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01 March 2007 DESCRI PTI ON NOVEL SEQUENCE AND

UTI LI ZATI ON THEREOF Technical Field [0001] The
present invention relates to novel plasmds derived 5
from any of m croorgani sns bel ongi ng to the genus0l March 2007
Rhodococcus (hereinafter referred to as "the genus
Rhodococcus") and to utilization thereof. Mire
specifically, the invention relates to plasnm ds or

ererred 1o i mly as * BESCHUZREORE:) ™ ana™Co
2 noket SRVEL SETCENCE AN PIRRAATION THERERE

ang. opticaldy,yacti ve am noal cohol production mnet hods
whi 8ﬁﬁﬂﬁéﬁi]§%mhem Background Art [0002] The genus

R e 0B R o OB ot Bl derived
t ' j ,

A HRRR A A Yol oM ATRObElARasy o R8T LR Ahadococcus

fn.”gpéggz%{aif{e‘f RIVTRRYO &5 "thgd%ég%ds"}?h%&b&é%-"?(%ﬁﬂhto utilization

rgant sns and enzyne on ce- am noketones to

hi eqlinye! fg:ﬁaq tishbbnsd]! 3 i thei
amﬂ{hbggf%o%ogggp eﬁ{g r?if’}e gsi (fop%gxgé&%?ég ﬁ)Pgtlaesrll?lds or thett
d t i fiérd ¢fRRedPRLRIHBN H8I"DNA
tgﬁ%g?g!%ﬁﬁg t-\r/lcte%?lg)é—%fttéemaimﬁ%?gnded _forl nglss% ¢
prﬁﬁgﬁiexﬂygpf A5kl Uo engiuiis apectols | vietdrs, t heaudbBants,
Rhodococcus. However, the devel opment of vectors
s UhiaidlectbBE ddignmeeeniy sreBhetee asioductionhasilodeand optically
| agged behind. "Only a few strains of the genus
Rhastbeogmiinodlzvaobperdicivtmethddpidsoh dsilizeathety 25
Rhodococcus sp. H13-A (Non-patent docunent 1),
RhBdokgeowad Appdochrous ATCCA276 (Patent docunent 2),
Rhodococcus 1 01 March 2007 rhodochrous ATCC4001
( P02 docuBhat gusadthdumdocas dasknewnt te gqpoiduse enzymes
| FO12320 (Patent docunent 4). _
involved in nitrile metabolism and to produce enzymes which

asymmetrically reduce aminoketones. In particular, Rhodococcus
erythropolis is known to have very high amincketone asymmetric
reduction activity. Such microorganisms and enzymeé act on o-
aminoketones to high selectively produce optically active B-
aminoalcohols at high yields (for example, Patent documents 1 and 5).
Thus, it has long been desired to develop a host-vector system intended
for mass production of useful enzymes and the like in the genus
Rhodococcus. However, the develop'ment of vectors suitable for the
genus Rhodococcus as hosts has lagged behind. Only a few strains of
the genus Rhodococcus have been found with plasmids, namely
Rhodococcus sp. H13-A (Non-patent document 1), Rhodococcus
rhodochrous ATCC4276 (Patent document 2), Rhodococcus
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[0003] [Patent docunment 1] WOO 1/73100 [ Patent -

docunent 2] Japanese Unexam ned Patent 5 Publication

HEI No. 4-148685 [Patent docunent 3] Japanese .

Unexam ned Patent Publication HEl No. 4-330287 01 March 2007
[ Patent docunent 4] Japanese Unexam ned Patent

Publ i cati on HEI No. 9-28379 10 [Patent docunent 5]

W02/ 070714 [ Non- pat ent docunent 1] J. Bacteriol.

o rons AT SRR el |G AR R cocous
200G e AT ESLRAbo, daveligp new 15 vectors
SRR, (P dmaN {1 SbhEraRRyS Mrodococcus.
[rom Lhe St BARGINT aBkuRRhe! VIO Pl cECO0RERBRlng® patent

a [ t 4l bj ect of the pr esent
imbIML64@r§b| ge noveq) 20 pI asm ds that can be
used as VeCt rEtordéb‘ﬁﬁ]eﬁth y 1steSY€lh%Hhm1h@@05Patent

i's deS|r O Create rec ant m crobes

supﬁ l?éefhcﬁPHE]?Nﬁung'o' FRRpp! | catl on from anong

coccus eryt ropo I's which has am noketone

a_syrmet ric r[:}’ﬁ ti OQoegiientt 4] | MapdidseCc UUnkexandined aPatent
first object of the invention to provide novel

Pl gt i HETENG. paz83iA) DNA 25 fragnents which can
be used to create such reconbi nant nicrobes. [0006]

If a plasni dPasett dscudreny SPRI0BRAOE Tah be obt ai ned,
it 2 01 March 2007 woul d becone easy to construct a
shuttle vect[iorlpateritsidcemhémntal] b Raetoriol.n 1300638, 1988
mcrobes. It is therefore a second object of the
| atoqurd of thr yveletioncl eoti de sequence data
relating to DNA replication (replication region,
etRroblams de dur Sokved by st Inkaritiom of such a shuttie 5
vect or.

[0004] As mentioned above, it has been desired to develop new

vectors for breeding and improve to industrially useful strains (mutant
strains) from the genus Rhodococcus. In particular, self-cloning
systems are preferred from the standpoint of safety of the recombinant
DNA microbes and their products which may be used as foods and
additives. Tt is an object of the present invention to provide novel
plasmids that can be used as vectors for such a host-vector system.

[0005] It is desirable to create recombinant microbes suitable for
industrial application from among Rhodococcus erythropolis which has
aminoketone asymmetric reduction activity. In particular, it is a first
object of the invention to provide novel plasmids or their partial DNA
fragments which can be used to create such recombinant microbes.

[0006] If a plasmid such as described above can be obtained, it
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[0007] It is athird object of the invention to
provi de shuttle vectors that are replicable in both
t he genus Rhodococcus and E. coll. [0008] It is a
fourth object of the invention to apply the shuttPkMarch 2007
vectors to an am noketone asymetric reductase. 10
Means for Solving the Problens [0009] The present
inventors carefully screened plasnids for- vector

- SR iRl et LB ORI RO vk ds FPRGDIR even
£ LR SFErOBeL YF A MrRELE et A9REPRE che, mvention o
PREGVRE apAeEES! hlugil! e Vo O | LRON ereition
SIPIRNGh, SIS, AT heRsant> S BLASAR TCecled St
d%@t r,Plasm ds and shuttle vectors that achieve the
obj.e_c(%é stated above, and 20 the present invention

Bieoohfr eupqp iBegnheRIRIEad of [ @R dveénpsi ftbcpkévide; bleuttle

esent invention provides a DNA fragnent, a DNA,

Phagitiid tha sfeieplia¥RCPbothptheatdtis RAodd ENThBTIRNE. coli.
a\%gt[q{gd Tor prodlugti on of an am noketone asymetric

r¢dgospse, dnds aafamtlbabjéer oprhedavemionftoaapply the shuttle
optically active am noal cohol, according 25 to

f alckawis e anlaminoksiOhe abnmetpArdduagment havi ng at

| east one nucl eoti de sequence selected 3 01 March
20@éand femSdhengthe Problesst i ng of the nucl eoti de
sequences set forth as SEQ 1D NO 35, SEQ ID NO 36
aff0GER | D Mbhe Ftesédt) inventassi chrofully psereened Oplasmids for
fragnment thereof, characterized by conprising a DNA

r egllaraconstrucipodrdavamengt Rhedscoons suginso@ndeas 3 result
sequence sel ected fromthe group consisting of the -
ndisaotared sevgnalnoosck edasmids usableras I weaurs der hestvector
IDNO 36 and SEQID NO 37. (3) A DNA fragnent

ha&ybiegnat | east one nucl eoti de sequence sel ected

[0010] Furthermore, the present inventors found that it is possible
to construct shuttle vectors by transferring into the aforementioned
plasmids a drug resistance gene and a gene region that is replicable in E.
coli. As a result there were obtained nucleotide sequence data,
plasmids and shuttle vectors that achieve the objects stated above, and
the present invention has thereupon been completed.

[0011] Specifically, the present invention provides a DNA
fragment, a DNA, a plasmid, a shuttle vector, a vector, a transformant,
a method for production of an aminoketone asymmetric reductase, and
a method for production of an optically active aminoalcohol, according
to following (1) to (39). '

(1) A DNA fragment having at least one nucleotide sequence selected
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-fromthe grbup consi sting of the nucl eotide sequences

set forth as SEQ 10 IDNO 1, SEQID NO 4, SEQID
NG 14, SEQID NO 17 and SEQ ID NO 22. (4) A

plasm d or a partial DNA fragnent thereof, 01 March 2007

characterized by conprising a coding region for a DNA
replication-related protein having at |east one
nucl eoti de sequence selected fromthe group 15

Si sthhrc?milp ‘%E‘teﬁ &ﬁ% ﬁgtth%%ugg%%f‘%c?%‘fe%feg %Eg\?%ﬁ a8 SEQ

1&%‘%&&@& l\g‘ﬁa ga%nerl zgje-llﬁg]y dggrr?gr Pglrtnlgala
naon g BESIAECbE g, Bl TR, SRlaris Btk

_ nucl eot’l de quence seFecte %é"rlzed by
! RBndthOUR 2 @E%Qu %bﬁgam@ﬁ KR IEARE %el%é%qﬁ-%c g,gcleotlde
%)%Rq g&h ca%ﬂggn regl onsﬁ{ew%}dﬂ?t %?%st gggﬁglllilotﬁggﬁxmde

> 3QHaBRCeS §dtefdrBel af FIEM 118 W00 UFS, OB ﬂblm.oss ta'ﬁﬁ SEQ ID

nucleot | sequences Set forth as S
| jyYO3736 and SEQ ID 25 NO 37. (6) A DNA fragmsnt
havi ng the nucl eoti de sequence set forth as SEQ 4 01

Mgty I9QA. gkt Heving7at Wabl 8asimhcdéotid® seduencebilected

fragnent theréof, characterized by conprising a

PrRSTRtIBE ¢ g%ﬂs@@tm@ of ke nueleniddseqpraeenset f&fth as SEQ
forth as SEQID NGO 76. 5 (8) A plasmd or a parti al

DY N@OIeREQ By Bigh:, 4, cHERIDENCeM ISEQcIDAINGs i Hhaad SEQ
coding region for a DNA replication-related protein

h3l Ng):a22.| east one nucl eoti de sequence selected from
the group consisting of the nucl eotide sequences set

f ¢4¥ A aplasfQd] @r MOpaflialSEYNAI Gragmeut, tisEeof, Dc]u@acnm'lzed by
SEQ ID NGO 17 and SEQ ID NO 22, 10 conprising

r ephiprasingn ar eqiling hegiony far keBNAomep G@ﬂl@bﬁb@d protein

sequence sel ected fromthe group consi stltng of th
e

nbaveng i ae least one nucleotide” sequence selected from the group
consisting of the nucleotide sequences set forth as SEQ ID NO: 1, SEQ
ID NO: 4, SEQ ID NO: 14, SEQ ID NO: 17 and SEQ ID NO: 22.

(5) A plasmid or a partial DNA fragment thereof, characterized by
comprising a coding region for a DNA replication-related protein
having at least one nucleotide sequence selected from the group
consisting of the nucleotide sequences set forth as SEQ ID NO: 1, SEQ
ID NO: 4, SEQ 1D NO: 14, SEQ ID NO: 17 and SEQ ID NO: 22 and
‘comprising a DNA replication region having at least one nucleotide
sequence selected from the group consisting of the nucleotide
sequences set forth as SEQ ID NO: 35, SEQ ID NO: 36 and SEQ ID
NO: 37. |

(6) A DNA fragment having the nucleotide scquence set forth as SEQ
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sequences set forth aé‘ SEQ ID NGO 35, SEQID NGO 36
and SEQ ID NO 37, and conprising a pronoter region
havi ng the nucl eoti de sequence set forth as SEQ ID

NO 76. 15 (9) A circular plasm d characterized b$l March 2007

conprising a plasmd or a partial DNA fragnent
according to any one of (1) to (8), wherein the
nunbers of restriction endonucl ease cl eavage sites are

B : EcoR1: 2, Kpn I: 1, Pvu Il: 1, Sac 1: 1
gﬁﬁ%ﬂ% fﬁ I1 and the size is approximtely 5.4 kbp.
£ AT BT, B R et
cHAPBRLRSE Ot B ROTE G e i eqppnce st o
; . 25 (12) A DNA
f%ﬁ%ﬁ%wazgatgfggzt oﬁeo_ﬁagfgzti de geqzjence _
giéﬁéf‘ai@l@%@?”@%%ﬁ%@%@%@ﬂéfﬁﬂ?’ﬁﬁ%ﬁﬁhﬁﬁé‘%@%@dﬁ%ﬁ@d by
(SR S epd IR AR PONA, st figrea woci
WA S| 9 182 NOnEC AL R seqabAce halkdtadatrdraglic group

c
one nutl eotrde sequence selected fromthe group

kit ' IDrNOD-ak, SE
SRR BRI saIze 380 (XN o SEQ

A E\IN f BVNG: a4, |S1et IDNHOWLT eatd GEQeHNeNCE 22,
sg ectcgdag??% the group consisting of ‘the nuc(lgeoti de

S%ﬁﬁ%@ﬁﬁgSQtDMtﬁe 2afbR rdgionihavifiy &ElRdsD di@ naizleotide
SEQ I'D NO™ 44, SEQ ID NO 45, SEQ ID 10 NO 53, SEQ ID

NGeqhBncSERIEBINO frofm BifQ U0 cisisii® bb the neleotide
and SEQ ID NO 69. (15) A plasmd or a partial

f rsaguentes e feth asBEQCHR NGe B HySE€ohipr NE:n36 gnl\lg SEQ ID
coding region for a DNA replication-related protein .
havDng3at andasbmpresingc heptomoteare gegione lewing tthe npglotide
t gzqggggepset forth as SEQ ID NO: 76.
(9) A circular plasmid characterized by comprising a plasmid or a
partial DNA fragment according to any onc of (1) to (8), wherein the
numbers of restriction endonuclease cleavage sites are BamH I: 2,
EcoR1: 2, Kpn T: 1, Pvu IT: 1, Sac T: 1 and Sma I: 1, and the size is
approximately 5.4 kbp.
(10) A plasmid having the nucleotide sequence set forth as SEQ ID
NO: 73.
(11) A plasmid or a DNA fragment accordiﬂg to any one of (1) to (10),
characterized by being derived from a bacterium belonging to the
genus Rhodococcus.

(12) A DNA fragment having at least one nucleotide sequence selected

from the group consisting of the nucleotide sequences set forth as SEQ
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15 consisting of the nucl eotide sequences set forth as
SEQ ID NO 40, SEQID NO 42, SEQID NO 44, SEQID
NO 45, SEQID NO 53, SEQID NO 55, SEQ ID NG 56,
SEQ ID NO 61, SEQID NO 62 and SEQ ID NO 69. (QLsJarch 2007
A plasmd or a partial DNA fragnent thereof,
characterized by 20 conprising a coding region for a
DNA replication-related protein having at |east one

Qg‘ﬁiﬁg{’: ﬂ@ %ﬁ&uﬁgﬁﬁgiﬁlégﬁtﬁgngeﬂbgsﬁ;g?pf orth as

NG hah Teestle, qicr wgtlal Qg rgipient Mlegfy gRgetgzed by
SRRy N S B R B0 o gitiorc
oL LGB AR I 1A FORTIENE Qoo muclorid
SSBHGBEEH AR 010 SEOTBNO.D, 900 BN Pgrisr
fr

rept thereof, characterized by conprising a
coding“fegion for a DNA replication-related protein 5

pﬁghg&l\ ﬁNAeﬁﬁgnRﬁﬁ Mg@t 6iat YerUANIecE ek 8slBEndd sefected

roup consrsting of The nucl eoti de sequences set

f | i opicek Iskr N62th 44, SE
R LA SRR IR TN T

NED F®): REXED NPNOLA42SER() IDNQO 684, SIHQ BENODASOSEQ D
69, conprising a DNA replication region having at 10

| 996t TNSPOCIBATOES % SBONID NO:e56,e8EC 60 Nk §t,08EQ 1D

consi sting of the nucleotide sequences set forth as

SEO: B2NRd 3BQ BBNORAYD: 71 and SEQ ID NO 72, and
conprising a pronoter region having the nucleotide

s€qfenteplasmid ot b pertiBE@NA Neagment theeod Characterized by
fragment having at |east one nucl eotide sequence .
saomupEsingla toding egipouforcenBINAI ngpbeatigm-related protein
nucl eoti de sequences set forth as SEQ ID NO_ 67 and
Stavimz NGt least ope) naclicikle segneacpasaleeiedpipom the group
fragment thereof, characterized b
co%sisting of the nucleotide sequences %et forth as SEQ ID NO: 40,
SEQ ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 45, SEQ ID NO: 33,
SEQ ID NO: 55, SEQ ID NO: 56, SEQ ID NO: 61, SEQ 1D NO: 62
and SEQ ID NO: 69.
(16) A plasmid or a partial DNA fragment thereof, characterized by
comprising a coding region for a DNA replication-related protein
having at least one nucleotide sequence selected from the group
consisting of the nucleotide sequences set forth as SEQ ID NO: 40,
SEQ ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 45, SEQ ID NO: 53,
SEQ ID NO: 55, SEQ ID NO: 56, SEQ ID NO: 61, SEQ ID NO: 62
and SEQ TD NO: 69 and comprising a DNA replication region having

at least one nucleotide sequence selected from the group consisting of
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conprising a nobilization protein region having at

| east one nucl eotide sequence selected fromthe group
consi sting of the nucleotide 20 sequences set forth :
as SEQID NO 67 and SEQ ID NO 47. (20) A DNA 01 March 200
fragnment having the nucl eoti de sequence set forth as

SEQ ID NO 75. (21) A plasmd or a partial DNA

fragnent thereof, characterized by conprising a

SR BHER LR Forhces e ARS YLD R, T SR P, F0: 71
583 SRR B3, 721  agment aceor di ng o any one of (12)

RLbh AL PUAREIE oD 4 25T PR, Plaadh R HALOE icharpteriged by
SeGmpgising 58 gk, séeig ot |§ PGS, tepIRRRIR HTaicdl rotein
?ﬁg&mtﬁ fhsPEGhe D{luéleblf?de@e%l?@rf@fz)%etféﬁg‘gf?ﬁﬁ fheDNRoup

t“"according to any one

ggﬁgﬁéﬁﬁg' qgﬁgaﬁgu}%?édtad@gﬁgﬁ@ﬁcésr o8P Pezrgﬁs‘)cési’sg@m NO: 40,

genus dococcus.

f YiUng S oligd -5 ROt aso: 53,

Sﬁmgj PE?N%Q’ 7. (I%;N(%\ %ﬁ%%%@char’ ac]?gri zed

b NEDNG 52 : e, SEQNHDI NO:6F, SIC) Dt N 62

sgqu H'gelbggi stbr%(ggg)g{ég% %@7 (27) A sh?ttl e

‘F’{Eﬁﬂ REQEMDI Kah! 69, folpeishig a Dl Angipliationt fegigerhsing at
0

dococcus and E.” coli, and conprising a plasmd or

PRdAst ahcRledBdé sequeie sdlected franctitdprunp comsiytingef the
of (1) to (26) and a DNA region replicable in E

calitleotidR) sehueactosercfmtiaas SEQHD BIOHBONFECH bt NGkt Edand
using a shuttle vector according to (27). (29) A

vEEQr IDhNQ@Cct 2, zed wpneprigmigs iangrenptas niegion bawng the
fragment 20 according to any one of: ;66) , (7), (25) or
( a6¢leotide sequence set forth as SEQ ID NO
(18) A DNA fragment having at least one nucleotide sequence sclected
from the group consisting of the nucleotide sequences set forth as SEQ
ID NO: 67 and SEQ ID NO: 47.
(19) A plasmid or a partial DNA fragment thereof, characterized by
comprising a mobilization protein region having at least one nucleotide
sequence selected from the group consisting of the nucleotide
sequences set forth as SEQ ID NO: 67 and SEQ ID NO: 47.
(20) A DNA fragment having the nucleotide sequence set forth as SEQ
ID NO: 75.
(21) A plasmid or a partial DNA fragment thereof, characterized by
comprising a mobilization-related region having the nucleotide

sequence set forth as SEQ ID NO: 75.

(22) A circular plasmid characterized by comprising a plasmid or DNA.
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(30) A vector according tb (28) or (29), characterized
by having inserted therein an am noketone asynmetric
reduct ase gene. (31) A vector according to (30),

- characterized in that the am noketone asymmetri c0l March 2007

reduct ase gene is a nucleic acid coding for a protein
25 consisting the am no acid sequence set forth as SEQ
IDNO 78, or a nucleic acid that codes for a protein

F SrASTaR! SesQT B85 o Y il L AERL(P D YRR I g Hbfmbers of
SHRIHLHL N e A a8 sORSoRE PR s B 4, Sac T
it o D 2 e 7€ b AR R R T

VL MR AREE s WE R PRUE SEBRRPE B 00 23 SEQ TP

n$ﬁbe5§ acid that hybridizes wth nucleic acid having
a nucl eoti de sequence conplenentary to the nucleotide

Sgoaf A biasiid Fq yr?ngga%@e% deeorting 109y SROGE 12N (23),

rotei n havi ng~am noket one .
a y g " i
c%ﬁ al n#frll%e%q%ggé%{?gag%%ygf&ngﬁﬁjya( 28 orﬁ%wgﬁl?a? the

t 8f R oeept @l Ning a vector according to any one
o@?so) to 32). (35) A nethod for production of an

a@ﬂyhebwﬁ frayheRt hh@iﬂ%ﬁt@h@él%otidé%eqhbﬁbe genfurils@s SEQ
aculturing step in which a transformant according to
(Py)N(E Ul tured in mediumthat allows growh of said

transformant, and a purification step in which the )
a@gphoemﬂ.a Asgmaitr claracietiretdse cosprisingi @ gromurter region

said transformant obtained in said culturing step. 20

( Beyink thes eclebtidepequents set foitlaas SpQ EBY N{.8ELi ve

am noal cohol, wherein an am noketone asymmetric

r €27ix tAassmtit aveetdr mepliceblepindbactena h@i{nn@mg)fto(ﬁ@ genus

is reacted with an enantioneric m xture of _an )

aRhoidocketenandoFpawdy arabcoseprisiogby plasmid| oroparital DNA
ener al ' )

gfragmcnt thereof according to any one of (1) to (26) and a DNA region

replicable in E. coli.

(28) A vector characterized by being constructed using a shultle vector
according to (27).

(29) A vector characterized by comprising a plasmid or DNA fragment
according to any one of (6), (7), (25) or (26).

(30) A vector according to (28) or (29), characterized by having
inserted therein an aminoketone asymmetric reductase gene.

(31) A vector according to (30), charactefized in that the aminoketone
asymmetric reductase gene is a nucleic acid coding for a protein
consisting the amino acid sequence set forth as SEQ ID NO: 78, or a

nucleic acid that codes for a protein having the amino acid sequence set
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formula (1): 25 [Chemical Fornula 1] 9 01 March 2007
OR RZZ ~Ra wherein X may be the sane or different
and represents at |east one species selected fromthe

group consisting of hal ogen, |ower alkyl, hydrox§l March 2007

optionally protected with a protecting group, nitro
and 5 sulfonyl; n represents an integer of 0 to 3;
represents | over al kyl; R2 and R3 may be the sane

°£q>x$bf : erﬁ@nfﬂh @pﬁﬁseﬁhﬁ# eF@ions WisaPBficnilsution or
ondGticy Pf o Pl GO R ! Y i poketone
am e mugﬁﬁﬁm[ Seni cal Formil 216 Tt
‘ﬁ%ﬁgﬁﬁeﬁ gt PrfE B0, sherddyeri! i %ﬂf"%% Gcfone
R R T A %@é%“’ﬁ“%e“‘@ﬁ“&%“de

ERRUIL TR AL IEO [N atod 8 ot & i
CWﬂﬁgléﬁ Ric88 eivals B nucleotide sequence complementary to the
nucleotide set forth as SEQ ID NO: 79 under stringent conditions, and
that codes for a protein having aminoketone asymmetric reduction
activity.
(33) A transformant containing a vector according to (28) or (29).
(B34) A transformant containing a vector according to any one of (30) to
(32).
(35) A method for production of an aminoketone asymmetric reductase,
which comprises a culturing step in which a transformant according to
(34) is cultured in medium that allows growth of said transformant, and
a purification step in which the aminoketone asymmetric
reductase is purified from said transformant obtained in said culturing
step.
(36) A method for production of an optically active aminoalcohol,
wherein an aminoketone asymmetric reductase obtained by the
pi‘oduction method of (35) is reacted with an enantiomeric mixture of
an c-aminoketone compound represented by the following general
formula (1):

[Chemical Formula 1]
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I5

5 the follow ng general fornmula (1): [Chem cal Fornula

3] 0 UR R2~ ~Ra wherein X nay be the sane or

different and represents at | east one species

sel ected fromthe group consisting of hal ogen, | o@eMarch2007

al kyl, 10 hydroxyl optionally protected with a

protecting group, nitro and sulfonyl; n represents an

integer of 0 to 3; Rl represents lower alkyl; R2 and

R3 may be the sanme or different and represent at |east

one 15 species selected fromthe group consisting of

hydrogen and | ow& alkyl; and * represents asymretric

carbon, or a saltjthenggof, to produce an optically

activeypm holXeOnpound represented by the

fol | owi ng prmul a (2):, 20, [ Chem cal Formul a 4]

11 01 Mar M R tX) A /{f2) Rz \R3 wherein X

n, R, R, R3 and* Rave the sane definitions as

above, and haviR%g t h&R’desi r ed optical activity. (38)

A production nethod for an optically active :

am noal cohol 5 according to (37), wherein the

production nethod for the optically active

a%H%kﬁ%%a‘ysbé ahé ﬁn@ Wr Wifférehurdnderepedéntsom fiase one
esented by t

conpound rep he tfoll ow ng general formnula
(3becies selected from the group consisting of halogen, lower alkyl,

hydroxyl optionally protected with a protecting group, nitro and
sulfonyl;
n represents an integer of 0 to 3;

R! represents lower alkyl; -

R® and R® may be the same or different and represent at least one
species selected from the group consisting of hydrogen and lower
alkyl; and

* represents asymmetric carbon,

or a salt thereof, to produce an optically active aminoalcohol compound
represented by the following general formula (2):

[Chemical Formula 2]

- {(2)

wherein X, n, R, R?, R> and * have the same definitions as above,

10
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[Chemical Formula 5] Ro R' Re 10 wherein A
represents the following formula (Y) -or. (2):
[Chemical Formula 6] 12 01 March 2007 O ~Y) RL

wherein R represents hydrogen, optionally substi fudedch 2007

C1-3 al kyl, a C5-10 hydrocarbon ring which is bonded
to RB or a 5- to 8-nenbered heterocyclic skeleton
cont ai ni ng 1 3 heteroatons which is bonded to R8, 5

r@’é&i;ﬁé( gug&ikpgﬁaga&gﬂlww or a(Z ?Z \ghsr;ﬁ‘logrsg
“Eﬁmﬁyc' {Ep RS GhrORERRh" bE 4 haRal ST oA HGAIEDhol,
BER oo RGO, TR B P rgetgd, with an
nebamiigie HikERSYE ahradithEReoRs oyt depresented by
hﬁﬁ% ?@2‘2‘%’@{%%15 %TTM%aE%@T 5 ULS?I glnal6l f/ll _ls(ﬁlbst ilfusgd
CLCﬁ 1&"IF%@%H%€%LO 8- merrbered het erocycl i c skel et on

al ning roatons 13 01 March 2007
0
* R1
(X)n
N we (1)
VAN
R? R®

wherein X may be the same or different and represents at least one
species selected from the group consisting of halogen, lower alkyl,
hydroxyl optionally protected with a protecting group, nitro and
sulfonyl;
n represents an integer of 0 to 3;
'R represents lower alkyl;
R? and R® may be the same or different and represent at least one
species selected from the group consisting of hydrogen and lower
alkyl; and
* represents asymmetric carbon,
or a salt thereof,.to produce an optically active aminoalcohol compound
represented by the following general formulé (2):

[Chemical Formula 4]

11
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which is bonded to R4 or a C5-10 hydrocarbon ring

which is bonded to R6; RO represents hydrogen,
optionally substituted C-6 alkyl, optionally

- substituted O -6 al kyl oxycarbonyl, optionally 01 March 2007

substituted acyl or a 5- 5 to 8-nenbered heterocyclic
skel eton containing 1-3 heteroatons which is bonded
to RS or R6; and R10 represents hydrogen or optionally
substituted C-6 al kyl, or a pharmaceutically
acceptable salt or solvate thereof, for production of
an optically actb e am noal cohol. 10 (39) A shuttle
vector accordingijto (27), having a nucl eotide sequence
selected fromthg grolp consisting of the nucleotide
seque fofFthy” as SEQ ID NO 89 to SEQ I D NO
100. Effe | nventi or-[ 0@1l2] The pl asm ds of
the i nventT™ar are vel plasm ds 15 unknown to the
prior art, and ag€ v tF.ﬁable as vectors for host-vector
syst ens belongiﬁb to e industrially useful the genus
Rhodococcus. They are of particular utility in the
creation of reconbinant m crobes capable of

JEATHl 8, rETREL R el e ShrRMETHFI PSS oK.

an am noketone to
' : % : ribute is a reaction
?@?82F§§§€5@%9€%¢é%9??§gpé%;- %éeudoephedrine from
é(?gﬁefa.h%gﬁﬂpﬁﬁoh' RRGRYA- |foP aRarpRallly0 kil eTheninoalcohol

Fasm ds e Invention can coexist in single

Rlaeé&&?ﬁg% g3t andréfetied girddaafoRemesed nfor el wptically
alone fo

their” replicating function, but also as

copRakidhimopl@stolds caffied dws . whl fabthepsdditiog of a compound
different protein (for exanple, enzyne) genes into the

dké%ﬁ@ﬂﬁedﬁéja&m fislowing generad fbtmula(3Bxpress the
proteins sinultaneously 14 01 March 2007 in the same
c¢Chen{i@QBdrrihEa Shuttl e vectors of the invention are
useful for creation of industrially useful

reconbi nant m crobes of the genus Rhodococcus

10

A\(N\ , Tt
R
B

wherein A represents the following formula (Y) or (Z):

[Chemical Formula 6]

12
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15

and Escherichia colt 5 [0015] The nucl eoti de sequence
data relating to DNA replication obtained fromthe
pl asm ds of the invention nmay serve as the basis for
construction of the aforenentioned shuttle vect or 8] March 2007
and specifically they provide DNA fragnents as -
constituent elenments of the vectors. Brief
Description of the Drawings 10 [0016] Fig. 1 is a
restriction enzyne cl eavage map of plasmd pRET1100.
Fig. 2 is arestriction enzyne cl eavage map of plasmd
pRET1000. 15 Fig. 3 is a summary illustration for
constructiog of shuttle vector PpRET1101. Fig. 4 is a
summary ill{stration for construction of shuttle

vect or pREEllOZ. Fig. .5 (sya summary illustration for
constructio shuttle vector 20 pRET1103. Best Mde
for Carfkying Qut the Invention [0017] Preferred

enbodi nents of the invention will now be explained.
[0018] The first plasmd of the invention is a plasmd
isolated 25 fromthe genus Rhodococcus, or a
derivative thereof. Specifically, it nay be isolated

f ‘e C it tated €102 alkyl,
P et R ot v R Sy
Sb"ﬁhpgqrydiﬁaaﬁbogi ﬁipgg@hi@m pyhaed eb R So# akdpte&dmicmisered

circu pl asm able by the restriction enzynes

Sﬁewobfcﬁébk@leﬂon TbatRhizg Sshéedaibat which esbonded to R,
these strains are designated as pRET1100, pRET1300,

PRER&RACAISF GFulRET1700, respectively. Plasnids of the

. invention may be ‘prepared fromthese sanple strains

by publicly known nethods (for

B
6\\0
R\|1 o (Z)

Py
R'f

wherein R® represents hydrogen, C1-3 alkyl or a 5- to 8-membered
heterocyclic skeleton containing 1-3 heteroatoms which is bonded to R®
or Rg;

R® represents hydrogen, optionally substituted C1-3 alkyl, a C5-10
hydrocarbon ring which is bonded to R® or a 5- to _8~membered
heterocyclic skeleton containing 1-3 heteroatoms which is bonded to R’
or Rg;

R’ represents hydrogen or optionally substituted C1-6 alkyl;

R® represents hydrogen, Carboxyl, optionally substituted C1-6 alkyl, a

5- to 8-membered heterocyclic skeleton containing 1-3 heteroatoms

13
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exanpl e, boiling, alkali dissolution, cesium chl oride
density gradient ultracentrifugation: Lab Manual
| denshi Kogaku, 3rd Edition, Chapter 10, pp.55-59,

Maruzen). 10 [0019] [Table 1] Restriction Nunber 6f March2007

Fragnment sizes enzyne cleavage sites (kbp) Bam| 1 2
0.4, 50 EcoR1I 2 0.3, 51 nl 154Pvwull 15.4
Sac I 154 Sml 1 5.4 [0020] Fig. 1 shows a

ki h s RRBASE gt on By 2, IRFriyorf ol i 4f Bofided to

#glng a fluorescent automatic sequencer, for exanple)
»its full nucleotide sequence was reveal ed to be

RS oS e 1030, DRl et K -Frelighy SRosRally
2'@1?6%@@%&%%% @W@%@#pﬁ@g{" éﬁﬁ@ﬁ%ﬁg@ﬂ $ora s-

G Al o A YRRt i
ﬁgf&&e&?@%c’ﬂﬁlﬁﬁ 20 Py, the rest r| ctl on enzynmes shown

d g his glasmd is 16 01 March 2007 o
Ngtgnber ogg@%ﬁ%&m zeét%gﬁany &@gﬁn&eﬂcﬁjﬁgg@qy tes
Sﬁgﬂ %h%i:ng%&éltﬁaﬁypdébebtaﬁle%alt of sdlvate BacréoB fosasrodudtion
of an optically active aminoalcohol.
(39) A shuttle vector according to (27), having a nucleotide sequence
selected from the group consisting of the nucleotide sequences set forth

as SEQ ID NO: 89 to SEQ ID NO: 100.

Effect of the Invention

[0012] The plasmids of the invention are novel plasmids
unknown to the prior art, and are valuable as vectors for host-vector
systems belonging to the industrially useful the genus Rhodococcus.
They are of particular utility in the creation of recombinant microbes
capable of industrial asymmetric reduction of aminoketones. An
example of asymmetric reduction of an aminoketone to which such
mibrobes may contribute is a reaction for prbduction of d-(18, 25)-
pseudoephedrine from 1-2-methylamino-1-phenyl-1-propanone.

[0013] The plasmids of the invention can coexist in single
Rhodococcus cell and therefore can be used not only alone for their
replicating function, but also as.compatible plasmids. That is, by
inserting different protein (for example, enzyme) genes into the

different plasmids, it is possible to expfess the proteins simultancously
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Smal 4 0.1, 1.2, 1.6, 2.9 [0023] Fig. 2 shows a

restriction enzyne cl eavage map for pRET1000. This

pl asm d was al so sequenced by a publicly known 5

met hod and its full nucleotide sequence was reveaPkdlarch 2007
to be 5813 bp set forth as SEQ ID NO 74 of the

Sequence Listing. [0024] The plasm ds of the invention
(natural - or wild-types) are «circular plasmds that

can slso be q fined by the restriction enzyne

clgd %éénﬁ%ﬁqgrns shown in Tables 1 and 2. Thus, the

PIGBERL: ool SRS GBS i b AR P cration
nah g st Bsed RS AL b RGBS RhgPhcoceus
thedf | 1,0W. restriction enzyne cl eavage sites: BanH

1.4 @E%_fﬁ”ic?’%? K 1 Pvull: 1, Sac Lland Smal:l. 15
CibafST " ChPl PP R P D erptcatn
g@iﬂﬁﬁﬂgﬁfﬁfﬁhﬁﬁ% %@gﬁﬁg@?@@%ﬁ%ﬁ? 83&*‘1%%3? for
CRonSiBe, 0k, SrbAGnlor SR eekratnnla shectical

fﬁ‘}% Br8vide Igll\%ﬁt\ ?ﬁrh@nﬂ%s dohstitfettehi2ntdNor ftHé ¥ectors.

IS pre e existence of a group o

Nnygt:a Py pstw adi ng franes,
heq%ali%ﬁg(?’gp "or %Qggd]ijﬁg@%grﬁpr oteins 17 01 March

2;[@@16] or DNA replication or other functions. [0026]
In the rel evant technical field, "DNA replication”

referS]gti?, Usii©ga Dhéstirictionf @symeepehiawage fmoapn bfoplasmid
doubl e-stranded DNA nol ecul es exactly identical to
e@EEng(]dpubl e-stranded DNA (parent 5 DNA). The
replication mechani smconsists of three stages: . )

i ni tiatAign 2f ionmat estsicsion ngnzyonat clfavagpl imapi oh plasmid
(replication origin), DNA chain elongation and

t @RIE®A000n. During replication, a portion of the DNA
doubl e strand is unravel ed and new DNA strands, are

synt hediiged is a summary illustration for construction of shuttle vector

pRET1101.

Fig. 4isa summary illustration for construction of shuttle vecior
pRET1102.

Fig. 5 is a summary iltustration for construction of shuttle vector
pRET1103.
Best Mode for Carrying Out the Invention
[0017] Preferred embodiments of the invention will now be
explained.
[0018] The first plasmid of the invention is a plasmid isolated
from the genus Rhodococcus, or a derivative thereof. Specilically, it

may be isolated from, for example, Rhodococcus erythropolis
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conpl enentary to each si ngl.e strand. The doubl e strand

is unravel ed 10 by DNA helicase and helix

destabilizing proteins (also known as single-strand

DNA- bi ndi ng protein), and the unravel ed portion i 81 March 2007

referred to as the replication fork. The tenpl ate DNA
inthe direction from3 to 5 toward the replication
forklsthe 'l eadi ng strand”, and the one in the

% o fAﬂmﬁg?;t?Cﬁd%S‘? taﬁfr‘i TCaa9R09 §F4iaRd has (NAize of

ere’rase ends  t strand in the direction

fé@ﬁ%&m‘{a‘?iﬂ? 5@?@% b whegirt iRy AR Sldavabld Sby the

esized 1n the direction of

t f rewiRdshTated fr h
I g%glﬁgbgﬁgmssﬂ{d@?@%% é%b% strand mjstonggac

eyt enegd stralﬁéﬂsre dRBRTiat&] S SRETAN 00, PREME 300, pRET1500

replication fork. Consequentl y, repli ¢ation 20 of the

| 3641 pRISFT A s Retiveby. smdsimidd rertaet inafntaounay be

200 bases, known as G(&Z&kl fragments. Every
pare&aﬁr@hy tR&® basede SBdns fryi pablicky Uswdvmnimbtiads (for
as tenpl ate to synthesize 10 bases of RNAin the
dixgeiplenbbiliag, Slkati issokatiom, tddsiuNehloside density Qadient
pol ymerase synthesizes a DNA strand in the direction
f prad@nttifugation Lale Maggahiletfhs (€ egakig SrdeBditaems. Chapter
The replicated DNA fragnent of approximtely 200
bageppi3fei9pMutuzen).t he singl e-stranded DNA from which
RNA Is 18 01 March 2007 renoved. In this replication
me@MEN sm @abhea]] proteins including DNA helicase

d hel am AR T 0
?Ee ?eﬂ{?#’éﬂ: 88 mach ﬁh‘ﬁ'{)ﬁé Iﬂe\rﬂgg igg&ﬁ’%ﬂ nvo%iZ "
i ncl udd eDRXMNE opoi sonpEKINAZHRIEH pi

during |thesBNA replicagion), 5 repl il @ Oad,imb initiation
pr ot ei amgyrepricargn term nation I ns. The
DNA repﬁ‘cco“ Fer—reehah |?o||l -s—desctib Ogg fgll?UCL art+—n
for exadgel " Saiboulho Bunshi sei huSq‘hnaku [ Mol ecu| ar
Bi ol ogy @y Ilhe Cell]"|13rd Edition)5t4 ansl at ed by
Kei ko I\%Qnrjra et al. pp. 251 262, Kyot kusha, 1996
10 [ 002 Bpor—anatys . of —ttfrernuct t%?4ue sequerces| of
the pla simi pRET1100 and pRET1000 ! 2t'hey were found

toooRsf ude F?Quqn%?ﬁw@f a restriction enzyme cleavage map for

pRET1100. This plasmid was sequenced by a publicly known method

(using a fluorescent automatic sequencer, for example) and its full
nucleotide sequence was revealed to be 5444 bp set forth as SEQ ID
NO: 73 of the Sequence Listing.

[0021] | The second plasmid of the invention is also a plasmid
isolated from the genus Rhodococcus, or its derivative. ASpeciﬁcally, it
may be isolated from, for example, Rhodococcus rhodnii JCM3203,
has a size of approximately 5.8 kbp and is a circular plasrhid cleavabie

by the restriction enzymes shown in Table 2. This plasmid is
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AT-rich honol ogous or anal ogous repeats and a sequence
thought to have a DNA secondary structure, i.e. a
nucl eoti de sequence predicted to be a DNA replication
regi on (a nucl eoti de sequence regi on 15 recogni zefl blarch 2007
proteins involved in DNA replication or a region '
including the DNA replication origin), in the vicinity
of the aforementioned orf relating to DNA

eplication, replication requires a DNA

S?@tﬁﬁsﬂﬁﬁibgﬁya region coding for a protein
i din lication (hereinafter 20 referred
t J0822F byun ATRPIE P ‘

|on-reI ated protein"). According to
the pr}emﬂbtmnventl dMNinnbes pos siftj| Fragmetitsizes (dip)

rel atli é}%ﬁﬁ)’the nucl g‘ﬂs%d,\%%eﬁ&%ue ces of these regions

for \JLII 1 DIIT do PI L LUYU [ RAY] NI
First,.® gl ucl eot i ; sequences qpt as_SEQ 1D

NO; 2251’135} 37 were ildentified as DI‘ﬂAlrb,él,Qc@a,tlan
regi or}§acrpr pI asm d 30Rt|1100 As eyl gr@s;cg)dl ng for

r ot rs—tetated—to ENATrept—cati+at J. h—2007F

{Jhere $ fd i dentified the ﬁur‘l eot | A z&.inm set

f S SE D ( WENS § o i fe
gggg% > se?lgor?%hO&%E?} Pésfth’\%tmh nﬂyﬁiee%‘léé%ﬁage map for

gm? qOGﬁeSq%@ﬁﬂﬁﬁnggtwéé)%‘Hb asqeERddD ﬁuﬁl@cly known

nucleot | sequences “set for as SEQ I D

N%et}%d%d a5 Rl nidleoBde ts@hﬁ@ﬁctedeva%%vem@stosbé 580BtHp set
as SEQ ID NO 22-26 (orf5), 'the nucl eotide sequence

S%l’[iloc{St SEEPTIEO: PANGE th%B@cLuéﬁ&e(IQisﬁ ., the

nucl eoti de sequence set for as SEQID NO 29 or 30
(N%OOZA] t he Thwiplmpiiddeofstrumventiont (Havnta- as vaitdtypes) are
31 or 32 (orf8), and the nucleotide sequence set
f @iicul@s pBEitl Wat &h atso3be(defitgd bbo thea8sfriction enzyme

Const ructl on of a plasm d capable of DNA replication

f robeavage Tdttdms shoismem Tablest handet oThuBaﬂlte jpteaent thvention
have at | east one DNA replication region and at | east
oracomtiasges i follqwitfd twoitypes oNwircelaripasmigds. r el at ed
protein. Thus, the (reconbinant) plasmds of the

i nvent i(bh Ar eirsudamnqlasmiédderyvednivonsi agRhpdpeaattsosdain,
DNA

characterized by having a size of approximately 5.4 kbp and possessing

the following restriction enzyme cleavage sites: BamH I1:2, EcoR 1.2,
Kpn I:1, PvuII:1, Sac I:1 and Sma I:1.

(2) A circular plasmid derived from a Rhodococcus strain,
characterized by having a size of approximately 5.8 kbp and possessing
the following restriction enzyme cleavage sites: BamH 1:2, Pvu 114,
Sac [:3 and Sma 1:4.

[0025] As a result of analysis of the nucleotide scquences of
plasmids pRET1100 and pRET1000 (i.e., SEQ ID NO: 73 and SEQ ID
NO: 74), there is predicted the existence of a group of nucleotide

sequences (open reading frames, hereinafter "orf") coding for proteins
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15 replication region and at | east one coding region
for a DNA replication- related protein. The coding
region for a DNA replication-related protein
preferably has a nucl eotide sequence sel ected frofl Myech 2007
group consisting of the nucl eotide sequences set
forth as SEQID NO 1, 4, 14, 17 and 22. 20 [0031]

The regi on of the nucl eoti de sequence set forth as SEQ

R SRR SRTER, & Lot

R b TR P S i
cotithy u@lﬁ‘gn ﬁ?@%ﬁ@ﬁ%ﬁeﬁq s ar e%app(?%ipprll asttra]nded DNA
gty SEELadelfisd 36 SRiRhPARIERERATD a%‘ parent
CoeSRES i A L i ARt e g iiation

P LSS i o, i
Bﬁggtl?ﬁ W@‘gﬁa’tﬁﬁ rBﬂk Sréﬁl‘f@aﬁ%nf %r}t)&"tﬁiﬁbﬂ%he DNA

|cat|ont were identified the

(Ud&#l]ﬁﬁ%I gﬁﬁﬁ&%e%f Eg@ﬂ ﬁﬁdtﬁe\ﬁslﬁ&@ IsBaltds a8 -s¥hthesized

nucl eot1 de sequence set forth as SEQ I D

rddchl | ePhé dnigauenmd Betinraveled
fortlﬁﬁgégﬁ%n&a 481gdch nglé"@trﬁﬂ@) , the nucl eotide e

W%@%Sﬁélléﬂd An@s hehR desidBiliAngopréidd (absd Kown as
t he nucl eoti de sequences set forth as SEQ I D NO 48-50

(Osﬁﬁ%@-straﬁ@ mAeI@ﬁjdd@g ﬁmtem;ge asd fher tnrasel8HQpOBtion is
NO 51 or 52 (orfl e nucl eoti de sequence set

f aiclférrad 1669 thid wiﬁonrf@lt The te@plateHBNA dhebei dieection
sequence set forth as SEQ ID NO 55 (orf17) t he

nubapB! theSseywandcthe plichtiontfosk iSHE I' pakmg sﬁaed“ and the
(orfl 8), the 15 nucl eotide sequence set forth as

| O in6he atité@jon temn il o ds the "Magsétraﬂd th FDNA

as SEQID NO 62 (orf20), and the nuclegtide

s epplynuerase exxténds lthasDdED strand ingthegliestion from 5' to 3
Therefore when the leading strand is the template, DNA is synthesized
in the direction of the replication fork. However when the opposite
lagging strand is the template, the DNA strand must be extended in the
opposite direction from the replication fork. Consequently, replication
of the lagging strand is accomplished in fragments of about 200 bases,
known as Okazaki fragments. Every approximately 200 bases, RNA
primer is used with DNA as lemplate to synthesize 10 bases of RNA in |
the direction from 5' to 3'. From this RNA as primer, DNA polymerase
synthesizes a DNA strand in the direction from 5' to 3' on the lagging
strand as template.  The feplicated DNA fragment of approximatély

200 bases then binds to the single-stranded DNA from which RNA is
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[ 0034] Construction of a plasmid capable of DNA
replication from pRET1000 requires that the
reconmbi nant plasm d have at | east 20 one DNA :
replication region and at |east one coding regi on01 March 2007
(orf) for a DNA replication-related protein. Thus, the
(reconbinant) plasm ds of the invention are
characterized by conprising at | east one DNA

e el T b RepRefidh amETRiuRRE SREEAREARE jhEfpaive
i GRS AR RSP A LEE o
P e e
gﬁm‘)g%‘?mgﬁa%géﬂgﬁc& _bpé;‘ﬁ%ﬂt? g%ﬁ;ﬁ@g '&@E}g‘ﬁt@)@ '@W?% yepligation),
s
L@qgegﬁﬁ:l@ﬁ%fdrpq?éf GBI iS flesEADER 8BS rtlﬁgé?l liR, N&r Feample,

I Ca n gene expressi o

gﬁ%.ﬂbpﬁaﬁb %ﬂplﬁé&bﬂt kﬁ“gﬁ.%?é_rcﬁgg?&@ldg%ﬁ egnhe iQell]", 3rd

“f'oran” expresse otern the pl asm ds of
t Eﬂi’ﬂi&‘{,eﬁhhﬁﬁtedoﬁgf Kéﬁfij Walkiaghwdeetmah] bp 281262 pKgtoskwsha,
regi ons having t nucl eot1 de sequences set forth as
SE&hED NO 67 and 47, or include a region 10 involved
i n"nobi |'i zati on having the nucl eoti de sequence set

T paadyas S@Mﬁ%f {HOBGIctde pegashces of the plasmids

construction, fragnents are appropriately

SgR@F E)(PasddpRET HHO R thiegnweté doaddntec irdtildesequences of
sequence data. The present invention al so enconpasses

deyT-yRsh M@ﬁuﬂbﬁoﬁ5 drunctlogons rephitsraml acsaquegre thought to
fragnments of the plasmds. [0037] The plasm ds or DNA

f hageenDNAf sédomdany stiicturepdye. & suclestiicasaguence predicted
nucl eoti de sequences with a substitution, deletion or |

i tsebei an DNA oreplimatiom| iggadn t (@ onuplgelidst iS§gycNee areglon
DNA replication region, DNA _ replication-related .
pradogmzeddbygprasginsn inpebiedt dn DY Aorephssiion z 8 | nreglon
20 protein region or nobilization-related region, or fa
pinaliding hdreeocPNAo replication onng, in the wvicinity of the

aforementioned orf relating to DNA replication.

[0028] DNA replication requires a DNA replication region and a
région coding for a protein involved in DNA replication (hereinafter
referred to as "DNA replication-related protein™). According to the
present invention it is possible to obtain data relating to the mucleotide
sequences of these regions for both plasmids pRET1100 and
pRET1000.

[0029] First, the nucleotide sequences set forth as SEQ 1D NO:
35-37 were identified as DNA replication regions for plasmid

pRET1100. As regions coding for proteins related to DNA replication
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| ong as the function of each region is not inpaired.
[0038] The shuttle vectors of the invention may be any
which conprise a plasmd or DNA fragnment havi.ng a DNA
replication region, DNA replication-related prot@l March 2007
codi ng region, pronoter region, 25 nobilization
protein region or nobilization-related region, and a
region that is replicable in E. coli, and which

DNA

e Bk APL R VBE R G L S 9] b 1D o
eGP o SUTOGEIe B Ehubd ReP BT SR or),
U355 BHHERLCEARBERRSER AL ARISER) 1 ORI o, e
o TRV HOSERENICRDY 10-0PIEA,
SSHIpSGIE legRpes® bl of SEET o) TSR mea L), e
SHRIEIGR RIS 0 sPSEGTIINCE 30 2Tl the

;q}nﬁgém 0leyuéndd RIS lasPSERTEPINO2-19. of Q@ﬁ@&arfﬂ\}, the

or 'DNA fragment having substantially the
1801506 b HEnGe SeteNsith as SO HD WO be3d(dd®), and the

s
replication “region, DNA replication-related protein

¢ qfljdMEoti@E sy erweomtf@fthr@QSE? 1D M0k 33z@t 34 (oxYt ei n
region or nobilization-related region, or a portion 15

”[@U@Q!, t heTendtactien rehti Elmhiﬂpeapﬁbleabh“me replication

nucl eoti de sequence which hybridizes with a DNA

r €pbinc pRIFN] 16@irequirbhahae phe aatoorbinamst plasnidr hhee rat least

codi ng region, pronoter region, nobilization protein

r agicoDIA raplicatioat femion eingt atdleaspione, cading yegion ¢orf) for a

t hereof, under stringent conditions. Here "stringent.

c doiA iropEtativre-relatett prrotedn.untlaes, 2hevineermbinesity plasmids of

hybrids are formed and non-specific hybrids are not

f dheethvemtidre dre charictérized tby ocompeistag yatgdeasti ppe DNA

the conditions, one exanple is a set of conditions,K |

t raplipation regippr anil atlaaghone coringwegiondoga Rbkdreglcation-

such as 80% or greater,, preferably 90%or, greater, or
related protein. gT ne codinpg region t%r a D?\FAgrepaﬁcann-related
protein preferably has a nucleotide sequence selected from the group

consisting of the nucleotide sequences set forth as SEQ ID NO: 1, 4, 14,
17 and 22.

[0031] The region of the nucleotide sequence set forth as SEQ ID
NO: 76 has been suggested as a promoter involved in expression of
replication-related proteins, and the plasmids of the invention
preferably comprise a promoter region having the nucleotide sequence
set forth as SEQ ID NO: 76.

[0032] For plasmid construction, the DNA fragments are

appropriately selected based on the aforementioned nuclectide
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nore preferably 95% or 'greater honol ogy, while not
permtting 25 hybridization of DNA with | ower

"hormol ogy. More specifically, there nmay be nentioned

hybri di zati on conditions wth ordi nary Sout hern @2BMyich 2007
March 2007 hybridi zati on washing at 60C, 1xSSC, 0.1%
SDS or preferably Southern hybridization washing at
0. 1xSSC, 0. 1% SDS .corresponding salt concentration.

