dlladefecidel disedse, gestational

tox:@&ﬁiéiﬁi'tﬂ@ ll’(ﬁgl on due to obstruction of coronary
artery. Af ough there are patients_having anginal

synpt &rereh ioas t(cerghrionasshlar t Resideptsd) dbnpr diseasen Which
acc@ﬂﬂ)dhié%&:fﬂéfrﬂctﬂﬁsﬁtbl@cﬁd {E18elS irRRASE by iathefdsBldRRIseQh®LIoPmed in

the main cerebral arteries inside and outside of the skull. Since cerebral blood vessels
are rapidly obstructed by thrombi, difficulty of moving such as hemiplegia and neurotic
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wi t hout prodromal synptomin nost cases. Exanpl es of

t he appendi cul ar arterial thronboenbolisminclude 15
arteriosclerosis obliterans (ASO which is an
obstructive | esion caused by arteriosclerosis in the
| egs and cause-unknown thronboangitis obliterans (TAQ,

synﬁ}%ﬁﬂ@@uc}phssﬁﬁ d{‘ﬁhl‘f)gnc%mngi eﬁlsﬂlr%aﬁﬁg lﬂ)lf%[sual field, aphasia
aIldlaHY ammation t causes thro tic o I n

Brthea apreary slativelr quiskly) | kaads vﬁéh@éerﬁbménefﬁschon include
laciidyr edrbieg| snfﬁ:tctir)@ AR el i € Bhrbinbdsit ofda ‘i'élﬁtWé‘PP%hﬁllVﬂ&éUi‘al' artery

serol B ieibn BF afiedfle, SRaGn o B SegrEsrih g, and

cardlogcuic oerebriabmlfark‘eomwhmhIdttcurmjdue 10 obbhrustidrsofagetebral biwigluvessel
by raeéstéﬁ lth(Intlbll S&e fo?‘lqlg?llhs n'qlegnsgat';%igé&) @er Reaft @mg%lxsleé rh%iluding

mY@%éqllFl rhrgfa@tiov,e Whlé’Ukan odigease O&I kearto gl as Tmt@l istengbis,o articular

ﬁbﬂmuohqn@g%q;keby a long-termenplane, and such a case
cl ass syndrone. 25 DIC

IS part cuI%f cal l ed econong
is a W RUiQTL 8. kesult obthenegrosisayt mypcardia] el caused
by a)lbgmii fibve disdfder i® atﬁﬂﬁh&lhuidkeoibﬁ@ﬁﬁldngﬁgﬁn due to obstmctlon of
ood vesse

corfihefl SHBEO TN hobgh Tike e, pilieTls hadink, Ritieal S 0ldn Slieh B chest

pain hed Ithmamg dooayressamdpain shelfars adnsetddfs dmes disedsecit umiddentyitomsets
ith cliQus di sease, obstetric
wi (ﬁﬂéase ?lcsgﬂﬁﬁ;m il H]%?t dab

m nant epa I'tis, aortic aneurysm

car di dexaaplesr yef thsi asnpendinelagi arterialdi thrsebaembolism Joclude
artdnﬂbdlél’é%c%bﬁferdiﬁm(hﬁﬂ)s wlﬁ’ther@t 28N, ob¥PudIe béﬂidh VWorBEh by

tic o tion and the |ike ince.it
aﬂe@?ﬁf‘ﬁﬁmﬁﬁ é'gte*ﬁje%sa?qde@uife PRhigm i3, 0bliterans éﬂé@ Burger
disdate)ivehicie sexoapayies @ vagcalar ynfhimimativin thataguses tthrombbtie bbsiuction
in a{'t%q@st 9 tol?leql%HB# eat ment pf basa! di sease. The
I'n

antit efective disease is a di sease which

acconﬁﬁm deep poaws thrambesis (thriudopblebisis) dual theombiogie which is

st Bk bpdli IGERe B b, T8 HRELDS g i
flow ptpgnatin ‘?H‘ﬂ"ilékﬂftth"ohker VFE MBAY-u pEkyﬁlsasC%nt\}%P@alr B thedeft leg,

and dtsaaiin asyinporh agmrv.&-uiné amoby}ﬁpamﬂs EliUhOd’Ebﬂhﬁ:hﬁigdoﬂth_S skink ver-
ons 0Si. S.
swefis AERTRRA Bain s RAE St § BRBE o Benl ) SRR enplane
and po@iba gaseas pastigdaily cdlled ecentimyeelgssdyadrase. i n Nor wegi an
fam | imsg fsre?%’s%igel %hﬂ:ﬁrkfc'éﬁrs O résmtcﬂldo@siséhen}_ iB%r. gan dls?rder
tltiﬁwlf g‘og defective di sease i.s found |nsvera
ca“?fg foad yapge puerotsembis Farmation dn dricroeblopd afgpsels due to
excédsraRtibatidns of e bled n@hglﬂmcﬁn @fstsmtm tthe oivlighbodyl, aad 1ts basal

diseifs el o BRRGniy, ek WiecuoyE AUPRBLobdln Angoeg Diginant

hepatitISoLangm:praagmamy carduﬁcecammsm,s \giayit chkdmanpermad,i diabetic coma,

intrNRASAar he E'rﬁmésﬁg ogre Bl‘?l Bl?l?le\%ﬁ éle ?la@@g &Qﬁtnﬁﬂ K& ﬁ% like.

Si the star
Singecits MoE) \s@#mgreailx ya@men@nga )] éhﬂ/b@ﬁahdl§©asﬁnlt rnsagmn@ry to

arr?fouﬂéﬁtiféﬁigiﬂézhonﬂﬁé}ﬁb thBERRRA Elﬁrti'éittﬁﬁ'lt B¢ bhgal 81§€ars@n' al
arter Vei n. an lj ke The gestati

toxi cdUF st f&t'éhfam&rrfg sdeTegiverdingage s 1Spas§ WB’&SW&F&%‘}‘P&“‘@S
quamtitativet iedudribinrorsqualitacins abmzemhh'@afﬂﬂnﬂirmbmﬂﬂbt efhe Ujulantitative

redi8n Spt?lggfitatﬁe %‘Jﬁgl%lsa?lt}; 5 \A'Pllthromﬁmrﬁf causes inhibition reduction upon

activated blood coagulation factors IX and X and thrombin and the like and becomes a
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synptons are observed even after delivery is called
secondary di sease of gestational toxicosis and
included in the gestational toxicosis in a broad
sense. Abnornality of the coagulation fibrinolysis
systemis related to the origin of gestational

cau'é.coﬁf ﬂl‘ésdxﬁe dllﬁhr-gﬂﬁ)oﬁgt Ky m%n{bm {)If?@l@&%et JI%S&%S fofund in

al so mnistered to pa Il ents ore th onset
1964 %Seascegg%al pereditary shscaseofn Plosyesian families :ﬂr&ﬁmﬁlmeneratmg

thréhi ¥ Thesﬂﬂﬁhrﬁhfblrﬁmrﬂﬂf&‘iw@g%lw lpﬁuxﬂfntns sdvefdl Ysdecent of
0SSl e r o usi.n

tie havi n e
patign e wiliple, 07 Ferbften Prehadis | I8 MhbcPaiints, SRR Ombin I
defem%adhbmsa,n@enamsepe"reqnmyaincreasdsewh ofhe t 4gec tandrthis disease is

) |.al
ntefa?éhf le Ir}{l)anngfe (L,ae.‘sgg g.l%)!u%? %n% rr))écareé"noﬁc i 1ac$pcl ?ﬁ‘%ﬁl&% \&ound
takingrofnarek p@t@@mtme& and ¢he Hke as thehstprir i Emcc hrombo pesnfoamed in
maﬁ’f h&s P! 1&% n&reié JeiOHROGHERO |1§ §H§eg%§eﬂsé( Gh rl'e%lgﬁé) %?cﬁﬂrﬁonmy

npt omat nonary enbol i sm antithronbin
em%ﬁéﬁ@bﬂ%@tw‘é‘é%éntwﬁ%lraﬁ&m wein anddhp ke i on
conpr i Biegstationa %m&ds[ﬁﬁbldihehddwlﬁ@lﬂﬁé&ti duting pRégriahey, and its

t t
maf; PR pie pEPnS Ot pEg R phd SE oA AREnsEin Jvhieh sigilar
sympiteths @reeoloservedrevep hfiendelewetry matdlgedasec@mlh@bﬂmeasarof igestational

tox@ﬂgs Qﬁ@}ﬂgﬂﬁgd #rthd Qﬁﬁﬁfﬁ#{cﬁ&@ n¥® IBle(B sgﬁ | onéﬁfl aiss 1€5ﬂof the

coaguléu@n 6bmpn1&$1ﬁﬁ@éqm jsaslaterito the ofigin a%gﬁs@tlpaal deritosisst er

t he phpHeag@HidnfRh I@P@Bﬁﬁb&ﬁé}ﬂ chY 418 b Oéﬂnﬁnisfé?éd td Spatients
effecti.ve for %’ge treatnment, Suita

ber i, QELF SRS BE RGBS o pTevSr iR SPRIAGER 41 Biombi
Speaiftd @anqjlﬁsemfaduchdm;mtsiﬂCMdeCthowmxeﬁﬁ Haringadpadsible danger of

caugiqg]r i e§§et5 q:*.:l:ﬁ) gs VHHJ a? § % a&lll?ure & nl’ g;oru%gtlalﬁe angina, peripheral

rec n]nIS 1 on,
artenyl pbstiustiem ttramsient cmhralrmdmm:aattmknacuts myatardial infarction, non-

Q WALE aKﬁBQ&falaFdfﬁ'fd}btﬁrf apIeN- thidhdiR © Ell@:ftloﬂn due to heparin

antithronbin I Il preparation, intraven

thr Pﬁ]“éat auite pyimogany throsibasmbolismhedssn yeimetheqimbosisy symptomatic
pumbﬁ:tgbﬂibbnmm&aMhmmﬁmm ﬂ@lreannea‘dnsdasay capsules, 35

t abl et ranul.es, s enul si on,.. SUpPRESI t.or

i nj ect‘u§ Bﬂg’ }fék?" 1%"5@390“ DHPTHE the %‘E‘Rg“’ *ﬂmsmposmon
of thépresrnt mnent;m may épadtatmmrsd slont abh ¢hefapeutic agent.  However, it
is p ?é;gpaﬁllty%fxﬁa lwith 6&%%‘9& ﬁ%ﬁh@ﬁ&liﬂ%ﬁéé&%ﬁe GRAGYSprovided

owders an reparatlons
as & Wagettswal BRicHARlign @r%%c 8y danarharapy gsthodgweld kngwnda the

teclfﬁﬁk:éﬂﬁbmeﬁ hmﬁ&&utl@ugars such as sucrlose sor bi t ol and
pr opy HERegrHicte adiiigtel e phaoeckilorl Gmpostigh et pute that

is most effgddvanfayi the trastinespt | Sistablec ladmsnistration routes include oral

adnﬁﬁigﬁfmoqf(yﬁﬁn Zlff)cl‘?érﬁéi'al fé(ﬂ?(lﬁ{sﬁﬁt?éif hsnﬂ:ﬁ Satsr f?x\ﬂ?a‘%{){]y adhﬂl\{l%atlon

pepper mnt,
intrgraghesl sadrginistration; wrateﬁhal |4dmm@fawcme qyb@ﬁweeus u@mwstratnon

intr@fuscafd| idrMﬁﬁ,Uaﬁétf'aﬂﬂegﬁﬁ%&ﬁ)ﬂs aﬁ{ﬂuﬂ%ﬁﬁﬁ@n giﬂJ GRS Case of an
manni t o i Si rators as
aﬂt@tramﬁwe%fme%eﬁlww&?m@ égmrrﬁmaheam 3 eﬁ"&hﬁe as
rragneéﬂhenplmtrmac@tlealamfépiradn@ ntuynble e thel d‘dsmas:fmpkgyyidayiules,
tabl@tI Cg(,)rgﬁl{l éru é(rﬁlﬂglgg sgPP?/snolrJy (i)rﬁgcu%rﬁ, oﬂ?ment tape, and the like.

SUT
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acid esters, plasticizers such as glycerin, and the
i ke. The pharmaceutical preparations suitable for
parenteral adm nistration include injections,
suppositories and sprays. 15 Injections can be
prepared using carriers conprising a salt solution,

gl ucosphes Ss%a?éhtlcgf B&gmaﬁaﬁg Suit Iﬂ?er ?&f 0191{ aﬁﬂlﬁuLttfh%n 1lnElude

| s al so
emy! F’@é%éml qagsulese tablats, mnwdm; .and guanul@s)nposu tion
accor diig@idtRefara RN S0EH A hulsiBRE HRCsy Ak @ Be e &sm as

chl ori de thereto. 05|tor|es can be epare [
addite; avelers A RO R SHETO8r SOMDISR) i ABStTaY cplst stk a5
pol@tﬂylemer gigwllamd pispylene Bivof ils tsdim?rbsfgmﬂel dil, Qxlm@ oftiahd g@ybean
I St su the form of spray,, but
ol isbficl el 3, FgroBio GFled PR Sl BB %8 and

Pepﬁﬁl‘mmﬂ,atldaﬂtemkewal or airway nucous nenbrane of a

" eCl Pl @Rl tabfisC Boklts (b aRRESEr 1Hac &antmgggmd'dsln

COHDOSIIIOH as par itles to aCI tate orptlo
addjtges, FcIpigntssueh @%Iﬂcgﬁseas ¥GOSE.SSURTRSE arrk ruaa@t s @isigtpgrators such

as @AryKE and Bodihin dlgltnﬁdesfilbf(l%ﬁé flc ds%@'n%ﬂtﬂﬁlesteﬁﬂé%tﬂhﬂc binders
e |l Ke (0] e erti e
such i PV RY T s Y PERT 0S8 o Aot LR AT SUch 4 fatty

acidueséats, plastipizeanchngs glym pat thatikeal preparations, the

b it t] ) .
ﬁa §VZ l-f;}%ng,h%%g ,%{HIT Fat eo%;n%lhtggl%r gA ? ﬁ%{éaﬁ hdiRistration
inclpd@ iigstions, appposijories a@d;spmﬁ ng on the desired 30
t her aﬂﬁj&:ﬂléhsef:zfne%k prepied RIng! Sdrfiddks! &?nﬁr%%gea §ahte solution, a

ri od Jof treatnment pat [ ent e
gluggs §RIEtioR. of ganpfyce thqrmfﬁ@&éhe liker étplﬁ@??ﬁmoa%ﬂélea‘aweywder
injeofiorstey fmhe-\de-vm? Efeeﬁltlﬂﬁtbmbih;l}} @m&aﬁﬂbﬁ aﬁﬁﬁﬁﬁg td ﬁ Ic;om.rgntlonal
t 0 g. so, the anti-bloo
me‘ﬂ%@%ﬂ‘@’%ﬁ%‘ gﬂﬁn ﬁlp 8%?}1 eﬁ% antithronmbin 111
conposSuppmtorlcamdne bexampaed lbyingncdrriensi such tasstaguc butter,
hyd cAftbd B apdRArBoAGic id Y measuring method or 35

parin co act or act|V|ty neasurlng nethod an in vivo
t est Jdergtiirombing} eprapasitipnemay bel admindstergd 4s such in the form

of S?W?buﬂ@ﬁ?@ m&Nbéplepatedusiig @tnﬁélb ml)ﬁch & ?ém:tnid]#te the 6r4l or
uri.n i n,activ
S OGP GPeTiARE B o CHEBAAN WATLEATO RSBt e i gmbin I
contplesitibh @s fing pirticles tu Acilwade hbsoggionahereafar ri ed out by
net ho%ltag@%ﬁfdegfﬂl fulle idet gﬁﬂ‘ %ﬁ’&l{r;r hey ﬁeﬁﬁq&{;ﬁﬁé {oSprepare

of Pharnmaceuti c esearc vel opnment
aergpgls, gryopeveers gindhe likg gecasdingitp the @mpeﬂilqswfatha antithrombin 111

conﬁ?ﬁbgg hin@othe &aen&aYed. TOkY Prep Jfﬂ%ﬁa & teragjh repRUfiSR, the

0 1 Cl,Nn u no um

sboVR X A ES S S oA AT RAiicts diay A0 berdde i
(1989)The dos¢ iand amldmldhﬁeﬂmhuéﬂ@ly ngijlovairy dkgenlding) on fhi2, desired

thergs RO o b R oS Do F AR el AN g and

body |\4@ghtméh@ h&%eritlowmmﬂ EﬂPwEﬂa@( gaibi dess dfshewctive ingredient

forﬁ‘?zlﬁ'lt'pe%%%'% dAINLERg to dPmPAyever, Exanples are

Si t| ons, and t he Scope. of e present
i mr/rgnﬁl% lilf‘sal}ﬁb lood coagulation activity c?f the ant}t ombin HI composition

can be examined by an in vitro test such as antithrombin activity measuring method or

heparin cofactor activity measuring method, an in vivo test using a DIC morbid state

model using an experimental animal such as a rabbit, or the like.
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limted thereto. BRI EF DESCRI PTI ON OF THE DRAW NGS
Fig. 1 schematically shows a structure of human
antithrombin I11. 15 Fig. 2 schematically shows

conpl ex type N-glycoside-linked sugar chains added to
human pl asma-deri ved antithronbi n M Fig. 3 shows the

st epS r gggggr%%}r;gsng réi“}qﬁggt &Kgﬁ}xﬂ- § e prggﬁ%?.mr measuring
hepﬂmg cofsctgh mlty laad gtedPC Morbid sawtmads! tengarp lcarsied dut by methods

I t
des&lﬁﬁ;%gl‘ mAﬂ- %d&t%%sr I ng Fi gws éf hows e %J‘et@gﬁﬁ rflfae%‘}er‘?ﬂ Sand

Devg{opmqmt plymsi RO, Bﬁo ﬁgﬁygt,; i Ikuey 1 Suzrki ya Hirokawa Publishing
Cofipdr@"EbR@, IRiun. (1593); 318 oM. fi'#’md?né?ﬁ% ﬁj;;?fw vm.oy 1147
9

(19%\/9 et Op%{g,ﬁ%;, kioy "Bt Tharaies, 00 finic' and

Reskamb (Rinsyohiodfenbat) hoB 3583 €1986%, Cikjcarid RaxeytchifRinsfetodSankyu),
ngﬁ \V; LS ed The CHO D344
Qggﬁébsﬁg con%c%?ds%?’nq% ?ﬁﬁngﬁgl)gﬁﬁlo#i% ggnorre regi on
for Jlhetpsesentainiention inexpdingl bekowsy Imoradehib bassd on Examples;
howdd§, Ekﬁ‘:ﬂfyfe@ Ereasjnﬁﬁ leifEFali6hb, ikt AR sk m@@l H%ﬁ Rendidifis not
m transiatfon initTation codons was constructe
P§lhg to the following steps. 1. Construction of
Chi nese hanster FUT8 gene targeting vector plasmd
o r ex0 35 Plasm d pKOFUT8Neo
%ﬁﬁ%ﬁb ulﬁwlﬁllc '[Ngsm ng manner using
tar getFug1g scherhaticafly ahqswsja stORIE BPhumamnéntgrombin BE.

ad dgelt Rg escr | @5%& i Ompieg‘ tfﬁg ;1\? %\é'g% géﬂ &%edt Q%ar chains

plsoRedasive @tlt@fﬁﬂm Hdtured by Lexicon). Using

16 unifig mo@s&ﬁes;té s¥bt hs @by 1a‘§ﬁﬁdl KNFYTeMEpand

Bi ol ai:s nf)Jf‘ gh pl asm d l ec nuf act ur ed
by Le OWa “aﬁ‘?Rﬁ%c‘tﬂéﬁ‘l‘ tm pest

hour s Fig feshows ¢iid mpssfot wnls@nﬁbttngzpl@ubd pKtAedAtItDIIag arose

0 o e BBRILESY Sos AN CLARRIRK LIREH YcABATHINI S

ance gene
expr est dn SbW! Mntsow e?@ttmr @ﬁ mnhrgm@mdﬁi diy @eparin affinity

chrdatdts thn Kit (manufactured by QACGEN). Next, 1.0 gg
of snjd UTSPuro was allo rea at 37C for
2 10% F'%‘P "‘lIt’éPﬂQOf%B“’Elﬁ?t{@Y&%E agtlt‘ixgg@tp ion enzyne
Ascl (rranuf act ured by New Engl and Biolabs). After the

A fragnent. was..
ohat ase deri ved

Examptqﬂ Escherl chia coil 015
Construction of CHO/DG44 cell line in which both alleles of al,6-fucosyltransferase
(FUTS) on the genome have been disrupted

The CHO/DG44 cell line comprising the deletion of a genome region for
both alleles of a1,6-fucosyitransferase (hereinafter also referred to as FUT8) including
the translation initiation codons was constructed according to the following steps.

1. Construction of Chinese hamster FUTS8 gene targeting vector plasmid pKOFUT8Neo
comprising exon 2

Plasmid pKOFUT8Neo was constructed in the following manner using
targeting vector plasmid pKOFUT8Puro of exon 2 of Chinese hamster FUT8 gene
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(manuf actured by Takara Shuzo Co., Ltd.) according to
the attached instructions. After the reaction, the
DNA fragnment was recovered by phenol/chl orof orm
extraction 15 and ethanol precipitation. In the
presence Ligation Hi gh (rranuf actured by Toyobo Co.

ook P 5L PO s | SEMBRATTI S i
pK@ISabnﬂ\&opﬁf@lhﬁaﬁmdd})demmai Ascl fragnent

na” EoCHIR I8 bt 86 rEHleR AR AsA YN B BRHES 1.0 1e
of plagmid PZ‘%DMM#%@M%@@M&M@W@H} was ﬂld;ymdt torfgact at 37°C for

2 Ho%ﬁsg Htlfﬂéafé‘hcﬂ{ §€mgo%s?%%gﬂgn&) tagarbfée gel”EfeB@S’pfﬁ?esns and

P
aPP(fﬂWQse}Y s fr@mewa@g\p@aasealef PS‘PH%%B hresmtance gene
ex;fwsamfmﬁmt régddtered QRINUQLAQIII Geb BRURER KaS(nddhalitBRed by

QL&@ gljl ng Bi gDye Term nator Cycle Sequenci ng Ready
g ion Kit v2.0 and DNA Sequencer ABI PRI SM 377

( manufletiul 8digef plpphndqﬂ((ﬁfd’ﬁ&]ﬁtrewm); alldived pb aesuot ot I75C for 2
ho@g%%ﬁgeﬁ Hﬁi’s‘ &% tr&?r ee‘l“%ﬂrﬁ{g zﬂglc n‘?ﬁﬁxf&ﬁgé& %9%&# England

was O
Bi aéqs Yet iMer vg'@ﬁ chgespn ¢ ﬁ@c‘fmlbpﬂ’ﬁatep@noﬁfthﬂpgm ﬁ'agment was
depgaqmolsnﬁe& Owith C §lkhlirRf h@&*}@aﬁﬁé | deriged Pﬁ&rﬁa”ﬁ@é}ieﬂ&hﬂf cbi0C15

cel.l in,whi one co th ene .on th enone
(mapgfactused t?éfeﬁﬂla%sjw )Lt@ﬁtaamﬁwg B the  aggqheq | ijgmyctions.
Afteihibereddtiens ﬂlegBNAn@agmﬁ awasriéédvieicdNeopiaml/biderform extraction

| Chi nese hamster FUT8 genone region
andé?ﬁgn%?ﬁ%gg{/té—g%or pPKOFUT8Neo constructed in Exanple

1-1 md@ the) pragense ddgatrnndighi (magefabimnast by Tomhoycde Lidkbd.1 ug
of tR® %d%sasamo%%héd 0% ﬁlagmkﬁ}etaﬁﬂrbm{é?é Vg h &t €) and 0.1 pg

e ne & [ Somat a ]
of the, aéeme@p 50 abirordesined foshirament GropegREi LKD) obsgined
aboté tvasre Bghted, @id Eba’iﬁm:ﬁia R:’éms&lﬁ(ﬁlaﬂ@ﬁct@l'é@w Tolébd €3C1HLLd.)

wa lragsformed o usip@ Hhe astueied ettt Bl i Rafh eearding to the

metBﬂdJIOﬁlEQﬁeri,(ﬁf dli [Reac. i Nt idAvad Scigh. Sod., 69€2110r{(@472)k edA plasmid

NGRS M5 LR ok b0 e S sy
by B&l% & YerrT@rrsmameql%@ea@np@gvﬁvaéys%%aﬁ@%é(dt V-0 and DNA
Sequbfdvt MPRIQM BT X hafl&fh@hﬂ'dﬂeﬁ’? lléﬂrﬂﬁﬁﬁ fénh’d)ed’mé/ plasmid

pRQRThNRTReing i Bt R R Sl irbipined

andbwyas| wpeil tas agarge)in@ velctbh éor the pmphatleni of EUTSagentﬂmonkcdlt shll of
cHbYepadherent cell culture (manufactured by Fal con).
After culturing in a 5%CQ2 incubator at 37C for 24
hours the nmediumwas replaced with 10 m of 10

1EHRBRSK ¢AD CAMMARAI 31 &?gtcﬂ'tﬁé PYTR09%nd i il #hSigknome has
é{ J]t aining 600 g/m manuf act ured by

Tesque, Inc.). Culturing was carried out in a
(l) K%tﬁﬁEg ofne weHt ke &f whidh tler tatgetiigyecwlni pIOFUT8HBO MRS been
intrg'iﬁﬁie&‘m repl acenent was repeated every
The Chinese hamster FUT8 genome region targeting vector pKOFUT8Neo
constructed in Example 1-1 was introduced into Chinese hamster ovary-derived
CHO/DG44 cells deficient in the dihydrofolate reductase gene (dhfy) [Somataic Cell

and Molecular Genetics, 12, 555 (1986)] in the following manner.
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3 to 4 days to obtain (418-resistant clones. 15 (2)
Confirmati on of honol ogous reconbi nati on by genom c
PCR Confirmati on of the honol ogous reconbination in
the (418-resistant clones obtained in the above (1)
was carried out by genomc PCR in the foll ow ng

wor e sOBFeice Br S SRRFDIBNES il alloned ¥ spgy oy cdor S
hougs by afidiog ¢A0 moits afia (@ﬁ%@vsm;ym%l[ énanufectifed b (Neve England
Bld@db@? &%’iﬁ%ﬁdﬂaa E?%?Qhé Flflga?ﬁ AR ERINeE Qv%ﬂ ‘iintI'%%ced into

he ce SUS nsion I n eac

1.6\l |%QGP‘8%&EMSnPb elpcipearation Koneacmlam b, M?a(@‘i'pﬂr The
resflflRET €dlts GRdrk S stspBRAEIAGH UMb NI FRSA i1 eé.%‘ [B@) nedium

N e E O N R

conenmyion HT egipdmeat (mhoufesued byHavitegen)§ and thethénowiated into a

B 3 U b Tt 00 g
5%gERorimabmien abf3 786G cfor c2l4ol'mlrwa$e pnadiamedas replacetievith 10 ml of
]I\/]])EPQFES@@) ERIIDH mB&RRY &n%lﬁ% Ié%'ﬁlélpﬂs @‘BtS? wntmmn# 600 pg/ml

al ytical Biochenm str 1992)
Gassifactired by Aagplai Fosaub Ipa). of Cutfripgiyess cufedequt (ﬁbﬂS% €O,
mcnﬂaaﬁ)r ot 3@"@“’6}11]5 &yg svhiielhthe dboveiRdiim FplfeméROwaOfeptated every

ed in the genom ¢ PCR were
3t°§{\€?y§ﬁ% btgﬁ" ?ME?‘PW’&S which bind to the

sequence of a part exceeding a targeti ng vect or

' d
@) BRI ERE E%ogé%%é*ﬁ‘e@ I P elonfebRC . Pl sl 1 o
NO: 22 Caniipmptiomof the hpuplogganissembiagtiemingbe §i4d 8-desistant (glones

obtaﬁédﬂc{hsig&%l(b)e%s Shrrié ATy ?ﬂ(?m RIPAUC3hS HiffvihSanhd?.
d.. The fol |l ow ng 35 pol ynmerase

NO. repare
chai naﬂ}]?a é“? FepisEny  (lauesc Ay % PGHEL hplals | Wﬁret Hufiected to
trypSnéziibhcaid ¥ 2-fald mﬁamtelm ﬂbz’dnuha:h{naS(ZD% DMSO, 40% fetal calf

ser pXAEOASRAN s JOY | Eic T, @Yol ZNE Y Sitls of ehe
cellGmspensiag. in e@hzwmiruwas inphiiRtsd Btk 2 ﬂmwontoaud rPéowell Ipdate for
adha*eawselgq&ﬁnﬁﬁsﬁkéd by RshiTefeehdd @ﬁ%mé ﬁ@ﬁg% reﬁﬁgqlae while

reverse priner:

the gg‘i’f %lﬁﬁ"’ﬁﬁs"?@dl Y&W‘@&%‘ﬁ”@@%?ﬁ g mapter Rlateut i on  prepar ed
above 'Mﬂsnw’nq%ﬂ;{-ﬁlst@g(tlé?ﬁR dhaﬁlegfﬂphbaﬁ(i)l@eltwerafdlmﬁred using
or .3 .5 i s cyC
consﬁ%l%c mmélgcq R/ rtgl{ig BP\ASHééeei‘n ﬁ’d‘f’ge a"gf?"gﬂf of
cellgt TB@@eﬂ@mcoEé\Tm ofusashacldne evast preparet GE fher regovered cells
accépdﬁigt £5a Kbhal mbihe @?Bal RS Bz%@)?e%zftﬂz o4t Uiz q;}@ e)l‘land then

ectedt008/o arose ge el ectro

dlssaﬁad Qerghtias3 QG jof age bpter (MR &0 o(10F Mgl ghris-HICL, 1
mmbﬁﬂ@DﬁAH@ﬁﬁQﬂanﬁase@) cont aining a boundary part of

t he ceI I d thedt arrgﬁ g(g
honol Dse o e Septiie, BER werts desis . primers
whigho bindi t‘methc Isequeace 683 paa reﬁ(cafedﬂigl D rargdtingorenioo honwlogous region

(SEQE@W@ Sb 21 a@i tpg?lﬂ:g% VTGS e Q%gg}eh&{]&lthln the v?]ctor (SEQ

firmation ogous reco
1D bl@g:} oy &3} i thes FUTS genome reglon obtained by the method described in

Example 12 of WO003/31140 (SEQ ID NO:13) were prepared. The following
polymerase chain reaction (PCR) was carried out by using them. Specifically, a

reaction mixture [25 ul; DNA polymerase ExTaq (manufactured by Takara Shuzo Co.,
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obtained in the above (2) was carried out by Southern

blotting in the follow ng manner. 15 Fromthe naster

pl ates stored by cryopreservation in the above (2), a

96- well plate containing the positive clones found in
(2) was selected. After the plate was allowed to

Ltds)t EQ?acﬁ)uégo @‘Q%Uﬁ%re ﬁ/ fI‘?IE % %hllig §.884d ¥ %92 cel Il/? dNri'Ps 0.5

espon oSt TV Clones we
umprwh@tf e abeve gang-speci rtrmreﬁfozwammﬁmqm SEQ IDfHO 20 or 21;

revé‘:gé‘gﬁﬁféfr S IS N@QQ b ngé%ﬁﬁuﬂyﬁ)@ Rl 8¥&dath ﬁ@ﬁ&ﬂ%f: DNA solution

cul @Fﬂ usi ng cont ai ni
PrepYRe SRPYQPRS r?r%p@rféo@n@/PﬁR f"“@ﬁ cais v%kaﬁﬁfﬁé’—ak‘& ot 9y dor 3
mirubese by ayeek, iohé yclé chhstdtmb Wifredtten &t 940 foPbaé tifQE, reaction at

er ent @.ein enom ¢ DNA of each
GOngtg’ 8“?/\%’&““3? %Ibda‘fegcélql gﬁ%tq‘é ?égwfé’ﬁed cells fromthe
pl at e Aterahe PAE, the readtioownxtunetvhoshbjested tei0BIACWAS agarose gel

eleﬁﬁﬁi@f&@g r?t% %ﬁ%ﬁa\%ﬁﬁ% l?gdseéaﬁg ﬁ'spﬁﬁ?%tﬁ)% n&@ﬁgu’]na%l& 1.7
Kb)reqndaiping a houndeyly/ parepfihe G50 de lgemwczr@gmm thy targétevector
homa?@nsc‘reg?muag epRrad @aeu@teﬁﬁl%ewio w@ﬁ,smve%&tn%si with 25

uni of "a restriction enzyne (manuf actured by
New Engl and Bi ol abs) at 37C overn| ght A DNA fragnment
(3) %aﬁmmne:feldnhjogehhmoinbmaﬁ@n by gaidnﬁa SBﬁmBﬁntlh&tmg

i ss ol Gt o, g R SRS Fop RNER" in1B%, peitive clones
obtain¢dsin3be H@We (2) m'talrneé@imy Soathetthienttimgbn detfolowmgOnbiver.
(W V) BER 8 Sndbedr [ﬁét%enomh@r %ﬁi'xﬁreser%ﬁo%r nl i€ abave SZ),aa 96-

ﬁectro phor esi s, was transferre
welhplate-contaimipg the positve clingg fauad dn (B)ovas seleetedd APeothe plate was

allowatl! to Atad. atS6%, G@“\ﬁn&' 63868 %or( 18 7Rinutesf Qhé 0BE inb¥he wells
heat .treat Fent of the n

corfgspng 0 SRS S BT RRL L £ ol P B well place

for adiferdo wblhe(mamﬂfmumm by @rsinpr)e p afied calturingaisinigdIMDM-dFBS(10)
conﬁaﬁ} {1%‘“ ngﬂi@ﬂt@ﬁ[m dd Oﬁt@%P %nWeeg,at@E' ?Igs ‘%llle 1ﬁ‘c§culated into

u3|ng pri mer

a ﬂ@ifbo‘ﬁtomﬁdt -wrt alate gy adberenteglist (Grginemdct Bhe Emlggﬁﬁe "af each
clorieE@ia® prépakéd froth HQ NGBvetdd R8Ik Foln ke phR E&Eﬁhﬂﬁ RO known

mety S IPaitsn AT Rl 3. 58 (0] tnd Bon disolied overaighpin 150

ul of ”ﬁE-lﬁ\Iaseanﬂeor(pm 3(0).1(1-20 mirddWA T -HIGE riaaendIA TRIATA, 200 pg/mi
RNésg‘?ﬂQ“f'aCt ured by Takara Shuzo Co., Ltd.), ExTaq buffer
manuf act ured by Takara Shuzo Co., Ltd.), 0.2 nmol /|
dNTPs , The. gnomisoPNA. pegpared abovee(13 v ovas digested pithc 2§ its of a
restREGSRTy e 1R g%u?aﬂcnﬁw b%ﬁelv Eﬁ’%xﬁi Eidi%s);atosﬁ@: &lemight.
A[&ﬁgz‘?d pFUT8fg? deSCI‘I in
A WirssTe ¥ sthangl prepipitation fropy Ff@dreé‘éﬂ‘m mixture.
Theakt®erddefrdgnngt afas ﬂ(k@otﬁz@d HODE pbNTE Qmﬁbiy(ﬁﬁ 8Oy Ql(BﬁxmdMﬁ dris-