O R T8 el 5 e st Ehgves o
SR R B SAPLP IR Pl =o' o

DS L BV, R s R LS 1D O
BT T SRR B DRI ABREE Ty plasmid

t . - { . -
BRI LS00 ambE o, (SRSt edl a7 DI yoplication
{g@{rﬁ%{kgg{ﬁl’ﬁiédtéff’éac% ag RuNeBlide RGUEAC set forth as SEQ ID NO:

on-r region, or a portion thereof,

gg,ﬁ-me (ePﬂfq)pﬁ?e BY c|dofidecs@iitnte sefgith ésaS'E@eT épf NO: 42 or

replication region, DNA replication-relate _
Puat %bfﬂqz,d!tﬁé ﬁ@(ﬂb@ﬂde%ﬁﬂ&ﬁ;@ keOiBRth ARLEEQG AD ONO: 44

protern [ égion or 15 nobilfzation-related region, or a

PR6if12, themRleothle SEgBetd 66t dorthnag BIENEHDSNER 45 or 46
to have a substitution, deletion or insertion of

nyetfday des miclaotdecsdduensis eset Sfrith naxliSE@A IDNNORYS-50
al'so be obtained by nutation treatnment known in the

pioefl 43y the Asiciedtide gequenaaseefioght helSEQuIDNO: 51 or 52
menti oned methods of in vitro treatment of 20 DNA

i. GotflG),nthe niskeoteds isequéemce sepiforth HNAEQ ID NO: 53 or 54
replication-related protein coding re% on, pronoter
r égifan), thebnhickeatidensqupmnecrset dortdnap SEQ ID NO: 55 (orfl7),
mobi | i zation-rel ated region, or a portion thereof,
withe rwcteaiide aedquencesrsathiorth ke, SBQAIIRNRLdR6-H0 (orfl8), the
treating a mcrobe pgssessing the DNA aboye, such gls )
t mechmiids TpIesnce Sot @ﬂmasrsﬁQt}Ia\N@p 6l G%glﬁ)oﬁh@w egtide
25 nmut ageni c agent ordinarily us or t agenesi s .
s@@@uq@msﬁétfﬁyﬂ%- RS- SHQ 1§ rﬁﬂrt ggs@ﬁ%& dﬁﬂ%i '?lm@)wlﬁpﬂde
ENS.
sequences set forth.as SEQ ID NO: 63-69 (orf21).
[0034] Construction of a plasmid capable of DNA replication
from pRET1000 requires that the recombinant plasmid have at least
one DNA replication region and at least one coding region (orf) for a
DNA replication-related protein. Thus, the (recombinant) plasmids of
the invention are characterized by comprising at least one DNA
replication region and at least one coding region for a DNA replication-
retated 'protein. The coding region for a DNA replication-related
protein preferably has a nucleotide sequence selected {rom the group

consisting of the nucleotide sequences set forth as SEQ 1D NO: 40, 42,
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24 01 March 2007 [ 0042] Nucl eoti de substitutions,
deletions or insertions as nentioned above include
those found in naturally occurring nutants or

variants due to differences i n Rhodococcus strai n8] March 2007

[0043] A shuttle vector of the invention includes a
DNA fragnent 5 (A) as the aforenentioned plasmd or
portion thereof, and a DNA region (B) which is

[ US2BLeokSE GOl iy Bosore cases 1L T preferred
IHAFLTP TR T S5 SRR fry o
CRERY I NOL P 491 BRITESACO AR bl D proeins,

;ﬁﬁh%ﬁ{?&??@&{]ei litdRd ik kﬁoﬁneat;&h.ectm@ @wﬁrwith the

owng its auto-replication in the two different

CALLIdoRRSeTRACON 188 TEYHQ/AD MO! N8 IkURIERIpROAT] in

rtion thereof 1sa DNA region that i's

E E)Eh{:}m%?;?k@sshéh b'i'fi‘noﬁﬁft‘éﬁo?‘%ﬂ@ﬁﬁ&ﬁ@ sugbestbiasre %(fv"gmtmn

I's replicable i coli 15 may be a ful

pbﬁ? Mot 8h ExResdddPprofeneofbhugo thenplaamitls efnhdenvention
replicated and anplified in E. coli.” As such DNA

rgﬁéi@%lﬁ;hﬁfcl@d@ moébitizatiol proteirEregions having theynbeleotide
used, fof exanple, the plasm ds pUCl8, pHS&99 and

Dk@ﬁ@ﬁzes[%4ﬁrﬂ¥%nsm IEhNOt e¢ 7 aatlod 7pfortinelude a region
invention includes a drug 20 resistance gene, the

piefsiveddnonsshilizatianthaiihpi ther esclkevbideesgrmmce set forth as
kanamyci n resi stance gene and chl oranphenol resistance
g8k IDUNO:tHere are no particular restrictions on the
manner of drug so long as the gene is expressed in
t Fl@03Ehus RFodoqiasmsd amenEructidn, ashtodINAanfragments are
confers drug resistance to the host cells, in order to,
abppropréatety caclested5based heonpr digeng®rememtiwnieddsnueleotide
the two genera based on resistance to the dr u%g Al so,
aspiuena dataof Thaqresenignvesiionaalse cherEPans)s Herlyaayes or
in 25 01 March 2Q07 , c rgi nati on. )
functional (DNA—rephoatmg% agments of the plasmids.
[0037] The plasmids or DNA fragments of the invention may also
contain nucleotide sequences with a substitution, deletion or insertion
of one or a plurality of nucleotides in a DNA replication region, DNA
replication-related protein coding region, promoter region, mobilization
protein region or mobilization-rclated region, or a portion thereof, so
long as the function of each region is not impaired.
[0038] The shuttle vectors of the invention may be any which
comprise a plasmid or DNA fragment having a DNA replication region,
DNA replication-related protein coding region, promoter region,
mobilization protein region or mobilization-related region, and a DNA.

region that is replicable in E. coli, and which are replicable in the genus
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[ 0045] The shuttle vector preferably contains nultiple

cloning sites (multicloning sites), and the cloning
"sites and drug resistance gene may be induced from _
for exanple, an E. coli plasnmd. That is, -a 5 pubPl dfagch 2007

known E. coli plasmd such as one |isted above may be
cl eaved with an appropriate restriction endonucl ease
and a DNA region containing the cloning sites and

e Sesur ro el S Lo s, WORE Sl Rugleprice
NG RSB LN BIUELOd? sl s o
BSOS i B S B e o
o 26 O8RS Bl e hapg in e
BB YARLGE EATBREAC Lo SOMME) SryeeiEbc n
e DRt BFG R Botofbe £ coll plasmds

Of i, SRS RERG A o bR IN RSy depengiag on

{28 M TG NSRRI, b, YO ety 2300,

| Byt ufel‘iﬁﬁw‘fgl—?ﬂ? QR iosE OPE@ﬂer;S.Hl?nSZ-QOU?HSI&t more

are us i's Way and such transfofmants are

a the i nvention.
BEsTARS TR 2R Mot Bcfebatty D10,

on is characterized by

bedm)| consisugtfdsasd ner BISAUStdgenetechavingf sulseantially the
I nvention. Specifically, it is a 25 vector having

t giget niblediitkeseqdehterai nhehafdreinentiored DINdodeplidation
into the shuttle vector of the invention. The DNAto
beedinhl DiNAekplindtioRé ddteipproteif@iding regmyrbaoter region,
vector of the invention are treated with appropriate
r esdiiliehiion protiinuekéss s maobiliZationtiejated regiemy eoa portion
construct the vector. The vector may then be used to
ottereol;t timref mayabe smeationgdt speciicalipda m@leotide sequence
transferred therein. o , .
which hybridizes with a DNA replication region, DNA replication-
related protein coding region, promoter region, mobilization protein
region or mobilization-related region, or a portion thereof, under
stringent conditions. Here "stringent conditions" are conditions under
which specific hybrids are formed and non-specific hybrids are not
formed. While it is difficult to precisely quantify the conditions, one
examplc is a set of conditions that permit hybridization of DNA with
high homology, such as 80% or greater, preferably 90% or greater or
more preferably 95% or greater homology, while not permitting
hybridization of DNA with lower homology. More specifically, there

may be mentioned hybridization conditions with ordinary Southern
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5 [0049] As exanpl es of DNA to be inserted th-ere may
be nentioned am noketone asymetric reductase genes

and coenzyme- ‘regenerating system enzyne genes. -

Ami noket one asymetric reductase genes are genesOl March 2007
codi ng for am noketone asymetric reductases as

descri bed in W02/ 070714, and nore specifically, DNA

10 coding for a protein conprising the am no acid

iR Fabion. dieal” ab, P 1 PSR 03%1 B oPF spreferably
M%P@ﬂﬁfﬂ@lﬂgﬁfﬁ it gesiptet GIBSGY B, SD§ corgsponding
el pbrafntfon Sy B dRaE” Pt MR feheth of
3?@@@%}1@@@??% Fn {lgﬁ%‘z%%laﬁﬁlﬁ%ﬁlﬁéc;its*lggg%gphcamn

A, S e e
et |1ﬁ§“1ﬁ]‘§1¥I f’é]hn‘)reggé[? Ulfl%glﬁééa%g:gﬂra%?ecpy region,  the

on |ns |on itution I on of

th 1812%'6?0'1‘1%3%1%% Ghdifloh8 2} BESTRUL 3THL 201190 SDS.

aCI sequence It ng am noket one asynnetrlc

[ SFRAION. ACThY! AforeANEMRIRICPRRMATER! DICA IMRAUfikhOhaving

y is activity of p ing an optically active

a%ﬁ&@éﬁt@ﬂw the piRisai@eoide 9eqecmie i@ﬂ@é@réﬁknﬁ%‘éﬁ DNA

usi ng an ce- am noketone represented by general
f oFelcatioh) rabivee Mhh&c?ubﬁﬁéﬁirelaté’@ bRk Jdtﬁhg region,

are no partlcul af restrictions on the nethods of

depirhofer fdxen] npebilizatiohi pritein rapthraddi rickilizatidn-related
any publicly known 27 01 March 2007 nethods may be

endgdyed.orfFar aéionl ethetdmeﬂ emagy bee oieainedndd,t her example,
met hods described in "Zoku Sei kagaku Ji kken Kouza 1,
| dewelificatienkyfimoDNA' repHation hiegior, IH¥anaeplication-related
Bi ochem cal Society, pl05 (Hrose, S.), Tokyo Kagaku,
Doptateinloading r<ghon, mmamegmmkm jlixatiom peotein region or
Kakusan |11 (Recombi nant DNA Technol og edi t ed by
thmohihmm-eellamﬂ: heagion) @od epartion 2 é@rf((}ﬁb rbyesite: @rected
Tokyo Kagaku Dojin (1992); R Wi, L. G.ossman ed,

" NS Bz polddiave Volsubsition, deletion or insertion of

nucleotides at a specific site. Such modified DNA may -also be
obtained by mutation treatment known in the prior art. As mutation
treatments there may be mentioned methods of in viiro treatment of
DNA including a DNA replication region, DNA replication-related
protein coding region, promoter region, mobilization protein region or
mobilization-related region, or a portion thereof, with hydroxylam_ine
or the like, and methods of treating a mic;robe possessing the DNA
above, such as the genus Escherichia, with ultravielet rays or with a
mutagenic agent ordinarily used for mutagenesis such as N-methyl-N'-

nitro-N-nitrosoguanidine (NTG) or EMS.
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p. 350 & p. 367, Acadenic Press, New York (1987); R Wi,
L. Gossman, ed., "Methods in Enzynol ogy", Vol. 100,
p. 457 & p. 468, 10 Academ c Press, New York (1983);

- J.A Wlls et at., "Gene", Vol. 34, p.315 (1985) 01 ¥arch 2007

Gundstroemet al., "Nucleic Acids Res", Vol. 13,
p. 3305 (1985); J. Taylor et al., "Nucleic Acids Res.",
Vol . 13, p.8765 (1985); R Wi, ed., "Methods in

| ogy" : 155 s AeAC ] r 1
VR, o8y, Nutfptigee” spPstiifions, PRGN BE inpttons - as
\Y/ 'Y ﬁ'%' 6 SREAI 1
b%e%%ﬁegn%béﬁeg e S(Ii? (te- I rect g}lhprrﬂfﬁ%gg%g?i% scufrlgitg%grdlﬁ%ts o

. e : hagk L ioin
gi%‘?ﬁ%@ﬁ@%oﬂ glonuc?g%ﬁeg?d?ﬁ% Kunitkéblimlrsrjetz Iﬁog, t he

: > ' 108 NA fr t
X Qﬁgq%%ﬂ ] ”e}%héggltﬂgcd‘e‘&&' Of iR} fivhtioanhchitkes a D agmen

di rect nmut agenesi s met hod usi ng sul furous

. Lt i ioah - DNA
gﬁxgcﬁgg’fé Afersmasiifne® pla8REa] oSyuationhtiersofr end a

to the majority of proteins, and _
Sﬂigi?ht(tg)i WRicH iOR@]able th U.adof.y lafscant masecitds prferred
nodi fy the

attachnment of sugar chains. Thus, the

afin ke tsOetl @ SYdETBE Itheconpatiset asBANAf regieni incdndimn a drug
al so include proteins having the amno acid sequence

saisiftantd geseSHA tHe NevdBt tdchnieal SRelds rc éstiiiitlei vegtaridis a
25 having nodi fications of sugar chains, so long as
t heytoexhithich thmprizber dree D Noh erepditatione oechanism for two
asymmetric reduction activity. 28 01 March 2007
[ aFsa&knThellatipesk endnerefesabiptalse a drug registance gene or the
invention nmay also have nodifications of their ampo
atikd aesi debstive ormrketakbllomdnpolis, awe-tepdication 1n the two
derivatives may be enhanced by nodif,ication or .
pdifférent cedk fyipes. onl e iDRY A dragmgsk ( z%ége sfprementioned
pepsin, 5 chynotrypsin, papain, braqgnelain,. . .
enbispeg oﬁa;mnandﬁw@@%p& adRWA. regipBsfhajyig fepligable in the
am noket one asymmetri ¢ _reduct.ases . .of . the inyenijon .
agenys Bhadedosiiia §Ef Nésé@%pﬂa@) WB%%J&,TCQYIPH jfeolﬁl £, coli
be, expr.essed and. vert

st dEed TullapIESEHg: o . HetioHy (BRGPby CalOES, it $a0 be

s L ATARR o L A 0 R ALt ot we

Viré/p(iicaleetirﬁi % coli there may be used, for example, the plasmids
pUC18, pHSG299 and pHSG398, |
10044] When the shuttle vector of the invention includes a drug
resistance gene, the preferred ones are ampicillin resistance gene,
kanamycin resistance gene and chloramphenol resistance gene, but
there are no particular restrictions on the manner of drug so long as the
gene is expressed in the genus Rhodococcus and E. coli as hosts and
confers drug resistance to the host cells, in order to allow verification
of the presence of plasmids in the two genera based on resistance to the

drug. Also, a plurality of such drug resistance genes may be used in
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case, a fusion production nmethod ordinarily enpl oyed
for genetic engineering may be used, and the fusion
protein may be purified by affinity chromatography or
the like, utilizing the fused portion thereof. 01 March 2007
Modi fication and enhancenent of protein structures my
be carried out 15 with reference to "Shin Sei kagaku

Ji kken Kouza 1, Tanpakushitsu VII, Tanpakushitsu
Kogakuy:. edited by the Japanese Bi ochem cal Society,
To‘g%%%é% Dojin (1993), by the methods descri bed

TBIGRS)LTopedehAet, S5, DRItk bR S ploning
S A R ROCR RS psance sone
”%‘é&abkyw%%%r'ﬁ%%f g;ﬁjr%}si%lgﬁéjgae ahdENtg) fx?as‘i‘flid?”el'h&; is, a

nore-”of "the am no aci S or In the*positions o

AT AT T, s
eél?‘éi\rzgg l\&glftll %ggayﬂfﬁgpgﬁger fet%sg:igﬁ?@ '8%%1?831&6%96 afid a DNA region

pre even nore

or 5 . ) .
PSR e CloRy SRR N e Yo RS PR i sructed and
Zoﬁgate‘él sthi drttther DN ACREpRle TR DN fre gioahich Is Béhlicable
preferably 1-60, nore preéeferably 1-40, even nore

Prigf @lcadnuslRAO/destespeci al |y 1-10) amino acid

resi dues or addition ahal ogues with addition of one or
mopopde]or  eAsni Blustrablon, puelins afishultiédectorrnstructions is
preferably 1-40, even nore 5 preferably 1-20 and

esgiepial iy Figd 03 @ntno B dhuttis dwetoisemayi be constructed by
natural am noketone asynmetric reductases. Also .
enigeapag sleel aforementinmeesplagwiidg andef.dovéiptashidscwithesuitable
characteristic of natural am noketone asymmetric

r ectstrictias enfbanelaasgs andothen Weatingrthem.i donthis negnner, the
t he am noketone asymmetric reductases. 10 [0056] So .

| opngsest theentonsiconstrugtadild ehuattkec veetass i ([ abrle ndt using the
am noket one asymetric reductases i s maintained, a

[
mRaodecatseplagmnédapBE EHUNRRET 1800goREd 1200, and the £.
am noket one asynmetric reggct aslsé f the invention.
| reclé glasuaigls pWCLS, RERYHEHY it Qﬁ?ﬂ%s havi ng a

[0047] The shuttle vectors of the invention are replicable in the

genus Rhodococcus and E. coli as hosts, and are industrially useful.
The Rhodococcus and E. coli strains transformed by the shuttle vectors
of the invention, as well as other microbial transformants, are useful in
this way and such transformants are also encompassed by the scope of
the invention.

[0048] A vector of the invention is characterized by being
constructed using a shuttle vector of the invention. Specifically, it is a
vector having target DNA inserted therein which is to be introduced

into the shuttle vector of the invention. The DNA to be introduced and
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primary structural conformation substantially

equi val ent to natural 15 am noketene asymetric

reduct ases of the invention, or a portion thereof, as
wel | as enzynes having biol ogical activity 01 March 2007
substantially equivalent to natural am noketone
asymmetric reductases, may al so be i ncluded.

Natural ly occurring nutants nmay al so be mentioned. The

Eﬂ@%ﬁﬁ%ﬂéﬁs R o b TSR TRST - Ble bl o th Refopriate
) [ [

Fr AR SBERRGRlessCy ROURER FEABTIRRA"R, SNyt thgrector.
EZ@%&S’)&&W&&%‘%@ %?ﬁé%n%f’cﬁ gﬁ%ﬁﬁ%zﬁﬁ?%ﬁéﬁaﬁﬁﬁ%me esired
 nBPC iy giglend s%@?uZanEg?ﬁZd_‘z’%_ 2 noket one

o OORIG ¢ on SERBIMSRE B PRI, o] 3% nSerid TR may be
oy AR AR agkBopseal et RS Puetaplt Seehtyme.
P g o ass Pm, psymmeric

an}é&ﬁf&%@ e%éﬁésm@%r i %eﬂe%d USHBEES fofS ahfiRbRERMeAt AdAnmetric

exanples there 5 may be mentionéd nucleic acid coding

f OfedudtiRielsndERY v HNWOORIPT0 A, iR aigeGpeetfically, DNA
forth as SEQ ID NO 78 of the Sequence Listing, and

esggding for ﬂlmbeéiﬁl %ﬁilr\llgris%g' ke tah@im&tidoséchﬁmemrﬁﬁth as

set forth as SEQ but since severa

NnuSEQIDIRIG e 8 efmrimoketsion ayymanetecmdeed fotaseedetivadi flom R.
acid, there exist nunerous nucleic acids coding for a.

10emuzhrapolihaMAK 130, amndo partiCudadyenDNAet cdmprisitgs  the
SEQ ID NO 78. Thus, all such nucleic acids are also
ennochoatide dsequonge skt forthi ann8E Y AP 2EYymiARt r'The entirety of the
reduct ase genes of the invention. Here, "coding for a
proertient dasenieed HalYORRAN7 QT4 Dncovpeiated hereinay reference.
strands, one of the two conpl enmentary strands has_a |,
nu)0&8Yi de  18.nsagiepketopedasignmeiric Hedpewseiis, anjndaving the
t herefore the nucleic_aci of the |nvention includ )
nuptancsties idgsciabeg rmsWéf)%fmfb?olﬁ,oﬂﬂi daclddgs s protein having
the amino acid sequence set forth as SEQ ID NO: 78 of the Sequence
Listing, as well as proteins having amino acid sequences obtained by
deletion, insertion, substitution or addition of one or more amino acids
in the aforementioned amino acid sequence, and exhibiting
aminoketone asymmetric reduction activity. Aminoketone asymmetric
reduction activity is activity of producing an optically active
aminoalcohol represented by general formula {2) above using an o-
aminoketone represented by general formula (1) above as the substrate.
[0051] There are no particular restrictions on the methods of

deletion, insertion, substitution and additiori, and any publicly known
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directly coding for the amino-acid sequence set forth
as SEQID NGO 78 and nucl eic acids conprising
nucl eoti de sequences which are conplenentary thereto.

In addition, the ani noketone asymretric 20 reduct 8kdlarch 2007

genes of the invention may be nucleic acids which
hybridize wth nucleic acid conprising a nucleotide
sequence corrpl enentary to SEQ ID NO 79 under

AR B R R0 e fonea e
"t ‘Elicﬁ‘cﬂsegdegg&%dt ; %83@] %%Zynﬁgggg@?gﬁl  ldenshi
%ﬁmggﬁy@’s spec |ca?l Y %8 lgjgco%e %@g%gseonc;gtg, pl05
2@%&%2‘% Qﬁigena g5t éﬁﬂ‘{?%%’eﬁ;gﬁ%;%éggggﬂﬁf Jikken
8@%@2?%3’2% e%ﬂmr@%ﬂﬁﬁﬁ 2B Teckasdldey)", eedlted by the

re speci |caIIy there nmay

(Sjj‘éirﬁ/azﬁlséf BIBEHemiCAt S ety %QZE'?SI;‘I% egas ok@b’ﬁﬁ?hku Dojin

ogenase propanol 5 dehy enase, glycero

d |99?I) dehy dnpehbds en Erﬁgﬁhal ", Vol. 154,
d@hy bge'nas’e butyrate de%ydrogenase | act atc;gy

%h ogennsey, Aeh@edfc dPhysd; odRvasy arkd (48T éz;maRéN u,

rogenase. [0059] A transf or mant accor di ng to the

'Gf@ﬁkhhﬁﬁ £4., CIMEEE iz Ehzybyologyd) | "\é@lnd&(]*uep 457 & p.468,
aforementionéd vector. The transformant is

opicatiegfic PrebeNesYionk (1 983)re.I:tﬂsor\Mdﬂlsoctm:ls,t"G@n¢”s, Val. 34,

The vector introduction method may be a publicly known
M6 (1$86)) Bs Gimdstakeni wh gdhoiNbatec nbeidsdRes”, Vol. 13,
|1 pofection, electroporation, mcroinjection_ or the

| HIa30Y OUFSH); HoTaytanpt al., dNucleist ScidmRest’, tVel. 13, p.8765
invention conprising a 15 vector having, an

afii 98Kt Bl as ydnet NMethaslsu dn abazyemlogiser Yol 155, p. 568,
t herein has am noketone asymretric redygtion activif
adcademibePreappNesd Yark ehP& aodetdhe ARG gtjal., Ciene’,
reduct ase %roductl on met ho or optica

geeact i \6 coned
avialddll, hdV ([FP88hctAsSPREsY Wogxg@ 6% g nentione

00611 The nethod for producti f am n eto ne
[&;ﬂmsttﬁdjrected mutage%esids me?ﬁog (a lte? SpBCl C mutagenesis

method) utilizing synthetic oligonucleotides, the Kunkel method, the
dNTP[eS] method (Eckstein method), and the region-directed
mutagenesis method using sulfurous acid or nitrous acid.

[0052] Sugar chains are attached to the majority of proteins, and
substitution of one or a plurality of amino acids can modify the
attachment of sugar chains. Thus, the aminoketone asymmetric
reductases of the invention also include proteins having the amino acid
sequence set forth as SEQ ID NO: 78 of the Sequence Listing and
having modifications of sugar chains, so long as they exhibit the

aforementioned aminoketone asymmetric reduction activity.

28



10

15

20

25

20 reductase of the invention is characterized by
conprising a culturing step in which transformants
contai ning a vector having an am noketone asymetric
reduct ase gene inserted therein are cultured in nédMah 2007
which allows growth of the transformants, and a
purification step in which the am noketone asymretric
reductase is purified fromthe 25 transformants

cul B8 Thg ey BBefiis BRe isERum G 54 SRR Bvention
ePii al. fi@o{f‘ﬁ niFcaH R 1SS <P kAR ol hemical

e RGN FOVEDR, FRURER) ) Yl gion o

fobﬂ#hafql 2@% ggﬁ[}e cegl gﬁe@%emcf P%nﬁmhgfiszlrc(}elh?r%s C@‘J%psm
Q@W@ﬂﬁg‘? et B R R SR Rpapl 45} 38R o R RTRse.

r:ra I, et RaRgd 8 Ghifetbne OhSANhetAe! 98dialcdSof the

aCId CltrIC acl aCGtIC and propionic

ri
ac 7
i et uréelge%er eo Q%@h@%b@ﬁﬁnaﬁﬂ'ﬁf&t JPafadibh rotein

AS nitrogen sources t ere may

P@ﬁ%ea%x %ssbﬂoﬁﬁdtﬂﬁl ¢onveAedt bl i prodetded hfto a protein

Spec f| cally, there nmay be nentioned ammoni um

Sahﬁﬁu@ bidle@ %ﬁ:ﬁ[‘ 'a@tﬁﬁyckﬁhﬁ:ﬂﬂ‘s asbstaaaly equihllent dea natural
ammoni Um sul fate and ammoni um phosphat € ‘amoni um

s ahirinGketohgasdyanartds 1dabtaae eithenin Mo oar &t eiwd In this
amoniumcitrate; nitric acid salts such as sodi um

ni tas, ea aficbidid pmm:amnmethbdt erd aradiliynengdoiyed ofor genetic
organi ¢ nitrogenous conpounds such as neat extract,

y eenginestingcmayrhé tusex; ramck theen dupept prigeirasnayebie perified by
m xtures thereof. The nedium may al so contain

apaffopity ahﬂbmaamgtaphymn theelike,sutiliziag thediusedi portiosedereol.
for culturing, such as inorganic salts, trace netal
saMadificationtand eshanyementcobprotein strhefugesrmaabs sapaed out
20 added to the nedi um substances that pronote cell
grwmrca“nmrmﬁmeﬁmg S@ngalgn @Télék@‘f Kevwavk Fampakushitsu VII,
mai nt ai ning the pH he nedium [0063]- The cul furi

of ﬂngal@@hltsw@g@ku&aﬁdltédl b {hedapanese Biochemical §10016ty,
- Tokyo Kagaku Dojin (1993), by the methods described therein, the

methods described in literature cited therein, or methods which are
essentially equivalent thereto.

[0055] The aminoketone asymmetric reductase of the invention
may also differ from naturally occurring forms in the identities of one
or more of the amino acid residues or in the positions of one or more of
the amino acid residues.. The present invention also encompasses
deletion analogues with deletion of one or more (for example, 1-30,
preferably 1-60, more preferably 1-40, even more preferably 1-20 and

especially 1-10) amino acid residues, substitution analogues with
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conditions suitable for growth. Specifically, the

medi um pH may be 3- 10, preferably 4-9, and the

tenperature may be 0-50C, preferably 20 25 40C. The

cell culturing may be conducted either under aeroBl dlarch 2007
or anaerobic conditions. The culturing tinme is

preferably 10-150 hours, 33 01 March 2007 but shoul d

be appropriately determ ned for the type of cells

oo Sy SR o Bigtel b8 (301 ikAbIg) 1181, Gfedbly 1560, more
C o Breferdish 0L ovif 61 Brdfefatily P98 d Bepdkhfy 1990) amino
£ hab b Quer B I dRfioR TG a6 WiltPAdRTod Gt OiR LPinble (for
PAEKBIPIE" 1V E Uity PhIsOR OB MRrRRrdIg! ¢-4BY e¥en more
Pyhgi?é”f'ekébly'zl ey %ndpésﬁfe%ialw ggg%fﬁrﬁﬁﬁ hkidir8diHaEe ﬁ:-et%ﬁ(laiar to

i ke. “"The am noket one tric reductase |

cehhnifrbPantPhokeednco RkphiiaerRy rédhétaaéd. onAlL Edcompassed are

centrifugation of the solid matter fromthe cell

di shrphate Haiziﬁ%cqher Fbmbin astrectir@achatiyfstic of natural
I sol ating nmethod. [0065] There are no particul ar :

r eairfincketone agymhesthie! fathotaves. | S0eat i wayohlsbhbe mentioned
enzyme and any publicly known nethod may be- enpl oyed,
butsomsemxaitheesmidodctonaysyanatnici redadtazes. fi cati on by

15 salting out such as ammoni um sul fate precipitation;
ge[0354]tr ati Bo lomt hedheudomgirBaptuetiae ahatatteridtickef natural
i on- exchange chromat ography nethods using carriers

wi aminoketoncaadymatdinit pdoctesesris maidainadetall mutants above
groups; hydrophobi c chromat ography using carriers '

wi are hlsdr emtarbpesspdoapongithe amibokgtoneoasyhmatdc reductases
phenyl; dye gel 20 chromat ography nethods; .

el ettthepimwiestios. minhadidition; dl yisi dssumad thali enr@mesnhaving a
nmet hods; affinity chromat ography nethods; high

. pRRPEEYastacturgli eodprmaiiosy ﬁVﬂﬁﬁﬁbbdﬁﬂﬁﬁﬂcﬂhéO natural
like. [0066] The enzyne y al so he used as .an )

i nﬁ%mk%t@aeeawetmhég&%ta%ew pihg ilayeRton, or a portion

CnSh e A SR AR A iy 5 SRty
equivalent to natural aminoketone asymmetric reductases, may also be
included. Naturally occurring mutants may also be mentioned. The
aminoketone asymmetric reductases of the invention may be separated
and purified in the manner explained below. The present invention
encompasses DNA fragments coding for the aforementioned
polypeptides, polypeptides of aminoketone asymmetric reductases
having all or some of the natural features, and DNA fragments coding
for analogues or derivatives thereof.  'The nucleotides of the
aminoketone asymmetric reductases may be modified (for example,

with addition, deletions or substitutions), and such modified forms are
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‘nentioned i nobilization of the enzyme or the

enzynme- producing 34 01 March 2007 cells, and the
i mobi |'i zati on may be acconplished by a carrier .
bondi ng net hod such as a coval ent bondi ng net hod 8t March 2007
adsorption nethod, a crosslinking nmethod, entrapnent
nmet hod or the like. A condensing agent such as
gl ut ar al dehyde, hexanet hyl ene dii socyanate 5 or

nERBE e e BHRIRLG met naos i el ude: a

DREL o1 ndls el BrRe s BRI RuBR P gpooding to
oot SRYSRITARH nh R GRAQ iy or 2y B g Sorémentioned
B G R v e

usi'n
9%%}?9?%@ BhAEE hudER a @A oA foRILHARRIn AAding the amino
[ birli I as :

Zation using synthetic~polyners such

PHRIPSE I8 eETHAR aﬁrsie%m ha0e 78nef 1S squdRReT]stife and
ed this

enzyme purifi I'n nner is judged as having 5
b qﬁfcﬁé i hak itk the Auslcotide seqndnte seofdrth a8 §E
[ ﬁgﬁ%ﬁqglggrop olye%h%gg% PP?GEI,J etc.) .%[%068] A net hod Q

f oD NP9t bap sicersevarhl aatlevtidet sammeness (oatontotan code
according to the invention is characterized to produce

- afor epth Gahine aeid, wherimerdl mahetowsonmolei acads esdintgedor a.

by the follow ng 20 general formula (2), which
C@m@ﬂﬂ%aﬁﬂ@ thé anine deid sefheompeti swal fortic as \SEQ, [IBWO: 78.

reacting an am noketone asymretric reductase obtained

bSThushealr gduht inwelaiet lagitlof arehalsov encompassech among  the

enantioneric mxture of an a-am noketone conpound

r eprinsketond agynhpetrid [rediicigsgegened off sheninyepntipnor Here,

salt thereof. 25 [Chemi cal Fornula 8] 35 01 March 2007

0"coding for a protein" means that, when the DNA consists of two
strands, one of the two complementary strands has a nucleotide
sequence coding for the protein, and therefore the nucleic acids of the
invention include nucleic acids comprising nucleotide sequences
directly coding for the amino acid sequence set forth as SEQ ID NO:
78 and nucleic acids comprising nucleotide sequences which are
complementary thereto. In addition, the aminoketone asymmetric
reductase genes of the invention may be nucleic acids which hybridize
with nucleic acid comprising a nucleotide sequence complementary to
SEQ ID NO: 79 under stringent conditions, and which code for
proteins with aminoketone asymmetric reduction activity. Here,
"stringent conditions" has the same definition as explained above.
[0058] The coenzyme-regenerating system enzyme gene may be

one for various dehydrogenases, specifically, glicose dehydrogenase,
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Rl (X)n .. (1) \ RZNR3 wherein X may be the-sane
or different and represents at | east one species

sel ected fromthe group consisting of halogen, |ower

al kyl,  hydroxyl optionally protected with a 01 March 2007
protecting group, nitro and 5 sulfonyl; n represents
an integer of 0 to 3; R represents |lower alkyl; R2
and R3 nmay be the sanme or different and represent at

oAb ePeoRRATEIEE g2F) SRl bt o100 (USRS cotol
SRRk Creanif” IO ARt TR ) ecld

de({éhg)cfr{g ?ﬁfas%%. abgysre ]sizebﬂﬁ)@ﬂbt(,ggﬁél;e i be S%l(i)tramﬁ used

u- anr-'no one compound represert’ gener al a

oPEASENSIET APhdREeE, Shatdl  HeSRERES: | Htopanol
- :

m‘%r@i ng@@%ﬁ&gﬂg&g&&%} omrt?éng aggéiii'zggde?nerf.% Ym?%%?l] ng@gbnase,

! | r kiataiehgd ,
\/\h%%atfe rﬁigﬂg &nggélg%@hgﬁmﬁfgéﬁg?%@%’% ,a pr opg I T‘ogenase

| SARTCARY HehPdtoPenale haahidmate dulipdrogbnang.y!

pentyl, isopentyl, hexyl” and the |i'ke. "These nay have
stpakgt - chak rransformaahacesding totks inventiob$¢ chaemcterized
they mmy contain hal ogens such as fluorine or

chiyor ¢mepridingly theoxgforemckyibned vector.  The transformant is

obtained by introducing the vector into host cells. The vector
introduction method may be a publicly known method, such as the
calcium phosphafe method, lipofectioh, electroporation, microinjection
or the like. |

[0060] For example, a transformant of the invention comprising a
vector having an aminoketone asymmetric reductase gene inserted
therein has aminokctone asymmetric reduction activity, and may be
applied for an aminoketone asymmetric reductase production method
or optically active aminoalcohol production method as described below.
[0061] The method for production of an aminoketone asymmetric
reductase of the invention is characterized by comprising a culturing
step in which transformants containing a vector having an aminoketone
asymmetric reductase genc inserted therein are cultured in medium
which allows growth of the transformants, and a purification step in
which the aminoketone asymmetric reductase is purified from the
transformants obtained in the culturing step.

[0062] - The method for culturing may be a publicly known
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am no, al koxy and the like. [0072] As protecting

groups for hydroxyl optionally protected 10 with a
protecting group there may be nentioned groups that

can be renoved by treatnent with water, groups tRhMarch 2007
can be renoved by acid or weak base treatnent, groups

that can be renoved by hydrogenation or groups that

- can be renmoved with Lewis acid catal ysts and thiourea,

2B QL7 aPc OB RSl AR 00 SR s srowth of
2 BRI e RPN A PP A G bl cotiiling a carbon

benzyl,

2a Tkl [ |- r

£ 1 Spifick] nERbRER SORRL/ R SRR putrdtd S BKEA a8 arbon sources
r and 't ! Yo

2 it gy 1 OE ot AP by

Theye 881Ys. CSpkaifitaiyd iR ma?' Hfé’hlelﬂidf@%sg oirk &Bch as glucose,

hal ogen and the |iKé as sub3tituents.

af grierdde | enese! | géxtimuRearchclande sorbitokt hieshdly! such as
t-butyldinmethylsilyl, triarylsilyl and the Iike. They

. Majheth@ndlai gthahdly hndaghicerdly trganic aeidexmchmd fomaric acid,

hal ogen and the |ike as substituents. The

af eitdoeid onedichdidatal ydpionaupsid, andudieir2éalts, hydrocarbons
met hoxynet hyl , 2-met hoxyet hoxynmet hyl and the |ike. The

af suctmes acaffih, | meemiatkel therdofdeA€higogekydoureemtiere may
which there 37 01 March 2007 nmay be nentioned .
mebaysedeatty | of thaseythati campbepytilizéditoyt the seblst yBpesifically,
butyl, t-butyl, pentyl, isopentyl, hexyl and the |iKke.
Thtsre gy b enestioned lamutomiwmo sakss @%ﬂﬂ@@g@ﬁ@@tl@ﬁe&ch as
As substituents they may contain_ hal ogen such as

f | sieriven clbtidenamutoniyar ajfate and/|ammaniem phosphate;
al koxy 5 and the l|ike. [0074] X nmay be nitro or
sudisagnivnanialtspei augaalq yacidfe SECHegS BRI fiagarate and
met hyl sul fony|l and the |ike [(i075 he nunber "n", for

X AN cgkrate; OtHC a6H i sali, A§ \sogliumy nitrate and

[0076] Rl in general formula (1) above r.(apresents
| oetassiugy | nitrate; and morgamc or’ organic nitrogenous compounds

such as meat exiract, yeast extract, malt exiract and peptone, as well as
mixtures thereof. The medium may also contain appropriatcly added
nutrient sources ordinarily used for culturing, such as inorganic salts,
trace metal salts and vitamins. When necessary, there may also be
added to the medium substances that promote cell growth and buffering
substances effective for maintaining the pH of the medium.

[0063] The culturing of the cells may be carried out under
conditions suitable for growth. Specifically, the medium pH may be 3-
10, preferably 4-9, and the temperature may be 0-50°C, preferably 20-
40°C. The cell culturing may be conducted either under aerobic or

anaerobic conditions. The culturing time is preferably 10-150 hours,
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As | ower alkyl there are preferred Cl-6 al kyl, anong

which there may be nentioned nethyl, ethyl, propyl,

i sopropyl, butyl, isobutyl, s-butyl, t-buty], pentyl,
i sopentyl, hexyl and the like. These may have 01 March 2007
straight- chain or branched structures. 15 [0077] Each
of RZ and R3 represent hydrogen or |ower al kyl. The

| ower al kyl include Cl1-6 al kyl, anong which there may

S S B ae E BRT d ESRE G Bt
oHAAEAEY oo rins SRRBrE RIS ot I8 2815 CABhiefitin the manner
d&%@ﬂﬁ@@'a@iﬁ%ﬁﬁéﬁﬂ&%& %Eﬁtr?ﬁ@ggté}gcg thé ?@H? HBYiRRd with

af
nment i oné I nor gani ¢ acl

('jé%%f W8 soRidrt Thetinked %ellegpg@p@ﬁvgﬁnae@ in a suitable

onate, and salts of organi ¢ acl as acetic

aGiHo@dof bt s;tghﬁlgn[ g%?%ﬂoﬁggoﬁ-mmo@mnqwmaﬁod of

easily synthesiz nation (for exanple,

brgthipfid i r s N b
1_(%%?32)3@&12{90 Hgf gg?”iﬁc@aﬁﬁf bastriefedabut Q& ' @sRaPEshere may be

vative, followed by replacenent of

38ndti ichD&di h | intill, afrench
SRS WA SSRGS i mbtg) st e

Theeopt iahtoniactdele digrnsarcehrolthe epikesent Ede byminoketone
general fornmula (2) above according to the invention

Wigs wtrie redudtase éa . thencelbfigenextahet obmaihed (8) filtkation or
n, , R2, R3 and * have the sane definitions as in

geratdfugaionibf thd sohdometteASrénattiencell disruipsatiasi negovered
the desired optical activity there may be nenti oned

( ¥, a2 Sydimiany ahzph solaAmg sythodi ¢ exanpl es of (1S,

2S) am noal cohol s there may be nentioned d-

t H08652- net FBherai are Incpipeamticplaspresstictions on the method for
(d- pseudoephedrine), d-threo 10

2-isilatiphy bfintheo-enztenang: @wangublicly known method may be
(d-net hyl pseudoephedri ne), (1S, . ) .

2 smpleved, émtnaﬂamy.mpl@&rtbwe anayhg mentioned purification by
(d- nor pseudoephedrine), (15, 29)-

1-5eping dewx puREn k) animeRium apiliate DEpdipalation; (8¢ filtration
e s sy SSbhAdx Fnd dhe Rl 1n 258 the?' G¥0Rletography
methods using carriers with  diethylaminoethyl groups or
carboxymethyl groups; hydrophobic chromatography using carriers
with hydrophobic groups such as butyl, octyl and phenyl; dye gel
~ chromatography  methods;  electrophoresis  methods;  dialysis;

ultrafiltration methods; affinity chromatography methods; high

| _performance liquid chromatography methods and the like.

. [0066] The enzyme may also be used as an immobilized enzyme.
There are no particular restrictions on the method and any publicly
known method may be employed, among which there may be

mentioned immobilization of the enzyme or the enzyme-producing
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hydr oxyphenyl ) - 2- ani no-1 - propanol , (1 S,
29) -1 - (p- hydroxyphenyl)-2 15 am no- |-propanol, (1S,
2S) - 1- phenyl - 2- et hyl am no- | - propanol , (1S,

2S) - 1- phenyl - 2- anmi no-1 - but anol, (I S, 01 March 2007

25) - 1- phenyl - 2- et hyl am no-1 - butanol and the |ike.
[0081] The conditions for reaction of the am noketone
asynmetric reduct ase are not particularly restricted

fzﬁi@é‘%@aﬁsy it L T
i L gOd”coSf%ﬁlﬁu?’n"f‘Q[ﬁfp% A in
s %2 s%ﬁrk?fl% "S0R, BRRD B el or the like, A
[%8%5?@8%&@@0% B SR AR PRHORR e Tl Fanate
U BEE o gﬁn@%@y% AR REPHCB 1 pepsssay
I@ﬁllg{' qiﬂrﬁﬁ’gﬂgz ocfsoiﬁﬂliiée( g)mo‘ﬁﬁh‘itt)iyﬁfé‘ﬂﬁ@d‘ A which a

1ts OptIC act|V|ty reactlnga
t
AL el ﬂzfmz PR LR IGH, 23MB0NATEY fctiod in
f
@ﬁ:ﬁ h@g@geg qa?%ai tHet Hﬁbﬁoﬁﬁ:}s Qe a@l@hﬁeﬁi@i eg }1901ymer

enm ca 0 R em cal Formu

1%ﬂletﬁddR|m | Hich ™ 2 o%erR@s 1%@[[1@683]1nﬁ§obﬂﬂatlon using

reaction conditions for the reaction described above,
polyacrylamide; immobilization using natural polymers such as alglmc
acid, collagen, gelatin, agar and wk-carrageenan; and immobilization
using synthetic polymers such as photoseiting resins and urethane
polymers.
[0067] The enzyme purified in this manner is judged as having
been adequately purified if a single band is confirmed in
electrophoresis (SDS-PAGE, etc.).
[0068] A method for production of an optically active
aminoalcohol according to the invention is characterized to produce an
optically active aminoalcohol compound represented by the following
general formula (2), which compound exhibits the desired optical
activity, by reacting an aminoketone asymmetric reductase obtained by
the production method of the invention with an enantiomeric mixture
of an a-aminoketone compound represented by the following general
formula (1) or a salt thereof.

[Chemical Formula 8]

35



10

15

for exah‘pl e, the transformants shake cultured in

liquid nmedium may be collected, an aqueous

am noket one solution (0.1-10% concentration) added to

the obtained cells, and reaction conducted at a 01 March 2007
tenperature of 20-40C for a period of several hours

‘to-one day while regulating the 15 pH to between 6-8.

Upon conpl etion of the reaction, the cells may be
separated and the product in the reaction solution
isolated to obtain-an 40 01 March 2007 optically

active am noal colbl . The reaction nay be conducted in

the same manner {for tgleated transformant cells (dry

cel |'s gy, 1 pAOR T 2el-~"cells) or the enzynme or

i mobi |1 24 . pbt ai ned fromthe transformants. 5
[0084] In br odugt i on nef’ho lfbr an optically

active am noal cc%brél\of the invention, the reaction

may be carried &Ut wi tR further addition of a

conmpound represented by the follow ng general formula
(3) or a pharmaceutically acceptable salt or solvate
thereof, for nore efficient production of the

O o F

O PR X A B A N L T oSt Y st ome
t | gveB@df I tir{%f@ﬁ"fh gRjpehoIBWeR alkyl,
1%?eg&llsl %6& Yﬁ;dmR%lf(Cﬁl%qg V\%Oﬁs}esi n repr egsent S Y
hiREL Y o1 | protedietli titleda Chrateatilig! gr@ulg,c'iriﬂ{@ and
hydr ocar bort ri ng 'which is bonded to R8 or a 5- to
8siepsted 41 01 March 2007

n represents an integer of 0 to 3;

R' represents lower alkyl;

R? and R® may be the same or different and represent at least one
species selected from the group consisting of hydrogen and lower
alkyl; and

* represents asymmetric carbon.

[Chemical Formula 9]

- (2)

wherein X, n, R, R?, R? and * have the same definitions as above.
[0069] First, the a-aminoketone compound represented by general

formula (1) according to the invention will be explained.
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het erocycl i c skel eton contai ning 1-3 heteroatons which
is bonded to R8) [Chemcal Fornmula 14] R R-,~ 1Z~
~C~ R 5 (wherein R5 represents hydrogen, Cd - 3 al kyl
or a 5- to 8-nmenbered heterocyclic skeleton 01 March 2007
contai ning 1-3 heteroatons which is bonded to R6 or
RO, R6 represents hydrogen, optionally substituted
Cl-3 alkyl, a C5- 10 hydrocarbon ring which is bonded

SOFa8E oo R RIRE 3 s R FORGVSL 85508, ShgBpgnioned

Rﬁ]@éﬁkﬁh@ee@g %ﬁggﬁgt@eﬁgﬁgﬁgg rdé‘%gcggfgﬂ?ﬂﬁhy%mmme and iodine.
8T‘Q§mred°% 0%l piArd & PreferRd X1 @3&1@1 ' mong
S S, 5 g o
TS SO g B e e

hgl?é}f 'E%lvbystf‘éigéﬂchﬂfne dr FeMthed strtule’. SARESIRRdents they

rocyclic Skel'eton containing 1-3 heteroat onms

V“?%%yh cbﬁtdiﬁ'lﬂﬁg 51,1 cRasR%odne o?léhlb?i_i’feewrﬁ}?droxyl alkyl,

hydrrogen or op |on 'y substituted O
[Q%ﬁﬁbhthng(ﬁggnﬁ[@thé gkeul a (3) above, C1-3 al kyI may be

stralg chain or branched, and specifically there

0PZ] ment iANgatoeRt ospdvior hydromll opiisnailppptotected
m th]e l'ike. -6 ailﬂkgygrrrg%/ be st?alcgjﬁ%l 122 01 %/Bpgth

290t « pedtectingbganghebercandiys becirentianed girops they ¢en be

nmenti oned nmethyl, ethyl, n-propyl, isopropyl,
nrémoyed by m;amns whith watet -gratipts, thpeoayIbe rdm&y«td &ydacid
the like. As C5-10 hydrocarbon rings there may be

mentveale Yasy d:xreanmny,l grooyps| thhexgh becyarhomed byl hydrogenation
cycl ooct yl, | ononyl, cycl odecanyl and the Iike.

or groups that can %e removed with Lewis acid catalysts and thiourea,
and such protecting groups include optionally substituted acyl,
optionally subsiituted silyl, alkoxyalkyl, optionally substituted lower
alkyl, benzyl, p-methoxybenzyl, 2,2,2-trichloroethoxycarbonyl,
allyloxycarbonyl, trityl and the like.

[0073] The aforementioned acyl groups include acetyl,
chloroacetyl, dichloroacetyl, pivaloyl, benzoyl, p-nitrobenzoyl and the
like. They may contain hydroxyl, alkyl, alkoxy, nitro, halogen and the
like as substituents. The aforementioned silyl groups include
trimethylsilyl, t-butyldimethylsilyl, triarylsilyl and the like. They may
contain alkyl, aryl, hydroxyl, alkoxy, nitro, halogen and the like as
substituents. The aforementioned alkoxyalkyl groups include
methoxymethyl, 2-methoxyethoxymethyl and the like. The

aforementioned lower alkyl include C1-6 alkyl, among which there
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[0086] As heteroatons for the 5- to 8-nenbered
heterocyclic skeleton containing 1-3 heteroatons
there may be nmentioned nitrogen, oxygen, sulfur and
the |ike, anpng which nitrogen and oxygen are 01 March 2007
particularly preferred, and as 5- to 8-nenbered

het erocyclic skeletons 10 there may be nenti oned
pyrrolidine, piperidine, imdazolidine, piperazine,

i h e TR AR BT DR P L SRS, BRIy, o-
%W?E{@@&Eg@%@ﬁﬁ,hgoﬁgwy ?%chg %glidoﬂfedlike. These may have
SEIGROIATBI et et R W SR bey gy geiai
A S et Ll a0 M i, g stk
Vhgg hpgal or ementioned O -3 or CL-6 alkyl, -6
al’kyl'oxycar bonyl or acyl have substituents there are

2@%}; cul nﬁﬁﬁ%' HiticP B8 sAlfohlE éﬂcpgﬁecim%ﬂ?’i hiese andaly be

of 20 substituents, and as exanples o

Skﬁﬁtiéﬁ@ﬂr&m (EfoM8Y ahé theMkieoned hal ogen such as
fluor

I ne and chloriné; hydroxyl, alkyl, carboxyl,

- ampoes] al koghe miuhber amyl fandXt He hnkintcger of 0-3, and is

pharmeceutically acceptable salts there may be

fepsisld @al ts of inorganic acids such as
hydrochl oric acid, sulfuric acid, nitric acid and
pPOGPSPr i ¢ &i ih gemkrsl Afrmablaof Jrabovediepsesemth lawer alkyl.
acetic acid and citric acid, salts of inorganic bases
sughlmseNalkyk thaty, areaprefdrredr@bitaallandaswitgswaiich there may
organi ¢ bases such as 43 01 March 2007 triethylam ne
abe myntiohed yhethiyleetydppaipys ixpmopibsbwiyl.cisebotids-butyl,
represented by general fornula (3) abgve there may be
mérbityh qeentyl dsopera, fexyl am;zldﬁh@(ly%e-o ddigse may have straight-
1- et hyl am no- 2- hydr oxypr opane, 1-amino-2 5
oxbphpahenahedrmtiectRrdsy dr oxycycl opent ane,
1- am no- 2, 3-_ di hydr 9xypr.opane, L-threonine,
4T60T7b- 3. nfach-9iR: AR Eemrgse hydrogen or lower alkyl. The

gi?h{slfgf 3 o 3%(% mge@kﬁﬁggﬁéﬁg@ thetg may be mentioned
Z}S‘é&?fﬁ“ﬁh{}iﬁ'ﬁrhﬁgff,algéﬁg{o‘iafy ’r g&fyl,lfsg?ﬁhtyl, s-butyl, t-butyl, pentyl,
isopentyl, hexyl and the like. These may have straight-chain or
branched structures.
[0078] As salts of the aforementioned a-aminoketone compounds
there may be mentioned salts of inorganic acids such as hydrochloride,
sulfate, nitrate, phosphate and carbonate, and salts of organic acids
such as acetic acid and citric acid.
[0079] The o-aminoketone can be easily synthesized by

halogenation (for example, bromination) of the c-carbon of a

corresponding 1-phenylketone derivative, followed by replacement of
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hydr oxypr opyl ) am no- 2- hydr oxypr opane,

1-t-butyl oxycarbonyl am no 10 2-hydroxypropane,
2- am no- 3- hydr oxybut ane, DL-serine, 1-am no-2-
hydr oxypr opane, 1-am no-2-hydroxybut ane and 1-ani AbMrch 2007
hydr oxycycl ohexane. Conpounds anong these havi ng '
asymmetric carbons may be optically active forns or
racem c forns, unless otherw se specified. 15 [0089]

S0 A e UL o e iERE . 302

PRIAPY S P]{)ggricti on of the optically active

fi-am nba ol than when no such activity inducers
af ed. TRV ndu
SE00801°C, . 18, BFLITS MARRUERISOlEYL0E gedeenty hera

) B Rt e e
%%g%@%aggﬂmﬁfﬂd?ﬂi ﬁ,‘;R ol *fR? aRACHHGYE PRe @Ilm'é'"tlfeﬁllntlons as

i'nvention is not particularly

¢ ltg"én%hﬁdfo%ﬁaﬁlarm)%dvte.i Asaﬁfﬁﬁﬁﬁﬁlédhowfﬂﬁ*ﬂn% Eﬁe desired

S or the cell:-produced enzyne is reacted w an

2 optical bic Ry méfbxma&eb@fm%ﬁti@n@ﬂi) ok e2QpeneEbesisds.  As

represented by general fornmula (1) above or its salt,
t @?ééi@ﬁi@eaﬁ‘lb&sc@ﬂ 165 ¥ dimigoakbhdls Nisrehmap®é mentioned d-
op

ically active ,Q am noal cohol compound represented
bﬁl%n@mhthﬂ@ﬂm-d-pﬁbzny?ndpam (éauscudocpbednine), ad etreo- -
by mxing the cells rinsed wth buffer solution or
watgimethiybarhieo-d-phemdiped laqdemeshwlpsendespheskethe)as(1S,
the starting material. 5 [0091] The reaction
c @8Y+ e brsnimmeting ) drdneyl atbokiol {dmerpsendecphdtaing)p€kS, 25)-
not i npede production of the optically active

0] afp-hydteofpienyd pRpmethyleopneskeprepanyl, genétdl  25)-a-(1-

formula (2). The cell volune is referably 1/100 to

1 aounbolhy idd-demethees-beasyy 1/ alEahwl00- (65d i n2S)-1-(m-

RS SRRy [ Y Re Ao GH 0P SVl (io@RpEyphenyl)-2-

g?éggggﬁ%;gﬁégﬁf)@f §,$rd§)p ﬂlﬁi@%ﬂ@%@gégﬁﬁﬁg%?p%ﬁw 1S,
28)-1-phenyl-2-amino-1-butanol, (1S, 28)-1-phenyl-2-methylamino-1-
butanol and the like.
[0081] The conditions for reaction of the amincketone
asymmetric reductase are not particularly restricted so long as an
optically active aminoalcohol represented by general formula (2)
having the desired optical activity is produced, but since the enzyme
optimum pII is 8.1 and the optimum temperature is 55°C, the reaction
is preferably carried out under conditions of pH 7-9 and 30-65°C
temperature.

[0082] A method for production of an optically active

aminoalcohol according to the invention is also characterized to
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preferably 5-9 and nore preferably 6-8, and the

reaction tenperature is preferably 10-50C and nore
preferably 20-40C. The reaction tinme is preferably

5-150 hours, but this may be appropriately deternPhdthrch 2007
15 depending on the cell type. [0092] In order to nore
efficiently pronote the reaction, there my be added
sugars such as glucose, organic acids such as acetic

acj d 0 S, St T

pePfRA T R G AR B BGp ! H5Rnd RERG AR by the
S 1 1 Y : :
sub SR IE Rahohy, Rrhleg Cph SV it oS BRBibikE e Tesired
As th : U . o i hy o
o QAP EGRI, by oRAE A B MR LR JACERLBER with an
dir , ’ L cat . .

i S ESerfe ARTE of S RERRIERE Solifund repregenied by
adegn ' i t d the |iKke,

25% %é&%%gﬂ%ﬂﬁ f ?%ﬁ?nﬁ%?{l}?ecgé g\%lll ggg& rieg'ﬁarmunt s of

pr efREAREY] HoFRER: 1 1/5 with respect to the racemc

am noketone. In addition to such 45 01 March 2007
coenzynes, there may be added coenzyne-regenerating
enzymes such as gl ucose dehydrogenase, in anmounts of

1 /1000 to 1/5 wi tjh respect to the racemc

am noket one. rates for

coenzyfga enzymes, such as gl ucose, may

be added, of 1/100. to; 50 5-fold with-

respect to c am noketone. There may al so be

used conbinatio op\gygars such as gl ucose, organic

aci ds such as acetic cid, energy sources such as

gl ycerol, coenzynes, coenzyne- regenerating enzymes

and coenzyne-regenerating enzyne substrates. These
usual |y accunulate in the cells but if necessary they
maj/Chemiceldeereaulact I Incr ease the reaction speed or

yield, and therefore may be added as appropriate.

[0093] If the reaction solution is reacted with

addition of the specific salts described above under

t he af orenenti oneg"conditions, racem zation of the

unr eact ed a-amn no egpn&’isoners wi Il be aided,
Xn. & *
- (2)
[0083] As the rcaction conditions for the reaction described above,

for example, the transformants shake cultured in liquid medium may be
collected, an aqueous aminoketone solution {0.1-10% concentration)
added to the obtained cells, and reaction conducted at a temperature of
20-40°C for a period of several hours to one day while regulating the
pHmwamG&Ibmmmﬂ%mnﬂ@mm@mmuﬂkmwbe

separated and the product in the reaction solution isolated to obtain an

40



10

15

15 thus nore efficiently pronoting conversion to the

enanti omer which will serve as the substrate of the
cells or cell-produced enzyne. This wll tend to

.yield the target aminoal cohol fromthe starting 01 March 2007

material at_a high yield of 50% or greater. [0094] As
salts that pronote racem zation of unreacted a- 20
am noket ones there may be used weak acid salts such as

AR s BRSPS PP - e
i L O S oy R i
Cg?%%; gﬁt}g'ﬂig ?}ﬁ%{hﬁ’ke oraF‘i'ﬁ?ﬁH:M?z% ¥y JHIaERIRIRIm the

exanpl e, sodium carbonate, sodi um

hﬁ%ggﬂﬁ.ﬁ] Lbonate, potassium carbonate, anmonium
car bonat ees}ﬁa'nd citrate (for exanple, 46 01 March 2007

ﬁﬁmm ci tr g ethPotAsalbbAl treilfod afePnanm GpticAle) active
xtures thereof y also be used, with a buffer

S ghithbaikoWo! et imferftich &he Asideidnt may bel eafried out with
concentration of preferably 0.01-1 M In the case of a
PhaghAhaditido bfex @bRMsoursDdepresahteddbyadie filtspheag general
and sodi um nonohydrogen 5 phosphate nay be m xed in a
propenka () oifa pahmascetidalindcesble §008bBoliate thereof, for
optical |y active a-an noal cohol produced by the

r gagti cfficiat prednotiohicfahbypeiodl lyaactiveepairedloohahd
purification neans. For exanple, the optically active
R[@héﬂﬂ@dﬂ@cbl@huhlﬁl&])e obtained directly fromthe
reaction solution or after separation of the cells, by

10 being subjected to a common purification process

such as nenbrane separation, extraction with an

organi ¢ sol ventR’(Of or exanple, toluene, chloroform

etc.), colum £hromatography, vacuum concentrati on,
distildationNcrystallizatiany recrystallization or

the |i'KexFfie Optjcal purity of the produced
optical ly |acti veR(3-ani noal cohol can be 15 neasured
by hi gh performance |iquid chronmatography (HPLC).