HCPACFREEPALER Bon 5856415 14 Gl e o

Afidrothe glectroiphoniesis, #hiet ganotrfie IROR, wash ¢ransferced o amigdom rmeembrane

accdifih b lﬁ&mdm&ﬂo& #g(%éo NV X cd SBE Ysae 2%93%33 (1979)] followed

e trophoresis approxi nat e é probe
by heptigeagment,pfshe milen membraneigs R0°Gslor b@ﬂrs'cfﬁ@rm@lahmn
pr obe S@Nﬁ(afc U i ﬁibeV\a@dSHbl}ﬁ:CB&ﬂhéﬁ blbﬁmgobvabqueﬂaged in the

follqli\gxbg%g yé' g% BCE{ was cal%eg no»(ljlt 'thegali)owsngy using primers which

bind to the sequence of a part exceeding the targeting vector homologous region (SEQ
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dCTP (rmanufactured by Anmersham Pharmaci a Bi ot ech).
Hybri di zation was carried out in the follow ng manner.
The above nylon 15 nmenbrane was put into a roller
bottle and 15 ml of a hybridization solution [5 X
SSPE, 50 x Denhal dt's solution, 0.5% (wv) SDS, 100

{
D 366%1 r| di z ?{Pgl;l}p\}\:/?ﬁc %’@?rgg g ({ﬁétgg@ ﬁ c%ﬁlfwéd by the
methgd ﬁescﬂhed sokxanapielld of WOGH21 BQA That isa2 uloré”raamntm mixture
Dmdpd?jl&heﬂagg exThe (Rahdth&uredody Pueda Bhubeatd. nEto‘a‘)t Fd%q buffer

Risti b2k e for L0, 0 omol/omNTE@ Dlaml spoyof he

abosa‘gewebdaﬁa:t piimaits (@?Q DINGS24randI LS coﬁfbaﬁlﬁﬁg a.0/ag lf phsmid
W, C ra

U H e R e TR I Py 32,01 JEORY 1940 Teh pyerarsd g PR was

camﬂfao@da%dr e8I atr 94°6 ﬁrr ¢ esnutéfttye?S oyddsi ong cydhecongsisting of

t H4eC fﬁ‘@?% S&{%ﬂﬁse ‘iieflcﬂoffi“at m%rfﬁd %E@ﬁds a%QQC«’IC?]IOP at 74°C

evel opnment
for jonp anigpiey DALer 4hgy PQRe ﬂ%rezgquomxxtu@l way slrtnectwh tch.75% (w/v)

agafdie g@%lédgg@g?ﬂgﬁﬁeaﬁtbt ﬁ?rﬁgﬂ%zirtg yl B8R %Bogr%bé aljlﬁ)ﬂlffrggment was
y i ng .

purliogy DlEnaet |14, £h theoﬁ'i’tffma% pPIoRe %N@f bifon pgs Subjected to

radiotabglieen tisiale [ ov'&R]) dﬂC’DPnlt'HeN?cﬂ ghd Megagr hﬂ@ ].'JNAEIlabFMYﬂg system,
it t

acP LRl b Nt O] PRRGs Blotetl o'y 20, 0 kb
f r agmdtitbrighszation |VfaSt0@nﬁd ¢t an ahd folllownig mlannandelTherbove nylon
metﬂ@ﬁﬁé %?Tgﬁt fnﬁ?@?&lé? %hréfhn%% rﬂPB @ﬁl ai #htl@g gb%l'tlgﬁ] [$ Q SSPE,

eahﬁt}tﬁesottups Q|5P’e(\@/‘/') 5 af& #B»fmlt sl meie speam; BNS was added
ther’éh)es @réhyBrillizagsn Ghs urﬁedmm & 6RE foi 3 howRer agn,ithe MSlabeled

' d he, 50; 10- 104 | . o
prof A T s Bt SHLA01 AR 15 BRovR 5 peatns 650
oveailglﬂl e was disrupted. 35 -59 3. Preparation of
h
oo rctﬁ hé}ohﬁg.aﬁ(g} \Qﬁi‘ﬁglo elghjltjgﬁf g«?zﬂ n?rgelirs]c%lﬁ in SP ml of
2% ggpro [eriav/vh SRS ¥ heategeat; G5Cyioc (18 misktEsUTAReT 6 Wasbing step
Ehted aheedmee%E ch memBfAR wisOintth&tedPin sm el ¥hes xFHd8o.1%

<wa85 Teath 4 55" 1R T2 AER, AR wrshigrdhe, BHlan dRgpprane

wasZ@xpaged et am X -rayditnait -$ﬂ°ﬁ‘slb‘r develpidhBPur o constructed by

the me %ngﬁ%‘:f)m &% f‘t‘ﬂegéﬁe'ﬁp'céh ﬁﬁ%éikﬁﬁlﬂéﬁoﬂd?’&%% 10-104

was I ntr uce oW n

cell Amecyhigh @s thegosisive shing obterdTa Pag @qxa@)awer@meﬂyz@ accordmg
to th@%?&seﬁ% In%?lﬁedf Ofn She @Ibm-ﬁﬁt ?gl(l: taigl‘ré'e a¢l] %Hﬁ'rﬂa‘fel?fzﬁs Kb
fraggjeg) derbypd e nl?%&ﬁﬁtmlflgﬂg el Vs Ul o8 the gtper hand, in
the pos@idTdony, . eV\HfB—lO-ﬁDﬂ @dll timd, dppreximitely 20.0 Kb fadrhént Gpecific to
the tangle F\%lﬂl%h S[A he%%n homo ocgi%%g tregolm%matpc}ﬁ \%las? %te egtoegri%t aiui%h ion to
approximately 25.5 Kb fragment derived from the wild-type FUT8 allele. The
quantitative ratio of these two kinds of fragments was 1:1, whereby it was confirmed
that the 50-10-104 cell line was a hemi-knockout clone wherein one copy of the FUT8
allele was disrupted.
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[ Cytot echnol ogy, 3, 133 (1990)]. The resulting cells
wer e suspended in | MDM dFBS(10)-HT(1) and then

i noculated into a 10-cm di sh for adherent cell culture
15 (manufactured by Falcon). After culturing in a 5%
CX2 incubator at 37C for 24 hours, the nedium was

» BERLSEE Oy ST SN B e

doub% rogked @ out at 5% CO2 for 15 days while the above

(1) "BBiakiig 'TPh ACANBM iNEHhicEPRRIRHg eve%faf gxcéﬁmspem has been
obt ai,n puronyci n-resi stant clones. Confirmation

intrgfuged ol ogous recombi nation by genom C Sout hern
bl ot LI mgard&Qﬁfdlfrﬂﬂt the l’(btllﬁf‘ FUTS %Qlﬁ?irﬂ?@ MSﬁQ@ﬁmb eﬂ'ﬂildn?ﬂ(out
e res opes obt ai ne t he abov .
clof, ob@efl it FbI ) Xon it £ et hEPRELFIRS skGe fRoR Rlaiteting
vecfaglplaswiidh gKmmo @mstuced bythe metped databdd mdxample 13-1 of
WORAMEE wak Elﬁmdﬂcétp’ nﬁmlh fide irl fhe W01 o%fné rﬂﬁamer

puronycl n-resi st ant ones were expre

of
phosphfier 40r1e:ef Masnid akQE TR0 wasallgved tq/mctrm\ﬁaac for 5

hou!ﬂ@ﬁf?hddin te@ @ﬁﬁs:@m fesmcﬁb%ﬁg@ﬁe SHIE WhamFAHRRE 8§ NEY England
uc ed by . usi manu actured%

of f . and ng, Pl PET
Biofgp PR yeesisaione feie. of feckisarios BKOFb SRt pab Atpduced into
1. 69:61-07\/eldellpl af e tieraRUTaC tgehedemirkhedkoon) clodd t &y electroporatlon

(bRt S d53 ST o Tt Bl 5B Wik Slippfbcd o DM
dFRSAHACHuamst thdnylmzsalhtedTmMm 1@cas sl)sh fas| adheesit togll culture
(maelufaw&wgy FAL&S Mnla{% act i ggﬁ fé’%é ataf 5 9%9C ¥8r 24 hours,

puronyC|n or one wee

the Atfetd&m 88 relalﬂ%qdrw d%B.S(tl AEHIGD eontrising | euee/ml
pursmmnﬁcm@ﬁxfhaureﬂrbmﬁ(}m t| on and t he resul ting cells

wer e culated i nt tt.0 .
or C adiiing Ve el R St 34 ERR 00T @ Wil 118 gBpis medium
replacdnient wag repeated evérpIVt Ay BE( diBdin ifafa)ycirerdsistant cgndss g/ m
purorTyC| n (manufactured by SIGVA) for one week, the
ells were inoculated into a flat-bottoned 6-wel |
2) Epaﬁr@mn of bpaplogputisresbinaterPagengmie Soghermblgtiing ) |

The g MMa@%pﬂle PBHIBISZoRE ?ecpﬁl%gﬁflsﬂﬁf fifd dcrﬁél?‘ésis%t clones
obt@l5 B 505 (Dyas Gurgerhit B bRt G LSS ploGine n the folowing

mameer ni ght in 150 | of TE-RNase buffer (pH 8.0). 5 The

genomi £ %&E@% &ta’aque&lg*gedg)ﬁ‘ﬁ% (liba%ﬁ':f' ?5?1 &vl'}bgl'? the

units of
purpgygiiefiga chings wste) ev@tesmwvlecrfm @hﬂ@pha’c@bu@rgwtpoumd, and

the Hﬁﬁgﬂf'ds(}?%ﬁﬂg&dér %stsoll H%cr{)&% 2 erﬁg\n,bb’ol&%&ggf@}e ripped off

SRS SR LN R A L o
roul&i bmtcrnmaﬂmﬁ-@&lllSplat%f (reinuifiveured ast Falpho)r e aifier ttylpelmzaton each
clor%@@a%mag % 8@&%%%% Tr% lélg' %ﬁli%p%geggp (%bainufactured
by Usahi mchms 8Glass(),1 ofplpived f oy | cnkiwdngyuinst INDYRORBR(10pHT(1)
confalifnd¥$ AB/ITSARSANSEN &haftPSetde@ll b§ STENEA) for one week.

After the culturing, each clone on the above plate was subjected to

trypsinization and the resulting cells were inoculated into a flat-bottomed 24-well plate
for adherent cells (manufactured by Greiner). After culturing using IMDM-dFBS(10)-
HT(1) containing 15 pg/ml puromycin (manufactured by SIGMA) for one week, the
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Separately, a probe used in the Southern blotting was
prepared in the follow ng manner. First, the foll ow ng
PCR was carried out by using primers which bind to
the sequence of a part exceeding the targeting vector
horml ogous region in the 15 FUT8 genom c region (SEQ

ce]lﬁ J}%no%ﬁla%qn%q ﬂﬁtnbottgm{ed %Téflgﬁﬁi)e f atrtll?&eﬁ)c Eﬁa\anufaaured

nerase

by @ﬁ@lmﬁ acThe genomyjc Paid of estiuclone @as prenaer ffOHEth'fa-’dflte according
to leid‘o% ﬁﬂﬁﬁ'df E@Ic?’eﬁce qlc% ﬁ@s@ﬁk"h §h%@3 g‘g e)ﬂ-ta‘ﬂd)thetg -dRssolved

each

ovegREt 18]S PE TR BulTe@H BONCs: 26 and 27)]
cont ai Thegendnic Mmbrdpbﬁdmb@ 1@ ;@W&fcﬁ%&m& with 25 units of a

s R DA V5555 B s i pers

for afigestiom eedcting, aid a JALAS ﬁragmcm Im:mted bjo;etlﬁﬁok:pmbmtation was

dlsQﬁ\?edqg“dO Cé;‘glf% BErllff er png%:bf aed @8 Ito, {8 g/s a%arose gel

ele(‘atophw@mﬁor Afige the ﬁlsrt:tmle@sess the tgenmp DNd’e waéamns&nred to a

m pat ecge
nyl ewb@mmcawmge@t £8nd¥n ?xg)?(tlﬁ)% Wﬂ")f‘;‘%%%% S USAIj\]% 3683

d
a 9? )igfiﬂ@w?eﬁbg ﬁiﬂa trepimegt ofihe Aylon mergraraat SHEC E%%h%a
probe Spérasay, ualmaba/\mecs Ubjtiee Segthe bRty ahelpregued in the

foﬂﬁ‘?’L@ﬁﬂ ¥ 35551{ g‘%ﬂv mg@g% and gg:%bcgptﬁel#s%mmers which

bin@ietheesequeense of e piait. exalyeldmgjlhz srgetimgvieestor domobrousitegion in the

rUES ek a8 1903 o8P e Ere GEIASEIEAES T

20 @bpfh% repstion, mixtgspEDNAgmlynergsexag @man@f@mrad 35 rTak@ra:ﬁtmzo

Co. % Iﬁ(d\/)), E bxliﬁ& b(ﬁ&gﬁ{rac??émm %@Nﬁs}o vied. )?d de&mm dNTPs
er ri,dl zatl on wa carri e

05 LOGHET Gagtot R aitd deeBotaRc SHLREE R 4B 25534 Sha %)

contedEng deﬂ’mg of thel plasehi¢) pFUTBfgE2-] eorisartitted by fild metkied deycribed in

Exa{ﬂjﬁﬁé 'lﬂ%f %O@ég 114Y W\ﬁg %tared ];n’icf“ i’Ckﬂg#%ﬁ%ﬁ&? oaéghgxnheatmg at

. ['on nenbr ane
94°€gor @ni%u@wev)bysﬁscm matcefdeaqonss@g‘ of repstion au Py for 30

secdMdi EfeattiinSatV¥53tri fag 3§ts€&bnd¥\’§§d &@araﬁ*@ﬁ sﬁﬂw fb@ onE hgintté! ORAfer

the P‘m;h ne was i.nmersed i.n

3Bt AR B sHbesERe tP&r%i/s Cifongagese @ Flgptrophoresis,
andwaspinoxignatelsh €30 yBpo probe NDNan ﬁragm exnpoaefied.0 TirenX-5 Ay of the

obtwiﬁ)e E[ﬁ@g sBRﬁlog %Va%l 39191?8@3 to I ?Cﬁ?l%gt‘ﬁ&g' ush% &i’] tdE’ﬁ'P 1.75

MBgeands Magapéme n'ébmo b@mlhw systewn tdﬁéfPs(mmfacawed eyl Amergham

Phaftfis@4 Bidiech0 the nethod described 5 in the above (1),
was anal zed .according to the present nethod. _Jn the
WK704 i iaaring wag SAT e gk iR e Bdlowing,mapnggefihe above nylon

mertleiahy eds bmmd A eoller bottleydad 15UWBofad hitrilixiion selutioh [\Sik SSPE,

50 F Rl BRERRR P ey S A e BmITeon RGP added

thergtns &'e&herbtlédatldir was batmed oatsatl 65°Cifor ddsursc oThem, thel*PHabeled
proﬁ{?l\?ﬂqgé He&t- Jier%{dgl X up @t ﬁ]lté)% WAL, StolloRed By Hdl€ng at 65°C

es were
overnight.

After the hybridization, the nylon membrane was immersed in 50 ml of
2 x §8C-0.1% (w/v) SDS and heated at 65°C for 15 minutes. After this washing step
was repeated twice, the nylon membrane was immersed in 50 ml of 0.2 x SSC-0.1%
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4. Renoval of the drug resistance genes from FUT8
gene-doubl e- knockout cells (1) Introduction of Cre
reconbi nase expression vector Into

FUT8- doubl e- knockout cl one obtained in the above 3 of
Exanple 1, 15 the Cre reconblnase expr essi on vector

(AR SHRCAd ARG 5-PoPY ikl TeCRRE RAUGE) md%ion membrane

wapm@mdjtowﬁw ﬂlasan-ﬁﬁ?(bﬂudewelvmn@tl 6 x 106 cel | s by
el ect r pROgbifO DNV bPEh%QVR@b@%u l:ﬁe @i’ﬁgh fs]tfﬁ'%@f]the blﬂ%mycm-

re sultl ng.cells. were sus en eél
resistopiFlangsQbianed from yheait 194184 ¢ kbrcheﬁl%@ the mgthed described
in th@QBOvE (l)dwek ahalyfed ﬁeoﬁaigetonmelpwﬁhntﬂﬂethdﬂl Ulneile WK704 cell

suspensi on ocul ated into seve m di
tin RRIERTR A 75 5, I inseRt it Pt Ths, Wi SOTS dfdfe was
elirhiohted weadl bgtlycap[immmag:ly QOS))ﬂ(@OﬁagmentSﬂécﬂ'mr tal €hed alyele twhich
undefl R BoMBicBSus (rEdonbRIoN! Mhs Oherertf | UMD RQUE e was
COﬂﬁﬁmﬁ@)dh@e@e,&NWMm&ﬂ h%m@g avelose cwhdreint bath fFGHS alleles were
diseiBledni es obt ai ned by gene introduction into
8- doubl e- knockout cl ones prepared in the above 3 of
Exanple 1 in the follow ng manner. First, a culture
4. Fanpemhef the Hrupassistanie\eeded ﬁ?mw%s)geﬁmdgusiﬁvmackﬂut cﬂgs a
ured. and the dish was nove
@ Bndﬁilrgl a S?%gg%)g\éﬁﬁ%asgsx%e§ IULYSSI9%5. Next, col oni es
wer e rﬁnppEHTBfooublndm@clbkEd;lmlcrhgalﬁ&d:’lﬁTm&Mbove 3 of Example 1,
(
the r%ﬁ@%lﬁs@%gb%s&mgﬁwf gﬂglﬁ?gm rﬁ.t?'clg!éltﬁﬁg g)g 1161?6 Fechnologies)
wagigiredyped imghe dpll Q‘Ylysgliarﬂﬂilatl on, each clone was

l noculzaﬁadm ng Q)féblﬁdrﬁﬂ p}b>s>t55oma§i nﬂ@o&weil iRloal & > mf oells by

oGS g e TR ook B o B S e e

10 84 oAIMBIMFRBSCLO)HIT (1) gnd elac fuspémive was diheech DOSCS- ifmlldatwath the

uhj e | fh

semBEiheil 2IE e LBRIGY AR} R o Seiep HOR AR or
adhessat eelbwelivmy)(manefaptisedoby Felcen), fellovadeby silituringeinedo CO; at
37°0a%r 10854l Eqth édldes Tl at-bottonmed 96-wel | plate for

adherent” cell's (nanufactured by Iwaki dass) to

prepare a replica plate, while the other half was
(2) Sibtaimdg f aceeflolrecimewkiah ithe Cas rarombintass expredsivn Wdetor has been
mtr&m:lehca plate was -cul tured using | MDM dFBS(10)-HT(1)

containing 5 600 sg/m (418 and 15 g/ m puronycin for

7 daydArbpessy elopes wergrreBedted fipinaielanirs obthingg hyegrng intrasaiction
intod EOTS- a{abtaq&mc%dteasﬁesbﬁte}sﬁ%& ihOphE @o%qeem?samﬁplmem the

renove expression of Cre reco nase

foﬂ?‘ﬁ@g&@g@ﬁceﬁbﬁr LTS SRRt ras femayrd ryp 9-9@ g dish, 7 mi

of &lphogshateebeffachas tpbdreﬂp Qad Cth? aidho wiaB i riovidg &ﬁdev € stereoscopic
Conf,ir

l.ect 0 f |
micfReSie g VAL SPRied g SRt e g " el gl SRETIAN
(ma@ofatiuredaby GILSONhand ey abllested ke adunugd-beismmechﬁéevell plate
(m &a%m} ﬁ£¢§?8' hine ﬁgﬁfﬁ%ﬁl&o gachCdIGt Wl fnf &B&@é@&\rﬁo a flat-

iar r enom c er n
bottpwgd 96-we1 plate for adherent cells (manufactured by Iwakl GIass) followed by
culturing using IMDM-dFBS(10)-HT(1) for one week.

After the culturing, each clone on the above plate was subjected to

trypsinization, and a 2-fold volume of a frozen medium (20% DMSO, 40% fetal calf
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foll ow ng manner. Fromthe master plates stored by
cryopreservation in the above (2), a 96- 15 well plate
cont ai ni ng the above positive clones was sel ected.
After the plate was allowed to stand at 5% CO2 and
37C for 10 mnutes, the cells in the wells

se I‘ﬂra{nﬂ%@n W &ag Hl?xe@t{ﬂé/r%wfth 0 ”Sﬁe ‘ﬂﬁ? %er&%salh?&ille{tm ﬁlto a

t-botto
faihoutoaed Aooweliplege fr edimesc.colly ¢ugnsgianuret by ivals Gase) wTavepare

a rdpliBA PafC Wil ‘ﬁle der! HAWI W AsQQ5Bd bf ﬂ?{‘e%}vfﬂlﬁn@as%ttﬁéster late.
bovi ne f?er lf)gs nuf act ured nv rosz%iﬁ arB
concenl Befspbice imlate s eHug E‘ﬁﬂ& (bQ)-HI(1) contammg

600 pg/lntlr(ﬁgmﬂ)mdlaﬁl Jpgeh pacatedin for ’Dﬂ@ys WeBktivé bl%néﬁid $hich the

ted
araf T Sl G oorhaflefPs be Gleen R Bk o oo ity the
expigsionf ofe Goh redombanasesliprie fhe @destnasnof k18 pindt puromycin.  The
' h
poRRRQICHR S Exde kPR TRk MR Sl Raper <0,
tl of TE-RNase buffer ( pH 8.0). 25 The genom c DNA
(3) moﬂﬁaﬁmbnahwﬁoéal%fq)e relisfipsd g&e%jégeﬁﬂmu 'S'obﬁleﬁfblétnng

restri nzyne | ol abs
over ni G‘i’i‘lfo"’ﬂg tb%g ‘h all\leq\flég% sPlapes 8 a‘g?li’é’ﬁ‘“"e
clomsxdolieetethyn eichabioot (PY was pariiad icanbyvgencihnis mmm blotti{g in the
foli?év; Tlﬁallmé(_fer (pH 8.0) and then subjected to 0.6%
agarose gel electrophoresis. After the
el ect rigphothegnastert plates) siooed by Divapwaervaticensf berabdve 2)aa 96-

th
wel[‘)ﬂleﬁ@ (ﬂﬁffﬂ{n?‘ Qheng@v%Cgésqﬁ%Hg gfgﬁ?%gég%?ﬁ t?gl | %\?&\gid ﬁhg% ate was

a“%@ét q SERndin £ % fCOnandy 3Bk dentPamiiuses, gbe gelis in the wells
corh@ptrrﬁinngﬁ thélmhrbl b{c%oh@i were moc&l?aﬁ&! fiteh ﬂatt-ﬁotﬂfniﬂdﬂmaﬂ plafe for
ern 0 1 N r r e Ln e
st I (RaeteC o PP e Uacurea
by Insitragep) torehshvitide IﬁetalUmavma enihdmesufacined yf Inyitmgen) and 1x
con@ﬁrﬁfaﬁgh %gﬁpléﬁg%e %5%6@%5({2%@0%1 %@ugaélr ﬁgég %CH for one
weekp ghe cells #ereo iopklatedrinia arfatfbppomed REelp plaperdpm gdherent cells
(maﬁzs?éaﬁnémayl 'Gr@lﬁtaﬂ)r em‘hbgerlzﬁxlﬁan:mﬁmf@ac@elone had -prepabedTR6m the

e Y L e

dlsaglmdwpmaglft irc 1 5 e BE-RBA&E biBfNQpHR)and 27) |

doscr | Hegptntinl, Dbrepdg BbORND sl bty 20 ynivs of o
restijglioenzymedirel (hTmar Erglandiolabs) atdd° @ wvernight.or Aﬂ-&lﬁu fragment
reciVerd¥fforh Qhe AAeti o fitktre 1Y etBondt %ﬁ?écﬁﬁtauﬁﬂ vaS MisdsSlved in 20 pl of

i st of reaction at 94C r 30. seconds,. reaction .
TE Jifigs Fo? o gnd dhiem qebigsiad 1 duEhi GHVL AEFREE £B) elopigophoresis
Afteri thet dectl%fphefesﬁ,h thePEitontib DN Aaghi ondfeccédine awBgon membrane

accg' thgJ:) fgnown {ng hog 5%69 X)aﬂ? % oy %ﬁh&l’ %’lﬁ,ﬁ%éd?o@a%ﬁ Stloﬁbwed
by lpvat iréatment thhﬂmylﬁn nmnxbtantehe 86‘!& for ﬂé@uﬁrfobm@mhzatlon
SO' ut 'Sﬁé arg@ by, S/ tﬂr&ﬁat ﬁged tP tﬁ@@b&dh%%!gﬂ&é@a@ rcpared in the

CrP and Megapri e

foll%‘yg*s ermnne& 0 Ia@frptherfaﬂwwl’&l’e GV AR Sl A, IS BB hich
bindBtoothe GBquentdy bf 4 Phk %kt&ﬂln\gaﬁe €et étingdfe@ﬂéi' hboldgBus region in the

FU'f'é) gclanovr\rllng Qegr{grrx] IE§]5Q ]I)hﬁo%bz dnﬁ/) That is, a reaction mixture [20 pl;
DNA polymerase ExTaq (manufactured by Takara Shuzo Co., Ltd.), ExTaq buffer
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menbrane was put into a roller bottle and 15 m of a
hybri di zation solution [5 x SSPE, 50 x Denhaldt's
solution, 0.5% (wv) SDS, 100 g/mnml sal non sper m DNA]
was added thereto. Prehybridization was carried out

at 65C for 3 hours. Then, the 32P-1abel ed 15 probe DNA

i |
(miifachFE Rg@f;ﬁ?%fé%%%@@%fﬁr%ﬂ{ 62 3phEt BFEPs s LOUPURE of the
abowp gengyspsailieavimern SER ID NP2 el 271] smntainingd.0 pg of the plasmid
pF3E62B2 bYadswfiiad RDExaRle Noadrew ovlz/A3%0 fa@'a, thRplBtd Wal repared,

r this., washing step was repeated tw ce, the nylon
an PN & QUi Bepting a5 fasrone mingtecay 2% Cyajgsp @ne cycle
con@i\diﬁg OBD&cﬁﬁﬁl dﬁl(%PeCfoﬁBO@'éébrfd@,r rehbtich ﬁug?{] fof 3(§3<@econds and
i NGo e nyl.on nmenhyrane s, exposed tQ an X-r
realfipri 28°C Gl corypiRlhe o Pl CIoy i FBegh ol e pBipered to
1.75%e ewivip regamise hgdl hadeatmphoiesit,i omd exppyoxemataly| 230 bp probe DNA
[ : Kl i
fngthl s BB "L, P 1P s GAATCH piB TAGA stEfioh LAY shtfcted
to ragliplabeling wsing fa-c Pl dATRAZAMMBagndsgapsime YNG. Iabelinpignstem,
e s R 't h the rargetin
u . hom us | | . W i
oct orPVERAER AR ATl Pihah Sl Rprink @apigEn: The Shove ylon
memapfane xwaspueinyo 8 réllebottlaNbdfIsagieni hyﬁﬁiizhibh\sehhimgﬁx SSPE,
t . [ €S8 ne.{appr t
50 & BEn AR lion®1s% BURE B 100 BRARCHIARY et R pfMas added

romycrnr ) proxi
thenets) \Bsehybridivetioniwhs carrietout atl §58CcfonAihohrsundbemehe **P-labeled

proB® TN O G4 Shek -GMWD%?T ﬁth(F] TReL SR8 O I6w lﬁlfatiﬁé] Gt 65°C

parent cell 1ine e 50-10-104 cel I ne
oveyught; i bed in the above item 2, the WK704 cell |ine

;Jl_escr | Afest ﬂhe_ﬂyhﬁdﬁb@?@ t'hhé @flos, meﬂ\Bﬂi_nEa ReasdimamérSed &l 50 ml of
| C, on 0 e - ns. ve ones .

2 x SSESP AP LIPS RT Hegest AT I Bl Spyted s KRB il prashing step
wasdepeated bwlice,nthe hylabmemb(ady , waseinenersal iz 88 nd cafdd. 2 ix8$A-0.1%
r dp L |
(wiAY SDB i3 eyl 55 DA Wbt X Gfting, (P pyBR dembrane

wasgxpesedyp an RKJpy fHm as-30%efor deielopment. | n t he 50- 10- 104
cK gl I B% Be mvéjd@scwszg“%r@a@[hhrtlttl Af L{R@ Iﬁrléﬁfi&t'iﬁ\}ih QnYyifle SNAel,
. erive rom e - al 1l el |
SPPRIIBP & MR RPY S a8 et s AeTtyet momaihe Sl Doy LGRS allele
Also ey the Isamildvarmtmerit withhihe 4esfrid@dneakymé, approximatgly 9.5 Kb DNA

R SRR . R, CORATTRIr 3 e TR Bpion

with thg taggptingrectdie B ren by thessimilariceatmyertcapproximately 8.0 Kb
DNAPmeht WAk abdvel: \ﬁ%éﬁhhe hEQRY iR Fesitdnge gew@ﬁﬁoﬂ{ﬁﬁa%m Kb)
rom

and S0\ ROTHRIEGR (TeSisihtce, BEe LaMPIFF RIIY o KjWefeUgimoved fom e
allereesliliﬁhmgﬂl’iﬁﬁldml ube&nnbﬁmgmed Ey Cre recon‘loi nase

int -5-C3.¢C ine. Besi -1 Do e '
bl ur TR SRR BNAs A1 Be pRl STC AT CHODGFL (18] 0516 s et
linegtegeyibed 9 theartmae gieme2, thel WIEEGH cadhiineedeschieadeinrthé above item 3,
am‘{}E% 9969 defl Olﬁé, B is MR SraRs DhR-SNGEYO Lions€ bbine8din the

ai ned.
WK704 cell line by the methed described in the above (2), were analyzed according to
the present method. In the CHO/DG44 cell line, only approximately 8.0 Kb DNA
fragment derived from the wild-type FUTS allele was detected. In the 50-10-104 cell

line and the WK704 cell line, approximately 9.5 Kb DNA fragment derived from the
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Exanpl e 2 Expression of reconbi nant antithronbin 111
by FUT8 gene-doubl e- knockout cell: An FUT8

gene- doubl e- knockout cell line which expresses a
reconbi nant antithronbin Il was prepared by the
met hod shown below. 15 1. Polymerase chain reaction

PCR) , Th PCR d qut b i

o1 R Th L BB et S 5 il CRRAR b pnc

in theanC3ntallt lhnﬂomblynapplrdmgmte@ BUNKISNEA friggnrenb 9&snlting Tharn the
i t f

renighal Gt Ronficy %%E*fﬁ%r gl %ﬁ?%&ﬁ%%fzc‘t O qud the puromycin

resi aaqe grs &pwmyé@lnf( Ik§ K@af&@a thepaljelerdigh ungkmwentihomalagous

recé¥iBinafforowa® détected. th%nahﬂva%d@s@sutbew vg@ RSnHRARG th@the drug

| D NOs . containip
resap £<aet ILRPeR SRRO(R [ A ERsiRinasg M (g Ar L o) UBe ¢ he
t enpl aBesides whes 4{5-€paek dine apldraPER TeageneaddubRckm@dkout clones in

t.er heati 4C. for. _one m nut b 0 cles,
Whlg tﬁe dnf%}em ﬁag?é lggnﬁe hg bF%%\ E?T%%e% egﬂ%ﬂgg Fef%%ed Gt‘o as FUTS
gensebubidémopleﬁmcelbh\wte &8Gnébr one 25 minute and
reaction at 74C for 2 mnutes. After the PCR the

react| on m xture was subjected to 1.5% (w v) agarose
Exagyle &) ectr ophoresis to confirmthat a DNA fragnent

Expt€43ion o iré@nebikihe Rt Brdin i 110 B m%sl gen%BﬁbIQfl(nlockfout c(:jell

appr ox ifica ifie

PP br AT st Sl B ESeRTi Wich BT BSCh SYpmpimant
antwbombot lTbwag prepdrae by ttendetkddshosin lelexi pi t ati on were

car ried out on the PCR product prepared in the above

and the thus recovered purified DNA fragnent was
1. Folysetshseeshainreathion (BERE ori | & wat or Next, 20 | of a

react iR follbwity PCREaP rcﬁﬁﬁﬂe&bt% 4o iniets PSEQ D
L SRR R e
Thaand, 201 pbfof 1) reaction bribtede Comistihg CofUPObbEY®T INGA apdly@prase
(ma b1 Feg” B, F okt 333110 X B TP SR 77 Tan A T i and
0.5 piraaifti of 8l abovedegsribed ged-specifinprimemctSHQ ADLNOs:28 and 29),
conﬁﬁrﬁﬁé ﬁgﬁﬁﬁh 1%? d&iRAAUDGA (hfAndfcrardd Igf Irﬁlitﬁf fa%ﬁﬁa %¢mplate,

a react]on m xture
WasaH&PEH@d 1351%93&% cargsRputy e hieating st fé°<;< qﬂr i mmvte thy 30
cyclebl,&)r&@ytﬂltelc@ﬁmstﬁfgcbﬂrmtldh @es4900for B8 36donds) révrtios ar $3°€dfor one

i e 817406, 80 B, B R 35 g e was

Subpr:t@dltpl It ¥ (wviv)wagaeose (gl electiophorresisatededntiemt thatsa DNA fragment
| .asm
con&ggg%vsnﬁgg@t@%%pgfuﬁ 'ga@&w&g,raﬂmy 65‘ abo b Wi ekmcany

i a“reactrron mxture was furt
amplifisdar ed by adding 10 units of BanH and 2 | of 10 X
K buffer to the solution, and the digestion reaction

Was carrl ed ou for 16 hours. The PCR product
2. Prepagatio %E’&Fépg cont ai ni ng human 10
antit IPheijchlolrdaﬂongemaramtidntﬂnmtm&htuambréﬂ:ﬁnol | pri&Gpitation were

carriddWER thd PER %ké(ﬁl%pip_ﬂebareg o fhe above 1, and the thus recovered purified
DNA fragment was dissolved in 17 pl of sterile water. Next, 20 ul of a reaction
mixture was prepared by adding 10 units of a restriction enzyme EcoRI (manufactured
by Takara Bio), 10 units of BamHI (manufactured by Takara Bio) and 2 ul of 10 x H
buffer (manufactured by Takara Bio) to the solution, and the digestion reaction was
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obtained in the above, were subjected to 1.5% (w v)
agarose gel electrophoresis, and respective DNA
fragnents of approximtely 1.4 kb and 3.0 kb were
purified using Q Aquick Gel Extraction Kit

(manuf actured by QAGEN) Next 20 ng of the pur|f| ed

carP 930?1{ %gl‘k b ffonagl%eﬂ ur ? 1%%1%}" anﬁlas d pﬂluescnptell KS(+)

pBI'uescri
(mf(rﬁéaﬁmregém&n)atagemaé Wasgimselderﬂ m the u;bpésenbewater L iNgait, 261 of

a rédcibh fPRDM Rad ]%vi':éﬁ‘ﬂed BY adfif Dl-%lw flds o EE&I)a ga{;el &F10 X H buffer

strain rranu acture oyo

scher.i Chl
fgs solutipgy an wﬁ digestipnrisagiiog wasi@atiedraut ah 38 Glor dodioyrs.  After
therl%ﬁﬁtlﬂhl phBholhR oot ractid @‘éﬁﬁrﬁl:npuﬁd Véilsanbl PRRIfRktion were

el BuE 358 RSP i e e o 5. B BRie e

Neﬂea@iy] %awcmm dixtture 2va fithef peapafed diyurddthgold s loif BersHI and

2 p,FbP @th@w egrgtgﬁlgcd;éets OBIII 5e€§tl cﬁ’M w§ Zarflgd o%\t at 37°C
forpllésh@u:s pB§:hQTIPﬂR cnmdlant nfragment g@r@s%wd&iceommnmg human
antfthi"ohlbhf ms éi\lbl A1 fh%glbzmnes% NETRI (A Faf ﬁéﬁ"’fEcBRiJan&ﬁ? both

L Fi g reparation of
o tﬂkﬁﬁp% €| J0OVF, Y?feﬂ‘blﬁ‘tegtt@r]i ¥ (3@ )e@sar@ezaf slicvworeﬂs and
resfBEVADNA fpagapatedf Iaﬁprbhﬁnﬂélja\/lefl Wb Sandds &Sy V\%ﬁe parifiedl Osing

QuUliE cel BERThn KITHAE By L A0ERET Bef? 20 78 o elyhyitied

PCR pvodhice frag\mam: (@F@dB-Buivtlpara G ng lof thenpiified| pRifiesaript 11 KS(+)

T A L o SRt

by Bryebei Bapherichisaeaiystraip DHfos panpsertored by Epyobo
Col IQH)S{N% ltl'ﬁlsMhSdl us'ﬁl@(tthe 2Rus oBfaired! RREMbHANI Hﬁ@ DNA.

R ST LRI O

analyeed tusing \RigDye aTemmhtoxutCyate Féqudnoingl Belibu rReactidrt &it v2.0

(matn[lgl fu?ﬁd: tﬂglo IA;?PHQ(? rﬁ’l éa)[;sp 6':1’:1)55 %ngire glc?rﬁrﬁ{ :sg&llxeo der tArlf}a @’gﬁg{ 377
(m@n&@twgtmépe@@@sm@mas Aa s reius o plaswid pBI-ATII coptaining

gen&tsﬁﬁlhén@e Vet £iall 'N%ﬁﬂatlc?rp re@lorpﬁf RubRA CdntifRofbint HI SvakeSbtained
t er prepared by adding 10 units of BanH and 2 gi

(F‘%% 10 x K buffer to the solution, and the -66
di gestion reacti on was carried out at 37C for 16

- gnent (EcoRl-BanH) and

3 ﬁ%ﬁﬁ'@%@?ﬂa‘gﬁd (éf:ro | -BanHl ), both obtained in the
above Inyigrid @Lm?récmr,t b ng. By pBSjAH@awrggge@m the above was

dissdlvea! mpm@nﬁag S L%ﬁlr ﬁ%&%&mﬁa 1%%1«&5 HIFP N nltosurﬁ{s of BamHI

appr 0x an re pur| ng
(“‘”@F&ﬁ Péﬂﬁ Jeiitkasa Es&t)raaé?.%ﬁf K9 o H rasherruere @ deeal tbveto to obtain 20
ul dﬂhf?&w)n nmemte aﬁ&)tl'lé 1 stibi feaptitl WhSchridd o bt 37°C for 16 hours.

f fied

KA TR BhARE P BRANTEX BTy ey I6: et diopvedyo 17.5
ul g stesidnwateof Ne)gaﬂﬁ) ghofi gﬂacl(imamuftaxetwasqntemredr by addingCd0 units
of E&di(l)anda@quttﬂel I-fgbﬁ‘?rsgo i Qg?&t i Ei%%gt#{] nCfallon was

yobo Co ran

arréf@t ﬁ‘i‘tn@dﬂo&:&ﬁb davrsp| Adter dhepreactiqm, a@qulfquoma@ extraction
treaﬁflﬁ@%ﬂ%tlﬁilﬁ MpiRifRALEn R Shidled Bk, ardNthei thes Fié6T@&d pHSmid

was diskorved in 173 ;ﬁ ?ls eﬁ edwzlijtgl n el?clt %%y]ﬁ -E%rrg.c?lgg%lxmre was further

prepared by addmg 10 units of BamHI and 2 ul of 10 x K buffer to the solution, and the
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Cycl e Sequenci ng Ready Reaction Kit v2.0 and the DNA
sequencer ABlI PRI SM 377 (manufactured by Applied

Bi osystens). As a result, a plasm d pKAN-ATIII for

ani mal cel | expression containing a gene sequence of a
full translation region of human antithronmbin Il was

. . . duct i ¢
oo SRR et B S S B
(EQ?BII-IBdmI"Hé ind pRANTEIN0 fiagmPITFapRiiBamddl), both obtained in the
abdi@u%l% éﬁB tgdo qui%fmscfggfdwggﬁ?&&fo%hgfe% i epg[%/ecgve DNA

st ab odu0|ng
agrﬁ%ﬂtwév@pr%weht 3.4 K 209 B Weah purifisd usagyRIAqnick

Exfriiolr WiB (ﬂx@ﬂﬁactafédvﬁﬁgﬂﬁGEM kN@;@tk 80 fRUSS meqmﬁeai -ATIII

e RSO ASRED o1 SACH b P il AR A

BamBEtpweeniigated inhthe lp&semieeiﬂmgﬂﬁfnaﬂlgdlr(nﬁa@fa@m@hp Togybo Co.,

ey prf et 3P b TS (rdmltacldl nk TEYBEB0 b Gl irnsfppmed
using thethus ehstined recomb@@nt plasmid NPIBAS f Biasmlc( BaAifvas prepargd from
eachMraNeyr A ﬁﬂﬂltﬂnmlm a{l‘iné@@ay MdtpRd Qlfsmg Bi I\éD e Terminator

rictjon. 25 enzy manuf act’ur ed
Cy g Seatcts R e Reaneon Ki i & 354 HhsriONan s eiFenaibl PRISM 377

(mmfzrcu&éd cuyt A@f)h&f@l&@&teﬁlspouxﬁ? a AdstiS at Pl@sthidapKADRATII for
uritil e

o o B8P it § Bone e af 0 rapetionfagign of uman
antiphreoibpi Hhtvapobthined (Rige¥)y recover the |linear plasmd.
Next, one cell |line anong the CHO D4 cell clones in
whi ch the FUTB gene was doubl e- knocked out prepared

4. $tablesintredustian @A Suman gatideembin IH expr@siog @lasutid dato(GHO/DG44
cell iRl iy |WH£(H enngC P’U‘i’b/ ebndNR4d douBlelkdBEREd but'\l"J‘ZBPO‘L 1.5

mol / | mmV| 012 to pre
sus penrgr rd'f‘a"és )‘(”ei?)?“’cPé{ gds pyyistd h’f f"gfo dg g|th5fplqs|qu PKAN-
ATHE pteparedsp eresibone {témGnbo th@GI-EB‘DIGZI)ﬂf ceH dingin ediiohi thé FOT8gene

wag F:I l%liﬂg kﬂgﬁ%\é& B%i%? aF Sidml en?]%l? o 1 rnr elatr?tijﬁcglow\fcme r]'glf"asmld
pK&NFAEHI vasecarded 2uprhy ithe follosving | psecedourteindiastcagange with the

exedtmwfa%%htﬁ ft@w%@b@ BAEst ﬁs@@ gepgsd rﬂb@ B.E%Tttlﬁé)ﬁlaé’iﬁﬁ pICAN-

rrie using an e ectrop rati oh device Gene

ATﬁ&V@érhqeﬁﬂf%mPM%é OB\l pedeyon migure eyRyMngRul of

NEBGffas9 (h‘lamut;amxkajeby/ dlevaBaglandl B2518bs) Fantt 20! wiifes Iog a restriction
Al ar ryi |nt ouctlon

encGRE Yt Ympltheica by REL AR Hblab Do iORE SN GSE G was

canmboum ﬁéﬁ@ dor § houz0 ﬁdﬁenthelrmﬂonedleumqtmnanc waeqturlﬁed

B G A OR ik O
the dnear plasaidini WeH. preasallslineramang the CREQ/R) ylrawalch the

FUT#® gend ﬁitﬁdbu%le Rdeked v& prep di‘écpmaiyﬁiﬁrpwll Iwa%%uﬁieaaaismfaox-PBs

nuf b
uf B R, 2 e WL B el N Qs lof mmol KEPO
4.0 (rmmiﬂfMg(Elu) techripard ABAppnsioiefi 8 € d0tedlisinis  diftes 20@AROF the cell
6 |
sl 20300 5 80 AR i
a ﬁqllrﬁqhggg ebthe sl-INA duixture pas transferred into Gene Pulser Cuvette (2 mm
in inter-electrode distance, manufactured by BIO-RAD), and gene introduction was
carried out using an electroporation device Gene Puiser II (manufactured by BIO-RAD)

under conditions of 350 V in pulse voltage and 250 pF in electric capacity. After
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above itemwere cultured for 6 days, and then the
culture supernatants were discarded and the | NDM
medi um suppl enented with 10% di al yzed fetal bovine
serum 50 g/m gentam cin and 50 nM net hotrexate
(MrX) (manufactured by SIGVA) was di spensed at 100

ar&'né%@\ltit the g{}ﬁ 1ﬁt%&u 1131? g&éﬁﬁv& €8s 11'1 ﬁl%esgmta %rkan%{:rd ?ﬁ/e ce%&p%nsmn

excC
wag susended 1 12011 of FAPIBM Nesium t{reneiburad hy Kifis Technology)

supﬁﬁ:%énfﬁde\gltﬁ 0% fefhl §ovide Wi n{aﬁ{?ﬁ@{uk&go)l D&e Ff%aidb‘fﬁ ) and 50

g A B acuied b NaIA REsaHel e ingorlaeset 100 piwellinto
96-@@Htm1platd’s fan ddﬁ&@mndsélls I\(P&Pénaiacﬁfed by @reinker)0f TRe teltdring was

carfg B C0R et bBE o Fasl A BY PR g Cogulitans BE 8% co

and\M€equent |y, the culturing was continued 20 for 19
days whil e repeating the nedi um exchangi ng work using
t he 1MDM nmedi um suppl emented with 10% di al yzed f et al

5. Mpeining oS SPOmM B Kresistapsnelblineci n and 500 nM MIX at an

i nter vele &ﬂls ?mb Quificidh¥ KAQ@IAmﬁé/stﬁﬂ fHiFlid06ed dRained in the

cul.ture, %Gf géfl n| i)rmants resistant_.to
abogg@ewma)@ or a&,t tuge w@e@p@msywere discarded
andpthe MMgnamimtshppiafﬁemed wlthﬁmﬁdﬁmbd edtalt forireaeérmal 50 pg/ml

genr it i Btbaat Y DR e 25 SIERARE v Ab6nsea
at Y00 jdfwelhe TheBMitugiog was ogupmledrfanﬂehymmhﬂe Tepcatingithis ewedium
excfl&{ﬁleg 9@}’1& E[Zn EIE 1 o':_fg % sgeﬁeﬁmtﬁé Ehlﬁﬁlﬂ. PR Minued for

OCU trng rnto tISSUG

18 days wyhdles Ieagaélrlgcmet medw &F@EHQIE}BCWET geingethe fBEPM aedium
supPénfehidgith lo%hﬁzﬁﬁze@%ﬁi BbiRs sérﬁ'lﬁ, whguﬁll tantifi@ and 200 nM

e amunt . Q

MR sl TV FF o 2oy o g Bt BefSrned ?fﬂ*)%i)waflﬁﬂ#ated into

a 24vvell pirte Guaredaansied iy SIGBA)Y 01Subsegiiertlyo thei cult(Adg a3 chitiued

for (163&% llér l%peaki??ﬁgpﬁlé élmdﬁlYm eﬁftzlﬁal gﬁléc\%)kt %e Itl{gﬁ]t_slwtiﬂﬂ/[ HRdium

cordance
SUPB'letT'&@Wéd“ﬂt H%piskalksed fetahbovine sarwmy 80 ag/ill}l gevteinlieip|aad 500 nM

MTIXU&H mteaﬁmf@%ws@sa ticnaN dﬂdin@'tb@%ul@ﬁ'f@nﬂifeﬁ'é? %bﬁﬂnng
sta ard pr epar ati on.

tm’lsﬁ’émé“é‘@égséﬁtam%gg%m esistant cell lines, it vvas

confirmed that human antithronbin Il is -68 expressed

6 Sl aR e Hiatp pftfauplld BERIATON 271 11" 57 The

cel | |Krem epslr@f thaceaverat 1500 m%—rmmuqeﬂdlrm obtained in the
aboR€ RE]%{TJQ@'X 90° 20R3werdScolibGb, BRsBdd® id B dlﬂb?[l{éa&mmhledlum

Pat e a S t1opal stitute of
Supmaw&ﬂf@éa“ﬁhmfgﬂlq?e §eﬁaﬁﬁ%\enfawaume%%aﬁﬂgggfnwéﬁp ¢ Sg0 nM
MTX; and then dulpash by h@bmﬁiﬁg inks dkigh-cultiize ﬂd@ﬂ (@Hfurind apa25.cm’,

an%a%s? B&HE{X @lgf)ss eeI Bﬁﬁnfﬁ nt an (lelt%{%b supell'nlalant was

recoveted; hndHisiamdunt of hpmas 3nta.thrqmtas Mld:omatrmd OHOeDBperngdht was
m'edshl%ﬁ uégg FELfﬁA ﬂ)?oa:gltlg{) 'ﬁﬁfn it R gﬁ%ﬁzﬁl‘éd b nAﬂimty

repare nearlze prepar
ah)| eaneﬂwcwawﬁrﬁﬁc}(pum @emdamw iggtrystions attached

to MNEBKitf @id 3 commercially available human plasma-derived antithrombin III
(manufactured by SIGMA) was used as the standard preparation. Among the several
500 nM MTX-resistant cell lines, it was confirmed that human antithrombin III is
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(manuf actured by New Engl and Bi ol abs) and 120 units of
a restriction enzyne Mul (manufactured by New

Engl and Bi ol abs) and the digestion reaction was
carried out at 37C for 5 hours. After the reaction,
the reaction m xture vvas purrfred by 15

h d
o500 SRR SR G R0 g o
tpRANGID2T4 bt Icell |lme MS7oL . pKr\@NrATIER:aa vsi deposited on
Se&gmlga% X5 2()@9 8@) ﬂ"ERNﬁﬁP 90‘85?@ ﬂ'ij ﬁﬁeﬂnﬁhcﬁlaf’??ef?@b%ﬁrs(nlﬁZp%snary

Na%%! /Irlstr%ﬁz mﬁAdxa@%rlvsmql/g%slezacet@dgTvénaloaé r&entyalof, 1-1,
Higlshi 11éhonsee Thisihibh-shi2 abigi tTap4)0 | of the cell

suspension (1.6 x 106 cells) was mxed with 9 gg of

t he above- described linear plasmd, a full volune of
Exdnygde Gel | - DNA m xture was transferred into Gene Pul ser

EXPQE%E)#!act é{"é’@%‘m é*’%i’whﬁ%?ﬁgﬂﬁ)e@ﬁ%r oducti on was

1. Intmeductian gﬁhuru&:n argitbrombireldt em@m@mpdmnu@mt@ EHQYPE44 cell line

Pul SerFrrs‘: Wh@%ﬂ%i%lﬁh@ gﬁga&@qg'ﬁﬁaﬁﬁﬁe 813 was
ul se voltag l.ectric
lmeeaa%@crx yreperag &08 ﬁorea?tmnmwagrecf&mar@ag &0l qf NEBuffer 3

(manatRnded be Névw mnglah@fmbkaagemd[ R0t GHiRCHMNP k@ Ehctiod enkyie Mlul

ol R 1 BB B it

37°CndorufSadioursed Bitet i the r'EecﬁmoItbgr my:trom upiptuserewsse puvified by
TG el e g e

IH%S/PR% ai Tesque) and inocul ated at 100 30 [/ well
i nto Yexted CHO/PIGHCRIIRE [AEe Nant A@&i |S§z (U;S@Im? a&il@f(QﬁSO)]

ooy U5, i 13 el 0 P SEEE 8 1

Na POy &Simmalit KHePO,, Ml%m'ﬁﬂbMM}l—té\EHhal dehsindofsed 108tdls/m!.
Next b%ﬁ@t @e&- ttlﬁ célh S.r ?Q&Yo% >§ lsfucetl #L%gs In%gegfiwiths 5 d{% he above-

ure s nat an scar

deserihed) livema nl@ammma @Up\p‘ﬂmnf e odl-RNFOmixtuze yzsatransé@rmd into

GerROMIIEG Gifette) (25;9m9{n%te%rbfc§8a& bifdtaaRg é&u@&&ur@@ by BIO-RAD),
met hotreé?te nuf act ured by SI GVA

GVA) wa
a“dd$‘§’ﬁe‘H§8 cé'P“lYﬂ%f BTP |out u$ing an. Gleftﬂ?ﬁ%’&‘%ge"é‘ifnﬁeﬁﬁ &Ylser
(maftmfacﬂxrdhbgsBMRﬁ)) @matmm:dﬂslcﬁ:rﬁew inpulsectuitage agl 2E0 KF in

elec%llc 9@8‘“{’{ nueval Ie&r?gragi%n éérréed\lglﬁ itt ag:goerdgl}ltl:lﬁt i ggeference

eat
{Cy&t@ﬂadg.@m@ vigs l(l%fiﬂ)hg tlud\menemoduwgmppe eelb spension was

sus;WnHEH 18736 lealoy Zﬂw@)ﬁlﬁtrﬁém@rﬁv '(ﬁﬁmﬁ%tﬂﬁﬂ 59 Eifﬁ” Technologles)
Supglgnt am cin and M MIX at an 1nterval

pented rh%%f ferrlérbpymr SEREY (TByudtyed \hé(rlé § EEQMPBJB@G) and
50 gt af %énﬂamhdm F(Inﬁhﬁfa(:ﬁlfém uf aﬂidi[e#dl"&éb{u@’ gidn&okulated at 100

ol T, Sl e o A e g e B (EPERL The

cultmmaechrund sutppidenemii#bns of §% Q(D%milr ¥r¢zed fetal
bovi ne serum 50 sg/m gentamcin and 500 nM MI'X at an
10 interval of 3 to 4 days, optionally expanding the
2. Qhainige of MiRgrresisjansiselhling ng  transformants resistant to

500 nNHMK AN-ATII-introduced cells obtained in the above were cultured for 6
days, and then the culture supernatants were discarded and the IMDM medium
supplemented with 10% dialyzed fetal bovine serum, 50 pg/ml gentamicin and 50 nM
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3. Selection of cell Iine highly producing
antithronbin Il From each of the several 500 nm
MIX-resistant cell lines obtained in the 15 above
item 1.0 x 106 cells were collected, suspended in 5
m of the | MDM nmedi um suppl enented with 101/0

meBBeXE O Uil By SGMER, 59 Hisoctig AL40 MAREL e
culturigg weas gohtinued ot 4 shys Whileepdating thfstmdmm@xclmngmgrwmg at an
mtér{?zﬁ ofdl th &‘a uDﬁEWilﬁ%ltﬁﬁﬁ%mg Q&glglﬁtg% Iﬁﬁg% &4;/? YBjeating

reconbi nant anfithro
thes@B@PWaP’&ihanMg etk usiag thei DML l%rsuemlemented with 10%

dl&%ﬁéd felidl ®abing serdi, 150) ugﬁnl géﬂmﬂfef@ﬁwmmwf\xf dtRhtiMerval of 3

| ogi a. hi roducin cell Jine
oSt B ft?l%rﬁqaﬂ@ %P (colpis Yreten C\»agedcgl.tq 2edd otiel plate
(mdnofeored d’iﬁrﬁﬁ:lml h Subk@ubﬁt@t rth@fcumgaw&ﬁebﬂdued) fohd9 days

Ia der.i |on
whif By e B9 iy LeCRe e PR o Bl TN TR Mppismpnted
withd§%u é:@lyzaé ftthlebmm skal, 59 gl gentamicinfand 500 filsk MITX at an
interPal WO C4) %CW:'ﬂhlly@t 'ogﬂoﬂgllgr %ﬁﬁdm rHlT thé{ﬂﬁpe 2fhereby obtaining

antithro ure super nat ant
aﬁéﬁmiﬁm{@ﬁfqm . Exanple 4 Purification of

reconbi nant antithronbin |11 and anal ysis of sugar
ture: tural.jzati.on to serumfree
3 %Eeﬁ* g‘fé‘ﬁﬁ? }P%ll:lgﬁb‘?‘{"\fla anfithrombig i n 111 - expressi ng
FUTB dénm ¢hohbif ahk soeka $00 me MTXiresstantccetldmesivbtatned in the

abo@@tlfefnp rlgf@llﬁs %(1[5 \%Fl%rc%gl%tg@ %E%B%‘ffn ellni l‘ 'tlﬂ:e]MDM medium

re na ura |zed
suvel@msmedrveél h%uthﬁww fetabboang mmmg5%g4m@icgentaﬂa@n a@éﬁpo nM

MTH, ARd VIR cBliRE quodu'lhtﬂﬁg 1@0 ﬁfss@%ﬁ%ﬂﬁz MAleUAys after the
t?Zlm:lnufact red }—% qmted W|th4m\/loé

culthngg,  the, rHmre n%maqna e 1990‘1 gy tlis) amapnt iy repombinant

antiflirombéin dIH @b?taﬁi&d E0Ghe Mu@fembfﬁiﬁ (s endaaiﬂeerusiﬁg eFLEBSA\ for
p . S 3 nme 0 i.ve,.a, densit X 1

et B AT Tha ARk 450 0) TaB 1Rl b F highlyprdlgeine

celldmerwasogtected(iram izt rebult ul Thermethod Wae canoled vni mpoverdance with

the Qﬁitfdcﬁéinsoéﬁacﬁéd @éﬁleaﬁﬂl K&t 2R 3t hihars: ﬁ?lﬂa—%n@&i Pl‘egaration

d

Netm (qg%wfﬁﬂe%rhyc%ltwb%k é@gélan Q;Egr;eca %ésem%%&waﬁtﬁndard

pregaptical. ni Ny E%Mn&hﬂ}tc mt L\hﬁlcﬁ}etdcwmﬂaﬁﬁna&ﬂ‘ rédondbingdt UFBman
e. 0 e cu ur vessel

ancffro @it 8 o o b Bt RS AN TR T BISR8.

sub- culturlng was carried out wwth 5 x 105 cells/m on
Exa“tﬂﬁe@th day. Thereafter, the sub cul turi ng was
ated at an interval of 3 to 4 days for 2 weeks to

Puqﬁ&@%%?f rggombigantanfithregbindH and apahysip efesqﬁéai:lwm SLRAEtYIR; 5
1. Nuthrhlitakiog to el medimmt  PKAN- ATI I | AFMS705 deri ved

fromthe FUT kpockout . ce i ne
vt ngf EeHECIBP AR, A BRI X et FHTS, 5o ABthigrkpockou
celldimg and trequnsifinarnrantithpdeibin ATIMxpEesiRPGHOMG44/ el fireoprepired in

L

e S b BAE 6A E hER io
Eacb el lineawase Suspendegdsinwis md of Jekd &L 3A2 peedigm dmanpfactured by
| Fﬂbﬂh@ﬁt@d R M?N Of BLiEtamileMSdntiFacRireBbPInvitddkrn), 50 pg/ml
of g%gtarmcm angrg%ocr:f\/[ ol'tl'rﬁ%x (hereinafier referred to as serum-free medium) to
give a density of 5 x 10° cells/ml and inoculated into a 125 ml-conical flask to carry out

=70 -




10

15

20

25

30

35

by inoculating into a 125 m flask. Three days after
the culturing, the culture supernatant was recovered,
and the anount of reconbi nant antithronmbin |1
contained in 15 the supernatant was mneasured using

ELI SA for antithronbin (ATII1) kit (manufactured by
Adflnlt BIO|O gical) to confirmthat the reconbi nant

2 baifh oy | e epltypide wapraEedgut 4, 5hGRd 3t a fefation speed of 90
to lo(nnmﬁ mnﬂawha; sub-alinpiag vtrd@.ecaSﬁélf‘oﬁtQ et rixatheommdaamabw was

et Bloxiibe b Syl 7% AR i obaiip A Al e Ygpme of 4

fol kiANnoKT |oif | the\RDIBA4 . velssel tvbimner:oﬁﬁm&t days, thedeefiereklie mediam was

iR by SEVRUAR, B oA R b B g o

Thﬁ&ﬁni’@wéya spprepliyringnaes peatedat @htntmf@lanﬂ kia Hpyssior é!rvyeeks to
nath¥alizeO W) chINS ko tthd Qein- fr@éj\fﬁéﬂl‘ﬁﬁﬂ | pYugiy balkmﬁpgl em%nﬁmna

TV R R T

having ﬂlurabﬂsy pe [gh@w a theCenimdfite ngediﬁﬁmﬁblarmtsformant pKAN-ATII

AFRE EOET il it GG R R sig hefiEE AN G o in the

seryqg- ftemnesieuru mlefrc ebtaingd ur Bachzof the thiuk Obhamed colh neumpremispended

in 15%1459&1@ seru?ﬁ fJeE ?ne%lﬁf %fv‘é% JE%%WHM 8 xgioﬁeceﬂsfﬂz? B3Rl t¥itured
of 3x105 cell s/

by dngenlating ing Iaeru%cﬂﬂc rﬂ@sl( mehiFea cdayp eaé"tewhse"@dtyﬁng, the culture
supanﬁilahﬂﬁﬁflﬁecmgdﬁéﬁ tahe tl'ﬁc! dmdufit 6ﬂ'k@cé’tﬁb1ﬁﬁ’1ﬁ'aﬁﬁﬂ1r5ﬂ1§iﬁ HI®#tained in

repl ace ow I T I nin 9 ont a e

e BT gt dBeasorel s i i SR/ i GRTAD Gt {ipperored
by Affirtity Biolkegiead) tovainfime thathis: mabmbmangantigisombinr IEdras exyiressed
by %h é?%@ﬁ?ﬂs%r n%% q}dhﬁsﬁ] tlge[)%?t% coogcélt{a o#org%%ﬁg Etg/ml in the
cultyfs pEatane pépKé&%ATiﬂﬂi ANMB7WPnandn28 ggmﬂdayheo‘fu fuFgsupernatant
of mﬁgﬁemg rﬁ]?GM ?qgﬁlggspaﬁ.ﬁecgifons H{%péeﬂ"ﬁ% ngg‘éi Iﬂggl AFMS705
Wa&ﬁ%p%@@g e e, PR R AN fﬁr{p A@ﬁ% Safif HEnst iy 2004, as
FERM- BPaI0082 if). Ianighional PA&q| mrgaﬁlsmmmﬁmdﬂ‘dt@haldmsumte of
Ad ‘nZé"d %Jilusnjral a§§@%&géﬁ'§ 7 cﬂﬁ({;lxgiﬁstga@% q/ ,' Higashi 1-chome,

TSU&P‘PW%WO@NE& Hepand 80 g/|, L-glutamic acid 0.66 g/,
L-glutamne 7.3 g/l, egC|ne026 g/I L- hi sti di ne
noh drochlorlde d|h drate 0. 37 L i sol euci_ne
é /qf cu tq{e |sg[ﬂ.=6paﬁ@1t @ogtgmbqg rectp_mglg)gqtﬁ@tlthrombm I1
rmnoh)EHchcdi Ithe chBhﬁesZISKgN-ATHI DERANIS 708 el QKAEI AffIII AFDG44

°btﬁ9%£%"ﬁ+%9'v%faﬁr B e GebsaRyiaF ool issles sugiehged ffaso mi

of the Isc;:rum froe owidiim ¢ giveiaudensithpf3at@ elignlpnd iaocilated into a 2
htetl-cé/p'ﬁk uﬁ%oﬁcﬁﬁotﬂél()nanufébw By Efﬁq:i&i Eﬁc}]@nsgnp%f}rli 9{5 air in the

cal ¢ci um D- pant ot henat e . I ne C
conggabfizsk ws feP]ﬁ%?di loy l@lewal&ﬁioe@tgmng 5y 6Q2rm94q themegliyge gurface,
in awdlum@bwfadamrﬂkﬁe Qf theulthie ve@yen iRl T QuReiMgOwhH€arried

oo, 955 B Gl 8 D90 S L2 s an

1.8 gil Y, 50Pe glmrsensohitionuwes atldalitheret® ol thegfth dagaifubacilmriag for

the %}ﬁaa%ge iﬁgﬂpplﬁ‘glaﬂ@g F]gglgstugigﬁ r%njc éﬁ%%gégéﬁ'ﬁr £%i¥%o acids.
The(gech e i fsedi mggliug) gomprising a@mo acad%ﬁyﬁerane Ryedr &fl, \Lsarginine
monohy & e¥¢hiBridé lo.74( Q?W—faﬁﬁ}d#i&dn{éﬁo@%ﬁﬁtﬁ o 81 Bl heid 0.26

sodi um sel enite 16 manuf act ured by
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Sigma- Al drich), cholesterol Iipid concentrated
solution 2 m/1 (250 x aqueous solution, mnufactured
by Invitrogen) and ferric ethyl enedi am netetraacetate
sodiumsalt 0.05 g/l 15 (manufactured by
Sigma-Aldrich). In and after the feeding, air

repl ace t. b ratio s carried out ever
g"=ﬁ?¥?““&%‘g?‘f¥%‘?ﬂ 9 %ﬂg?lcifglma% amg éﬁ )flge%neo? 3 ¢,
glyoine 6. 26fgfl; Ilehlstlﬂmﬁ maholydtdchloride dllﬁ}ﬂdlﬂtuo B @/]V\BasdlarcineGﬁQZ g/l
L- IQ.H;ﬁr%ef 8 52 gg/ tolh e)%meaXl%Po}(lJA\Fitrgchlor eWbSEg/ﬁ o tl}ll&ﬁne 0.26 g/, L-

i Nan
pheamlaiammeo%s %/l h-proline O35t grt, eL-scrp‘@thAT &t LehsonmastiBe g/, L-

try;&iﬁ%ﬂ%&i ggii us@e o Eyr@ﬁ{pif Hﬁb@ﬂm BIM i o gﬁoand L-valine 0.83 g,

Bi
VitayRES (o BoFm U000 ek caliam Depagiashanaie G £ tshelst shlpiide 0.035

g/l,i folie ogicionsd ? 1ﬁé§1tbll DE6S ug@r miatiandnside o OIANIA Pl idioxal
X

hy(ﬁ%%%%g @p [ 1.1 res

ofgyin (S g bisming Frrockigrds 43541 and

cyahbebakboimis. oot g/ih)l;]tréctdiﬂtﬂﬁdht rhuhrlah psgthiosd §Y (manufactured by

m?ﬁ“éﬂia@?o H%. naﬂ!@; (b%nﬁﬁ t%['é'deﬁ"tsq%@g’ A@%Ah@ g’@ggﬁapté‘éh‘?anol
0.09987e1! Amanyfasrond by SgmaAldrichiag soyh@pelmdmlwa;e HX SOY 8 gl
(ma?lufdcﬁir&ﬁ'byoﬂuéﬁ Iﬁt%ﬁﬁﬂghd])a%dﬁh% 'sEl'Eﬁl%T%@ h%/l (manufactured by

Recpo ant antl purified

Sigmar WF g chRlpstere QP’Q&PH?WFI@GISPW@H Supé (74P am%queous solution,
mamﬁ‘arttwen lbp@nvmgeﬂ)laﬂdrﬁmar&thyldhb@;ﬁmmétiahcetabts@dhﬁ@n@baltro 05 g/l

BTR35GB 5 Mfeement vy
aer&k@®@3yas carnsk it emeryfday hmtlbcbmpleimomoﬁﬁae ealtuirtg. c <Byt ledepingg0%

or ﬁls&omh@%}w@ﬂt allnrﬁ%ﬁﬁ% 9%&@6@% 58 - bh§ ﬂ)bgf)é% After

tem correspon nmat e
complefiamo Pt Hitt CUIBKIRE FeoMBY|at] recm@marptphqrw w@iltbrombm in the

cultilﬁﬁoadu &n]gtgiéttl rmas( Heghred ﬁﬁﬂ@alg%ggzéﬁi fﬁrgzahuﬁir&%mﬂimm) kit
| |
(maaa&qméﬁﬂ by, b@w@? céﬁbuf NU o|lhtwaan°wgﬁgﬁegtthﬁb the

recarhbibnt mmﬂhrombmlm isMantdinddcinaghie dbubtoe fhpdrnatehisadt pK AN-ATIIT

L
st sPARASPIST Ap SRR O SO 98y nd 57
ne/whe Hetipafichathe sesombinasiiantithrombing BI eprodessd by rrIKAN-ATII
AFMST@siris Glefifhie@Nio @4 VATID MSRINOMd( #1R fédmbihahO aﬁmmm 11

proi ek b R Gl nbTER 1R e dtor cham

Bi oscience), the flowrate was 21 m/mn, and the

3'P\E/\1§§e nr])‘}% HTR é%ﬂgb}o%?@i]n 1l elution fractions

T aet . When the anount of human
antit rB:e@nmbmanﬂ antithrogwirh I rwast purifiedviastherfollowiog moaineg from

the @r&ﬁé\ sty maﬁﬁ?ﬁt' doldf Pécﬁyb‘daht 51'1 thx(oHﬁWfIi‘C&Bﬂ&ﬁéh Hlythe above

|n|t BIO ogi cal ou I'vid ng. three pea S
ltew accoFiapes, wihit Pﬁ'@oéﬂﬁﬂcﬂgﬁﬂ mtﬂ&f?ﬂﬁ&if\@ﬂb@ﬂm o g2g. 525,
1997] A oAl ¢f INS A iunghpérhhiaht aﬁ&ﬂnﬁl@%&dnﬁihiﬂt%ﬁﬂirombm 11

obt ol s Bkl ﬁorrs@ag%)w FREkRe A R S focoRbinan

antifhrempbindH, was appliedad adheganin s¢lamni(HgpdrinoSephiweser6 fast Flow, 250
ml, %urﬁ]k%r&i l&% %eﬁ'i}@ﬁlt Bﬁ’)@(:l?ﬂcte% hbffaﬂrbegﬁ gﬁﬁﬂiﬁ%tédhﬁ]}t}r a buffer

t
solufigy Goasip#nEoar B9 rnarbgrnsnlafmndnpweggﬁr”ma@ 35 MON4Cl (pH 7.4).