Exanpl es 1‘{80096] The present invention will now be
expl ained in greater

(wherein A repreéents the following formula (Y) or (Z))

[Chemical Formula 13]

O
I

C o (Y)
Ra/\\ ‘

(wherein R* represents hydrogen, optionally substituted C1-3 alkyl, a
C5-10 hydrocarbon ring which is bonded to R® or a 5- to 8-membered
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detai |l through exanples, with the understanding that
these exanples in no way limt the technical scope of
the invention. 20 [0097] (Exanple 1) Isolation and

purification of plasmds (1) Method Rhodococcus 01 March 2007

strains were inoculated to 5 nL of GPY nedium (1%
gl ucose, 0.5% bactopeptone, 0.3% yeast extract) and
cultured with shaking at 25C. After adding 250 L of a

1 . KT NN . Iq01] .f t

or e HeRTE BReElbe rfigindfe “tnReisiahiefps Wy fTbnded to

pgszs wi th shaking. The cells were harvested by 47 01
rch 2007 centrifugation (12 krpm 5 mn), and after

r ] ernatant, they were suspended in

1@%@@?‘?&#@% g*pr 7.5), the cells were again

harvested by centrifugation (12 krpm 5 mn) and the

supernatant was renoved off. They were then suspended

in 250 pL of a 10 ng/niL 5 | ysozynme sol ution di ssol ved

in TE sol gion (10 MM Tris (pH 7.5), 1 M EDTA), and

t he suspensi was allowed to stand at 37C for 30

m nut es. LlOO M. of 3 M sodiumchloride and 25 pL

of 10% S "er e addedandZthe mi xture was all owed to

stand at -20(‘/9v~%n| ght. To the supernatant from

centrifugatgon (12 krpm 5 min) there were 10 added

0.5 gL each of 50 pg/ nL Proteinase K and 50 pg/ 1nL

RNase A, and the m xture was allowed to stand at 37C

for 15 mnutes. An equival ent of

phwhetdinhROmeprssehts hydydgen,cChed akiliora Swao Seiuhembcrcd

and centrifugation was perforned (12 krpm 5 mn). p

2hBtefrotycli@sioelstoro toptaaimg) 1-+daketensitdntsowhieh 1s bonded toR

supernat ant, the mxture was 15 centrifuged (12 Kkrp

Rlarepresenip hydrpgemteptienal iy ssbsttated 63156 alhﬂl af C5-
sterlllzed wat er. Confirmation of pI %sm ds wa

at 8 dhypdiiasachiomyring webicho ghboedied W & or 8%5agfé>r §smegpered

and stalnlng W|th et hi di um bromde foll d, b%@%/ 5
i hetetpeyelonskelotusroptamingst %b%t@mataﬂhiw isbended to R

;EE&LL&%O ;ré%ggﬁegé’éj hyh?ggeenxgr o{:ﬁgna v sug t??u%gﬁ%l -6 alkyl);
R® represents hydrogen, carboxyl, optionally substituted C1-6 alkyl, a
5- to 8-membered heterocyclic skeleton containing 1-3 heteroatoms
which is bonded to R or a C5-10 hydrocarbon ring which is bonded to
R% R’ represents hydrogen, optionally substituted C1-6 alkyl,
optionally substituted C1-6 alkyloxycarbonyl, optionally substituted
acyl or a 5- to S-memberéd heterocyclic skeleton containing 1-3
heteroatoms which is bonded to R® or R% and R represents hydrogen
or optionally substituted C1-6 alkyl)

[0085] In general formula (3) above, C1-3 alkyl may be straight-

chain or branched, and specifically there may be mentioned mcthyl,

ethyl, n-propyl, isopropyl and the like. Cl1-6 alkyl may be straight-
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was screened from avail abl e strains belonging to the

genus Rhodococcus and its rel ated genus Mycobacteri um

foll owed the method described in (1) above. [0099]

Tabl e 3 shows the screened strains confirnmed to 01 March 2007
contain 25 plasm ds. Specifically, Rhodococcus
erythropolis (I AML400, |AML503, JCWe893, JCM2894 and
JCV2895) and Rhodococcus 48 01 March 2007 rhodni

SRR, e LR RS YL SRR AR IR, BB pefloneg ot
P& ddﬁinffﬁﬂaﬁilquaf’%@ﬁ%b@ﬁﬁ%%ﬁ%%g5‘@%@@‘3@@1 pentyl,
AR A0an D BRE: (PASG30P0 L IRTIRAROpreS a0 may be
CTHEREOREN, 5 SAPAERANG LABREYR! o dpdtsnipgd | ncyclooct

Ef@éléﬁsﬁyy&r@ed&@ hhttBe ¥HkeDl ecul ar and Cel | ul ar

scl en Uni versity of Tokyo, and are

a‘@g@' e frAa héRkrbadmd Ube- thd) SO'tORS-ﬁfe)ﬁM&ﬂOhbﬁeré@yclic
J 893, JCW894 and JCWMR895 and R rhodnii JCM3203

ar gelé@ecéomathing 1-30ktepdabatithert rihy denmenbiometimitrogen,
Edi ti on 2002" published by RIKEN, Japan, and are

aV@xﬂl[:%ﬁ esilfi@mantethian$iked, Wirmonf O%Bidh [niabigen3gndtoxygen are
No. 4 kb) Name Rhodococcus erythropolis | AM 1400
Rﬁi&i@@laﬁ?éﬁh&ﬂ,tmﬂ fA8- ¥608-rREhbeeel] heerbéepelic skeletons
ditto JCM 2893 5.4 pRET1500 5.4 RET1600 ditto JCM
Zgg%ibgnnREBb? OfenfiohcBETAOOlidirte, o pightidRRS Smidazolidine,
p

piperazine, tetrahydrofuran, tetrahydropyran, tetrahydrothiophene,

morpholine and the like.

[0087] ‘As Cl-6 alkyloxycarbonyl there may be mentioned
methyloxycarbonyl, ethyloxycarbonyl, isopropyloxycarbonyl,
isobutyloxycarbonyl, t-butyloxycarbonyl and the like. As acyl there
may be mentioned formyl, acetyl, propionyl, butyryl, isobutyryl,
pivaloyl, benzoyl, Valeryl and the like. When the aforementioned C1-3
or C1-6 alkyl, Cl1-6 alkyloxycarbonyl or acyl have substituents there
are no particular restrictions on the types, positions and numbers of
substituents, and as examples of substituents there may be mentioned
halogen such as fluorine and chlorine, hydroxyl, alkyl, carboxyl,
amino, alkoxy, nitro, aryl and the like. As pharmaceutically acceptable
salts there may be mentioned salts of inorganic acids ‘such as
hydrochloric acid, sulfuric acid, nitric acid and phosphoric acid, salts of
organic acids such as acetic acid and citric acid, salts of inorganic bases

such as Na, K, Mg, Ca and ammonia, and salts of organic bases such as
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Rhodococcus rhodnii JCM 3203 5.8 pRETlOOO [0102]

(Exanpl e 2) ldentification of restriction endonucl ease
15 sites Various restricti on endonucl eases were used

to determine restriction endonucl ease sites, for0lMarch2007

classification of the plasmds shown in Table 3. Each
plasm d was isolated by the nethod described in 49 01
March 2007 Exanple 1, and then digested with EcoR I,

arietksleminednd aveRSevariley on 0. 8% agarose gel
L oA kel ot S BTN et igh” T feheral
Lfdmglﬂ blbé?u)s PGSt hdipyoh). gee 1ﬂ{é12§8ﬁ§d of] _g&ét9%amino-2-

'eave the " restriction “endonuc ses and th
S ragne : ' o] thQino-2-
ShGordnrbpand ] SO TRHGYRARIRE) HBRIpRARAL, 0N [SGino-2
[ R a thoehigbl-Hdr i 1400 | 5032.3-
LeRPbBathst Sool e TR RRPERpehite) 400 ) FHbHRG

AR hiRBEH-RIRE i -
P R g s P06 Ge0 e 1 2104 5.0’ |

.1%113%228%0%%1%;1%){&1%520 ganaa&lﬁe, 5.1 hiteodyprtiidihe, 3

sane sane Ssane Sane Sane Ssane

SEyBrdkifipasdite, as_as 2ansmoinéhyllesaBy@ofird, Pvu | 1-(2-
157 4) 2(0.9, 45 pRET pRET pRET pRET pRFT pRET pRET

SIS i Jgaragfea, 100ty Lo tiserino
19 SyiroR§Prafarte, 52-abiihol 3-Hy@oxybatar2, IDL-serine, 1-amino-2-
hydroxypropane, 1-amino-2-hydroxybutane and 1-amino-2-
hydroxycyclohexane. Compounds among these having asymmetric
carbons may be optically active forms or racemic forms, unless
otherwise spéciﬁed. |

[0089] Addition of such activity inducers to the medium can
induce cellular activity and thus more efficiently promote production of
the optically active B-aminoalcohol than when no such activity -
inducers are added. The activity inducers may be used alone, or
several such activity inducers may be used in admixture. The amount
of such activity inducers is preferably 0.01-10 wt% with respect to the
medium.

[0090] The reaction method for production of the S-aminoalcohol
of the invention is not particularly restricted so long as it is a method in |
which the cells or the cell-produced enzyme is reacted with an

enantiomeric mixture of an a-aminoketone compound represented by

general formula (1) above or its salt, to produce the corresponding
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Values I n parentheses i ndi cate sizes (kbp) 10 [ 0104]
Based on the analysis results shown above, the
plasmids in Table 3 were classified into three types:
pl asm ds possessing the same restriction endonucPkd&ech 2007
sites as pRET1100, plasm'ds possessing the sane
restriction endonucl ease sites as pRET1200, and
pRETlOOO [0105] (Exanple 3) Plasm d sequenci ng and

?%%ZS@%Q 3 %ﬁﬁl tﬂg%gﬁ%%ghﬁ?%@ g% ééd egy general

FH S VB vt i
Bﬁf‘fg %Hﬁ]t%}lﬁ SHEF With the nu%)lb E’Jﬁ tbHS A e%uglsﬁgﬁ%n used

for ermnalon eseu ces

rch 2007 eryt hropol is (I AML400),
the gﬁsm@g?{lﬁ%ﬁ?%o pRET1200) were isolated and
di d wt d 0
ag *Fh@“i%amﬁ c&%tﬂons%&?fh%eé‘élé&iéﬁ GeEiS #tange

0. arose gel fragnents si zes of

- apﬂfa@’&d&ﬁﬁitﬁn@aéﬁéﬁﬁ%duo@ﬁﬁf %tﬁ@bﬁh&fally _écﬁb@ B ammoalcohol

approxi mat el'y and approxi nately 4 bp were

co Chi/VeeihAl fbAaRNt(3 f.rh r@@lcl)vwﬂg@h
fr%ﬁm he agaénlﬁgg&ggla Egl% a G-XTM PCIS E)NA ; e 15

Bapgetferably f1i/¢60itonl 000-foRRAS hasrd3) ﬁ@ietﬁﬂ?e])/lem@ meecfold in
as insert” DNA. Separately, pBluescript KS(-)

usesnif berdre aRsghingvivh tras o tled anecmic Vamimoirwoﬂe The
and Sac |, as vector DNA. The insert DNA and 10 vector

DNEoneerdticonb € thevraderhioatriinokéiopk fubsyrabojs pmfeml:dgr 0.01-
to transformE. coli JMLO9. The obtai ned

t r 20%F endemose pesferatdydebel)%usThg pH @iXhe reaotiPhasadution is
Prep Kit (Anmersham Bi osci ence) to obtain different

c| prederabll9 Ho9]andomoRa grtefareblys Crth aurd the( pavBROIpmpareture is
plasmd_ 15 (pRETlOOO) was i solated and then digested

wi prefezably 110-80%0 and more mn&r@bl)s2afﬂ(15’(é(yafbganea§@on time is
gel, DNA fragnents with sizes of approximat.el
kbpreeimbéﬁpﬁobé(hﬁt@ry, I8 ks weve hompprapaate srhdctct‘mmed
respectjve DNA fragments were recovered fromthe gel
usdenending on the cell type.

[0092] In order to more efficiently promote the reaction, there
may be added sugars such as glucose, organic acids such as acetic acid
and energy sources such as glycerol. These may be used alone or as
mixtures. The amount of addition is preferably 1/100 to 10-fold with
respect to the substrate. Coenzymes and the like may also be added.
As coenzymes there may be used nicotinamide adenine dinucleotide
(NAD), reduced nicotinamide adenine dinucleotide (NADH),
nicotinamide adenine dinucleotide phosphate (NADP), reduced
nicotinamide adenine dinucleotide phosphate (NADPH) and the like,
either alone or in mixtures, added in amounts of preferably 1/1000 to

1/5 with respect to the racemic aminoketone. In addition to such
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- aforenentioned Kit and used as insert DNA. The vector

DNA used 20 was pBluescript Il KS(-) digested with
BanH | . [0108] Determ nation of the nucleotide

sequences of the plasmd inserts was acconpli shedl barch 2007

the prinmer wal king nethod. The apparatus used was an
ABI PRI SMI'M 31ONT Genetic Anal yzer, and the enzyne
used was a BigDye Term nator v3.1 Cycle Sequencing Kit

N RGN Y R S
h R BRSOkt Ate, ARCAROIRCLE 1 PROMESTYS with espect to
Al S5GROREOREELAINE RIS gmering

a ' ' syft j : -
CBhBhes ool 8 58 RSP hemlr AR AR AR 10

>folRith liel-gpg?tyﬂ% RECEYEmAINARIGHED THEE AP 60dh B used

e en ach 1 nsert nucleotide sedquence.

UpghifiRgibes 'Ansifart Rechnsegludniel erbhaR Beiddeqint as acetic

décodi ng, priners were designed for reaction fromthe

e oferRAEP i t eas Vetyedrotli f@s‘éﬂzg'ﬁ*nd:sﬁ WoRaryme-
tg'élziﬁaleyze ﬂov%atﬁﬁéeési nssl}adrﬂt"sa%/efggyl i nked, and 10 PCR vvag

c 8ng UsiAanéOandptdendyme st penddaeing aspyme substrates.
i sol at ed érom Rhodococcus Z)eyrri/lt hr%pol is (1 AML400) as

t giekatissuallie abSimnubatedisc thevaelisubuf i€ deesssagy aheyXidy be
PCR DNA and Gel Band Purification Kit, and sequencing
waddedrioi fttreste tse ngaciien speed or iyields ansle thdreforeCRiay be
to anal yze the arrangenent of the inserts. 15 [0110]
Thddedaslappropriaequenci ng showed t hat pRET1100

consi sted of 5444 bp, with a G+C content of 59% The

f (0093t er nifidHe reaclieat salutiwagiemeaciest seth fagdifionsof the
SEQ ID NO 73 of the Sequence Listing. Plasmd .

p RETdfi0 selts slascribedf abave wileanthen aforgnantiongshcenditions,
of 62% Plasm d pRET1000 consisted of 5813 bp anﬁi had,
aragEnseatioonoérihe opnsastedrreaminoketens  wpmegs will be aided,

nucl eoti de sequence is set forth as SEQ ID NO. 74 of _.
t Haussseereneficiestlyrpromoting conversion to the enantiomer which

will serve as the substrate of the cells or cell-produced enzyme. This
will tend to yield the target aminoalcohol from the starting material at a
high yield of 50% or greater. _

[0094] As salts that promote racemization of unreacted o-
aminoketones there may be used weak acid salts subh as acetate,
tartarate, - benzoate, citrate, malonate, phosphate, carbonate,
paranitrophenol salt, sulfite and borate, but there are preferably used
phosphate (for example, sodium dihydrogen phosphate, potassium
dihydrogen phosphate, ammonium dihydrogen phosphate), carbonate
(for example, sodium carbonate, sodium hydrogen carbonate,

potassium carbonate, ammonium carbonate) and citrate (for example,
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[0111] A honol ogy search for the determ ned-nucl eotide
sequences using DNASIS Pro reveal ed that pRET1000 and
pRET1100 were novel plasmds. On the other hand,

PRET1200 had 25 approxi mately 99. 6% honol ogy wi t hOpNB@ch 2007
(GenBank accession no. AF312210) (cal cul ated based on
pRET1200). 52 01 March 2007 [0112] For pRET1000 and
pRETllOO conmpari son was made wth publicly known

DA STARS Prfslyts dRaR, RS R ES Mixtyreg thercof
r BeP aRB st ssetiohih el folified SRR BioY TP dded to
| : BEhF Eohbr RSy r ARARLY 4 ZS‘?‘?S@Z‘*&E@%@E? a jifosphate,
7 G5 g e i o r phSRifa Gyt SadfBl flodfygroeen
tﬁgg%%#t lﬁggeleseyg%en@eg rggagaseép%?’e%[ggn%?ﬁ%gg?gf

;‘gé?ogﬁ]ft he gg%' g%,\gaﬁg%ﬁ%%—aﬁﬁnégrcbhoﬁs RRRdR N the

r 2(S consisting o thencleotlde

S
S SEAARAEI 68 pURFRR WYt/ fePlolion Aibagticddon proans

_N@or 5exe§'ﬁﬁlé Qﬂpo%caﬁg%h@vé@ _afnindaR didl hﬁg %He Sb@ined

SEQ ID NO 11, SEQ |
1@11'6@&9 Ir@rri\@le FBactfhQsbuithéh chaftGEQpdation btles cBHQ by

16) consisting of the nucl eotide sequence from

bB&ﬁﬁg 8§6BjectPdo al46hmaA putbHcatidB Grotd&9sudld B3, membrane
1630, 1645, 1687, 2224 or 2227 to 2409 of the

ngepaatiode exeaetinneva ahootguras SE@mD(NO eXxanple, ftoluene,
(SEQIDNO 17, SEQID NO 18, SEQID NGO 19, SEQ ID

Nehla@0 formn SEef.‘QcJ)D sbundd ) chnmna@grm]ghmf wdcaunuctencdrdeation,
? E?&l’:ﬁlr;;;:es Cﬁ%ﬁﬁ%&g ntac(:)r;spa?hggt(lz(l)g o(grI (tj}?e Slflgeuenf ﬁe optical
purity of the produced optically active (-aminoalcohol can be
measured by high performance liquid chromatography (HPLC).
Examples
[0096] The present invention will now be explained in greater
detail through examples, with the understanding that these examples in
no way limit (he technical scope of the invention.
[0097] (Example 1) Isolation and purification of plasmids
(1) Method
Rhodococcus strains were inoculated to 5 mL of GPY medium
(1% glucose, 0.5% bactopeptone, 0.3% ycast extract) and cultured with
shaking at 25°C. After adding 250 gL of a 100 mg/mL ampicillin

solution in the logarithmic growth phase, culturing was continued at

25°C for 2 hours with shaking. The cells were harvested by
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25 1701, 1674 or 1581 to 1444 of the nucl eotide
sequence set forth as SEQID NO 73; 53 01 March 2007
orf5 (SEQ ID NO 22, SEQID NO 23, SEQ ID NO 24, SEQ
IDNO 25 or SEQ ID NO 26) consisting of the 01 March 2007
nucl eoti de sequence conplenentary to the nucleotide
sequence from bases 2828, 2792, 2747, 2594 or 2540 to
2406 of the nucleotide sequence set forth as 5 SEQID

coRufEfbion (ehstat, i aBitakihO Fpg oAt g sopgmptant
2 S8l et f?jée‘!b‘e 3B Ry BETSFPCLIT KRGS were
Qi#paﬁ ﬁeﬁhféas'rté@pg'f%«%ﬁﬁ fuu%ﬁecﬂ‘r Eidf Ttyélgfj éiﬁlglgﬂ rﬁfg?ﬁ thg supernatant
¢ o, R otf S TR e eI FFOADTH 430 mg/ml.
T e A

S?ﬂNfF'EBTﬁgEa arfhe ﬁfsg@ﬁ@drpw’}i@ all$wednd @ahd 4t3SFRC Bor 30

33 or 4) consisting of the nucleotide

SSHHRACE I\Te&?dft‘1 P@@%L 4888ViosodidAY chriBdnd 25t }ﬂE of 10% SDS
nucl eotide sequence set forth as SEQ ID NO 73

[ G1d] adihal okl e MkiRlké SvaeEHokedth SRandRETLEDT 03Qrnight.
orfllO (SEQ ID NO 38, SEQ ID NO 39, SEQ 1D NGO 40 or

SH® kbt N@tpeﬁiétaﬁplfﬁolﬁt tatridhigatien (U@ kepinges seim)etheee were

conpl enentary to the nucl eotide sequence from bases

338ded3aR5 L. 294h off 5@ 349milo Prawldasef Kt dved 50ckgoni.deNase A,
sequence set forth as SEQID NGO 74; orfll (SEQ ID NG

4 2ndr tIRE@ixDOw a3 il loomesl & |stu;1cbfatt317e"C Z2ornlfcimotitde  An
sequence conplenentary to the nucl eoti de sequence from
basgasvasas ofr phassl/cdosifeendisoantyinalksobol i sedutequeas eadded
S(.e':ltndf %E?I‘lg‘lglsgatslgg \sszs performed (12 krpm, 5 min). A 2.5-fold
amount of ethanol was added to the supernatant, the mixture was
centrifuged (12 krpm, 5 min), and the precipitate was dissolved in 50
pL of sterilized water. Confirmation of plasmids was accomplished by
electrophoresis with 0.8% agarose gel and staining with ethidium
bromide, followed by UV irradiation.
[0098] (2) Test bacteria strains and results
Throughout the examples, the presence or absence of plasmids
was screened from available strains belonging to the genus
Rhodococcus and its related genus Mycobacterium followed the
method described in (1) above.
[0099] Table 3 shows the screened strains confirmed to contain
plasmids. Specifically, Rhodococcus erythropolis (1AM1400,

TAM1503, JCM2893, JCM2894 and JCM2895) and Rhodococcus
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[0101] [Table 3]

01 March 2007 1D NO. 74; orfl2 (SEQ ID NO 44)

consi sting of the nucleotide sequence from bases 3197
to 3526 of the nucleotide sequence set forth as SEQ
IDNO 74; 5 orfl3 (SEQ 1D NO 45 or SEQ I D NO 48) March 2007
consi sting of the nucleotide sequence conpl enentary
to the nucl eotide sequence from bases 4035 or 3996 to
3679 of the nucleotide sequence set forth as SEQ ID

Vodiy GOTSRIR S A L TSR, o
S BnEE el 7 o kP sB0SEE o NE Pod eIy IR iy were
SheQnsfd 'd%cwﬂiin%)tocﬂ{bsi hed I‘i’.é;teﬂhﬁl RGeS | HRET1100
gequgnj%;{ﬁ;on'plE%rré-aL ary tot Engc eot 1 de _s;quenc from ’
SBOTLPAR O RETA 00, T RET] 08, B PRIZEL P R REET 600,
R T e 090 e e 3)

? gEiQ(ﬁﬂtDi de gSeGYENGHoTRIIARIIAD(RanSHA MY A a¥ed deseiBed in

NO 55)  consi sting of the nucl eoti de sequence
201 ARPTRR$6Sue W7 Staidg 4Thivd Bitinuc | 20m4"d Elgbﬁﬂh@dl dsy the
set forth as"SEQ ID NGO 74; orfl8 (SEQ ID NO 56, SEQ
| hd¥@utd of SEQeD HOCan88CeHalr BRoNGcnbs,0Mh8EQHiBeNity of
60) consisting of the nucl eotide sequence from bases
162Ryol 6R1 atd 1dvaildhld frond8H6 irsti2i®2 ohldcheR. erythropolis
nucl eoti de 25 sequence set forth as SEQ I D NO 74,
oFCN2ESEQIIMBO46 andc JaNI2BPHgand RherrouricalCNB203 are
sequence 55 01 March 2007 from bases 1906 to 2169 of
t Hesaniisdcbotri d&IGehju€atdogee Dor Straass,SHQghtiD Kditign; 2002"

published by RIKEN, Japan, and are available from the institute.

D;

Strain No. Size (kbp) | Name
. 5.4 pRET1100
Rhodococcus erythropolis | 1AM 1400 54 DRET1200
: ' 5.4 pRET1300
ditto IAM 1503 52 ORET 1400
. 5.4 pRET1500
ditto JCM 2893 54 pRET1600
. : 5.4 pRET1700
ditto JCM 2894 54 HRET1800
ditto JCM 2895 |54 pRET0500
Rhodococcus rhodnii JCM 3203 |5.8 pRET 1000
[0102] (Example 2) Identification of restriction endonuclease
sites

Various restriction endonucleases were used to determine
restriction endonuclease sites, for classification of the plasmids shown

in Table 3. Each plasmid was isolated by the method described in
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orf20 (SEQ I D NG 62) consi st ng of the nucleotide

sequence conpl ementary to the nucleotide sequence

from bases 810 to 553 of the 5 nucleotide sequence

set forth as SEQID NO 74; orf2l (SEQID NGO 63, OBEQrch2007
ID NO 64, SEQID NO 65, SEQ ID NO 66, SEQ ID NO

67, SEQID NO 68 or SEQID NGO 69) consisting of the

nucl eot i de sequence from bases 117, 147, 306, 456,

S B R A AP 1. o
S LLeSafbilg (R JF 20 KT g sl Hhoresed on 0.8%
SE Lfe?%q“'é)sl o eBB e, A DN R Hen The piregmerker
S35 48Tl i AR N TSR o
Tzigggfﬂgﬁbkﬁ?t E@R’n lglgﬁlgb%gd 3f glg%gétgggvésd; tB heth'ree %Qt?wtmn
S%ﬂdbgyk'@gq@ ahi'tRE" szaccse(?f %&gégof%ie HE&:rmmed based on

sequence set NO 71 (from

for?éléeé%%ég&f D’f‘ﬁ%@és}gfs %’Hr%(;%m ZO%Eases 32%6%63282).

[OE)'],H?,AThe r[qubpéq})f the nucl eoti de sequence from

656 (Ql:n D NO ﬂ7\ and the redion—of
the nucleatide sequ noR el asas 4381 +o 43BGHIBER

PLASAS &

D NO | 47) 1A% 140he mmaqud LTS hdEMPo it

SEQ| NO_74) arelhon ous—with mebili

o1 \TA~ ]

| P ST 60
e e T R S e

mhi | ation [N11Q

y A& = = . w t\ L AN EAYAYA" Ul ‘y > LI AYZ 2 3.8)
|ﬁ£@&lu;@@f"’$mr1(§'ﬁ)e regi on of| 56 01|Mar¢h 2007 2¢hed |
ﬁfﬁ?‘%o?ﬁoﬂaﬂ -OdHerdheel fr om bases [4260 t o| 4339 (&&

e isl) of e nue| ant| st [sam|eneesok | pREFLOO)

3
5
5]
5

(
H—{ sas praesiuamll 3s il nasoll \eed; ian e 30
““PAHRET [pR BT | pRET [pRESt i (i EhpRBF 3\(.99 fd'igi
5E8 ot 116e| 188 rieds e2Pop I8P £12A7 | 1800 HrEef™
tpes o H—yas sugdestgd that the fegigmo

Smia 1 1{5.4) 2(0.4, 0.5) 4(0.1,1.2,1.6,2.9)

J(sn of

l—l

-
ik M
&=
D

-
D
o

TN 'h aq T+ (
=
RS G
o
(1
UIF

)

Values in parentheses indicate sizes (kbp)
[0104] Based on the analysis results shown above, the plasmids in
Table 3 were classified into three types: plasmids possessing the same
restriction endonuclease sites as pRET1100, plasmids possessing the
same restriction endonuclease sites as pRET1200, and pRET1000.
[0105] (Example 3) Plasmid sequencing and homology search

As the plasn:ﬁds were classified into three types, i.e. pRET1000,
pRET1100 and pRET1200 based on‘-the results of Example 2, it was
attempted to sequence each of the plasmids. '
[0106] First, the DNA fragments of the plasmids were cloned for

determination of the nucleotide sequences. For Rhodococcus
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nucl eoti de sequence from bases 761 to 868 (SEQ I D NO |
76) of the nucleotide sequence of pRET1100 (SEQ ID
NO 73) is a pronmoter involved in expression of a

protein related to replication. [0120] (Exanple 51 March 2007 -

Construction of shuttle vectors 10 For construction of
a shuttle vector between Rhodococcus strains and E.
coli, the Rhodococcus pI asm ds pRETlOOO pRETllOO and

e AR g MR R 0P IRET 809 vere
Elrlr@? %CgNAfi &1%%%31 Wit Sd gg@?{ Sclg%g[{l m e]ectrgghoresm on
T AR i o il 5 o

"‘gﬁ% oy ) vvas dgaé@‘r]p fqutl ng%%rﬁng%ﬁlgwﬂmy 49
Wﬂl’g g}%ﬁ‘g kdtqilfk%lﬁﬁdé"agl; IE? E?sLPéccﬁR/edDWAt frabnfehtP Rreké4@@overed

nting H gh 207 (Toyobo) was

f b epd M DR £ t
o?‘%n grrl?/t hgopoFggef ﬁsﬁﬁgdﬂ gafgﬁ O?Ptt%?énDNA fﬁgg?re%sgand

Wers 19 ffeﬁl i(A & shah tBRIvcidrRed 2hndronsiREEL 9ert DNA.

pI asm ETlOO was obtained fromR rhodnii

DIAKS(Wesragsesed aftedidigsstign with Sma T
25 pRETl Ong%éé%g@tfor Z(muras and Bl untl'%g I—%h was

usgené o Witnginadl ahdtSie: Ends vectoroDNAN FRETn$&AMDDMA and
fragnents, which were 57 01 March 2007 dissolved in

TR&MUDNA Wéd2BEatsex wittDWghriegnHigls (Teryeobor) eped eded to

fromthe E. col! plasmds. Specifically, pUCl8

( qeartsforhng. thé A0S, | Mhe obiiinedricansfgamantsamery )screened

was digested with Srna | at 30C for 2 hours, and 5
%@?% GEShMiicnd Pdasthel Reeailfit (AmershsmeBiescignes) to obtain
(Krd)) and pHSG98 (containing the

c Hiffeaemtheioinesl - r esi st ance gene (Cnr)) vvere di gest ed

with Hne Il at 37C for 2 hours to ohtain

fr[@@ﬂﬁﬂns ofF®  Bbpropbear drhefnkn @QrM%OéM they phasmid
(pRETlOOO) was isolated and then digested with BamH 1. Upon

electrophoresis on 0.8% agarose gel, DNA fragments with sizes of
approximately 2.0 kbp and approximately 3.8 kbp were confirmed.
The respective DNA fragments were recovered from the gel using the
aforementioned Kit and used as insert DNA. The vector DNA used
was pBluescript I1 KS(-) digested with BamH L.

[0108] Determination of the nucleotide sequences of the plasmid
inserts was accomplished by the primer walking methed. The
apparatus used was an ABI PRISM™ 310NT Genetic Analyzer, and
the enzyme used was a BigDye Terminator v3.1 Cycle Sequencing Kit
(ABI).

[0109] First, P7 (M13 forward, Toyobo) and P8 (M13 reverse,
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[0124] After |i gati ng the DNA f-ragrrent's fromthe
Rhodococcus 10 and E. coli plasm ds prepared in the

- manner descri bed above, they were wused for

transformation in E. co |i DH5a, which were pl atedl dfarch 2007
LB (1% tryptophan, 0.5% yeast extract, 1% sodi um
chloride; pH 7.2) agar nedium containing 100 g/ nL
kanarrym n, 100 tg/nL anpicillin or 30 g/nL

(| 5 Fg)?)gg)g% élos(‘.‘ge é;ﬁ&%? géﬁ' éggtﬁagrﬁaech)gﬁ;g gf MR hucleotide
e R Ot B b RO AT Requence
oo Ehe0ts ERbEME SERRRRDIYE ?535?‘?%}‘?‘%‘4“ Softyrare
A U 0, R A 8
HHlfa Stleé%;l g?'%f YR Ht':t'&l'eg:ﬁe §c‘|§\#ﬂ€ﬂd&e obhal peScedure was
u ur U on using a cro Plasm d Prep Ki t
(ORA0aMunE] OBEIRNAG. off e Riftlrety b aghcindBert acleotide

urer' s specl conditidns). The obtained

D%\éqﬂ@ﬁcg,ﬂgg{p r@gng}etﬁh%f fiRpfiepsngclentide s8ineses dseoding,

huttl e vectors are shown in Table

ﬁ fr'l%nﬁfel'é‘ deSineddpor§ Racaenstonctiaendaoff sathtihscrt to the
shuttle vectors using PpRET1100 are shown in Figs. 3

t Qe@tor%r@éﬂ@ﬂﬁﬁrbﬂi%@?to hRdIR5E Hokabthe Bisc@snstraitinked, and
shuttle Origin vectors Rhodococcus E. coli RET1001,

REUTOGHRY guridlibed ( KRBIDL 0pLis- REISi 0@ 2fRe gEEnmidoisolated
pHSG299 RET1003, RET1003Rv RET1000 HSG398

RSt e e s e Tho 7CR

gggﬁ%to \ﬁgi'étz%glﬁ?&d pREIRE2 GO REGRoA2NAREand 06} Band
Purification Kit, and sequencing was carried out using the same
primers used for PCR, to analyze the arrangement of the inserts.
[0110] The results of sequencing showed that pRET1100
consisted of 5444 bp, with a G+C content of 59%. The full determined
nucleotide sequence is set forth as SEQ ID NO: 73 of the Sequence
Listing. Plasmid pRET1200 consisted of 5421 bp and had a G+C
content of 62%. Plasmid pRET1000 consisted of 5813 bp and had a
-G+C content of 67%. The full determined nucleotide sequence is set
forth as SEQ ID NO: 74 of the Sequence Listing.
[0111] A homology search for the determined nucleotide
sequences using DNASIS Pro revealed that pRET1000 and pRET1100
were novel plasmids. On the other hand, pRETI200 had
approximately 99.6% homology with pN30 (GenBank accession no.

AF312210) (calculated based on pRET1200).
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pRET1203, pRET1203Rv pRET1200 pHSG398 [0126] The

shuttl e vectors constructed with pRET1100 and pUC18,
pHSG299 or pHSG398 were designated respectively as

PRET1101 (SEQ ID NO 89), pRET1102 (SEQ I D NO 90y1 dfarch 2007
5 pRET1103 (SEQ ID NO 91), respectively. O the

shuttl e vectors, PpRET1101 exhibits anmpicillin

resi stance, pRET1102 exh| bits kanamnycin reS| st ance

VLSRRI S, SRSy ot
i ﬂgfs%ﬂﬁeﬂeﬂﬁéﬁ@nde

FN R e -

|
S%‘ﬁ% f@aﬁﬁgﬂbg‘iaﬁg@, gﬁ?’la&l}ggﬂg %Hiéﬁ'g%{%% g(l;?@%lslglease sites

: - 97) and RETlOOle RET1003Rv (SE
Ngggé@%%&gﬁgi% I D ?\IO 108) and as SRETlZOl pR(ET1§03
6;@11 RETlZ@E 13 20aRofidakbguénce R8s (Exanpl e

Exam ni ng met od of transformation to

eryt hr qpel desuft9 o ankiby i oZ@he nuEi@tﬂmms o pr‘ETl 100
shuttle vectors obtained in Exanple 5 were used

t g TaD00rekhBwrebsioy.opol i s MAK- 34 strain ( MAK-
34; deposited at the National Institute of Bioscience

afoll Firan-  Téehfoblosging dds M(HraIfOUndtinq:R]éTdyﬂOQ\dvanced
I ndustrial Science ang 5 Technol ogy, M ni st

r

EcononyrfIT(8&E) alld N@udt,r $EQ dibd rbid:l 2 or S%Q ID NO: 3)

I nternational Patent O gani sm Depositary, Natio

| behsisting of the\dvatarditld seqeendieafrossitases 2474 738 or 337 to

Technol ogy) on February 15, 2001 as__ FERM BP- 7451).

EHSBtofdhonmqlmtl&@sequﬁm segdorh assSERLIAYRod 3of

gene transfer. zh[[0129] First, R ery “&@ E%P 3%_

st r ai nonRs(SIHACUD Oy 4) sopsiskingoe! yevinglgp aﬁ@@luence om

|t d th shak t 3 f 36 h

C%aséjsr 277 V‘\rno 7 5880% tlhggnu%lcot? e sgauence (s)gtr Forth as SEQ ID NO:

73;
orf3 (SEQ TD NO: 5, SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID
NO: 8, SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO:
12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 15 or SEQ ID NO:
16) consisting of the nucleotide sequence from bases 862, 1294, 1430,
1462, 1486, 1489, 1513, 1630, 1645, 1687, 2224 or 2227 to 2409 of the
nucleotide sequence sct forth as SEQ ID NO: 73;
orf4 (SEQ ID NO: 17, SEQ ID NO: 18, SEQ 1D NO: 19, SEQ

ID NO: 20 or SEQ ID NO: 21) consisting of the nucleotide sequence
complementary to the mnucleotide sequence from bases 1875, 1734,

1701, 1674 or 1581 to 1444 of the nucleotide sequence set forth as
SEQ ID NO: 73;
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After seeding | nmL of culture solution in 100 m.',. of
LB nmedium culturing was continued at 200 rpmat 30C
for 10 hours. The cultured cells were harvested by

centrifugation (12 krpm 5 mn, 4C) and the 15 01 March 2007

harvested cells were rinsed twice with ultrapurified
water. The rinsed cells were harvested by
centrifugation (12 krpm 5 min, 4C) and suspended in

o Sperels TG IRONGE 2%, SEHDEROT7E, S ARY: 2 oo
oPSIEA LR EO NP0 Babedg'ar AT, fhckifte sguence
prar e O AR St ol e, 2702

Sgﬁlﬁ@%b%f %!E’ogg&' a?@ﬂi%?-th@“ﬁu&‘eéﬁﬂe%thlﬂﬁgge $sforth as

ntly “poured in cm cuvette whi been

c DO d.c/: and was set in a Gene Pul ser |l
Esgjgropopdtoﬁdn System (BIO-RAD). After pulsing at 25

20 kV/ 1 ; INrEEEY BYINO: 0P8 Wesnaid6ad of the
wth 3 {S%L@?(pg]g?%(gl urr?i%m”’rgdiegt ely and V\)/gg al | owgd

t Quelediledeqhefict Fom BRLE 297166 304986 IBOE0ETthd Addtbtide
A portion of  the cell suspension was plated on an

agéd iRl fet Fofthais SR B Ndayg; (100 pg/ nL kananyci n,

1007 g/ L anpicillinor 30 g/nL chloranphenicol). As a
resul t orf7o(SREEIDMNG: Thtori BEQ illerNGs1 3Q) pBATiLE0Z, of the
pRET1102 and pRET1202 containing 5 the kanamycin

r eatkiotidees@rngice! complienehtargotol thennuchtotidee seqpeticee firom
colonies contained the plasmds, the plasmds were

i basest TH7 A0d 381711 Lo B vEthd hedeptidemegaence lset Eirth as SEQ
vector. [0132] This suggested that R erythropolis can
bEDtN@nS$3or med by el ectroporati on and that pRET1002,
pPpRET1102 and pRET1202 10 function as shuttle vectors,

[ 0133] otf®x 485k [D) Nt &3 hiongSERQ dbkvoned Bs gansisting of the

reductase gene (nmak gene) The nmak gene was iTtS | at ed1 .

f noelertiderseduespo framNrmscs 3330 el A04% 4o 3905eP fhenmagleotide
the mak gene into the shuttle vectdor shown in Fig. 5.
sequence set forth as SEQ ID NO: 73; an

orf9 (SEQ ID NO: 33 or SEQ ID NO: 34) consisting of the

mucleotide sequence from bases 4366 or 4477 to 5034 of the nucleotide
sequence set forth as SEQ ID NO: 73.
[0113] The following orfs were found in pRET1000:

orf10 (SEQ ID NO: 38, SEQ ID NO: 39, SEQ ID NO: 40 or
SEQ ID NO: 41) consisting of the nucleotide sequence complementary
to the nucleotide sequence from bascs 3350, 3251, 2945 or 2849 to
2412 of the nucleotide sequence set forth as SEQ ID NQO: 74;

orfl1 (SEQ ID NO: 42 or SEQ ID NO: 43) consisting of the
nucleotide sequence complementary to the nucleotide sequence from

bases 2365 or 2332 to 2159 of the nucleotide sequence sct forth as SEQ
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15 [0134] First, genom c DNA was obtained fromR
erythropolis MAK-34 strain. After inoculating R
erythropolis MAK-34 strain to 5 nL of GPY nedium

cul turing with shaking was perfornmed at 30C for 2BMarch 2007

hours, and then the culture solution was seeded in 100
nmL of GPY nedi um and subcultured at 200 rpm at 30C
for 10 hours. The 20 genom c DNA was obtai ned using a

' ﬂ\IA Buf fer set and GCenomic-tip 500/ G
I,

. ’[0135] The obtai ned genom c DNA was u-sed as
T iR SR NS MG, SRR uence
(BRI prelsgtideggeguanse g5t foyih 2 SEQ

f . an annealing tenperature of 68C and 61 01
I\/g?clﬁg;&%{/ extension reaction for 1 mnute and 50

seconds, HeSER ANKOPAS oprIHQCIDUED) S uB) aimiiting of the

phenol m treat nent and et hanol

Pheeide ' exigtyWd fhe Yubledtdd sbgdeheefir
dlhgg]sdt@géﬁtwacﬂwﬁsaﬁ&gc?ﬁ?g?ﬁghhour sd 2}% 30C, and ISi gg?ed om

t Ras@NI0R5 B8i3996LiI0036 TP Bf the huckdbemsaigehctisghforth as SEQ

(Toyobo) was used for transformation of E. coli DH5%
WD Qyesg;t hen plated on LB agar medi um (contai ning

100 sghnL anpicillin) that had been coated with 30 L

of 0. 10M’1|4PgEQ1QD MO X48aISEQNIDEE):a4t9 awe BE(Y 16 MNO: 50)
at 30C for 60 hours. Wite colonies were selected

f comiatimpaftthe rappestide gequdmme fom bastswbb2], 14654 or 4666 to
cultured with shaking in LB liquid medi um contai ni ng
18830 .af the muakeotde bequeatce3RC forth A0S HQUHS NOhd4pNA

was purified fromthe obtained culture solution usi n%

a GFX Ml (BEQ) dBDnNOPidpoki SEQTHE Nébt a2 hanoistinga ot the
confirned by el ectrophoresis on 0.8% agarose gel . Th%
obuglastidec senienges complegmentaryate Phamucleotile gegegnee from

(Exanmpl e 8) Caonstruction_of expressjon vector -_.1
DbBaEA SH6 b SHHOIE(h Bf dag PHEICOT e, Saenss sep i as SEQ
(mak __gene) were inserted into the shuttle vector

shVNO: ¥4 abl e 5.
orfl6 (SEQ ID NO: 53 or SEQ ID NO: 54) consisting of the
nucleotide sequence from bases 2331 or 2334 to 2618 of the nucleotide
sequence set forth as SEQ ID NO: 74;
orfl7 (SEQ ID NO: 55) consisting of the nucleotide sequence

- from bases 2907 to 3242 of the nucleotide sequence set forth as SEQ

ID NO: 74;

orf18 (SEQ ID NO: 56, SEQ ID NO: 57, SEQ ID NO: 58, SEQ
ID NO: 59 or SEQ ID NO: 60) consisting of the nucleotide sequencé
from bases 1650, 1689, 1713, 1827 or 1875 to 2162 of the nucleotide
sequence set forth as SEQ 1D NO: 74;

orfl19 (SEQ ID NO: 61) consisting of the nucleotide sequence
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[0137] First, an expression vector (w thout exogenous
pronoter) containing approxi mately 400 bp upstream,
fromthe mak gene was 20 constructed. [0138] pMAK-1 :
was digested with Sma | at 30C for 2 hours, and th#farch 2007
with Pst | at 37C for 2 hours. The solution was

supplied for 0.8% agarose gel el ectrophoresis. The
DNA size marker used was Loading Quick DNA size

oFoET o 2001 2189, g i Bl ob apsen st Foh 43,520

gﬂj @uzufl ed using a G-FXTM PCR DNA and Cel Band
i1}| ¢datron Kit, and 62 01 March 2007 wused as the

oreT1105 20, (0L 18, NOF 2R ity HEthP niIgH¥peqpence

h _ . : . .

PSP LemB Ry (b AR S T B VhleR, I CR) o of the
X : DN -EY - 5 LB

?rfélélal? r%ﬁglg Instegihlﬁlﬁ%%gé}g%ﬁta{g% %Egg%anyci 'ﬁ%gg al | omgga{ 0

stand 8%&30@&2{]1;9@109@@ SEQBPNOhS42SBERTOWO: 65, SEQ

col oni es were tured wth shaking on"LB "|iquid

| ND-C88t &ET : (0: @8 IWBEQ TPONO: 69
E%rlge' g}ﬁ’eslgﬁg\q\%agq g‘u%ﬁgg ?Rnﬂ?eﬁgbt ai ne? )

Cebiidis Ay TEUiHemusicotide SRuensEnirdhcbase 237 d47; 806, 436,
Kit - The obtai ned DNA was confirmed by 0.8% agarose

08t 44) 8276 eRBHRLIE 656 BIABE hwlcstide soquence sat forth as SEQ
obtained DNA wi t hout restriction endonucl ease

tIea@emd. and the DNA after digestion with Pst | at
37C for 2 hours were subjected to 0.8% agarose gel )
e[GktaJophor #hesDNeAdraphiwalibnt srgjen @f pRE D1 WG is the region
obt ai ned based on the size of the DNA. The size
neapresentsd coydke Linadeogd@scqkemdi sst forthnak SEQI HoRO: 35
I+Hind Ili double digest, pRET1102 and pRET1102 that
héfiotebasesi 2} t3300); theswcleaidasanance sehdorth asineQ ID
pl asm d obtained in this manner was desjignated as
pNET: 34 dfronz bases 4990 (texkriieonihacnpelentigei waugnce set forth
e£>1<5|;o rs%s(3|[%1 N\/((Ze)(::t307r (fro%n bases 5000 to 500). The DNA replication
region of pRET1000 is the region represented by the nucleotide
sequence set forth as SEQ ID NO: 70 (from bases 3355 to 3507), the
nucleotide sequence set forth as SEQ ID NO: 71 (from bases 4290 to

4350) or the nucleotide sequence set forth as SEQ ID NO: 72 (from

bases 3570 to 3894).
[0117] The region of the nucleotide sequence from bases 5144 to

656 {(SEQ ID NO: 67) and the region of the nucleotide sequence from
bases 4381 to 4830 (SEQ ID NO: 47) of the nucleotide sequence of
pRET1000 (SEQ ID NO: 74) are homologous with mobilization
proteins, suggesting that they are involved in mobilization.

[0118] A DNA secondary structure is predicted for the region of
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The shuttle vectors were reduced, since reduction of
shuttle vectors is effective for expression vector
enhancenent, gene nodification, transformtion

ef ficiency inprovenent and replication in cells. O0Rbflarch 2007

[0142] First, shuttle vector pRET1102 was reduced.
After digesting pRET1102 with BanH | and Hine Il for
2 hours, it was 63 01 March 2007 el ectrophoresed on

¢ P HERROREE FalnshEf PnPRES LR AR SRR 75) of
PG PERICAE S 900t o BROTERTIC, SERTIL KBLMY ) it i
SEEEUNY AR B0 o7 4P g B e o
P R L o T R P e s el

| ecting f o agar ose gel
e ophor gg] r i i :
CLSPLIEPTo;OHL e QoM RARSE S Sl echIRt i Stion 3 e

B ef & ' ' T g : f th
CHLCCDRS L0142 S [0 7 o SO SBQUID 06 of

u { @cg}%ﬁ?fe“ﬁfi 71180 ¢OEQ IMADCceY)sis aviaihoter
V\Erﬁglézoﬁigir? %I ted on,I_Igmggar rreed{?u% cont ai ni %g 10\6@»
glﬂﬂelvléérﬂﬁrém?réssiém@fafm@té:iﬁqelatea&@dep\hcéﬁ@ﬂ L of 0.1

M I PTG and 4% X- 15 gal, and was allowed to stand at

3P Iy 48 [exampld 81 Cdnshictioncef shiittls weeterssel ect ed
from anong the appearing colonies, and were cul tured

wi th sPaki gendtrudtibr i ofliad shiadilenveatont abefweenl Rhadadoccus
kanamycin at 30C for 48 hours. The DNA was purified

f pioainshand & a¢olgdtheuRbodecsatust pasmiss rpRE 1HOROMPRETS100
20 Plasmd Prep Kit. The reduced shuttle vector_of

p&Ed 1pBE DRG0 neatl i the thi sobanlesmids pld€ilgnapBb@d?9 and
pRET1123 (approxi mately 5.3 kbp). [0146] Next,

shikSGE398 ecarerusetEor 2he fodewing gaparinmiy.
Rhodococcus-derived DNA fragnent was prepared

b
d[@edk]i ng First, DNA fragments were prepared from R. Xafythropolis
plasmids. Specifically, plasmids pRET1100 and pRET1200 were
obtained from R. erythropolis (TAM1400), and then 4/w44 1 was used

for digestion of pRET1100 at 37°C for 2 hours and Blunting ITigh

(Toyobo) was used for blunting of the ends, while BspLU11 I was used
for digestion of pRET1200 at 48°C for 2 hours and Blunting High
(Toyobo) was used for blunting of the ends, to obtain DNA fragments
of R. ervthropolis plasmid. Each of the DNA fragments was dissolved
in TE solution.

[0122] For pRET1000, plasmid pRET1000 was obtained from R.
rhodnii (JCM3203), and then Drd 1 was used for digestion of
pRET1000 at 37°C for 2 hours and Blunting High was used for
blunting of the ends, to obtain pRET1000 DNA fragments, which were
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PRET1202 with EcoR | for 2 hours and then with Dra |11
for 2 hours, 25 using Blunting H gh for blunting of
the ends, perform ng 0.8% agarose gel

el ectrophoresis, and then recovering an appr oxi mafkMarch 2007

3.7 kbp 64 01 March 2007 DNA fragnent using a GFXTM
PCR DNA and Gel Band Purification Kit. The size
mar ker used was Loadi ng Qui ck DNA size Marker 2/EcoR

!aﬂse?véod é}@wlﬁﬂghgest The DNA fragnent was

i nser I'ne Il site of pHSG299. After

l. ? col i Cﬁ%&t %NPE igj&’(iél\ff(i'ﬁen p% gfr&gn Egﬁ%@:&ﬁ%@ncoh

"Eat gﬁhscoh@ﬁ i‘ﬁé‘ﬂlyloi%[ﬂtpg q&%ﬁﬁﬂﬁfﬂ thé gi@ﬁn‘?—@@ﬁstance

W t pL of TG and 4% X and was

- @F@W@ﬁ@’h@t @iﬂﬁ dig @5@6& \fvi’th BéndAUIz$ - 3(WEtﬁ>rCQ| Miues, and

d from am)ng t he appearing col onies, and

299U Aifes hRKI Renbmylenrbdviahcae etml(@:rnr and
ﬁsa(?n?%g(%ﬁa%/lng kanarrycmyg?]%OCfor 7Z hours. %Pwe

@S98 PUeditaftinkr ohet bBlovhiraihepdcslutesibtence| géneon(Cm
L[J)gllplngaG: MMCP% Plasmdgr@epKl .V\hentegjé NCm)

ph&:&m digaktal nefthbyiger Eenitnd79@s fodi dsdad ve tdbitagac DNA

, BarnH 1, Pst | or EcoR I for 2 hours, all of the
Cﬁfalgﬁseﬂts@bf?ﬂ)mfaﬁ(pmmﬂyuﬂﬁﬁh mnereldlpﬁﬂdedum]’ﬁ SI de of
EcoR | site of 15 the Rhodococcus-derived regio The

p[@GEM]d was Afeexi ipating the DPREt@mentpfronyit tféhqdcﬁccazcus

kbp). It was not possible to obtain a clone with no

c an@ . i /oplashie dg erejsarddddho cuasnerege scridredoabaesy |tbey were
[0147] The shuttle vector zRETt 002 was reduced in

siis¢d for transfioematiomb & nofrBHbooeviishpvesd phated 9114LB (1%
kbp). 20 [0148] R erythropolis was transforrred Wi th
t trypéopiams e0 - 8@uyeast prtset, db% sRETIDOEh cm@rlszﬁ Ahdgar

pRET1204, and upon confirmng the presence or nce
omeckiwnt c@nta@ungr %#gﬁﬁLﬂéfmm@éls d0Ppeg/m, 2 lé#glne‘)f 30

ol Ssineb IS IR M P romom
Bmeiasesids %iﬁfied 4. R-gabh: rfshoeme- ¥ phiey 3 indole-A-D-
gxﬁlnPopyranosﬁ% S gltlb%rédotfo StaRd astsé(?Jb 8L houts. White
colonies were sclected from among the appearing colonies, and were
cultured with shaking in LB liquid medium containing 100 pg/mL
kanamycin, 100 pg/ml. ampicillin or 30 pg/mL chloramphenicol, at
30°C for 60 hours. The DNA was purified from the obtained culture
solution using a GFX™ Micro Plasmid Prep Kit (Amersham
Bioscience, with purification under the manufacturer’s specified
‘conditions). The obtained DNA was confirmed by electrophoresis on
0.8% agarose gel. The obtained shuttle vectors are shown in Table 5,

and the methods for constructing each of the shuttle vectors using

pRET1100 are shown in Figs. 3 to 5.
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[5

. .65 01 March 2007 An exp‘ress'i‘on vect or was -co,nstruct ed

by having the mak gene inserted into the shuttle _
vector constructed in Exanple 9. [0150] The Psi | site
of pRET1123 constructed in Exanple 9 was del et ed0F dfarch 2007
cloning of the pronoter in the single step. After
digesting 5 pRET1 123 with Psi | for 2 hours,

Bl unting Hi gh vvas used for blunting of the ends and

Li g)gtjtsjn H g Sgsed for ligation. The solution was
us transtorm coli JMIQ9 using Conpetent High,

an@Cansttuotédg wasshpetlEomgiion an LB pl at e cont ai ni ng
1( Qrecﬂﬂjs”L kanamyci n at ﬁ&ﬁcxfc‘%aﬁ? hours EIEgziforned

C( €6 3 Hea—346
C( P hi9@L, = /@Mﬁhﬁk‘ﬁ ETQ qc‘ul tur edﬁM(‘ f or
24 pRIOT1 802 ApRETHO2Fhe | PRETVAO0Huri fi ed LpHiry20%BFXTM

M OSRE T 86 R ET 10038 %Eg%i@oo PRETTT3P, 1543593 The
K H".""""\._I""'J—md'r h—Pst—11 ] TouTt

gr@ ?Em@,e{é Lg'l'l b agar ose, o -

repREEULOD, pRETId 2R pREEE KOO cl eavagpH&G299
SRB z{&fﬁ@%ﬁaﬂ;pﬁ%ﬁcwmnir% wer & 93%3%%
pRRE ;216 P:K 'Tmm hﬁgﬁfﬁ 152] (E\(b } !Cél L
CopRETit202pRETd202%ssi| @REEE200 - 4 A

CORREPCIEY, PRETIZOBRY QFRET]1200 the nmak HISQ}SQS)

i ISerted—Tthe aforement roned-shuttt e Veu[ or. B.h:}lbd
A 1863 was Thesshuttledveriorsconstgicted swmith up 0 and
from the mak gene for insertion of a ,promter. The

prU_é:‘dlﬁ’,ep;Ivb%G ﬁBr iosd PIBYE308 twierer olasigmatgdnanspactivgly as

obtain a clone having His-T

ofPREad ]ddlﬁlndIS@tQh n\ébangrrel' Sgg;)?%;,ﬁgf&@ie(é%?%%@n%) or

con ucte Wi Kﬁﬁﬁ usi ng the .pMAK-.1 .obt din
mstrcqtiveld §o Cf the B8 gttors,

&Cﬁﬁﬂ%&Lx 1 amp%eﬁm reS1star'1c§e SE%L}IIOZ cxhibits

kanamycin resistance and pRET1103 exhibits chloramphenicol
resistance. Also, the shuttle veclors pRET1101 to 1103 wherein the E.
coli gene and pRET1100 were linked in reverse (Rv) were designated
respectively as pRET1101Rv (SEQ ID NO: 92), pRET1102Rv (SEQ
ID NO: 93) and pRET1103Rv (SEQ ID NO: 94).

[0127] Similarly, the shuttle vectors constructed using pRET1000
and pRET1200 were designated as pRET1001-pRET1003 (SEQ 1D
NO: 95-SEQ ID NO: 97) and pRET1001Rv-pRET1003Rv (SEQ ID
NO: 98-SEQ ID NO: 100), and as pRET1201-pRET1203 and
pRET1201Rv-pRET1203Rv (Table 5). |

[0128] (Example 6) Examining method of transformation to R.

erythropolis
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NO .82) and MAKHi nglI IR (5 -
CGCTTAGATCTCAGT TCGOCGAGCGCCATCGCCG- 3; SEQ ID NO 83)
as primers, with an annealing tenperature of 68C and 5

extension reaction for 1 minute and 50 seconds. AOPERrch 2007

fragnment (insert) produced by digesting the obtained
PCR product with Bgl Il at 37C for 2 hours was
i gated vvlth pQE70 (di gested with Sph | at 37C for 2

Lo ) e SR 08 g e
E%%sﬁ%%i?@ﬁﬁﬂn&ﬁﬁn A8 B A
o 550 34 e ML Belgﬁﬁﬁgcgg%nmman-
et%gﬁﬁ.w AP (TS S o
B e R

gmﬁgﬁbﬁaph?at%ﬁtso #gﬁis'éﬂ] HeposiedrgenNtioridie Iﬁg\ﬁtute of

restriction effdonucl ease treatnent and the

D')ﬁi@iﬂc%ﬂ Hid%%&%alosbm%&éﬂ aRatTdctaftdo Byl oh'F@iruﬁFyCISO 2001 as
| ecte

ours were s to 0. 8% agar ose gel

lﬂ@"?ﬂ%‘l Bl iidpRration 08 hs Rhoest ghte@nasoftieaimeebod of
ase on the s ze of the DNA. The 20 plasm d obtai ned

ngehgltﬁmﬁmner was designated as pMAK-2. The size
ker used was Loading Quick DNA size Marker X EcoR

| {6 po] | |1 FigsgpRe ﬂﬁ‘@ olip QAZOK -3¢ Gty 70ad adcitlated to 5
been di gested with Bgl at 37C for 2 hours. 2&8155
Angl GBS medsim Landeduburedmath ishakingeap RETC urs.