Subkdi@entd) | i
u é&@g 8@( {%&iﬁrl doffr@d WaS SvakBedOwith 10 BV @F thl&RiMibratédiBbufter,
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Bi ochem J, 286, 793 (1992), J. Biot. Chem, 264,
21153 (1989), etc.]. In addition, when elution
pattern of Neuart was exam ned, its elution was
observed Iimting to the 15 peak (2) fraction. Each of
the nmain peak fractions corresponding to ATIII MsS705

a5 2 SRS Sl LSS Lo Hon e

method af 12e@ViMuphtos3 Y Nadli cnncplitmlphat Fhodehhipmenphibed. whs Bliload

Chﬁmﬁtﬁﬁr a}!éﬂ ?sgérgBmﬁ L Lelriv P%Ei}ncﬁﬂ)sﬁ%nce) the flow rate was

21 ( TREMLT, a@ltdutb@ reggmbinant| hama anmiu:wnbm {Heelptiors fractions were
fraéiﬁfi@t!eﬂ%@l seeak fwast ﬂQnﬁn(‘ﬁﬁﬁ ofRRinaf %ﬁﬂlr&ﬁlﬁ'ﬁ Igpm each fraction

haro e Fas (jmanu tured
Wam aﬁ‘lf? aﬁwgaéégfbgar @H&?@FQH(@,@;eﬁh émmgfacttlwé Ey Affinity
Biotagical) rml)V\&S’hR@g thirécpehRs WreadbseRedriv the@hididn pattern as shown

e R VR R A M

follorving, thase iargcadlet ipeala( 1 )dfractibe ngeak (2} fractionednd qetak 83)6r4SHpn in

|
T e
plugalify phReals aperp éﬁ%ndcwh@rauamlthg:m@@ dewmmn@adt bx herswigi affinity
chrblhhto Ry GO TR RIRwiRg UterdthRs Pebl er 56 dhbAN 268S 17588 (1993),

r ‘1% - ﬂ‘gé?yw r?@ﬁ%a?’[ gf‘@oé&f;?t' mﬁuﬁd%wﬁ%us' imakl ‘ﬂﬁhﬂon,

whr{n'reintlémpnﬂﬂafrﬂ be NethlWasm&m)nedI h§ elatign was @beerivetDlimiting to the
pea% lﬁ%@% Lr ]?acﬁl (Hatthl main g glf crnllsn rﬁegls)%{ an‘t:o A(TﬁglgIS'TOS

€ sanpl es 1 oF
peak ¢ Ak Eaatioatand mealaﬁ)cfeacuqn aanddmélsswe peale 60 ﬁmtlgn @nd-peak (2)

fradfioR 4vad LBl with B xﬂﬂijbtgdl tphéﬁ)t#g{]e{ﬁdg%% Lgﬁﬁc#g)y A? 5393 Bla Siftation

m f
me 8@ w%‘@fg 5&?&%&@”&?@@ %FP‘ii &y l\gwlepqrs) ahBlomax; 1y R tc%re

ity atEen wtstrx]e dent desaltednpeglheftr@ﬁaﬂs hancep (J%Iéhh@dDEAE
0] uct i
ol EeEhit T Amap &Bessob (i 18 adsorbed

therata. 0) Subséquetithy, &eemlumphwasswashedzwn‘gl ag C‘&’cofrtﬁlOnam[ sodium
pho@fiﬁdté Bﬁﬁ’ I7'4:) dRAUEE %eWeE&ngmg'rg }ﬁ'gﬁi) Eh%glelﬁ’é@cﬁ at a

, arning was carri e %
ﬂﬂ‘%trgm rf'é’ mh(gma usipg g bagar tgrad@%rm@tmmﬁth@ 36t H¥) mrite 1.0 M

Na(tl&ﬁiﬁcélftra&ﬁﬂr OXhéfElbﬁbﬁ/ {@z@%rg B as ﬁnéﬁ@ur@& llblyalfs Mﬁdl}lﬁblgce (\ﬂ@B@ nm).
r.ne I N .a .0 e, Sa e uatl o .

Nefd e ERon Shond soBlainigs recBRBIBRLANERaRE 1T B Sooriiped and

the haffer quMIgwas aaplacadibydPRSIara dis-fifhaticnompthed tusougsPevicon XL

a Z
(maiifiLfidea BYSRRIBOR) Wl Biohddlo WFiRGuANGIATEF MINAIE), thereby
prewmgrsemplse deroivatuation. o By meayrng absarbansg GAZRN aphof the samples

for Sﬁglgﬁéﬁg,e% rBﬁéﬁf ?Bl?éléﬁﬁtlﬁ%lvﬁt{g?%lcﬁlmtedzbﬁg?‘ gﬁt%fgrotrlﬂﬁ 1.0=064
mg/ﬁl%ut rgﬂ @@&aqns determinatinn e iclfel% fh@tWBF’gifﬁg%m kit

(manbfasturel dgsadfisingBislogikab araalaysmd:au&ldnguﬂ).@ &Qﬁﬁﬂﬂgﬂz&t the

conf sl YA e AR LB R,
reduggion SRERBAGE was edrried MaisyngquBusBﬁiéﬁL imnwfao:mmd by Atto).
In #SeledtopHoreds ] 2agg ol EDmb oﬂﬁm{\blgf reduded NGith 2-

Dete%{ln ﬁtlon of ar s |n asses
merpateetiang E‘@SMF‘B@%ﬁ é%‘léﬂ%ﬂaﬁ qamegle@tAWpGB&nmlmne Asa

Detection). It is known that
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t he sugar chain structure of human pl asma-derived
antithronbin Il is a conplex type 15 doubl e-strand
sugar chai n which does not contain fucose [Arch.

Bi ochem Biophys., 203, 458 (1980)] (Fig. 2). In the
anal ysis of the results of neutral sugar and ani no

st ot SR B ST Siarpommisie B0 BboechoRRu! weign
we@aioacmrd'medlindalhaﬁﬂhesa)lpMEfm e@aihawirat ed by regard| ng

the conpositional ratio of N-acetylglucosam ne as 4.

As a result of the analysis, fucose was detected in
4. Gampositigaranalysis v rasombinsorantithyowbindTi neut@iGngar audi ansine egar

fucos el"tiéoéﬁrﬁ;%suidﬁs P GieStll Nug &hﬁ{d"amﬁlﬁrgﬁgﬂeﬂEl% ﬁﬁfaly%&! |oh the

05 was detection linTt ess, simlar to
ng/)igs for e HP‘? ririged | @ ﬁ%ﬂw&w 45-as nBacte of v the recombmant
antiditbmbliy GITbévaldakibn dampmidwhs &y drddpged datonodee for 2 hours in the
arid

atio espective, nonosacc
profBAp 8 kRt P irieh GisBis il GaBleRnaetirFBEHA AT Slter sugars fom
the qiraticin. stTrimcdlus ecledsedIsbgaampre anklyzedb ising MXHIOOB0pasanalyzer

(magﬁﬂ%gfd?é gext)mfh tﬁé’ﬂgéét ngg&i]&f( dés\é{iﬁﬁd in the literature of

’—-

sugar
dyelo Weitzhp ﬁy etrdh| {dnadyrival BioeRepustei 4(13 123p84 (1996)] and
DI(@NEKOApﬁlhdaﬂah N@t Ig@ @fhetﬂj&eﬁﬁﬂilllcﬁﬁof Shg Y %lhé%@s by High-

Perfinaneh Pa.&!}%ﬁa e o¥ith D SIeAED mé"}%tzst%gﬁwgty ¢ nBdt GRown that
the @ﬁgﬂrchmr dtasmure afl hubke bRismiVdegeed Bitih®nibilEKplies complex type
douﬁﬂ-: t{i&i& 's{l%a(} %h!ﬂg Qﬂhw%lS (}e%t%ﬁt g(}%%‘&#é%l%%?% %étrcﬁ%dochees !otpfrys 203,
458!\@&&% (Fighd).a Inytbe aMESlsmf theyremdtstd neettal sugahend\Tmino sugar
con%ﬁ@i%n p&ﬂi&sﬂszlom{)iegadatp Rt BR e ﬁfg‘l&éeku%‘&n@&e&aﬁ% components

fract wer e contain
(fugoge, galactore pnd mapnpsplwgre (cebcum@dw rsaaramgahmpqsn@nglamao of
abaylgmothﬁmh a5 40f Ak BGestit dTehE Amlysiy ﬂﬁbs@ﬂ@h cwt@dwi muﬂ@ﬁugar

o oSl Sy R RS e e TR T e o
coltsnonems wof e¥DHb$®$7B]Snwmtl@cd&tmtlohylpmt/le less, MBYi0E tpethk case of
)&ﬁhﬂﬂ'l% Hu¥& [ﬂﬂﬁﬁ%  Gerfvel e L?%INA}%]IIk %ﬁdlﬂgﬂkbased on the

e-strand

lex ty
con(ppflélawth rafiog 95 ECSBRRUINE duanasanhatderqempons it p?é@ksuggested that

the mA)rc Shaiil VPEctEe WPlal -sBinpRE GkrRoté& High NRHAGSeAPPPbENybrid type
g bl exs and Si nce .ATI LI 4 contai ned fucose
but pXBgfeR ypeioil

W40 a?t?'i‘“ SPEIEOYBr chain 5 structure was

different fromthat of the human pl asma-deri ved

' her hand, it was found that

> @5‘*&@%@?&‘“&?‘% a?ﬂ@ By e AT L MBS peak émz) _
fract i1he arypeagmd B twagmp@akor(a:ls)ratfq gt theosamples fog garpluation
obtARG ”n%ia%ﬁilé”éﬁ@ %psa@hr Ped 113 lefhpﬁhfés @E‘bﬁﬁ[dg\fﬁﬂlya with

type a ant i i vel
referRge {9 fh? 1{1?4103 BE o kanisson apd Stafen "9{5@1 éﬁarefﬁwn and
Purtficaionf 280 T194- 205 {083y Ashepesils) s&iﬁﬂ:iuﬂ'td yheatcgbedof the human

plasma-derived Neuart, the o type was mainly contained in the ATIII MS705 peak (2)
fraction and ATIII DG44 peak (1) fraction. Also, the o type and B type were
contained in the ATIII DG44 peak (2) fraction at almost the same ratio. Results of the
neutral sugar and amino sugar analysis and hydroxyapatite chromatography analysis are
summarized in Table 1.
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10 purification nethod as reported in a reference [J.
Biol. Chem, 268 17588 (1993)] on human

pl asma-derived antithronmbin I11. However, it was not
able to separate the ATIII DXA4 peak (2) fraction
when the same purification was carried out. Based on
the above, it was revealed that the ATIII MS705 has
properties equivalent to those of the human

plasna derlved antlthronbrﬂﬂéll 15 Exanple 5

wﬂparlbull UI IUIUlbal‘abLIVILICG IJuIIIICU

r econbi nant antit rﬁ“&ﬂ‘b‘?h@‘q Jiuciiép| esF“C‘-’ie Nais melagular type

ATOI MSTOF peak @2)S b@Sinﬂleb(Q{/beC&Uﬂl‘éIeas%tan@' nce. t he
AT‘Iﬁﬁ\ﬁ@? ég n%mgfe;( oeﬁbE_st%H&l t hr onbiln 111

A 1F ﬁﬁﬂ“eeﬁ% ﬁomPE‘fé I ng of, anti thronbl n

1 “WR8d dci ati o const afft
AT DGA4 prke@)r paomalextypedaublsestiand [chahge|in @ 2 &
f| udVesstence i ncemglex yypef dauhke-grapdtlophan fesi due o

constituting the antithronbin TTT protéein. The
follow ng equation 1) is fornmed between the

o0t PRIy et A AL bl L s s chun
strugtyge was M1iI9remFﬁ@4ﬁ| thaixof th€]hetman ;ﬁlaﬂma-detWe{i(:{nAﬂfﬂamhm[ HlL.o On

the bt %aﬁc{‘ %ﬂs? 4%%%%5@%%(8@&“ .7%u%u1k€-5f ?lzle ﬁQEf‘H\?ISW 2

N qua maxi nmu

ﬁa%lﬁar?@énfxfmﬁ MAT0% peals (3| fiastion casp sugarcsham éﬁé‘l“é‘éf@éﬁh%e to the

hunhdit ;ﬁmd-uerwedtdwafpb lafi® B &fhtiﬁﬁﬁﬁ;'birmmd@dpkbt%ly [ AdlaBdition, it
conc ratl

B N R A S R —
purdicaiieh mﬂmﬂrqs répartddeipan teferencesjgc Batli Chere.p D68, akMS881(1993)] on
harfP B dBft O RRchfbobin Y| ¥IoWoOGE €386 Gt TR) SPpalrdl the
ATUI BGdspask 42} freetidpywhen thh@amelnunﬁmtgmrmmwned:putst Baged on

the *&H(ch it W HVEQED (HFtHe ATTIE MIPT05SHAR %rg&rl"@ﬂ At to those of
O and 0. 1% PEG 6000 was

the S?Qﬁ%?glaﬁfm‘ﬂﬁ{lgeddlﬁ‘ﬂwmbgbﬂhtl on was used in diluting

the sanples. From O to 20 equival ents of heparin
Exagr[rﬁw?f actured by SIGVA) was added to 50 nM of
hronmbin Ill, and the fluorescence intensity of
Corapasisos of biolagicahectivitisssf patified reapmbinait autithsembianisl smplds:

1. Mdas@ent of heparin dissociation constant o ,

Since the three-dimensional structure of antithrombin III molecule changes
by the binding of antithrombin ITI with heparin, the heparin dissociation constant can be
measured making use of the change in fluorescence intensity of the tryptophan residue
constituting the antithrombin III protein. The following equation 1) is formed between
the antithrombin III concentration and the thrombin concentration (Meth. Enzymol., 222,
525, 1993).

Equation 1)

AF AFmax  [AT]y+ n [H]g +Kd-{(JAT]o+n [H], +Kd)*~4n {AT], [H]o}'2
X

Fy Fy 2 [AT],
AF: change in quantity of fluorescence

-75 -




15 rimand a fluorescence wavel ength of 340 run. The
di ssoci ati on constant was anal yzed by an anal yzi ng

software G aphPad prism 4 (manufactured by G aphpad)
using the equation 1). Results of the neasurenent of
heparin di ssoci ati on const ant (Kd value, unit nM of

sanpl es for I.Qn obt.aine 4-3 are
shonn 0 TabieRstAhkERufXaREER Q Bu AR Breiceed ¥,
heparin becanes stﬁtmn@cqs:etmtenslnd ap thevembelonepagmaddition
20 Thus, eﬁﬂgbl IanWQfﬁbﬂqﬂﬁoﬁg’é élfah@)?/t' on showed the

| argest bi nd strength the ATIII MsS705
peak (2) fra&on heR#fin $RNCANLFAONDGA4 peak (2)

5 fraction, angdthe di@btibtiol#Adtaneak (1) fracti on showed
the weakest bindin sﬁren th. Table 2 25 Kd (tM ATIII
MB705 peak (%) 9. 87™4MOe| || M5705 peak (3)3.06
0.07 ATIII D344 peak (1)59.71 2.11 ATIII DXA4 peak

(2)9. 8flhe lQerng Nﬁy&r {t%?l c%ch)st%qt%? ga(f( V\ﬁé F?P%Fg { ﬁt'n(}t#bfr%ctlonated

heparin cofactor ac
samph¢si for antirhromhin IervahMIQmumtmnqsd in Emla érhma—y measured by

10 e'fBMv@iﬁ @ethéd. t NBrsP raeaﬁfe? %omﬁoﬁl w; 2|0emM Na;HPO,

react i [N W
‘2’9 M%Tgr%{apoar@f 0. i/qPES?n@Oqﬂhw ﬁ{ﬁl’a@ldi yTh'ésbélffer
sollltftﬁﬂ Waﬁﬁisbd/llhlcﬁﬁltlag thé ts@fn Ie]@e Fesf to @@ 208 Sqdﬂ?}ﬂénts of heparin

(manu%q;':{url{etgnt%% ggl teiﬂ%g g% ?opgﬂ)t IJM mbip h%[‘f and the
flugressensedetensityhafrach mlufr@ewhemaasumdcmfaaemtatmn wiavetengthio$ 280
15 aﬁEP'h ?Pés c@X:va"vPr% éxﬁ%‘f@?é‘w hrﬁ@"ﬂ!iégﬁé}&ﬁ nVddn¥tafit x%vcg]ﬁlalyzed

tinme o ecorrp on o In_ rea

by an anplysing esofingre Sraphkad ipsisar #r{magniacwged by (Grophpad) asing the
equAB&S ll') e Ré%ﬁlts aﬁﬂiénhe&ﬁreh’fhﬂt af hb[)@ine&iss%ﬁiatlbﬁ‘ lcORIALR (K'dI value,

t he, co of .t he tit
unif YD (G bt 1§ AR ORBRA APl e s hoprg in Table 2.
The\tindiog ls‘emgﬂ@oﬁhil"ﬂm edlheparid Gecobiids strbB9 3y fhe K(fwallle'j&rcotrﬂs small.

fact ar tiy f
20 Th@ﬁ%%ﬁlf@ﬂé%&% &3 g%gfi‘é Howdd thblai%e Y\Fﬁg@ SS'S“%E q%lowed
thej ATHICM B2k 2 )afraniion rand/atge ATIBDG44 pekaf2d dractiamand the
AThuDIG¥a peak m)lﬂ%um&wea%é Wreshiekiihdidg SREmYES and
preparing an enzyne solution. 10 To an antithronbin
Il solution, 1.0 mM of an enzyne sol ution conpri sing
2.5 units/mM of thronbin (bdr;}anuf actured by Enzyne
Research Laboratories) antB%e% unit/m of heparin
(manuf act ¢ir ed by S GI\/A) was addedef(gll,/j)ovved by

reacti on at—=37t€ LY Stbseauentd 100 | of
2.0 MM S- :Q%Elgi%ﬁv?@ﬁé’& @éd by y DAi%7cnl- ?burey
Cheni cal s W@élpﬁﬁk@éubst r aBd6af 0.0hr onbiln was
added t her e ATTHIG4 peakd) t p 5971 £2.11
ATIII DG44 peak (2) 9.84 +0.97
Neuart 20.09 + 3.60

25
2. Measurement of heparin cofactor activity
It is known that thrombin inhibition rate of antithrombin III considerably
increases in the presence of heparin. Also, the binding reaction of thrombin with
antithrombin III occurs at a molar ratio of 1:1, and they mutually lose their activities
30  after the reaction, so that antithrombin reaction of the antithrombin completes within a
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15 develop color for 2 mnutes, and then the reaction
was stopped with 50% acetic acid. The residual
thronbin activity was cal cul ated fromthe absorbance
(A405 nm) of p- nitroaniline fornmed by the degradation
of S-2238 in the reaction mxture. In this case,

ma.ﬁ&:%ll tJM)& peflo f hm\é\%? H]%Splrgsﬁla(ge c%él]eaarilg ?IEP Zﬂ%parw fyﬁfactor activity
s NEmrtteths the eekichm! thvembinamdiartyl at ubes tisnecef thercotpdetion of the
antRh@RMiRFdaCifo | r% ofek Wo‘?t?é ﬂfkaﬁ%aﬁﬂ "4k to?'&gm}is)ecarﬁerﬁ@t{shfé the

cof act or aCtIVI was ca e act|
ampyfti ef thy ﬁsavataduatntltlv@mhm 1| #tqthed tl\m @frethe cpmpletion of the

amhm@aibumre@@ﬁ@qzwm FpcdieMint No Koinaag 4 Feqhdl Qo SBRiAS, t‘@ﬁtmued)

n obtained in Exanple 4-3 vvas measur ed,
zo’ﬁi\ég(g@zgfned activity values were expressed by the

act i vi lnyorfemtiotrhgnsueehe hépahnlmfaﬁ:torvuctlht)t, hebuffes sbiiion (pH 8.3)

Ei f ATl V5705
oL e B Ty "b'é??&"é(aﬁ%%ﬁgldwa%hf%ar%ﬁmd
Thig I sglution tmatusgd it ddutingnsamplé¢saanviapréparingeah enzyme solution.
To Rh YRAMRSHGIA memmon( ffo QPLAJ El%%meb%ILMJnsébmp?ﬁi %r

fraction

g{‘or ration)
of ngm bmwfb%u@ fbba@tnfablﬁe (%SG%BMOI%%QS wad § Wéml of
hepafiat(nehufietieéd by BIGNEAS was dided Olfollb{%d)fﬂ?l féad:tﬂi?ﬂ bﬂ mm for 5

L TONE A S SRVES S el A

Chemiasls) @sl a specifac sultstmae ofiithrombin efasraided thetetoBamd allowed to

dev% E@o’lor%y ? 'ﬁ#ﬂﬂﬁg S&O&%h )th Iéﬂﬁt%gj{w? htlagguka Mtﬂ %OV%acetic acid.

tron o sence 0
Q:bfﬁ uglk theembip wlprrtmwmam@atcd) fr@ﬁpﬂ@udxsomm(AAOS nm) of p-

nitro@AliAd fitmdd B9 th& &phdakiBR SF SRRk the r%@ctﬁﬁtdukﬁfré’ DIy his case,
i.n ‘an excess based. .on the a

esent
ant%#fowhffbﬁ%was ugg ip H&tme&%ﬂwata‘%%?%@géwgiuvldhe 3 of O Bioa
pg/tbr neuart Wés hspdadsi the s2pddrd |sﬁl§sTdrIce For- the [peéptaratioh Rff &) dlibration
cur{r ]a%‘d tlﬁ ﬁe%%lé P-]:Pfag ocn:-eﬁttné t\'{v%‘ %afalr%t}lﬁéd BY gle aCthILY 1un1t/ml) per unit
Vollpme (Hguidr vohamg). r SEhe kepasin anefactor adtivisy Houeech of by saﬂmles for
ekl Sl S ABO b B i S LAl sty o
Wert"(f"ﬁ’?é%eﬂr%’ the @ctiKiEHHBNE)i REA LI (Mash %@t Qﬁoraw srsafm,m in gig 8
The peakt foattion qzjouﬂ‘ AT 945705 oml feakl ﬁ7a,cé¢n @)rﬂﬂxsun W25 rdbwed
0/

sxmhlgtzbcft(edtg tt$ ‘thaé ng@q&&nanrﬁla%m% Ef?l}lverd %rgﬁaar'fmo %Ego aélalgacgured
by Mitsubishi Pharma Corporation), but the ATIII DG44 peak fraction (1) and ATIII
DG44 peak fraction (2) showed lower values than that of Neuart.

3. Measurement of thrombin inhibition secondary rate constant in the absence of
heparin

The thrombin inhibition secondary rate constant was measured in
accordance with a reference (J. Biol Chem., 271, 24460 (2002)).

Thrombin inhibition reaction of ATII in the absence of heparin can be
considered by approximating to a pseudo-primary reaction under conditions in which
antithrombin IIT is present in an excess amount based on the amount of thrombin, so that
the following equation 2) is formed.
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in diluting sanples and preparing an enzynme sol ution.
An enzynme solution conprising 100 nMantithronbin |11
and 10 nM thronbin was prepared and allowed to react
at 25C for a period of I to 40 mnutes. At each
period, 100 1 of 0.15 nM S 20 2238 (manufactured by
Daiichi Pure Chem cals) as a specific substrate of
thronbin was added thereto, and the absorbance (A405
Eq?ﬂﬂonf r approximately 2 mnutes was neasured. The
resi du@[]‘]‘,lar.megwmgqm];,ent rati on was cal cul ated from
the change i abs nce at each peri and the
pseudo- pri nalry r ath 0&%’,&%?%{}??“%5‘3“ eﬁhﬁ%ﬂred using the
above-descrijigqd edunial asnceitiration ofickdombian, t hronbin
i nhibition nd (unit/ M second)
in the abseilgocebgof éu%r‘ggmeérgt% B%F'ét ed using the
above- descri bed ftunerrul a 3). The secondary rate
constant of the sanples for evaluation obtained in
Ex_an'pge 4-3 is shown in Table 3. S.D. represents
Equatiopddr d devi at i on. Regar di ng the thronbin inhibition
secondafb;g:f]e[hq const ant in the absence of heparin, the
ATl glgzak frdactlons wedasllghtlylow
val ue, but HEapHal ©aiptles 30 for eval uation
showed sim I[ai’rT]actanuthrgfmbm [ilhahcaftratie human
pl asma-derived antithronbin 111 Neuart. Table 3
Secondary rate constant (- hep) /MsecS.D. ATIII MsS705.
peak (Ay@rapsly, @8 vrder o mgEuigTihe | thidsRtos iplibitiop eeomiary: rate

corlSst, Ebﬁfﬂir@cﬂu@ﬁg}) rﬂﬁ% 30 /M NaiHPS] OglﬁdNa@izOlmM
%ﬁpﬁﬁérﬁ"lfs‘g‘f

EDGASHO 1) T e

0
PEREHD NE‘H&B“ s0hgion was used
in sldotinglagaynplest and opreparity iafh eheyny evinion. ofAnhermmen sOlution

: L onstan t he
conf O R O bRl b
reagtras 257 feme peradd hﬁebm 0 mimates. metseack getigd,t 198 il of 0.15 mM §-
fa
223 ghig‘? ﬂae&rélPWBQuém Pﬁ&c?lg_ 992§1f) 4 Jﬂ)eaﬁﬁ %ﬁﬁsﬁﬁg@(ﬁ’ thrombin was

add§ i Wchp 4?8%%? i(é¥hg Bm) rﬁw'r F@%ﬂ%ﬂtela 3 minutes was

medyafad, Q‘he JrestBibal Eﬁ]&%ﬁ@oﬁfﬁﬁtﬁndﬁ/ﬁEc&aﬂ%Q@eMm the change in
. u i on_was_used i

obsBIRERRLE ach Befiod e ivudhuzbatE Sy 2Pttt A flsplpaed doing

the s&houcﬂdgscrrbmlrmqusmm 2).0. b wdditiomMhwémbinr orhitiomsdcdndaxy rate

congémogl IR/M/NEDS Id? Nn QE%'&H&?% %??@P@/n wgwcul’é@eﬁ uéfiglert hbve-

100 reacti on” at .
deserthed; fyrmyla 3).30 hﬁ geroadary tateq constant 1fothe sgmples 1 for gyaluation
obtﬁn&ﬂ&ﬁ Examp w‘wt 1&r @@dwhyinDaible s, Ruber @s@ht@adtfﬁﬁiaﬂsd@vmtlon

C t.e.of thronbin was. a ereto
&&&Pfﬁ R i SpheY e SER A the o Or hepatin, the
ATHI Ptddspeak §1 nfesction ahowdhe slighslydoad vahie; bmbalhof the other samples

for EPINGRIh AWM N activity to that of the human plasma-derived antithrombin
III Neuart.
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cal cul ated fromthe change in absorbance at each
period, and the pseudo-primary rate constant was

cal cul ated usi ng the above-described equation 2). In
addition, the thronbin inhibition secondary rate
constant in the presence of heparin-was cal cul ated
using the follow ng equatTﬂmeA) 20 Equation 4) kb. =

K~ O TAT]O F[K * AT 110 r 30
kobs:lg{)seubo-{)rl n‘Lr_);Lafn coeopdary ® atEw’ésﬁ‘%I‘F%éeéi rate

constant [H o: cbncentrafNisec of hepatin Kd: h&parin

ﬁ'fﬁfﬂffﬁﬂﬁ 8&&9”5 gggongﬁghqk gt I(:E)Engﬁltni '1§E+02
ﬁ@"gbg A0 i b 70 TREEHT b n § i bi 11D e 02
éérég k4 paaki cohst ant {dBit9M sec) pf the L8&sT 83

MﬂIIMleak(ﬁﬁ) ob ai ned BOEBx@hple 4-8, in theE+02
preseNs@arpf hepar n, vvassagaisoged wWith theggesHbls

D—I

sthowr T Tabte4— Regardimg—thernunericat—vatues,—for

exanple, 2.5 E + 07 5 neans 2.5x10. Also, S.D. neans

4. Meaftl@héht SV HHREMBR- inBRGGG 8Dl SRC eatiedny ihahe presence of
constant, the peak (2) fraction of ATIII Ms705 and

hepﬂ%‘ék (3) fraction of ATII|I MS705 showed simlar
acti viThe throtbai 1ﬁ]ﬁlbf$&)l11a&¢c,onﬂm§r tdie oShbthht Wmepmkples for

evalhtiph oRf T TIANGHe 43, 57 R SHEHREE b bOGS WS mBRfich U5 the
followiogr m#ﬂiqdem Beroedhnon witi reﬁe;ramde [Rivchems .»f,om ?%(1%2)]
First 28 bL Aty m,yﬁd}.ggrkp e&&;féml gnﬂmé;@&ﬂog &Y MNAEE 0.1 mM

fesence ) I n the reconbi nant
EDEMH:E} andb 0nl% |I1EG &PB@J w&aéoprsgar%u nkhis Rufferepipen wag used in
diluting %amﬂ'éstahﬂ p@édaﬁh hanfzyint sbRSoh.OURH ehfdhe Solufiéd6dhfiising

05T 315 S B bk o b b By R e

added to b®) menaf amtitlirombinnibi, folldvtedhyoctadied dd25S forgl tat 3eminutes,
a5 09 S sk i Py L, (el o
Speﬁtﬁawﬂbszyaze gEthrogbin wes ad t)metq, amsxbg absoghance (A46E nm) for
appFbh@mdtelyt2 ORinutes was measured. The residual thrombin concentration was
calculated from the change in absorbance at each period, and the pseudo-primary rate
constant was calculated using the above-described equation 2). In addition, the
thrombin inhibition secondary rate constant in the presence:of heparin was caleulated

using the following ecjuation 4).

Equation 4)

k,, = k*[H]a-__LA_'I_‘]l__ka *[AT]
ke  Kd+ [AT], ot 0
kobs:  pseudo-primary rate constant
k: secondary rate constant
[Hle: concentration of heparin
Kd: heparin dissociation constant
[AT]Jo: antithrombin III concentration

kuncat:  Secondary rate constant in the absence of heparin
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ATl 1 DHAdpeak(1l)8. 7E+061. 1E+04 ATI I DHA4 peak

(2)2.0E + 078.1E + 05 Neuart2.3E + 072.9E + 05 Asa

result of the analyses in Exanples 4 and 5, it was

shown that the reconbinant antithronbin Il produced

by the FLITS gene-doubl e-knockout cell line is a 20
protein having simlar properties to those of the

human pl asma-derived antithronbin 111, in terns of

t he suBler thedrabin istibitioh vecadandathicohagitCanit/BI$acy of ihe Samples

for eUalg dgﬁbiﬂﬁw %p@%ﬁ ir Ty ﬁn‘enbl Iri] e (ﬁq}e Srlthr S}gnJ%IrrréeaSl]lrted with
theur@su%aghmwﬁblheaﬂ t Regardiog thisi nmlcaimaluelsr fowigkample, 2.5 E + 07
meﬂ{soljyﬁﬁﬂ b)&ls‘ohg L) Lﬂ%ang %%dﬁﬁ%ﬁtlﬂﬁnoﬁ%yﬁmg ¢he sdcbfifary rate

IS sujta a,supstjtute

consag (bt S (20 Bactinn oAb MST03 0 heal: G sstieneof ATIII MST0S
sholwed lsEhitiraRtivity anihaofatéudrthst thé m‘mm@ b&wkl) fractlon showed

in Il in F knocout el.l:
= o detshly [ Gl g o K30 S50 G (eEfagien djto showed a sightly
lowex palee si Baped omubiatrésah, it yyae found hhatrarfracnbn hhviogtow attithrombin

acucng lﬁ'm@f }&e?éeesfe f.éep%si,pt Q &ﬁ%@ph I m&%%%fhbmm %{ﬁhﬁbmbm i

I on cou

pmﬂv% h}h!esma ther GHRAD G4 celitlinee Opphe mlwarhamhnt wiah rf@\msiu that a
fradtioh Yiﬁﬁl]? Uélﬁimﬁgﬂ SRhiIN td%tl@lt)gl fol &k Ner RS ilisan \YiSma-derived

ant@a’ﬁﬁ@ ﬁ&.@/ i thoqwﬁpm 5@%%QWP1@ Azpgueed by using

them&geﬂ&doﬁhlb-&aoélﬂmt Belbliimedi ng type sugar chains, all
of the expressed reconbinant antithronbin Il 10
becone the O-type. 1. Pre ratl on of plasmd
pBS- ATI I 1 N135Q Firstly, ley#i go DNA prinmers for

site-directed nut agene3| s (SRebhdaby rm,;g{;mg@dh@;) for

repl aci ng the 167th—aspat ne—residug—counting_from
the N 15 terninal to a gf¥mni ne res|due were

ATEDMISTAs ek e pntit hrpsBi+od |1 geng sequeneE + 06
Aﬂmmﬁ@s Eﬁc § 599, SEQ »BNQdy . Using the pBIRrATHY |

’T‘?ﬁg ageﬁégi 8‘§E+6hep|tolelngldat g’ t he1'1E+O4
g‘h ‘{) ?)II CDNA s g en7gl usi ng| t he 8.1E +05

aboveNewskr i bed pfimers &AE T4 ck Chahge(r) 2.9E+05

Site-Directed Mitagenesis Kit (manufactured by
STRATAGENE) . The nmethod was carried out in 20
“accor dshigaewlt af theeanabyseniin Examplesdt eed Shét Wag shown that the

rmﬁ?ﬁﬁgg%ﬁhggg??gﬁ%ﬁgl prigPaTegl geﬁetﬁﬁﬁblélﬁﬁcﬁ&& cell line is a
profeft havig i ACRIOPETeDlp f@sséﬁbeqlw Hhiata-diined dopiHiRmbin I
in temqurnhemgwemhmmbxmmk andli biglogidhlodeyi®itibe) it soaiparisdy with the
recgz)gﬂﬁf n ﬁg@ﬁ@?ﬁ%}?ﬁmg c'&%%y%d?ﬁ(g@e(% ?elillf G uﬁ%ﬁ% result,
it wehdmwratdﬂame dedombixppt aesthi2mbii HE petduned) by the & lsgdne-donble-
knoekaﬁ m.-ﬂi iRBR fikable B 3Eh g ate g‘b:st'hé‘ Guaf gmpégfew%wmm%mbm

full translation region of a nutati
IIantlthrorr‘mn 11 (ATMN135Q was

-
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obtained (Fig. 6). 2. Preparation of expression vector

PKAN- ATI 1 I N135Q 30 In 17 | of sterile water, 3 g of

t he pBS- ATI I MN135Q prepared in the above was

di ssol ved, 10 units of EcoRl (manufactured by Takara

Bi 0), 10 units of BanmH (manufactured by Takara Bi o)
Exﬁﬂ@ of 10 x H buffer were added thereto to

pare 20 | of a reaction mxture, and then the

Exrznegiw ¢faamine acidi edified recambinagk antithrambindlIGnfRIJ T8 gene-double-
kndi®@HGSce)Next, 3 gg of a plasm d pKANTEX93 (described in

W97/ 10354) 35 was dissolved in 17.5 | of sterile

wat er . ARFUERIgHE-dogblgrinoskayt cell smablenef expressing @ mutatipn type
huad ﬁrﬁfthﬂoﬁlb‘irhﬁlﬂﬁﬂréihhm reﬁaea t@ﬁs '%THM@SQ") Hh Whit!heas}ﬁﬁ’ﬁgme

@ gcarr out -81 stian reaction at
res V@Zall& léi Hbapg OIAFPIéqtlnghg'O{ne gﬁotﬁrmmal ot mature type human
antthrenbid &b was chiostioated withacgliamite rtidoe wasprdpaed by die method
sth\{ eﬁél@ ' tain ﬂ]n Y:\g %ct‘l:o rrsin%g}l?%A]T[ﬁlﬁ% i(g {n@gsqtlf [ ﬁgs addmon

Sltels lfmt Nehmthugd t)rpg smgarmhams, ajf ofBheretkpressad) rez:ombmann @nt;thlmmbm III
becBHietRE pltPpd he sol ution, 20 pl of a reaction mxture
was prepared to 5 carry out the digestion reaction at
37C for 16 hours. The pBS-ATII1N135Q fragnent