25 pronoter (obtained by PCR anplification usin

t gofpbraiseeding dnmiofof pRENLR Golwien dihnl®bemdy icdn Bt m¢d1um

of repA encoded by the 67 01 March 2007

Roottucingrwas dentinedd bR G0 mymett3 0743 [onl ¢ hevgand he cultured

orientation as the kananycin _resistance gene encoded

byehsiseBohanmsteds bygcenirisngatieon (12 krpooy ﬁnlt%,t‘%l b and the

(5" - AC-I:CC-I:IC-I)AGAAC—I)AAOACCC—I)ATCCC—IiXIA P-a
harvested cells were rinsed twice with ulirapurilie water The rinsed
cells were harvested by centrifugation (12 krpm, 5 min, 4°C) and
suspended in 2.4 mL of a 10% glycerol solution. The suspension was
dispensed into 300 pl portions and frozen at -80°C as competent cells.
[0130] A 90 uL portion of the prepared competent cells and a 5
uL portion of the shuttle vector (pRET1001, pRETlOOZ pRET1003,
pRET1101, pRET1102, pRET1103, pRET1201, pRETI1202 or
pRET1203) were mixed on ice. The mixed solution was gently poured
into a 0.1 cm cuvette which had been cooled on ice, and was set in a
Gene Pulser II Electroporation System (BIO-RAD). After pulsing at
20 kV/em, 400 Q, 25 uF, the mixed solution was added with 300 pL of

LB medium immediately and was allowed to stand at 25°C for 3 hours.
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51D NG 84) and P7 (5' - CGCCAGGGTTTTCCCAGTCACGAC- 3 ;

SEQ ID NGO 85), with an annealing tenperature of 60C

and extension reaction for 1 mnute, followed by

digestion with EcoR | and Pst 1 at 37C for 2 houPbkMarch 2007
at the EcoR I-Pst | site of pMAK-2 (designated as

pMAK-19). 10 [0156] Next, PCR was conducted with KCD

-plus- using as tenplate pMAK-19 and as priners’

PEFIRE (5 - AT A RO G s pHfR B an
87w%t%§ﬁﬁélﬁ@%ﬁﬁ@ﬁm% FERARAD MY g/

o AL, 53 l.égé#@%@%p I R RSes wer
Fg@@ﬁ%ﬁ%ﬁﬂ%m WR'F‘ g proga@ nﬁ[}%ﬁﬂggggzl C%r}]tgil:ling
R e L
DNgﬁ};fnr s RORuNed gﬂa sERRY thd eﬂabﬁﬁﬂé Ofeid li?oli’fb%i and all

agnent was use s an ins

RRE8YRiedio/65ian Hif BfuRakcler.t he express' on
shutt? vleect é)r was oEt algﬁ%d by Cg(?rgestl ng pRET1 132

DN;GH %OR ' %é’wd 2Ralf R e%»zﬂ%'péihs gHhi &Ctﬂaﬁgfdrﬁ%d by

gment to 0.8% agarose gel” el ectrophoresis and

D%ld‘c&‘r‘o@ﬂnﬁt@@n Difyf ft@ﬁﬂegg{@ﬂm@?n 9pREGH M @ﬁdo}aR]:Tuoz
March 2007 PCR DNA and Band Purification Kit

Af fgdctidrkagghttiRe véagerd, DNA and vector, Ligation H gh
was used for ligating them and Corrpetent H gh was
usf@l 33 tr a(Btanpld 7Y Ohirtingaohinokddte eghmetricimedhctase
were plated on an LB plate containing 100 g/nL
kapeny Cinark genthe obtai ned col onies were cultured on LB
l'i quid nmedium containing 100 g/nL kananycin, and then
t he pl adhednakigeneswaedsvetadfiom Kistrpe ropatsTMAKe34 strain
Plasm d Prep Kit and subjected to 0.8% agarose

for insertion of the mak gene into the shuttle vector shown in Fig. 3.

[0134] First, genomic DNA was obtamed from R. erythropolis
MAK-34 strain. After inoculating R. erythropolis MAK-34 strain to 5
mL of GPY medium, culturing with shaking was performed at 30°C for
48 hours, and then the culture solution was seeded in 100 mL of GPY
medium and subcultured at 200 rpm at 30°C for 10 houfs. The
genomic DNA was obtained using a Genomic DNA Buffer set and
Genomic-tip 500/G (QIAGEN).

[0135] The obtained genomic DNA was used as template for PCR
using KOD -plus-. The primers used wcre MAKF1 (5
GAATCTTCTCGTTGATGCAGATCAGGTC-3"; SEQ ID NO: 80)
and MAKR2 (5'-CTGACTCCGTAGTGTTCTGCCAGTTC-3'; SEQ
ID NO: 81), for PCR at an annealing temperature of 68°C and
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gel el ectrophoresis for screening. The sizé‘narkers
used were Loading Quick DNA size Marker a,/EcoR _
| +H'nd 111l double digest and 10 pRET1132. The obt ai ned

expression vector was designated as pRET1133. [0258]arch 2007

Al so, pMAK-19 was digested with EcoR I and Hind Il at
37C for 2 hours, blunted with Blunting H gh and
subjected to 0.8% agarose gel el ectrophoresis, and

j 6.k 16, f £
BEGEERP A S AP . 9 lideper
) oo DN : t
oSBTt ottty e
.t T Y . .
HBetpiAaon, Pl fichy RN Bh YOE 18 Bk TR bed dighifod with
L85 E?@% geursZt m%‘;&ﬁd 1RfatedRl e e it idation High.

| engt appr oxi mat e 800 bp, and a plasmd was -

Ce%%q##&%%% HTGyoBo3PRaexisal doy 2afsferntiticined ol feoli

fromithis pr ter” The pronoter used for the cloning

CRA - 1ol [ IREIgER O edhsmueeshtaining 100
O A By o LAt beshiaining

(R, @%ﬁkﬂﬁ?@%ﬁ@ﬂ%ﬁ%ﬁ&\m L cEQ12M BTG and
I\E)‘.ghSS) and-EPl 00r ep- Pst 5195 (51- &

AGAAGRAACGALSEEATICCSRDAATT GBC S8R 6(6hauts. White
March 2007 1D NO 84) were used as prinmers, and KOD

- phlosiesvascro sseleatsd tfrem RERan therappoarirgRoaionis, and were
anneal i ng tenperature of 60C and extension reaction

f oultdieds edidndshakiing IRCR B rlagiuidt nveivpurdontasning 1Q6Gig/mL
a GFXTM PCR DNA and CGel Band Purification Kit,
dameseidiin witt B0SCt fr HB8shours, i dhhedabtAicwessuariffed Hrom the
and Pst | for 2 hours, and subjected to 1.6% agarose
gebtashed cnbphosekition wsingtth & Migyeehlasmid Prep Kit. The

purified by using a G-XTM PCR DNA and Cel ggigg
PobtainechDNA waistcomfhianeshiyt elegheRnORSS @ 4 agarose gel.

- BB QA0 DN 7 deBRReIGV AR Lh as. 10 SEQ | D
N[%13763' (Example 8) Construction of expression vector - 1

A promoter and aminoketone asymmetric reductase gene (mak
gene) were inserted into the shuitle vector shown in Table 3.
[0137] First, an expression vector (without exogenous promoter)
containing approximately 400 bp upstream from the mak gene was
constructed.
[0138] pMAK-1 was digested with Sma I at 30°C for 2 hours, and
then with Pst I at 37°C for 2 hours. The solution was supplied for
0.8% agarose gel electrophoresis. The DNA size marker used was
Loading Quick DNA size Marker MEcoR I+Hind TII double digest.
After electrophoresis, an approximately 1.4 kbp DNA fragment was

purified using a GFX™ PCR DNA and Gel Band Purification Kit, and
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[0160] Separately, for the vector, pRET1133 was
digested with restriction endonucl eases EcoR | and
Pst | for 2 hours and subjected to 0.8% agarose gel
el ectrophoresis, and an approxi mately 7.2 kbp DNAO01 March 2007
fragment was purified by using a GFXTM PCR DNA and Cel
Band 15 Purification Kit. The size marker used was
Loadi ng Qui ck DNA size Marker 2c/EcoR I+liind |11

o8 5% eI " Ol 3RE GHER A HECVEELor used was
CREITIGR B T O T T g o, T
o AR ARy R0e Pk SN 21Bken HILIOL Competen Tigh

LT g Ssem Fﬁai“ %‘ﬂg{@ﬂiﬂéﬁd}g of®@ éﬂ:’lﬁDHS’&.anfé fellgivtre pigted on

t he plasm was recovered by using a GFXTM M cfo

PlEBMhgaPieditint @tdaiile ePOG dug/m 0. BiaagERs andebllowed to

el ectrg%ﬁorem s for scr%enl ng. The size markers used

wedignd aadDPg f¢idtkndiA. si ze 25 Marker A/ EcoR | +Hind
I1'l doubl e digest and pRET1133. [0162] Also, after

di [9)(1%9'3“9 t hEho bhakagde F¥omicswerstiiligtddowith?$hdking on LB
March 2007 endonucl eaSes EcoR | and Pst | for 2

haig$id inedias cshhidhgd 0t/ il kaganysian ge30°C for 60 hours.
el eCtrophoresis and a DNA fragnent corresponding to

t HEhe apPiAxivaR Rl iéd Orbm iths eitaibiid vakurerthimeddh using a
The size marker wused was a 100 bp DNA Ladder. The
ex@FaES! MicvePlasmabPaémEdt.i TheSobthiredBisrwamsonfirmed by
desi gnated as pRET1138. [0163] (Exanple 12)

Pr&p %6 aganmrseqie] redectndplnanesisR. eryt hropolis and

measur ement of enzyne activity The aforenentjoned L
exldddi on veer ovzepREE) toe, obirawd 1ONA prEuh g4egiiction
PpRET1138 were used for transformation of R 10 o
ergnduomsdedse patumentandihe BNA rites; digestion wish Sisideg 5 7°C
(provided by RIKEN Japan). and the enzygﬁgact'vit [ Was
me&E ¢ haursTivere apbisskast ihB. B4\a8aE08¢ ge resis, and the

Py (10 ATV G st e, AR LALERIE The e
marker used was Loading Quick DNA size Marker A/EcoR I+Hind 111
double digest, pRET1102 and pRET1102 that had been digested with
Pst 1 at 37°C for 2 hours. The plasmid obtained in this manner was
designated as pRET1104.

[0141] (Example 9) Construction of expression vector - 2

The shuttle vectors were reduced, since reduction o)f shuttle
vectors 1§ effective for expression vector enhancement, gene
modification, transformation efficiency improvement and replication in
cells,
[0142] First, shuttle vector pRET1102 was reduced. After
digesting pRET1102 with BamH I and Hinc 11 fqr 2 hours, it was
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described in International Patent Publication
W02/ 070714, and to 15 produce d- (1S, ,

2S) - pseudoephedrine. It was also reacted with 1-2- ‘
di et hyl am nopr opi ophenone, 1-ani no-2-but anone, ettMarch 2007
and production of each correspondi ng 0-am noal cohol
was confirmed. [0164] The activity assay was
conducted by preparing a reaction solution with a

i riled i (7% i SR dn afp Y 2% kop
OIE R R Flarod SR PR PR DR Nlarsel Band
SR8l ULl SRR SURIIP0 A DN R, Yol size
Aot Be 1SS DECICAR A d MARK 9/ EcoR F+Hind T

eganlb?gidggstl-phenyl -1 - propanol (EPE), which was
, @'am hoat cohol as the reaction product, was

2400 oS PUdBS, « IDNACHYRedepidg Mo coli was
ggi{f?gé&ggtﬁ g?%ﬁtﬁggngm@zw%ﬂh RIS PAndNHBROSPRA 2 hours,

the detection was carried out

Wigt) B dding2 @t 80,390 Haatostheel %\‘}e&ttgplﬁirefsi'se ael r¥ddvering an

assay carried out inthis manner are shown in Table

6 appAexIPMEEHL 047 ik DINK eftageraritisiant GEX'S' PCRKONA and

t he” exogenous pronoter region exhi bited about the sane

actelVBawd PurifiertigiEKit. 102-i nt roduced reconbi nant cells
| acking the mak gene used as the control, and no

r §0 0] nant Tz DA efrpgamesito weoradigdtod nsith 10i gabibécHigh and
Wth transformati on of pRET1114 into MAK-34 strain,
hiGimpptent fHlighetdsised Wes (famsbormanparcddEt copREVIIISY cells,
This ‘indicated that the pRET1200 repA pronoter region
i veldchevweraittben latede onol.Br ager imoedivag, gopradhisged 00 pg/mL
[0167] Wth transformation of pRET1138, the specific
admnantycingf that badheanceasted 3R perafithd EGwkl 4% X-
strain was 37.7 tcg/hrrL/O. D.. _while the specific
agplvandwas allevedtoatandait3(RC Endhhopss.i s JavR895
[0145] White colonies were selected from among the appearing
colonies, and were cultured with shaking in LB liquid medium
containing 100 yg/ml. kanamycin at 30°C for 48 hours. The DNA was
purified from the obtained culture solution using a GFX™ Micro
Plasmid Prep Kit. The reduced shuttle vector of pRET1102 obtained in
this manner was designated as pRET1123 (approximately 5.3 kbp).
[0146] Next, shuttle vector pRET1202 was reduced. The
Rhodococcus-derived DNA fragment was prepared by digesting
pRET1202 with EcoR 1 for 2 hours and then with Dra III for 2 hours,
using Blunting High for blunting of the ends, performing 0.8% agarose

gel electrophoresis, and then recovering an approximately 3.7 kbp
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was 34.9 g/hnl/ QO D., and therefore expression of the
enzyne in R erythropolis strain was confirned.
[0168] [Table 6] Vector MAK-34 JCW895 RETI102 1.0 -
1.0 pRETI104 0.7 2.0 RET1114 17.2 not tested 01 March 2007

- RET1138 37.7 34.9 20 Specific activity

(units:.tg/h-nL/O D.) [0169] (Exanple 13)
Purification of enzyne The reconbi nant cells obtained

R 0 £t T AR i
RV LB AR SRR BB ERA LR
PR LA B P PO et
T
B V0 B8 e
g@e %%oﬁ%igiﬁ%pggfﬁ{ggtkm : YeifS tR0had®een coated with

served. t” 1s roughly equival ent

I j 0 i o
t?Oerr_Z PWéF%mW /oof’(-g!i'le ahd @k APl LD stand at 30°C

asy ase descriBed in International Patent

Pri! 7ERbued WORAREQCHGATs WBHS séledicdatibny ahlig the

;E . a%}?]earing
am noket one asynmetric reductase was produced in e

r gslonii anhd Rypgec eaiused Sivitd hakidd 78] I Bxdiplid 1dedium

Enzymat i c production of 0-am noal cohol 15 A 0.5 nL

p&ﬁﬁﬂaﬁﬂngflG@ﬁgfﬁﬂﬁkﬁiﬁrﬁ?bﬁﬁa&wﬁ@fﬁf 78 hhespdrhid DA was
enzyme (0.5 g/nL) obtained in Exanple 13, 5 nM H
130rifivd Toms- e obpddnédSruknee Solii&AMiwag ne&diXd” aMicro

37C for 16 hours. The substrate and product (EPE)
VElenddalPygedKiy HWien The pldsmmid obtained by screeming was
digested with Sac I, BamH 1, Pst 1 or EcoR I for 2 hours, all of the
clones had approximately 500 bp clipped at the side of £coR I site of
the Rhodococcus-derived region. The plasmid was designated as
pRET1204 (approximately 5.9 kbp). It was not possible to obtain a
clone with no clipping of the genus Rhodococcus replication region.
[0147] The shuttle vector pRET1002 was reduced in a similar
manner to obtain pRET1006 (approximately 4.9 kbp).
[0148] R. erythropolis was transformed with these three reduced
plasmids, pRET1006, pRET1123 and pRET1204, and upon confirming
the presence or absence of shuttle vector by the method described in
Example 6, all the shuttle vectors were detected in the transformed
cells. This suggested that the three reduced plasmids pRET1006,
pRET1123 and pRET 1204 are replicated in R. erythropolis.

[0149] (Example 10) Construction of expression vector - 3 |
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used was an Inertsil Ph-3 3.0 x 75 nm the eluent was
aqueous 7% 20 acetonitrile and 0.05 M sodi um phosphate -
buffer (pH 6.0), and the detection was carried out
with WY (220 nm). The results confirmed producti 8hMgfrch 2007
EPE. [01711 Simlarly, the purified enzyne or .the
crude enzyne extract obtained fromthe reconbi nant
cells cultured as described in Exanple 25 13 was

oo i Y PRI 2TB e ke s
Egh ISR Bt ST PP OBy ShotBafBIgs”” "o
X Ed) ed abgyg, Py(}‘ees@é 8? T %’3 g@ﬁgﬁh& \6‘3‘@( E&ﬁnﬁ:ﬁe 9 was

entlon are rived COCCusS

ALY T e lhgienty e Gsing
g 2335# 8 f&g% f§ &?r% ?ﬁtlﬁgal KRR %0 blunting

ow creéa S that nore

reéu @@hhy a@ﬁqgfggl% wa&@f%mgaﬁeﬁ. The solution was

C ases. SO pe mt mass roducti on of

USBEAH & HHERSth ! &l T8 809 rﬂﬁﬁﬁ%@tﬁnﬁém 7dHe anllocultunng

reductases 1 n trans rmant s. 1 March 2007

1. Jesh Hedisi JﬂtﬁECk ﬁ@ﬁn t
fort %ﬁ}gafs%% I D N%ﬁL%%I%@XGDNA frgaggeof}tﬁg apginycin a

ch3peCt for iEHohys. CPRRrfosined colphivtowere ifoditgiedron LB liquid
havi ng the nucl eoti de sequence set forth as SEQ I D NO

7Tmedliuty sbmtathiagyvE00 ge/mEpkanadlyein andaaflaned at 30°C for 24

bel ongi ng to the genus Rhodococcus and E. i, and
cohpurssiangl thep DN Ar waarirified DiNmgd nagiedt” Meredlasmid

according to claim1 or 2, and a DNA region

r ePrée it ® dbtain pRIET1132.
[0151] The obtained pRET1132 was digested with Ps¢ I for 1
hour and fhen electropiloresed on 0.8% agarose, which resulted in
confirming lack of cleavage of pRET1132 by Pst 1. As controls there
were used pRET1123 and pRETI1132 not digested with Pst I, and
pRET1123 digested with Pst L.
[0152] (Example 11) Construction of expression vector - 4

A clone was constructed having a promoter and the mak gene

inserted in the aforementioned shuttle vector.
[0153] A clone was constructed having a Pst I site upstream from
the mak gene, for insertion of a promoter. The procedure was carried
out in the following manner to obtain a clone having His-Tag added to
the C-terminus of the aminoketone asymmetric reductase. PCR was

conducted with KOD -plus- using the pMAK-1 obtained in Example 7
as template, | MAKPstF (5'-
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10 4. A vector characterized by being constructed
using a shuttle vector according to claim3. 5. A
vector characterized by conprising a plasm d or DNA
fragnment according to claim1 or 2. 6. A vector 0l March 2007
according to claim4 or 5, characterized by having 15
inserted therein an am noket one asymetric reductase
gene. 7. A vector according to claim®6, characterized

;%m@%mmmﬁxﬁﬁwﬂ%@@fﬁ%ﬁ pSEQ ID
PR & aci d That “codes B a pr ot SERSHDBAIIE. 2 Do 5"
S A AR ATPCCFROLEABCOE LR, 3SE0 1>
ONG: pgé%r 3l g%ilﬁ{:rs RO AR %ﬁnegﬁﬁg\h% SraAR YFEH]PE and
asynmet 1 ¢ réduction activity. 8. A vector accordi ng

t %xfér%iti(% %aggéﬁ adrel | ABfufd ahfas( tfondll NAKGEORE fragment

asynmetiric reductase gene 1's a nucleic acid consisting

gr%il{ggﬁta g:rfglhge%dé ;%g ?%&?ﬁﬁg ehé ghthifedPER SRAI® Weh B 1T at

bridizes with nucleic acid

hawerore DHeLEOW ALisaBHaRRR pFE70Y dbestbd 208K Sph 1 at 37°C

conplementary to the nucl eoti'dé set forth as SEQ ID
NEbr P9hHOAEblusitéd ReigRtBRARTIG Tigh, and dikbatedcadids Biodrll at

a protein having am noketone ~asymmetric reduction

agr@ for- 2 houls) nsingf Digmivn Hi%h,ahﬂd nhea G@apetent High was
according to cllaim4 or 5 5. 10. A transformant

cQRedifor tansforenition af EbediiNgH e eelys, onkichiwend plated 6n LB
to 8. 11. A nmethod for production of an am noketone

s cosmis ol i oty sod

i $08Q forr@hbursreTherppearing ¢alesicy werd coftused with shaking

;Lanngglriggglt étﬁ%ri]’gmachl:traiirfﬁin%a{ (I)(S) T&gﬁr&? aimnpi\cl:vﬁilighattiih(?"c for 60
hours. The DNA was purified using a GFX™ Micro Plasmid Prep Kit.
The obtained DNA was confirmed by 0.8% agarose gel electrophoresis.
[0154] For screening, the DNA without restriction endonuclease
treatment and the DNA after digestion with Psz 1 and Bgl 1l at 37°C for
2 hours were subjected to 0.8% agarose gel electrophoresis, and the
target plasmid was obtained based on the size of the DNA. The
plasmid obtained in this manner was designated as pMAK-2. The size
marker used was Loading Quick DNA size Marker MEcoR I+Hind III
double digest, pQE70, and pQE70 that had been digested with Bg/ II at
37°C for 2 hours.
[0155] A clone was constructed by inserting the pRET1200 repA4
promoter (obtained by PCR amplification using as teniplate a clone of

pRET1204 wherein the orientation of repA encoded by the
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" reductase is purified from said transformant obtai ned

in said culturing step. 15 12. A nethod for
production of an optically active am noal cohol,
wherei n an am noketone asymmetric reductase obtaPhbétarch 200
by the production nethod of claimHis reacted wth

an enantioneric m xture of an a-am noket one conpound
represented by the follow ng general fornula (1): 20

x R RRoed-BHRed N fanineed P fhSSumP ool gbl oo the
a3 EYET T Safigh Eentl o B BHRG 200, Ald B ag primers
vviﬁ;.pzaoféﬁ)_pggligy group, nitro and 76 01 March 2007 (5'-
sul fonyl;” nrepresents an integer of 0 to 3; R

o P ERCTAUPCRAUCA R FICCR IO IRCEENTT- T SEQ

peci es

sefpcheg. f Ram Le pyo F-COBCAGOGPTTINGG TRECGAC-3";
: r n, or a

| ovier ~ al kyl, and presents asymmetric carbon,

SoSEO D RSl IR kS oPEEC ap cxension

?%‘@J@ggﬁ Rgfﬂ@'@hﬁ?&; fd@oweHey RiedtRiyith ZcoROH dRd Pst 1 at
37°C for 2 hours) at the EcoR I-Pst 1 site of pMAK-2 (designated as
pPMAK-19).
[0136] Next, PCR was conducted with KOD -plus- using as
template  pMAK-19 and as  primers pQE70F1 (5'-
GGCGTATCACGAGGCCCTTTCGTCTTCACC-3"; SEQ ID NO: 86)
and pQE70R1135Bm (5-
GGTTGGATCCGTCATCACCGAAACGCGCGAGGCAG-3; SEQ

D NO: 87), with an annealing temperature of 60°C and extension

reaction for 3 minutes. The PCR product was purified from the
reaction solution by using a GFX™ PCR DNA and Gel Band
Purification Kit and after digestion of the purified PCR product with
EcoR 1 and BamH 1 for 2 hours, it was electrophoresed on 0.8%
agarose gel and the DNA fragment was purified by using a GFX™
PCR DNA and Gel Band Purification Kit. The DNA fragment was

used as an insert DNA.

[0157] Scparately, a vector to be used as the expression shuttle
vector was obtained by digesting pRET1132 with EcoR 1 and BamH 1
for 2 hours, subjecting the DNA fragment to 0.8% agarose gel
electrophoresis and purifying the DNA fragment by using a GFX™
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wherein X, n, R, -R2, R3 and * have the same .
definitions as above, and having the desired optical
activity. 13. A nethod for production of an optically

active am noal cohol, 15 wherein a transformant 01 March 2007

according to claim10 is reacted with an enantioneric
m xture of an a-am noketone conpound represented by
the followi ng general formula (1): [Chem cal Fornul a

WG NATHET (308 Randl Ruriff il Blir, Afhe” iRl dhe dnser
RS Ve BB, JTEH g 1RO T o fefeing them and
gﬁ%ﬁﬁﬁgﬂgw flgi@ ﬁ&ﬁelgséﬂ ) ﬁaﬁﬁﬁ}rﬁ‘fé‘[@&g of B 9835{1]3{42;@9 cells,

represents an i nteger of

oPERFEPR PR 8L 8 KB p1f P00 ke, RtfRnycin.
f?&gﬁéﬁ%@éﬂ)@@ﬁg% YRR GANKER! o8 L Bli e MefuB bntaining

represents asynmhetric carbon,

100 0, Bl ol S RPIEMRFBINX, Sobittccrd by

g‘ﬁSﬁfga% ZGl;’XﬁglzI?h@% PldsiaP £y Kieandlsabfdctedrb B.8% agarose
gel electrophoresis for screening. The size markers used were Loading
Quick DNA size Marker MEcoR I+Hind 1II double digest and
pRET1132. The obtained expression vector was designated as
pRET1133.
[0158]  Also, pMAK-19 was digested with £coR I and Hind I at
37°C for 2 hours, blunted with Blunting High and subjected to 0.8%
agarose gel electrophoresis, and the approximately 1.6 kbp DNA
fragment was purified by using a GFX™ PCR DNA and Gel Band
Purification Kit. The clone having this fragment inserted at the Hinc 11
site of pRET1102 was designated as pRET1114.
[0159] The pRET1133 promoter was also modified. The mak
gene-expressing promoter encoded in pRET1133 is the repd gene
promoter of pRET1200 and has a length of approximately 800 bp, and
a plasmid was constructed by having approximately 200 bp clipped off
from this promoter. The promoter used for the cloning was prepared
by PCR. Plasmid pRET1200 was uscd as template, P1204rep-Ec2958
(5'-CGCGGAATTCGACCACCACGCACGCACACCGCAC-3; SEQ
ID NO: 88) and P1200rep-Pst5195 (5'-
AGCCGCTGCAGAAGCAACACCGCATCCGCCCATTG-3";  SEQ
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15 wherein X, n, R, R2, R3 and * have the same
definitions as above, 78 01 March 2007 and having
the desired optical activity. 14. A production nethod

for an optically active am noal cohol according t 8l March 2007

claim 13, wherein the production nethod for the
optically active am noal cohol is carried out with
further addition of a conpound 5 represented by the

31 SO S8 M, DO e o e
it R 8 b e 0 o
ST ST OB, AR g i by
LA eI e %‘a&@,w@ﬁ%@@w@% og it
iR R B RO B PTE 79 oy
subjected to 1.6% agarose gel electrophoresis, and the DNA fragment
was purified by using a GFX™ PCR DNA and Gel Band Purification
Kit. The DNA fragment was used as the insert DNA. The nucleotide
sequence of the promoter region in the DNA fragment is set forth as
SEQ ID NO: 77.
[0160] Separately, for the vector, pRET1133 was digested with
restriction endonucleases EcoR I and Pst I for 2 hours and subjected to
0.8% agarose gel electrophoresis, and aﬁ approximately 7.2 kbp DNA
fragment was purified by using a GFX™ PCR DNA and Gel Band
Purification Kit. The size marker used was Loading Quick DNA size
Marker A/EcoR I+Hind III double digest.
[0161] The insert DNA and vector obtained in this manner were
ligated by using Ligation High, and Competent High was used for
transformation of E. coli IM109 cells, which were plated on an LB
plate containing 100 pg/mL kanamycin. The obtained colonies were
cultured on LB liquid medium containing 100 pg/mL kanamycin, and
then the plasmid DNA was recovered by using a GFX™ Micro
Plasmid Prep Kit and subjected to 0.8% agarose gel electrophoresis for
screening. The size markers used were Loading Quick DNA size
Marker A/EcoR I+Hind 111 double .digest and pRET1133.
[0162] Also, after digesting the obtained DNA with restriction
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heterocycllc skel et on contalnlng 1- 3 het er oat ons’ mhlch
is bonded to R6 or R9; 5 R6 represents hydrogen,
optionally substituted C-3 alkyl, a C5-10

hydr ocarbon ring which is bonded to R8 or a 5- t o0l March 2007
8- menbered heterocyclic skeleton containing 1-3
bet eroatons which is bonded to RS or R9; R7
represents hydrogen or optionally substituted Cl-6

:E?ﬁbwﬁf@a@%ﬁ%ﬁiﬁemds et PRy TP 2 g S s LR 1.6%
wrear el et s EpBoB § AR DG b S ARk ding to the
?ﬁbﬁﬂﬂ%ﬁﬁ%&@ Ph @%ﬂ@@%"ﬁegﬁf?ﬁéﬁgf [y iz marker
SORS0 o 5160, b ROl o b"ﬁ%hb%’ﬁ"%gﬁgf‘ﬁ%‘%?% Pgained in
ts%g%g;fﬁ?%g;@i?ﬁs%??g&ggen?gir%r\ggle(r:]horI zpijlogg:;jl y
Bp1ijls (Exu (P;’l S%%)Vg?éé)aefﬁﬁ ArJRERShSidanY R. ery thro&aohs

f bl e \ : ereof, for production

0 cohol. 80 01 March 2007

Ffi%f}ggg%ﬁ%gt Y P h) " SEQUENCE LI STI NG

< > dﬁlﬁpb

pI asm ?ad éa%ttjm-teﬁgirﬁl uses ﬁ<f1e3§0§>ang(é)§Q}rs <¥E(1)§Q ?J/gRETHM
P1$446 anﬂl%REZQQCSSlQNéﬂe ﬁ§eﬁp>fc5110&r$ﬁs7f@mat1on of R.

Patentln version 3. <210> 1 <211> 279

erythropolis MAK-34 stram and R. erythropolis JCM2895 (provided
by RIKEN Japan), and the enzyme activity was measured. The
aminoketone asymmetric reductase puritied from MAK-34 strain has
the abilities to react with 1-2-methylamino-1-phenyl-1-propanone as
described in International Patent Publication W(O02/070714, and to
produce d-(1S, 2S)-pseudoephedrine. It was also reacted with 1-2-
dimethylaminopropiophenone, l-amino-2-butanone, etc. and
| production of each corresponding -aminoalcchol was confirmed.

[0164] The activity assay was conducted by preparing a reaction
solution with a cell density O.D. = 5, 2% glucose and 0.2 M sodium
phosphate buffer (pH 6.0), and 3% (1S, 25)-2-(N-ethylamino)-1-
phenyl-1-propanol (EAM) was contained in the reaction as substrate.
A synthesis method for EAM is described in J. Am. Chem. Soc., Vol.
50, pp.2287-2292, 1928, The reaction solution was incubated with
shaking at 30°C for 16 hours. Confirmation of (1S, 28)-2-(N-
ethylamino)-l-phenyl-l;propanol (EPE), which waé 3-aminoalcohol as

the reaction product, was adcomplished by HPLC. The column used
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<212> DNA <213> Rhodococcus erythropolis <220> <221>
rnisc feature <223> 202bp to 480bp pRET | | OO <400>
1 atgactctga gggtggacga accggagtcg gtgagaat gc
ttcatccgag cgcttccccg 60 gaagactgtg ccctggtcga Ol March 2007
gaccttcaag cctggtacct gccttttcga gaagccagga 120
gaaggccggc agattatgcg atgcgacttt gtcggcgagt acgggagata
tgcgcgagcc 180 atcgagtctt cggatctgcg ttttctcgcec

e
R S N S
LSO AR oGSOl

SSUPARIIST SURETHRIICl IOTHOGES i B0ORE oy o

CO55EELf HEgbECaE SoBiE RSP FORAgECRRgeY Shmbinan cells

3k B9 BoS R BB LRl st e s
er ytfViepal tite pRET1102-introduced recombinant cells lacking the mak
gene used as the control, and no recombinant enzyme expression was
found.
[0166] With transformation of pRET1114 into MAK-34 strain,
high specific activity was found compared to pRET1104. This
indicated that the pRET1200 rep4 promoter region inserted into the
vector functions as a pronﬁoter.
[0167] With transformation of pRET1138, the specific activity of
the recombinant R. erythropolis MAK-34 strain was 37.7 ug/h-mL/O.D.
while the specific activity of the recombinant R. erythropolis JCM2895
was 34.9 pg/hmI/O.D., and therefore expression of the enzyme in R.

erythropolis strain was confirmed.

[0168] [Table 6]

Vector MAK-34 JCM2895
pRET1102 1.0 1.0
pRET1104 0.7 2.0
pRET1114 17.2 not tested
pRET1138 37.7 34.9

Specific activity (units: pg/h-mL/O.D.)
[0169] (Example 13) Purification of enzyme

The recombinant cells obtained in Example 12 were cultured at
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<220> <221> nisc feature <223> 337bp to 480bp pRET | |
OO <400> 3 atgcgatgcg actttgtcgg cgagtacggg
agat at gcgc gagccatcga gtcttcggat 60 ctgcgttttc

tcgccaccct ccagcaagac caggcccaac gcgaattctt cgctgébb@gch%m |

120 ttcggtgtgg tggatccgtc atga 144 <210> 4 <211> 282
<212> DNA <213> Rhodococcus erythropolis <220> <221>
m sc feature <223> 477bp to 758bp pRET 1100 <400> 4

Gl K gt ¢ B Sal (R GRl- GBgerouegno SaEafLE A0 B/mL
B é°ér€3%%?§%é§§b§§§aﬁﬁ%&%%% 2 om
?@’ét%ﬁg&%ﬁit%g@@ﬁ%ﬁgﬁq gcgag g?ﬁ cg d with The
gzqg‘ggfﬂ%%%gg%p g@c%rﬁ SPg%]f?r dpel ?ﬁé]& %5‘%1‘(‘251 1srupted
S AR 0 e g
Sl ABE . SLACRERAEA] (AR AGHERe N CIAEDt dumn.  Upon
1%@?19&%&& BhtAR88 Profifi 26PPKIPAETE! §aRiie bEpESEAICHhich
molecular weight is approximately 28,000, was observed. This
molecular weight is roughly equivalent to the molecular weight of the
aminoketone asymmetric reductase described in International Patent
Publication WO002/070714, thus indicating that the aminoketone
asymmetric Teductase was produced in the recombinant Rhodococcus
strains.
[0170] (Example 14) Enzymatic production of 3-aminoalcohol
A 0.5 mL portion of reaction solution containing the purified
enzyme (0.5 pg/mL) obtained in Example 13, 5 mM NADPH, 120 mM
Tris-HCI (pH 7.5) and 5 mM EAM was reacted at 37°C for 16 hours.
The substrate and product (EPE) were analyzed by HPLC. The column
used was an Inertsil Ph-3 3.0 x 75 mm, the eluent was aqueous 7%
acetonitrile and 0.05 M sodium phosphate buffer (pH 6.0), and the
detection was carried out with UV (220 nm). The results confirmed
production of EPE. _
[0171] Similarly, the purified enzyme or the crude enzyme extract
obtained from the recombinant cells cultured as described in Example
13 was reacted with 1-2-dimethylaminopropiophenone and 1-amino-2-

butanone, etc. and production of the corresponding (3-aminoalcohols
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Page 2 01 March 2007 FPO-0397- O0SG FY( Sequence

listing) cctgaaaccg ctggtcaggg ccttgcggaa tccgtgaccg
ctgatgattt ttggtctcat 240 tcgttccccc gcgctgacga

t gt acgcggc gcagctgett ccttccagtc ggtggctaac 300 01 March 2007
t gggat gggc gt gagggt cc gaggccgcgt ttcgttgtcg cgcct ggegt
tgtccgecttg 360 gaggtttgtg atctcgcacg ccgcgaacga

acggctgaac gtgcgtatct ggctgctcgg 420 gctcgggt gg

at at ggcggc tgccaggcat aactcgccgt acgacttcga cgtggacgat
4§6ﬁqgﬁﬁ Hﬂ?ﬁgg cggaact ggc ttctctgcaa ggcctcgagg

oSRRISEHR ALY o/ acgodt “gatct Locoa 600
LGerAIaac Waoachaane: L6088 HleaNIAOGRATIARL! FElEEs of

gacc cacctatc tdggg g gcta

g C (o g c c t i
SRR BB 0T SRR B CACCRMTA! (omecily

7 agl.. C am, 92 ;g a C

t g?ggg?gg%&g cg’b/g}é{: g at ?‘%4% gggaagg %gg g ag%%? cgég and when
gaagfzg& GHEnE RO AR aA6A ! Gff 123k ISERSAE Y 08 ombination,
gcacgt gcag agggt gaaga cccaggtcgc aggccgtatt "t ccgggaagc

tﬂﬁ.ﬁ)ag.ﬂgﬁt PRI G baaahl shatis ehatIntinb! ficdestly produce
gt gt'gggccg acgtcgtaga tcatccggac 1020 cccaaggaaa

agaAAGRAGAcC UGABHREEc 0dedatesad t 9JRkévC alsg pepadaceass
1080 cgagggtcag atccgaaaag gcttgcggtg tacttctcca ]
APRRICARAE O tisgfebaenZAindes ardediabatamagketgiagisymmetric
ttctgctcaa tggcagaaaa cgggt gcggg acctggcagg 1200

t fehgaastinacaufoahbhtsggt cgccggec acggetgecca ccgagatttc
ctgggatgag 1260 tacctgcttt tatctcgcac gttgcgacga

ttgt cagcgc gaacgaagat ctgggacccg 1320 gctttacgag

gcggt agcgg cggccacaga tggact aagg cgat gatgcg acgcacggtt
1380 acccggcacc gcttggacct cgtgaccggt gagattctgg
gcacgaagac gcggaaggtt 1440 cgggcgccag

t gaagaggttt gt ccggact tcgggatacc tgtgtgtcaa tgacgggccc
1500 gcactggctc gaaccctcag ccgtcttcgt acaagctgcc
tgagctag 1548 <210> 6 <211> 1116 <212> DNA <213>
Rhodococcus erythropolis <220>
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<221> misc feature <223> 1294bp to 2409p pRET I | OO
<400> 6 Page 3 01 March 2007 _ ,

FPO4- 0397- OOSG FY( Sequence . listing) atggcggctg

ccaggcat aa ctcgccgtac gacttcgacg tggacgat ga agagt Pyybaceh 2007
60 gaactggctt ctctgcaagg cctcgaggac gacgacattg

ggggctggtc tgcggagagg 120 gaaatagtgg gctggtctgce
tcgttctcgg tcacggatga tcttgcgaat ggcagaactc 180

gact gggct ¢ ccat gat gga tttgiflg%g Sttcctgcga t ggt gaccct
cacctatccg 240 ggggact ggc t gc ccccaccggc

g 222288‘9 : 2?88338%;&?%@%?1? 3AE 017 Bl R e nes et forth
C tttt tgt

ot e R 0078005 430" gact cgogua aget goggen

tgatgctgag cherhgaanh .0a9a ?@eﬁ%@ﬂ%%@&pﬂ‘%@n 2 a]?rgogmoter

ggt gaagac¢ caggtcgcagegccgta cggga ¢c*caa

at H@gggfa@%vigéoche%ﬂic%@ﬁ&@&iﬁé&%&geggbnﬁta%m NO: 77.

gt ¢g ccggaccC caagfgaaaaa gaaaagcacg

t cagt gcc cac g
oo 25590, SRERAREL 461 RRORIBOMOncten aeRGIART

“%"eﬁﬂ@%ﬁoﬂ@@@é&k‘:ﬁﬂd 0cols 2688 arh riﬁi@chﬁi}ﬁ&ﬁlid or partial
gcdgaaaacy ggt gcgggac ctggcaggtt ctggggctac 780

COQIMIA FElprROGCHAGEAE 2006 HAEABCcIaRnAl tJrC2]! afd FATINAL fegion
cctgectttta 840 tctcgcacgt tgcgacgatt gtcagcgcga

acgaphadle iadEassIggc tttacgagge 900 ggtageggeg
gccacagat g gact aaggcg at gatgcgac gcacggttac ccggcaccgc

960 ttggacttegtdnehaagtiaizaibbl Beagcanuarted esing a shuttle
ggaaggttcg ggcgccagtg 1020 aagaggtttg tccggacttc

gggaanci@oldingt weeldmat.gggcccge act ggctcga 1080
accctcagcc gtcttcgtac aagctgcctg agctag 1116 <210> 7

<211> 9606. A2l toDnharit8rz& delp ceornps segy ah phgsahids or DNA
<220> <221> m sc feature
fragment according to claim 1 or 2.

6. A vector according to claim 4 or 5, characterized. by having
inserted therein an aminoketone asymmetric reductase gene.

7. A vector according to claim 6, characterized in that the
aminoketone asymmetric reductase gene is a nucleic acid coding for a
protein consisting the amino acid sequence set forth as SEQ ID NO:
78, or a nucleic acid that codes for a protein having the amino acid
sequence  set forth‘ as SEQ ID NO: 78  with a
deletion, insertion, substitution or addition of one or a plurality of
aminoacids, and having aminoketone asymmetric reduction activity.

8, A vector according to claim 6, characterized in that the
aminoketone asymmetric reductase gene is a nucleic acid consisting

the nucleotide sequence set forth as SEQ ID NO: 79, or a nucleic acid

that hybridizes with nucleic acid having a nucleotide sequence
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<223> 1450bp to 2409bp pRET | | OO <400> 7 atgatcttgc
gaat ggcaga actcgactgg gctcccatga tggatttgcc gggcattcct
60 gcgatggtga ccctcaccta tccgggggac tggcttacgg
ttgcccccac cggcgctgag 120 gt caaaaaac atctccagac 01 March 2007
gttcttcaaa cggttccaac gggcctgggg cattgcctgg 180

at gggt gcgt ggaaaat gga gttccaaagc cgaggcgctc cgcattttca
cct gt acatg 240 Page 4 01 March 2007

o SRR FLVE HEIRA LI kST 1 90 09 gocer

gﬂb@’%{t%ﬁaﬁgéggé@%%%p ccaagg:g g@%gﬁf‘qﬁg%mmokemne
%@&ﬁ@i@% ; AGLLOf gtgggc cgacgtcgia 420

cCaagga aadagaaaag cacgtcagtg ccggcactgg

agt ggact gc . |
aggctt gcggﬁ gt ac%ﬁgﬁggﬁgg%%g& acctt t g cg" claim 4 or

acgaggaata tcagcacgta gttcctgetc aatggcagaa aacgggtgcg

600" ggacctggca ggttctgggg ctaccgecggt ttgtcgecgg

ccacggct gt & apgafeahinbédhtaisinpaggettor agtaadingdb any one of
tttatctc c cgttgcgac gatt gt cagc gcgaacgaag 720

atﬂ@&'&é ggctttacg aggcggt agc ggcggeccaca gat ggact aa
ggcgat gafg Kfiﬁeﬂﬁﬁaﬁﬁr ﬂﬂcﬁbﬁ‘tﬁf‘?ﬁﬁﬁmlﬁ@mbh@ ggymmetric

chega accg“ggg]ggg‘&%@sqgs?ag@ﬁﬁﬁ stk i S0HcH K dstorment

90&0(&& &OERAEmCH! ?@@@ﬁﬂﬂfed ﬁgﬁﬁel@l@ﬁﬁtlﬁﬂ allgtwat giowth of said
gt amkggctg cctgagctag 960 <210> 8 <211> 948 <212>
occus erythropolis <220> <221> m sc

feature a}ﬂﬁ‘ﬁ?calt{’(ﬁ?@ﬁ% t1ﬁ \ﬁﬁﬂﬂbﬂldkﬁﬁfndkdtoﬁ@as

S%&E&é@gs&@gaﬁ?‘gg@%@ &d @6‘8?@3@%&3%@%8 dﬁfs?ltl iftHfing

gcggpcaccy gcgct gaggt caaaaaacat 120
12. A method for production of an optically active
aminoalcohol, wherein an aminoketone asymmetric reductase
obtained by the production method of claim H 1is reacted
with an enantiomeric mixture of an a-aminoketone compound
represented by the following general formula (1):
[Chemical Formula 1]

0
R'(
(X)n

wherein X may be the same or different and represents at least one
species selected from the group consisting of halogen, lower alkyl,

hydroxyl optionally protected with a protecting group, niiro and
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ctccagacgt tcttcaaacg gcccaacgg gcctggggca ttgcctggat
gggtgcgt gg 180 aaaat ggagt tccaaagccg aggcgctccg
cattttcacc tgtacatggt ccctcctcat 240 gggaaggcag :
gagact cgcg gaagctgcgg catgatgctg agctcttgaa at gggayddach 2007
300 gcacgtgcag agggt gaaga cccaggtcgc aggccgtatt

t ccgggaagc tccaagcgat 360 ggattgaagt ttcgtccgtg
gctttctgcg gtgtgggeccg acgtcgtaga tcatccggac 420
cgﬁﬂﬂgggaa aagaaaagca cgtcagtgcc ggcactggag tggactacgc
ggagggcatg 480 cgagggtcag atccgaaaag gcttgcggtg

| AP HfbEaRs AR FL6 BICcgac 540 aaggaatatc
agcacgtagt tcctgctcaa tggcagaaaa cgggt gcggg acct ggcagg

609! rdrres&a9U6veralgAggt tt gt cgcecggec acgget geca
ccgagatttc ctgggatgag 660 Page 5 01 March 2007

FREA939R° Gl b¥(ravameeot idifferent hadciageesdnt at least one
tatctcgcac gtfgcgacga ttgtcagcgc gaacgaagat ctgggacccg

1 2echst kERegad fﬁ@mgltlwc%@upg@mgisei@g bfdlapdagn and lower
cgat gatgcg acgcacggtt 78 acccggcacc gcttggacct
cagilkgbegelt gagattctgg gcacgaagac gcggaaggtt 840
cgggcgccag tgaagaggtt tgtccggact tcgggatacc tgtgtgtcaa

t darguesens 2Pmmen gybon, gaaccctcag ccgtcttcgt
acaagctgcc tgagctag 948 <210> 9 <211> 924 <212> DNA
<2¥r3rsath duereciistogprpiduce pml epticatbe ective aminpiakohiok spupound
<223> 1486bp to 2409bp pRET | | OO <400> 9 atgatggatt

t geprrpgnted by the dgHowing geuertldarmeda(2):ggg ggact ggct t

60 acggttgccc ccaccggcgc tgaggtcaaa aaacatctcc
ad&tpmical Fommadggditc 120 caacgggect ggggceattge

ct ggat gggt gcgtggaaaa tggagccca aagccgaggc 180

gctccgcatt ttcacctgta catggtccct cctcatggga aggcaggaga
ctcgcggaag 240 ctgcggcatg atgctgagct cttgaaatgg

gagat agcac gtgca gg t1gaagaccca 300 ggtcgcaggc

cgt at t(t;:cg aagc* cca Rgcgat ggat tgaagtttcg tccgtggett

360 {X)n

- {2)

wherein X, n, R!, R%, R? and * have the same definitions as above,
and having the desired optical activity.

13. A method for production of an optically active aminoalcohol,
wherein a transformant according to claim 10 is reacted with an
enantiomeric mixture of an a-aminoketone compound represented by
the following general formula (1):

[Chemical Formula 3]
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tctgcggtgt gggccgacgt cgt agat cat ccggacccca aggaaaaaga
aaagcacgtc 420 agtgccggca ctggagtgga ctacgcggag
ggcacgcgag ggtcagatcc gaaaaggctt 480 gcggtgtact
tctccaagca tggaaccttt gccgacaagg aat at cagca cgtagﬂtb@ﬁdI%Xﬂ
540 gctcaatggc agaaaacggg tgcgggacct ggcaggttct
ggggctaccg cggtttgtcg 600 ccggccacgg ctgccaccga
gatttcctgg gatgagtacc tgcttttatc tcgcacgttg 660
cgacgattgt cagcgcgaac gaagatctgg gacccggctt tacgaggcgg
tagcggcggc 720 cacagatgga ctaaggcgat gatgcgacgc
acggttaccc ctt ggacctcgtg 780 accggtgaga
ttctgggcac gaagacgcgg mhggttcggg cgccagtgaa gaggtttgtc

t ggct cgaag~cct glagccdt 900 ctt%%g\lfaa gctgcctgag ctag
924 <210> 211>N921 <212> Page 6 01 March
2007 FPO4-0397- C;EG\EYg Sequence listing) <213>
Rhodococcus erytfropolRs <220> <221> nmisc feature
<223> 1489bp to 2409bp pRET | | OO <400> 10
atggatttgc cgggcattcc tgcgatggtg accctcacct atccggggga
ctggcttacg 60 gttgccccca ccggcgcet ga ggt caaaaaa

CafyhbFSAIN &eHy Gl fRa saw@0bF ¢lifferditOand aepresendo at lcast one
gcat tgcct g gat'gggt gcg t ggaaaat gg agttccaaag ccgaggcgct

18&hecienealdciéd faont di@aabupotensiting chivbdogayglower alkyl,
caggagactc gcggaagctg 240 cggcatgatg ctgagctctt

galaed@agdgoptiagaliggpeoteetmb owitha aagroteriny ROUp, nitro and
cgcaggccgt atttccggga agctccaagc gatggattga agtttcgtcc

gtgdfenylet 360 gcggtgtggg ccgacgtcgt agatcatccg
gaccccaagg aaaaagaaaa cacgtcagt 420 gccggcactg

gagrgyasentscyr jgegemel 6dgBgagggt cagat ccgaa aaggct t gecg
480 gtgtacttct ccaagcatgg aacctttgcc gacaaggaat
at Rhogepresentsdomertalkyl; 540 caat ggcaga aaacgggt gc

cct aggttct ctaccgc tttgtcgccg 600
ggﬂg dg %{% n?gy be ﬁgeg sgme or gd erent %.ndgreg%esent at lcast one

species selected from the group consisting of hydrogen and lower
alkyl; and

* represcnts asymmetric carbon,

or a salt thereof, to produce an optically active aminoalcohol compound
represented by the following general formula (2):

[Chemical Formula 4]

< (2)

wherein X, n, R, R%, R? and * have the same definitions as above,
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gccacggctg ccaccgagat ttcctgggat gagtacctgc ttttatctcg
cacgttgcga 660 cgattgtcag cgcgaacgaa gatctgggac

ccggctttac gaggcggtag cggcggccac 720 agatggacta

aggcgat gat gcgacgcacg gttacccggc accgcttgga cct cgbydmch 2007
780 ggtgagattc tgggcacgaa gacgcggaag gttcgggcgc
cagtgaagag gtttgtccgg 840 acttcgggat acctgtgtgt
caat gacggg cccgcactgg ctcgaaccct cagccgtctt 900

c AGe : : 0> 11 <211> 897 <212>
RERBHeE Hﬁtgg%%occﬁgug?eﬁﬁ‘é Blis <220> <221> misc
featur f4.<%8§ﬁoaﬁé§8ﬁ AP TP atfﬁépubauy%ﬁfé%ﬁnbalcoho1
at ggtgaccc t'cacctatcc gggggactgg clttacggttg cccccaccgg

CCL A% fo ERinfa323akEM HRC {orC iR €88 the optically
ttccaacggg cctggggcat tgcctggatg 120 ggtgcgtgga

ag%ﬁg@ %ﬂﬁhoﬁ%%@‘iﬁ eargdt oat shds faithtt adékiombiaaddabeund
1 age 7 01 March 2007 FPO4-0397- O0SG FY( Sequence

| regirbﬁﬁitea q:tgﬂﬁieCﬁima j gbfaaneiaq83gg aagcet gcgge
atgatgctga dgctcttgaaa Z4 t gggagat ag cacgt gcaga
OpOheMEAF eadatFjgca ggccgtattt ccgggaaget 300
cCaagcgatg gattgaagtt tcgtccgtgg ctttctgcgg tgtgggccga
cgtcgtagat 360 catccggacc ccaaggaaaa agaaaagcac

gt cagt gccg gcactggagt ggactacgcg 420 gagggcacgc
gagggt caga tcc aagg cttgcggtgt acttctccaa gcatggaacc
480 tttgccgaga aggaat at ca gcacgtagtt cctgctcaat
ggcagagaac gggtgcggga 540 gcC ggcaggt tctggggcta

ccgcg cgtgggceca cggcggccac cgagatttcc 600

t gggat gagtl acctgBtttt atctcgcacg ttgcgacgat tgtcagcgcg
aacgaagat S660 t gggacccgg ctttacgagg cggtagcggc
ggccacagatR’ggact aaggc gat gatgcga 720 cgcacggtta
cccggcaccg cttggacctc gtgaccggtg agattctggg cacgaagacg
780 cggaagggc gggcgccagt gaagaggttt gtccggactt

c atacct gtgtgtcaat 840

gv%gerein A re%rgsc%ts the fo%lowing formula (Y) or (Z):

[Chemical Formula 6]

- (Y)

O—C

N

wherein R* represents hydrogen, optionally substituted C1-3 alkyl, a
C5-10 hydrocarbon ring which is bonded to RY or a 5- to §-membered

heterocyclic skeleton containing 1-3 heteroatoms which is bonded to R?,

[Chemical Formula 7]
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gacgggcccg cact ggct cg -aaccctcagc cgacgcgta caagct gect
gagctag 897 <210> 12 <211> 780 <212> DNA <213>
Rhodococcus erythropolis <220> <221> msc feature :
<223> 1630bp to 2409%bp pRET | | OO <400> 12 01 March 2007
at gggt gcgt ggaaaat gga gttccaaagc cgaggcgctc cgcattttca
cctgtacatg 60 gtccctcctc atgggaaggc aggagactcg
cggaagct gc ggcatgatgc tgagctcttg 120 aaat gggaga

t agcacgt gc agagggt gaa gacccaggtc gcaggccgta tttccgggaa
180 gctccaagcg atggattgaa gtttcgtccg tggctttctg
cggt gt gggc cgacgtcgta 240 gatcatccgg accccaagga
aaaagaaaaggrtacgtcagtg ccggcact gg agtggactac 300
gcggagggca cgogpgggtc agat ccgaaa aggcettgegg tgtacttctce
caagcatggaR86O acctttgccg acaaggaata tcagcacgta
gttcctgctc™a cagaa aacdgftigcg 420 ggacctggca
ggttctgggg ct ggt ttgtcgccgg ccacggctgc caccgagatt

480 tcctgggatg agtacctget tttatctcge acgttgcgac
gatt gt cagc gcgaacgaag 540 atctgggacc cggctttacg
aggcggt agc ggcggccaca gat ggactaa ggcgatgatg 600
cgacgcacgg ttacccggca ccgcttggac ctcgtgaccg gtgagattct
goghergaaR’ 6eArdaes hydtopen,clL1280lkyl or a 5- to §-membered
FPO4- 0397- OOSG- FY( Sequence listing) acgcggaagg

t tiegemnyeticagioheanaantiniay dod dretavatyagariichas dioyidgddo R’
720 aatgacgggc ccgcactggc tcgaaccctc agccgtcttc
gtacRigct g cctgagectag 780 <210> 13 <211> 765 <212>

DNA <213> Rhodococcus erythropolis <220> <221> m sc

f Rt wepresents hydrogen, optionally substituted C1-3 alkyl, a C5-10

hydrocarbon ring which is bonded to R® or a 5- to 8-membered
heterocyclic skeleton containing 1-3 heteroatoms which is bonded to R’
orF?;

R’ represents hydrogen or optionally substituted C1-6 alkyl;

R® represents hydrogen, carboxyl, optionally substituted C1-6 alkyl, a
5- to 8-membered heterocyclic skeleton containing 1-3 heteroatoms
which is bonded to R or a C5-10 hydrocarbon ring which is bonded to
Rﬁ;