1. Rrgﬁdﬂﬂlongiﬂﬁﬂs)nﬁa@gnmmﬁﬁz f ragment d( Ecoiel - Iiam—n ))
obt ai n,the .abo wer e sybje to %
agar octruly P eliPobA b Rk Siisirenipt e (sEQ D
NQGan3é &d 3kbﬁo1ofepﬂ]l\dmg‘ theeg ¥ETth sasperagine eepdod |cumhty1g from the N-
t
terfillel 4 £ i S Pekqrof 1L 85 ity St 11 gone saquence
(Unifogne; ts. 7_L5(§980$|E Tﬂ@ 130 Hgmefthq RBSpAFHIF prggared in Example 2-2

as 8JeMplatd, N&%@Qe&eatm ené§§ s -aBaldd o t&omﬁﬂueﬁlbld m cDNA
93 fr EcoRl. - anf and

rified pKANT
seqlpTich i Tigc PHpedes 3:90?9 Fognd LUk Glagees o Si-DifSeted
MugagendsheKiti (ganufactureibiey SORATIGENE). | eﬁleombthaﬂ v@a@@afrmﬂ out in

u h h t,.aj n
acc%ﬁdaF@e {vﬁh tlyslbg@:a'i ??T(%ln%? Bi%uléﬁﬁe d(i)?)ajf o;ﬁ%ﬁ %ﬁ’es dézs)repared
fromaghe r msf mbtased Byansfosmants ngismgp] QRAIrep®NAPIE Mmmep Kit
(ménh?a_cﬂﬁé@b& OIAGEN)S fnd "R&E ﬂﬁ%leﬂﬁdgsé%;e%@ésr WerPafalyzed using

ni pre factured mut at i o
'P%T‘P (agtex Fﬁ%ﬁwep@pg M@s%?aaﬁow Kig rﬁ%ﬂ fgan %*ﬁ?tﬁﬁad by
}dlﬂdlBlosﬁtﬁﬁN—) Ald b IDWA 5eduences A PRISM.3 (F(ganuBcturdd by Applied

nLLaguction of AT L] NL3
B s AR SRR GRgREATHRS (KR scquence
of prﬁammslatmasgop rofpramedation peraptithrémbinnHE (ATEBNY35Q) was
obthiftd @4 %cg_}d into the FUT8 gene-doubl e-knockout cell

prepared’in Exanple 1. The gene introduction was
carried out by the foll ow ng procedure in accordance

2. le-(%%ah’attdﬁgafeﬁ prRsdidORREc!p mms et ﬁ[s@/t ot echnol ogy, 3,
oA AR R 96 HLE Waksrod o 8t e PRB AR D, prepprein the
aboge vemacdissolved] A0 wmits afofitaRnnaguf20tureco by NizRBaxfaf B10),310 units of
I
BaplP (LA )T INOTRRLE PP 1800 RS MO 4L Breo 10
prepaig 29nd c@,aoqegggyl mrph@ddﬁhgféghq digestion reaction ‘was carried out at

37°C for 16 hours. Next, 3 ng of a plasmid pKANTEX93 (described in W097/10354)
was dissolved in 17.5 pl of sterile water. By adding 10 units of EcoR] and 2 pl of 10 x
H buffer to the solution, 20 pl of a reaction mixture was prepared to carry out the
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AL

reaction was carried out at 37C for 16 hours. After
the reaction, the reaction mxture was purified by
phenol / chl orof orm extraction treatnment and et hano
precipitation to 30 thereby recover the |inear

pl asm d. Next, the FUT8 gene-doubl e-knockout cel

ol RRHOT R e DR o el Rt
extfacBomrirziatrhenk HRCOEtharhl OprasipitdtionMy€k2 partied prugpamd tlke recovered
i . Ll.s/ g, .. A [PPoY PPN
R
andgB dW ©f d B ik ibwéer 19 Heaolugions?A ol ofa fredction shigtiee whs prepared to

c ﬁnﬁz\miééiomraeﬁbﬁ 8P d for N8 hehrsed Tho bB S ETEMNYS8 fragment

t di st ahce,
Eegbl v

2 Ln 1nter-electrode ) X
aa WA AN ssrisr Genkl-Prmbih pbieingtl ipatbe above
weteadubp I jeetéldlqutl.ﬁ%i MV}tiﬁgm"@gs%bg&Jl gllét(:}ﬂ’rqﬂ@i@sid, Qfd dpyﬂogﬁnaft?af,ielA kbp
ufacture . under, caonditjons
and 7 3bp ' oF PIRELRERGIF ut¥ Spobuy it hihe QA Gel
Extragpiani Kit. (ménudactesd r hy QI AGEN). heNgetn €204l nofr @d vectieom , mixture
I b ' f
corfl1finf 30 neUoRE RRLAEH UBS. ATERENICrehdincl (oMl 30 ng of
the gBPd PEANEENPS fraguont( (FoR1-BavBl) oL igatiow High Gnanufuctured
by Tawwéem aﬁaas:,t %&H leé@nghprgﬂca{rair, gg&hﬁQigeNgérgﬁhamTeS&%;r%%m@{ 16°C for
16 Bt at gatrmad@% / Fine lesmg- bi% gngﬁzt el rsgpin DHSx
(maxifeetired by dldysbo Oﬂiarll(.jtﬂ.a@ds rt&glsﬂoymé&. eiBi,epr)eparTrggi‘a plasmid DNA
' ] .ou n ondi-t i ons o
froff it ythg (PR Bp R DIAPERR SRENCHIRES KB, (mafhfictured by
QIAGEN) k\huaatidaNyPS AT rantitdorbid Bk expressbtraplasdid fortangmal cell,
KARQO, ' ; or 6 days, and then the
P cul %ﬁ%@?ﬁ%ﬁﬁtogﬁat&iéd\ﬁ%g%i scar deé and the | MDM
medi um suppl enmented with 10% di al yzed fetal bovine
3. Berbdhiotioh A TIINYEISQR Bk pfresdicanplashid indd FEMTROdeneiadtiBle-knockout
Il(I\/TI'X) (manufactured by SIGVW) was di spensed at 100
“Ri/well. 15 The cul turi ng was continued for 9 days
whi | e Trepehsinity pKAN- ATBHBINIZSQx prepagilng  Bsarkpleab-2amas stably
: [
intr OB VED (T Bott SRR ANk but Sl Bri o IR RIS, | The gone
intraduagn vy cadied oul ﬁg tha cfoll ymmepERcadrs uisp ResoEdange with the
eledticpbratidl Yhethadl (HesledinbR) ,@;&BBI QIQQ@Q}J.mFit’é@y,g{cmﬂég ?f- ch plasmid
at_an..interval] of 3 to -
i SN R T X
contamiog 20 24 ofiNEBufflen’ émafifictened by dew Englayd BiofHta) and 100 unites
. t ' i .
of S WRFEAIE e MU (I D ent BREISRY BEGIAIR) sk d f Ml gestion
reaqtiomiwasecarrinsh ol ap B Erkefnr d@ howrs: h AFpyihs meastiond thegeagtion mixture
waPPYifQl B¢ PheholRM @by mISRiasidL tdataiad: akd efMndT Fre%fpitﬁﬁon to
e

interval of 3.to 4 days, tional xpandi, n
thesgPY, Totiver e, WARH GRS ng e Hifs FLTAn RELF Bl oty cel
obtaifi€dl mNExtdinple 2 waS. sufjended incnKFBS bhffer (il 32 nimgHIKCl, 2.7 mmol/1
r ' 3 Fr.om.e f e 0
N SHGURASTL ISR TERTEREnel 11SpRGHP SR i
suspension of 8x10” cells/mi. After 200 pl of the cell suspension (1.6x10° cells) was
mixed with 9 g of the above-described linear plasmid, a full volume of the cell-DNA
mixture was transferred into Gene Pulser Cuvette (2 mm in inter-electrode distance,
manufactured by BIO-RAD), and gene introduction was carried out using an
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above item 1.0x106 cells were collected, suspended in
5 mM of the | MDM nedium supplenented with 10%

di al yzed fetal bovine serum 50 g/m gentam cin and
500 nM 30 MIrX, and then cultured by inoculating into a
tissue culture flask (manufactured by Geiner). Three

ele(q Cp%r&foh dfewcg g}e%?fl?; &él%rgghianu ct%’lelld} u{ﬁ’:@,g ()ﬂ‘{a'}él?ﬂ Eé%l\ﬁlons of
35Q Neinspipeer yﬁt@ntand@éo ndaBueledrigsapagitiEl | Sitef garrylng out the gene
mn%ﬁﬁétf&ﬂ! Otﬁp' el %ﬁ_iﬂ }13105 @va{l r%ﬁ;?éfnﬁ&i Lﬁlego by Abf | M medmm

i ol ogi pr.oduci ng cel

marwéacﬁgﬁﬁ gu %sTe&awlpg@s)owpplmeat@é FrithaHEe (v Fpt@lﬁwvme serum
mﬁﬂ&l’dbﬂlre@%yaii‘f@%aﬁlddglés %nELSbsﬁg/hﬂ tof ﬁnﬁ@iﬂaﬁﬂanufactured by

Naéaga glueggue%)wéﬁéfu%%(ga&?:{j atpf@p t/\g?lr BH%G- { liates g)r adﬁe’arent cells

(mddmfactakd hpGreined)o Fhy cutuking &famedmemoilihmder conditions of 5% CQ,
sHopl N135Q- expr essi ng FUT8 gene- doubl e- knockout cel |

Ine prepared in the above itemwas naturalized to a
serumfree nediumin the sanme manner 5 as in Exanple

4, dbt&lmnEtﬁ’M?kLreélktﬁﬁté@:ﬁ%m%uspended in 15 m Of the
serumiree di um descri bed i n Exanp ‘5? gl ve,
€@

densi t ¥hePK é%’ AGHINLT Qo ntodyped Fq\l@abraa@@dlm aveltzgn were
culﬁt‘n:cbgﬁlt & ddysf :a?ﬁkheﬁrﬂw ¥ﬁm¢k% EniyintSoxdRe Mikkarded gaﬂ rtltie II:IDM
u a r i.n S [ ou a
medim sippfementd @%Waﬁ*@w@ﬁf“ﬁ RSB 050 s SRy, and
50 BMJmGthIOtraxatelgMWé@ (omnufactureiuby, SIGMAalwaS| dlsliehs;:dcm 00 gll/well.

Thd b as (gﬂum 0k Fb &QQWhﬂg r atlﬁtlﬁg Hﬁfakﬂ} gﬂ:hgﬁ/gi%ork

onto t ace,
at grppnteryil ‘?ﬁ"n% to duflaysr eNests sﬂ@q culmrwsewasrﬁ@tme# fon W days while

rep&xinB aRE sediindl %Sé&ahgﬂge\ﬁ(ﬁﬁ(QIsmgatg@ IO ﬁb@hhh'iri Plenfited with
B U e i GG o B A at o
of 3 wdv-dcddysuand thevisallyefoeratd dolahieawera imscuhkedoint3 atdd well plate

(maqlﬁ F{%ﬁ}fr i S#Er?lﬁﬁ}n %élel%qu;lﬂnt"f‘ tﬁ? rtlllimg:gelvsrlasc’ f.)ﬁm}ueﬁ for Ilgl\tilays
whliesrqawmgmhsmdAmvsxdangMgmrkamgrtwaMmecbm lmnlmented
w;tﬁ'ﬁd%lﬂ"al%&@d FQEShAMe SAURE S0 PYAh SRk ARRINAR S{ﬁi AMVTREEX at an
Eef obt ai ned cel | hlne vvag uspended in 15 m gf..
mwm'ﬂi Uy th S@Y$re OPHRRRLY EFRAR 'algdé*ﬁ-'smr'gﬁea% thepgby @htaining
trargfdrantsiresistaht e SOQNMAMBYK. | nocul ating into a 125 m

-~capacity flask. Three days after the culturing, the

culture supernatant was recovered, and the anmount of
5. Selsstiompreedtlingriughly produicing IATIIRUA6G ned i n t he 20

super ngbAdachas tﬁ@?e%fa?@o@%n{‘ﬂd |r§°§t£:ﬁrceﬁrlﬁfe§ b rin the

ATI 1] Ki t f act t
aboz(ffa e )rh St (CP : lﬁs@?ec e&liﬁ%e@s é@ﬁppme'énéo¥ @éln?fr ﬁ%l 3 ﬂ@dlum

supplefriented vtfllﬁﬁlo% ldkﬂy&e% _ﬁt:d?ﬁa\g@é EHMLI: I\/IS%mO ugﬂmlsgeﬁﬁﬂﬁﬁﬁtah@ 300 nM
i ne

M Spchen oifired S nmO AT Aot pek SRaRugfibred by

Greii@y). 2(0dee days aficRMheBEulARRNGO thencultotee supatriatani waRPatervered, and

e

antifhrgmbin (ATHRoki, (mapyfarivsed i 4 Ib'é(r Biglogigalpale) select a highly

rozﬁi&sf QLN Qine. 2 THE Abthed %ﬁp@arﬁs& QubPiif aREordRtdet WitR "Mk manual

attalclgeld tg Vlthrz]ag ﬁ]ggn%t?xmd Neuart (manufactured by Mitsubishi Pharma

Corporation) was used as the standard preparation.

an
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type sugar chain in which fucose is not bound to
N-acetyl gl ucosanine in the reducing end was obtained
by the nethod described in Exanple 4, and it was
confirmed that the 30 nunmber of the conplex type

N- gl ycosi de-1inked sugar chains was three. In
addition, as a result of neasuring biol ogica
activities of the antithronmbin Il by the method

6. Niggralizdtied to serimmafigd medipmi t was confirmed that the

h d .

s ﬁgﬂ '61:}1 a'ngﬁ‘ﬁg‘Nﬁ 5(2 %xﬁrg&%ﬁanFU'T? 3 C%%g}élﬁg% 1§ %ﬂ%él%ut celh line
prepased rpfihe abowe kant was na@éﬂdl@ﬁdm ysmefrmngchmun aheesame manner
as 1%' E}&'rrfﬁl@ aflt | yrifai &hq{ne &Msb&ﬂ%@ IQfIStrHleofr@HE @Ehl‘ﬁ{‘ frb Rfedium

re nt antltro in 11l pressed by
D&%&‘ 4-1tggivsadgpsty pt SH1G qﬁlﬁ(gﬂ énd e@rqulalt%@to a 125
ml-wdsmealh figks (ﬁi@ﬁuf&dtﬂfeﬁs sy OEHRIMR) RN cAhZ VIR agleuRufiig. The
cat al yzi ) |on t.o.convert
cul g Wabisaiodc R 4 33X 200 ebpribisiogesd pt SBigo JBATRG apd when
subtcabturing mswsltra:dtout;l-m IB(?AA tbe bonitdl lasks whk eepli@d b@iMowing air

confﬁ+ih% (SE/E% &;ng :tllle/ﬁ%ﬁ/ﬁl%g?{:b euﬁﬁ‘? szJmAtzaﬁ 41 i\%%%kﬂ)mmsbf the
cultyeeyivessel valvireact Thee medipm [wasi @xcbg«m)i %odﬂyau prggfteroggnd sub-
cultf.xﬁh |wd§%h'ﬂéﬂ S@ 4 Nan( ﬁBé)laﬁdﬁaﬂ'éHsﬁytows&@o’ouellsnﬂl bk @&eaﬂl day.

oncentration of Su uf act ure
Theig chhe ¢ sy 'Hﬁrm&s‘fv#greaeafer” el o1l B e iond weeks to
neulizeuthe delimmne tiac idﬂﬁlﬁd'rdﬁymahﬁmnelﬁ)y thﬁld.llﬁiring\l\ﬁ @ell dine pKAN-

I hi
ATRRRHCEAPMEy B vish BAF Bl ths sl B8 eyl ot ngs cause
aggmgatien ves pbgme(iheifhe thuistobtainedf esilrlog was suspéa@g) in 15 ml of the
sen(lﬁ%‘%b'frﬁ&ﬁﬁ’rhqg Ve h%éh;hf Sle@bxld? &llg‘gd%tdgcu%%lgd&g%’ BlcfMating

manuf act ur ed I nvit

intozpy déel mlreapasity ﬂﬁ*&f t H@f‘i?e&ﬁ a\ﬁ@f éhe enliugRgdthe cudtiiem spgnatant

wassmtofxaed Samb rm?a Aot I@fajecclﬁﬁﬁdtnirhezlmtﬂ‘tﬂr@ﬁ‘ﬂbiﬂ‘l glICthdtalh@l in the
con ner 0 e covere

supg PR T meatn b Ring P13 i ompin G K5 GRbGfetited by

Affoaly [Biclogical) ite goreivoh thetsipsvasl equeasecglm/aecqncekﬁrmonpf 6fugimkin the

CUI%%SS hen%‘m ]Ika%/tg};'% n?d nﬁ?d mt"’h %. oﬁka en:irﬁgr?\il\ll\gd“wwfS705

was(deRRsited s dr & e e Safauéugust 10, 2004,
as RERVM a1 0084 &y InﬁérhﬂWnﬁEletE}ﬁ © L‘nlu§m Dépositay INafiondl tastififte of

- Adigi ) b Kol g, Lpt TR " fiees S T Py e

Tsuknb;h&id, Thaaki, éapan).f recovered and 20 suspended in the

d escr ::[El §géaﬁ)§1 '5'“1&1&1&?%& %Cdn{]mtl ? }cln‘ﬂ:;m i r}%g{nﬁgals(fomplex

ove, and I hocu

typgsugak chan imwhigheiycossus mat boqnﬁlem@ﬂamtﬂgbwownnmthe reducing
endmmb@alﬁ thehetRod! SébEhBéﬂ R Exhnfi04 CHldl iB 4ME bbnfirkied that the

eI e B o SO it 1o oo

as /et rc)f mmunﬁgi daslogisal actwtttea aif me rapeithirsr@binOII ibip thla amethod
des&ﬁ)%duig] E:é'}ns;ﬁﬁeSC Y t\JslfJarsl Nhaat e f al the h%ﬁéj\ene gsB{)cr}auOé) SO ant is

ubator us-for
sngmfé@mlﬁ smalersandnthaOey Rgarn c@f@tuor lactmtg ang the thrombin inhibition

sec&ﬁ%ﬁrr Fit@ %dn%ﬁ?pfm%nm higheP HRRVALH FFAhT NG aEn type

obt ai ned | ect
recombmant antithrombin III expressed by the CHO/DG44 cell.
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resistant CHO D&A4 cell lines 30 The expressed anount

of CGDP-nmannose 4, 6-dehydratase as an enzyne capable

of catal yzi ng dehydrogenati on to convert GDP-nannose

i nto GDP-4-keto, 6- deoxy-GDP-nmannose in each of the

| ectin-resistant CHO D4 cell lines obtained in the
E ab ngl tem was anal yzed in the foll ow ng manner usi ng
XARL'BER nethod. (1) Preparation of RNA from
Oblagiitg of cedislimmd which QoY h¥tA4pass gedei ofanandype QW ofatadfzing

deh?zhllz%el%tt%h t?ogr% nﬁj@ n?%o%e%ﬂ) @5?\4@%2 gra(f gr%}{ I -fnannose;
1. @btmlr@mmﬁmﬁhm GO/MGehcallitehe | ecti n-resi stant

CHO’ t
1 SRSV TEH iatd TN AN D o

cullwedQIJA@EI\BMD SOYQEHEE) inedinm hBMDMt ménunb feanufactured by

Inv\i}édg@ﬁj’k@ﬁnt ﬁi—éﬁiﬁg qg‘ﬂ? f;et?llm Bgﬁﬂé‘ sel,rﬁulns(lslas{g1 ng!la\r&xfﬁﬁmg @g (fnwﬁr%) and
S S |

1 Qe R o F weriony Rafibtnaadnydritostn] Singad ca’ fask

for agherdre suhumjmhmfaémfedmj-(ﬂ@ﬁe()nm}flbwed e @rdbiferate until reaching

JustI l%li\fbllertﬂg %?%1 fldel @&§§ %@(f e\ﬁ]\ﬂa {hg %e DShitnus tIﬁloﬁsﬂ)ulbecco PBS

hed ere express
(hexginafier referegd toFasdtRS)rmgantactysy tmtmgan] . ibmﬂ ef 0{0§% trypsin

(ma%ﬁf'dcfdfedq H?llh\;lifogén) Qﬁ‘lﬁtbd%tﬁ I?'BSr @§§3 Q@&édvtﬁe&ﬁi hnd the cglls were

t randed I es prepare

allom@ tsbsg%islvgtt %S' n%r émwvtmf i afalcﬂff éherrRﬁ&a ithe epigae ceefwner
botldeR VER 96&166 rReltk lvﬂ:tré hecofvelel Oy ROcdhnm mgﬁtmnl%pt%ﬁ@{ géfkrally
on m ure r .
caryec i bl Rl nd irFadedl 2% o syt B 105 catistont by adding
the IMDM 1B SCIOJTHTE(1p ahedinem, andt thera® i fitmliofah diylafiakageat, MNNG

(ma‘ﬁp f‘@d ﬁ&%@ M, od a‘“%@ or %ﬁgl:] %@E“% FheDdtb! 9 0 % ﬁfoW?iF‘%ﬁae cells

to stang a5375% fera} Hayst mtahsoa eg%@@qor (ma qtunerlrbé' BéBM)eéhe culture
sup&inAGhe wast disiacRd, GRIVhe adEnk Qﬁer@rﬁ@.ﬂﬁ@dpééled Rex, QJ@&Wéred and

sl 5 B, RPAF st ol Sy " S S

aboveamii then imodatedah® a 06+veilsilate foo bdheeat tculiregimafdfactuosd by

r
Asa‘ﬂpTegﬂng %s?r:lga d%ﬂ%ﬁn&?_haéo 9?? %éﬁl 21“ on%agﬂtv%flh&}qg%/ﬁﬂ rof &ens
cu!znyrw@ggmﬁmm ﬂ@rqnaﬂqrtreferrpé topds CAc H@anu&qmrpd hy Mestor) was
addédlsa&s R4l J¥h&dntafonVasthe %ﬁ?ﬁ edAheft AMAFiAS 8t 37°C for for 2 weeks in a

electro rag nsvveesalne

Gha6P 26 T dormedc el ies BoreamreL G eprBret R S4T0RG44

cellamamnt of the expected DNA fragnment of approximtely

800 bp was neasured using Fluor Inmager Sl

Iggt manuf actured by Ml ecul ar Dynamics). As a result, it
srraipitéont of GRPawannpire dcdehydeiasn ORNR aftthe obtained lectin-

res1§thﬁﬂ¢ﬁ0/lb@¥@kelﬂ¥né§s' ng every cell line-derived single-
s rand (i'\‘?a 30 (3) Analysis of the ‘(fxpressed anount
erpsessed; aeloaehya Branangasse 4$sdehydirtase pgran enzyme

capﬂﬂé b tatddyeing Hélgrdﬁogéhﬁ&&ﬁﬁb aonvent GDP-iNfoB® iito SGDP-4-keto, 6-
deoﬁy-%ﬁiﬁ-h drrlc%teansleea OF the lectln resistant CHO/DG44 cell lines obtained in
the above item was analyzed in the following manner using RT-PCR method.
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respective lectin-resistant CHO D&X4 cell |ines
obtained in the above item (1) was analyzed. In order
to anplify cDNA of GDP-nmannose 4, 6-dehydratase gene by
PCR, 35 a synthetic oligo DNA priner of 26 mer having
the nucl eotide sequence represented by SEQ ID NO 34

o FRenuiioe K el Ehuretin Ko Biody- delyo & | Bhfeparaton of

single strapded pddedl fromthe cDNA sequence of

- t
b Rl SR PR
lin HQADQ4[4 cgll)@néxaqiaqf B@flﬁ@m-l(eﬂmmf GBO/PEd 4 topll Taks pbtained in
iten®1 U Qhis Fkath %W&isf‘}’iﬁté& %nE Efa@ r 057 g‘EAGEN) in
yner ase anUf ctured ara S uzo an

aCCBTdIaP‘PFe V&t tthe tINRTUSHPRID amhesr ﬂ\%ﬁ‘% oPulsegyéntlynngierstranded
cDHAdwas3 ijmmrﬂeelﬂfurmg ugaaf t4vh REAPInadeeul Of B réactibn edgfir®hsing

r t|ve derived s
SUBER, SEERT. Sy HBBeit R i riol 1R TR B by
Invithrgen pinciccardanceiwithuthe insaractivena tattachad tlﬁaﬁ@of or 5 m nutes,
and then 30 cycles of the reaction, one cycle
consi sting of reaction at 94C for one m nute and

(2) Amalysis of expresdm quantity ofifrartiegenewsies RF-RGRri ed out by
US' ng MJJ@WE&E\, ﬁﬂzﬂﬁf of 8 &f”lﬁ@ WpEdtieCll DheRREKES single-

s AR R ki e Apeotn D) oRoPLUPR.S B-actin FENA

by ]Ell&lﬁvfars&gmiﬁmea 1Mﬂfed‘oﬁd\ﬂﬂnge§hnusn ng Cyber G een

f d.th t Of et
cxpoct TRt S grisattiopr Paa), R sty rggytactured by
TakarsaShuzeg, U2imM ofgdllﬂ'ﬁl’s Ihiger oSIEX fag pobmeansed niapufactured by
Tak¥P SkikboRand ¥ RN G khe tlﬁtiE %ﬁgé DNA hriﬂ?ﬁs 31581%'16' NOE92 and

that a cell line in essi o nnose

331 goptaining, as shedemplitn O 4 el ofifach ebtherrgwpactive Gsildinerderived single-

strahh»al ebNa sblé pz&eﬂl &5 bl Adhve @navmﬂ& &ehl thblreﬁﬁlonmeture
no ebi SS1.,0Nn

Was4 %atﬁ%ﬁygb%a{: afox gmu%san NS cwée o ieachn. Pre,gcle
con@bml@{ reacticnhit 9460 foecotd mimutevehrenetginsdt HBCE forf 2 mtinutes, were

canti&Hilt %Qi:iﬂlg'ﬁﬁﬂ 'l%%hhad d)lcﬁ W act %g‘éwﬁ% E gﬁ; Oﬂf&er 10

pl crfééif §‘€S&H€’6 B4R geacon, mpislurs Wavvﬁmwtwb@oqueﬁw@phqﬁﬁs the
DNAL@@im@ifsaweresgmim M@ e etrf(ﬂeaugﬁdnufaehﬂembgs BMIAS, 4h@ then the
amc}lléllgc ﬁ}l}eigt?%gt%g Eé}ég fragment o&aﬁﬁrge aéeqy %%Mpgﬁgé measureg| using
Fludr Jioeggiet iSbmefufacioed ey Mobwulad DynafiqspsiAs emesult, it-was able to

det&e gfeyéggéega{;@ e-ﬁwsﬁlﬁy gtgas ggﬁm {AIV%ILBS/ dfsﬁ%%% eﬁrlﬂleid"eh%@ Bngle-

DON&ally, it showed resistance to a rredl um
suppl enented with 25 1 ng/ml in -final concentration

Plsu sativum a Iut| (hereinafter referred to
&) 3&'@3& theFrRTesEac ARG @E’&mnw 4603k fiatsg gene using RT-
PCBmpeflodnented with 1 rTg/m in final concentration of
Al euri ant i ctin after edhQ as
AAL, nl\ger)](?}futglg { 6?1%(51583 amc{%lg to? Cs%lpgbln%ose é%elsy aseI %ene in the
respettivse lefctinresistant @HD&BGM aec dmes odbtmlmdemz §h¢eahoarp dtsime (b was

analG2¢ A y[ﬁ'd?&’er t%ﬂbbﬁﬁ?&?ﬂ% %DP%&H{&L‘@&% drathed Gede by PCR,

'ntq nnose i’s t exp S5 8
a synthetic ollgo DNA pnmer of 26 mer having the nucleotide sequence represented by

SEQ ID NQO:34 and a synthetic oligo DNA primer of 28 mer having the nucleotide
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Using a T75 flask for adherent culture (manufactured
by Geiner), each of CHQ D&A4 cell and the CHO SM
cell line obtained in the above was cultured in 35

| MDM FBS(10) - HT(1) nediumuntil it reached just before
the confluent stage, and then genom c DNA was prepared

seqhed EHeRAREELSHO, T NOTS itp SRS ! s ZONA sequence of
CHO1 sgibylprivesh GDMvnanness 416t dshydratage mopresenBidAbyaSEQ ID NO:38.

Sulﬂbiﬁﬁ{l y.em MV&Tar}'em{on'nﬁxﬁQQ 1I x BX Thy Bhﬁée(lnﬁlﬁﬁfa%fured I:BLI_Takara
or}VI( pH_8 gr I.S-

Eb% Tl%\]rmxt,gfq é]rs !EQ“ 04 3t Teg @obrg}pégﬁec(n}gmfactured by
Takar£PRize) and 0.5tM oty gmyiRsic @llg@m Wihieks ?ﬂsmg ID Nc5)s :34 and

rent restri manu r

35T Hopiafi s 155 e, S EE0EHRR of iR aonby ranel ipeclysy Shele-
strandetl BBINA sémphmfmqiamtbm the abberkadtem $huze) prepared the reaction
mi tﬁ%%tﬂem*i Yt 9&"'@?f0% Lad r%'attﬁe 130 éﬂéascd}'\fﬁ%f‘eggﬁj@, Bge cycle

hano preci pi At on met then
conislﬁtumwf regetiopRt A Edpr opg-maity ardiGaetinsl at|687¢ ifar 2 pinutes were
carfﬁﬂ%dt'by@ﬁ@mﬁﬁdrlﬁaﬁhhl@i&& 430 &aﬁxﬁ&we\a)byq&@mﬁmeﬂl After

ro After " the elec resis,
10 &Lﬂﬁf’ﬁ e ﬁsﬁw Bn{?ﬂ‘ftg“‘v@}"é"rﬁ r"é"ﬁsﬁ“glef"@ 8 ﬁeeroae ﬁ&?Fts?thseﬂs
the DN fapmehts vesze stathad a:lemg/l(lyibg:t gﬁeeﬁ\{mbgﬂ'adgﬁéedgbygﬂ?;ﬂﬂ)narﬁi then
' ure [Pr . Ac i .. )
amaplph 56 e bt WA Wlemert BF Soifkimapt s 1b 96 Fopppred using
Fluery [Towgere $br meutastired diyr Malealar Byn80Cs). or A2 howsdt, it was
conﬁ?ﬁi&d thafa ?Elgﬁﬁe O RIER shsﬁcfheomﬁi"rﬁéﬁngge ] E%eﬁﬁﬂ%&gene is

transferred onto t mbr ane, Sout

BRIV 15 Preseht dhe e'éﬁmreé éec tremmmr@ioﬁéfi%ee bhiggse, The cell

hneail ﬁm&mo&xbk&m be GBFemamdk8 4, cga dn{aase fgtehé was observed was
er resen uni.f or in

GE PRI SNE® TinR s Rietion, Wheiraustated of i thoR-aomingd cell

lmeqélﬂg M do pareqerspdcienof leetirf whi emnngedmrmcml] linkei CIHOI SM shéwed

@ refahe S AR ik Feoi oy 30 sl e (e sgar

chayg $gistuFe vhich wercogmzem Uiy namehuother lecta vhjcheeagnizes a
sugﬁhum) stiCRRS 1 dvIVIe N &ition Mtﬂi'co%e ngeaiohh@ttboa sgiﬁamf N-
aceliygé%c(qs lrrr%ng%gl ﬁ;e lf{’vgge by -Ega(kg:%n ﬁugi? qug in 'the -g?ycomde
linkedawgar absinr eBpdnjfichlait ahShedzreyisanct todi geditinosuppleaentedrwith
1 rn\g'/r&pmaﬁ%a SC%B%C‘}IEIIEIB&I ﬁg ?’{sﬁﬁr .Ezgtgﬂn %gm?fﬁirﬁg{ewu?ﬂie?x‘eferred to as
PS At manufe@iugsd dbyi ¥actor) emie @ medium rsumlﬁaem@bmhoh mg/ml in final

con&@tféﬂaﬁé@ oPAReuS iU PahmAIcEfn A ARM R IERLEES hORND! @finifactured
b g ?n EcoR -H ndl Il fragment of 156 bp contal ni ng
Y ¥4 2 of FUTS gene was purified. A 25 ng portion of

the thus 25 obt ai ned DNA fragnment was

3. (i?@g}n% bl sI ab ezl 1IHS\91§’1§:/1% He né\é%g e$ Eenz ?hﬁef g C—'Brf;e(%n talyzing
dehﬁdregemann B @gmeelnGDP-marmc inth PP keta, 61§lnoma€rD?amume is

not@kﬁres!s@dt he fol |l ow ng manner. Fi rst ly, the above
descri_bed nyrl on. nenbrane was sealed in a roll

bot t | &Jsitgng Tdp dlagk ifor; aiherent ewltung mapufastired Wu@feaner)a%ch of
CHOMGH4 lkeNirand biye &ﬂdonﬂl\/{léelm;n@fobﬂuﬁb)dbfnl the Z#olve Rvas cultured in

mﬂ?@fﬁé@&hﬁgﬁl %cgyl%ungg aI a ]tl? c’@ilf.\eﬂh%e and then

gen@ale- Dalde bhas poepabe! iﬁl\uhcmahnchewahuhem«anhddwdtseabed thargerature
into the bottle and heated
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overni ght at 65C. After the hybridization, the nylon
menbrane was soaked in 50 mM of 2 x SSC-0.1% (w v)
SDS and heated at 65C for 15 minutes. After repeating
the above washing step twi ce, the nylon nenbrane was
soaked in 50 m of 0.2 x SSC-0. 1%35 (wv) SDS and

[Nulrar%%tbrﬁgiﬁakeoggghf 9r 2%‘6’3; dﬂg%é‘]ﬁ akd USV\&%Q{I&g gegci}l%c rﬁlLIR was

was expo

disselvgdtayefraghtde\s8D o red (EE- RAfase buffhesoha@no[eﬁe$ 6p bi¥hmmalh d'ris-
I
HCI%M nﬁﬂxoﬂ?ﬂﬁﬁ@‘s@o?‘@% re% t SISEJ‘% Oggfg% Hin‘d d]ﬁﬁA[ﬂre/f,ared

in the Shove e digssieg Wﬂbﬁhmdlﬁwem eRrghon enzarmes Srelbk(mangfactured
by Tm@raaslﬂmaf gﬁuﬁgm @%um%tdﬁéwbt ?alfzﬁgSHE&? aSPBEAT (nfanbfactured by
exo ecte I N enom c
akgfa Saﬁ?%fesm@v | g TINA 4W5Wdre€81’f& 4 Pigioe e cthanol
preéthatEDan&baﬂ and thive dsldvel meOylltef, TH buffea $pid 81 @ hmbol/] Tris-
S I
Heh TSBSPRDT AT SHIBLER 14 639561 filtro LR elb iU, Afer
the | ¢letrophioyesiS4dhe  gimurmict Bé% dergmentd vepuel trangferred emte a nylon
merAbRARE 1mgvdaﬂc&kﬁlpﬂ1e§ﬂ§ﬁ6(f H&cﬁ@edqﬁ‘irhtéaﬁlﬁ'e @)@c 9%?/1\65& Sci.

a oW n manner. Firstl
US%ﬁéP? @é’@h DAF&& ”B’G”éﬁgf raent (ipAtEEnt ofghg aﬂem%ﬂw was
carﬂmmttato st)*te lfclﬁxipgmﬁs weNextdpsdrgaed drampr thé qaality of the genormc
onve | oNna no sequen
DN e R, R o 5

&\ Catried out
usingpras eth@q»mi:s od Eaﬁlcegaltmnsfaiaser(@lmmlgnt ivchech tsrbensideded to be
proiefl oty E"Sfrﬁ‘é St B SV by BB f“HE@fbfq%% %ﬁ‘gé‘(}” 8
gene rrgasnprepaied i iwhe ﬁzdin)mm@a@aerr i Firstt 1oy pfepales lﬁ
CR2 pfcoﬁtar i8S FUTS WIANA % TRstribed by FkempleMBINGE Wm@mmo

was ISSPﬁ’é’ BM 8&%@31‘ §y ' ﬁ%ugefs&g'bgﬂieraﬁ}a ﬁér aéeisfe%ommsht

witiNG@s réfiicsiod éiﬁ)(ﬂneCHm“dHiI rﬁnmuﬂa!atmgi bk Tikaea (Shaso)] cnd then the

readipR AR RGFABE bl eOITRY FmdegluePS 20041 HL0B) and

digestian 3eactign [veith a gpstrietiani mmﬁmmwmﬁfacn@qtbym Shuzo)

wasO fifrthep rcaﬁfk% Hﬂlth{'éi"m L€ aCAﬁ&nc&h l@@% Iog :th% rEdcfigh.€ thed Rdction

mi’#@g%{a'ﬁg JPﬁt é%%é@ggﬁéf tﬁa& azl%aagffgpggéﬁn fragment of

156dipec¢mapfm<grmnszf oﬁgtlITa gahiévfrdsqgﬁﬁ’reﬂ oA zfpp% @ortitat ef the thus
i e .0

ol BRATgRL e oo bl 2 Aol 3G

Meg@nn&ZD]th@beangl systgaep rdGhP Dnmufabmhdrtgf Ayrersham B@Isplence)