R’ represents hydrogen, optionally substituted C1-6 alkyl, optionally
substituted C1-6 alkyloxycarbonyl, optionally substituted acyl or a 5-
to 8-membered heterocyclic skeleton containing 1-3 heteroatoms which
is bonded to R’ or R®; and

R represents hydrogen or optionally substituted C1-6 alkyl,

or a pharmaceutically acceptable salt or solvate thereof, for pfoduct_ion

of an optically active aminoalcohol.
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<223> 1645bp to 2409bp pRET I | OO <400> 13

at ggagttcc aaagccgagg cgctccgcat tttcacctgt acatggtccc
tcctcatggg 60 aaggcaggag actcgcggaa gctgcggcat

gat gct gagc tcttgaaatg ggagatagca 120 cgtgcagagg 01 March 2007
gt gaagaccc aggtcgcaggm%ggggg%ggngg%g@gﬁ%ﬁ aagcgat gga

180 ttgRpglth ¢ @h&sat ggct ttctgc g tgggccgacg
tcgtagatca tccggacccc 240 aaggaaaaag aaaagcacgt

<11cagh@goCggchatitggagligg act acgcgga gggcacgcga 300
gggt cagat ¢ cgaaaaggct tgcggtgtac ttctccaagc atggaacctt
<120 eoyhrlesayls 380heiigaat at cagc acgtagttcc tgct caat gg
cagaaaacgg gtgcgggacc tggcaggttc 420 tggggctacc
<Bﬁ>gBWHP§ c gccggccacg getgecaccg agatttcctg ggat gagt ac
<1538 Qpﬂﬁ% E;ggtat ctcgcacgtt gcgacgattg tcagcgcgaa
Gh9

<15$ 93584 ggacccggct 540 ttacgaggcg gtagcggcgg
ccacagat gg actaaggcga tgatgcgacg cacggttacc 600

<l66ggoemccgct tggacctcgt gaccggtgag attctgggca cgaagacgcg
gaaggttcgg 660 gcgccagtga agaggtttgt ccggacttcg
<17gg&tteadlotvgtiongt gt caat ga cgggcccgca 720 ctggcetcgaa
ccctcagceccg tcttcgtaca agctgectga gctag 765 <210> 14
<2len11> 723 <212> DNA <213> Rhodococcus erythropolis
<i % <221> misc feature <223> 1687bp to 2409bp pRET |
<ﬂ§ <b§£9§ IE/éu_é})(gjhtsggtccctc ct cat gggaa ggcaggagac
t cgcggaagc cggcatga tgctgagctc 60 ttgaaatggg
<p2agat agcacg tgcagagggt gaagacccag gtcgcaggcc gtatttccgg
<2212GhiscHage: 9 01 March 2007 FPO4-0397- OOSG FY( Sequence
<22B} gfibpgy)13gimagEt 0é@a gcgat ggatt gaagtttcgt ccgtggettt
ctgcggtgtg ggccgacgtc 180 gtagatcatc cggaccccaa
aaaaagaa aagcacgt ca gtgccggcac t ggagt ggac 240

atgagactgg%ﬁggga%ga 4589069090, 4 eAdaLegd.agragc Lo cogt gtactt
gaagactglg coctggiega gaccticaag cetggtacct gectiticga gaagecagga 120
gaaggecgge agattatgeg atgegacttt gleggegagt acgggagata tgegegagee 180

atcgagtett cggatctgeg tittctegee accctecage aagaccagge ccaacgegaa 240

ticttegetg aggagttcgg tetggtgeat coegtcatga 279

<210> 2

<211> 243

<212> DNA

<213> Rhodococeus erythropolis
<220>

<221> misc_feature
<223> 238bp to 480bp pRET 1100

<400> 2

atgcttcate cgagegetic ceeggaagac tgigecelgg tegagacett caagectggt 60
acctgecttt tegagaagcee aggagaagge cggeagatta tgegatgega ctttgtegge 120
gagtacggga gatatgcgeg agecategag tettcggate tgegtttict cgecacecte 180

cagcaagace aggeccaacg cgaatfetic getgaggagt teggtgteet goateegica 240
tga 243

Page 1



ggaacctttg ccgacaagga atatcagcac gtagttcctg ctcaatggca
gaaaacgggt 360 gcgggacctg gcaggttctg gggctaccgc
ggtttgtcgc cggccacggc tgccaccgag 420 atttcctggg
at gagtacct gcttttatct cgcacgttgc gacgattgtc agcgchhdegceh 2007
480 aagatctggg acccgﬂ@aggnq@gggg L..2esagcggcc
acagat ggac taaggcgatg atgcga a cggttacccg
<71g€accgctt g gacctcgtga ccggt gagat tctgggcacg 600
<21@agacgcgga aggttcgggc gccagt gaag aggtttgtcc ggacttcggg
<21at okt gt gt 660 gt caat gacg ggcccgcact ggct cgaacc
<218t ®hglegtus evthogtliacaag ct gcctgage 720 tag 723 <210> 15
<211> 186 <212> DNA <213> Rhodococcus erythropolis

i£1> f 21> m sc feature <223> 2224bp to 2409bp pRET |
<22 C ; %{ETﬁB@athgaC gcacggttac ccggcaccgc

gga ctcg gaccggtga gattctgggc 60 acgaagacgc
ggaaggttcg ggcgccagtg aagaggtttg tccggacttc gggatacctg
<4082@ tgtgtcaatg acgggcccgc actggctcga accctcagcc
atgegitep hatpi@ag caggetgeaitged 8Qccatag etecaged 860<210> 16 <211>
183 <212> DNA <213> Rhodococcus erythropolis <220>
ctgegii {ogoqepesic cqeRiagag FA8 e PRI S PP TEISeegsE 2480bp pRET | | QO

<400> 16 atgcgacgca cggttac gcaccgcttg gacctcgtga
mg@?@%?ﬁ%@%f‘%%tgggcacg 60 aiéacgcgga aggt t cgggce
gccagtgaag aggtttgtcc ggacttcggg atacctgtgt 120 Page
<2180 4
<211> 282
<212> DNA

<213> Rhodococeus erythropolis
<220>

<221> misc_feature
<223> 477bp to 758bp pRET 1100

=400> 4
atgactggac cacaggagag aaagegcaag geggegaage cglegeggga gocteagltg 60

aactgctgtg aagcggacgt geegaaacga geaaaacage ceeeggtice ctetacgtte 120

gacctgetca cggtgaagea gactgeggeg ctgetgagag tecagtcagge aactetttac 180

cggcetgetic ggagtggega aggacecaca tacacacgga teggtggaca gatacgegtt 240
caccgegagt cgetgegteg gticatcgaa cegeglggat aa 282

<210> 5

<211> 1548

<212> DNA

<213> Rhodococcus erythropolis

<220

<221> misc_feature
<223> 862bp to 2409bp pRET1100

<400> 5
atgcacttec acgataacgce agaggtcgga caagagggaa gaactgecgt tetctegeeg 60

tigegeggeg tagecgecaa gegggacgte tetgacgatg cagegaageg gagteggeag 120

gegeggeacg cgeclggget tgttacatet gocacaactg feegtgaate tetgecaget 180
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01 March 2007 FPO4-0397- OOSG FY( Sequence i sting)

gt caat gacg ggcccgcact ggctcgaacc ctcagccgtc ttcgtacaag
ctgcctgage 180 tag 183 <210> 17 <211> 432 <212> DNA
<213> Rhodococcus erythropolis <220> <221> m sc 01 March 2007

feature <223> 1875bp £9,1444088- PREI, 4100.:,5400> 17
ccihiOBLEL LG A6OLEINCRG.ALAAEUCRIR aggracgga cgaaacttca

at ccatcgc ggagct fcc cggaaat acg gcct gcgacc

teptic@Q@icgdtdCa 1R GEded Qeag e Geilgiogetab20300ccat t t caag
agct cagcat catgccgcag cttccgcgag tctcctgect tcccat gagg

tgegh BEpC chrgpglacadccpcstdicigiyt gadssadtayegfageécigect cggcet t

tggaactcca ttttccacgc 240 acccatccag gcaatgcccc
SR U LAY C G AL B BE 24 St ectecifgagdl gt t t 300

t a C t agcgagt cc cccggat agg
s e e A D R AR e AP et ca

Q6L 5adc IR bLEL 1 do£8IG; sgat catccgt ga

gm%%%%<%%0§@38 <2 >C%g§%%£%12> %g213> Rhodococcus
tetgeppyth BEppobi sgecteglOfteoteR 2iteacpdasmtchi@at UF0® <223> 1734bp to

1444bp pRET 1100 <400> 18 atgccgcagc ttccgcgagt
atggspegictiqgediseee et patifetegryefitelenaegeere aftit gaaa 60

t t ttt t t ttt t
- ShPRHE9R8 SHLSFRELLL Paasciseal, LUl cepesca cocatcoang
ctccgg’%ggqtoggaggcé gt[ctag%% %Ec?gg@gcglgg% &Qgglt g%ggcg{"gg 0 780

aaaatggagt tecaaageeg aggegeleog cattticacc tgtacatggt cectectcat 840
gggaaggeag gagactegeg gaagetgege catgatgetg agetctipaa atgggagata 900
gcacgigcag agggtgaaga cecaggicge aggecgtatt tecgggaage tecaagegat 960
ggattgaagt ttegteegtg gotiicigeg gtgtgggccg acgtegtaga teateeggac 1020
cccaaggaaa aagaaaagca cglcagiges ggeactggag tggactacge ggagggeacg 1080

cgagggicag atccgaaaag gotigeggte tacticteca ageatggaac ctttgeegac 1140

aaggaatatc agcacgtagt tcctgeteaa tggeagaaaa cgggtgegegge acetggeagg 1200
tictggggct accgeggtit gicgeeggee acggetgeea cegagattic ctgggatgag 1260
tacetgettt tatctcgeac gttgegacga tigtcagege gaacgaagat ctgggacceg 1320
getttacgag geggtagegg cggecacaga tggactaagg cgatgatgeg acgeacggit 1380
acceggcacc gettggacet cgtgaccgpt gapatictgg pcacgaagac geggaaggtt 1440

cggpcgecag tgaagagett tptecgeact tegggatace tetgtgteaa tgacgggeee 1500

geactggete gaacectcag cegtettegt acaagetgee tgagcetag 1548

<210> 6

<211> 1116

<212> DNA

<213> Rhodococeus erythropolis

<220>

<221> misc_feature
223> 1294bp to 2409bp pRET1100

<400> ©
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ggcaaccgta agccagtccc ccggat aggt gagggtcacc at cgcaggaa
tgcccggcaa 240 atccatcatg ggagcccagt cgagttctgc
cattcgcaag atcatccgtg a 291 <210> 19 <211> 258 <212>
DNA Page 11 01 March 2007 FPO4-0397- OOSG FY( Sequéhbgarch 2007
listing) <213> RhodocgegUse@h¥t hrRpaLis 20> <221>
atgégéfg% oga%%tatge[ o@cg&%%ggac E&% g?élotgété%a ag&%‘éﬁj ]hsg
ca

at gaggaggg ac aca gg gaaaatg cggagcgcct

gan @GO ttttigga Cﬁ@QE@t@*aﬂ@&gg@éﬂ@@@@%@ adoccaggcaa
t gccccaggce ccgttggaac cgtttgaaga acgtctggag 120

gaagdstpe Beteatdtay tatdtee avgqgg?ctgactcg—gctggeg gggracraclégt aagc cagtcccccg

gat aggt gag 180 t caccat c gcaggaatgc ccggcaaatc
gaciReacle SElpeR Rcese @&3%@%&*&9@05@&%? teegr 40t cgcaagat ¢

a 25 <211> DNA <213>
ggg%ﬁ%%%%%@% CscgcéarCC gﬁ%gp%&r (I3Hg tﬁtégagacﬁtﬁb m sc feature
ttcafeledBrRcat @A RR e doRuti L A4ARR: @@@Egaugggagﬁ@w 20 atgcggagcg

cctcggettt ggaactccat tttccacgca cccatccagg caatgcccca

caad3Cogagggetegh ttygccaaneigittccgacagaspatgdg g@gat gt t t t
ttgacctcag cgccggtggg 120 ggcaaccgta agccagtccc

2aCIeRERT AL AL FAIGTRIE eta%éaah&gé@etaaj@@gég%g@gz ct¥gcaa 180
ggtggggg%%ta%t %ggz% é: c%g agctc ggggt(g:gt %aa(g:t?tt tﬁcgcaag atcatcegtg
cgteeglgge tiictgeggt glgggecgac glcgtagate atceggacce caaggaaaaa 600

gaaaagcacg {cagtgecgg caclggaglg gactacgegg agggeacgeg agggicagat 660

ccgaaaaggc ttpcppteta cttctecaag catggaacct tigecgacaa ggaatatcag 720

cacgtagtic cigetcaatg geagaaaacg ggtgegggac ctggeaggtt ctgggactac 780

cgeggttigt cgecggecac ggetgccace gagatticet gggatgagta cotgetttta 840

tetegeacgt tgegacgatt glecagegega acgaagatcet gggacecgge titacgagge 900

gotageggeg gecacagatlg gactaaggeg atgatgegac geacggttac ceggeaccge 960

tiggaccteg tgacegptea gattetggge acgaagacge ggaaggttcg ggcgecagtg 1020

aagaggtttg tceggactic ggeatacetg tgtgtcaatg acgggecege actggetega 1080

accctcagec gtottegtac aagetgectg agetag 1116

210> 7

211> 960

<212> DNA

<213> Rhodocuccus erythropolis
<220>

<221> misc_feature
<223> 1450bp to 2409bp pRET1100

=400=> 7

atgatcttge gaatggcaga actcgactgg geteccatga tegatttgee gggceatteet 60
gegatggtea cecteaccta tecggggpac tegettacgg ttgececcac cggegetgag 120
gicaaaaaac atctccagac gticticaaa cggttccaac gggectgggg catigeetgg 180

atgggiocgt ggaaaatgga gliccaaage cgaggegele cgealtttica cetgtacatg 240
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<211> 138 <212> DNA <213> Rhodococcus erythropolis

<220> <221> m sc feature <223> 1581 by to 1444bp pRET

1100 <400> 21 atgttttttg acctcagcgc cggtgggggc

aaccgt aagc cagtcccccg gataggtgag 60 ggtcaccatc 01 March 2007

gcaggaat gc ccggcaaat Cphalsatg C %g L&Ag gttctgecat
R0, cbsacangale ot salin, LR e L JAPRG2 or tarch

anatSZdgit cbNAe <ddd e Rhadegaceusc@tatichiegnolbs  <220> <221>
m sc feature <223> 2828bp to 2406bp pRET | | OO <400>
get@Pe@tatygitigggHigeterg teaditdrdeetsiea ateadgt £¢agt t at ga
at gaagacag agacaacatc 60 atcgccaggt t ccgcgt cga

galcaiLies AT EgEs PRETPGAGY R G cdeR a8 gca 120
ctctccacaoa. a a t C caa aa acaat cgacc

soef bl G AR AERAEA ARG G0 Ul RIS E FERACHIARY BonetCO

awﬁﬁﬁ@@&%&ﬁﬁuﬁ@h&ﬂgﬁ&ﬁﬁmQﬁ@&@&gﬁé@gééo6mﬁagCtCgCgC

gggagcacct cgtttaccta gccgacagag cgcgggagat gaattgcacc

£2a3QQca chifygtagagasst aggteaghesgidogggiat costct ccccacg
gagcgcagca gcgcatcacc 360 agaagccgcc caaaacccgc

tootgeg e peARg terh MalisRs Ceptengee se e pgegtRaaec C8kgegt ¢ 420 t ag

423 <210> 23 <211> 387
afctgggace cggcetitacg aggeggtage ggeggccaca gatggactaa ggegatgatg 780

cgacgeacgg ttacceggea cogetiggac ctegtgaceg gigagattct gggeacgaag 840

acgeggaagyg thegggegoe agigaagagg titgteegga cticgggata cetgigigte 900

aatgacggpc cegeactgge tecgaaccete agecgtctte gtacaagetg cetgagetag 960

<210> 8

211> 948

<212> DNA

<213> Rhodococeus erythropolis
<220>

<221> misc_feature
<223> 1462bp to 2409bp pRET1100

:tég)g?::ggac tcgactgggce teccatgatg gatttgeegg geattectge gatggtgace 60
clcacctate cgggggactg gettacggtt geccccaceg gegetgaggt caaaaaacat 120
ctecagacgt tettcaaacg gticcaacgg gectggggca ttgectggat gggtecetegg 180
aaaatggagt tccaaageeg aggegctecg cattticace tgtacatggt cectectcat 240
gggaaggeag gagactegeg gaagetgege catgatgetg agetetigaa atgggagata 300
gcacgtgcag agggtgaaga cecaggicge aggecgtatt tecgggaage tecaagegat 360
ggattgaagt tiegteegtg gotlicigeg gtgiggeceg acgtegtaga teatceggac 420
cccaaggaaa aagaaaagea cgtcagtgee ggeactggag tggactacge ggagggeacg 480
cgaggptcag atcegaaaag getigeggte tacttetcea ageatggaac ctttgeegac 540
aaggaatatc agcacgtagt tecigetcaa tggeagaaaa cgggtgeggg acctggeagg 600

tictggggct accgeggtit glogeeggee acggetgeca coegagalttic ctgggatgag 660

Page 5



<212> DNA <213> Rhodococcus erythropolis <220> <221>

m sc feature <223> 2792bp to 2406bp pRET | | OO <400>

23 at gaat gaag acagagacaa catcatcgcc aggttccgcg

t cgaaat gct ccgctcaatc 60 gaggatgcaa ttcatttagc 0Ol March 2007

cgcactctcc gcgaacgacgm%gggg%ggggYF cocaaga 120
maﬂéﬂ%ﬁ%%ék%mﬂ%%&ﬁ&&%&@ugﬁgﬁgﬁéﬁﬁémg& gacaac agcaggttgt

cctgaccgag 1 Ctgacattgg ccgaccacat ggaaaagctc

gett@Ege S9gRYe: @eeicagtdhdagthagaegagcddll 78agcycgggy
agat gaattg cacctgggta gagataggtc agtcgttggg tctctctccc

acc@B@ce cotpyyageyeschgedgtg satsagacsagEatc Ségcccaaaac
ccgccat cca gcaaaagaca 360 aagccgaaag@gcgttccgcg

ceepagtont iRyeageElorstyLicergatace iwipftoanfgareseces] 390 DA <213>
Rh coccus ervthr | Page 13 March 2007
ceaJR05 OSSN SINMULORAL &cERO° 13 Bs MOLEN 2007 - i sc

feature <223> 2747bp to 2406bp pRET 1100 <400> 24
<21at gct ccgct caat cgagga tgcaattcat ttagccgcac tctccgcgaa
<21tgazgaaaac 60 cgttatgccg caacagaaga caatcgaccc
<mgt acac aactatcgca acaacagcag 120 gttgtcctga
<21 %ggggﬁﬁﬁ%ﬁﬁ?mﬁﬂccgac cacat ggaaa agctcgcgcg ggagcacctc
< 80 gtttacctag ccgacagagc gcgggagatg aattgcacct

<Hé§g&gq&g&; aggtcagtcg 240 ttgggtctct ctccccacgg

<22306 HA06 3G oG IGAHGAGCA gaagccgecc aaaacccgec 300
at ccagcaaa agacaaagcc gaaaggcgtt ccgcgcgtct ag 342

<210> 25
=400> 9
atgatggatt tgcegggcat tectgegatg gtgacecetca cotateeggg ggactggett 60

acggttgeee ccaccggege tgaggtcaaa aaacatetee agacgtictt caaacggtte 120
caacgggect ggggcatige ctggatgegt gegtggaaaa tggagttcca aagecgagge 180
getcegeatt ttcacctgta catggteccet celcatggga aggeaggaga ctegeggaag 240
ctgeggeatg atgetgaget ctigaaatgg gagatageac gtgeagaggg tgaagaccca 300
getegeagge cgtatttceg ggaageteca agegatggat tgaagtiteg teegtggett 360
tetgeggtet gggcegacgt cgtagatcat ceggacccca aggaaaaaga aaagcacgte 420
agtgceggea ctggagigga clacgeggag ggcacgegag ggtcagatee gaaaaggett 480
geggtgtact tetecaagea tggaaccttt gecgacaagg aatatcagea cgtagticet 540
gctcaatgge agaaaacggg tgcgggacct ggeagettet gppgctaceg cggtitgtcg 600
ceggecacgg ctgecaccga gatttectgg gatgagtace tgettttate tegeacettg 660
cgacgatigt cagegegaac gaagatetgg gacceggett tacgaggegg tageggegge 720
cacagatgga ctaaggcgat gatgcgacge acggttacce ggeacegett ggacetegtg 780
accgglgaga tietggecac gaagacgegg aaggticggg cgecagtgaa gaggttigic 840
cggacttcgg gatacctgtg tgtcaatgac gggeccgeac tggetegaac cetcageegt 900
cttegtacaa getgectgag ctag 924

<210> 10

<211> 821
<212> DNA
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<211> 189 <212> DNA <213> Rhodococcus erythropolis
<220> <221> m sc feature <223> 2594bp to 2406bp pRET |
| OO <400> 25 atggaaaagc tcgcgcggga gcacctcgtt
tacctagccg acagagcgcg ggagatgaat 60 tgcacctggg 0Ol March 2007
t agagat agg tcagtcgttgm%gbgbg%gg§Y§g%g%ggﬂ gcagcagcgc
a

<2132@noRLLAL GIYRBPICCICCCaaa acccgecat ¢ cagcaaaaga
caaagccgaa aggcgttccg 180 cgcgtctag 189 <210> 26

<226211> 135 <212> DNA <213> Rhodococcus erythropolis

<2242 20 fe@Rd> m sc feature <223> 2540bp to 2406bp pRET |

<22p> 0@ QbR EAT PRat t gca cct gggt aga gat aggt cag
tcgttgggtc tctctccecca cggagcgcag 60 cagcgcatca

" cggaagccg cccaaaaccc gccatccagc aaaagacaaa gccgaaagge
t c 1 <210> 27 Page 14 01 March
ey coBenECAEHES, Lo A0 (PGeRl iR Rl CROC 04 D7 ISR

gttg&_%é'eg?cg%fg%ﬂa%ﬁaa%%@@%&a@i@é’é@&@p@ioi s <220> <221>

msc feature
cggpcctgge geattgectg gatggpteep tggaaaatgg agttccaaag cegaggeget 180

ccgceaftite acctgtacat ggtecctect catgggaagg caggagacte geggaagetg 240
cggcatgatg ctgagetett gaaatgggag atagcacgtg cagaggetga agacccaggt 300
cgeaggeegt atifecggga ageiccaage gatggattga agtticgtee giggettict 360
geggtgtogo cegacgtegt agatcalceg gaccccaagg aaaaagaaaa geacgtcagt 420
geeggeactg pagtegacta cgeggaggpe acgegagegt cagateegaa aaggettgeg 480

gtgtacttet ccaageatgg aaccitigee gacaaggaat atcageacgt agticetget 540

caatggcaga aaacgggtec ggeaccigge aggttetggg getacegegg tttgtcgeeg 600
gecacggetg ccacegagal ttectgggat gagtacetge ttitateteg cacgtigega 660
cgatigicag cgegaacgaa gatctgggac ceggetitac gaggeggtag cggeggecac 720
agatggacta aggegatgat gegacgeacg gttaceegge accgettgga cetegtgace 780
ggteagatic tgggcacgaa gacgeggaag gitcgggege cagtgaagag gittetecegg 840
acttcgggat acctgtgtet caatgacggg ceegeactgg cicgaaccet cageegtett 900
cgtacaagct gecigageta g 921

<210> 11

<211> 897

<212> DNA

<213> Rhodococcus erythropolis

<220

<221> misc_feature
<223> 1513bp to 2409bp pRET1100

<400> 11
atggtgacce teacctatee ggggpactgg cttacgpttg ceccecacegg cgetgaggte 60

aaaaaacatc fccagacgtt cticaaacgg ticcaacggg cetggggceat tgeetggatg 120

gotocgtoga aaatggagtt ccaaagecga ggegeteege attticacct gtacatggic 180
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<223> 2971 by to 3306bp pRET | | OO <400> 27

atggctttga aagctgctgg caacgtgatt cctgattcct ccgcgtacga
gtaccgggcg 60 gttcaggtcg agccgaagat ggt cagaaaa

gacccggaag acccgaactc tgagcagttc 120 cagaagcaga 01 March 2007
aggacggcac gccggt gt 9opG9a-G9asy8CALL8ge) cgaccgggca

ce a g,.gttccggacg
St e e t%%é%%‘ggt 69" gt t ctccga

tge@BltQalbgae: Gokibalgagode fc@egtageig@t Bogggc 300
atgtggtttt cggcaagcgc cgtcgcttct ctctga 336 <210> 28

ccaagPuhtb atPE@ it tegRdeRrs cDNEesx B8zecqRivatdaic 08 er yt hropol i s
<220> <221> m sc feature <223> 3049bp to 3306bp pRET |

CatchgefeCca&%e@%ag@@ﬂ%ew@é@%%eﬂ%@%@@e@@%ag atficccgaac

s e AR (PRS0 cem Camggcaat c

tttgélagaga g9l 08¢ g&&&@ﬁ caQch® %@%@aa&%g@@&g@ﬁa%zl@ cggatgttg
cggggccggt ggagttctcc 180 gagatgattg ccggtttctg

ceteggibdttogoge cagiggpitdccggcgeatigtgatditteggoaage 240
gccgtcgett ctctctga 258 <210> 29 <211> 525 <212> DNA

teearipgel scciRpitciEcaea B aspapt tRFaspRsE fassaagaE 80 <221> i sc
feature <223> 3577bp to 363b gRET I; 00 <400> 29
"BeERt G A teEe caTRegRRe §$°8‘1?agﬁ'égtg@°éa§%%§ g agét ctt ccggagagag

cgc&@éﬁg @&Qé%%%g &ancf @é}&cc’lggtg agattctgge cacgaagacg 780
cggaagglic gggcgecagt gaagaggtit gteeggactt cgggatacct gigtgtcaat 840

gacgggeccg cactggeteg aaccctcage cgtettepta caagetgect gagetag 897

<210> 12

<211> 780

<212> DNA

<213> Rhodococeus erythropolis
<220>

<221> misc_feature
<223> 1630bp to 2409bp pRET1100

;tééog(;gclg%[ ggaaaatgga giiccaaage cgaggcegete cgeatttica cetgtacatg 60
giccetecte atgggaagge aggagacticg cggaagcetge ggcatgatge tgagetettg 120
aaatgggapa tagcacgtpc agagggtpaa gaccecaggtc geaggeegta titcegggaa 180
gctccaageg atggattgaa gtttcgteeg tggcttictg cgptetepge cgacgtegta 240
gafcatccgg accccaagga aaaagaaaag cacgicagtg ceggeactgg agtggactac 300
geggaggoca cgegagggetc agatecgaaa aggcetigegg tgtacticic caageatgga 360
acctitgeeg acaaggaata tcageacgta gticctgete aatggeagaa aacgggtgeg 420
geacciggea gottetggee ctacegeggt tigicgeegg ceacggetge caccgagatt 480
tcetgggatg agtacctget titatetege acgttpegac gattgtcage gegaacgaag 540

afctgggace cggcetitacg aggeggtage ggeggecaca gatggactaa ggegatgatg 600

cgacgeacgg ttacceggea cogetiggac ctegtgaceg gigagattct gggeacgaag 660
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01 March 2007 FPO4-0397- OOSG FY( Sequence i sting)
ccggcaacgt ccgagaacac cccgttttcc cacttcggat cggccggcac
tctcagcggc 120 acagcttcgg actgtgaacg atcact gaac

acgacgccg cttgccaacc tgccgcaacc 180 agcacaaaca 01 March 2007

cgagcacgag ggcacccacapfGeagsgsday g@g&gﬁ%ﬁ tttggacatt
ace@@ee 1L£&I2RG %ﬁg@f@&&%%%%&g%&%ﬁb&%& g At cagagaga

agcgacggcg cttgccgaaa accacatgcc cgaaccactg
antpl @eGaaReGiGc REAAAC agetctagheatgtegegagaact cca 360
ccggccccgec aacatccggt tccatcacgt ccggaaccgt cacggtcacg
attgccttgt 420 tgcctgatgc ccggtcgacc cgaat gcagt
<21ggaf cgacca caccggcgtg ccgtccttct 480 gettctggaa
:ggggiggagag ttcgggectt ccggggﬁtgt tctga 525 ;210>|30
1 <212> DNA <213> odococcus erythropolis
<2135 %d°<°§§‘i§ry§nm§‘?sf eature <223> 3571 by to 3063bp pRET
«mb>1 OO0 <400> 30 atgtactgcc ctccgctgaa cggccccagce
< etiicag@ag agagaacgag gcacccggca 60 acgtccgaga
<223 Aoy ioott gREgamiot ¢ ggat cggccg gcact ct cag cggcacagct
120 tcggactgtg aacgatcact gaacacgttc gccgcttgcec
aacctgccgc aaccagcaca 180 aacacgagca cgagggcacc

<40@addcccage gcaacgectt ttcctttgga catétccgaa 240

olegilEt TRRSEIEE B B L A AT e g hge gac ggogct t goc

aagQERAAL(AG aéggvggcﬁt%gfé&&g%ﬁga %tg%ggﬁ%ga #fccagaaac
cggcaat cat Cct cggagaac tccaccggecC 360 ccgcaacatc

cgtde @9dol R RL G c ALRLREIIRAC e GALILcePRRTIABE gCC Tl gltgect g
420 atgcccggtc gacccgaatg cagtcgatcg accacaccgg

tigaggftegegideciteptap B drebdegtes 8 Ratcyyaantgct?dl agagt t cggg
tcttccgggt cttttctga 519 <210> 31 <211> 564 <212>
APPSO FI RIS HEEBTE HE'2e8 JimFBpErgcacecs: 300

gggtcagate cgaaaaggct tgeggtetac tietecaage atggaacctt tgeegacaag 360
gaatatcage acgtagtice tgeicaatgg cagaaaacgg gtgegggace tggeaggtic 420
tggggctace geggttigic geeggecacg getgecaceg agattteetg ggatgagtac 480
ctgcttttat ctcgeacgtt pegacgattg tecagegegaa cgaagatetg ggaccegget 540
ttacgaggcg gtageggegg ccacagatgg actaaggega tgatgegacg cacggttace 600
cggeaccget tggacctegt gaccggtgag attetgggea cgaagacgeg gaaggticgg 660

gegecagtga agaggtitgt ceggacticg ggatacetgt gtgtcaatga cgggeccgea 720

ctggetegaa cecteageeg tettcgtaca agetgectga gotag 765

<210> 14

<211> 723

<212> DNA

<213> Rhodococcus erythropolis

<220>

<221> misc_feature
<223> 1687bp to 2409bp pRET1100

<400> 14
atggtceete clcatgggaa ggcaggagac tegeggaage tgeggeatga tgetgagete 60

tigaaalggg agatagcacg tgcagaggget gaagacccag gtegeaggee glatticegg 120
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<220> <221> m sc feature <223> 3339bp to 3902bp pRET |
| OO <400> 31 Page 16 01 March 2007
FPO4- 0397- OOSG FY( Sequence listing) atgtccaaag
gaaaaggcgt tgcgctgggt gtgggtgccc tcgtgetcgt gttt gbydlaceh 2007
60 gttgcggcag gttggcaage.H9e6aacalg. il taghgat
gaa @b £ 3CAQL G SHRAY L Gu & tgt?gé%‘éga ot gccyggecga
ccgaagt gg gaaaacgggg tg %c cgga cgttgccggg 180
ptagh@@EEggtdetn cobiA egorsaaAGal 60 #8.040et tmagcg gagggcagt a
cat cgacata 240 gtgaggccag ttgagccgga gaggttggag
taceegpegracicggep tyag ytoggesctigagogicaB@0 3Wcggegt cga
tgaatgtctc tgacctgttg gtttctgctc ttcca(gagtc cacccgtccc

8225 RHE CELRY goat Lt tctegtrusegt Yerasayt §*Gegagt gat g

ttact t t 42 ccecgcaag tgcacttc
oA OE D, SARROR L e BECEERERER 40 C 80
attREAOAASGE QiR bt GORLIEE cBelEHLdce@lacE 99t gagg tctttcctge

aaggcaaatc 540 gttgtgccgg aaggggtttc gtga 564 <210>
aagBdpgy 4@ gttt 2app cppPibPip cdabcap2} Bie tahiipolQC GOT US

erythropolis <220> <221> m sc feature <223> 3648bp to
atgc3GYRISPpIREBTECoc cligpyccicelp e 3aldtigpaae gt P ct gacct gt t

tttctgct cttccagagt ccacccgtcc ccccggcgat 60
e oeg BEBEIE IS RUTe S GEBLRP T HE ALt got at gagggt ga
oteda@RG CGOGAR baDaa @ IELAGRAGEdaGL CRLALACCHPTt T gggt C
t Ct gCaaaaa actggtggtg cacagaaccc 180 gtactcgatc

tagCgctcgttcg tcgctgtgag ghetttcctg caaggcaaat cgttgtgecg
240 gaaggggttt cgtga 255 <210> 33

<210> 15

<211> 186

<212> DNA

<213> Rhodococcus erythropolis

<220>

<221> misc_feature
<223> 2224bp to 2409bp pRET1100

<400> 15
atgatgcgac geacggitac ceggeaccge tiggaccteg tgaceggtea gattetggge 60

acgaagacgc ggaaggticg ggegecagtg aagaggtttg teeggactic gggatacetg 120
tgtgteaatg acgggecege actggetega accctcagee gtettegtac aagetgectg 180
agctag 186

<210> 16

<211> 183

<212> DNA

<213> Rhodococcus erythropolis

<220>

<221> misc_feature
<223> 2227bp to 2409bp pRET1100

<400> 16
atgegacgea cggttaceeg geaccgetig gacctegtga coggtegagat tetgggcacg 60

aagacgcgga aggticggoe gecagigaag aggtitgtee ggacticggg atacetgtgt 120
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<211> 669 <212> DNA <213> Rhodococcus erythropolis

<220> <221> m sc feature <223> 4366bp to 5034bp pRET |

| OO <400> 33 atgggcaccc cacgcccaag taaccgctgg

t gcgctggat atttcggcgg tggtctcgtg 60 agcggggaga 01 March 2007

agcggcacag cgaggccggc (g%% %é gat gct ggca
IR FY(Sequence

gtoa!r%& gfc@&gaol]géot%acw&& acaa c
TSt i'ng) gtcagggcgg gggac acat cgtcgccgtg actgcggttc

tagt cgcggtcgg gttcttcgcg 180 gtcgcggttg agggtttctg
gttcctggtc gtcgcagtca tcgctgcacc ggcgtggtgg 240
tttctgcgcg act gggaat c gaagcggagg gccgtacggg tctttgaacg

<21 @éétggaag 300 gggacacctg aatccccecgg tattgetctc

ii ggcc t gt cgaacgt ggcggggtct 360 ctgccgaggt

a1 gg&ﬁe gﬁgtggt t cggggat ac gcacactcgt gttttctttg

ccgccc cactgccga gagctttgag aaagttcgcc

<n@;gcgctggc agacgcgatg 480 gggggtcacc gctgccaagt

<nagagRag@ig gcccccggac aggtccgcgt cagagtgatt 540

<22Gat gaggat i-eigatRyaagac gccgcecgt gat gcgggat ggg cgaaagat gt
tgtgctggaa 600 gaggatacgt tcgacggtct tccgggcgag
acgcgat cct ggttcgagca agaggggccg 660 gcatcatga 669

“400%10h> 34 <211> 558 <212> DNA <213> Rnodococcus

MTAGE HEOTR01 BB 8 LB SIS EEELir 8” <223> 4477bp to

tgga%gsélgégaagﬁ%gcétgcéac gtc?téla oga:ctgcﬁo écgl?cgcg ge&g t cagggcggg
ggactacat ¢ gtcgccgtga ctgcggt ct cgcggtcggg 60

ccatticaag agetcageat catgeegeag cttecgegag tetectgect teccatgagg 180

aggpaccatg tacaggtgaa aatgeggage gecteggett tggaacteea tittccacge 240

acccatccag geaatgecee aggecegtig gaacegtitg aagaacgtet ggagatgttt 300
tifgacctca gegecggteg gegeaaccegt aagecagtce ceeggatagg tgagggtcac 360
catcgeagga algeccggea aatceatcat gggageccag tegagtictg ccattegeaa 420
galcatcegt ga 432

<210> 18

<211> 291

<212> DNA

<213>» Rhodococcus erythropolis

<220>

<221> misc_feature
<223> 1734bp to 1444bp pRET1100

;tg:?:;ciggc ticcgegagt ctectgectt cecatgagga gggaccatgt acaggtgaaa 60
atgeggageg ccteggotit ggaactecat tifccacgea cecatccagg caatgececa 120
ggeccgligg aaccgtitga agaacgtctg gagatgtitt tigaccicag cgeeggtggg 180
gegcaaccgta agecagtcee ceggatagpt gageggteace ategeaggaa tgeccggeaa 240
atccatcatg ggagcecagt cgagttetge cattegeaag atcatecgtg a 291

<210> 19

<211> 258
<212> DNA
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ttcttcgcgg tcgecggttga gggtttctgg ttcctggtcg tcgcagtcat
cgctgcaccg 120 gcgtggtggt ttctgcgcga ctgggaatcg
aagcggaggg ccgtacgggt ctttgaacgg 180 gcat ggaagg
ggacacctga atcccccggt attgctctct cccttggect gtcgaltyfaceh 2007
240 gcggggtctc tgccgﬁgg@&gg@g@@g%%%@ggﬁﬁ&gggtt
<mgggg&g&g&gﬂgﬁg?&gcgtg ttttct cgcc ggagt
cactgccgag agctttgaga aagttcgccc tgcgctggca 360
<220acgcgat gg ggggt caccg ctgccaagta gagaaggt gg cccccggaca
2Lggccdengtre 420 agagtgattg at gaggattc gat gaagacg
<22gedcybuiat ¢l bmefgdi Y§gc gaaagat gtt 480 gt gct ggaag
aggat acgtt cgacggtctt ccgggcgaga cgcgatcctg gttcgagcaa
ng4 gaggggccgg catcatga 558 <210> 35 <211> 791

<i?% Rh hropaki's Page 18 01
mgﬁﬁ?%ﬁ”%%%@”%ééﬁﬂ 8%%%5%E%%§E§%%%q&§ngg listing) <220>
ccafBRAnTleBn BRI RrTEATeAdA DR ke 3P00DP PRET 1100

400> 3§ acgcgcggaa cgcctttcgg ctttgtcttt t gct ggat gg
mgﬁ@ggbtﬁﬁ@@gﬂ%g@ﬁh@qﬁ@gﬁ&gagﬁggﬁgg@@tlgEtgchtCC

gt ggggagag agacccaacg actgacctat ctctacccag 120
seigtcale auegaeer TracHel iR et grREgRIcEMagtdBacga ggt gect ceeg

cttt 180 tccatgtggt gccaat gt cagctcggtc
mgﬁ%@%@%ﬁ@&t gcetgttgttg cgatgégtgt 240 gtccgcacgg
gtcgattgac ttctgttgcg gcataacggt tttcgtcgtt cgcggagagt
<180Qy gcggctaaat gaattgcatc ctcgattgag cggagcattt
<21Cgaggcggaa cctggcgatg 360 atgggtctc tgtcttcatt
<2l1camaact gaa gcgt aaggg agtgttgccc tcccaccatg 420
<21y iRgolvamtvy cchygilgt gaa ct gagt caca gtttctcaat agact ccaag
tttgtgatcc 480 ttttactccc aaaatggggc atgatgtgtg

<n 9 cclc g ttcaggggcg aaagttcgac 540 acctcgaaag
?t% 44

ay 9%t L,t 9 aaagctgctg gcaacgtgat tcctgattcc

%%g agt accgggc ggttcaggtc gagccgaaga
tggtcagaaa agacccggaa 660
<400> 20
atgeggageg coteggetit ggaactecat tiiccacgea cecatecagg caalgeccca 60

gegccegttgg aaccgtttga agaacgtcte gagatgtttt ttgacctcag cgeeggtgeg 120
ggcaaccgta agecagicee ceggataggt gagggteace atcgeaggaa tgeceggeaa 180
afccatcatg ggagcccagt cgagtictge cattcgeaag atcateegig a 231

<210> 21

<211> 138

<212> DNA

<213> Rhodococeus erythropolis

<220

<221> misc_feature
<223> 1581bp to 1444bp pRET1100

<400> 21
atgttttitg acctcagege cggtgpeegc aaccgtaage cagteccceg gataggtgag 60

getcaccate geaggaatge ceggceaaate catcatggga geccagicga gttetgecat 120

tcgcaagate atcegtga 138

<210> 22
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gacccgaact ctgagcagtt ccagaagcag aaggacggca cgccggtgtg
gtcgatcgac 720 tgcattcggg tcgaccgggc at caggcaac
aaggcaat cg tgaccgtgac ggttccggac 780 gtgatggaac c 791
<210> 36 <211> 501 <212> DNA <213> Rhodococcus 01 March 2007
erythropolis <220> < > 1000bp to
11509pp pRET 1100 <4o%@§% cot%ng%t? tgl%?:it%%%acaac
<21bgteegt gaa tctctgccag ctcctgaaac cgctggtcag 60
<21g¢g Rebdogegy cidiopdgt gac cgctgatgat ttttggtctc attcgttccc
ccgcgctgac 120 gatgtacgcg gcgcagctgce ttccttccag
<220eggt ggct a act gggat gg gcgt gagggt 180 ccgaggccgce

<22
gcac gc gttgtccgcet tggaggtttg tgatctcgceca
<ngﬁ68%%?¥§? B%ﬁ%iég’cggctga acgtgcgtat ctggctgctc
gggct cgggt ggat at ggcg 300 gctgccaggc at aactcgcc

<48t 3¢gacttc gacgtggacg atgaagagtt ggcggaactg 360 Page

atgetedodd b VARG o0t o Rt 3RO 8GEN( S@auence | i sting)
gcttctctgec aaggcctcga ggacgacgac attggggget ggtctgecgga

atcpg@gyy gaaata ad@decggtggged gghatted tggb@ggcli2b cggt cacgg
atgatcttgc gaatggcaga actcgactgg 480 ct cccat ga
“ﬂﬁﬁﬁﬁﬁﬁﬁgﬁ%ﬂ@QBQwﬂﬁ%@@@QQVMW%QTEQ%B$E l&12> DNA <213>

Rhodococcus erythropolis <220> <221> g]sc feature
e B GS  § eSBb pREFL FO 60 57

aagctegege gggagceacet cgtitaceta geegacagag cgegggagat gaatigeace 300
tggotagaga taggtcagic gttgggotcic tetececacg gagegeagea gegeatcace 360
agaagccgee caaaaccege catccageaa aagacaaage cgaaaggegt teegegegte 420
tag 423

<210> 23

<211> 387

<212> DNA

<213> Rhodococeus erythropolis

<220>

<221> misc_feature
<223> 2792bp to 2406bp pRET1100

<400> 23

atgaatgaag acagagacaa cafcategee aggticegeg tegaaatget cogetcaate 60
gaggatgcaa ticatitage cgeactetee gegaacgacg aaaaccegtta tgecgeaaca 120
gaagacaatc gaccegtgeg gacacaacta tegeaacaac ageaggttgt cetgacegag 180
ctgacattgg cegaccacat ggaaaagetc gegeggeage acctegtita cetageegac 240
agagcgeggg agatgaattg cacctgggta gagataggte agtegtigeg teteteteee 300
cacggagege agcagegeat caccagaage cgeccaaaac cegocalcea geaaaagaca 360
aagccgaaag gogttcegeg cgtctag 387

<210> 24

<211> 342

<212> DNA
<213> Rhodococeus erythropolis
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gatcctggtt cgagcaagag gggccggcat cat gagaaaa tcggcgggag
tatctcggat 60 tcctatccgt ctcgggcgct ctcagtacgg
ggaagacgtt ggattcgatc tcgctgcgga 120 cgccgctcac
at cgccat gc agggcaaaac ccgat ccggc aaaagt cagg cgacgbhbdkach 2007
180 cgtgttagct caggcggj_g%ﬁ)g%gg@g%gmg%}l gagtc
<@l agggt ccg acccgacaca cgtactcctg gagcccttca
<naacalGeaAgy dggtgtccgag ccttacgtgg tttcgggact 300
<22gaatgegreagcgeaErygigg acat gct ggg ctgggt caag cgtgagtctg
atcgtcgcat 360 cgaccagatg tggcccctgc gtaccgacaa
ttttccgag ttcggggctt cgttcccget 420 gatactcgtc
<409t gét cgaag agtttcccgg gﬁatcctcgag ggggcagcgg acgaagacge
atgfrgdyt cARFRP Y BB EA EErEe R CHEH et ct®’ cgcaccecege

i SRS SR RSB R OpL R0 0 concec

gtieBAELILHat 6 a%%&@&%%@gaa@ég%ﬁg@gtgé’gc&é@t tdocggg gt caagat ga
ct ct gagggt 0 ggacgaaccg gagtcggtga gaatgcttca
gtitdcateegagegede stpgaag gaagecagicgigaegtcagt@) 24ggt cgagacc
ttcaagcctg gtacctgecct tttcgagaag ccag%agaag gccggcagat
UgeHEiY ClopoRt g HpAT RS AR P Iof SEEFCRFELRE e SBfagat at gcg
cgagccatcg agtcttcgga 840 tctgcgiftt ctcgccaccc
e AN ELRGHE CHA e degaat t ot {Bgct gagga 600
gttcggtgtg gtggatccgt catgactgga ccacaggaga gaaag 945
1§5230> 38 <211> 939 <212> DNA <213> Rhodococcus
<ihagni i <220> <221> misc feature Page 20 01 March
<2120@RA FPO4- 0397- OOSG FY( Sequence |isting) <223> 3350bp
<210 Ra4ib@iops pREPPABO0 <400> 38 at ggttgcgg tggaagagca
cacaggcggc gcctgggaac agctgtggct accgctgtgg 60
zgg%actggcaa ccgacgattt cctcgacggc gtctaccgga tgcggegatc
)
gcat t gagc

3 2 cgccgct acat cgagtc gaacccgcag
<2 g%% gomé%%%gfbtggt cgtggacgtt 180 gaccacccgg

acgccgcgcet gcgggecgetg tcggcggecg ggaat catcc tct geccgaac

<408405
atggaaaagce tcgegeggga geacctegtt tacctagecg acagagegeg ggagatgaat 60

tgeacctggg tagpagatagg tcagtegttg ggtetetete cecacggage geageagege 120
afcaccagaa gecgeccaaa acccgecaltc cagcaaaaga caaagecgaa aggegttceg 180
cgegictag 189

<210> 26

<211> 135

<212> DNA

<213> Rhodococeus erythropolis

<220

<221> misc_feature
<223> 2540bp to 2406bp pRET1100

<400> 26
atgaattgca cctgggtaga gataggteag tegttgggte tetetececa cggagegeag 60

cagcgcatca ccagaagecg cccaaaacee gecatceage aaaagacaaa gecgaaagge 120

gttccgegeg tetag 135

<210> 27
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gcgat cgt gg agaacccccg taacgggcac gcacacgctg tgtgggcgct
ggcagagccg 300 ttcacccgca ccgagtacgc ccgtcgtaag
ccgctcgect atgcggceccgc cgtcaccgaa 360 ggcctccggce
gcgccgt cca gggggacaag ggctattcgg gcct gat gac caaga@tbdegceh 2007
420 actcacggtg actggﬂ%%ggngﬁggkgggggwg@ﬁ cgagc
«199G8at ccct cgccgagcetc gaggcggaac tcggcatcca
<216atgEcgcca acgcgct ggc ggcaaacccg atcgcgeccgt 540

<21gagaskeRgacilEggdist cgg ccgaaact gc gccctgttcg aaaccgcacg
cacctgggcc 600 taccgcgaaa tccgcacca ctggggcgac
<22ggaccggcc tcggggccgc gatctatgcg 660 gaagccgcac
<né@3@%d§@gt cacgttcagg aacccggtca caggcaggcc cgatccactg
<12356771RIqg Y Taft acgcge cgt cgcggee tccattacce
gctggat cac tacaaagtcc 780 cggatgtggg ccgacggccc
<q0bgGtgt ct ac gaggccacat tcatcgccat acaagccgca 840
mggﬁggﬁgﬁg%gmﬁggkwaﬂ&ﬁﬁnggéﬁéﬁgﬁgggggg@@aaacc ggaaacgagc
gacgaaggtc 9 gaccggaacg cattgtggga ggcagaccgt
sttepg e geteg@atQPB@agwidd fhecc@Bag acdpdivtc dddaptte 212> DNA <213>
Rhodococcus rhodnii <220> <221> nmisc feature <223>
cag@pTyga ggAcEeec ZACBIBIES HRICTc aieckerp®seesy B gecggcegat

ogRRRCRCaR guachepoe L acaLcgen cagargedid ke gao
o2ol HGGAGFACE, JLGHACAGC LA Do0 BAYAREAL £ Ct Ct gecCgaa

cgcdatcgtg gagaaccccC gtaacgggca cgcacacgct 180
atet G L OAEQE cL@aRa@gaacc gttcaccaoge accgagtacg cccgtcgtaa
gccgctcgec 240 tatgcggecg ccgtcaccga aggcctccgg
cgcgccgt cc agggggacaa gggctattcg 300 Page 21 01 March
<21993Y FPOM4- 0397- OOSG- FY( Sequence |isting) ggcctgatga
iggﬁ aaccc gactcacggt gactgggaca cccattggct gcacaccgag
1300 Bg9cgat ecc f cgccgagct cgaggcggaa ctcggeatcc
acat gccgcc achgctgg 420 cggcaaaccc gatcgcgccg
<mbgagaacccg atcggcctcg gccgaaactg cgccctgttc 480
<221> misc_feature
<223> 3049bp to 3306bp pRET1100

<400> 28
atggtcagaa aagacccgga agacccegaac fetgageagt tecagaagea gaaggacgge 60

acgeeggtet ggtegatega ctgeaticgg giegaccggg catcaggeaa caaggeaate 120
glgacegiga cggticcgga cglgatggaa coggatgtig cggegecggt ggagtictee 180
gagatgattg ccpgtitctg getttegege agtggttege geatgtpgtt ticggeaage 240
geegtegett ctetetga 258

<210> 29

<211> 525

<212> DNA

<213> Rhodococeus erythropolis

<220>

<221> misc_feature
<223> 3577bp to 3053bp pRET1100

<400> 29
atgtegatgt actgeectee gotgaacgge cocagetetl coggagagag aacgaggeac 60
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gaaaccgcac gcacctgggc ctaccgcgaa atccgcttcc actggggcga
cccgaccggcec 540 ctcggggecg cgatctat gc ggaagccgca

cagat caacg ccacgttcag gaacccggtc 600 acaggcaggc

ccgat ccact gccagcaagc gagctacgcg ccgtcgcggc ct ccabt &bach 2007

660 cgctggatca ctaca S0 Ge g8t gt 99, .96588cd9cc
cogfeh Bl &kég&QQQEQQQQQ; cgdbdcGALEQEL A shacaagecge
acgcggt cgc aagat gagt g agaagaagcg cgaggcaaac 780
aca@ @9 AN gag EgaagadeiccCaaaegRagageatib@t ggg aggcagaccy
tgggcgctga 840 <210> 40 <211> 534 <212> DNA <213>
ageRredoeaccers sedagdini fecagaR@(nacctBR Meeavits c24Peat ure <223>
2945bp to 2412bp pRET 1000 <400> 40 at gaccaaga
tccgé@ef&f@%&gé%% eglytagar g g aeseessctecgg@t gllcac cgageggega
c cacat gc
o e B A e S Sagaa
wgggggﬂﬁ&&a%tﬁ&ﬁggﬁﬁgﬁﬁmg@&gﬁ&&&ﬁéwaﬁtqgﬁaacc 180
gcacgcacct gggcctaccg cgaaatccgc ttccactggg gcgacccgac
tgcdtrggc oo c24Qcaggoagngatctesatgeggaeagascgcacagat ¢
aacgccacgt tcaggaaccc ggtcacaggc 300 aggcccgatc
gettelgaat gjecteagye teeagfelbragreicl! te¥gfcgecgt cg2tggect ccat tacccgcet gg
360 atcactacaa agtcccggat gtgggccgac ggccctgcetg
-bChgcgaggc cacattcatc 420 gccatacaag ccgcacgcgg
i cg¢pagat g agt gagaaga agcgcgaggc aaaccggaaa 480
<216g@gegacga aggtcgaccg gaacgcattg tgggaggcag accgtgggcg
<2161 GRodpAcus SRBRPoI#]l <211> 438 <212> DNA <213>
Rhodococcus rhodnii <220> <221> m sc feature <223>
<220849bp to 2412bp pRET 1000 Page 22

<221> misc_feature
<223> 3571bp to 3053bp pRET1100

<400> 30

atgtactgee clecgetgaa cggecceage toticcggag agagaacgag geacceggea 60
acgtcegaga acacccegtt ticecactic ggateggecg geactetcag cggeacaget 120
tcggactgtg aacgatcact gaacacgttc geegettgee aacctgeege aaccageaca 180
aacacgagca cgagggcace cacacccage geaacgectt ticetitgga catttcegaa 240
cetttcgagg ggegacgatc agegatcaga gagaagegac ggegettgee gaaaaccaca 300
tgecegaace actgegegaa acccagaaac cggeaalcatl cieggagaac tecaceggee 360
ccgcaacate cggticcate acgtccggaa cegteacggt cacgattpee tigttgeetg 420
atgcecggte gaccegaatg cagtegateg accacacegg cgtgeegtee tictgettet 480
ggaactgete agagtteggg tettcegggt ctttictga 519

<210> 31

<211> 564

<212> DNA

<213> Rhodococeus erythropolis

<220>

<221> misc_feature
<223> 3339bp to 3902bp pRET1100

<400> 31
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01 March 2007 FPO4-0397- OOSG FY( Sequence i sting)

<400> 41 atgccgccaa cgcgctggcg gcaaacccga tcgcgececgtg
agaacccgat cggcctcggc 60 cgaaactgcg ccctgttcga

aaccgcacgc acctgggcct accgcgaaat ccgcttccac 120 01 March 2007

t ggggcgacc cgaccggcct ;pqg98%e8sdy gﬁ&%gﬂ&g% aagccgcaca
atgtEAkg Qﬁ%agé’c%t tgfégggg?é%&%ﬁg%gg@ct%‘?&%& 6o aggcaggecec

gat ccactgC cagcaagcga gctacgcgcc 240 gtcgcggcect

stieC@ e bAgeay Ltygat tagiraganagt gegcggatyglt gggc cgacggcecct
300 gctgtctacg aggccacatt catcgccata caagccgcac

cegmgglivgea Jetgptey tyaysBe Gtictepag eetigogpeg 18ggcaaaccy
aaacgagcg acgaaggtcg accggaacgc attgtgggag 420

el HO oG EHE LR S bt domrcaiay 110 207 <2125 DNA

<213> Rhodoc rhodnij  <220> <221 1sc feature
w3 R RORENS RO s 80508000405 at gggggcct
mgggaﬁgﬁgga@@gﬁgﬁgﬁﬁﬁg@a&h@@&gg&%gaagﬁ@gcggga ccagttcctc
6 gcacgggcag ccgagaaccg tcgccgggcc gtcgagctgc
ceegCpa geRguteehgaagimate b2Qtecte gegagat dzp ccgaggagat
gggaat ct cc accggaacgg tgggaaagct cctgcacgac 180
aaceyEearepeaLigitc iptrs e tiisatct Cewerdgiegeys<2®0> 43 <211> 174