Next ”ﬁgﬂ{(ﬁ“ %a@lﬁarﬁgﬁr&ﬁam tHe! fb?lgk\@r{%c ‘ﬁ)ann&s' 'Wrsflf‘ €the above-

Il zatlon was _carri e
descrihed divd @rqnﬁwezwawp%ﬂd 8 oralies boils, &"ﬁ’ é%%rhvbndlaaﬂon was

carrigdagieNG 5°ERE B fhotrsthe DEXS Mfo bﬁai‘zeuma@olumnpl x BBPE, 5§

th en th C
D B 0P f\éoﬂ) B B S SR RN AT e the
P-tabebdtwdbe PN A evayedenatucedDtith desat, \ohergkd ontot the botld alid heated
se t
ovelrih s > PRk Aot oo BRI pEhblE RSN 0 m
of 2al< SS&a@_tl%awaé)( SPSsanddieatedrat 63°¢ égri b?]rrumiﬁkg tMesT aRpsatizg the
abote RS §6p BACEThEnYISH bR WA a4 in 50 ml of 0.2 x $SC-0.1%
(w/v) SDS and heated at 65°C for 15 minutes. After washing, the nylon membrane
was exposed to an X-ray film at 80°C two nights for development. After the
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Exanpl e 8 Expression of reconbinant antithronbin 111
incell line CHOSM 1. Introduction of ATIH
expression plasmd into cell Iine CHO SM 35 The

pl asm d pKAN-ATII| prepared in Exanple 2-3 was stably
introduced into the cell Iine CHOSM prepared in

oo SRIROE o IGF ST SO 5 ol 199,565, o1 »
SS(‘e]oiwwlﬂaswﬂwl prpbi nodrgaigl mbjectsg dodtybodizadomedth different probe.
By [tﬁé’ﬁ%‘%‘;m&llt%&ymeﬁmd1§3ﬁ‘{g{1196%9)s%:ecﬁ': ¢ 15 tekedn 238f 1A %Q'F: was

| 'asm preparin

detdGf R thesg PO BNA oF @b o ths Al fige SBI/DOAI B fina CHD SM.
Basémuh@@bweeﬁésms MeWadEvaammBuﬁl iéas}m@mml@.&n IRk tSnétrred

ont e P aRE) elued Bpwabe pelbiR CHSMGRd S RREGHODGas,

havétheadertivel quadict i on, the reaction m xture was purified

b h

oy coi S et b rofd sl 18 i S8} R oBAFwES BRPAId
the Kieblawing iveanpet.| HiisHg, QJF'ED Bt Ao ptimieree (FEQ) fExH@pBé and\wgg which
speéiﬁéaﬂﬁﬂﬂﬁ@’ 16 fheaexgn @3&& lﬂfeﬁlgﬁed Kakdd omi%ﬁ{renlﬁgh?_'lfkﬂown human

Mlb a?ﬁ%wq WUF%%MEBF eacaeS§\5§lpéws.18“ﬁ G %%oﬁhe reglon

corl@giGdnaé u? a réffibebf aﬁ%gﬂlbp?ﬁe gﬁtﬁbé‘rejds to Shs ﬁ&ﬂéddtﬂe rﬁlilnbéf( 538 of
C m Xe W CH

the hiimaf OND) IR TiSie thdsentel R sEOTDRRYFS SRS Rdifipgrase

chainarsadtioan(BCB) mad chmied oGehy pRphser 1@ukeof aere@é’tlmnmmure [ExTaq

buﬁepgﬁﬁnﬁhﬁﬁkﬁ Tlazs %ﬁﬁmgu H%%In%gl uf ﬂﬁ'ﬂ? aﬁh%ﬁﬁ%m of the

gene I ntroducti on Sln
abowe-describerh Eenerwpscifis\nraeeraSEQ Al NOs: 3@rﬂﬁLﬂf7ékPW@@ﬂEy10 ng of
the Blag?n GEDMSGMED d6eABd ind&nie 356f WHER/PLI49e ‘rﬁh mm.ewas

Fln el e c .capaci t ter carryi
Ca"felr‘}‘e‘-"{i ?wwal?é? éotjﬂf 5t “&“é|¥ sﬁ%ﬁé‘ﬁ%ﬁ &hRe \);,g@g °°“Sls'“ng of
reacsios aem"@lfdr lrmns thindte, Q‘Eadtwl‘dl:l Smtgfdu 4] :ﬁhmatw faad tmﬁ%h iy72°C for
Te [ plemented with 109% Vi n
3 s AR T O, T PoRER Bl Bt 3ubieGk 90 % Herose
elecapp@@nalamnd iarD N Aefiagneent of epprolimandy 20&bp Was quefledan cNext, 25

ng bN@EUhdd Shtambd IHOA | ARl dnt hak QadBitelabeldd F&Elﬁkelsﬁ MBq of [o-

”P]?&ﬁL?mthg%Ea&'ﬁaeﬁBﬁ@”bshﬁé‘a%%p 6B (BrBRatisrery Agperstam
BlomndlcS)YCUsﬁmg et ﬁnohe rigzbﬂﬂlzwah as icafrizdt out anl theiabevelliescribed

ATL] | - ntro ned i ~Above were ..
nyfiabpibe A% OSHS GG en? i 0 eRat 3 drkivB ERhE WS tBund
in tbmgenmrac IS dusived d‘tcm sredGHOARG4¢ tvell,) while aefcignrant specific to

exoz etq% n\%&écslt Iltwbtan fh%g% %ﬁﬁﬁ@b@gﬁ%ﬁﬁ The &l line
Byged on thseaabaue rasults, gpwas skawn thath thecgelli king GHOASM is a

Gmmdcﬁbkﬂdoeﬂolh WhidRYat 16481 he ek@P Saohfathiid r?%mamu& Néhet GMD-
ays X

eno e BHREtT 1P SHEd nucd for 18 days whi | o

repeatl ng the nedi um 30 exchangi ng work using the | MDM
¢l ¢ym suppl emented with 10% di al yzed fetal bovine
rum 50 pg/nil gentamicin and 200 nM MI'X at an

Expremngn phrecombmapandithyambin Bhig cell line CHO SM:

1. Introduction of ATIII expression plasmid into cell line CHO SM
The plasmid pKAN-ATHI prepared in Example 2-3 was stably introduced
into the cell line CHO SM prepared in Example 7. The gene introduction was carried
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the finally formed col onies were inoculated into a 24
wel | plate (manufactured by SIGVA). Subsequently, the
culturing was continued for 19 days while repeating
the medi um exchangi ng work using the | MDM nmedi um
suppl emented with 10% di al yzed 35 fetal bovine serum

oGy HHE! SRR Glleipe ;RO AMMNX 95 e’ BUELYRInafl) Foown

expan

electtmp@ﬂvyn @Bﬁtbﬂ [G}mwcmpm 3,d33 ﬁ%ﬂ%] t &1@@3& 3rﬁJ|\ntg\m5<che pbemid
pK AN- ﬁ?il?%& BheRized E#r I p'aﬁﬁ% ho@Ql ﬁf PIOeHGI ﬁ‘lg(ture conta:mmg 20 pl

ant | m eac e several

of WRU& zgamfa%weﬂ by; New Fénslaafir%alabﬂ Qqﬁ‘elooa‘%\?é’flat Eeriction
enzjltm@ MlulQ&aﬁ@Eabt%ré@e!S)E Ne®! ERglh®i Bidl Galﬁd Qﬁgdsﬂn@ atB74f for 16

su I emented Wt %
how; ARENR e e SRR kG Nae GrEf PreBkey hiseform
extmnigort reatment tod ethabyl precipithtédn tugthentby @cd®p thé dimkar plasmid.

Ne)&rh{h%eceﬁ %ﬁ% (ﬁflbethd?)?alﬁéﬂl g%}laﬂgﬂ? ht\pa% s‘(‘igﬁeﬁlﬂ arﬁ ?BS buffer

superna overe

(13% owvah/hml i 2}7tm@01/b De€t, rfai anmoliaNaERQurled mysol KHpR @y 4.0
mmofT MUtL) tif@f ]%Bﬁﬁe d &Ebéds)onkbft & TN gmdIur ﬁﬁebzoo pl of the cell

b, P b 653t o e i,

fullexhmassfttle cell-DINA edikthite’ ﬁaﬁbﬁiﬁfeﬁ&ﬂ allitb Gine @ulser Cuvette (2 mm in

inteﬁ%%é % Er'taf?en of %‘& uﬁ/ by, BID- g%@ tra (@I]ﬁga on,was {'Citried

out nsmgNdi nlactromatlmhdmml Gered Pulberv(mngm&caugrhbydim -RAD) under

o s P A 0 L SR AT TR i
outthe Beagpntsoduction, Bigqeell wpewme@g usRegded dn 39
mecﬂﬁﬂhl (\ﬁxdriuﬁﬁ:ttﬁfed theLitd meﬁﬂdwgﬁ plbinleniéu witle 10% haai bovine

e
by Naialm Hasque) gd ‘_E“Dc‘ﬂ‘“hﬂ wt Booghifves]] inteepGwiell 3(1)1&8?&11’ atlhevent cells
maBSEA0 by Mkl "' PACARGL Y P BHCH A, SRARNLbr 5% co,

inon r'on secon ary ra
and@drfst ant, t han the reconbi nant antithronmbin 111
expressed |n the CHO D44 cell. 20 Exanple 9

(gﬁiﬁresm f am no @BI d- nodi fi ed reconbi nant
P’f‘ﬁl"g r?sllqta‘?tﬁ'e P |ine CHOSM 1. Introduction
of ATI IThslpXAN eXTiilBssroduced| calinblstained o the labove were @hlﬁnrﬁd/lfor 6
h I LN r I
dayf o (B Rtk A el BAR O Rt Lo A KT i
supplementgdyyyith 70% thalyzpdrfetal heyioel seumg A0vkmt gentamigin ang 50 nM
MTRY( Iﬁmfic%rle@wyngM§%&i&grcﬁsﬂeﬁse’a%owtﬁnpeem tPhed BSturing was

conventlﬁ nown, el ectroporation neth

con reBean_{ngg 15 ﬂygmn} exqbapgipg Vzorlg'tt)t adl 1Bt‘er\[ah gf 3to
4 dg}sas medt tnMahuﬁq‘Eigl WhEl 36/8nves foi DB Aayy eﬁllbyemﬁm@nhmmedlum

excighbine; $brg bR e NI HGm SOPERPRS B, 1afl inlyzea feal
bovingGemm, t50ugiml géntamrcasmd 200 vl M Xyatan iptetval of 3 to 4 days, and
the (ﬂiaangffaﬁﬁw E&io}?ﬁésw b 3 éh ﬁh&'@éa)waﬂgl RshihGuRl by

3/CTor 16 hours e reacti on c I on
IGMAd: ursabgrayeptly, ithe e tqulg was continued for 19 days whﬂe repeating the

medium exchanging work using the IMDM medium supplemented with 10% dialyzed
fetal bovine serum, 50 pg/ml gentamicin and 500 nM MTX at an interval of 3 to 4 days,
optionally expanding the process to thereby obtain cell lines resistant to 500 nM MTX.
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phenol / chl orof orm extracti on treatnment and et hanol
precipitation to thereby recover the |I|inear plasmd.
Next, the cell line CHO SM obtained in Exanple 7 was
suspended in a K-PBS buffer (137 nmmol /I KC, 2.7
mmol /1 NaC, 8.1 mmol /|l Na2HPO4, 1.5 mmol /| 35 KH2PO4,
4.0 mmo/|l MCl2) to prepare a suspension of 8 x 107
cells/m. After 200.tl of the cell suspension (1.6 x
3. Sﬁtﬂ@tl@%bfﬁll weeshighly groducing agtigraribindB above- descri bed

91 | 'Ifl’%ﬁlr eé&h"ﬁ"'fhg se\?érrfll'gob ﬁfﬁ”m r@sr:lftmeceﬁqmes Igﬂﬁ:med in the

re was rans erred into ser

abONFn“ieH‘ il érlOe cellst ws@ecwg%n%@penﬁlﬁ%m éclfth’é&‘eo],}MD nedium

supBle@re%@%wﬂlﬁl‘@%g:ﬁﬂ?zedl fetal Béi\HGgé 3 P ugﬁﬁlfgeﬂﬁhnﬂéih alﬁSISOQ nM
ClLro I oOn V] Cce er ur.e

M) o5 B sy e nE ring 15 SRS \IPIRe JAY-Cate 4 cyfucine

the anvdbus Guerkatam whectaovered, amdp alod hmouﬂtf bEATHHN cyntaiged b the

SupEngtagleg'?i 5 %Egu?gcgﬁ%‘rlng %F.,I$,%ER}IC grltgh lﬁgck‘t’\@&nadmgactured by

AﬂmIWeBm&@mﬁaﬂ) oghesd reufiplitewaat mﬁvmc tha!othﬁf @pambmm heman
anti IR oRBIn TR R Fdssedsd tfi?é’cdlfufrt,e suB%ﬁﬁ%lt Q04 @&)ceﬁtﬁgloﬁ%ftigé He/mi,

and{ s el aoa vas GOmes 681 154 P ONAT I AGBEDRD: 96 el | 5
for adherefier, Cﬁi‘dc&‘;mbﬁ‘ﬁﬁuﬁxﬁﬁhmbhﬁﬁh DIS[ lgﬂgﬁgr\f F%gr?; Tth&in in which

| ' 10 d . 59
Faofhy b B o, N R B nntBE PR Bt B2 pBlpinel by the
methhé dpscAbled\ii ExaiH6@. i hn rdditice bycetédssrinhbmioppahl activifies of the
ammpfﬁsld 8By Rl meﬁllél:lt&gs&%eg Ofy ﬁxé@gé hg@%&%k}p&l at the

ture supernatants were discard

recorRbingnhagtitwerabin expressedtn thedohdp knapkewt cell thas sigpficamsly smaller
hepﬁl@ﬁ \disodibtidh %Hitalﬂeﬂfdaﬁgﬁ'f@alﬁﬁﬂh 2BenNepdlh cofactor act1v1ty and
nuf act ured by, SI GVA) was di spensed at 1OOI/\M?H_
B Bl gpoONdaey Gafe) retiiagt GRS g dgrompipanG dntihroribin 11T
express@ahlﬂmCH/BGnédellum exchangi ng work at an interval
of 3 to 4 days. Next, the culturing was continued for

18 days while repeating the medium exchanging work
Example: t he | MDM nedi um suppl enented with 10% di al yzed

Ex r@isi%gto% mexlﬂy AdiE nRfAh e re&gnlﬁﬂﬁﬂygngﬁmrﬁﬂh §i1fn @Elﬁlu?@@HMM
L TGO %ﬂhﬁ@%& @{nr?ﬁa@mpiétsga frite sagl% ﬁ@l WS | ate

( manufket plassedd PK AN ATHEN 135 QSprepared ﬁnEkgmplte he2 was introduced
into tﬁ«L. Lo hgg C gﬁﬁgl“ a}ri:aﬁqn fE?c&mB% ’Faylﬁﬁ egeﬁ/%ﬁ e(ﬁ?lgt%n Ws carried

out sbﬁpﬂhenﬁxﬂp@mgm nrhcexl@% dh aagcpsiancef evith ubgvmtyest@naﬂy kown
ele(ﬂ/ogbraHSﬁ‘BﬁEHo‘El' agchﬁ99§p 3/53<é1':§90ﬂn sy, il ud i}ﬁlsmld

4 S, 25 option thé process to t
PRAMATRINGSQ [Wate dnpasised t b Prepariogo ZA0I Wit 3, reaction mixture
conﬁﬁh@g 2® phoONEBE{TEr 3 (rﬂﬁldﬁc@nhle&' bp M@mgﬂadﬂﬁlbldbw{dq 00 unites

om gac t
of o 1o g Pordime it (PG AR N Eneigo, SioBBY) A Jsesting a
7°G/efce ¢6l haut.ed Afeansﬂlennbeadtwm the nteactiont heixhuv®OMvase guafied by
i

pheriol/chtPOIC AR BEhio drshuh i A A B TerichN RGP Bher the
lm%fypiﬂsrﬁ'@)‘éul glmn i gellding CEIB SM qbtained fin Exargplpd wiast S@ﬁpqﬂﬂ?;d in a
PB%S_' l?tﬁfe? 3(%5111 ReheAt ROL W%rﬁ@lﬂ%@@ﬁ% 1 aimsb1l N2, PN 50hmol/1
KH'% 4, 4 '3 gl/i: 191% I)r’}g prelpgreta Eus;sjglﬁleornno 8 x 507 cells/ml.  After 200 ul
of the cell suspension (1.6 x 10° cells) was mixed with 9 pg of the above-described
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was neasured using ELISA for antithronmbin (ATH) kit
(manufactured by Affinity Biological), to establish a
hi ghly producing cell line. The nmethod was carried out
in 35 accordance with the manual attached hereto, and
Neuar t (nanufactured by M t subi shi Pharna

inegP PSR = A il G35 S DI B ARGV EIFRABHNR G Potser

Cuvﬁteeéapnmsse dnien-etehm}dm distanee, smpmlfaatuatdt b;ofBIﬂa&ADI),u and gene

intrQH’&@iioH Sohs ARkrieh EJ?JPQgh%aA !-:1% rﬁ?&%hﬁg’ﬁl tﬁ,glcg Yehne IP'uP@r n%u?actured

concentratlon trans

FAO-RAR dinden Fonditinsppa KE0H in Rutss YolRek@nd 258y i lp eglectric
capaafpﬂ AP RafrVing du gﬁrgyn@ MikodRbfidd MROSEN sas,bénlsmhewasrsﬁsﬁbnded

in 3 8L of y@aﬁ?ﬁé‘%ﬁ%@% AT eEr'&s e barlS8aY Bplemented with
IO%yfetdhebomtleei*udES(ﬂﬁnMﬁduteﬂ E;(ainiﬁé éreéhnowgies)t avb$0 pug/ml of
gen?a cm atrlﬂ}re& byI caell Oaal’l[‘es%ue) 1r|1\}|-83l gtllg(e ét%bﬁeuﬁwg?lnto 3
Platbs @f @gﬂt@lls foa@dhﬁﬁmtycediﬁ (triaQUfactumdhb)o fséiner)] | Thy culheing was
canr@mﬁ@ndé%h&%ﬂs 5o cihng 39ec it was confirmed that

the nutation type reconbi nant antlthrorrbl n il
expressed in the GVDKO cell has 10 significantly

2. vahin rofhemrresﬁstmts;amﬁhatl on constant and

sront T o N SCERaPsp S Shibinednihe elouf o were

cultoedafor @rﬂayy pand theo ahlxbculane saperndtivto Mere distdrdek piice teeMDM

medifimtsifpl %%t%‘hht ﬁi‘# %@%@Ws‘%@ lilanrf'eSSe{':tﬁ'R ﬁ?ﬁ%ﬂﬁ] ﬁglgtamxcm and

reco ant

50 VI Xofmaputastured by SHMA) \y@a@mnm ﬁrﬂ@ﬂnd!w@l t e culturmg

wasgz%ﬁﬂﬁuedl:fbg g'dgyésa\ﬁﬁl% %g?a@ﬁg g@s ?ﬁ:ﬁﬁﬂﬁéem | SRihSRg 3@& E’t:asn mtﬁwal of

3 ton%@t § f F%Qﬁﬁ@@up %W?%g‘ﬁﬁ‘n‘ﬁ}‘?ﬁja{?( 18 Y&vhide fepﬁat@gﬁ@ ﬁaedwm

exchdngirg kmﬂwnsmg athe t]l\ﬁ)lt)/lp freditinp 3l pplémentédl fvﬁtIDfIO‘N- Hialyzed! fetal
[ 0 reco n

o B S, gy 73 5358 S s, e

the tfylpkly Sogeed c'biamns wmrc hindradatl hbto cec @4 ywejl piades dmameactured by

Grefrp). d$abseqledifye tlYeDELﬁtuHﬂ 'v@ééecoﬂfmﬁéﬂefoﬁ' qg gE‘ Wil C}q?&ﬁﬂg the

as 91to sever I mannogse res
mediym gxehangmgwa %Sénast 3%13?@9@%# t‘ﬁ’éh To% dialyzed

feta.bb@ﬁli‘thﬁbihm 80 g/l getitamidi® ind ﬁ@mﬂwMTBml at Yetasil oflPto 4 days,

opbi SRR, e Sl Ry BRSSP R

mannose type 25 sugar chain. In Exanpl es descri bed

3. s@tl%(kztﬁ?/}iotfdeﬂ%kmlé%?&rgupaﬂ%gmmrﬁ ration methods of

a strains ronyces tra| ns capabl e

expr eSEPHFagh ofi the seveBhBP® nm MTgresigiant celh gy pbtam@g& (i the
abo®digam, ¢loat N0° b ivAdre a;anedféoersmhaédeuﬁg rnmcwme ®DK #Bdium

BB 0 S BRSO 3543 59
MTKh andhthef .cufPurep dyanoaatofs iatoPd TS dayle aéIhreet daisrafienthe culture
supé[i‘ﬁﬁtm vgz?sr}gggv%reﬁl\lgld]‘chg DfbH: SR 356i Suthieddn the supernatant
was measured using ELISA for antithrombin (ATI) kit (manufactured by Affinity
Biological), to establish a highly producing cell line. The method was carried out in
accordance with the manual attached hereto, and Neuvart (manufactured by Mitsubishi
Pharma Corporation) was used as the standard preparation.. As a result, it was
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Usi ng genonmic DNA of a Pichia yeast strain, such as
Pichia pastoris strain 35 GIS 115 (nmanufactured by
Invitrogen) as the tenplate, a full sequence of the
transl ation region of PNO 1 (phosphomannosyl ati on of
N-1inked oli gosaccharl des 1) -93 gene (CGenBank

con"i’i‘t—:r?l?n? Sthzﬂgargilﬂmé in ﬁ?ogg%ﬁe)sssegﬁm H% gﬂ&&% qergaSntl Sf the thus
obt@e@ﬁmﬁabrombuaﬂé esxessingtell [Bie2@tn eqmcentfation qugmalg/mg and this
trarlsfotmant wﬁ@ﬁdﬁé&ﬁ!ellhﬁkﬁ;ﬁﬁ@%@iﬂﬁl@i’ GMPRG,- deri ved

oroti e phos decar boxyl ase . (URA 3 ene
( eensghw %\%@és% .nzﬂatmanbfeﬁ Teqqmipnanh syltlthrenRﬁlﬁsﬁ¥ 3@&9113 ft agar
chath #eGhivh fuedh B s oGP to N-acE@ﬁ’ EhyRedie in"fBe Lffadiﬁiiﬁgf efll was

o] Y1 R oo TS ) b p4F S e

of the Mehnkezlegpd yugas chainnwae tired. ctIn additienzlyymmeasmniadg tthe biological

ectphE0the FUOGHER LB B iS4 R IAGR BRI, Fwil Cpfimed
thatpthp FE i YRE recompinshiantithreebisy 111 erviessed e the. GL@J{O cell has

SIgﬂzh@atﬂl?nﬁnb.l[Hrr%Hﬁﬁddlys%@ﬁﬁoﬁ %oﬁéiliﬁtuﬁrﬁﬁs iflc AN higher heparin
erature 'g{?ln ur aci ng eted nedi u

cofat Rty apd wgpm}p?]‘tlggéﬁz)o %’Mdﬂtﬁéﬁﬁ% thagnthednutation type
rec@nbinatiageithi6abindHox preksddiif tigy OMO/DCGhP BEIES .

Subsequently, by anplifying the sequence of yeast PNO

1 I ocus by PCR using this genomc DNA as the tenpl ate,
Exanpleddt clone in which the PNO 1 |locus is disrupted

Exd?é!ssﬁﬂgﬂl &%e prrldrnegﬂ o%ﬁﬁﬁ‘ld .5€l ected. By the above

I ncy pal struct e of N-linked type sugar
chain %lklmus Jeanyplinds of ysaspjash kaoywasasts helapgingoty theegenus

Pichiat zﬁld&hB | @ RusTBRRAGRHYBE c il BE Extﬁﬂﬁliﬂhdwm @Bmﬁﬁ?ea%ts'\frequently
sam ne. residues in the core residue

|
useff 11, st I Sk P ing et ama pas prorpias e el Toisgowh Hhat the
pritsepak rsahcmsin sf af-linkethoge nemr dheins abebeb addwl to thdeecombinant

pro&%'erxﬁpeﬂgéd% ﬁ]ﬁgﬁ eﬁagtr% Rg g@@fﬁ@ag&sgg%ﬁl Jt:) Ig% l%g?’ gfgr;tth }?8 2 N-
aceg&i@qsmmegﬁm@ee dn the gnge geetd@mo(f, tl@MAdwngaetﬁ, end has/® psseveral
ten$ bf ﬁiaﬁnos%%ﬁd@é zl?idc.i‘ & RASVQ 16 nﬁhﬁ@dens-pﬁ% Rate residues in the

bradghRd s B i atinecd e 15, | 1oL 00 e peiton, « bigh

mammset;)&pemgmnﬂaﬁr ha\ﬁ@dlﬁlihﬁﬁ}tmﬁturb He oRew balledylgaet nasnose type
Lified by PCR. The thus anplified OCH 1 gene

sequence of approximately 2,800 bp, after

r epl adh Myamplesxisaibed hekdwn dirsthy Hesceibed, arecrrepaation methods of

Prcb&ﬁ%%tamg eahﬂ‘ﬁ%gcﬂr% c@k REams cRRBIPBALGER r'cﬁloﬁiﬁitlﬁ%ﬁlbm I to

ene accessi on nunbe F3
whil s By PR SRt C\]}‘é‘@t i, o i reepieie el gh piganose type

sugqrmahaii’ arlt congsled yypenugdr @@ )s @indy sdifkd eisahy Bililed frppe sugar
di sruption of OCH | gene. Next, 100 g of this vector
chain
I'S linearized by using a restri ct| on enzyme Sfil
(manuf actured by New Engl and Biol abs), and then stably
[ inS [
é:frgtgﬂfs 8f ol B, zsc{iygés‘r:r& B i geno Epn6 1 e}P |;g,\l.ne is

. rupte & h - descri be e above
mﬁ?ﬁ@ ia pastoris strain JC308, by t he eIectroporatlon

met hodqysges lioﬁﬁt‘s‘j DN]& Bra U‘nﬂuﬂ@e{sﬁ §t$alﬁ’,nsul§h bs Pichia pastoris strain

uf act
o TP (AR b ABviogo, ki 1RE o oiaplafey i ol o3euprce P the
tranulam_ng mgim: ;:Jf -P(N% dt godfonasssyiationesful dimked etigbsaccharides 1)
I nvitrogen), an

sug.
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genom c DNA is extracted fromeach of the grown

col oni es. Subsequently, by 35 anplifying the sequence

of yeast OCH 1 | ocus by PCR using this genom c DNA as

the tenplate, a yeast clone strain in which the OCH 1
| ocus is disrupted by honol ogous -94 reconbination is

. th / , i nci pal str.
genB FGR{HiR ackssioll uRBRY ASTOR0E) o e PREI a8 aRblfiEd Y For.
Theytbas emphfiehBNGO géniesqience ohapyao@niatghe 3200 lop, aften merdgring its
S"tértfifal WP [sofiieD BeC DediPlerfvet) BOBINECH BROSARE" Becarboxylase
(URA ) geng (GrnBapk aceessinn apmBerddiidd @98)cisi insested Ante aywagkal such

s BOR2 1 TONO vebtof GRURIRLRNEY Iikit SIAPR PIchi@® dpladii@TbAPNO |
| | | L] I -1, £- . .
sent Sttt ine. A 108 e o e s R bY Afing acieggiotion
enzfmeramd ﬂmnnsials_r];primr(;&im};eddnhaihdiItgi'bbiaejereagamh assGﬂ‘% 110by the
. t : . aangd t
cleqiopatitiol Mt JeRAIE 2 PR ok Sh) ki hadlBiiured by
Invitewgpiat Neah dthe ienerirdBladueesicyéapt isf cultireds at eamsh ¢@hprature using
ura8KBE16R81 $PD Ined iR A6 LR %nggfc{gﬁgﬂ e@g Noorhic BXA is

using this ¢ l[ate and

carrying out PCR TPL.
eﬂf@%ﬁﬁﬁéwgb@aﬁquéhepgﬁm@r@lw- KSpbssaventiyy by amplitying the sequence
of )?@W@Qﬂ&tﬁ%y%ﬁﬁ?ﬁ@ ¢his gQ}omibmJ% a52 ﬂleqahﬁla;ﬁaQQQésE glone in

. ve onmaljn O Loun rma-1, Z-1mannosi Se
whilEe3N0 CotRu b B el B Mo mebhSissa o iaiay B Reted) | Py the
abomgrmiattiade dhe phacipd usructunp bi’ N-BokedDide sagdreshaini gqtrésseyl by the
Pichit VeaB o GHBE BIRARa il jﬂ%@lﬁ%&ﬁ PUUGE ciliin e Ths 2 -
acelyhzurpgaming rpyidues'in ke earn agsiduejof thesdueiag endt andzhay actweture

in wWhicho BSseQ%RI RASbPMaNREE RlsidiB! £€ bbhd ¥ARS hon-reducing end.
(manufactured by Invitrogen) to thereby prepare a

vector for expressing a-1, 2-nannosi dase in the yeast
2. Bepaaitopbfia nPichinefdastuittiin idNevtich &iomiv &gl Bmasno3iadahsferase

LAty d by electroporation into the
genggko(!}gr%%gcri bed Pichia yeast strain in which both of

the PBINg grnoenialiNAOCHa Pichje peaststeain] sichips Bibhlnypastoris strain
AU SR Ry e SHpESE | cthy il 2604 o0
genﬁé‘é?fﬁ?ﬁl%ﬁ&?ﬁfﬁiae OYmRgr: 543‘5&?1 @?&gfeﬁdfn}iipéfeﬁt ﬁ@arap%@q% by PCR.
Theah(éb ampitf&idr(})eg Zgari sa@ue(nﬁaeﬂgﬁ?wmél)bg,sogup,t.zmg e¢placing its

v an tal RNA.i.s extracte rom.eack the gro
e e R O I
(UReX B) gersi (ErenbBank hecessono minben AF3R10R8), is inserted into a vector such
os pER2 KTORO I ERnb et RUTY 1piudEd 56 Biepaltia {Reir 51 dituftion
of Qlddd|gepe. Mext, l%u&%&es YPEtOR ddlinegHzed Ry wingd Festriction enzyme
SAI fﬁ&b&%&ﬁ&d@y Nexk/itEﬂgmizdth&Bﬁb yfgad gﬁ:h %itdbl)eiiﬁroﬂg&?Cinfbya Pichia
e 1 Chl S ca/l € 1.T1 1.NL O n . e L 3.

steay o 8 SNy e TR S n e edon R pve eRY or Pichia
pastiriaserbinlIGB 08, dyethe eleciremiratiomsmethod Hescobedin Biskid Expodssion Kit
(mahBclf8 6y TohifiBlen) 2ORERE T pe Ol et lbutd atroom
temperaiyss aisingnuigtildieletida YPEh snedium afnanufactiredhbyh Inyvitrogen), and

gendRIO PN A8 textabrellt framCEAChIbL SRS FRAWE dolHISPOSubteqlEmE, by

IS .introduced )
ampll%ymg the sequence of yeast OCH 1 locus by PCR using this genomic DNA as the

template, a yeast clone strain in which the OCH 1 locus is disrupted by homologous
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35 Total RNA is extracted froma yeast (Kl uyveromnyces
| aths) using RNeasy Mni Kit (manufactured by

Q AGEN), and then cDNA is prepared using this RNA as
-95 the tenplate and using Superscript TMfirst-strand
eDNA synt hesis kit (manufactured by Invitrogen).