<212> DNA <213> Rhodococcus rhodnii _ <220> <221> mni sc
ACTFALSEE [ LY S SH SRR I IS SEPRET fDo0  <400> 43

gliglgeegg aaggggttic glga 564

<210> 32

<211> 255

<212> DNA

<213> Rhodococcus erythropolis

<220>

<221> misc_feature
<223> 3648bp to 3902bp pRET1100

<400> 32
atgaatptct ctgacctgtt getttetgct cttecagagt ccaccegtee cecceggegat 60

ticgttegtt cgtggaaagt gecgagtgat gattactget atgagggtea taaccegcaa 120
ggctgcactt ctegtatgee ggtitgggte tetgeaaaaa actggtggte cacagaacee 180

gtactcgate cgetegticg tegetgtgag gtetticetg caaggeaaat cgtigigecg 240

gaaggepttt cgtga 255

<210> 33

<211> 669

<212> DNA

<213> Rhodococcus erythropolis

<220>

<221> misc_feature
<223> 4366bp to 5034bp pRET1100

<400> 33
atgggcacce cacgeccaag taaccgetgg tgegetggat atttcggegg tegtetegtg 60

agegggoaga ageggeacag cgaggecggc coggtagaaa teatettitt gatgetggea 120
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at ggccgagc cgcgggacca gttcctcgca cgggcagccg agaaccgtcg
ccgggccgtc 60 gagctgcgcg agcagggcct gaagtaccgc

gagat cgccg aggagat ggg aatctccacc 120 ggaacggtgg

gaaagct cct gcacgacgca cgcaagtacg cggt cagctc ctag 2VAfarch 2007

<210> 44 Page 23 01
'\'ﬁ{ Q)ggG FY Sequer;(ilistm%so <2125

g%%gg% Qthcal IR g‘cggggﬁ%&%%g@ > <221> nisc

3> Rhodococcus rh

gtogogeth bifppttci2 AR etoadd Bepbitoh ﬂg@%’é@@g@ﬁﬁr MOO00  <400> 44
atgcctgcgg gttcgactcg atgtagcggc gatccagtgc gtctgatcgce

mﬂgg&aﬁ@&ggtgﬁ@%&@@ﬁ@@@&gﬂ@%@ﬁgggamm@@ 30¢ggt t gcca
gt ggccacag c%%tagccac ctgttccc 120 aggcgccgcc
g2 gt lrgeteees PO LGB St gy gefaeeethc ¥t caca cacaagat cg

t cac a cagatgtttc
ot AR LA L AGIRCARA. GERASRIRH, 0908 OL1 LS
ccg@%%égﬂ@egig&%a acaaat lakied %&%@&Qé&g%ﬁgcﬁ@agcc 300

ttatcaggta tcccggggtt ccgggggtga <210> 45 <211>

gee@fchce ge@deRapt PMbAacg R bdzccRitoBpeorctussagthad it  <220> <221>
m sc feature <223> 4035bp to 3679bp pRET 1000 <400>

ARG LG At TG BGLS LBt EgYege gt¥gt ggcga
t ggt ggcc tgtggtctta 60 tcgtctcgg
g EAELY AT T RER S B PRRY e BRg P haca 120
scalcfi&AcOt gca ttgccatcge tggegcggtg ggtgtcttcg cttggeccca
agcggttacc 180

<210> 34

<211> 558

<212> DNA

<213> Rhodococcus erythropolis
<220

<221> misc_feature
<223> 4477bp to 5034bp pRET1100

;té%?gg(?az tcagggegeg geactacate gtegeegtga ctgeggttot cgeggteggg 60
ticttegegg tegeggttga gogtttetge tiectggteg tegeagteat cgetgcaceg 120
gegtoatopt tictgegega ctgggaateg aageggagge cogtacgggt ctttgaacgg 180
gealggaagg ggacacclga atcecccggt atigetetet cectiggeet gtegaacgtg 240
gegeeetete fgeegaggtt gaggaagttt gaaactggtt cgggpatacg cacactegtg 300
tittctttge cgeceggagt cactgeegag agetttgaga aagttcgece tgegetggea 360
gacgcgatgg gggotcaccg ctgecaagta gagaaggigg cceecggaca ggtecgegic 420
agagigattg atgaggatic gatgaagacg ccgegtgatg cgggatgege gaaagatgtt 480
glgctggaag aggatacgtt cgacggictt cegggegaga cgegatectg gticgageaa 540
gaggggcegg catcatga 558

<210> 35

<211> 791

<212> DNA
<213> Rhodococeus erythropolis

Page 18



ggcacgggga gctactggtg ggatccgccc agcgcgagct caccgaccct
gcagttcctg 240 tcaaacgagc agtaccggcg cctcgtgaca

ctgcgccggt tgcagggggc gctaccggtg 300 gtgtccctcg

t gggaagcgg attgtgcgtg tgggcctggec gtcgacgccg cttct ghMarch 2007

357 <210> 46 <211> 13.3% JoggG%eaél%gfsg%odococcus

pbhodnii  <220> <221> m sc feature 6bp to
<2367%9hmARET 1000 <400> 46 Page 24 01 March 2007
< EPH0039 22 0SE&HTY(0Bequence | i sting) atggtggccg
gt gtggtctt accgcgccgg gatcgtctcg ggccggcacc aggatttccc
tggttctggg tggtgttccc atccacgtge attgccatcg

<408f décg ttc 120 tt tt
VAT L e o U R P
gthtC o?%%a%%% g%%g%g% g%gcoaa% SRAARGARY GAGL AECYYC gectcgtgac

gcag cgct accggt ggtgtccctc

GHUOLRAYGH Oi.0Gat #0030 cgt cgacgcc

gtggcttCtgg@ﬁ%&%ﬂéﬁﬁag&g%%%gg <212> DNA <213>
tecaldipptiasoottie g ftirod Adchcaacc@R Qetg 22 pttani 340 f eat ure <223>

4381 by to 4830bp pRET 1000 <400> 47 atggccgctg

gtc"é%fﬂ@gtg@?éfﬁ% “ﬁ%@%&%”@@t E@@%é@cﬁ@?@aﬁ ctcgcege tgettcgegg
. 6CO . cccc?% . cgcacc gogcaccgtgg
et EPeey ¥5€cd°tgt ggat cga
atgt%%‘%gg&tg&ﬁ cgta&%gﬂg%&%‘g‘gag?g‘&g&gféég&&tg cggggcgt gg 180
tgtgccaatg caggtgtgaa ctgagicaca gitictcaat agactccaag tttgtgatee 480

tittactcce aaaatgpggc atgatgtpte cgtgectegg ticaggggcg aaagttcgac 540

acctcgaaag aaggcectega catggetttg aaagetgetg geaacgtgat teetgatice 600

teegegtacg agtaccggece ggticaggtc gagecgaaga tggtcagaaa agacccggaa 660

gaccegaact clgageagtt ccagaageag aaggacggea cgoeggtglg giegatcgac 720

tgcattcggg tegaceggge atcaggcaac aaggeaalcg tgacegigac ggticeggac 780

gteatggaac ¢ 791

<210> 36

<211> 501

<212> DNA

<213> Rhodococeus erythropolis

<220>

<221> misc_feature
<223> 1000bp to 1500bp pRET1100

<400> 36

cttgttacat ctgccacaac tgtecgtgaa tetetgecag ctectgaaac cgetggtecag 60
ggecttgegg aatcegigac cgetgatgat tittggtete attegticee cogegetgac 120
gatgtacgcg gegeagetge ticcttecag teggtepcta actgggatge gegtgageget 180
cegaggccge gittegttgt cgegeetgge gttgtecget tpgagptttg tgatetegea 240
cgecgegaac gaacggctga acgtgegtat ciggetgcte gggctegegt geatatggeg 300

gelgecagge ataactegee gtacgacttc gacgiggacg atgaagagtt ggeggaactg 360
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gt gcgt gagc gggcggt ggc cggct at ct ¢ gggaaggt cc gcccgaagac
cggcagtgga 240 atgtcggcgg aggcggccgc ggaggtcgcec

gcgat gcggc agcagat gac gaaggt gggg 300 aacaacctga

accagat cgc gagggcgat ¢ aacgccgggc aggt gccgt ¢ gcagabylybach 2007

362; gagt ccct gc agaag gﬁgngggggig gwgﬂgt gcagg

agtd 4999 £ ch0ac94p0ct cgacga

gmcc%gg%gt%gg%%gggz%ggg e by A L

oted2btpdl o6 AGa LIS tdA@E Abdtctte SaiQzvagadddsactgd Smof eat ure <223>
4621 by to 4830bp pRET 1000 <400> 48 atgtcggcgg

getcagtye pgditages ggaggt cgec gcgatPtgge agcagat gac gaaggt gggg
aacaacct ga accagat cgc gagggcgatc aacgccgggc
gccgtc gcagatggcc 120 Page 25 01 March 2007

60
23?% ?§0397-OOSG-FY(Sequence l'isting) gagtccctgc

129830099t g gctggagagg tgggggcagg agttggggcg gatggcggat

<2138@hoLAQY6E Gg@RkBocdCt cgacga ccagggct ga 210 <210> 49
<211> 177 <212> DNA <213> Rhodococcus rhodni i <220>

<22¢221> m sc feature <223> 4654bp to 4830bp pRET 1000
<22LA00s_f4Qrat gcggcagc agat gacgaa ggt ggggaac aacct gaacc
“223yatPergaltpakigdt®aac 60 gccgggecagg tgecgt cgea

gat ggccgag tccctgcaga aggggt ggct ggagaggtgg 120
«f99¢aggagt tggggcggat ggcggatcgg ctcgacgecge tcgacgacca
gatcgggcpéggg%aaégg%ggcoggcat catgagaaaa teggegggag tatcteggat 60

tectateegt ctegggeget cleaglacgg ggaagacglt ggaticgate tegetgegga 120
cgecgetcac atcgecatge agggcaaaac cegateegge aaaagtecagg cgacgtacaa 180
cgtgttaget caggeageag cgaacgegge ggticgagic gtagggiceg accegacaca 240
cgtactectg gagecctica aacatcgagg getgteegag cottacgtgg titegggact 300
gaalgegceag gecacgglge acatgelggg ctgggtcaag cgtgagtctg atcgicgeat 360
cgaccagalg tggeceotge glacegacaa gitticegag tleggggett cgticeeget 420
gatactegic ptgctegaag agtticeegg gatectcgag ggpgcagege acgaagacge 480
cgegitagge cgaaaacctg ccgagegtet cgeacceccge attteggecet acgtgegtea 540
gatagcageg cagtcggeaa aggetggaat tegeettete ctgetetege aacgagegga 600
ggcctegate attggeggcea atgegegtic gaatttcggg gteaagatga ctetgagggt 660
ggacgaaceg gagtegptga gaatgettca teegageget tececggaag actgtgecet 720
getegagace ttcaagectg gtacetgect titegagaag ccaggagaag geeggeagat 780
tatgcgatge gactttgteg gegagtacgg gagatatgeg cgagecateg agteticgga 840

tetgegtitt ctegecacee tecageaaga ceaggeccaa cgegaattet tegetgagga 900

glicggigtg gtoggatecgt catgactgga ccacaggaga gaaag 945

<210> 38

<211> 939

<212> DNA

<213> Rhodococcus thodnii

<220>
<221> misc_feature
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<210> 50 <211> 165 <212> DNA <213> Rhodococcus
rhodnii <220> <221> msc feature <223> 4666bp to
4830bp pRET 1000 <400> 50 atgacgaagg tggggaacaa
cct gaaccag atcgcgaggg cgat caacgc cgggcaggtg 60 01 March 2007
ccgtcgcaga tggccgagtcm%gbgﬁqggﬁng Laget-99 agaggt gggg
g

<2289C 39080 b% 2 rT98gcogat gg cggatc t cgacgcgctc
gacgaccagg gctga 165 <210> 51 <211> 453 <212> DNA

<213> Rhodococcus rhodnii <220> <221> m sc feature
<40&228> 5161 by to 4709bp pRET 1000 <400> 51 atgactctcg

atgefiage Beatc e Yo gyegdrewglcegeegectagt c@gcga act cggtatc
60 ggtcagccgc cgatccccgg gcgcgcaccg cagcgagcaa

ceaqlgee ARy cYer Rt dyuteel BlrecwE §e g et ¢! gt cgcggcgg
C tcaa tcececgeecee ca t tttttggc 180 Page
gm%%%%%mﬁgﬁﬁﬁgfﬁ%?ggﬁ%ﬁﬁ%&%@%@%ﬁ%%?%%(ég%uence listing)
gwagkgﬁﬁgﬁggagﬁ%ggﬁgaggg&%%gﬁ@&&g&g&gﬁgCﬁﬁgca at cagccggce
ccgcct cggt gcggtagctg tgcggggtgg ccttceccegg
geet g hgeagey haggeegeeasas gRedcbe ggagdfidy  Hlocgct gecc
gtgctgatct tcgcgatcac gtcagccctg gtcgtcgagc gcgtcgagec
ticaggRya cqgrpiasesFetiwtret et terssreceigrert c>dcect ct ccag

ccaccccttc tqgcagggact 420 cqggccatct acggcacc
gngtgé%ccg%&gé%ca% %ga%gggggéﬁoé&gcgtgatgag caagaacccg EZ% 99

actcacggtg actgggacac ccaltggetg cacaccgage ggegateect cgecgagete 480
gaggcggaac teggeateca catgecgeca acgegelgge ggeaaacceg ategegeegt 540
gagaacccga teggectegg cegaaactge geectgticg aaaccgcacg cacetgggee 600
taccgegaaa teegeticea ciggggegac cegaccggec teggggeege gatetatgeg 660
gaagccgeac agafcaacgce cacgiicagg aacceggtca caggeaggee cgafecactg 720
ccageaageg agetacgege cgtegeggee tecattaces gotggateac tacaaagice 780
cggalgtgge cogacggece tgotgtetac gaggecacat teatcgecat acaageegea 840
cgeggtegea agatgagtga gaagaagege gagpeaaace ggaaacgage gacgaaggte 900

gaccggaacg catigtggga ggeagaccegt gggegetga 939
<210> 39

<211> 840

<212> DNA

<213> Rhodococcus rhodnii

<220>

<221> misc_feature
<223> 3251bp to 2412bp pRET1000

<400> 39

atgeggegatl cagacgeact ggalegeege tacategagt cgaaccegea ggeattgage 60
aacctgcteg tegtggacgt tgaccacceg gacgecgege tgegggegct gteggeggee 120
gegaatcatc ctetgecgaa cgegategtg gagaacceee gtaacgggea cgeacacget 180
gtgtggecge tggcagagee gttcaccege accgagtacg ceegicgtaa geegetegee 240

tatgeggecg cegteaccega aggecteegg cgegeegice agggggacaa gggetaticg 300

Page 21



<211> 354 <212> DNA <213> Rhodococcus rhodnii <220>

<221> m sc feature <223> 5062bp to 4709bp pRET 1000

<400> 52 atgccacacc ggcttaccca cccgcgegtt cgtcgcggceg
gcccgetcga agtcccgece 60 ccaccgggtc gggtttttgg 01 March 2007

cggtgacctg caccgatcccmgggghg@gggig%ggggﬁg_ 120
secAANGRAGEAD. EOEARELAGGLACAALAGLL. LCAGUTU gect tecceg
gcccgtgcag 180 atacgccgcc aaccccttcg ggtcgcetgec
cgp@@h@elog@it dlggogatgrattgiapgne eogcgdtt @It cgt cgag
cgcgtcgagc cgatccgcca tccgeccccaa ctcctgeccc cacctctcca
cge@00cc gyegrace Betabcce? regryigyercatac ggecetict 4§tgacggeac
ctgcccggeg ttga 354 <210> 53 <211> 288 <212> DNA
8aa9L LA CRABHO EBCEEY FhBtiiorieeeaeprseaesssy > M sc feature
<223> 1 to. 261 RET 1000 <4 53 at gat gcgct
oG E ol el B SAORE, QL QR B0 70 o0t gt
mmgQ%gJ&g&&gﬁgg%aﬁgﬂhgga&gggkggggﬁggﬁ& aeg@at ctgcc
tcccacaatg cgttccggtc 120 gaccttcgtc gctcgtttcc
cgeiggitch tigeoke cgegtd Lidh@etccacticatebectgegavcgeg 180
tgcggcettgt atggcgatga atgtggcctc gtagacagca gggccgt cgg
ticagcenie RS eEy 2 BATF CERYSEIEE pfezsaeprY erRecec §fgt aat gga

ccgcgac cgcgtag 288 <210> 54 Page 27 01 March
e St ST deleloe satbune et I A0 <2115 985

<210=> 40

<211> 534

<212> DNA

<213> Rhodococcus thodmi
<220>

<221> misc_feature
223> 2945bp to 2412bp pRET1000

<400> 40

atgaccaaga acccgactca cgglgactgg gacacccatt ggetgeacac cgageggega 60
tcectegeeg agetegagge ggaactegge atecacatge cgecaacgeg ctggeggeaa 120
acccgatege geegtgagaa ceegategge cleggeegaa actgegecct gticgaaace 180
gcacgcacct gggectaceg cgaaatcege tiecactggg gegacecgace cggecteggg 240
geegegatet atgeggaage cgoacagate aacgecacgt tecaggaacee ggtcacagge 300
aggcccgate cactgecage aagegageta cgegecgicg cggectecat tacecgetgg 360
atcactacaa agtcceggat gtgggecgac ggecctgetg tetacgagge cacattcate 420
gccatacaag cegeacgegg tegeaagatg agtgagaaga agegegagge aaaccggaaa 480
cgagegacga aggtegaceg gaacgeattg teggagecag accgtggeeg ctga 534
<210= 41

<211> 438

<212> DNA

<213> Rhodococcus rhodnii

<220

<221> misc_feature
<223> 2849bp to 2412bp pRET 1000
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<212> DNA <213> Rhodococcus rhodnii <220> <221> m sc
feature <223> 2334bp to 2618bp pRET 1000 <400> 54
at gcgctgga tcgtgcgcgt ggaggccccc atcttctcgg ccagctcgceg
agctgtctgc 60 ttgcggcgga tcggtcgttc agcgcccacg 01 March 2007
gtctgcctcc cacaatgcgtFﬂﬁggﬁkﬁg§§Y§%%ngﬁ%ﬁ tcgct
cgtttccggt ttgcctcgeg cttcttctca ctcatctt gaccgcgt gc
<4088Q; ggcttgtatg gcgatgaatg tggcctcgta gacagcaggg
ate GG CHYaGee aeat LG Adikacehitbglcagkg abccagcggg
t aat ggaggc cgcgacggcg cgtag 285 <210> 55 <211> 336
cgazaPf@=cigaaRiRaczRivodercd ecaganiyotitdc KP20> <221> m sc
feature <223> 2907bp to 3242bp pRET 1000 <400> 55
BB PR FEEC CoRRACERAR Ut e gAY B LG P CRET gl Pat ¢ aggcccgaat

BRI SR EE R ARCR SERAROERE. SRt oou

gmg%ﬁg%&&gagoggﬁﬁgggﬁﬁﬁagg&ggg@a&&ggﬁﬁaﬁﬁgcgt gtgcgtgcecc
180 gttacggggg ttctccacga tcgcgttcgg cagaggat ga

getdd-ef ©ggeey ct@garn agegeca?dfetcecagergeac g3dgcgt ccgggat
ggt caacgtc cacgacgagc aggttgctca atgcct%cgg 300
agHEEELNREIIGCERLIGICALIE GURSE R weratpeRreigfsssryat:836 <210> 56
<211> 513 <212> DNA <213> @godococcus rhodnii <220>
EAPIFESEHEL feature +

<210=> 42

<211> 207

<212> DNA

<213> Rhodococcus thodmi

<220>

<221> misc_feature
<223> 2365bp to 2159 pRET1000

<400> 42
atggggocet ccacgegeac gatccagege atcatggecg agecgeggga ceagticete 60

geacgggcag cegagaaccg tegeegggee ptegagetge gegageageg cetgaagtac 120
cgegagateg cogaggagat gggaatctice accggaacgg tgggaaaget cetgeacgac 180
gcacgcaagt acgeggtcag ctectag 207

<210> 43

<211> 174

<212> DNA

<213> Rhodococcus rhodnii

<220

<221> misc_feature
<223> 2332bp to 2159 pRET1000

<400> 43
atggccgage cgegggaccea gtectegea cgggeageeg agaaccgteg cegggeegte 60

gagctgegeg ageagggcect gaagtacege gagategeeg aggagatgge aatctccace 120

ggaacggtge gaaagetect geacgacgea cgeaagtacg cggteagete ctag 174

<210> 44
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<223> 1650bp to 2162bp pRET 1000 <400> 56 atgcggattg
aactagttca tttggggaac gatgacctga tgaccgggga tcgtgaccta
60 Page 28 01 March 2007 FPO4-0397- O0SG FY( Sequence
l'isting) cccatgctga ccatcgccga ggcggt ggac gcgacgcabdlarch 2007
ccagt gagag cacgat caa9@%9397%@.9?%%%91109%9 ggege
<19t hgFcgaac gcggtccgca ctgccgacgg gaagtggatg 180
<at eecct cg gt gacctatc agcggcaggg ctgagaccag ggaaaat ggc
<21gaxact@as 4 ccggtgaccc cttcaaatga ccgggtccgt
gacct ggcag ctgagaacgc cgagctccgt 300 cagcgcctgg
<£%tgtgg§gga agccct ggcc agcgaacgca atcggatcat cgacgtgcag
<2283 [use fagat gc_tccggat gct cgaagcccgg ccggt gt cgg
<”é%é?68§@8§%@@§ﬁﬁéﬂﬁtt 420 ccagtggcgg gtccgecgec
gcccgtcccg geccgecgatg gt cgggcagc tacgggcgcc 480
<ol ggcccgga tacgtcgacg gettctcgge tag 513h<§10> 57
atge 1éddeg a cgg&ﬁ Rutc %@Q& Cyg rno nii <220>
= TES T bl apil MRl obp t e 2182bp PRET 1000
agacgdQ@radpihart gaticgggeecat@gbgacat agmgoteat gt g accat cgccg
aggcggt gga cgcgacgcag 60 accagtgaga gcacgat caa
AZZRREPELCGEIET Y IEHEACEFgHRagLe frettevgerageige gbgtccge 120
act gccgac aagt ggat gattcccctc ggtgacctat cagcggcagg
“m88€§§8§%%§“%%6m @%%%%&%F&&gaagﬁﬁE tg cccggt gacc
aealifiled GRAALIACCH0ALLAD. LABELL40R. 280300001 GagAAC
ccgagctccg tcagcgecctg gccgtggccg aagccctggc cagcgaacgc
tatc3 Qb tcRDEOOGRAEAt Cgacgt gca gcamcagat g ctccggat gc
t cgaagcccg gccggtgtcg 360 gccctggagc ccgcggeggt
t ccagt ggcg ggtccgccge cgecccgtccc ggeccgecgat 420

<21 @ﬁégggcag ct acgggcgc cctggcccgg atacgtcgac ggcettctcgg
3} i%%ﬁm <210> 58

<213> Rhodococcus thodnii
<220>

<221> misc_feature
<223> 4035bp to 3679bp pRET 1000

<400> 45

atgggotept tattgettgt tgegteggee goegtggega togtggecgg tatgptetta 60
cegegecggg atcgietegg geecggeaccea ggatttecet ggttetgget gotgtteeca 120
tecacgtgea tigecatege tgeegeggtg gatoteticg cttggeccca ageggttace 180
ggcacgggea getactpgte geatcegece agegegaget cacegacecet geagttectg 240
tcaaacgagc agtaccggeg cetegtgaca ctgegeeget tgcagpgpege petaceggtg 300
gteteccteg tgggaagegg attgtoegtg tggeectgge gtegacgeeg cttetga 357
<210> 46

<211> 318

<212> DNA

<213> Rhodococcus thodmi

<220>

<221> misc_feature
<223> 3996bp to 3679%p pRET1000

<400> 46
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<211> 450 <212> DNA <213> Rhodococcus rhodnii <220>
<221> msc feature <223> 1713bp to 2162bp pRET 1000

<400> 58 atgctgacca tcgccgaggc ggtggacgcg acgcagacca

gt gagagcac gatcaagcgc 60 Page 29 01 March 2007 01 March 2007

FPO4- 0397- Q0BG FY( Seqlbis%@.%%ﬂdo%kggz SQcGlgsaat
e S I00GO60L 1 EECIARROGADLECAGACLH cgaggggaa gt ggat gatt

cccctcggtg acctatcagC ggcagggctg agaccaggga
tget@eiad GO efatanghoagaa detodbgaaccido caaat gaccg
ggt ccgtgac ctggcagctg agaacgccga gctccgtcag 240
getigagere bgoretiy ceRyireeay agdrciegceyyesagecegaac gddat ¢ ggat cat cga
cgtgcagcaa 300 cagatgctcc ggatgctcga agcccggccg
eGP SR T agC TR GG earssD >t ggcgggt ¢

C C C t ctac gggcgccctg

e L L R e R e BP0 P50 22280725
%mﬁ%%&%d§%§ <212> DNA <213>3Rhodococcus rhodnii <220>

<221> misc feature <223> 1827bp to 2162bp pRET 1000

<400> 59 atgattcccc tcggtgacct atcagcggca gggct gagac
<21@agggaaaat ggcgaaacct 60 gacccggtga ccccttcaaa
<2l{yaetgggt ¢ cgt gacct gg cagct gagaa cgccgagetc 120
<21%§?§%C cc & ccgt ggc cgaagccct g gccagcgaac gcaat cggat
<2da &ng“@f ' cagcaacaga tgctccggat gctcgaagcec
«mBggccggt gt cggccct gga gcccgecggeg 240 gttccagtgg
<22¢99ac GEMeL gccgeeccgtc ccggecgecg atggtcggge agctacggge
<2230Q381bp to 4830bp pRET1000

<400> 47

atggcegetg acgetgeate tgacgacegg cggaccgagg teegegeege tgettegegg 60
geegetgacg cggeececgge gaagegeace cgeacegteg cggtgegpet gacegatggg 120
gaggaggccg cglggatega cgeegegetg gecgaltggee accggeaget cggggegtge 180
glgeglgage ggocggigge cggetatete gggaaggtee geccgaagac cggeagigga 240
atgtcggege aggeggccge ggageicgee gegatgeggce ageagatgac gaagetgepe 300
aacaacciga accagafcge gagggcgate aacgeeggge aggtgecgte geagatggee 360
gagtceetge agaaggegte getggagagg tgggoacagg agttgggocg gatggeggat 420

cggelegacg cgelcgacga ccagggetga 4350

<210> 48

<211> 210

<212> DNA

<213> Rhodococcus thodnii

<220>

<221> misc_feature
<223> 4621bp to 4830bp pRET 1000

<400> 48
atgtcggegg aggeggeege geagetegee gegatgegge agcagatgac gaaggtgege 60

aacaacciga accagaftege gagggegate aacgeeggge aggtgecgte geagatggee 120
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gccctggecc ggatacgtcg acggettctc ggctag 336 <210> 60

<211> 288 <212> DNA <213> Rhodococcus rhodnii <220>

<221> msc feature <223> 1875bp to 2162bp pRET 1000

<400> 60 at ggcgaaac ctgacccggt gaccccttca aat gaccydylarch 2007

tcegtgacct ggeaget gagFIQQ-os@%%Q@%QS&QcE;&cQ%B agcg
saeRGHIREGOL B IFCHRA0GEGHHAGLARCOA, agfcgy 120

at catcgacg tgcagcaaca gatgctccgg atgctcgaag cccggccggt
cep@tea@Usaeh@a dBectgagcccgecgg cggttoccagt ggcgggt ccg

ccgccgeccg tcccggecge cgatggtcgg 240 Page 30 01 March

2007 FPO4-0397- O0SG FY( Sequence listing) gcagctacgg
<21 Eq%cctggc ccggat acgt cgacggcttc tcggctag 288 <210>
ii 11£211>7264 <212> DNA <213> Rhodococcus rhodni

<221> m.sc feature <223> 1906bp to 2169bp pRET

< 0 mbgﬁaﬁgmgT'atgaccgggt ccgtgacctg gcagct gaga
<pr@cgccgagct ccgtcagcgc ctggccgtgg 60 ccgaagccct
<209eEageMHaa cgcaatcgga tcatcgacgt gcagcaacag atgctccgga
<2232 @651bigiotigyhagRETC@ggccggt g t cggecct gg agcccgcecggce

ggttccagtg gcgggtccgec 180 cgccgeccgt cccggcecgcec

at ggt cggg cagctacggg cgccctggcc cggat acgtc 240

“40Bad gettct cogetaggag ctga 264 <210> 62
atgcggeagcragatgacgaa gggtlg%ggaaca cctgaacc agatcgegag ggegatcaac 60

geegggeagg tgecgiegea gatggeegag teectgoaga agggetgget ggagaggtge 120

gogcaggagt tgggpoggat ggeggategg ctegacgege tegacgacea gggetga 177

<210> 50

<211> 165

<212> DNA

<213> Rhodococcus thodnii

<220>

<221> misc_feature
<223> 4666bp to 4830bp pRET 1000

<400> 50
atgacgaagg tegggaacaa cctgaaccag afcgegageg cgatcaacge cgggeaggteg 60
cegtegeaga tggecgagic cotgeagaag gggtooctgg agagetigege geaggagite 120

goocggateg cggateggcet cgacgegete gacgaccagg getga 165

<210> 51

<211> 453

<212> DNA

<213> Rhodococcus thodnii

<220>

<221> misc_feature
<223> 5161bp to 4709bp pRET 1000

<400> 51
atgactcteg aageccatee geteggegac cgtctgegeg atgtccgega acteggtate 60

ggteageege cgatcecegg gegegeaceg cagegageaa tgecacaceg gettacceae 120

cegegegtie glegeggegg cocgelegaa gtecegecee cacegggleg gotitttgge 180
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<211> 258 <212> DNA <213> Rhodococcus rhodnii <220>

<221> m sc feature <223> 810bp to 553bp pRET 1000

<400> 62 atgctatggg aggtatgcac ctttcgcgcg ttatgtacgc

at cct gggca ccctgggcac 60 gaccgacctt ctagcgatcg 01 March 2007

atggtgttct tggacat gCtFﬂOQQ%%%—%Y% gl{cgflﬁgh 120

A &hacheacay tcccattccg
e B ac TR0 R e e GRS hs T That accocs

ez @UURCRAREHE: €@OGCaE OiticaBictedggteci4d 3@gcgggccygg
gggtttga 258 <210> 63 <211> 540 <212> DNA <213>
gtesRis od olg ggatt s asttod Rlicigccctg 2R BegagRRdtcgagic s 36 eat ure <223> 1
17bp to 656bp pRET 1000 <400> 63 Page 31 01 March
BaloOgSEF CCSRIRAAL X e e R peastie iE8ea ¥ s fPthg)  at gggaggcec
acacc ta ac atgctcgccg, cccaggagca gcgccggaag
%%%@%%%?éﬁgﬁé %%g%%g%gcagaa acgcé%%tac gcgaccgcaa
aagcccaagc agaacgcgcc 120 gcgaaggcca aggacgccgc
<21¢gaaat ggacc gaggtcgccg gcggcggcta ccagcgggac 180
<21¢t g6gcggga tgaacctgcg actgtgggtg gct gaggacg gcgectggtc
<2lgatd@cct cg 240 aagaaggacc ccgaccgcca gtacgccgca
<ﬂg@ﬁ€%§@E@§ﬂ§@ﬁccgtcgc gcaggcccaa 300 gccgecggeca

<n§ gccacagc gaaaacgcag gcccaggcga tgt ggaagca ggtcccggec

<22
<22

>O.mqg%%9gcgca ccgagt cagc caccagagcg gtccggcgcg
g%%&g&gg%wggﬁﬁﬁq&ﬁcc 420 accaaacccg ccgaggtcaa
acccccggec cgccgccagg gaccaaccat gccgcagtcg 480

<400> 52
atgccacacce ggettaccea ceegegegtt cgtegeggeg gecegetega agteccegeee 60

ccaccgggte gggtittige cggtgacctg caccgatece gegateaceg tecegeegge 120

aatcageegg cocgectegg tgeggtaget gtgegggete gecttecceg geeegtgeag 180

atacgeegee aaccoctteg ggtegetgee cgtgetgate tiegegatca cgteageect 240
gateglegag cgegtegage cgatecgeca tecgecccaa cleetgecee caccteteca 300
geeacccett ctgcagggac teggeeatct gegacggeac ctgeeeggeg ttga 354
<210> 53

<211> 288

<212> DNA

<213>» Rhodococcus rthodmi

<220>

<221> misc_feature
<223> 2331bp to 2618bp pRET 1000

Ztégz)l?gizgﬁ ggategtgeg cgtggaggee cecafettet cggecagete gegagetgte 60
tgettgegge ggateggieg ttcagegece acggtetgee teccacaatg cgticeggic 120
gaccttegic getegtttce ggtitgecte gegettette tcacteatet tgegacegeg 180

tgeggcetigt atggcgatga atgtggecte gtagacagea gggeegtcge cecacateeg 240

ggactttgta gtgatccage gggtaatgga ggecgegacg gegegtag 288

<210> 54
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gcceccggggt at cagccacc cggccgcgac cgaggt cgag aat ccggaat
gggactgtga 540 <210> 64 <211> 510 <212> DNA <213>
Rhodococcus rhodnii <220> <221> misc feature <223>
147bp to 656bp pRET 1000 <400> 64 atgctcgccg 01 March 2007
cccaggagca gcgccggaagm%ggggg@ggng agcag acgccagt ac

190 5gfCcgaccgcaa aagcccaagc agaacgcgcc gcgaaggcca

<1ag@agpgccgc gaaatggacc 120 gaggtcgccg gcggcggcet a

<218€ &geyggas gigicgcggga t gaacctgcg actgtgggtg 180
gct gaggacg gcgcctggtc gat cacctcg aagaaggacc ccgaccgcca

<22t acgccgca 240 ggtcaggccg acaccgtcgc gcaggcccaa
<22 E@gg_@@%% cggccacagc gaaaacgcag 300 gcccaggcga
<2 LG ca SR Y Ycc gacaagcgeca ccgagt cage caccagageg

360 gtccggcgcg tgatcgcgga tctcaccccc accaaacccg
~406€gaggt caa acccccggcc 420 cgccgeccagg gaccaaccat
atg JOEH GRALLH HLELLH APl LRABGS AR GRICHICgac 480

cgaggt cgag aatccggaat gggactgtga 510 <210> 65 <211>
ttgc@odga tog@d e adobibeaPd S ctRhadog@t cugtcgdaodr i <220> <221>

m sc feature <223> 306bp to 656bp pRET 1000 Page 32 01
ctegjBaIATHEE e c PRA (IR EOHRG SPvg g8 ueHice | i sting) <400>

65 at gaacctgc act gt t ct ga ac cct t
eeeEht HPOTIE Pt A RS A Rt e EE JHECREE Bt acgoagc
ot ARRLEAYICE 1IBLAR CALAT. £aRAIICCCa agecgeggec 120
<210> 55
<211= 336
<212> DNA
<213> Rhodococcus rhodnii
<220

<221> misc_feature
<223> 2907bp to 3242bp pRET 1000

<400> 55
atgggtetee cagtcaccgt gagtcggptt ctipgteatc aggeccgaat ageecttgte 60

ccectggacg gegegeegga ggecticggt gacggeggee geataggega geggettacg 120
acgggegtac teggtgeggg tgaacggete tgecagegee cacacagegt gtgegtgece 180
gitacgggog ttetecacga tegegticgg cagaggalga tteceggecg cegacagege 240
cegcagegeg gegtecgget getcaacgte cacgacgage aggttgctea atgectgegg 300
gttegacteg atgtagegge gatccagtge gictga 336

<210> 56

<211> 513

<212> DNA

<213>» Rhodococcus rthodmi

<220>

<221> misc_feature
<223> 1650bp to 2162bp pRET1000

<400> 56
atgcggattg aactagttca tiiggggaac gatgacctga tgacegggga tegigaccta 60

Page 28



acggccacag cgaaaacgca ggcccaggcg atgtggaagc aggtcccggc

cgacaagcgc 180 accgagtcag ccaccagagc ggtccggcgce

gt gatcgcgg atctcacccc caccaaaccc 240 gccgaggtca

aacccccgge ccgccgccag ggaccaacca tgccgcagt c ggccceydybgeh 2007

300 tatcagccac ccggcggysydsH-GEeaey a..9 cggaa

ek LR I B 1o
wcﬁ%%goco%%%gﬁﬁﬁg%ﬁﬁééké %Oﬁm% 1>m s¢ feature <223>
cgodh DR Rt @@ Bl iR de g L0 ctecsehQ 2B ot gIsggaagce

aggt cccggc cgacaagcgc accgagtcag ccaccagagc ggtccggcgc
attc@Oteg gragddtcgeagopeed tdgrace evagiecamadse gécgaggt ca

aacccccggc ccgccgccag 120 ggaccaacca_tgccgcagtc

CSHHET CEGHE CRAT TR A Gt H g t®hadt cga 180

tc a tgt 201 <210> 67 11> 1326
e SR S BB R R R e 3305”2215 mi s
cana@ﬁc%c@ga@&%é’ﬁ%gé&gﬂ'é&%@tg&éﬁ cﬁé&pﬁc %%%Iég@cocho <400> 67
atgggcttcg agagtcatcc gtgggtggcg gtgcggcacg acgacgacca
coat@b@eRcgtge fldcetg@tegiscdsde clegggCigr@tdeotect @&gggcegt g
acct ggaaga acagcaacga ccggtggag% 120 gtcgtcgagg

clergatgrgetes htegdat gc gegecacgge’d tgat cgaggt ggcgageccg
180 gagcgggccc gtggccggca agccagcagc ggcgagcaac

-19¢6gcgcggt gcggaccggc 240 aaggtggcgc agcgggacgg
«hcthigagggaa attgtgaccg ccgecccgecga catcgeccgca 300

<216096¢8@a0999t g t gggggcgtt cgaagtggcg ctcgtacaga acccgattac
<218c gaghgeag e Page 33

<220>

<221> misc_feature
<223> 1689bp to 2162bp pRET1000

<400> 57
atgaccgggg ateglgacct acccatgetg accatcgeeg aggeggtgga cgegacgeag 60

accagtgaga geacgatcaa gegecgectg cggtegggeg cgttccegaa cgeggteege 120
actgccgacg ggaagtggat gattecccte ggtgacctat cageggeagg getgagacca 180
gggaaaatgg cgaaacciga cecggtgace cetfcaaatg accgggteeg tgacctggea 240
getgagaacg ccgagelceg teagegectg geegtggecg aagecetigge cagegaacge 300
aatcggalca tegacgigea geaacagatg ctecggatge fegaageceg geeggtgteg 360
geectggage cegeggeggt tecagtggeg getecgecge cgecegtece ggecgecgat 420

getegpgeag ctacgggege cotggeoegg atacgtegac ggettetegg ctag 474

<210>= 58

<211> 450

<212> DNA

<213> Rhodococcus thodmi

<220>

<221> misc_feature
<223> 1713bp to 2162bp pRET1000

<400> 58
atgctgacca tegeegagge gelggacgeg acgcagacea glgagageac gatcaagege 60
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01 March 2007 FPO4-0397- OOSG FY( Sequence i sting)

gt gcggcgca acgtcgcgaa gacgggccgg at gaat ggct acagcttcaa
cctgcccgge 420 tacgtcgacg ccgccgggga gccgatctgg

ttgccggect ccaaactcga ccgggggg 480 tcctggtcac 01 March 2007

agct ggaaaa gacgct gaccpRasHSees ey g&gg&%% cgccggcgag
czeftlet GRARGALL LR £ 9600 Ggmé?g ‘g%?géa Cigpegecgegt
gggagcagcg ccgccgcgag cggcggcg agcagttcgc
cw@@@%@Qﬁ&Qﬁg@@ﬁﬁagﬁﬁ@ﬁgﬁﬁﬁggﬁﬁﬁa&@ﬁgﬁi9@0939 660
acggccgggc ggatccgcgc cgaacagtcc gcggacacga agtggaagca
gtgaggtiyaeaatgeny sFR@zacptagt L gareasgereargies g24¥gccgaggag
caggctgccg aggcagcgcg ggtcgcctcc 780 ct gt cat gg
CECqiRRG FREAEREe %%@&%C&Cﬂ%@@‘@%%ﬁﬂ@%g%@% €cca ggagcagcge
a G c gt acgcga
T R S R e
gtgg%gg%%g&@e@@ec t898669R001:4CH6000605: QAL acag 960
cgggacgt gc gcgggatgaa cctgcgactg tgggtggctg aggacggcgc
gec@bggtzegatet d020ag acct cgaaga aggaccccga ccgccagt ac
gccgcaggt ¢ aggccgacac cgtcgcgcag 1080 gcccaagccg
cggccacggc cacagcgaaa acgcaggccc aggcgatgtg gaagcaggtc
zg ccggccgaca agcgcaccga gtcagccacc agagcggtcc
a1 g gtgat cgcggatctc 1200 acccccacca aacccgccga
19954308668 1G&@GIcccgcc gccagggacc aaccatgccg 1260
cagt cggccc cggggt at ca gccacccggc cgcgaccgag gtcgagaatc
<2260g0aat ggga 1320 ctgtga 1326 <210> 68 <211> 1194
<222t fEINAe <213> Rhodococcus rhodnii <220> <221> m sc
<22RedPATbeto2 P2BPRB2TBp t o 656bp pRET1000 <400> 68
at gcgcgagg tcgaacgcgc gcacggcctg atcgaggtgg cgagcccgga
gcccgt 60 ggccggcaag ccagcagcgg cgagcaacgc

atgat gccgt fat% (iagcc%% fe‘ aggatg%g %a accg ggggacggt c
a 6 Cc gcg cgccgcagg ccagggtgtg

gaccl:§gan o%%&agéa%&éggt@&%&%g Q%Etgé’ggal @&2gaac 1gcgattacce
gagt gcaggt gcggcgcaac 24

cglcagegee tggecgtgge cgaagecctg gecagegaac geaateggat categacgtg 180

cagcaacaga tgcteeggat getegaagee cggecggtet cggecctgga gecegeggeg 240

gttccagtgg cgggtecgee geegeeegte ceggeegeeg atggteggee agetacggge 300

geeetggeee ggatacgteg acggeticte ggetag 336

<210> 60

<211> 288

<212> DNA

<213> Rhodococcus rhodnii

<220

<221> misc_feature
<223> 1875bp to 2162bp pRET1000

<400> 60
atggcgaaac ctpacceggt gaceecttea aatgaccggg teegtgacct ggeagetgag 60

aacgccgage tecegicageg cetggecgte gecgaagece tggecagega acgeaategg 120

afcatcgacg tgcageaaca gatgetcegg atgetegaag cecggeeget gteggeectg 180

gagecegegg cggticcagt ggegggtceg cogecgeceg teccggeege cgatggtegg 240
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gt cgcgaaga cgggccggat gaat ggctac agcttcaacc tgcccggcta
cgtcgacgcc 300 gccggggagc cgatctggtt gccggcectcc

aaact cgacc ggggtttgtc ctggtcacag 360 Page 34 01 March

2007 FPO4-0397- O0SG FY(Sequence |isting) ctggaaa@yddarch 2007

cgct gaccag accccgccch}g,g_%ggg%g@_ngg&%g% gacggt gccg

gcaék%ggg ggﬁg%g 9&%&@&0§t9§1@§579t9§%%0t&9 ccgce gagcagcgcc
gccgcgaggt cggcggcgag 480 cagttcgcag ctgcccgcet g

ggagcaggcc cgcgcgaatg ttggtgagac ggccgggcgg 540
<214t otgcgccg aacagt ccgc ggacacgaag tggaagcagg tgaacgaggc
<2lgt €gfaccagc 600 caagaccggg ccgaggagca ggctgccgag
<ﬂ§b§§§%cggg tcgcctccge tgtcatggga 660 ggccacccga
<2183 t%egMgdBcat gct ¢ gccgecccagg agcagegecg gaagecgt gg
-§20 actccggagc agaaacgcca gtacgcgacc gcaaaagccc
RAQEAGaARALY cgccgcgaag 780 gccaaggacg ccgcgaaatg
<2289G6@BYRL FoBFAaac@acy gctaccagcg ggacgtgcge 840

gggat gaacc tgcgactgtg ggtggctgag gacggcgcct ggtcgatcac

ct cgaagaag 900 gaccccgacc gccagtacgc cgcaggtcag
<d0§eefacaccg tcgcgcaggc ccaagccgcg 960 ccacggcca
mﬁ%%@ﬁ@%ﬁﬂ%@8&@§§@é@ﬁﬁé%@%@%ﬁgﬁggéﬁﬁﬁﬁag%%ccc ggccgacaag

1020 cgcaccgagt cagccaccag agcgqgtcc cgtgatc
co O FRF A (LT AR ] G608 AHTtE8ag 2F casaceco
@agggﬁegg&gﬁg@gﬁ&@g%&&gqggg&aﬁagg%gg£gg%%6009 1140

tatcagc cacccggccg cgaccgaggt cgagaat ccg gaat gggact
cec@b@A cdck@dgcc 5ddi2e i chddbl 2cQB8Bcc Edbadnrc DNB <213>
Rhodococcus rhodnii <220> <221> misc feature <223>
gacEB5B4tppctiepag8BBbp pRET1000 <4B0> 69 at gaat ggct
acagcttcaa cctgcccggc tacgtcgacg ccgccgggga gccgatctgg
a1 Q ttgccggect ccaaactcga ccggggtttg tcctggtcac
<2 gﬁggaaaa gacgctgacc 120 agaccccgcc cggaccgcct
-189¢K@gcgag gagacggt gc cgcggaagcg gctcgagecge 180
<219€ @UGHARAL 1Q@Hagcagcg ccgecgcgag gtcggcggeg agcagecge
agctgcccgc 240
<220>
<221> misc_feature
<223> 810bp to 553bp pRET 1000

<400> 62
atgctatggg aggtatgeac ctticgegeg ttatgtacge atcetgggea ceetgggecac 60

gaccgacctt ctagegateg atggtgtict tggacatget fegecaggee tgegtetgtt 120

cectacgete cacgaaagece tictegetcet ctgetcacag teccaticeg gattetegac 180

ctegptegeg geegggteee tgataceceg gggccgactg cggeatgett ggtecetgee 240

ggeggocegg ggotttga 258

<210>= 63

<211> 540

<212> DNA

<213> Rhodococcus thodmi

<220>
<221> misc_feature
<223> 117bp to 656bp pRET 1000

<400> 63
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t gggagcagg cccgcgcgaa tgttggtgag acggccgggc ggat ccgcgce
cgaacagtcc 300 gcggacacga agtggaagca ggt gaacgag

gcgttgacca gccaagaccg ggccgaggag 360 caggctgccg

aggcagcgcg ggtcgectcc gctgtcat gg gaggccaccc gacaceybdfach 2007

420 cgggacatgc tcgccggg_ﬁn%gggggggggwggg gcecgt
atgBIBGLLLI0R G RAPRABEAL L8 cag AU R @ C&Pcaaaage

CCaagcagaa cgcgccgcga aggccaagga cgccgcgaaa 540 Page
cegi@dPncld doghRbeinacd@Bsfac pbdR6dcal 3R ARSI &equence | i sting)

t ggaccgagg tcgccggcgg cggctaccag cgggacgtgc gcgggat gaa
gegpetcgrigarcagecaafizeteg ergticpy et ayzeagrylacggegace cldfgt cgat ¢

acct cgaaga accccga ccgccagtac 660 ccgcaggtc

a

SIFEPGRUHACRE LY SRS LAY T Y CYgcdBegge cacagcgaaa
720 acgc at gt C tc ccgaca

vl SRASROTESEPATEIRL B0 SRR, cppOCCac:

gec& 96808 LG ACREELAE LR ARE LRBLEI B H0icaaRBCC 840

ccggcccgec gccagggacc aaccatgccg cagtcggccc cggggtatca
gacQEGECCHggRe 80gacyugasegagcgieegagaate ¢ggaat ggga

ctgtga 936 <210> 70 <211> 153 <212> DNA <213>
ACCTRFOWHEETIEBUL 2FITeRTPH deccsRIBFaccedP socgeigt HEhat ure <223>

3355bp to 3507Q%(9RET 1000 <400> 70 agcacactca
BCERRRIC AT YRR eI Bt g e YA Ba e a%‘ caa gtcagatgtt

60 tcggtttctg gagcggtcct ccagaccttt gagatccgct
<16€@@aaacgt ccacaaatta 120 ttggggtacg tcgaaccaag
«21Cetsiat cagg tat 153 <210> 71 <211> 61 <212> DNA <213>
<21Rh@decoccus rhodnii <220>

<213> Rhodococcus thodmi
<220>

<221> misc_feature
<223> 147bp to 656bp pRET 1000

<400> 64

atgctegeog cccaggagea gegecggaag coglggactic cggageagaa acgecagtac 60
gCgaccgraa aageccaage agaacgegee gegaaggeca aggacgeege gaaatggace 120
gaggtcgeeg geggeggeta ccagegggac gigegeggga tgaacetgeg actgtggete 180
getgaggacg gegeetggte gateaccteg aagaaggace cegaccegeca gtacgecgea 240
ggicaggeeg acacegloge geaggeccaa geegeggcea cggecacage gaaaacgeag 300
geecaggega tgtggaagea geteccggee gacaagegea cegagicage caccagageg 360
gtecggegeg tgategegga tetcaccece accaaacceeg cegaggteaa acecceggee 420

cgeegecagg gaccaaccat gecgeagteg geeceggggt atcagecace cggeegegae 480

cgaggtcgag aatccggaat gggacigtga 510

<210> 65

<211> 351

<212> DNA

<213> Rhodococcus thodmi

<220>

<221> misc_feature
<223> 306bp to 656bp pRET 1000
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<221> msc feature <223> 4290bp to 4350bp pRET 1000

<400> 71 gagctatgcc cagggttgcg cagtgacttc gtcactgcgt
aaccctgggc gctcgcctcec 60 c 61 <210> 72 <211> 325

<212> DNA <213> Rhodococcus rhodnii <220> <221> i béarch 2007

feature <223> 3570bp ge 36 01
Mar ch 2007 FPO4-0397h%ég%?é@?%equéﬁ%ggﬁ sting) <400>
<4062 s6Cgct cgaag tccttgagtc agtgacagga ccactgctgg

atg@@ 16 GRRGEH cLRYRAYGCHRAE OpategloGRRGFEAY aLJACT gCYY
gaggt aagt ¢ gggt acggca tgaggtcctt cagaagcggc 120

cee@tegasgecac ggtasacacgetacaszccgectasecacéfiag ggacaccacc
ggt agcgccc 180 cctgcaaccg gcgcagtgtc acgaggcgcc
ﬂcg@cw%&qg@aeﬂcc%caémf’@% ARG AR RGO R T aRyEC tléggt gagct

s A O D, 5 851137
gccgé%%é& aac%&:@g%? %cﬁ@ég@&:aﬂmg%?ﬁ@%@c %lil hgpol i s <220>

1> misc feature <223> p Length <400>

tatcap8caC CRgUgal @gagticgagugacieagaggacgaasfjacgccgegt
t aggccgaaa acctgccgag 60

<210> 66

<211> 201

<212> DNA

<213> Rhodococcus thodmi
<220>

<221> misc_feature
<223> 456bp to 656bp pRET 1000

<400> 66
atgtggaagc aggtceegge cgacaagege acegagicag ceaccagage getecggege 60

gigategegg atcetcaccee caccaaacce gecgaggica aaccecegge cegecgecag 120
ggaccaacca fgeegeagle ggoeoceegggg talcagecac ceggecgega cegaggiega 180
gaatceggaa tggpactgte a 201

<210> 67

<211> 1326

<212> DNA

<213>» Rhodococcus rthodmi

<220>

<221> misc_feature
<223> 5144bp to 656bp pRET1000

Ztééog(;ttig agagtcatcc gtgggteocg gtgcggcacg acgacgacca catccacetg 60
getgteteee gggtegattt tcagggeglg acciggaaga acagcaacga cogglggaag 120
gtegtcgagg tgatgegega ggtegaacge gegeacggee tgatcgaget pgegageceg 180
gagegggecc gtggecggea agecageage ggegageaac geegegeget geggacegge 240
aaggtggcge ageggeacgg tetgagggaa attgtgaceg cegecegega categeegea 300

ggecagggte tgogoocgtt cgaagtggeg ctegtacaga accegattac cegagtgeag 360
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cgtctcgcac cccgcatttc ggcctacgtg cgtcagatag cagcgcagtc
ggcaaaggct 120 ggaattcgcc ttctcctgcet ctcgcaacga

gcggaggcct cgatcattgg cggcaatgcg 180 cgttcgaatt

t cggggt caa gat gact ct g agggt ggacg aaccggagt ¢ ggt gaghdfagch 2007

240 cttcatccga gcgctﬁg& $7998a93 g 1 9666500t cg

gtgc%@c%&cagétgg@ﬁa Qa% é thagtg ago&&g Qctt @ aagccagg
agaaggccgg cagat at gc gatgcgactt tg cggcgag 360

tactod g 0Gagadea peGOBQ GagLechatagag Cioohttgoact gc gttttctcge
caccctccag 420 caagaccagg cccaacgcga attcttcgct
tectgprggagiedaey seregtaggisggerstccepteat gaced®@  tilggaccaca
ggagagaaag cgcaaggcgg cgaagccgtc gcgggagcct cagt t gaact
BagE AR BB HEG LA GoHCH U G R eytaa e ad¥agecccce
aggagact
v e Rl ERAEE - Rk SR G 28500 860
acgdBbl £H886: LEF9AGRALHRA L LGREAEAS BifkAGHdai600 t ggacagat a
cgcgttcacc 720 gcgagtcgct gcgeccggttc atcgaaccgc
gegia g atcagays tcattgagaricagegRaasge geteddec CBt cccct gg

gt caat ccgg ttaccgccgg actgggggag gcgcttcgac acctacatcc
gclefaige SagEHeCTBA L CH AERTHET legrcag et groaweee EBcgat aacg
acaa a 900 a aact tctcgcce
ceEfiet GeRE T Gra L L e Ko R et abyat 960 Page
ceo bl bREED £Q0T, BB 058/ 00HG, ;caggégqyﬁ%nce i sting)
agcgaagc ggca ggcgcggcac gcgcctggge ttgttacatc
0&%£§@ﬂﬁéﬁﬁ@w&Q%Qw%ﬁkﬁﬁﬁﬁﬁéék%ﬁﬁﬁﬁﬁﬁﬁﬁg¢@m0CtgaaaCC
gctggt cagg gccttgcgga atccgtgacc 1080 gctgatgatt
acctegabgp@gewice@a tdzogtiicee@ezgigagoctgacygtcaegizat§eégg cgcagcet get
1140 tccttccagt cggtggctaa ctgggatggg cgtgagggtc
g”@@ﬁ&@@%@@@*ﬁ?ﬁ%@%ﬁ6@8@@§@@g%§€§§@%ﬁ‘ 9 # 1%t ccget t

e b IR L R G RRRIPE00 ot gocaggea

mm&é@%h&g&@%aé§%§wa&%&G§§k%&%g@ﬁg&ﬁgg%%alkﬁaagagttg
gcggaactgg cttctctgca aggcctcgag 1 gacgacgaca

caglcic0@Qagehith gtotigageat«agggaaatcagebigggctiggt c tgectcgtt ct
1440 cggtcacgga tgatcttgcg aat ggcagaa ctcgact ggg

ctetgd cccat gat ggatttgccg 1580 ggcattcctg cgat ggt gac
cctcacctat ccgggggact ggcttacggt tgcccccacc 1560

99¢cgct gagg tcaaaaaaca tctccagacg ttcttcaaac ggttccaacg

199G¢4,0999c 1620 attgcctgga tgggtgcgtg gaaaat ggag

<116t gg@aaagcc gaggcgctcc gcattttcac 1680 ctgtacatgg

<218€ REtBedaaHo@Egaaggca ggagact cgc ggaagct gcg gcat gat gect
1740

<220

<221> misc_feature

<223> 5276bp to 656bp pRET1000

Ztégzzgiggggg tcgaacgege geacggectg atcgaggtge cgagecegga gegggecegt 60
ggceggeaag ceageagegg cgageaacge cgegeggtge ggaceggeaa getggegeag 120
cggpacggtc tgagggaaat tgtgacegee gecegegaca tegecgeagg ceagggtate 180
gegecgticg aagtggepct cgtacagaac cegattacce gagtgeaggt geggegeaae 240
gicgegaaga cgggecggat gaatggetac ageticaacc tgeceggeta cgtegacgee 300

geeggggage cgatetggtt geeggectcoe aaactegace ggggttigic ctggtcacag 360
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gagctcttga aat gggagat agcacgtgca gagggt gaag acccaggtcg
caggccgtat 1800 ttccgggaag ctccaagcga tggattgaag
tttcgtccgt ggctttctgce ggtgtgggec 1860 gacgtcgtag

at cat ccgga ccccaaggaa aaagaaaagc acgtcagtgc cggcabt dypach 2007

1920 gtggactacg cggagg g; 96dag g&e%}l@cgaaaa
ctggg&ggatcg&gtg&tag &E&g&ég%&gccﬂcgcc%%ggg%a ga getitgecga

caaggaat at cagcacgtag t ca atggcagaaa 2040

ceeRGGROt Q@ IRCHLEgLRG @t RtQgagtodeieg@cyggi t t gt cgccgge
cacggctgcc 2100 accgagattt cctgggatga gtacctgctt

cagitce e BTG R segegpyargesallt tpcagegpe@iBOs Tl§aacgaaga
t ct gggaccc ggctttacga ggcggtagcg gcggccacag at ggact aag

ateegegoqy 1acgRierat SPATERA ] HRYE R T e BB TR G A “Pyct t ggace
t a t ttctg 22 a cggaaggt
o S IR0 JRTL e e DL RARRRRS 697099200
2ol @b AbaRg ggfa%@g%g QOSEcf28 CRELHYE L LBABCCHE Ca gecegtcttcg
tacaagctgc 2400 ctgagctaga cgcgcggaac gcctttcggce
actcbdgh@tagdaichéca gredggpategges gy st dotaggge@dtb: Wggcett ct gg
t gat gcgctg ctgcgectccg tggggagaga gacccaacga ctgacctatc
SCCPBIACE CCPIEAAE EEOERIERIT FFeIREABELIC S8 BHERRFET Tt cggcet a
t aaacga tgctcccgec 2580 cgagctttt ccatgtggtc
seeflgc e el SHgRt0g B e PARHAR T et OYl t g 2640
9aLa9kLoLG | LGURLL IhCleakbh gt tRFIY cat aacggt t
A R R L A e
geckeibr Q@D b RRANENGE kGt bGheageagagagt g
cggctaaatg aattgcatcc tcgattgagc ggagcatttc gacgcggaac
cgcRTBY cagvtagye eratayEe giatagtee taptictepe edetacabd d 0%t aact gaag
cgaagggga gtgttgccct 2820 cccaccat gt gt ccaat gc
CCCERIBYTYHETS B AGIB R T e At HoagHEtee gt 2880
tgatcct tttactccca, aaat ca tga gtgc gtgcctcggt
cespls b 305 60 S B R BRI E R 0002 Sogcctogac
atggctttga aagctgctgg caacgtgatt 3000 cctgattcct
<216€@egt acga gtaccgggcg gttcagggcg agccgaagat ggtcagaaaa
2130685 gacccggaag acccgaactc tgagcagttc cagaagcaga