J . . C 'ngERHH P i this ¢ RT
rec{)\@%ﬁté@g_lsa%ﬁdg c)!uésdl ng sgégﬁgyegg’idh&esp%%’&m of N ]mlfed
typp spaafshaig expressedrtacihe Féehid yeapb gable medifiedtinto)a Mang bys high
R ra e haln WSABACE Nkl Xhafinelidiles ip the core part of
the 5@5@% 5 %ﬁ%ﬁé.ﬂ:ﬂr}mtﬁaesﬁd)‘éh @n@aa%ﬁefrp%&quwamnﬁft? the non-
redddaig end.he thus anplified cDNA of approximately 3,700

bp is inserted between restriction enzynes EcoRl
cl eavage site and Notl cleavage site positioned at the
3. deepasatiosant ofichire yaist ostadin iosoy gelniels erepombinantr chimprencel,2-
maﬂfosi%la&’@%é‘?@ri?ﬁl%ﬁu an expression vector pPlIC3.5K for
nu

yeast actured by Invitrogen) to thereby prepare
a vecttabiiNArs exiseraesGemgppun wmdgﬂwcgh@!@%%wﬁw) using

RN ARt ko 87 S1/G00, ah0 i Ddant DR 8o
.1S,S Yy u [ | | .
“S%‘i}}s}?ﬁém&é? EFHb"iatﬁ pbusing SURRISSEEt pi ﬁrm@&&l‘w Symthgsis kit
(manafxcnirbt dy i Invittogeidb o Wexi, thyneariings werPCRabdigg thiheDddbas the
e SRSk Wi eors ST SR8 ovebe
CoNdtd). ot cDREY wagodingthet attive dAain of grundiswoen dlGrmenndsidase
(GefiBahih CacBEQIMA. GRINBEY: ERM-b53558T BakiRificall y&%%%ﬁéd. ON§he thus

train._in i ch expression of reconbi nant - N-
améf@ﬁ;ﬂ%%c&% ilﬁﬁté“a 3 sl Aoseiagnce gngashpgothe deader peptide obg yeast
o-idabosigdse QVBNENE) gire{aeaBlarkl #28ssiohi unibet: a6 ) &sité Faerminal,
i iR B0 P SRR R kS ety PR y2bd: Yothnbfbbred by
Invisogen)l tgl thereby prapatet 1 aegbefonsapilessien e-1,8-mamosidasead thy yeast

' . P i ' Lo

endSPANE Ml ORHEL0 Bl TRul 5o R0 by clopopraion me
the abewerdgseribadi Hishig ypast step isowhish beteof thediNP dcgenecndf)CH 1
gena'oblr@b@isﬁfptecll Ltf;ﬁ-ﬂm&qgoaﬁlﬁqeﬁsﬁ?ﬁhﬁ&;.t herlﬁcyl%ase kﬁma'm% gene
inrfilochion 35 sl it SR ehips bl ol P, regiugs Uhanufactured by
Invignogen)f lacking Tingcil b contpininy sbsmBNanafactired bgdhvitrggen), and

> e . . pe L de : .
N B L e T
whighy giseressiqpaf/tie regqmbipant himestongurla?-mangosidase is foynd is selected

by FIER}M@.E:? d AfstStrald OONANEYIRE KBR thistofl RIOE 28 h{eeceﬂlpmte. By
al C

a e site positio . he downsir.eam o e
the s pthiod afl BResEAl SERCt oYtk e e Ao Ghais copigrist by the
Piclsacleaasanbeanpdifisd imo avieanD typp Aliftil AAnekef tppe yegas chain which
has %ﬁ{ﬁg%@%@ﬁ%@% rré—sg Seé%m%'leoédre Eé’si&d?:eéﬁﬂé’ ré)cfu%ﬁg re%d’a and has a
strugttiea il whicke & suamnosel residues facs baswd to the nonereducang erdol gi

body. Next, this vector is introduced into the
UDP- N- acet y| gl ucosam ne transporter_ gene-introduced

4. Brepratiope ££t %’gffiflaimaﬂ e SHAINL Atq nWhich b otegombipagty JUDP-N-
acetlyighitiosdhine SlanéporteP pétRds #%anédaed i n the manual

R INAS R RIST R P Vst CkruePEStes 1) YIRS Riveasy
Mini Kit (manufactured by QIAGEN), and then cDNA is prepared using this RNA as
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35 cultured at room tenperature using YPD nmedi um
contai ning an agent aurobrassidin A (manufactured by
Takara Bio), and total RNA is extracted from each of
the grown -96 col onies. Next, a yeast clone strain in
whi ch expre33|on of the reconbi nant N-

the&% é}éﬁ Cosa i rig ﬁaﬁpt- ran{d I;;P?H nélge(sgslﬂf Frﬁe{&tfaggured by

Invttmgetl)a mNeidt eby Byrryihge OabB@B. wstighdds cDNA ps thectepplate and using

| b
sEHCEINGS 8l KO ety AR B TP A DY s
encedigar achlélu frandqiang regien rafcyease WP Whiaedtylghgosamine transportef
(GeNBagetakt&kidaOnam e mae 0845 ik Ssp @Qﬂ@ﬂl h@plifi€d. Next, the thus

am@a“gegr SERAL 5P anmc iy 0 BEEC Al TERACEC IR s

EcdRl didasagosite :mﬁsNafn elewagte hﬁe p&dﬁ@neﬂ@t etiddovanztrera S the alcohol
e resi dues bo

d d.
ox/GPRRE MombiE el RRecSLF Vehtr bR Bl SERHSIAS R apICSK for
yeapte{many fashyed by lavitroger) yb lthedelxyylprepzscl garctonaihich expresisgs UDP-
N—a%@tglﬂ&%%ﬁ%‘g%a[% é‘Hé'l Gh Yhe E’Slggi tﬁﬁgg oﬁﬁxtf ﬁ?? véﬂgla[s stably

type su ar
intrpguged g%?ctr@naﬁaﬁ% e thoan, "ﬂ@%‘?ﬁld?é%l geneningrgdged drichi@ yeast

strahh@es@ﬁ@é@mcméi gbowRaeknt) chieaye%tstr #HeR She g&%@iﬁﬁ%d%@h&ﬂ Bl dd@ured at

enus aro ces can be exe as.t he
roo[FL FTPeF1E, s o KIS GRPAULT (BIAULE aP EemB i o BieAgtachired by
Nacaég ofidsqne)ntandr oftai RNA Rs egxanaeted ofhomeedehdsf ahe rown colonies.
ar.o S S tral ' .l e
R L R ey
aceb%{éuwsamgwdéwmrb@ds faindvis sgectpd bp XCR 1ung 6PNA prepared from

this3BGERAACI RS FeriAS! Strain in which a- 1,
6- mannosyl t ransf erase gene and

a- 1, 3-mannosyl t ransf erase gene on the genone are
5. @irepagiond of0 Aighiac @exsﬂ a@ﬁrﬁnvvhﬁtb tWitchreicbosbiahntNadhiiei® N-

Q. J urng 2511,(1992)), a yeast clone
aceﬁgl%osaé?l Nﬁg’n&ﬁ: I‘%E?J%g PEOHCEd pt ed by honol ogous
r econtBnaaimymg sus AR twihg Haptmen loek | DM Ae (inaghfactdred by
Clohﬁc@c%@r ¢RI CRmp a&@ e ﬂgﬁgh%geé?ﬁc éhﬂéggaf r@t K@D polymerase

in Enz | o

(magggem% WCE%Y%anQP fif)aﬁncIPNAmm‘r@ﬁmgh@ecmtm émn of N-
aceiy@&lﬁ)s&rﬁn@ltﬁdn@ﬁh&ésl (GREBHAIE Bed¥h G nibinbér: Mﬁ@llﬂls srkifically

amgingds FnlRB0indEAR b oo Rege o AN bellghet ensodipe the

leadetUrfeptidss iof ya géasf:ahamnsyltra)sferﬁsel (dived 9b3genell(ﬁenBaxgc accessmn
nulﬁﬂéfle LZWékaeOQ)e Hs Cfftcxnn 1.7 iy HRBAL 'bgﬂv?eehorefsﬁ{c{fblg KpnI

got es us obt al ned zygo es are cu
cleaérﬂge sisorand eXbrlr dleaiage uterpsitimedneal then doxerireagn mfa@m alcohol

deh?d‘r@gérﬁﬁ@ pftﬁnotalngb geMeifG %b | s‘éxclin iﬁ.%( bh %ﬁﬁl@ﬁkl({ﬂ Ofm@aﬁﬂumz:;
r,own ups eas C

for Seast (AL By JOLE3 BCh 1o PerbRarePre i gutich Srppesses N-

acetyiglichbsarainglttaneiesasadl e irdli the updastd Ggis dlodgt edNbdyt, this vector is

mtr{x?tﬁ:@g %Et?}\eﬂ%B - %a%étﬁgl&ogalﬁlﬁﬁgﬁgs OflAt'gg g%@?ﬁ&uo&?‘ﬁiﬁhz’a yeast

stragedesenbest f tllerBéDOMNI\bﬂthedetbmn( @&sdametbert desstibed inuthgenanual

atta@lFeﬁZ'thﬁg’ E@Z@n &U&bﬁgﬁo Sltlﬁegyo dal¥l Shed SRO rfé 1%\%10n is

he tenp the principa
cu tgrfeficﬂsm@ JRPYE F“nR%’éB W&n@ﬁl@m C%amﬁgéklmgsgfs@aowssmm A
(mahtifactured by Takara Bio), and total RNA is extracted from each of the grown
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35 Saccharomyces yeast can be nodified into a Man8

type hi gh mannose type sugar chain -97 which has 2

N-acetyl gl ucosani ne residues in the core residue of

the reducing end, and has a structure in which 8

mannose residues are bound to the non-reducing end. 7.

ar,ation of Saccharonyces ast _strain.nto which
colHEE IR arEiohe AR 5T WG in@hiifn of B grefntinant N-
acetsnlgluwammyltfmisﬁdrasmﬂﬁlm fourek tsr sebecenl by BORaufingausDNA prepared
from" R
ORRIPECIVEATRY Cplidty M RRRL i, gt sy o

N-linkpé, @'nerﬁugawhmna@ipr@sn withs Aekiagmast on rbg ‘modified into a hybrid

typSHBEF Shdih mh%h{g fal éiﬁ:t:t'u% IR cR %Nﬁé’d& %ﬁb@saiﬁ'lﬂe residue i is added
Invitro Next

ct ur ed car[yin
to theRoRisy g8 ind o e, lgﬁémnafeetyaﬁ o488 chajn pich has 2 N-
acesEatdshmine residties ianke &ﬁEréBiﬂlw’ﬁf(rjthé ﬁedﬁﬁiﬂg?ﬁ?ﬁdﬂdrlﬁd Shitannose
encodi ng the fu
res‘? éénsquné:?o therngg %du %Agal a- 1, 2- mannosi dase
(Gen BaThusapmpsmtlmn methods ef -Picki@ 8/253) strgins preu¢lf maaly gxpress a
hyb?iﬁpckbé E\%r%}: cfihShanhdl¥ @h'l&gnﬁeﬂﬁé‘gﬁu&ﬁqqg }f%ﬂl%g?ose type sugar

ret specific Si ﬁ]na pept |
chayy and roppiex, gy shamnes thee létﬂ@é twpe sugergchain have been

desamﬁaul dineddAEeR LS tife m&dgécwﬂ)emﬁcm& isfiaing %aﬂ@ beRfgg to the

|.at 15 t t
syt SHeHOt s ot B FRrIBien S8t ooy ascd R bgst or
expfaseing wecahbinhst  proseisd. at Preparhtiorinresitdds noft adSiwcchareerybese peast

straﬁ‘l Wﬂdﬁa][ngﬁﬂ)(/ %He&%? l%%nfi t?f:g a%a;f c?‘nta%r ﬁ§ Hl%hNﬁglge% ;ype sugar

eXpress manuf actu
chalWﬁdpssgbcqbdpw the like, to thereby prepare a vector
for expressing a-1,2-mannosi dase in the yeast
this vector is stabl

endo% as retl cuI um Next,
Frepar Hﬂdg "6 PrExges d’ﬁ%ﬁt aﬁfi“&dn |"ﬂ’t“31 gl ¢-fnannosyltransterase gene
and@bm\zandlﬁﬁﬁj‘(lh’ﬁﬁﬂeﬁ?@gdi\aroﬁﬁ]l@g@mm&‘ﬁé distupddn i n whi ch

the a-1, 6- nnos ansf.er ne and

LS STt lBRE it b RRLREREMIFR SRS 4 T dournal, 11,
251y cd992)af 2 gpast h:@)rgelnewhlnh rthel EH dnlacss a:suﬂismp&ﬂ by hpmolngous
recBBTRAIGRH ¥ rs@leétédl ngﬂgjﬁadr@ﬁ a&@inédeea' i RChHIaREE With the method of

I nvi trog C uraci | and contal ning zeosi ne
Shermamefrc @‘&%Uy Enpymalepp deh)21 @RI Som t%Rmcqhgmmyces yeast
straftXib rvaldtie thef QO legeaid 1@:‘us ﬁmas@pfwnax&bdhem nfiSed with haploid cells of

a mpRE FERSE B el s e 551 S oy Rk RN 19 e

is dispepiel (Wniversity tof CabiforPER foowed by cDidring epdar guitrégenrdeficient

t
corfy b0 kaln 4P 2302 S F o P g e L Plyed w
rOO@%smegfewe B§ms YEDsmedmay loaking sract aod leyginep andrgenomie PNA is
extmaw from\aBE of Mﬁ%m\bh ghlonRE NOSisé(RAtlP lag}%stcdlaierstfml it ivhich

bor B8 8, ICBF 5, ot G PG T B ot o/ LGRS, 8 velpoted by
respebitiinvashy Etm’pilfymg esefjeaicd ualS ther gedso UTH 1 olotine (GenBank accession
nundb2f AF%B%&@?%]U snce e fetﬁgwgg I&Ius %&%&ﬁﬁ)ﬁgﬁf’on number:

a a reco

east s
é@@ﬁ%@%ébﬁuwghePCRamwmlmgeg@m DYA as thedteowdntgs By the
abo?@hﬁ&ho‘ﬂ'\%é Enﬁ‘c’i dl %h@t%ré Enlo N—ﬁ'nlééﬁ @ﬂdxlycﬁﬁloé'%?&%d by the

lactis) " usi yf.act ur ed

Sacelaremyes YA oo b A ‘§t0|cﬁM§a bpeJughhgiaprose typqsugar chain
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-98 the tenplate and using Superscript first-strand
eDNA synthesis kit (manufactured by Invitrogen).
Next, by carrying out PCR using this cDNA as the
tenpl ate and using specific prinmers and KOD

pol ynmer ase (manuf actured by Toyobo Co., Ltd.), a eDNA

wh%@%%ﬁéq\g a?et&fgkdcogan%ﬂg ugll 51%' O{Je 2 L ld%%g? Bxe rﬁducmg end, and

ucosant ne. ransp ort
hasgctwsirom \ﬁmnbérmampaeoes)s@s aur«sb@peao thecrdntrpduging erid. ed.
Next, the thus anplified cDNA of approxi rrately 3 700
lgr is.ins rte bet ween restriction enzynes, Eco
7. epagtgieo KB Yeast 8Eaim gto yhigh pfasembir@nte@hlment:wel 2-
maﬁiﬁj&fdﬁﬁdm’l@fnﬁoﬁﬁceﬂ cohol oxygenase prom)ter sequence

G TR e T .
Mim Kie {menufatticid lexQIAGENS, iﬂaﬁh&tﬁ) cDINAC st prepredt asiagrithie RNA as

thett&ﬁélﬁt‘éoc{nhq{&ﬂ#[b@%f‘scﬁ mﬁrﬁoslt d Qﬁﬁy )Ml?ﬁ(e is l{lmn?aﬁl\ﬂ?a%{u%d by

by eIe ropora ron’rn

Invijrogen) s etsing: put PERrwsihgcthis cBYNAC hathsripmplate and using
spesﬁiwrﬁnae%ﬁa IK5H ﬂdlylhaﬁsea@ﬁaﬁ%fdchﬁea b? h%gw@%to q,tagi a rc]e)NA

|ntroduct|on Is. cultured
encaéma 3}%@51 HrapslafAnCcIsatoR; of fHasal -Agapinnogidase (Ge % (GerBank accession
nurgbean ujmma} sl spycilioa1n/ amp]iﬁsdluehﬁeanﬂga&ﬁg ak y¥i& lefdoplasmic

reuifuhpafe G SR60SBHERL vranit 1 G OREER, parmey o cONA
sequénce ecﬂmbmga histidigBRspartic edojd-glutannis andid-derciren apdr4 dransktion
tenﬁﬁm l:édq?n,e ltﬁyf‘i? gﬁm{) gﬁok"?ﬁ@ﬂm@% ifRECART Rt %ﬁﬂbmma’cely

reparation

ihicits teanslation F%ﬂﬁlafﬂﬁt‘ 601 keve beerpelningie, is inserted
mtcpbvas&srl stchVas @fragivhWestlol BPRENOR Ybdst ARshZicisRd by I8V aféh) or

t B t PCR h
the Rkt MY aBEoRRECH B IoG U PEER RS roTRBTDICRsS Th e veast
endoplasipicsptailbinc  Pektyehis veadr KQitalilglitreduaed by electroporation into
the( n?c%% %%géffbgg nglg‘%czg%r%?@cgo ' ’ye‘!.rstt d- drai? SRNAWRRGCILRO a-1,6-

ctive
maMIVﬂ@ﬂfﬂé%&?ﬁerﬂ}lﬂtthaﬁsf empnoosyltapsieBalgene eresdibropted.  The

yeaﬁtﬂff%? lthe wibdhdionns Q:hftut‘é@'alt Yoot teiptrhiutethingd WD Médium
(magﬂ@g'gﬁr?@ Tittbady é?c%&%gﬁé”gg Cqnigming e b onanufactured by

Inviteger)s yand aosl eRhse (sMehktr@jted) eﬁl&m( @ad:l'Badifk the c gmsinO reolonies.

Subgé{{]‘gﬁtg% Lie%gts gll) d &rautl In whlcﬂler g}e{ggon log re%gmﬁ ggm chgnerlc oL-

I on enzy vage Si
1,25 xmm%d@avaéeurgﬁ tseebgtﬁdtbyohﬁﬂ using heDahMmeﬂpﬂ@drrﬁ'mn thisgotal

RNA &QHQ kemysigfay d B?Qﬁ@ 66 OBAY, %e %%ﬂ&%ﬂcﬁn&&r@ of BElifled type

as_an expréssion vect or for yeast
Sugﬁfnéﬁm SHERSE4I Db er§ﬂ‘§f’8"’ﬂf)’673 tors F%Pf’ew Hedijatoea Man5 type
higly ephfdseVitp€ bu@X mhﬁﬁsﬂﬁcﬁ\lhas 2 N-acetylglucosamine resndues in the core

e BGEA SRR b BT s DR Sl e b

to thgDRnNedeshy byl ucosani ne transporter gene-introduced
Saccharonyces yeast strain described in the above
item by the lithium acetate nethod described in the

8. Prspuationof a¥qcelamonyese yeasprsrgin into vwbichr a gagsmatigant THPP-N-

acetyRfdos@hin@ trafSporeP gGRNE intFdidh&duct ion is cul tured at
room &en@%\? ure u&gg YPD nedi cont ai ni aﬂ gi%
aur obr QL RINA 15 sxnagted Kom g Xepsh (KAxiezomyasr Lcrshpgin easy
Min @ia(mdthNfadtisred bl rQIAGENY, randthen ¢cDNA is prepared using this RNA as
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-99 each of the grown colonies. Next, a yeast clone

strain in which expression of the reconbinant

N-acetyl gl ucosanmi nyl transferase-1 is found is sel ected

by PCR using a CcDNA prepared fromthis total RNA as

the tenplate. By the above nethod, the principal

[ T al N eXRneSs

the%%l{éﬂg}e%ng é]?;{) #A@e&%ﬁ&s i X’Es%csgtﬁgcggDm dsyfntheaﬁ ki gn%%upa%tured by
Inviitagend Nege @ug@rym& aiPEBwismg thissePN&t @ﬁrﬁleltnmﬂmecand using

spe@nﬁ% Pm&Ee %Ed’ |I®I§%ﬁﬂéf§& n?ﬁlhﬂiéﬁjrb(? R?qﬁ)égb(; ot rﬁdg a cDNA

n-red | nd of” a l\/an type_h nnose t
encegligg a U Fegion qf. uesst \HIGP \4eoseauRg) desgsporter

(GdnBaﬁthcé‘é@ﬁlenrtﬁﬁthtfweAm%GS@? i %ﬁetﬁﬁéﬂlyeﬁﬂphﬁéﬂj h%ct5the thus

arnfTROCATNACH ARG o et L P Gfctcn Symes
EcdBd cdamagensiteand\\éub tleam@e site positsonetliac thendowiisiream pf desalenhol
x;%wﬁ{sé ‘i’)r nber § oL HA eétgr M&hgag gln%ghl%sf%mn vector IC3.SK for

UCOS& ne resi ue 1S a e non- r u0|n
yeaétn(@la@fl agtuxechby {npeogeiny o thesehyoprepary gevesipg arhichhenpressessUDP-
N-dcB§1gMdokdRe t?a‘{l@[?or?ek" Qﬁ'ihé:P&'sf‘GB%Y %oB?enNQﬁS e PEGor i§NRably

RGN TR A
Sacebc&bmymiskﬂ'ﬂgn I\Héscnkaﬁtlhym ablgar itemal nT?d‘ Eyedﬁs afierD et gene
- . . on antg. nunman . .

s R, 56 Bbiteq o FRRN Heihacfe, B0 T O gt B aiming g ament
G41hémanufdotut e@bymmc ResquE), and t(@tal RNA wsrextacted from each of the
gro@h%ﬁﬁﬁ@o' qﬂ)fre@ﬁg' ? J@?ﬁ%lﬁt ﬁl%hﬁ;ﬂ%xé&%ﬁgﬂ bf r&ombinant

DNA encodi ng t Iengt mat ure t
UDBr%aPWl@%prﬁamlpf wanspeieei fsi Eundy isaselpsted ey B’;ﬁﬂo@amg cDNA

preptbd'Bom thid 158 RO Al 4sMB¢E tefigide (manuf act ured by O ontech)
as the tenplate and KOD pol ynerase (manufactured by

Toyobo Co., Ltd.) as the enzynme for anplification.
9. Hieparetid:d ef ,Sdcbimrommes yﬂahtammni intioN#hich feesmbinadk chimeric N-

[ cl eavage site and
ace&%ﬁﬁsﬁn gg@s{‘séﬁsgqﬁg :}%?1%0? @4 t he \éogmst :r eam of the
al cohddy cRyy@Easut pl’ifarmsmg ashgnath diveof cRNfe Onanufaniared by
Cloﬂ&c a‘lé‘X I@Heestéﬂnﬁﬁ)té/ e421d0 rusﬁ’z@:3 @E&lﬁ@r a:?’rg&gt aé{?ﬁ;@ffﬁ%d&ﬁ@rase
\/
(magtiongeh ir1 TORRR, o i RN RrEIROHR e cactivr logain, of N-
acetlyj,gimdsammmtmntfetdsed r(ﬁeﬂBhﬂkl accéhorannhﬂ!raMiﬁﬁld))‘ isyspesifically
| ]
am;ﬁfffeg' Pshghﬁfsr or%;?l (ﬁl W er l ag glgfel qlﬂnfégnencoém% the
lead%r a@eptido of) aoeash enmossdtrarpﬁqrmow P) gewhu(Sh ank accession

nunfbeP! E35952) %d1t§ &k Ghfial { tselﬂza&w %ewa%ﬁ Rmﬁon enzymes Kpnl
ant i thro I Il descrl bed t(F }? ove, ﬁtl ng
cleavags gite gp t mwag%ﬁéemswoae & tthe é‘t"“@ﬁt"‘é\‘& &lgohol

dehﬁregerfaa@ pronadenyeqhiene TG waatbr Bueh ia@/bs?] leﬁ[msswby@edrl pAIUR123
e esu no C or
for Y038 (riiEAchitth b HREERR o), @ anBieb U Brepi A st Wiich expresses N-

acetytghaodammgtransferaserd 86 thet yeast é}olgib(bhdyukmedt ahis vector is
mtr&ﬁ Uced ©F Phed™ HhES S URIp- ﬁ”ﬁe@%ﬁéds frle ontral?:%ol 2 \ée%@ﬁt}oduoed

| Tneari zed ant tor 1s
Smp@pwgga%ytrm@mqwumt&@ogp gtem, by the lithium acetate method

described in the manual attached to the expression vector pAUR123. The yeast after

the gene introduction is cultured at room temperature using YPD medium containing an
agent aurobrassidin A (manufactured by Takara Bio), and total RNA is extracted from
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- 100 nethod into the Pichia yeast strain capable of
expressing mainly a hybrid type sugar chain as the
N-1inked type sugar chain described in the
above-described item5 of this Exanple or the
Saccharonyces yeast strain capabl e of expressing

| typ sugar C s. t.he i nked o)
cac R ot leies PRt 1 Fia BB B phich BERSyhYBE the
reccﬁnhihentyﬁsa@ety@m@lsamimgltgmsferascrﬁ ripdowtd snsdlectaduby R vaing a

cDNRO GthUbf_ 158 NONXPR HE féntﬁnté mﬁy&ﬁsta%@@' ni¥hod, the
O en) cont a| ning an a
prm(c ok dN-Hpked (pe sugag égﬁmteéi?@ﬁedl by the Saccharomyces yeast

canbdeaﬁfoﬂmegl intd S&iyﬁh?ﬁ?p@@ﬂx icBgin Mg a%ﬁﬁ&uﬁf inf Bich one N-
i di n- resi.s

acefiiiaserBis irstdicis CRRFLF D POR D ch%??ﬂ ShenMansiype high
mama®se Yype stgdvahain vehith hasi mg-mw@ﬁfoSMmEZiredﬁumSn the coby @sidue
fant 1
of tlé[%f‘etdgcrﬂh% éﬁtlfsaﬁg ﬁg 5‘%1 g Bdse r%m r?cﬁ tOE{Fléa gtr';]%}eg cmg Sﬁd
antit Hln"lmn:opwmraﬂwn rmthoclalof @l«dmwaztst @tnamb gaSeccharomyces yeast
stra(dia%lﬁ@&tﬁlﬁﬁ bk MsESHb'h tanc@aé MRugaPr &%xﬁt 1noruihleﬁ bAE N-

ke as the stan and “usi ng
acesad& HEOSHIBIAG; Fesidue IE@fiészd r@tthe (ﬂﬁﬂﬁ@#ﬂ&mguﬁr@h osya Mmﬁnw? high

matﬁdo@é Q@b @agfi)chaiBy ad fhe SN—ﬁﬂl?écM%pé sugal chéin b@eshbdenQeb@ibed. The

uman _ a
Pre%%%tt"éﬂ WS‘E‘°F%°€EI"?‘E?PE" EPW&'&‘ éﬂ‘ﬂ“‘“&%‘g"? (rﬁirFB%}EfY havingsa hygbrid
typesigeecttairags tha N-liflicd tymsmgbn claint aradescribedbdiow. | | |
having a hybrid type sugar chain which does not
contain fucose as the N-linked type sugar chain,
10. Reeppiatien of racombipentlaean angithrembia FassipaNectotan be

puri fi1gd abdoridiRe ”QMEO%Q eﬁféfﬂoged)f ' 'Yaﬁiﬁ@ﬂ]ﬂ' @t4all r@Bzoscxrence

addi ti on ain
BioGemasdoi Falemiis, Sonoun Hsse) aﬁaﬁ%ﬁéoerwdl Hthe 511 length
maturi fype higaa ranhﬁdommnﬁlhimépﬁclﬁcali}o athplified by FGRS ubiagn human

e b t hu n,_an hr e |
lwei:j (ﬁff&h ﬁa\alllm'f%tur%g WC@%P{}?@ sug teﬁlg té Va%ﬁngd(]% e%OI}I]m?rase
(mau@ht:iarqd bw@gyéma@t htd. Nag iheleagyme fareamplifieatiorhai Thereafier, the
thu@@btﬁfn%@%]ﬁ@&h!’ 1Hs°e'rt@@ beﬁﬁe&l%sﬁ’i@ﬁén eﬁ‘z rﬁé&rﬁ'ﬁl YR@%hge site and
train ich _mainly expresses pe sugar
Xbﬂi axage,sitg, pesitioned %tge épwgr%abggﬁh%@%ﬁlwgewe promoter
sequiide df b avettoe smsrmmmoﬁnﬂm@f pBI(Mmﬁ)rtyﬁﬁﬂ (hiagiﬂfactured by

i FRRE° F PREy 30003 Bty s SR i Rt Efreinbl g st

the mntw%@pshnmananmtbmmblméﬂt met hods for preparing yeast
strains expressing a recorrbl nant human antithromnbin
I1'l mainly having a conplex type doubl e-strand sugar

11. BrrpRratign °¥ IﬂéaSNSVi’lHH@G’ v br%fagﬁ&man& haman aptitbrpiatia dlgepe is

intrédueedi n fucose, usi ng this yeast strain expr essi ng a

i pant. tith
nybr 1 dh EpRtizet JEHOE Rorrpeted fan 1) padRdne Jpuor BOLSAA T
which expressee antk sewrétéethe hﬂétmw ty;ie’z hurRese patithtdndyin 6f desaitted in the
aboéé r B%”d:g&‘}t&g%s?% , %(fé '5:53 agénec %{(})i‘jr P E%:&Pdﬁ” %ﬁ%ﬁﬁ‘é SSall
(rna@mvtpér by e Englaad hﬁwéﬁbs) 2Bd wgbje@tm ﬂESI’eélﬂ(laﬁﬁl feagments to
pheﬂﬁfchl&&oftggéﬂﬁrgﬁﬁml zisn?ﬂﬁétha(dsi‘iggtl{cf | CHB[? d Ibéréﬁtqn%t:%gﬁceaﬁlth the
metﬁme 9&@@@@1&% f 69{??*@5%73%%@5’&3%% 3 @%@Bm this

linearized antithrombin III expression vector is introduced by the lithium acetate
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- 101 encoding the active domain of a-mannosi dase ||
(GenBank accessi on nunber: U31520) is specifically

anplified. The thus anplified cDNA, after ligating a
cDNA sequence encoding the |eader peptide of a yeast
mannosyl t r ansf er ase (I\/NN 9) gene (GenBank accessi on

me(BdTYor the FHRE kel stebih HpplF o shareining wana, odRpridtepe fuear

chaireas the N-dinkgbtype, sugar chaor desyrilpdap aheaboveatesaibedtitenh s of this

EX%QE %?ﬂ%ssc%\c;%g?%?&sg%ﬁﬁ B‘lru '&P%t{f? gggﬁgp% s ﬂhmﬁpﬁj}{%bnd type
suggt ehyim agithedYilipker type tsngaravb@medemréwd 10 thef abtorw 8 céﬁhnmﬂxemple
Thél"%&d‘ﬂ afRX RhE TRRS @tr&ﬁﬁﬁ&bl@%ﬂtmﬂw MR NroB A téxﬁ}fe@m?fenuinﬁg YPD

megiy d??(ﬂ@af%ﬁ%i @ngéﬂtr%&?a nigining &ﬁ@sst}t%%cgﬁga&a%ﬁwed by

Invithepenene dbtdin ddasticidim rébBitdns @iintet edxlebm,s esthoof ithies blasticidin-

s HEPLORBIY B 8 St 058 ! Ry BERES B o
to gagLy Wemlacmlbmngfaty@é@t fos 2Adiours ot mowhi Fher @dturﬂo smmatant
obtﬁlhb ércthé\l'cu ylS Qs Qéﬁlign{ﬁ/ ) E@Qﬁ Eﬁa‘éﬁﬁ%’eh%ﬁﬁﬁhﬂoﬁl

| nt carr ri ve
meﬁhﬁ%lrnrquwfthpws lﬁ'@a“‘#fé‘iftmeé@n%l"é“blﬂér 1GaspRraten) or the
likd ia¥ethe( Bﬁﬂd&fracﬁub%ﬁﬂc@}‘an@l qslh cmma@ Ammf&ﬁmhane BIBA Kit

ol Ay o o AR i e i

reccblhblnamthumndmtlﬂlrmnbm HI contained in culture supernatant and to measure its

Ly | B
con%b }{ 9*{@ Wg&.@%é&&%@%ﬁ]ﬁ )e/ng r%{ﬁgrh g%ﬂcﬁ%&)%ss?)g&n chain
Whlahpipps Qo8 case a5 the Nylinkeddype ugac Chain,sseefigtaddato the yeast

w]ﬁ?&%bﬂﬂtahh %aﬁ Sé‘g@ﬂiﬁ ihg %&ﬁo@de\é&ﬁﬂi in Exam le4. Inaddition,
mannosy.l t r ansf er ( gene l(IGenBan accessi o

the Sugas cpain stryeiyee o tse pye Wsd alttlélarmql?m T protein gan %aanmeg by the
menﬂodvﬂsichbedﬁncﬁxatrﬁmepronoter sequence of an expression

vectory f r. are a yector ich

ocpr ol (¥ B8 heon fese et e o FERBppl, B faoffisSAibin mm
malybaly’tvu@ﬁ gybrldotyqjy sugdexchaintvlich desstnot wmmtfatIisy as the N-linked
typé RbgRABGRdcAHO Hyﬁre}ﬂel?ys hmﬁ%r & ﬁleqﬁﬁp rd pﬁ‘ﬁnd eaIsr' @tram which

apove 25 itemi| rrerlc - nn03|
maifily XPERSEss %I{YQW)FYHWMEHW @lwﬁgw %lfqoa#tﬂme residue is

added(mf e &bmgecﬂlcﬁ%@ﬂbifﬁaﬂ&nﬂ’l\yﬁaﬂlgﬂ nﬁaxﬁlhmype mgalr bhaml a3ltlye N-
ar cnain

kG Xuhar Shaln, el REcn o s SR Lo B Gt ¥fner

Nextmncté)ddmfor prepasngs péast steaihsexpedsiog a ir¢comibinant hmphly atitbrombin

r [
I 4 A SO AR AP GRP R BRSO g
chaggrwhick dogt ngf cqniin fuense m@t%w yqalestpin ﬁzsprs%ﬁmg a récombinant
hun‘ﬁinr aitithtobR IINmainl Qﬁvin? yoded p€e l&ﬁa@ cROIBSRIEE N- hi{ked type

ene rec ant anti t hronbi n expressed by th
sugg,re ag? fiﬁﬁcﬁgﬁﬁ"g“"%l ch the chineric
N-acet yl gl ucosam nyl transf erase Il is stably

12. (}ﬂ%}{)ﬂ?%%e& %@ ?t?al 1ch CO%b! n‘Bl%l%rlEytP fhannosidase T

e-strahd sugar c a|n Wh ¢ cont
geng icgoredudedy i ng two N acetyl gl ucosam ne resi dues in

t Pe C?J}ﬁ he R PER Qysf H(EUT@AG&‘E{WQ&‘ q‘r&ﬁvd Rm@n t;ssue for
exa{Sng ql,J gigg e @&E%th &xp&m F e ﬂyngl?cmtecii g-:eesteglrpﬁlte cp using

specific primers and KOD polymerase (manufactured by Toyobo Co., Ltd.), a cDNA
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branched structure, and one N-acetyl gl ucosam ne
residue is added to each of the two non-reducing
termni. 14. Preparation of yeast strain into which a
recombi nant UDP-gal act ose transporter gene 5 is

i ntroduced By carrying out PCR usi ng a CDNA derived

h f d.f
encpfiffEif ReE AR iU s ersf e TR e Bl ARt 1520
is spedificpllyspeplifidgdc Jhe rth:ssarwldield@DIﬁAJ yiter lggmting a cDNA sequence
enc(ygﬁ@ Lfflf‘ ‘PéaHEIeﬁeﬁMe B?%%st%anno%ﬁ%&sfeﬁr& ?Dfoﬁgl 6P AR @%nBank

tra |'ation Tegion
accessiyis gumber; L3IABN ik iksc & deumippl. 19 lnmérmtméewwg}n jof the

profRe&iskinfenke ¥t mﬂrédsﬁﬂ vedfop f&rlﬁké‘ésta{Mhblfebﬁ répbRVy {/é‘ctor which
inserted into El\tm lFeam of 1 ormelrg]er sgguence bl

CXPERSEX B‘r‘@%‘%‘}"éﬂa% %ﬁe‘iﬁéa‘é‘? gi 1b8d¥ her &y thip eter e‘S a""‘"’l y

introduded rintotthe lyeask pﬁras slescribefPiy &ieaabbos &einr Hinsuhist Bxample, which

exp}sg?esy g ?@Jog%%:%t l%uﬁ'n 2 antlyfrx}n%lr | L AL Oa[génlgsa %lgfﬁlﬁtlé%ype sugar

oduce
chaghasthe Nokked tmgasdnm a A& domerbf hha weash afienthe gene introduction

is s%[éfcteﬁma%@ lofl jtd Lufawogirly gﬁ@\ﬁhigg r&&tdrﬁg‘i&#ﬁ ﬂﬁﬁoé.’{glre%é‘lo&%f the

bi ant ennarl%( sug ain.. A cl
Ch“&F‘t“‘e?“fflﬂlélo it Gog8eed BhRIFPCRe| ect ed based onits
auxotrophy and drug resistance, and then expression of

th act t t fi d by RT-PCR
13,5 cPreppafiof 3 ons it y SHBR SURS) PR o TRIBROPES oRITiSR: N
acet}fﬂ‘glnmsamlrﬁﬁltlan&fer&@ -1hgéreas nenpdticedinsf er ase gene i s

e .

oy S S G PERASM 5 SERNC0053 S Ao due, o
examplge Kie(m%ﬁmcthmh@er wn@fa@mr@tngy Chentedhy as ébmﬂeambt%m@d using
spetific qﬁlmew ahd fmm q:rdlmrﬁsea@%nﬁﬁeuﬂéﬂ 5@0&\% Co,, Ltd) a cDNA

t d b Ltd.),
eméé'lmg& %%qﬂgét%agw ?fglﬁo g @&oe@ws WP@Sf&@é%‘;I,Isﬁcgﬁ'%\g %re.ssm
numbel/P OXIDR) isSsp2Cifi Sﬂqcalﬁplefédd y T&ﬁphqualﬂﬂnﬁeﬂhxDNﬂ,lﬁer ligating a
cDI@HpJe I];en%g E%egd lgadeﬁ lpg@ den gy%g!\lﬁ‘lta n%gferase (MNN 9)

enco I ng t
gengraf{reyBank r mﬁeqramn(HVNng)W ig% néo (iGe rSBtmmmaéc tedssentad into

dovFHéﬁPﬁﬁ of Ltk ﬁgﬂlo{ep sb wenc: of ﬁﬁ'@xg@ssmﬁ SrebtdP §orit §éhsi, b Qhereby

downst r eam, of not er, sequence o ression
PreRAse f yiectop Whgﬁé\ﬁfpre% Il?ﬁ@fft&lsywawﬁaylgaasf%aq-ﬁrl Wpsi ygest Golgi

bodgax pNems gis Gec1014is gﬁbl@@h@ﬁdﬂo&d ans f]ﬁg&gﬁﬂ strgllnt degcrited st thedabove
0 ector, 1S st Y. oimtr ce
ten ) Shictos PhindicL eosbghB i hah® oReh RaBtgi HiraBlceR B yeas
stramwcmesmgm nesoimbinadt bymay ahtbrashih tiflamaingy hsdnpashybedrtype
suga°1I é!@ny ak the Qfgﬁlgég gﬂt" Qu ﬁ%ﬁ{ S Tehdrd ﬁ’(ﬁ{emtn&cé‘ the gene

I hant tit n il
mtfP‘ﬁWH%r‘é slefied bapsh, on BF aPerReRhy a@égéwgcrré}smag ﬁ% then

expf\isklbﬂ %ﬁﬂletc%?ﬁergﬂﬁfﬁce d%sa:fhnﬁ?ltﬁﬁﬁ'eﬁfse-gm cMﬁ?ﬁﬁed&fﬁM -PCR.
ene nt,r ucrion I s el e e on I [,S
By I o e dog Presfuchin 65 N Gked TR sog i pesssesse by

the @end nezoatbimant iantithrdmbingdl axpresyd thyaths fyeastssrais into which the

chlrﬁgrﬂf NI a&l coq ﬁ?ﬁran?%ﬁ % f%%%l%e/m%HH&g 'cah Eg modified into a

princip ruc pe sugar c
conplesstype daullg-strand supgs chpim svhichcdned |nn'amn’tuntﬁqu¢,dramng two N-

acetlyl élu&%ﬂﬁﬁ%?@ﬁdlﬂ)é it PR bEARfioR f Ml Tellitlifl YU A1d HabBig a structure

in w ic Ju'ee mannose residues are bound to its non-reducing end through a bi-
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0-1, 4-gal actosyl transferase is introduced can be
nodi fied into an i nmature conplex type doubl e-strand
sugar chain having two N-acetyl gl ucosamn ne residues in
the core region of the reducing end and having a
structure in which three mannose residues are 5 bound
brah&hel IsrubRRe, raﬁg Wk r}@-a@aglg}d% Re Pestuet %H&QP% each of the two
structure, one N ucosanlne resi due
nompedueing (TEiEh of the two non- redu0|ng termni.
Preparati on of yeast strain into which a reconblnant

-sialic acid transporter duced 10
14. BTy oy i, S i b SRR B D PoEa S, pasRorier gene
is itredhwoed  f or exanpl e, derived fromt he l'iver

(manufﬁg cldfrf bgutq’gﬁk%%l% a(ﬁ)l&ﬂedén 1%1 g Iilglmagltgs%ue for

speci f yherase actureée
examgie tderidest from thie )hvera(ma;mﬁacngept by |(‘rlgltecﬂﬂ as the template and using

spekifid ']ffin"i’érk QRd mgﬁl)ﬂf]er@fﬁﬁd{ﬂk‘dc&r@? b? ’It%@f)‘é R &K ), a cDNA

CCess| nunber pecifical Iy

enc(a%s ithg &Hfa trapgiation regigmeti {PRwalapiqse transpager {GenBiapk goopssion

nurikEn 28082409 is %ﬁalﬁuauwnfmq UERE %lﬁfanﬂﬂlfﬁlﬂmmﬂﬁl 19 rinserted
are a vec

intg ECt oir 13 a3 omottir sgau %&gq g%@fgﬁaf?sgpn vrqctpﬁ ryygggtt fo thereby
preﬁa'.lb Qi vdouﬂwmch\bxpresseh UDR-galhctbsd graspabéryini the ryeaks déalgi body.