<2lagd@eggcac gccggtgtgg 3120 tcgatcgact gcattcgggt
<2gydbelgegearhodiggcaaca aggcaat cgt gaccgt gacg 3180

,gaccggacg t gat ggaacc ggatgttgcg gggccggtgg agttctccga
- ggt atlgec 3240 ggtttctggg tttcgcgcag tggttcgggc

<§§§;g 3glgg %61)%%%@&090 cgtcgcttct 3300 ctctgatcgc
tgat cgtcgc ctcgaaag gttcggaaat gtccaaagga aaaggcgttg

3360 cgctgggtgt gggtgccctc gtgectcgtgt ttgtgetggt
<40b:geggcaggt tggcaagcgg 3420
atgaatpgct acagcttcaa cetgecegge tacgtegacg cegecgggpa geegateteg 60
tigecggcct ccaaactcga coggppttte tectggteac agetggaaaa gacgetgace 120
agaccecgee cggaccgeet cgecggegag gagacggtge cgeggaageg getegagege 180
geegeegegt gegageageg cegeegegag gteggeggeg ageagttcge agetgeecge 240
tgggageagg ceegegegaa gttggtgag acggecggee ggateegege cgaacagice 300
geggacacga agtppaagea ggtgaacgag gegttgacca gecaagaceg ggecgaggag 360
caggeigeeg aggcagegeg getegectee getgteatge gaggecacee gacaccgeta 420

cgggacatge tegeegecca ggageagege cggaageegt ggactcegga geagaaacge 480

cagtacgcga ccgeaaaage ccaageagaa cgoegecgega aggecaagga cgocgegaaa 540
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cgaacgtgtt cagtgatcgt tcacagtccg aagctgtgcc gctgagagtg
ccggccgatc 3480 cgaagtggga aaacggggtg ttctcggacg
ttgccgggtg cctegttctcec tctccggaag 3540 agctggggcece
gtt cagcgga gggcagt aca tcgacat agt gaggccagtt gagccyddpech 2007
3600 ggttggagcg cgac%%ggaf(@ggkéfgggg @gh%cgtttc
ce0504 608 G AL AL B8R Ol RRELALLAGT obd CTOCt ot
gagtcca cccgtccccc cggcg tc g tcgttcgt 3720
tgg%&@&@ﬁ@g@c g@dggaacgtagaagaaggagﬁ&gatgccagggt@at aa cccgcaaggc
tgcacttctc 3780 gtatgccggt ttgggtctct gcaaaaaact
geegygistygbgycracac ag@aseryyt@nsetscgatogaycacdB4@a {299t t cgt cg
ctgtgaggtc tttcctgcaa ggcaaatcgt tgtgc aa ggggtttcgt
ﬂcg%ﬂ%@ IZERIYE BPEPESHRGEHT PEBL LR FEREETa 73 tggtcatg

clt C tt tctacaac
oeafb AT O 08 0L 005, 2T IRELAL tafl o 8800
ccgéc@(tggﬁ@&%éggcc agctcé%gctog&gt@gg@&gggtggtg&tg%ag@@cc @@l at gagggcgtcc

agcccacgat 40 gagcgaaaaa agccctgttc ccgtccctgt
cg@mmigg@@gacg@ﬂaggatmh cgggggt gge3d140 at cgt gcggg

acggattacg ccgggaagcc tgcggtgacg ctggaagctg tgtggatttc

4200 gtccgactcg gtgaactaca cactcgataa gaggcattgc
<21;itgacga ccggceccgct 4260 gt ggaaacaa gcgatccgta

:gi t cagg gtcagagatt cggcctgagg gcgggagctg 4320

- 9ahacgaat g gkgct t gcca tgecct gacgg caatttcagg gcaggat ggg
caccccacgc 4380 ccaagtaacc gctggtgcge tggatatttc

<2209cggt ggt ¢ tcgt gagcgg ggagaagcgg 4440 Page 39 01 March
<2220 hsc_fER@4- 0397- OOSG FY( Sequence |isting) cacagcgagg

<228 gobrgdtt’hgaddti@at ¢ tttttgat gc tggcagt cag ggcgggggac
4500 tacatcgtcg ccgtgactgc ggttctcgcg gtcgggttct

<40écgﬁggtcgc ggttgagggt 4560 ttctggttcc tggtcgtcge

atc Cc tttct gcgactgg 4620
aacacgciicla cacacga&at cgcr@% %F%acag: % ‘g%a%gggcat ggaaggggac

togg%&%tggﬁéé’t&gccgg@&gt ga&@&@:g&@éﬁ&gt%&%ta%ac Cl@@ tggcctgtcg
aacgtggcgg ggtctctgcc gaggttgagg 4740 aagtttgaaa

tigegdt@gticb@0GG coamtcaggaaca ctcgtgttisy ctttgccgecc cggagt cact
4800 gccgagagct ttgagaaagt tcgccctgcg ctggcagacg
cgat gggggg tcaccgctgc 4860 caagtagaga aggtggcccc
<m§> caggtc cgcgtcagag tgattgatga ggattcgatg 4920
gccgc gtgatgcggg atgggcgaaa gatgttgtgc tggaagagga
~haggtd cdac ;4980 ggtcttccgg gcgagacgcg atcctggttce
gagcaagagg ggccggcatc at gagaaaat 5040 cggcgggagt
<228t ctcggatt cctatccgtc tcgggcgctc tcagtacggg gaagacgttg

<2259 Qe feature
<223> 4290bp to 4350bp pRET1000

<400> 71
gagctatgee cagggtigeg cagtgactte gteactgegt aacectggge getegectee 60

C 6l

<210= 72

<211> 325

<212> DNA

<213> Rhodococcus thodmi

<220>

<221> misc_feature
<223> 3570bp to 3894bp pRET 1000

Page 36



gattcgatct cgctgcggac gccgctcaca tcgccatgca gggcaaaacc
cgatccggca 5160 aaagtcaggc gacgtacaac gtgttagctc
aggcagcagc gaacgcggcg gttcgagtcg 5220 tagggtccga
cccgacacac gtactcctgg agcccttcaa acatcgaggg gt gt ceyddpach 2007
5280 cttacgtggt ttcgﬂ%gg%g(@§§g§ g9. £&AG99t gga
cat gct gggc tgggt caagc gtgag ga tcgtcgcatc
<40g@egagat gt ggcccctgcg taccgacaag ttttccgagt 5400
cegdt@EPAGedabtc af@dabBECPYQtGteniBCiag@lctPadbgat gaaga gttt 5444
<210> 74 <211> 5813 <212> DNA <213> Rhodococcus
gtgaagrodricgactgegR 2@ptaagR 2 qesacpgcs tpadeteelt wp@zeg@2 3320 pRET1000 Ful
Length <400> 74 ggatccgcgc cgaacagt cc_gcggacacga

gtcga@%ﬁj@g%ae%g GGG S S E P HAC &42%sErec gETaagaccy
ga cggctcc getgtcatgg
o R e R R 9 o coocca
mgggggaﬁgﬁggggggéﬁg%&%&aiéggmgﬁ@@g&%ggaymcagaaanC
cagt acgcga ccgcaaaagc ccaagcagaa cgcgccgcga 240
gecaggecaaggacggecgcgaaa t ggaccgagg tcgeccggcgg cggcetaccag
cgggacgtgc 300 gcgggatgaa cctgcgactg tgggtggctg
1 acggcgc ctggtcgatc acctcgaaga 360 Page 40 01 March
§§§l

a1 FPCﬂ 0397- OOSG- FY( Sequence |isting) aggaccccga
21 agt ac gccgcaggt c aggccgacac cgtcgcgcag gcccaagccg

1 oRURGEACAREcacagcgaaa acgcaggece aggegat gt g
gaagcaggt c ccggccgaca 480 agcgcaccga gtcagccacc

<p2agagcggt cc ggcgcgt gat cgcggatctc acccccacca 540

<Ngactedgedga ggt caaaccc ccggcccgcc gccagggacc aaccat gccg

<22gagRefgdeciollée@th cggggt at ca gccacccggec cgcgaccgag
gtcgagaatc cggaat ggga ctgtgagcag 660 agagcgagaa

<10 3gttcgtg gagcgt aggg aacagacgca ggcctggcga agcatgtcca

ceegeito 139A8GRGCAL  coal £acl (%aa%zgacc 4 JpdcCccaggy
S B e S R LS
cotREGAtROGAL (L ANSHCALB1a09L-2900 Q@@aa&tﬁg apettca 840
ggaattcgee ticteetget cicgeaacga geggaggoct cgateatigg cggcaatgeg 180

cgticgaatt tcggggtcaa gatgactcetg aggetgeacg aaccggagte getgagaatg 240

cttcateega gegeticcee ggaagactgt geectggieg agaccticaa geetggtace 300

tgectttteg agaagecagg agaaggeegg cagattatge gatgegactt tgteggegag 360

tacgggagat algegegage categaglct teggatetge gtittctege caccetecag 420

caagaccagg cccaacgcga attcticget gaggagttcg gtgtepgtgea tecgtcatga 480

ctggaccaca ggagagaaag cgeaaggege cgaageegic gegggagect cagtigaact 540

getgtgaage ggacgtgceg aaacgagceaa aacagececce ggticeetet acgticgace 600

tgctcacggt gaaggagact geggegctge tgagagtcag tcaggeaact ctitacegge 660

tgcticggag tggggaagga cocacataca cacggategg tggacagata cgegttcace 720

gegagteget gegtegptic atcgaacege ptggataacg tcacagagac agegaaaacg 780

cctecectge gteaateegg ttaccgecge actpggegag gegettegac acctacatece 840

gicgeeccte gaaaggctca gatgeactic cacgataacg cagaggicgg acaagaggga 900

agaactgeeg tictetegee gligegegge gtageegeca agegggacgt gictgacgat 960
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aacggattgc tgtggtcgtg ctcgctggtg gggctttggt agtgggaggc
agccaggttg 900 ctggtgctac cacggtttca gctccacagc

cgagtccttc agcagcggtg gtgccgacgg 960 ttcttccacc

agtcactttc accgccgctt ctgcgcactg cgaggcccag tacgcgt depgeh 2007
1020 attcccggceg athﬁ%§§§§4@§ég§ clLg. gaga99g9ccg

gca%g&g(%g%t&gcatgg:%gg%&g %&gcth ac%ﬁ gggga C 9)25 ta gcagcg
gccgcgccg gaaact aggt agaacgtgag catggacgag 1140

gtedgletat @QpeHt tchigabe gagiazLgagaks gtgat ggecagaa cgttcgacag
ccctaacggc 1200 caggtggtgc tcgaggtgaa cactccgcegg

getmip gt ttiptrtok geatt e ggo e ageggoeeacecl 2800 t act gct gca

ccttccggat cagcgggaac atggatgccc cttacgacgg attcggtggce
mﬂ@%@b@ﬁ@@@@ﬁ%@%@@@ &@&ﬁﬁﬁ@@%gﬁﬁﬁﬁﬁ$%69gggcattggcca

G 13 caaacttc cagagtt gac
oo SRR R AR T ol e RRRGELS 0 029091 100
ogtAHGRROGLEH g@g%%%%ﬁ@gogggmg&%gcggégc ygattcc ccgeteccty

at gt gacgca 15 ctttcacccc tggcactcat gtaccgaagc
tacchgiggactgan @sagggciaetse gegtecapegicdg6Mioct t cgecgtt g

acttgccact gaacgggggc gt gtcccggt cagg cgggg tgtgacctgg
gacgneen SgReeEngiejerasne exgenasliesesiege Beegfaad’t gcggat t ga

actagttcat tt aacg 1680 atgacctg gaccggggat
cee iR AL 8 RO Gt Bt CHECILE e o bomcg 1740
gecfAL QGRQAL c&éﬁg&agaggg%gac?g%&atg%é‘@&‘éoc% CgEEt 9cg gt cgggegeg
ttcccgaacg 1800 cggtccgcac tgccgacggg aagtggatga

gechdBL06H LML tOAGKE Al OEHQEREEL68::k860620t gagaccagg
gaaaat ggcg aaacctgacc cggtgacccc ttcaaatgac cgggtccgtg

attgdc@2Otee et ggadages ticgagaapgoectgagdttiac gitB) agcgcect ggc
cgtg%ccgaa gccctggcca 1980 gcgaacgcaa tcggatcatc
ctetylegFefiesgtiedpaag Attt egpae Fertssadélcgge 2040

t C cct agcc C C ttc C t tccqgccqgcc
eI IR SEGR0RAEEH, BO0T5IR LRa T ARFO00 T Ccgoceed
ttockpa it vl s AR R SRAU eNER L L3tdDY) 1689CCgat gg

t cgggcagct acgggecgccc tggeccggat acgtcgacgg cttctcgget

gacddebld atcaggAgegat egeglaciciigerygigegiegioncaggaget t
tcccaccgtt ccggtggaga 2220 ttcccatctc ctcggcgatc

eteanelere gRpeaRetac eeeragefercaaicepatar egybgresigcticeydé®ycce 2280
cgacggtt ctcggctgcc cgtgcgagga act cccg cggctcggcec
e e GRacE Sa0 T GUar b ey CUPgEAB0Te. cooat ot ot
39 %&1 b QL Bo kiAot 96 99%0 4400, 09 9at cggt cg
acg%cgtggg%gggg% cggﬁ%g?g& gec A ccggtc gaccttegtc
accaadfOcctog bl glabclCiC @@t d YELhb: 9eQeLE Clibec tcact catct
tgcgaccgcg tgcggettgt 2520
cgaacgaaga tctgggacce pgetitacga ggegptageg gegpccacag atggactaag 2220
gegatgatge gacgeacgpt tacecggeac cgcettggace tegtgacege tpagattetg 2280
ggcacgaaga cgeggaaggt teggeegeea gtgaagaggt tigiceggac tiegggatac 2340
ctgtgtgtea atgacgggec cgeactggcet cgaaccetca geegteticg tacaagetge 2400
ctgagelaga cgogeggaac gectiicgge titgtetttt gotggatgge gggtittgeg 2460
cggcettetgg tgatgepcete ctgegetecg tpgggapaga gacccaacga ctgacctate 2520
tctacccagg tgcaaticat cteeegeget ctgteggceta ggtaaacgag gtectecege 2580

gegagcetttt ceatgtggte ggecaatgtc ageteggtea ggacaacctg cigttgttge 2640

gatagttglg teegeacggg tegattgtet tetgtigegg cataacggtt tiegtegtic 2700
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at ggcgat ga atgtggcctc gtagacagca gggccgtcgg cccacatccg

ggactttgta 2580 gtgatccagc gggtaat gga ggccgcgacg

gcgcgtagct cgcttgctgg cagtggatcg 2640 ggcctgectg

t gaccgggtt cctgaacgtg gcgttgatct gtgcggcttc cgcat Aydtarch 2007

2700 gcggccccga ggccgg?ggg(ﬁgggggd%gge agcgga
gcgéa‘gég%&g%{%ﬁg H955€A08HSs attCHE bhgcgaacaggge

gcagtftcgg ccgaggccga tcgggttctc acggcgcgat 2820
cteR GHY tdth9CGtcgaaageaegt cdtgegdgemicgt t3g@At gccga gttccgectce

gagctcggcg 2880 agggatcgcc gctcggt gt g cagccaat gg
cecqgtatptt gtte@tw@c aginit@?xtgagtca%:@gg@@ gictegpa@9 2430 gt cat ;:;ag g ct

ccgaat agcc cttgtccccc tggacggcgc gccggaggcc cggt gacg
ftgt%m“aﬁg%@@ﬂe@@%%%fg%%%@fgwqwg%@ s€05 gcot act cgg

a C cagcgt gt gc

O e e e BRI B0 10203128
w@gﬁﬁhg@ghgggﬁgg%&gﬁﬁggqggggggggg&gﬁgﬁg@agcgt ccgggtggtc

aacgtccacg 31 acgagcaggt tgctcaatgc ctgcgggttc
gac@epbrgatbgitc agranc gatpceagbgegicic:324 31gat cgccgcea

t ccggt agac gccgtcgagg aaat cgtcgg ttgccagtgg ccacagcggt
mg@B@O%ﬂ%ﬁﬁ%%@%@Eﬁ“&@@@@é@@@mﬁgé@@ﬁzﬁggﬂﬁﬁctcttcca
aacaca 3360 ctcacaca agatcgattt

Caaccat
g“°%“§f‘°’ Bt SOORRNRRER et RS Fgart “Saz0
wetl: G 09R0690 LECLEGA0RG GLLLGRUALEFGskECagaa acgt ceacaa

at tgggg acgt cgaac caagccttat caggtatccc

ctetSH gl gfcagahganeatatGRGEECHERAIR 460 CCggt ccaga
atccgtcgat ctcacctatc cgctcgaagt ccttgagtca gtgacaggac

cgci3G0 2eractcgtigyy et detagrygest tageragyge 8di t gaaggcaga
cgact gcggg aggtaagtcg 3660 ggtacggcat gaggtccttc
Cga%g%@gggeggmfce EC @@@E&@@%@%@?@%Cgﬁ@aﬁggcgct 3720

oo AR 30 B e R E s DR e D chtgat

t § Qilta& GAi GEACH 03fage 42 01 March
%gg%%fgﬁ%%éﬁ%%%gg-c%% a%%§%quenc%m%§%}|ng) gt agctcccc
getigdag@Cggizate eOatE agggic gRagagaagdagawecaccyg cggcagcgat

3900 ggcaatgcac gtggatggga acaccaccca gaaccaggga

aw@@%@%ﬁ@@ﬁ@ﬁﬁgggéégﬁﬁgﬂ%gﬁﬁmwééﬁaﬂCE@@g cgcggt aaga
ccacacc c caccat cgcc ac ccccg g caag 4020
gga??ﬁ%%%ﬁ% “i’:"é‘i‘f‘ﬁigﬁ SR et 83(:7 @acgc cgggt ggceg

al c CARTARAC ) gcgaagcgtg
togf%kztékg&gﬁﬁgét@m@tg@atacgg@m@ e &adat ggggtacgg cgt)a:ct cac ctgccggtca

gatgtttcte cgagegtitt ttcgticcaa gttggteatg gtggetetig tectggtcge 3960

tggectgttt ctetacaacg cetpetctic ttctgacgea aaggaagaga teggeageag 4020
tetgaatcete teteetgtea cigetegtic gaateegtat gaggeegtee ageecacgat 4080
gagcgaaaaa ageectgtic cegtecetgt cgtttccgge gacaggattt cggggetgee 4140
atcgtgeggg acggattacg cogggaagec tgeggigacg ctggaagetg tgtggatttc 4200
gtecpactcg gteaactaca cactegataa gaggcattge ctggtgacga ceggeceget 4260
gtggaaacaa gepatecgta aagegtcagg pteagagatt cggectgage gegggagetg 4320

gatacgggte gtocttgeea tgectgacgg caatttcagg geaggatgeg caccecacge 4380

ccaagtaace getggtgege tggatattic ggeggtgelce tegtgagegg ggagaagegg 4440
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gcccgt gacc gtgccgtcca ccacccggtg cctggtctge gtctccctceg
gctcgttcct 4260 cgcctatcct ggtgaccaga caccggagcg
agctatgccc agggttgcgc agtgacttcg 4320 tcactgcgta

accct gggcg ctcgectccec attcgcettcg ctcacaggag ggggceeydegeh 2007

4380 atggccgctg acgchﬁgggg4%g§§g ¢699. ggaaccgagg

cackebLILQLLAE LAGHLC Y, oaggg%gg% facgogggeeccgge
gaagcgcaccC cgcaccgtgg cggtgcggct gaccgat ggg 4500

taca0AOPAPGREY 0Pk PP Bk BgRct CHLEERYOIEGC agat ggcC accggeagct
cggggcgt gg 4560 gt gcgt gagc gggcggt ggc cggctatctc

tetgigamtrgrocsigtecgaagac sgtagrggatzd 6260 at gt cggcgg
aggcggccgec ggaggt cgcc gcgat gcggc agcagat gac gaaggt gggg

g%%%@@ggﬁ&@&ﬁ@@@%&“%@Eﬁﬁﬁﬁﬁﬁﬁﬁéﬁéﬁﬁ%%ﬁig&@acgccgggc

a t at c 47 ct agaaggggtg

G b P 005 a0 e B S coar "800

g @EHLHEAALH . £U6LGARCIOR GBQBASELRaE JkGAL CgCg aagat cagca
cgggcagcga 4860 cccgaagggg ttggcggcgt atctgcacgg

geeeROdiggaag: tGeeacLeRgRa@catpire eaed@20486¢accgaggcg
ggccggctga ttgccggecgg gacggt gat ¢ gcgggat cgg tgcaggt cac
caaiyaRy g e A RaARS ICCEeTE Bt gtRIG ey 2ttc gagcgg

ccgccgcga cgaacgcgcg 5040 t t aa cggt gt ggc

s B AR G B YD I B R HA I BYE U8 gac 5100
ggtc@tgc%@c%&??ggg b g&cggggcgaagagg%g&gg%ggﬁga aghcgnggag cggat ggget

tcgagagtca 51 tccgtggat g gcgg?gcggc acgacgacga
cg2GeACAREeRH OLgae @ilicaaeagal &aacdmg2 oot t Tt caggge

gt gacct gga agaacagcaa cgaccggtgg aaggtcgtcg aggtgatgcg
gattEa8(rectergsag gtceYaer leyogegacgagoetigadce gaoggt ggcgage

ccggagcggg cccgtggceccg 5340 gcaagccagc agcggcgagce
EEEeLgLyee YPrHygHEE GerateTE irseagcigga 5400

cggtct ga aaat t gt ccgecqgcec cga cgcc gcaggccagg
ueeg o SRR AR0Rk G R B Saac Do aat
ctta {daa s G 340

L RALLE RN LRGN 0680 06ARC AL GG a2 93409380aCHggC

cggat gaatg gctacagctt caacctgccc ggctacgtcg acgccgccgg
gtedabB0tcgtRpgesAAgddl cdadcaty @0Ehfaag tittcegagt 5400

FPO4- 0397- OOSG- FY( Sequence |isting) ggagccgatc
tegazenie gityecseigatectaeice Beleretzagfaccggggf44tit gt cct ggt cacagcet gga

5640 aaagacgctg accagacccc gcccggaccg cctcgcecggce
9aggagacgg tgccgcggaa 5700 gcggcetcgag cgcgecgecg
$9Lkgggagca gcgccgecge gaggt cggcg gcgagcagtt 5760
<2169¢AgCt gcc cgctgggagc aggcccgege gaat gttggt gagacggcecg
<2199 Rh&BIBcus HédB> 75

<220>

<221> misc_feature
<223> pRET1000 Full Length

;ggt(iigzgc cgaacagice geggacacga agtggaagca getgaacgag gegttgacca 60

gecaagaccg ggocgaggag caggctgeeg aggeagegeg ggtegectee getgteatgg 120
gaggccacce gacacegceta cgggacatge tegeegecca ggageagege cggaageegt 180
ggactcegga geagaaacge cagtacgega cegeaaaage ccaageagaa cgegecgega 240
aggccaagga cgecgegaaa tggaccgage tegeeggegg cggetaceag cgggacgtge 300

gegggatgaa cotgegactg tgggtggetg aggacggege cigglegate acclcgaaga 360
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<211> 80 <212> DNA <213> Rhodococcus rhodnii <220>

<221> m sc feature <223> 4260bp to 4339bp pRET 1000

<400> 75 tcgcctatcc tggtgaccag acaccggagc gagctatgcc
cagggttgcg cagtgacttc 60 gtcactgcgt aaccct gggc 801 March 2007
<210> 76 <211> 108 [N 52 §>EIBQ9 occus

er vt L 02 cALHLE £ > 761 by to
agg868 p pRa%a co?oa% ggcc%j g}tg‘g %Ccaccagagac agcgaaaacg

cpp@adgBCa ek @Paa gt it GYthalslodeRORAO GepeigggBgag 60
gcgcccgac acctacatcc gtcgcccctc gaaaggctca gat gcact

agedo@@ga st@d0zec FeAgog@dclgacdS Bt cac@Rte afodbaccR 188 Rhodococcus
erythropolis <400> 77 gaagcaacac cgcatccgcc

aac‘i?&%%agg@@ii’é%“ @é%“ﬁ?,gé‘g%%gg@@&é‘i?@%$ Tag@%g@ﬁatﬁp? ca 60

e D e R B P ot 0
aga@bEANGLALE LEIELY ﬁ&@é&og%gg%&@g@@a%gc kB0 @hcctcccca
ccaacccctg ctttttgaac cttgccgege tggatcgttc gatttcttct

agadQat cgaagceiesgestgageggaaaccagnargaghoggi®acct t ggt g
caagaggt gt gctcgggttg 300 ggctttgcgt cggtggat gg
Cgc&‘?g@@%ﬁ%ﬁ@c@t CHGEtebReEes riveytatRictEc ddhaget 360 Page

aacgt'ff&gc tgtggtegty ctegetggtg ggoctttgat agtgggagae agecaggtty 900
ctggtgetac cacggtttca getecacage cgagicelic ageageggtg gtgecgacgg 960
ticttecace agtcacttic accgecgett ctgegeactg cgaggeccag tacgegtegg 1020
attcceggeg atgcegtetg attecacttc cacagggeeg agegatetgce tgggeggeag 1080
cegetgeceg ttacgeageg tgecgegecg gaaactagget agaacgtgag catggacgag 1140
ctteecacet teategecga cgacategte atggecagaa cgttcgacag cectaacgge 1200
cagglggtge fogagglgaa cacleegegg ceglicgalg cigeggccce ggagggtgac 1260
tactgetgea cotlccggat cagegggaac atggatgecce cttacgacgg aticggtgge 1320
gecgtegacg cagtgcagge getgetacte geattggeca tggeacacga ggaacttegt 1380
caaacticge cagagtigac gittctagge gagacgaacc teggtetace ggtetigaac 1440
afcaagcecg acaacgegat cgaagecgtg gicteatice cegetecetg atgtgacgea 1500
ctticaccee tggeacteat gtaccgaage tgggactgag aaagggetge cgegteaceg 1560
cttegepttg actigecact gaacggpggc gtgteceggt cagggeggpp tetgacctgg 1620
gttcatgaca cegcetaacac getgeggaaa tgeggattga actagttcat ttggggaacg 1680
atgacctgat gaccggggat cgtgacctac cecatgetgac categecgag geggtggacg 1740
cgacgcagac cagtgagage acgatcaage geegectgeg gtegggegeg ttecegaacg 1800
cggicegeac tgocgacggg aagtggatga tieccctegg tgaccetatea geggeaggge 1860
tgagaccagg gaaaatggeg aaacctgace cggtgaccee ttcaaatgac cgggtecgteg 1920
acctggeage tgagaacgee gagetecgte agegectgge cgtggecgaa geectggeca 1980
gecgaacgeaa fcggatcate gacgtgcage aacagatget ceggatgete gaagecegge 2040

cggiglcgge cetggagece goggeggtic cagiggegeg tecgeocgeeg ceegiceegg 2100
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01 March 2007 FPO4-0397- OOSG FY( Sequence |isting)

gcttcgagct gcgggaggta ggt cgggt ac ggcgcgcaga gcggaagcegt
ggtcggt ggt 420 tgttcactct tctgctcggc cgaatcgagc
gccggccgaa tcgagcgecg gccgaatcga 480 gcgccggecg 01 March 2007

aat cgagcgc cggccgaat c }%gﬁg %gs%}@ gtgcggtgt g

28 0oc | o.9Qt.a9 ﬁt 259 <212>
8 éng %%%%Rhg%oggoc%gg%%ary hr opol ?s <400> 78 Met Phe

apefSiRacedptabite@oteiottoidedbo b Pt DadcgtMabotddada ¥YaL Thr Ay Ay
Ser 1510 15 Lys @Ay Ile Ay Len Gy Mt Val Arg Val

tteofRives cAB @A igectdtart [GggecAl eogc@Bs2&a@BocAsiI8Wal Len Met Thr
Ala Arg Asp Ala Len Thr Len Qu Arg Ala Ala 35 40 45
ggc@%f“@c%gmﬁgﬁgtﬂgﬁﬁgg@ﬁ?ggﬁé% CWBg@ Vg%‘%’t VA Ser Thr Len

n._pr p Ser Len Ala

gga'%t%““g n/%%ga%&‘:&%v%&%r C%t%%ﬁg‘%% %ﬁ% 80 Arg Hi s
abcded et MadcadefflogteN Aubsh A Gy Ile Phe

cB e B R o e e B et Thr Ser
getohstpe dvibecApecEet tevadatcRp@acedod @reddotipt 1500 A y Val Asn Val

Lys Ay Thr Ile Hs Ala Val Gn Al a %s Met Pro 115

atgepentpa 31giRectie gtagasageacyeeceatpee oSarateey srackiielr &8P Arg Val Val

gtga\é%l CThraaSear Ser aI | e . 1%9 13?13 140 Tpr (g Y Pro Val Thr
(P FH B P PP B B P A ser 145 150

ggcgtécgtg lgg&gggtt cctgaacglg gegttgatet gtgeggetic cgeatagate 2700

geggeccega ggecggtegg gtegecccag tggaagegga tttcgeggta ggeccaggtg 2760

cgtgegettt cgaacagggc geagtttcge cegaggecga teggeticte acggegegat 2820

cgggtitgee gecagegegt tggeggcatg tggatgecga gttccgecete gageteggeg 2880

agggatcgec geteggtgte cagecaatgg gtgteccagt cacegtgagt cggeticttg 2940

gicatcagge cegaatagee ctigteccce tggacggege geeggaggee tieggtgacg 3000

geggeegeal aggegagegg cttacgacgg gegtactegg tgegggtgaa cggetetgee 3060

agcgeccaca cagegtgtge ptegccegtta cgggpgtict ccacgatege gtteggeaga 3120

ggatgaticc cggeegeega cagegeccge agegeggegt cegggtegte aacgteccacg 3180

acgagcaggt tgcteaatge ctgegggtic gactcgatgt ageggegate cagtgegtet 3240

galcgecgea teeggtagac geegtegagg aaategtegg ttgecagtge ceacageggt 3300

agccacaget gtteccagge geegectgte tgetetteeca cegeaaccat ggggaacaca 3360

ctcacacaca agatcgattt attccggtac gacacgcecag ccaagtcaga tgttteggtt 3420

tetggagegg tectecagac cttigagate cgetecagaa acgtecacaa attattggeg 3480

tacgtcgaac caagecttat caggtatcce ggggttecgg gggteaacac cacceteega 3540

ceggtecaga ateogtegat clcacctate cgetegaagt cettgagica gtgacaggac 3600

cactgctgge cicccagege agaaggeaag tgaaggeaga cgactpepgpg aggtaaptcg 3660

getacggceat gagptectte agaageggeg tegacgecag geccacacge acaatceget 3720

tecccacgagg gacaccaceg gtagegecee cigeaaccgg cgeagtgtea cgaggegeeg 3780

gtactgeteg titgacagga actgeagggt cggtgageic gegetgggeg gatcccacca 3840
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Lys Ala Ala Gn Met Ay Phe Ile Arg Thr Ala Ala lle
GQu Len Ala 165 170 175 Pro Lys Arg Ile Thr Ile Asn
Ala Val Len Pro Ay Asn Val Ile Thr 180 185 190 G u
Ay Len Asp Ay Len Ay Gn du Tyr Len Asp G n Mt March 2007

Ala Ser 195 200 205 Val, c‘E?Y < Len Ay
: 4 PSRl B Aéf 0 Page 45
gt 0%0 g%foog?éé%ﬁ%vc g 3%7 S eqtuence listing) Ala

ggcia@ﬂac@@@at@@@ao@dcﬁ:cda%ﬁhc@@a@tdﬁtgétbacgédcagag yoed l e Thr Ay
Gn Ser 225 230 235 240 Len Ile Val Asp Ay Ay Gn

acgdfatselepamstRisoco@acreSarcctbage Megcobeactoaraag24B0250 255 Ay
Gu Len <210> 79 <211> 780 <212> DNA <213>
caalphieig SEHE et e iH ﬁ‘@ﬁ“@ﬁﬁg%"gg%%@ﬁag’@g%‘t gPt’%aact

alt.aa Legt. t aa gggcat cggc
L T S S
cgtdeSHk G3LQRE LUSAGIRGRGC J2RetedCh&lbdACBot Cgaacgt gc
cgcggagggt ttgaatggtc ttcctggcgc ggtctccaca 180

gee@tch@aaglett @oglzencgantst eetgage bagtttct ggecggt a t ggcagaagt
tgcggccgag 240 cgacacggag gaatcgacgt gttgtgcgceg
CeCAUCHRAIH R CLEIPRCE égjtﬂtgc‘ﬁ aSRGEIER BHTOD 438@ agagat ga

cct cggagga cat a tattc t caacgt caa ggggaccatc
g R e L AL e S AR %t & aaact Lo g
ateJ95AL 432G t%g%&%g ‘c‘g%&cggaégtgogcg%‘ég%&g%%g‘ég%a slpaccggacc

cgt aaccqggt ccgggtt ggtcgcacta cggggcaagc 480
gocRRPGCEGCEE %@@ig@@lé?g*ciocéig%tc%@@@:@éac@%@c asiot g agttggcacc

gaagaggatc 540 acgatcaacg ccgtcttgcc cggcaacgtg
gapgiera @ayee gycdcerac g etk tgggachgeOlies 4560
gtgegtgage ggecgetggc cggetatete gegaaggtee gecegaagac cggeagigga 4620
atgteggegg aggeggeege ggaggtegee gegatgegge ageagatgac gaaggtegge 4680
aacaacciga accagatcge gagggegatc aacgeeggge aggtgecgie geagatggee 4740
gagteectge agaagggety golggagagy tgggggcagy agtiggggcg gatggeggat 4800
cggetegacg cgetegacga ccagggetga cgtgategeg aagatcagcea cgggeagega 4860
cccgaagggg ttggeggegt afctgeacgg goeggggaag gecacecege acagetaceg 4920
caccgaggeg ggecggetga tigeeggegg gacggigate gegggategg tgeaggicac 4980
cgecaaaaac cegacceggl gggggeggga cltegagegg gocgeegega cgaacgegeg 5040
getggptaag cegglgtgee attgeteget geggtgegeg ceegggpate geegectgac 5100
cgataccgag ttegeggaca tegegeagac ggtegecgag cgpatgggct tecgagagtca 5160
teegtggate gcggtgcgge acgacgacga ceacatecac ctggetgtet ceegggtega 5220
tittcaggge gtgaccigga agaacageaa cgaceggtgg aaggtegteg aggteatecg 5280
cgagglcgaa cgegegeacg gectgatega ggtggegage ceggageggg cecgiggeeg 5340
geaagecage ageggegage aacgecgege petgeggace ggeaaggtgg cgeageggga 5400
cggtetgage gaaattgtga cegecgeceg cgacategec geagpecagg gigtgegese 5460
gttcgaagtg gegetegtac agaacccgat taccegagtg caggtgegge geaacgtege 5520

gaagacgggc cggatgaatg getacagett caacctgece ggetacgteg acgeegecgg 5580
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gaat at ct cg accaaat ggc gtccagcgtc ccggccggca gtctgggcag
cgt cgaggat 660 atcgccaatg ccgcactgtt ctttgcactg
gacgaagccg cgtacatcac cggtcagtcg 720 ttgatcgtag
at ggt ggaca ggttcttccg gagtcggcga tggcgct cgg cgaactybvbach 2007
780 <210> 80 <211> 28, 54t25s® sf%&g’ﬁsﬁﬁgtifi ci al
ggaﬁ%@%gﬁ%?ﬁc@&h%&&%ﬂ ()t éi%ﬁ%a%l 64gaat 8t tctce
gttgatgcag atcaggtc <210> 8 age 46 01 March 2007
aaadabi M- 03 écc6Iobap oV SREHIEHI QR ehda &b kd@ ) ees? BI® 26 <212>
DNA <213> Artificial <220> <223> prinmer (MAK R2)
gegeei@@reg @ togeds gaiedrerysceergtcgt fagdtgeceeagsdagt 2600 <210> 82
<211> 34 <212> DNA <213> Artificial _<220> <223>
CEOIBF RGP OIBRARK ST opY 2 ZURE IS 8L gRE T act gt A gat caat caa
ctctgatgag gtcc 34 <210> 83

<210= 75

<211> 80

<212> DNA

<213> Rhodococcus thodmi

<220>

<221> misc_feature
<223> 4260bp to 4339bp pRET1000

<400=> 75
tegectatee tggtgaccag acaccggage gagetatgee cagggtigeg cagtgactte 60

gtcactgegt aaccctggge 80

<210> 76

<211> 108

<212> DNA

<213> Rhodococeus erythropolis

<220>

<221> misc_feature
<223> 761bp to 868bp pRET1100

<400> 76

tcacagagac agcgaaaacg cctecectgg gicaateegg ttaccgeegg actgggggag 60
gegettegac acctacatee gtegececte gaaaggetca gatgeact 108
210> 77

<211> 556

<212> DNA

<213> Rhodococcus erythropolis

<400> 77
gaagcaacac cgeatcegee cattgeegat cgetcageac gececcegtt gegpatttca 60

tggegcaact gtgecegeee acatcaacta tiegagtceg acgegecgag getatatgga 120
aaattattcg actacgcaaa acaaagccat atcaggtalc ceggegacac cecccaaaac 180
clecteccea ceaacccctg cttttigaac cttgeegege tggategtic gatttettet 240
ggaaccctge gapeggaaag ccacggtegg cacctigete caagaggtet goteggette 300

gectttgegt cggtopatpe tgageacagg cggetgagta cggeggtact ceegggaget 360
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<211> 34 <212> DNA <213> Artificial <220> <223>

primer (MAK H's Bgl Il R} <400> 83 cgcttagatc

tcagttcgcc gagcgccatc gccg 34 <210> 84 <211> 35

<212> DNA <213> Artificial <220> <223> priner 01 March 2007

(P1200r ep- Pst 51 95) <é%%g§§§g§%gg%§h%%gh%%?gcaacac

cgcatccgcc cattg 35 2> DNA
goitSpRdoBofMabdid dofbddlac ot 2dlZs FoddnReibio Mot (£¢) ~<400> 85
cgccagggtt ttcccagtca cgac 24 Page 47 01 March 2007
tgttdrROAR RO« LR FX( Sequearmeebch stckng)s <BL0> 86 <211> 30
<212> DNA <213> Artificial <220>
gegecggecg aategagege cggecgaate gagegeegge cgaategtta gigeggtgte 540

cgtgegtept petega 556
<210> 78
<211> 259

<212> PRT
<213> Rhodococeus erythropolis

<400> 78

Met Phe Asn Ser [le Glu Gly Arg Ser Val Val Val Thr Gly Gly Ser
1 5 10 15

Lys Gly Ile Gly Leu Gly Met Val Arg Val Phe Ala Arg Ala Gly Ala
20 25 30

Asn Val Leu Met Thr Ala Arg Asp Ala Leu Thr Leu Glu Arg Ala Ala
35 40 45

Glu Gly Leu Asn Gly Leu Pro Gly Ala Val Ser Thr Leu Gln Val Asp
50 35 60

Val Thr Asn Pro Asp Ser Leu Ala Gly Met Ala Glu Val Ala Ala Glu
65 70 75 80

Arg His Gly Gly Ile Asp Val Leu Cys Ala Asn Ala Gly Ile Phe Pro
85 90 a5

Ser Lys Arg Leu Gly Glu Met Thr Ser Glu Asp Met Asp Ser Val Phe
100 105 110

Gly Val Asn Val Lys Gly Thr Ile His Ala Val Gln Ala Cys Met Pro
115 120 125

Trp Leu Glu Thr Ser Gly Arg Gly Arg Val Val Val Thr Ser Ser Ile
130 135 140

Thr Gly Pro Val Thr Gly Tyr Pro Gly Trp Ser His Tyr Gly Ala Ser
145 150 155 160

Lys Ala Ala Gln Met Gly Phe Ile Arg Thr Ala Ala Ile Glu Leu Ala
165 170 175

Pro Lys Arg Ile Thr Ile Asn Ala Val Leu Pro Gly Asn Val Ile Thr
180 185 190

Glu Gly Leu Asp Gly Leu Gly Gln Glu Tyr Leu Asp Gln Met Ala Ser
195 200 205

Ser Val Pro Ala Gly Ser Leu Gly Ser Val Glu Asp Ile Ala Asn Ala
210 215 220
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<223> primer (pQE70 FI) <400> 86 ggcgtatcac

gaggcccttt cgtcttcacc 30 <210> 87 <211> 35 <212> DNA
<213> Artificial <220> <223> primer (pQE70 R 13513m)
<400> 87 ggttggatcc gtcatcaccg aaacgcgcga ggcag 381 March 2007

<210> 88 <211> 34 <2%%iE§%§@%?%%§§B§§E%%ﬁ§ia' <220>

<223> prinmer ( P1204rep- gcggaattc

Ala@3CERPEAQYL.HAGHCRCACLa THAE TRAGy SR> 89 <211> 8134
225<212> PNA <213y Artifpmi al <220> <223> pRET1101

<400> 89 gggtaccgag ctcgaattcg taatcatggt catagctgtt
Leutlle 6lgtsg tolyaslnaint\gt tea P @0Scr égdtAbdat t ccacacaac

at acdagccg gadgcat a@a’ gt gt aaagec t ggggt gcct 120
Gl%gtqggtgag ctaactcaca ttaattgcgt tgcgctcact gcccgetttc

yc‘ﬂf&gggaa 180 acctgtcgtg ccagctgcat taatgaatcg

gccaacgcgc ggggagaggc ggtttgcgta 240 ttgggcgcetc
ttccgcttce tcgctcactg actcgectgeg ctcggtcgtt cggctgecggce
300

<210> 79

<211> 780

<212> DNA

<213> Rhodococeus erythropolis

<400> 79
atgticaact ccatigaagg teglicggte giegteaceg geggtageaa gggeategge 60

tigggaalgg tecegggtatt cgegegegea gggoccaalg tgotcalgac cgegegagac 120
getetgacte tegaacgtge cgegeagppet tigaatppte tteetggege getetccaca 180
cttcaagteg acgtcacgaa tectgactee ttggeeggta tggcagaagt tgeggeegag 240
cgacacggag gaatcgacgt gtigtgegeg aacgetggga tetteecgte gaageggttg 300
ggagagatga ccteggagga calggacage gtaticggeg teaacgicaa ggggaccate 360
cacgeegige aagegtgeat geeglggetc gaaacticlg ggegiggaag gotigtegtg 420
acatcgtcga tcaccggace cgtaaccggt tatcegpett ggtcgeacta cggggeaage 480
aaggctgege agatgggcett catccgaact getgecattg agitggeace gaagaggate 540
acgatcaacg cegictigec cggeaacgtg atcaccgagg ggctegacgg titgggacag 600
gaatatclicg accaaatgge glccagegte ceggeeggea gictgggeag cglegaggat 660

atcgccaatg cegeactgtt ctttgeactg gacgaageeg cgtacatecac cggteagtcg 720

tigategtag atgptggaca geticttceg gagtcggega tggegetege cgaactgtaa 780

<210> 80
<211> 28
<212> DNA
213> Artificial

<220>
<223> prmer (MAK F1)

<400> 80
gaatctictc gttgatgcag atcaggte 28

<210> 81
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gagcggt at c agctcact ca aaggcggtaa tacggttatc cacagaatca

ggggat aacg 360 Page 48 01 March 2007

FPO4- 0397- OOSG FY( Sequence listing) caggaaagaa

cat gt gagca aaaggccagc aaaaggccag gaaccgt aaa aaggceybdiprch 2007

420 tgctggcegtt tttccg?%%gng%g§g§§g%%wgﬁﬁﬁggagca
«iic3gaaaaat cgacgctcaa gt cagaggt g gcgaaacccg
sjacaggact at aaagat acca ggcgtttccc cctggaagct 540
<218eQlitrgiagcg ctctcctgtt ccgaccctgc cgcttaccgg atacctgtcc

gcctttctcc 600 cttcgggaag cgtggcgcett tctcatagcet
<H@acgctgtag %tatctcagt tcggtgtagg 660 tcgttcgctc
“2aagerdYik Régt gt gcacg aacccccegt tcagcccgac cgcet gegect
Qmé§§¢ tat ccggt aa ctatcggggt gagt ccaacc cggt aagaca

act ggcag gccactgg taacaggatt

Cg%%@é%%%§(%m étatgtagg cggtgctaca gagttcttga 840

agt ggt ggcc taactacggc tacactagaa ggacagtatt tggtatctgc
<21geket gct ga 900 agccagttac cttcggaaaa agagttggta
<2lggeB3¢t t gat ¢ cggcaaacaa accaccgctg 960 gt agcggtgg
<21gt Nt t gt t t gcaagcagc agattacgcg cagaaaaaaa ggatctcaag
<213p20ificdagat ccttt gatcttttct acggggtctg acgcetcagtg
yfaacgaaaac tcacgttaag 1080 ggattttggt catgagatta
<n§§a§a%%gggpg tcaccta gatcctttta aattaaaaat 1140

gadgttttaa atcaatctaa agtatatatg agtaaacttg gtctgacagt
<qobaggaat gct 1200 taatcagtga ggcacctatc tcagcgatct
cac@bigdaal it baG@ cleleiddeGtat a gttgcctgag 1260 tccccgtcgt

gt agat aact acgat acggg agggcttacc atctggcccc agtgctgcaa

1320 tgataccgcg agacccacgc tcaccggctc cagatttatc
<2l§y€aat aaac cagccagccg 1380 gaagggccga gcgcagaagt
ig ?E)ctgcaa ctttatccgc ctccatccag tctattaatt 1440
e 14 >ggga agctagagta agtagttcgc cagttaatag tttgcgcaac

gttgttgcca 1500 ttgctacagg catcgtggtg tcacgctcgt
«mggtttggtat ggcttcattc agctccggtt 1560 cccaacgatc
<2238Qg6gaghk ICad gat ccc ccatgttgt g caaaaaagcg gttagctcct

1620 tcggtcctcc gatcgttgtc agaagtaagt tggccgcagt
<40gt Bat cactc atggttatgg 1680 cagcactgca taattctctt
cectipeitgyleestitegeoie@teicgtcdag atgetttt @t gtgactggtg 1740

agt act caac caagtcattc tgagaatagt gtatgcggcg accgagttgc
-1hekhacccgg 1800 cgtcaatacg ggataatacc gcgccacata
9cagaacttt aaaagtgctc atcattggaa 1860 aacgttcttc
<199@gGgaaaa ctctcaagga tcttaccgct gttgagatcc agttcgatgt
<21392@ificRAcccact cg tgcacccaac tgatcttcag catcttttac

tttcaccagc gtttctgggt 1980
<220
<223> primer {P1200rep-Pst5195)

<400> 84
ageegetgea gaageaacac cgeatecgec cattg 35

<210> 85
<211> 24
<212> DNA
<213> Artificial

<220>
<223> prmer (P7)

<400> 85
cgecagggtl ticccagtea cgac 24
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gagcaaaaac aggaaggcaa aat gccgcaa aaaagggaat aagggcgaca
cggaaatgtt 2040 gaatactcat actcttcctt tttcaatatt
attgaagcat ttatcagggt tattgtctca 2100 Page 49 01 March
2007 FPO4-0397- O0SG FY(Sequence |isting) tgagcggat &larch 2007
catatttgaa tgtatttagam%ggghqﬁggngg%gggﬂg_g ccgcgcacat
2160 ttccccgaaa agtgccacct gacgt ag aaaccatt at
<«bakgat gaca ttaacctata 2220 aaaataggcg tatcacgagg
<21ceqgbttcgtc tcgecgegttt cggtgat gac ggtgaaaacc 2280
<2lpety@cacat gcagctcccg gagacggtca cagcttgtct gtaagcggat
<2lgeegdgagca 2340 gacaagcccg tcagggcgcg tcagcgggtg
ttggcgggtg tcggggctgg cttaactatg 2400 cggcatcaga
:gg %gtt g gagagt gc accatat gcg gt gt gaaata ccgcacagat
46 é@%ﬁ% ang aaaat accgc atcaggcgcc attcgccatt
<q06@ggct gcgc aactgttggg 2520 aagggcgatc ggtgcgggcc

gectibilds GOelal chi@egecaget ggcgaaaggg ggatgtgectg 2580
caaggcgatt aagttgggta acgccagggt tttcccagtc acgacgttgt

aaaacgacgg 2640 ccagtgccaa gcttgcatgc ctgcaggtcg
<21§e®¢t agagg atcccctgca cagaacccgt 2700 actcgatccg
<2y @ ttcgtc gct gt gaggt ctttcctgca aggcaaatcg ttgtgccgga
3}3 ‘aggggtttcg tgatgtttct ccgagcgttt tttcgttcca
fWﬁﬁ at ggtggctctt 2820 gtcctggtcg ctggcctgtt
«mhctctacaac gcctgectctt cttctgacgc aaaggaagag 2880
<2081 GHUGAaNB0 8l Bb@AAt Ct ctctcctgtc actgectcegtt cgaatccgta
t gagggcgt ¢ 2940 cagcccacga tgagcgaaaa aagccctgtt
<400e@@gt ccctg tcgtttccgg cgacaggatt 3000 tcggggatgg
gettggatee gtayogpg agessgrgagdc@®C gccgggaageésct gcggt gac gct ggaagct
3060 gtgtggattt cgtccgactc ggtgaactac acactcgata
139 gcattg cctggtgacg 3120 accggcccgce tgtggaaaca
<M§9%§atccgt aaagcgt cag ggtcagagat tcggcctgag 3180
-1996¢gggagct ggatacgggt ggtgcttgcc atgcctgacg gcaatttcag
<21896ag8at gg 3240 (gcaccccacg cccaagtaac cgctggtgcg
ctggatattt cggcggtggt ctcgtgagcg 3300 gggagaagcg
<220eacagcgag gccggcccgg tagaaatcat ctttttgatg ctggcagtca
<2233 60merg § POGehFasset acat cgt ¢ gccgtgactg cggttctcge
gtcgggttc ttcgcgggg 3420 <cggttgaggg tttctggttc
amg tcatc c tgcaccggcg tggtggtttc 3480
“E°FE %?%&8 g cggagggccgtacgggtctt tgaacgggca
tggaagggga 3540 cacctgaatc ccccggtatt gctctctccce
«biggcctgtc gaacgtggcg gggtctctgec 3600 cgaggttgag
<2102@git t gaa actggttcgg ggatacgcac actcgtgttt tctttgccge

<2136600A
<213> Artificial

<220>
<223> pRET1101

<400> 89
gggtaccgag ctegaaticg taatcatggt catagetgtt feetgtgtea aattgttate 60

cgeteacaat fecacacaac atacgagecg gaageataaa gigtaaagee tggggtgeet 120
aatgagtgag ctaactcaca ttaatigegt tgcgeteact gecegetttc cagtcgggaa 180
acctgtegtg ccagetgceat taatgaateg gecaacgege gggeagagge getttgcgta 240

tigggcgcete tieegettee tegeteactg actegetgeg cteggtegtt cggetgegge 300

gageggtate ageteactca aaggeggtaa tacggttate cacagaatca ggggataacg 360
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ccggagtcac tgccgagagc tttgagaaag ttcgccctgc gctggcagac
gcgat ggggg 3720 gtcaccgctg ccaagtagag aaggtggccc
ccggacaggt ccgcgtcaga gtgattgatg 3780 aggattcgat
gaagacgccg cgtgatgcgg gat gggcgaa agatgttgtg ct ggadyddpgch 2007
3840 Page 50 01 Mar chpR00757 58O Q3949886 FY( Sequence

cagahdhd Akl &Q&E&é’cgﬁaagﬁgag%&aﬁ:@g@aga & gagge gatcctggtt
cgagcaagag gggccggcat 3900 Tcat gagaaaa tcggcgggag

tecthRbtCtteggatccteebatt@egbc theagggegricdad cagt acgg 3960
ggaagacgtt ggattcgatc tcgctgcgga cgccgetcac atcgecat ge

steaggigceraaacs 4AR20ctat gegdc oy gtitcaaaagesagyilcgacgt acaa
cgtgttagct caggcagcag cgaacgcggc 4080 ggttcgagtc
““&%ﬁé@@? Ffegeceg e e e Agicset eeteyay€cct t ca aacat cgagg