Ne)gnﬁﬁl‘ J(:E?OéX? ?ﬁ%%%@dtﬁegﬁﬁc? [Hegggst.sﬂ'a&% n(%ﬁ)%ﬁqrtl tlﬁ, above which

es a reco nan
eXPERTEgSthrespmbiant humpen mmtyhm:hlm i1 raginlyrhexingr an immature complex

typ® I GNRAT Yught %&mc haj gloag 6fh?ne We‘tabtnlﬁ?é}' th¥ R&né Ua@bduction is
yeast after

cl.one
sel it et o i apeotioohi apd drifoeaitape. mpd t@@é@lﬁ%ﬂﬁy of the UDP-
galattasg traagiodlenide@nfirméitbyt REPCRpr essi on of the
CWP-sialic acid transporter is confirnmed by RT-PCR
17. Preparation of yeast strain into which reconbinant
15. cHireparationsi of yyeastinsfreinasistagemdiichs recombinautc echidgridy B-1,4-

gal&:ﬁfsﬁrhﬂaﬁ&‘e&% gE’&Ffsﬂﬁfdaac CDNA derived froma human

tisSue exag) erived fromthe liver
(nanuchﬁmegkﬂPt Rt sing) 2 £DNAderivasd) fare ahuman;tisgue, for
exaﬁllpﬁi; lclémedpﬁmﬁ&he llﬁﬂd(nmaﬂﬂir mwdmwﬁﬁﬁempﬁ@b Byd usmg

spegifi §5mert pag K houihdrie tmaaliai g 15485 £67 143 7s Sona

encodigg 68)1 bralagtodylrhedfyhser dEhBreis cadoc@siBamuralmg e sHEM1) is
speaﬂe%?ﬁ'; flmﬁﬁﬁ%)'rﬂesth%p% Jh‘f%&'éﬂN&o ’\ﬁph@ti gda DA sBiiRence

I'gatin
em@ﬁe& thenlsaderepeptide 9b )ﬁéﬁtm%ﬂé‘oé!! tran%ra@t (l\gNN 9) gene (GenBank

accéﬁaiaﬂomhtsérarmf.«wmsﬁ) (lwtgﬁmﬂan s (lﬁé%ﬁs@rihmaqtsﬁﬁﬁteeﬁl of the
nserte

profialEn SEqHetich o an HerSsion yeepT ?oga&a%n@éhwﬁ%ﬂfeaﬁfﬁrae‘éegfwhwh
expresss off- lf%gdgmmdtramferashenethy yeastpGolgi doityct Nextyihic vector is

stabﬁ?é H‘{tl%ﬁ?ﬁ&i in ﬁ[ éJth %ﬂ-ﬁ{ &ﬁ’.eﬁtq‘rl t(_t)ﬁ uaéﬁe/ g@ﬁfﬁ{nq%[ ﬂincg %défnmenc
B- I#ﬁiﬂa@yk@hﬁemg bes bean stablr hetredvoed: irito @riest stfainc pxpaessing a
recdnMifdRt Eurﬁh@'a\ﬁ'tﬁl{raﬁﬁfne TAS fallfly RRARE afl %Mm@t&&%&@qype
into a yeas str Sr%?&éSIng a reco ? human
biantennashfugap chain |aﬁ inked-4ypa $hgaR Ghaty a4’s peeetithe yeast after
the gaepheudicips il @elbdted bisedd 1&@&&@@@! amdaﬁug Aedishrice,dt@cthen
cxof B S0 fMRLE sl BLonthls o Rr 90 my

the above method, the principal structure of N-hnked type sugar chain possessed by the
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its auxotrophy and drug resistance, and then
expression of the chineric sialyltransferase is
confirmed by RT-PCR By the above nethod, the
principal structure of N-linked 5 type sugar chain
possessed by the gene reconbi nant antithronbin |11

genEt&lo t?zﬁi)t nghfb%lb@( ﬁ‘i‘%&prﬁ s'é@bg ﬁe&? gftv%l]amn[tﬂ'&’hﬁﬁ WP Hi Geric

Sl a y ranstferase 1s stab
B-1fogplactesyltransisrase ﬁﬁtum@ue@ﬂrpmehe tqsifiest e annaYatyrggeamplex

typ@ laBibleRBYAD Qugdat@hitin BRIy v MCRSANEINE shRTledkSRIusir! th% core
edu0|n end and h V|n a struct

or on o he
reng ‘?%ﬁf‘%ﬂedllﬂflﬁén?&r&ﬂﬁ 53§‘€“$ ash ’Hﬁ%@e wy whigh thge pynpese “35‘ e are
boundnta eicku momgedamihg henduglroaglbi a 16)-trareohed esingturelC taid €one  N-

scefyiy QS e REdA Tl IR TN G b B BIER BRI 1 o

each of the two non-reducing termni. 18. Preparatl on

16. qfre a‘?eﬁRJﬁbéﬂ‘féSEt @Pdih G5 ORMLD a! elorbiRhdt! EMPSLAR cﬁ@o sporter

east strain expressing a reconbl nant antithr
genppqm fyfied having a 15 conpl ex type doubl e-strand

sugar E)haglrﬂymg %mlmﬂgm‘ Csmm&ﬂg& ﬂrcﬁnkmaﬁﬂlaﬁ Qiskbie for
S| |
exafnfe fefitkel fiom NG 0% st B0l By, LT6iRp %5 Htimplate and using

specifio puinzdre dnd KIOD [potyun edta SéRhanfictined by Tokoled Cogd.tdy), a cDNA
ench il Yy Ao BISEL FONE QUL BHLAR, APl Lo
numheri PHIGADiseperificalihanplificd. ¢ Tlheahus anplfredsaliNA is serted into
dovﬁisl{r&éiﬁ eofstup roabRp tsecﬁfehéa Bedn %@{il%ﬁsn%ﬁ‘ %5%5} Fo {dagt, 1§ thdleby

anal yzed . Human thraQ
PTeI(%ﬁlYF‘é‘ef ERProasss; ysm i5 {aBspogyr l!’s‘ihﬁ east (enigirpody.

Nexp,| ésgrRestor nsqublgnmt:bhﬁ@ﬂbinfb tHel é\d@uaﬁmn(a@mﬁe@cwmdabove-

b e ou i ety g
an ighmatene biantembiynsuger chain gshthe ﬁrblmkddl tbip@ sugaacheal i A cldve of the
yeaﬁ%f‘flﬁ @H@ﬁ%ﬁﬁ&{bﬁm 18 ectd LodiERASH ft % ﬁﬂf ?t?&&fu?trfas‘?ﬁance

ti.on, rreconbl nant antlt
dzlymrﬁévmﬂoa 0&%&@-&%@% LEARSRATIFA tswoslﬁga@d bh&TrP(‘an

the N-1inked sugar chain which does not contain
17. RiERRon i St Bt M et el chisss AV RRONRS epne s
intrgdused t he sugar chain structure of the purified

tit by d g -

328'” %Pg%ﬁ %xc}ut ﬂféﬁ jjsﬂ\%CQQDki\ﬁ? ad%?i'v&ﬁ%nk?yahwf?ﬁmﬁfsﬁl% for
exampleo Agjived from ke hmrc(n@mhfapmlrednw Rloptechy phihedemplgte and using
spediﬁff@hﬁiétr]i YREKOTY Pblysttdse ( tﬁfanﬁﬁt@m%ﬂ%gy TebiteChl, lllf&yl a cDNA

ar, chai.n of. contain can

encGhilh 5hE dolive HPioRsl Ph g -patlransiate { GopBagk Sifkgoign mumber

L2377 6®)oorinr 2)6usial yliaaistdriveqGenBank dccesion nuntibeeyi X62822% ngpeefically

ey, PR 000 SO AL 0 B o
leadge peptide) af ahyeast ornseyitoamsferash o MINN #hgen (GenBank accession
num%éprﬁ§§ﬁ§) Ry &0 Yrmida),! 8 [ridés Tmm&ﬁsﬁeﬁn PEOUR! Bromoter

aV|n€ 35 eq U|valent IO 0ogl Ca activities in
sequegRH Y %?}ﬂ’rvﬁswﬁ HeRt9E éorosfea%thf@ therebY RTCHAISi A vactqr whigisexpresses

sialyttt prisferaseCin biye ydast G&J@ﬁbﬁw b iNxK Fﬂlﬁ@ kedtbr 18 8lablydiRtloditRed into the
yeasl"il ﬁkatg%F%L eﬁﬁgﬂlﬁ‘c%é"lﬁr 1fnr\%n cha clﬁlmelllgc smfrﬁra.nsferase has been

stably introduced into a yeast strain expressing a recombinant human antithrombin I
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5 The present invention provides a process for

producing an antithronbin IIl conposition conprising

an antithronmbin Il nol ecul e having conplex type N

gl ycosi de-1inked sugar chains, wherein the conpl ex

type N—egCOS|de I i nked sugar chains have a structure

i t I san [
maipf} M %a%ﬁ%g B ot B8 UohBleARE Wi HARSATIAN thiced

tYP?Séléﬂ?éﬁ n.| j AtGlong: of Sy ¢ast mrzbe gerByiplragietio® is sedﬁcted based on
its ﬁ.ﬁkﬁirﬁﬁﬁy‘ ndSB{ig editstance, %Ylﬂttﬁb%té rd=20on o% chithdie ﬁﬂéKlléransferase

s SEbiniel PR B e, oS od, Rl Squiect Ninked

typéSylrgah ehaift pobdassed bEQ: Ig&&ﬁcaﬁbma@ﬂ{tﬁmtﬂbﬂﬂm @kpressed by the

yeafl BT oo, RIS M6 chinabHe: “ljfamlitase "6 iRy, Mecaiad can be
mo@ﬁezd I IDtCNC& Z&mreExpdnphat typa biantesyary hetgac chegudneimg: two N-

A o S A e s s
h dheee manQse Tesitkasetre chaviad (enite non-sydyeinat ¢nd thguughoa bi-
bra&lﬁ@l ktlaldiQeZ&crorﬁwawﬂ eBsanfifie f¥iauB eddecgamewsefgeﬁlue and one

pl .
sal 156 FEpERAlyA00e] Peioh AL SRR TG W3R

- Expl anation for synthetic sequence : Synthetic DNA

. B o ke A T RS Y L e
synt hefhedeg@cﬁumpressygtahemmbnm apgthgmapin MINGRigEY having a
@m& %%%tddﬁﬂlefs‘?fan&éﬂgﬁeéﬁaﬁx FEAMRRCHo fucokd rédidueCis B¥ind to the

Egtlon or synthetlc sequence .

fed@%& Fﬂé’c ?'a,d Bﬂié\é a&ﬁ@ﬂ pededoiosthe nopsistuging e preftared in the above
iteng; inbeiilhted $aa mﬁﬁﬂeYPDﬁi)’dﬁl‘ilhﬂ(ﬂnﬁnMJreSEQ Ihﬂcrb@n’;&nd subjected

to bt e S PL 0% PA Mot G S8 T8 oY EcBBhpancamichrombin
11T igyonthi etitere Bhper@utastVS The chltyre (supsmatﬁmrobmuﬁdmﬁen ¢heaculturing is
anal?ﬁ%d LY OfffnBn ! Ahuﬁﬁ’smf?:%' {10k 1 nfrﬂﬁ%’écﬁﬁ%% by Affinity

turlng In a nmed lum a trans O pt al ne
Biojogicalsyyeing g bumpgaplagpe-denivey Qimﬂiﬂpmbvhﬂl[ iNepprt (mapefagtured by

Mitdsshi pﬁirknarw@ipsﬁaﬁsn)mf tBENke 4960 a@aha@a 'sﬁlfkteh@ef OBj?ﬂtlﬁQ ghalysis,

1 tl
¢ 3B ISR Ctrchorf il SaBin T st 14 o et end
to rheasunegit< comdeetrationp e IN-agtyioos tleerecombimdnts mgahrootban AH, mainly

.q

'havmgparc% éﬁ@pe%%?énﬁ T B& &l’\exﬁ é’sctﬂg ndfaddaniogst &Hﬂlbaxﬁihiclgj does

alns a struc re-in ucose i s°not

not centainafueesgl gpcneied anp (tbisivigast rultnieonprmgtash gar be pugfied by the
methold escibed N, EdMplE ©F OVRIshbNehe &@ adMaint BirGdRdenof e punﬁed
RO Sl O o S5 st it g

gl ycodhds- iti imkshdwauthar acreedrmisiniVantahisinbitc (I @ainly having a
com\ﬁmxctppelsx%%is ﬁaﬁr? Bs ﬁlf I\ff % y%cs)seldé finked sugar chain which does not contain
fucose can be prepared by preparing a yeast strain expressing a recombinant
antithrombin III mainly having a complex type sugar chain as the N-glycoside-linked
sugar chain which does not contain fucose, and culturing the yeast. In this connection,
the antithrombin III expressed by the yeast in this Example is a protein having
equivalent biological activities in comparison with those of the antithrombin TII
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bound to 6-position of N-acetyl glucosamne in the
reduci ng end in the sugar chains. 3. The process
according to claim1 or 2, wherein the host cell is a
host cell in which genone is nodified so as to have
del eted activity of an enzyne relating to synthesis

exaiyosh by FEfi e 50Koul HELRRD (AS patibrmes digaRed from

humdmeplasma whi ch 1-position of fucose is bound to
6-position of N acetyl glucosamne in the reducing end

t hrough a-bond in a conplex type N glycoside- |inked
MMMFOCGSS according to any one of
flna'mnfgg]e g@s&t lmﬁﬁ&u gr&vth%s Rtbees€ kdr prb&uc?né"&i? hntfBrombin MI

enone engo an enz
com@sg{qnngomplasmgym haé'é‘ﬂg @gmaﬂﬂ & %%}S sorgale %lype N-
glymbideemihedesug@Ehﬁlm OGBerefd N c&ﬁﬁl)éﬁet €|M*giy¢651ﬂélhhl&§ti sugar

i cation chain j |t|onof.
ohaff s rfird o e i of oy ’é’l%FP"a s n the
rediiging bied inglie sugag clemigs. t hr ough a-bond in a conpl ex type

N-gI ycosi de- |inked sugar chain have been knocked out.
. The process according to claim3 or 4, wherein the
Ffeéﬁfﬁ&f Pence késting: t he synthesis of an intracellul ar

SEQUDANOPeC| Blindien fFPRy ﬁtH&ibS@gﬁ&cén SPREMIEDNR ect ed

Sﬂérrﬁ'ﬂa@hﬁaéw% BVt iSpepet s S DNA

SEQGD)NOmranpmﬁn&) for apitheticesequdnics ) Synthatﬁl‘YDN& The

S ey dp hyanelih I SFRiE o iR, Sellngg DA, 00
SE@éDé%@é’d -fixpianatien for symhesisrasijesricn g SmthctheDNﬁ@ol | owi ng

d
SEG3D NOD5(Bxp 1&%&0@% tﬁ&mell;%énfag Syﬁhfﬂt‘bﬁ%t[)',\mem ch

ce re esent
SEéjﬂLﬁ§12§e§ AnAtIoH, Whﬁt&%ﬂ%ﬁqcﬁgsb'ﬁth?we])ﬁ@cl eoti de
SEQEDUND Q9 -Bxplanator R siithSkQelbnde: EymaaﬁfDNWI ngent

SE@%%&O?@ %ét\{\%leﬁ\/ aﬂﬁ%ﬁ@ﬁw@ Sﬁ‘th%hch@ﬁ & process

SEQdDV@i2Ag Bxplanhaomics symheticeiequenke : SpRtheteridNge 4, 6-

SE@ qb»%%baﬁ aﬁ?ﬁgxpfo?tsgﬂtﬂetgeﬂa%@fén%? imﬂeﬁm oup

consi stin proteln

SEQIRNN@ 31y xme 130R oo sptheticsegumaee o SyntheticddNded by SEQ
SEQIDWDS2 - be)anmlmw@ymhamqﬁmagsﬁmam PNANO aci d

d _
SEQE N3, EtoliBuich R Srdhene reuire A B DN Aed | n ¢ he
SEQlﬂ)Mﬂél-(Expkmqmmnfoe syreheteseqtande bﬂytﬁE@d IDNMWO: 8 and
gr N3 Co Ft‘i’&{ffofff,sﬁmﬁ&l}ysga@énﬁée yitfidoHin (¢) a

sequence whi ch ha
NP3 fp Eeplamfrrml g yyntheticriequanicn o SutheticslAldence
SEQ $DM087L # taylat‘ﬁﬁQo!r RhkdiR 2aeknbay spdnéddbNaannose
, 6- dehydra ase activity. 8. The process according to
cl aim5, wherein the GDP-4-keto-6-deoxy-D
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mannose- 3, 5-epinerase is a protein encoding a DNA

sel ected fromthe group consisting of the follow ng
(a) and (b): (a) a DNA conprising the nucleotide
sequence represented by SEQ ID NGO 9; (b) a DNA which
hybri di zes with the DNA consisting of the nucleotide
sequence represented by NGO 9 under stringent
condi tions and which encodes a protein having

GDP- 4- ket 0- 6- deoxy D-wannose 3,5-epinerase activity.

9. They PROGERSsATE ﬂ\.gzlﬁ an! %h%m%ﬁef[f' SorhgtRition, which

GDP4kto6deoxy @e‘m Inerase. 1s a
COMPIIESiH Trughes cinea odhns ﬁetr@xs iRl abipiged ﬂqy groduging @ PNA
encadig antijhirotbih 18 PEOL Bb$ CRFRIdiSed 8y béR REdMBIn&tintdto form and

ted t
s AFEE M BH 3 MBS bRt el B Sfomin
1T rmuleadm lmrm@ccompteas typeeNsglyeoseledaiked esligas whainst wthetkin the

oorhﬂé;? %%%dg@%g?cg % th%n@m&-:o S Sure S8 WHEIE Racose is not

repr and havi I ng
Dﬂ-ﬂeﬁttﬂgbwdmye D therredising endsingthe mayéalaat gnglj regovering

theantlt@ﬁ)mﬁxﬁlll%oﬁlbghﬁbﬂﬂﬁﬁﬁﬂﬁé githjzg of an amino acid
sequence whi ch has 80% or nore honology to the anino

aci d sequence represented by SEQ ID NO 10 and having
GDP- 42, @h@-ﬁe&@@)@c@dh@nmmﬁ 5 aphoreinate acmjalekt e N-

s TRl G5 RO b PP &) Mool st Sy Sl i ot
bound tmﬁfp@hltmn pﬁN—memlglwtosﬁmwse thesredwmgienddnﬁh@m ¢hams.
of N-acetyl glucosanmne in the reducing end thr ough

a-bond in a conplex type N glycoside-linked s 8
chai n 3 sTheiprgeesy aecopding ihelpisy 4 98 2, whereinfhe hpy cel és a host cell

in \aﬁleﬁ fg@h@lﬁe ﬁ@nﬁjﬁﬁleﬂl sbOas t&hmldéldté’lﬁactmty of an enzyme relatmg to

Euco a}nsferase1 ﬁ a@ﬁ' ein encoded %?l th
syn Fléé’ ag! ‘{ He USROS 51 CO5P S 6Y G %‘b“g to the
mo:dlﬁ):atld)mf(a:&lgal( chaiminBificke dmpsitieh od fiidose islbobrdtd Gposition of N-

ace%ﬁp&:ﬂ&ﬁn{eqﬂrtﬁé ?e'dh?iﬂ% dd ﬁjﬂ:'&e% -I\PQnd 1t a co g e{@&%}ﬁ %ﬁssxde-

thé de sequence repres
lumpéﬁwﬁﬂchﬂn (c) a DNA WhICh hybri di zes with a DNA
conS|st|ng of the nucleotide sequence represented by

SEQ I D 11 under tr|n itio
encodéb N‘g‘epﬁ’rBP“éF ﬁccoﬁ $ ﬁ% 0'6‘3 ?'ﬂ‘g%‘gﬁfl fpaﬁs‘%@%’%@ éﬂe host cell
is zabost vietlyin whichaal DbA aitklies lonhy lgenathe eacoding) aa ebbifme relating. to -

07 Ml B RS CBRMEORS o SRR ERYo e
modifiesipasria een diain intvahichn -pesition ofi isege isbetiad tr Grpesition of N-

ace@?élﬁéﬂsﬁﬂhne]lg thel Hz‘au&hg %ﬁ@ ﬁu@u@p&-‘yoﬁg ift @ cohPled N—glycomde—
ucosy transferase iIs a prote

erein
lmk\ggﬁég?féhalfl?lé}‘ﬁ?%é kgpeksd Whnsi sting of the fol l OWI ng
(a) to (f):

5. The process according to claim 3 or 4, wherein the enzyme relating to the
synthesis of an intracellular sugar nucleotide, GDP-fucose is an enzyme selected from
the group consisting of GDP-mannose 4,6-dehydratase (GMD) and GDP-4-keto-6-
deoxy-D-mannose-3,5-epimerase (Fx).
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(a) a protein conprising the am no acid sequence
represented by SEQ ID NO 13; (b) NO 14; (c) a
protein conprising the am no acid sequence represented
by SEQ ID a protein consisting of an am no acid
sequence in which one or nore ami no acid residue(s)

are d , t vl ted o] (Ig%glgl_' €4
am noe%glrgéj pé%%ﬁiﬁc'?ée&?@grté’sgﬁ edf’bi/w‘?l Itlﬁa ] fiflag{f)}% 46
detydiatas ina protginfencodsd by addV Arsglested dranyithe gropp comsisting of the
folBHigiaNakP®yi sting of an anmino acid sequence in which
one or e am no cid resjdue(s) are delete
(@ subst i  HRAcomprauta B8 niclevtie sskrate FeRresBCG Ry SBQID HOT:
(b) sequenc DNApwashNhelsidizesSHEGh! heNDN AL Aongistinpn \of Nidhe amicleotide

- | t sf tJvity; .(e). a protein )
sealgiel PR S SEG TP RO et sephedne BoRliGom A whinh pasgyes »
protgfin BH4ng GOPrpaenose #$-ddhedmmseactadtyd sequence

represented by SEQ ID NO 13 and having cc 1, 6-

fucosyl transferase activity; -109 (f) a protein

consi st-i Af FrocErs aRsasAIng clod clebsm ubnwkenshy thrg GPRrammsnessy 4.6-
deh9lraffads DprofB Seld¥tdd frbAeheOEio0P catssisting BN ®F and (c):

] BB Bl e e e n skl sz o

(b)t o anya proeeiotomsisang®f An amind, acid sdgakicetih evhidh eneséranom@iimino

| BP-0 E 1 E - F .
ecid, Besifiik e sy U e ot g edaelil ing ity acd
sequencarfpprspantest by | SEQsDL NQ:81and hirengiGDPmeanhosst 4,6eddhydratase
activiv-a cell selected fromthe group consisting of the

fo?’l owing (a) tq 0): ta CHO.cel |. derived froma Chinese
(©) hanst & PROEIR Fopsistiigeof ap amigo agid) ssavence | Which has 80% or more
honY@2gy3td theZniid adid Agquiic€ edprésentad TEPLEEQ My a0 Beaichdving GDP-
rnarln{ ne4I§_SGO i&la e Soglipuse nmyel oma cell |ine SP2/0-Agl4

ce?;’aeg 8F PRI ved from a Syri an hanst er ki dney

tissue; a human | eukemic cell |ine Namalwa cell; an

embr Y%n"ﬂ]es;%r%%fg%lc%ding th Siditn! 8, A0HrEAILE BIDP-4 587 xy-D-

cel | yeast. 15. e process dccording to any one of ~
marg|os¢-A-epimerase|is apieted) encofiag addNArsslesies fipm the group consisting
of thofamesidd @Pakp@)conpl ex type N gl ycoside-|inked sugar

(a) chai % Dﬂﬁdcomprising the nucleotide sequence represented by SEQ ID NO:9;
(b) a DNA which hybridizes with the DNA consisting of the nucleotide

sequence répresented by SEQ ID NO:9 under stringent conditions and which en¢odesa

protein having GDP-4-keto-6-deoxy-D-mannose-3,5-epimerase activity.

9. The process according to claim 5, wherein the GDP-4-keto-6-deoxy-D-
mannose-3,5-epimerase is a protein selected from the group consisting of (a), (b) and

(c):

(a) a protein comprising the amino acid sequence represented by SEQ ID
NO:10;
(b) a protein consisting of an amino acid sequence in which one or more amino

acid residue(s) are deleted, substituted, inserted and/or added in the amino acid
sequence represented by SEQ ID NO:10 and having GDP-4-keto-6-deoxy-D-mannose-
3,5-epimerase activity;
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the conplex type N-glycoside-linked sugar chai ns have

a structure in which fucose is not bound to

N-acetyl gl ucosanine in the reducing end in the sugar

chains. 16. The process according to any one of clains

1 to 15, wherein the conplex type N-glycoside-Ilinked
($193" £BRIGR AAYS 5F LGS abld Wil 6lbe WRER bl 30+°br more

fucose s not bound to 6-position ]
homelggwto,thg laminns aaidl sequence fepresenterc by SEQHP NP: tthand kayipgr GDP-

4-kéfa2d-8¢oxyl¥-mahiBsePs 9 e fferdfe R Gity19 t0 any one of clains
1 to 16, wherein the antithrombin Ill is a

pol ypepti de conprising the am no acid sequence
repr esEntBe frgcesSateor@findidd élaim 3104, vilierei ke pi9aRSelating to

. . of i ms..1 7 i he ...
e SRS B R <P B R 5 B K sion of
N-agefiylgucesinding eigu e eeduningherch thonegho ro-bomst én aanicnmpkesi type N-
glygogﬁieqm&k%%& %h&iﬁ't@&ﬁ&fgé&é@ﬁ&h&f&%@é’ i nserted and/ or

ded Int am no aci guence represented by SEQ
I D NO 4 and havi ng heparin binding activity. 19. The

% ocesH, ?Hﬁ%’rﬁ'ée@ﬂ a(%]dércﬁﬁlg’ thdIEliﬁlmof 0, Qi/lﬂiréffi tHe & %3,6Ji§cosyltransferase
. erein e, . an r ojvbi is a po [ )
is a SR Prenleih by AR shlbclaf o the el COPRERE o dnesfollpwing ()
to (dore honol ogy to the anmino acid sequence represented

by SE . h : A S -
@ 50 STRORAN AN Bt SRR HoSkRE BY SR N1,
() 19, welPNAconmaisingrthe nhelentisie sequence epresprded be BEQI® NO:12;

encod i : f t . ' i
© of th?d‘?ﬂg %h*%Yfﬁ*)"%%‘S'“’z R A Ofsicine B (66 RS &ddeGequence
reprgsented by Qsli%ﬂ’g%‘ @uv@*ﬁrs@g@ﬁme@nsywswd whigh encodesi) prgtein
havialyAx MéHfigddsyrbndfelazesctivity;h t he DglAbcogséi sti nﬁloof1 thg

nucl eot4 eguence repres i nder
@ 0171 ao Ay e SRSt R A TR Enntie o e PR Gyt S&duence
repriesanitedgbsh SEQr I NE): Halinndpr atrinigentt gondidibns Tk whrchomrsedes a protein
havR@SPr, Jﬁ%s#iﬂaﬂfé(ra%‘fcgg{tym ains 1 to 20, wherein the

antithronbin Il 1s ved froma mamal . 22. An
antithronmbin Il conposition which is obtained by the

procesg. 'I?&W&hd’lﬂccbﬂii@w adtnﬁl g, ‘ﬂiefégﬂ%elqi,e-fgc?osyﬁﬁnsf&ase-
. nmedil.ca | C coO I ses. nL i O n
is a JEtei6 ST Mot iR SN oS ot tRD RS By i ¢
(2) i ngr edi protein Zompiismgntei amimenicidcequealice gepesantad by XEQ 1D

ich is an agent for diagnosing, preventing or

treating di seases acconpani ed with bl ood coagul ati on.
a protein comprising the amino acid sequence represented by SEQ ID

NO:14;

(©) a protein consisting of an amino acid sequence in which one or more amino
acid residue(s) are deleted, substituted, inserted and/or added in the amino acid
sequence represented by SEQ ID NO:13 and having a1,6-fucosyltransferase activity;
(d) a protein consisting of an amino acid sequence in which one or more amino
acid residue(s) are deleted, substituted, inserted and/or added in the amino acid
sequence represented by SEQ ID NO:14 and having a1,6-fucosyltransferase activity;

(e) a protein consisting of an amino acid sequence having a homology of 80%
or more with the amino acid sequence represented by SEQ ID NO:13 and having «1,6-
fucosyltransferase activity;
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® a protein consisting of an amino acid sequence having a homology of 80%
or more with the amino acid sequence represented by SEQ ID NO:14 and having c1,6-
fucosyltransferase activity.

13. The process according to any one of claimg 1 to 4, wherein the
transformant is FERM BP-08472, FERM BP-10083, FERM BP-10084, FERM BP-
10088 or FERM BP-10089.

14. The process according to any one of claims 1 to 12, wherein the host
cell is a cell selected from the group consisting of the following (a) to (j):

(a) a CHO cell derived from a Chinese hamster ovary tissue;
(b) a rat myeloma cell line YB2/3HL P2.G11.16Ag 20 cell;
(c) a mouse myeloma cell line NSO cell;

(d) a mouse myeloma cell line SP2/0-Agl4 cell;

(e) a BHK cell derived from a Syrian hamster kidney tissue;
(® a human leukemic cell line Namalwa cell;

(2) an embryonic stem cell;

(h) a fertilized egg cell;

(1) a plant cell;

) yeast.

15. The process according to any one of claims 1 to 14, wherein the
antithrombin Il composition has complex type N-glycoside-linked sugar chains, and
the complex type N-glycoside-linked sugar chains have a structure in which fucose is -

not bound to N-acetylglucosamine in the reducing end in the sugar chains.

16. The process according to any one of claims 1 to 15, wherein the
complex type N-glycoside-linked sugar chains have a structure in which 1-position of
fucose is not bound to 6-position of N-acetylglucosamine in the reducing end in the
sugar chains.

17. The process according to any one of claims 1 to 16, wherein the
antithrombin III is a polypeptide comprising the amino acid sequence represented by
SEQ ID NO:4.
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18. The process according to any one of claims 1 to 17, wherein the
antithrombin III is a polypeptide consisting of an amino acid sequence in which one or
more amino acid residue(s) are deleted, substituted, inserted and/or added in the amino
acid sequence represented by SEQ ID NO:4 and having heparin binding activity.

19. The process according to any one of claims 1 to 18, wherein the
antithrombin III is a polypeptide consisting of an amino acid sequence which has 80%
or more homology to the amino acid sequence represented by SEQ ID NO:4 and having
heparin binding activity.

20. The process according to any one of claims 1 to 19, wherein the
antithrombin II is a polypeptide encoded by a DNA selected from the group consisting
of the following (a) and (b):

(@) a DNA comprising the nucleotide sequence represented by SEQ ID NO:1,
b a DNA which hybridizes with the DNA consisting of the nucleotide
sequence represented by SEQ ID NO:1 under stringent conditions and which encodes a
protein having heparin binding activity.

21. The process according to any one of claims 1 to 20, wherein the
antithrombin III is derived from a mammal.

22. An antithrombin OI composition which is obtained by the process
according to any one of claims 1 to 21.

23, A medicament which comprises the antithrombin III composition

according to claim 22 as an active ingredient.

24. The medicament according to claim 23, which is an agent for
diagnosing, preventing or treating diseases accompanied with blood coagulation.
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