R R R e O S e

togtREG A f0eak 1SARGS A0l Oof 1896EHE tOGLiaGEgacaa 4260
gttttccgag ttcggggctt cgttcccgct gatactcgtc gtgctcgaag

tatc@pgtd HOGoYgaek326: coged e tgags ggggeagCcHy acgaagacgc
cgcgttaggc cgaaaacctg ccgagcgtct 4380 cgcaccccgc

cagespaigedayepeett agragre e grlesincg sty agegicérgtéygcaa aggct ggaat

4440 tcgccttctc ctgctctcqgc aacgagc cctcgatc
e BE G SR P REEt T e B0 TR TR e qy gt caagat ga

agc a . gaatgettca 4560
i Gagegtr ‘| Beedaady” act of Gobet oot cgagace (1 caagect

stad9i AL AECE AR gdildGOagaag. ¢G0GGAJARY gCCggcagat
tatgcgatgc gactttgtcg gcgagtacgg 4680 gagat atgcg

aaggghigeclictygsagtte bdeciggh stactagegichdettaagt ldgecaccc t ccagcaaga
4740 ccaqgcccaa cgcgaattct tcgctgagga gttcggtgtg

g2affeglpaeeeGtcapategagys cA80E “iEathgdRga gaaagcgcaa

e JHEARG9900. £50L002009 .06 Eh 0RO L OpRgt 9Ct 9t 4860

aagcggacg C cccceggttc cctctacgtt

1aatGGRE Sl AEhE AR 1 RGHGIOARNY RIA&GE 009FY gCt gct gaga
gt cagtcagg caactcttta ccggctgctt 4980 cggagtgggg

tcccBAGUaRGEAaCacaliRERGAL YA calGGgtggaczagat’acgcgt t caccgcgag
5040 tcgctgcgtc ggttcatcga accgcgtgga taacgtcaca

tgatg:agjae@gf@@ac @@%g@ eageitatGpgaiaaag ey dad% cc ggttacc
%%cg act X %?gg cqgct tc%acaccta cat%igtcgc 5160
BT 8%%§g% K %ﬁgﬁ%%ﬁé PEEsl HadtYcagag gt cggacaag
gitg gg%%gag fa %Q%c Ja%ﬁé‘t%tr&g%%c%a{g‘& &gt g%& gcggegt age
cgccaagfgg gacgtgtctg "acgat gca 2 gaagcggagt
mﬁggg%&ﬂ§@g§w&@&@ﬁgﬁ@@@g@g@gﬁﬁ@ﬂi@magﬁbctgcca caact gt ccg
cccaacgate aaggegagtt acatgatcee ccatgtigtg caaaaaageg gttagetect 1620
tcggtectee pategttgte agaagtaagt tggccgeagt pttatcacte atgpttateg 1680
cagcactgca taattetett actgtcatge catcegtaag atgettttct gtgactggteg 1740
agtactcaac caagtcattc tgagaatagt gtatgcggeg accgagttge tettgeecgg 1800
cgicaatacg ggataatace gegecacata geagaacttt aaaagtgete atcattggaa 1860
aacgticttc pgggcgaaaa ctetcaagga tettaccget gttpagatee agttegategt 1920
aacccacteg tgcacccaac tgatcticag catcttttac tticaccage gtttetgggt 1980
gagcaaaaac aggaaggcaa aatgecgeaa aaaagggaat aagggegaca cggaaatgtt 2040

gaatactcat acteticett tttcaatatt attgaagcat ttatcagggt tattgtctca 2100
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tgaatctctg ccagctcctg aaaccgctgg tcagggcctt gcggaatccg
tgaccgctga 5400 tgatttttgg tctcattcgt tccccecgcegce
t gacgatgta cgcggcgcag ctgcttcctt 5460 ccagtcggtg
gct aact ggg at gggcgt ga gggt ccgagg ccgegtttcg tt gt cbybach 2007
5520 tggcgttgtc cgcetg Oib_t;(tjgg @%}“{C gdeacgeegce
'« G8309A3600,GLOATCOLAC ﬁgiﬁﬁ 5% i frch 2007
- 0397- FY( Sequence I|s I ng) gtatctggct
ticohgdat GG CAcE pGgghgQaicatat GHagye tgctata@@nat aact cgccgt acga
5640 cttcgacgtg gacgatgaag agttggcgga actggcttct
ana e AdQgre: Cotay racydt 8200zacegavaict gg8 ggct ggtct g

oSBT I RS s e
o RESBRRER 1 38 GELAGRELA TSGR R 2 o000

cgg@a%@%%%a%&tﬁ’gﬁa c@g@@&t@é dobidigc£ 8RBRAN LG oLAAEHAJCCL ggggcatt gc
594 ct ggat gggt gcgt ggaaaa tggagccca aagccgaggc

geeg@bfogoatdac ittiegeataglzacat 8@ tecrat@gtegc cb20cct cat ggga
aggcaggaga ctcgcggaag ctgcggcatg atgctgagct 6060

aneREr g AEEtegY© @?ﬁ@gﬁ‘lﬁtat@?é%gcwg&?éf’@%ﬁ@@%ﬁ%é’é cca ggtcgcaggc
cg%atttcc 6120 ? ctcca a g%tmtgaagtttcg

caaget et £4 ﬂfge“taé%b% d@gdﬁ‘%%tﬁ cgt agat cat

cca%%gﬁ%&%‘éa‘%g% <R83a882220a, 2489625 Al &o&&t gepggca ctggagtgga

ct acgfggag ggcacgcgag ggtcagat cc gaaaaggctt

acte@G Q@ Ligiaas gololh Gt ARG 6301 iGgaALCI%d gccgacaagg

aat at cagca cgtagttcct gctcaatggc agaaaacggg 6360
agegafvg palaitciccpgeretd dfybitocd agtigptraicemedtf é¥§gttt gt cg ccggccacgg

ccaccga 6420 %atttcctgg gatgagtacc tgcttttatc

ere e ST AR AR CoRI R AR B/ gosyat ¢L g

wHR555400HE 1259200599 4 a0cqaedng, gaspal 092 ot aaggogat

cag REL AL LA Lol 90 0CAL 8 RRH 0 AAGRLAC &G0 aaggt t cggg
g
cgccagtgaa gaggtttgtc cggacttcgg gatacctgtg 6660
togdegi@aatmce GOIOGE geagdkdntagaaagzagtcagocgt cttcgtacaa
gctgcctgag 6720 ctagacgcgc ggaacgcctt tcggcetttgt
gtg‘féﬁatﬂt %@@ﬁ@@gm@m tregenta pregRgeegeetteagy 8020 t ct ggt gat g

acc% ﬁﬁf té%%\ag@%gt@%%gggf?aggg&cagagﬁgggagéggﬁ%%aaé?%%éggfa;tg?;gt ctac
= PR AR SRR AASRIOR- R0 IR 2,
gcadcb @Ot GEGRc %@Q@g@@@ﬁaﬂ GhGhibabetiedkgcognat aa cggttttcgt

cgttcgcgga 7020
gggagaageg geacagegag geeggeccgg tagaaatceat ctttttgatg ctggeaptca 3360

gegegegeoa ctacategte gecgtgactg cggttctege gpteggette ttcgegpteg 3420
cggttgagge ttictggtic ciggtegteg cagtcatege tgeaccggeg tggtegtitc 3480

tgcgegactg ggaatcgaag cggagggecg tacgggtett tgaacgggea tggaagggea 3540

cacctgaate coceggtatt getetetece tiggeetgic gaacgtggeg gogtetetge 3600
cgaggttgag gaagttigaa actggticgg pgatacgeac actegtgttt tetttgeege 3660
ceggagteac tgecgagage titgagaaag ticgecctge getggeagac gegatgegpg 3720
gicaccgetg ccaagiagag aaggtggece ceggacaggt cegegteaga gigattgatg 3780

aggalicgal gaagacgeeg cglgalgegg gatgggegaa agalgligtg ctggaagagg 3840
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gagt gcggct aaatgaattg catcctcgat tgagcggagc atttcgacgc
ggaacctggc 7080 gatgatgttg tctctgtctt cattcataac

t gaagcgtat tgggagtgttgccctcccac 7140 catgtgtgcc

aat gcaggt g tgaactgagt cacagtttct caatagactc caagt bt §fach 2007

7200 atccttttac tccc zg%gg_og&%@ La.targcatgcce

LRI Aaaaat Gt C¥ppaagaaggec
atac%igcgacgg%gg%gg?%gggg%gct%gﬁgct gaga%aggg% gattcctga 7320 Page

cateaghadd leghBE L1004t to QARG e DY (Bequence |1 sting)
ttcctccgecg tacgagtacc gggcggttca ggtcgagecg aagat ggt ca

gragaat agrionic (C(EG802 cgadyatcrgitaareergagtlgt t ccagaa
%cagaagéac ggcacgccgg tgtggtcgat 7440 cgactgcatt
ccg tgacggttcc
cegEGHHEEIGHES FATRAT CHYGET BRI Ay Y

B ARG 0L AARkaRgl bl haBgARE 00 d0nat 1
ggt%g%xg%r%&gtg%g@s@gmgggcgg debk £096AB9L008@L Cg Ctitctctctg

atcgctgatc gtcgcccctc gaaaggttcg gaaatgtcca

ctzsaR G a@SaYg acgtdogegedagnty/ o8 0ccteggt@tagggtizpoccct cgt get
cgtgtttgtg ctggttgcgg caggttggca agcggcgaac 7740

giitigeeea eemgilisireegisredess sprewapmbieteyt9éegct ga gagt gcecgge
cgat ccgaag 7800 t aaaac gtgttctc acgttgcc

st SRR O 42 (PREIEL (R ) RO AL G980 “Fhgccgt fca

cecH£80A0006A RGA!£0ACBLALOR006,ERIULGROCC g0agagyL Ly
792 gagcgcgact gggtgaggtc ggctgagtgc gtttcggcegt

teg@ @Rl PRRkGlaa @l Ll L a60kMhichA8soct §i@glstit cisgn ct ctt ccaga
gt ccacccgt ccccccggeg atttcgttcg ttcgtggaaa 8040

gaattftaggefragitay calbyatitactagece batcgaggatizcget aZdccgc aaggct gcac

ttctcgtatg 8100 ccggtttggg tctctgcaaa aaactggtgg tgca

fecegargy] IceesqRye gigieccetepiraists Sopageds giosstepyalo2& 213> Artifi ci al
> <223> FRETéltJf > 90 cctgcagg catgcaagcet

tite <aza121000 agaag geEogc 9% a <C4E(1)C C C
% 69%9?%%&({ &5 %galgcaatga‘cé tgclggt FEEEF 6‘% gaaattg 60
gaghth @b CEAChiEe %&ﬂ&%&f GEQhi1 AGRACRLALLB0CEeAJaagC at aaagt gt a
aagcctgggg 120
ccaggeccaa cgegaatict tegetgagga glicggtgte gtogatcegt catgactgga 4800
ccacaggaga gaaagegeaa ggeggegaag cegtegepgg agecteagtt gaactgetgt 4860
gaagcggacg tgccgaaacg ageaaaacag ccceeggtic cetetacgtt cgacetgete 4920
acggigaagg agactgeggg getgetgaga gteagtcagg caactettta ceggetgett 4980
cggagiggog aaggacccac atacacacgg ateggiggac agatacgegt tcacegegag 5040
tcgetgegte ggticatega accgegtgga taacgtcaca gagacagega aaacgectce 5100
cctgpgeteaa tecgpttace geecgpactgg pegaggcgcet tegacaccta cateegtege 5160
ccctegaaag getcagatge acticcacga taacgeagag gteggacaag agggaagaac 5220
tgeegttete fogeegtige geggegtage cgecaagegg gacgigictg acgatgeage 5280
gaagcggagl cggeaggege ggcacgegee tgggotigtt acatctgeca caactgteeg 5340
tgaatetetg ceagcetectg aaaccgcetgg tcagggectt geggaateeg tgacegetga 5400
tgatttttgg tetcattegt tecceegege tgacgatgta cpeggegeag ctgettectt 5460
ccagteggtg getaactgeg atgggegtga gegicegagge cegegtiteg tigiegegee 5520

tggegtigtc cgettggagg titgtgatet cgeacgecge gaacgaacgg ctgaacgige 5580
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tgcctaatga gtgagctaac tcacattaat tgcgttgcgc tcactgcccg
ctttccagtc 180 gggaaacctg tcgtgccagc tgcattaatg

aat cggccaa cgcgcgggga gaggcggttt 240 gcgtattggce
gaacttttgc tgagttgaag gatcagatca cgcatcttcc cgacaltybach 2007

300 gaccgttccg tggcaaagsa-E AL &agt aacc
acealiees. arado SesEE> LS SO

ccaacattga aacgctgat ¢ gaaaacgcgc t gaaaaacgc 420

cttek@@t Gaateglc Hgagcidagitct Gegedct eedepgctseca@mct ga ct cgct gcgce
tcggtcgttc 480 ggctgcggeg ageggt atca getcact caa

cga@bigpe gerteaits capgrgtdr attetezad add@mtcedgeesid 0576g ggat aacgce
aggaaagaac at gt gagcaa aaggccagca aaa %g%agg aaccgt aaaa
LG PG 28 ST IR BRI O D U e PERSE Y 72 G FY(Sequence
listin C t t tt ttcca gc tccgcceccccc
B T AT e o
1gade A RRCARR 1£RHQRCLAL A BRAGBLRCLADAGE Holid cccc 720
ct ggaagctc cctcgtgcge tctcctgttc cgaccctgec gctaccgga
ctegh@ et b@tegmen R tccacBE b dagdc@etcogtdtcigggaageogt ggcgcet t t
ctcaatgctc acgctgtagg tatctcagtt 840 cggtgtaggt
catggigof ectjelesse samgey Jercesatpclrapeattseisart *@etgtt cagcccgacc
tt900 c%ggc cctt atccgc%t aac tatc tcttg61 t ccaaccc
cegfien e HEE IR R Sea e s A ccact ggt
e RREAY08NLR 0£20305090, 4101 906, g01ge) acag 1020
agttcttgaa gtggtggcct aactacggct acactagaag gacagtattt

cgt@GEadlcGla00 8 akQ8aga 6laGla(d GRE 286 CRGLIAC 6240t CJgaaaaa
gagaggtag ctcttgatcc ggcaaacaaa 1140 ccaccgctgg

ctackgEggtagaybag ikitagtttaphdabeegicmaggaychcagat t @8Ycgc agaaaaaaag
1200 gatctcaaga agatcctttg atcttttcta cggggtctga
teiaes it SCSERTARRS Aalaleig e Ryt B9 ast &0 gect cgt gaa
aaggt gt ctgactca ccaggcctga atc cat 1320
thg%%atC%g%C% gtg[g %%Cé (&g%tgtc CC%%%C%?QC CC&%C a%&&

agcca at'gagagc tttgttgtag

catt EGOACEARL tgéltgtgtg togdaBE 8aEdalid BBRGHL tdugle tttgccacgg
aacggtctgc gttgtcggga agatgcgtga 1440 tctgatcctt

gaafaB @@ boagear taaagist agatcbd atdcagacagaagcenogtt gt gt ct caaa
1500 atctctgatg ttacattgca caagataaaa atatatcatc

gateggagaraesRiicer caeraesriytantclyes BGeRizaet toipgerraddlc agt aat aca
a tgtta tgﬁgaﬁgccat at tcaac aa ac tc%tgct 1620
gﬂﬂ%ﬁ%ﬁ%@%@&fﬁg L iR iea t (o1 g%aa*ﬁ%%t 4ft% at a t gggt at aaa
ttcl Q%g%g & QR0 A AR IR I ICARL: ggfzogcgacaat ct
gJ[Caatgggg tgta g ag%lgccg% ggat cgac%ggg %?4 agttgtttct
clagd @R Gl AUa 1BRAMG bagesk didageRaleacd Wk@cagat gagatggtca
1800
tetggteatg cgetgetgeg ctecgtgeee agagagaccee aacgactgac ctatctetac 6840
ccaggtgcaa ticatctcee gegetetgte ggetaggtaa acgaggtgcet ceegegegag 6900
cttttccatg tggteggeca atgteagete ggtecaggaca acctgetgtt gttgcgatag 6960
tigtgtcege acgggtegat tgtctictgt tgeggeataa cggtittegt cgttcgegga 7020
gagtgcgget aaatgaatig catectogat tgageggage atticgacge ggaacctgge 7080
gatgatgttg tetetgtett caticataac tgaagceptat tgggagtett pecctececac 7140
catgtgtgec aatgeaggte tgaactgagt cacagtttet caatagacte caagttigtg 7200

afccttttac teccaaaatg gggeatgatg tgtgegtece teggticagg gecgaaagtt 7260

cgacacclcg aaagaaggee fegacatgge titgaaaget getggeaacg tgatteetga 7320
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gact aaactg gctgacggaa tttatgcctc ttccgaccat caagcatttt
atccgtactc 1860 ctgatgatgc atggttactc accactgcga
tccccgggaa aacagcattc caggtattag 1920 aagaatatcc
tgattcaggt gaaaatattg ttgatgcgct ggcagtgttc ctgcg@bdybprch 2007

1980 tgcattcgat tcctg%U %%0@%59 g Eﬁcefistﬁ cagcga
CC gat

e o " o cgaat gaat
N %ﬁ%%g% tgga%%%g%gg%%é %g%@gbacdggggta 2100

22a@b @Ol 8060 ifichgaaaaasQt geggagageaaat geat aa gettttgeca
ttctcaccgg 2160 attcagtcgt cactcatggt gatttctcac

cgadticgitsaziceatc se@bitdet tigaessgrardggaraaimtce@Re 07504 aat aggtt g
tattgat gtt ggacgagt cg gaat cgcaga ccgataccag gatcttgcca

ggaosienly BaaC R AT AT éﬁ@%@%ﬁ@ﬂ%ﬁa ct¥®cttcataca

e BRAGRE b EROPE B P gt et 1 ga

atcgh%ﬁ& g&kaat gﬁﬁg%&%tg%%kcataggg@mgtgtcg@cg&gt gg&bgctc gatgagtttt
2400 tctaatcaga attggttaat tggttgtaac actggcagag

getat@bt acget g cagtdtganggg: 2460ecaagggeggclio t gt t gaat aa
atcgcattcg ccattcaggc tgcgcaactg ttgggaaggg 2520
steticpma By gEtseres geleateawgeccedgct®§gcga aagggggat g

e ielRaant e BroraRe i @ﬁ%%ga%%a%%gﬁ%o Sggf’i éé%égat 3
e §0015660. QUURLEGH 6L, A0A0L 6106, 60230600 gat ccg

ctcgccgt c gct gt gagg gCa aggcaaat cg
gagtlSGEO QA BUQUALLLCG A (hlaardi GaLGLE T BRo CCgagegl t t
tttcgttcca agttggtcat ggtggctctt gtcctggtcg 2820
tigetiteig gioitcegl tictackc gt arc@aaes gtetigocgtdraac B49t gacgc aaaggaagag
atc gca ca 2880 tctgaatct ctctcct tc actgctcgtt
giege F%C?%%%@é%ﬁf%gﬁﬁﬁ%%%%gﬁ%ﬁﬁ@ 0 t gagcgaaaa
tt C cctg tecgtttc cgacaggatt tcgggggtgg
mg%%%égg %ﬁm?%%%%? acggattac g%g%bgaagc ct gcggt gac
gct ggaagct gtgtggattt 3060 cgtccgactc ggtgaactac
<21@ca@c¢t cgat a agaggcattg cctggtgacg accggcccgc 3120
<21l gByaaaca agcgat ccgt aaagcgtcag ggtcagagat tcggcctgag
<21ggddggagct 3180 ggatacgggt ggtgcttgcc atgcctgacg
<2lgcadtiiclcag ggcaggat gg gcaccccacg 3240 cccaagt aac
< ctggtgcg ctggatattt cggcggtggt ctcgtgagcg gggagaagcg
<n§ gg Acagcgag gccggecccgg tagaaatcat ctttttgatg
t&gcag ca gggcggggga 3360 ctacatcgtc gccgtgactg
<069@htctcgc ggtcgggttc ttcgcggtcg cggttgaggg 3420
cacdtdchdblcgigdatCt tedoBigh Clo B LRt CcR tLP itk ggACCggcg tggtggtttc

t gcgcgactg 3480
ttatccgete acaattecac acaacatacg agecggaage ataaagtgta aagectggege 120
tgectaatga ptgagcetaac teacattaat tgegttgege teactgeccg ctttecagte 180
gggaaacctg tegtgecage tgeattaatg aatcggecaa cgegeggega gaggeggttt 240
gegtattgge gaacttitge tgagtigaag gatcagatea cgeatettee cgacaacgea 300
gaccgiicog tggeaaagea aaagticaaa atcagtaace gteagtgeeg ataagticaa 360
agttaaacct ggtetteata ccaacattga aacgetgatc gaaaacgege tgaaaaacge 420
tgetgaatgt gegagetict teegeticet cgetcactga ctegetgege teggtepttc 480

ggctgeggeg ageggtatea geteactcaa aggeggtaat acggttatee acagaatcag 540

gggataacge aggaaagaac atgtgageaa aaggccagea aaaggccagg aaccgtaaaa 600
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ggaat cgaag cggagggccg tacgggtctt tgaacgggca tggaagggga
cacctgaatc 3540 ccccggtatt gctctctcce ttggectgtc

gaacgtggcg gggtctctgc cgaggttgag 3600 gaagtttgaa
actggttcgg ggatacgcac actcgtgttt tctttgccgc ccggadt deach 2007
3660 tgccgagagc tttgﬁ%§ 4%§@g§§g g¢. g&hggcagac

d

age S5 QRLAQ940 1 QhEAC RO G : %oa&%é’a%q 20a@ aaggtggeec
ccggacaggt ccgcgtcaga gtgattgatg aggattcgat 3780

cac@Ragacgests ¢ohgod.gega gk ggocgadtagat gict gt g ct ggaagagg
atacgttcga 3840 cggtcttccg ggcgagacgc gatcctggtt

ctzmyaly cdagayy IgggtcgaTetc edtgagdadac@d08l t cggcgggag
tatctcggat tcctatccgt ctcgggeget ctcagtacgg ggaagacgtt
cettisiggiiceegiat FEgHt Pt gElhas fhEdctdhe at cgecat g

cgg%g?% FateaRs aa%gt%g%[%%ga%gaélagégco%@% Q9L &agg, cgacgt acaa

g cgaacgcggc ggttcgagtc 4080 Page
gctg%&ct@%cc%@ﬁa@ Btoé@t%7agtc&:agc%'ggga%§aZa'c%é%Y(9§ﬁ quence listin g)

gt agggtccg acccgacaca cgtactcctg gagcccttca aacat cgagg
cactggh@tagcgagt Addditt gefab@apitagaetd de@gggactizgaat gcgcag
gccacggt gg acatgctggg ctgggtcaag 4200 cgtgagtctg
agtiefiepa AISStpacst 20pieraeE g atsars e eiet a3itdscat H8@gacaa gttttccgag
tt4260 ttc g gctt cqgttccc c¥ atactcg gt gct cgaag
e TR GROCR ECUR 4350 BIICHDaNY acoaagacac
ccaG QG LAL0 FAARBARELS, GROANEALEL..GOGagCCCIC 4380
atttcggcct acgtgcgt ca gatagcagcg cagtcggcaa aggct ggaat

gatdicG Qe edatcClt€atdtdd g Sl @G bl G HE: AREYROCIFA Jgcctcgat c
attggcggca atgcgcgttc gaatttcggg 4500 gtcaagatga

cgagpgtt gertrgigte cggaetraimdgligagbcggitgacegdalget t ca t ccgagcegct
4560 tccccggaag actgtgccct ggtcgagacc ttcaagcctg
calcEEie GTATRES FeET A ElRisR BBy Blagiadadtf® gccggcagat

t c acttt agt a tat gcg 4680
sl SO0 0050 1o E8 MR AIRTER. 02000 { coageaaga
1oigHGRAYNECLAP A 1.AAGI AR b ofef@Gl0RG9a gttcggtgtg

gt ggat ccgt cat gactgga ccacaggaga 4800 gaaagcgcaa

atctGgHte0E COaa g g h-Clptl gy al@gettiaaghicgad@bgct gt gaagcggacg
4860 tgccgaaacg agcaaaacag cccccggttc cctctacgtt

cttagagyaasteptaccacaretpie geeseptpt WoPBLaagepatiedicdy gct gect gaga

tcagtcagg cqgctcttta c%% ctgctt cgg&gtgggg 4980
SRR S BRI YY 5t %ﬁf%éﬁ?gﬁg cgcgt tcaccgcgag
taa} S48 %%QM QoG gga, t aacgt caca

aaagggcgg%agc 8 acaCf]CaC?aC%T %%%% éctag%%%%%go tccggttacc

agttB166 g9aG k80 9ogag d69sic. ihgasaaclacaigwegt cgc ccct cgaaag
5160

gactaaactg getgacggaa tttatgecte ticcgaccat caagcatttt atcegtacte 1860

ctgatgatgc atggttactc accactgega tececcegggaa aacageatic caggtattag 1920

aagaatafcc tgattcaggt gaaaatattg ttgatgeget ggeagtgtic ctgegeeggt 1980

tgcattcgat toctgtttgt aattgtectt ttaacagega tegegtatit cgtetegete 2040

aggegeaalc acgaatgaal aacggtitge tigatgegag tgatitigat gacgagegta 2100

atggctggcec tgttgaacaa gtetggaaag aaatgeataa gettttgecea ttetcaccgg 2160

attcagtegt cactcatggt gattictcac tigataacct tattittgac gaggpgaaat 2220

taataggtte tattgatgtt ggacgagtcg gaatcgeaga cegataccag gatettgeca 2280

tectatggaa ctgecteggt gagttticte cticattaca gaaacggett titcaaaaat 2340
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gctcagatgc acttccacga taacgcagag gtcggacaag agggaagaac
tgccgttctc 5220 tcgececgttge gcggegt agc cgccaagcgg
gacgtgtctg acgat gcagc gaagcggagt 5280 cggcaggcgc
ggcacgcgcc tgggecttgtt acatctgcca caactgtccg tgaat et dfaceh 2007
5340 ccagctcctg aaac§§i§%g4%g§gg chlt.. gGggaat ccg

atgeic o

atgg{taﬁgacrga%{g%gﬁa%%ﬂgug&&g atbfehi b gl tcccecgege
gacgat gt a cgcggcgcag ctgcttcctt ccagtcggtg 5460

teta @b ARG P YL 04Q0 BBt GR GGUIECRIGeeCYEYL LT Cg tT gt cgcgee
tggcgttgtc 5520 cgcecttggagg tttgtgatct cgcacgccgce
acggyamt (piscpyrtccgaacytcgec grata dgeragib 8020 gct cgggcet c
gggt ggat at cggct gcc aggcat aact cgccgtacga cttcgacgtg
cga B2 gf?f%*é%s@ AR RFE B B SRR 8380

ct gcaaggcc
ool T R 0P e BRI G 52T 57807

i ; GRRAGEEERLLENE aGuaLalagat t t gccgggeat
gaat%%t@g%%actg%gg%zo Pg%e%%6 paa g ae

ctegftEXec QR84 BOBERY{cSegueneerch iggtditng) 27t gaccct ca
cctatccggyg ggactggett acggttgeccc ccaccggcge tgaggt caaa
'gatge orgagsglt Hisgeparetiagljalegieacr etceigiitac 9Pt ¢ caacgggcect

e gt e Gl cyLatt “DreBse N GRa Eatht ccet 6000
ga&ﬁ&ﬁﬁ%ﬂ%&%a%ﬂ%&&QQ&%@@&&&&&& adcGt grggcat g at gct gaget
ctt gaaat'gg 6060 ~ gagatagcac gtgcagaggg t gaagaccca

152 99LLYCRAYN Cglaldinct9gaRgat Lo L 2000 agcgat ggat
tgaagtttcg tccgtggctt tctgcggtgt gggccgacgt cgtagat cat
catoftp @0 cacgByacTeL L caFrIRa R gragagigemtigBeslagt gccggcea

ct ggagt gga ctacgcggag 6240 ggcacgcgag ggtcagatcc
0810@%*5%&3@%%%0 el gRER Y Clegeul deerctdy a?’g%oct tt 6300

ccgaca aat at cagca cgtagttcct gctcaatggc agaaaacggg
e Gatcr ‘£360  Bacag0PERT EhaueT ACcd o0t t gt oo

22a@GIHCERGHS oGl ARGALEHR B LG LS. LAL024@at gagt acc
tgctttfatc tcgcacgttg cgacgattgt cagcgcgaac gaagatctgg

cccdiB cocg@RaCagait cfcargaggegct agaggeggoocacagat gga
ct aaggcgat gatgcgacgc 6540 acggttaccc ggcaccgctt

scagggrecacengecgsedecegibighenta dactgyyecaesseraagaeycgg 6600
aaggttc cgccagtgaa gaggtttgtc c ftcgg gatacctgtg
Cm?@gg%ﬁ¥%§%°%%%ﬁ“%a%%%%gﬁg Bt 5%%%g§()cctcagccgt
tttetGdrk GOLAFA MG AGEL G t??%&) ggaacgcctt
° écﬁrég % t@%%gt el it gg% cg e gggcggct tctggtgatg
2000684 coLOEL @Gl aGE 1 ChacH 0080 AEYAGARC B MACTACT gaC
ctatctctac ccaggtgcaa 6840
ccceggtatt getetetece tiggectgte gaacgtggeg gggtetetge cgaggttgag 3600
gaagttigaa actggticgg ggatacgcac actegtgttt tetttgecge ceggagtcac 3660
tgecgagage titgagaaag tiegecetge getggeagac gegatggggg gicacegetg 3720
ccaagtagag aaggtggccc ceggacaggt cegegicaga gteatigatg aggaticgat 3780
gaagacgeeg cglgatgege gatgggcgaa agatgliglg ciggaagagg atacgticga 3840
cggtettceg gecgapacge gateetggtt cgageaagag ggeccggceat catgagaaaa 3900

tcggegggag tatcteggat tectateegt ctegggeget ctecagtacgg ggaagacgtt 3960

ggattegatc tegetgegga cgecgeteac ategecatge agggcaaaac cegatcegge 4020

aaaagicagg cgacgtacaa cgigttaget caggeageag cgaacgegge gottegagic 4080
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ttcatctccc gcgctctgtc ggctaggtaa acgaggtgct cccgcgcgag
cttttccatg 6900 tggtcggcca atgtcagctc ggtcaggaca
acctgctgtt gttgcgatag ttgtgtccgc 6960 acgggtcgat
tgtcttctgt tgcggcataa cggttttcgt cgttcgcgga gagt gehdyearch 2007
7020 aaatgaattg cat cg}%a%?7_obg§_g§ %eggﬁ}l@cgacgc

C C

o a . o t attcat aac
g %%g“%%%ggat% %g%g‘%%% 1% gccctgcéc:g%g%&ca g%lé(fgcc 7140

ccttiegie g Gla@gicthahigaae baghbte € aaaaisk tigiet@@atimgact ¢ caagtttgtg
atccttttac 7200 tcccaaaatg gggcatgatg tgtgcgtgcc

ctehgigig titatacpt) g gegamgictizcfacace LiBgeed2 68960 aaagaaggcc
t cgacat ggc tttgaaagct gctggcaacg tgattcctga ttcctccgeg
feggeg obretitERe Lt (i:gtﬁjgéﬂé@@ﬂ*’&%gé‘”’éﬁ“ F8g¢ty aagat ggt ca

a cce a 7 tc c,agttccagaa
R T e A S e v
atﬁc%%%@%fé&gaﬂa%&%@%@%&a& 2BGARAYAGauAL caigaccyg tgacggttcc

ggacgtgatg 7500 gaaccggatg ttgcggggcc ggtggagttc
ctgdtggagatge det geoggtieoh gggedttc egttitg04age 57 01 March

2007 FPO4-0397- O0SG FY( Sequence listing) cgcagtggtt
gleaagyipg CIBPRY) SEfrentes FgeetagaireBuyticegseact t'étlct g at cgct gat c

. 7620 t cgcccctc gaaa gttctg gaaat tc4§ aaggaaaagg

coofitegegleny copratulaty rest-Rled ¢6P cotgrt tor

ccaé?gﬁéiég%%cgg%&%at‘%a?g@é’e'%gtc%&%%m@?&%@a% LuQtLagt g 7740
atcgttcaca gtccgaagct gtgccgctga gagtgccggc cgatccgaag

cgafcGB@AAAREH (fBO c1@Q9écglclglera30aE60¢hL gLa0 gggt gcct cg
ttctctctcc ggaagagctg gggccgttca 7860 (gcggagggca

cgeghtat agotrgere srzeigt glagtrest cagtitagewzggatfdygt t g gagcgcgact
7920 gggtgaggtc ggct ga%gtgc Cgatrttcggcgt c(?atgaat gt
SATLRCRAPREAEE 0 THEELE crog P D gHle e e BR%G '®HT ccaccegt

8040
e

actg-cta gcac ttctcgtatg

g5 44008, F0s e chacgeamogeiga ami ot 0124, <210
aaggadad d>utapdicEd AiQdtgeac agatacgogt teaccgegag tegetgegte 5040
geticatega accgegtega taacgtcaca gagacagega aaacgectce cetggptcaa 5100
teeggttace gecggactge gegaggcgcet tegacaccta catecgtege cectegaaag 5160
getcagatge acttccacga taacgeagag gteggacaag agggaagaac tgeegttete 5220
tegeegttge geggegtage cgecaagegg gacglglctg acgatgcage gaageggagt 5280
cggeaggege ggeacgegec tggacttptt acatctgeca caactgiceg tgaatetetg 5340
ccagctectg aaaccgetgg tcagggcectt geggaatecg tpacegetga tgafttitteg 5400
teteattegt teceecgege tgacgatgta cgeggegeag ctgettectt cecagteggte 5460
gctaactggg atgggegtga gggtecgagg cegegtiteg tigtegegec tggegttgte 5520
cgetiggagg titgigatet cgeacgecge gaacgaacgg ctgaacgige glatetgget 5580
gctepggcte gegtpgatat ggegpctgee aggcataact cgecgtacga cttegacgtg 5640

gacgatgaag agttggcgpa actggetict ctgcaaggee tegaggacga cgacattggg 5700

ggctggtetg cggagagega aatagtggec tegtetgete gticteggte acggatgate 5760

tigegaatgg cagaactega clgggetece atgatggalt tgecgggeat tectgegatg 5820
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<400> 91 gacctgcagg catgcaagct tggcactggc cgtcgtttta
caacgtcgtg actgggaaaa 60 ccctggcgtt acccaactta

atcgccttc agcacatccc cctttcgcca gctggcecgtaa 120

t agcgaagag gcccgcaccg atcgcccttc ccaacagttg cgcag@bdbmch 2007

at ggcgast g 180 agot!plie Rl selened fagoact
o BGICARLED QL EOL OG0 BLORE006, 24D seqt at caget

cact caaagg cggtaatacg gttatccaca gaat cagggg at aacgcagg

anacdfdfdc apRatgeatadf: Lheageaaarctgciageanaaggccaggaac
cgt aaaaagg ccgcgttgct 360 ggcgtttttc cataggctcc

gegigpreTdrrediga cesyergeca toascad depadticgastege tddélagt ca 420
gaggt ggcga aacccgacag %actataaag ataccaggcg tttccccctg

cotogiaged AFSEASERe” AEARRM PR fTRGRRGRE ECieaet gRteey £%E ct gecgct

{ ttct { 4 t
ol BEETAEL e BT EEEE bl ShES i gpponcocite
apéﬁgmqk&ﬁ%g%&ﬁ%&ﬂ%&&@@ﬁ%@%@w&gﬁﬁﬁﬁﬁa@%oCCCCgttCag

cccgaccgcet gcgcecttatc cggtaactat cgtcttgagt
cegC@GCe GOz aagachcgaceeth absgpesatcigge agaage 720

cact ggt aac aggattagca gagcgaggta tgta%gcggt gct acagagt
gecyceterRRiatalyC FRUSYrepg et AdcaeudepstctBic®let agaaggac

agtatttggt atctgcgctc tgctgaagcc 840 e 58 01 March
SO0 B G0 P SR LS aeEE IS TIG) gt t acett c
acca ccgctggta

ggc%g%@g%&gﬁgg c%%rggégt%tg%cggg%%@%&g@&c@&a%m gctggt ag

cggt gg gca agcagcagat tacgcgcaga

gatzAAAQ 4G ARz Ch-ARIGRAATR QoL gad GRLAAGaEHOT LT T CLAC]Y
ggt ct gacgc tcagtggaac tccgtcgaac ggaagatcac 1020

gactce ) bagamts amaicamateo i yglagiced ettscgickgabdiccg ggaagccctg
gccaacttt 1080 tggcgaaaat gagacggga tcggcacgta
ﬂcg%@%?@ SRR SECtitaIaqEEg % Helpeg i 818 e EE 0°%0%gat cact ac

cgtatt ttttgagtta tcgagatitt ca ct aa ggaagct aaa
oG g8 B M R IR LG PG TRl ot
2egGEERAALAAEA: L&A BARBEBBcat 2B oigde bt AGG cat tt cagt ¢
agttgctcaa tgtacctata accagaccgt tcagctggat 1320

geadbicacggaet citiidd agagat egiaaagaanigaalsaagcaca agttttatcc
ggcctttatt 1380 cacattcttg cccgcctgat gaatgctcat

cgelegigrg alateteess agieatgyyeratcigadugdregesetiddd 084 gagcet ggt ga

el 50 T et EYERY C OG0T AT Hc Rl gacgatttee
c gacgatttcc

o QEASLLEL OEERLEL Ry HRREORIE, 905010112

acgggtegat tgictictgt tgeggcataa cggttticgt cgttegegga gagigegget 7020

aaatgaattg catcctegat tgageggage atttegacge ggaacetgge gatpatgttg 7080

tetetgtett catteataac tgaagegtat tgggagtett geccteccac catgtgtgee 7140

aatgcaggtg tgaactgagt cacagttict caatagacte caagttigtg atcettttac 7200

tcccaaaatg gggcatgatg tgtgegtgee teggticage ggegaaagtt cgacaccteg 7260

aaagaaggcec logacatgge tiigaaagcet getggeaacg tgaticetga ticctcegeg 7320

tacgagtace gggcggtica ggtegagecg aagatgptea gaaaagacce ggaagacceg 7380

aactctgagc agttccagaa geagaaggac ggeacgecgg tgtgptegat cgactgeatt 7440

cgggtegace ggecatcagg caacaaggcea ategtgaceg tgacggtice ggacgtgatg 7500

gaaccggalg tigegggoce gotggagtic tecgagatga tigeoggtit cigggtticg 7560
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aatatgtttt tcgtctcagc caatccctgg gtgagtttca ccagttttga
tttaaacgtg 1680 gccaatatgg acaacttcttcgcccccgtt

ttcaccatgg gcaaatatta tacgcaaggc 1740 gacaaggtgc

tgat gccgct ggcgattcag gttcatcatg ccgtctgtga tggcet Obdbarch 2007

1800 gtcggcagaa tgcth%_g 4@539%3 ad. fidghocoat g
cgc%%fgﬂgg%?ctg@% RQ999 LR otghbdclht #6880 gCagttattg

gtgcccCttaa acgcctggtg ctacgcctga ataagtgata 1920

gtegtcda gL UG cgARicgoeRgARatitcRGGblte@lC CesYt gC Ccaagct ccaa
tacgcaaacc 1980 gcctctcccc gcgegttgge cgattcatta

coecladtgyt etptitetpgtes e eraro@tygrca tegregaddtigas0 4010 gaaagcgggc
agt gagcgca acgcaattaa tgtgagttag ctcactcattaggcacccca
ategHqAgpioCgRY BIRGERAE SPoERe B R MR R RYE at® 'Yt t gt gt gga

t gagc t aatt 216 tca a aacagct at
T e A S R B
g%%ﬁ@@g@&@@gc@gﬁ%ggggﬁgg&gg&ﬁgﬁgg%%ggkﬁgymcgt cgct gt gagg

ctttcctgc 228 aaggcaaatc gtgtgccgg aaggggtttc
eeegtgrisgidabiee dttpgagegidist dddogittoetect? 398  aagt t ggt ca
tggtggctct tgtcctggtc gectggectgt ttctctacaa cgectgetct
ctetipopgSicopqs et pareyereep Binaling erieger gaseepic &6 agt ct gaat ¢

tctctcctgt cactgctcgt 2460 tcgaatc at ga cgt
e OB R R TR EE BB IOl ccos 9850

woteQL GO LGP gfgacaggat ttcgggggt g gcatcgtgcg ggacggatta
cgccgggaag 2580 Page 59 01 March 2007

FPO4- 0397- OOSG- FY( Sequence listing) cctgcggtga
<210get ggaagc tgtgtggatt tcgtccgact cggtgaacta cacact cgat
<212640/5 aagaggcatt gcctggtgac gaccggcccg ctgtggaaac
<213y tccg taaagcgtca 2700 gggtcagaga ttcggcctga
<ma@ @hgc t ggat acggg tggtgcttgc catgcctgac 2760
-pPgcaatttca gggcaggatg ggcaccccac gcccaagtaa ccgctggtge

<ngg%g@ﬁﬁg§t 2820 tcggcggtgg tctcgtgagc ggggagaagc
ggcacagcga ggccggcccg gtagaaatca 2880 tctttttgat
<4q0gcbggcagt ¢ agggcggggg act acat cgt cgccgt gact gcggcctcg

gac k) calfG@o0gEeidee aldtgeggiicgeaaiigagy gtttctggtt
cctggtcgtc gcagtcatcg 3000 ctgcaccggc gtggtgottt

ceclegegiEepeqantt depggianteciyaiacc geitRgerg guRtestet dégggt ct 3060

b S3000005. L9998 0000 seacl o copoguataL et et

cgoftAds {tcté%% gcagrg%%%gtg%ggtgg %%g%%%g%g%a% t1 t% tg g ag gg;c 35 ggg cctg

gotaBRd0cac 66 08EANE: LE6OAlHA8E dheacsdClo gccaagt aga
gaaggt ggcc cccggacagg 3300

aaagaacatg tgagcaaaag gecageaaaa ggecaggaac cgtaaaaagg cegegttget 360

gecgtitttc cataggetee gececeetga cgageateac aaaaatcgac getcaagica 420

gaggtgocga aaccegacag gactataaag ataccaggeg ttteccectg gaageteect 480

cgtgcgetet cetgttcega cectgeeget taccggatac ctgteegect tictecctte 540

gggaageglg gegetticle aatgetcacg cigltaggtat cieagticgg tgtaggicgt 600

tcgetecaag ctgggcetetp tgeacgaace ceecgttcag cecgaceget gegecttate 660

cggtaactat cgtettgagt ccaacceggt aagacacgac ttatcgecac tggeageage 720

cactggtaac aggattagca gagegaggta tgtaggeggt getacagagt tetigaagtg 780

glgocctaac tacggetaca ctagaaggac agtatttggt atctgegcte tgetgaagee 840
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tccgcgtcag agtgattgat gaggattcga tgaagacgcc gcgtgatgcg

ggat gggcga 3360 aagatgttgt gctggaagag gatacgttcg
acggtcttcc gggcgagacg cgatcctggt 3420 tcgagcaaga
ggggccggca tcat gagaaa atcggcggga gtatctcgga ttcct At degeh 2007

3480 tctcgggcgc tCtCﬂ%a%Z _Og&gggg%g&ceﬁsg ttcgat

agtiGh R G19699 n@ﬁ%&@g%ft&gg hood@Ed bgp cagggcaaaa
cccgat ccgg Caaaagtcag gcgacgtaca acgtgttagc 3600

ceeleGROEERICHGCgRACHEGo LGt a gogtaggt®agggt cC gacccgacac
acgtactcct 3660 ggagcccttc aaacatcgag gggtgtccga

tectippivittiogt gptctpatet Cgugac egfeatagpreyedca8 72@0 ggccacggt g
gacat gct gg gct gggt caa gcgtgagtct gatcgtcgca tcgaccagat
“Cg%ﬂ%@@aaﬂt@%ag@@%tﬁte?gg%@%c%@ﬂéeﬂétgé@CP%af‘igc&05 gt t cggggct

tgg%r%ag%t %acg%(%ggfga t&&gcg%%eg E}gg cc;a3 §cﬁ9:accac t%t%gattac qu‘fb gagtttcccy

g gacgaagacy ccgcgttagg 3900

aga@LA0ABAGRT 1GLSHIQEALECALHIGAGEREN L AbYT CJgCC tacgtgegtc
agat agcagc 3960 gcagtcggca aaggctggaa ttcgccttct

atgpa @b Qi th gy e gaiiedidat aggiptaagahagd)A060 cat t ggcggce
aat gcgcgtt cgaatttcgg ggtcaagatg actctgaggg tggacgaacc
cattigygratitepgis G etegene (e laseaiatcgrerees usdsgadtdc ttcceccggaa

actgtgccc tggtcgagac 4140 cttcaaggcct ggtacctgcc
stofipy] QgL e R e s dg eEaTET Al gcgat g 4200
cact@RGh &eb Fga&g&aﬁ&%g%& 48/0af al.gg.gcgagecat ¢ gagtcttcgg

atctgcgttt 4260 ctcgccacc ctccagcaag accaggccca

cagQEMR gARbdG dikQol tgaegs agltdiegahgic# 330 Page 60 01 March
2007 FPO4-0397- OOSG FY( Sequence |isting) ggtggatccg

acgtttvategrantdegpe @b cracaggtiy @gatiaigegudatadipéggcgaa geccgt cgecgg

4380 gagcctcagt tgaactgctg tgaagcggac gtgccgaaac
e g e R ERR eI et abgl | cgacct got

t gaa agac tgct ga cagt cag 4500

oo o O oA R R JRERARARE E 0 Con catacacacg
occlot 9AL @0A AR nGagdd AcOGE fl6AELICQ8 Jt Ccgct gcgt
cggttcatcg aaccgcgtgg ataacgtcac 4620 agagacagcg

gacABARAGGCiC soaaigigiaatataaggittatcagtivggact g ggggaggege
4680 ttcgacacct acatccgtcg cccctcgaaa ggctcagatg
steagepetattectiziteg Atrnene (s aepate 474022 epeeagefarc d80gagggaagaa

ctgcecgttct ctcgecgtt S c% c t ag ccgccaagcg 4800
& ?gcﬂigcﬁcgﬁﬂgaéﬁcg%% ¢ %Cg%‘f 8&%@%8’% 1cgg(bcaggcg cggcacgcgce
taafdo 99 GG %&% %f??@ig t b RACRLCL QGG ACRAGLA! Gogodt gaat ct ct
. aagcggagctg C . agaca CCt'g Cta gtaggggéagcac?c E%Zg t gcggaat cc
gecbQAEGESESG adigah hibdabiboGleleat fie@adid @OMCCYCy ct gacgat gt
4980
gaaagcggec agtgagegea acgeaattaa tetgagttag cteactcatt aggcacecca 2100
gectttacac tttatgettc cggetegtat gttgtgtega attgtgageg gataacaatt 2160
tcacacagga aacagctatg accatgatta cgaaticgag cteggtacee ggggatecte 2220
tagagtctge acagaacceg tactcgatec getegticgt cgetgtgagg tetttectge 2280
aaggcaaale gliglgecgg aaggggtitc gigatglitic teegagegtt tittegtice 2340
aagttggtea tggtggctet tetectggte getggectgt tictetacaa cgectgetet 2400
tctictgacg caaaggaaga gatcggeage agtetgaate tetetectgt cactgetegt 2460

tegaatcegt atgagggegt ccageccacg atgagegaaa aaageectgt tecegtecct 2520

glogtttceg gegacaggat ticgggegte geategigeg ggacggatta cgecgggaag 2580
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acgcggcgca gctgcttcct tccagtcggt ggctaactgg gatgggcgtg
agggtccgag 5040 gccgegtttc gttgtcgecge ctggegttgt
ccgcttggag gtttgtgatc tcgcacgccg 5100 cgaacgaacg

gct gaacgtg cgtatctggc tgctcgggcet cgggt ggata t ggcgtdpech 2007
5160 caggcat aac tcgcg% AeH AL kS al.. fgagoat gaa

cctggggggagg:%g&g&%{gga%‘%égk‘é a gaacttacctatgl&@g%g g4oct cgaggacy
acgacattgg gggctggtct gcggagaggg aaat agt ggg 5280

a1z @9 b&tofgic LQtRte g Aatagaigatagit@gcyaat g gcagaact cg
act gggctcc 5340 catgatggat ttgccgggca ttcctgegat

geegiphgdtectio cagetatcdeggeegygaediggetecd&A0 (276t acggt t gcc
cccaccggcg ctgaggtcaa aaaacatctc ca aczcgtct t caaacggtt
gg*’@&@i’)ggg"caé@g‘?cgé@f@%ﬂc?@f@"’é‘@t&ﬂﬁ%\%gf@&%%gffgé gcgt ggaaa

{ 5520 t t t gt
oA FRRRBE TR G0 IR SAREE o oL

totttlat ﬁ%@&%ﬁggﬁ%ﬁ%@ﬁ@@%@ t&tdgaaalg@oagat agca cgt gcagagg
gt gaagaccc aggt cgcagg ccgtatttcc gggaagctcc

cezRagt gatgaa sdetigaagtttctoett gtegiegt gandatcd 700 ttct gcggt g
t gggccgacg tcgtagatca tccggacccc aaggaaaaag aaaagcacgt

ctgg ety Sieaiagft fEweRTe cortiprgnerBefgecata ety o ggcacygcga
5820

e SROOEE® g B AR AT P GE oGt Dt t oc 5880

cga&c@t&éo%?%ﬁc@cgg c%%%%@?ég%%@ctgg 196809 ggt“g‘e}taég&g G@Q99c tggggctacc

gcggtttgtc gccggccacg gctgccaccg agatttcctg

cactggat i@ aQa CocCda@d didedcatas ciGgeac@licct008do gcgacgattg

t cagcgcgaa cgaagatctg ggacccggct ttacgaggcg gtagcggcgg
ceclB060 Rageess tet@iceNrr@ipt2007steEROeBR®E- UGG FY( Sequence

| isting) ccacagatgg act aag%g:ga t gat gcgacg cacggttacc
feceegitie AT YEY SBgY e (3o Ber e B oy AR EGHEY a3360at t ct gggca

cac aaggttc cgccagt aga ttgt 6180

e IBPAREAOE A el SRR R 0% it ggct cgaa
togde&GdaGRREGBa QAR haad bl d C AL 8GRIATALAGEE GasOCt agacgcy

cggaacgcct ttcggcectttg tettttgectg 6300 gatggcgggt

totokdo ) 0QePYE stk @b GOk Gateagtgatgeigas@at 8Byt ggg gagagagacc
6360 caacgactga cctatctcta cccaggtgca attcatctcc
catcgeyaly e42acepRe CeRFCtaa gyrRtceURgrcetzraegigtrcgés® cccgegega

. ggct tttccat gt ?t C %cc aat gt cagct c%%t c ?gac 6480
ARGt C o T G G POt G PN g8t cga ttgtcttctg
gga%ctcgt% %Qa@c%ég g %r%frgcga %Qa%% %ﬁrég ab (o c%ogc gﬁo agagt gcggce
aaat gaatt t Cctcga g gda 0 catttcgacg
£2c&0G8AC6100: €0a10ALG ISt hiek@tatsdeal ioat aa ct gaagegt a
6660
gtegcceetg cgtaccgaca agttttcega gttegggect tegttecege tgatactegt 3840
cgtgctegaa gagtttcceg gpatectega gggggeageg gacgaagacg cegegttagg 3900
ccgaaaacct gecgagegtie tegeacceeg catttcggec tacgtgegtc agatagcage 3960
gcagtcggcea aaggetggaa ttegectict cetgeteteg caacgagegg aggectegat 4020
cattggcggc aalgegegtt cgaatttegg gotcaagatg actetgaggg tggacgaace 4080
geagtegete agaatgctic atccgagege ticcceggaa gactgtgece tggtegagac 4140
cttcaagcect ggtacctgec ttitcgagaa gecaggagaa ggecggeaga ttatgegatg 4200
cgactitgic gecgagtacg ggagatatge gegagecate gagtettcgg atetgegtit 4260

tetegecace ctecageaag accaggecca acgegaattc ttegetgagg agtteggtgt 4320
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ttgggagtgt tgccctccca ccatgtgtgc caatgcaggt gtgaactgag
tcacagtttc 6720 tcaatagact ccaagtttgt gatcctttta

ct cccaaaat ggggcatgat gtgtgcgtgc 6780 ctcggttcag
gggcgaaagt tcgacacctc gaaagaaggc ctcgacatgg cttt glhddpech 2007

o loLagcanc ot Gahigeld BLd selaaa. dhagaast ac
e 99969014 A9 gggq&gcg écggcgg&agg C.agaaaagacc

Ccggaagaccc gaac ctgag cagttccaga agcagaagga 6960

2ag€ Qa8 8eQ60d tdigiadittgRad ggattgeatectpggguicgac cgggcat cag
gcaacaaggc 7020 aatcgtgacc gtgacggttc cggacgt gat

cecigfga@bicgipat cagpizisere gy gecee gy ggragettasif@80@500ct ccgagat g
attgccggtttctgggtttc gcgcagtggt tcgggcatgt ggttttcggc
gcaaf%fwcggfgsj g8 g@f’&ﬁ“&?i‘ E"fﬂéacmééi‘t&@@%"g at*cgt cgecect

caga g/ .aa gcgttgcgcet
SREaTRd gg%aég*% e adl RRERUaRnag, 0 9580
age ERA0N QL6 82 %@QQQ%@&&Qé@égﬁ&%ga@@%&@%ﬂpac agt ccgaagc
tgtgccgctg 73 agagt gccgg ccgat ccgaa gt gggaaaac
teg@g@oicgtd et cccg@atghdt@eatagggtagradacecapd80r40 gt t ct ct ct
cggaagagct ggggccgttc agcggagggc agtacatcga cat agt gagg
SRICP AT gagge@@w@@fg@t @@%@&g&jﬁ%@@g&@@&f@aé@@ gggt gaggt
tttc 7500 tc aat ct ct gacct
e T TR O
taca%?gtcé &o&agig{cggtgata{u&%&%&t &%&Q&%@%%cgé‘%%t tact gctatgaggg

tgataacccg 7620 " caaggctgca cttctcgtat gccggtttgg

tgos@ ik Gl gCAR RARRCHAQLG 10BEa cifadeatet 420> 92 <211> 8134
<212> DNA Page 62 01 March 2007

acgER@e PRI COBGBLR Y Sadurenteschie stepagye 248> Artifici al
<220> <223> pRET1101Rv <400> 92 gg?‘gatcctc t agagt cgac

ecogepife atgtresst Ct@%%@g%t@@ag EHERA R Bt P t acaa 60
t t tt
SRR URTRBSEA BB RS o oot ocoue

cag&IGRGGHBlE HEEEhILLEALRCAMLLCAG1B0 s2RJCCL gaat g
gcgaat ggcg cctgatgcgg tattttctcc ttacgcatct gtgcggtatt

totg2¥c ctogaggacg acgacattge gegetggtet geggagagey aaatagtegg 5280

ctggtetget cgtteteggt cacggatgat cttgegaatg geagaacteg actgggetee 5340
catgatggat tigecegggcea ticctgegat ggtgacectc acctateegg gggactgget 5400
tacggttacc cecaccggeg ctgaggicaa aaaacatctc cagacgttet tcaaacggtt 5460
ccaacgggec lgggecallg celggatgge tgegtggaaa atggagtice aaagecgagg 5520
cgctecgeat tttcacetgt acatggtece tecteatgge aaggeaggag actcgeggaa 5580
getgeggceat gatgetgage tettgaaatg ggagatagea cgtgeagapg gtgaagacee 5640

aggtcgeagg ccgtattice gggaagcetee aagegatgga ttgaagttic gteegtggct 5700

tictgegete tgggecgacg tegtagatea teeggaceee aaggaaaaag aaaagcacgt 5760

cagtgeegge actggagige actacgegga gggeacgega gggtcagate cgaaaagget 5820

tgeggtatac ttetccaage atggaacctt teccgacaag gaatatcage acgtagttce 5880

tgetcaatgg cagaaaacgg gtecggpace tggcaggtic tggegctace geggtttgte 5940

geceggecacg getgecaceg agatttectg ggatgagtac ctgettttat ctegeacgtt 6000

gegacgatlg tcagegegaa cgaagatetg ggaccegget ttacgaggeg gtageggegg 6060
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t cacaccgca tatggtgcac tctcagtaca atctgctctg atgccgcata
gttaagccag 300 ccccgacacc cgccaacacc cgctgacgcg
ccctgacggg cttgtctget cccggcatcc 360 gcttacagac
aagct gt gac cgtctccggg agct gcat gt gtcagaggtt t t cac@fdeach 2007
420 tcaccgaaac gcgcgﬂ%g $7RRL99GEHE IhQAhacgee

dac

cca cacadd gtttctta
gacg:agt%\agég% @%%:Cg%? C ggggacggatgf;;g gcgg:%é%(gacc 540

gac@@fe@tatitgheta babdctdbahatcand-acaid agegaadtadigb at ¢ cgct cat gag
acaat aaccc 600 tgataaatgc ttcaataata ttgaaaaagg

ceggiaitya gttt g sigteaiteh capaceect tiE g gicta®B@0 624ccct tat t ¢
ccttttttgc ggcattttgec cttecctgttt tt ct caccc agaaacgctg
fetiegtags ag§$°@t§%%?g€%&°gé&‘v@%€@f&?°§%t‘ﬁggﬁ? %? ggt gcacgag

s QRO RN R Ll FRREE 1 200 000
@l hABA0.LLELAGhELA. [086ar0AL AL absccata 1t gacgeegg

gcaagagcaa 9 ct cggt cgcc gcat acacta ttctcagaat

ascaticttggictga agtteaeaccageacagaamg@o0c48aagcat ct t a
cggat ggcat gacagtaaga gaattatgca gtgctgccat aaccatgagt
ﬂaCCI@EOtgﬁgjaaﬁﬂa%%ta@‘tgg’ﬂ%%é B MaeeREt @%‘8 a acgat cggag

FRG GraaE e RN e bytmbbe listhonar 11d0
caﬁg&@g&gﬁkﬁg %g%%ﬁ%@&%@t tga@tgattagé‘%éag&taa%%t gcctg tagcaatgge

aacaacgttyg cgCaaact at taact ggcga actacttact

ttgg@dgﬁgg@&otstﬁ&@co@@@%aé‘e@t@&aégt@@m@@a&a@@mlZ@ﬁo at ggaggcgg
at aaagttgc aggaccactt ctgcgctcgg cccttccgge tggetggttt

teaali@ROccazgtitibigetrgitit eccamtat tygagd seggttigagddt gggt ct cgceg
gtatcattgc agcactgggg 1380 ccagatggta agccctcccg

thgﬁ%%ﬁg%%ﬁ t&gﬁ@f%%gé%a@%gg_’og 6% g@% az@@cc 28 at g 1440

t t t tgatt
R
aa, d cke a 63 01 March
g %%gg@é EJ&% %%&%Jc%i ¥ { ﬁ@@&&égéég% %@Q bage rc

Sequence listing) aggatctagg

cggtag@agAadietia tidbQataatec t@al.gaceamcagat c2ott a acgtgagttt
1620 tcgttccact gagcgtcaga ccccgtagaa aagat caaag

aatcgfaice E@@Eﬁ“@ cgg%tg@t@rga"{:qggq_ @%%gggqogmg@@g ¢ @80{ aatctgctg
) C% tC<':l<':l<':lC<’:l aaaaaaccac ? ct aCC{:IE%thP %g tttgt 1740

R gé&%%@% e tcae ettt s 78 aggt aa ctggcttcag
ABRIGALAY ?cgéﬁg;%t &6& ALl agt gtagecg

aag{ga t %aggccgaa C%gt{a‘C y %?TC §f8gg)t0 gcaccgccta

aaagiggdzagég%&t%% deflb@ed Qs%&té‘gtg@&c@tg&t@&@@&tgw gedgct gc cagt ggcgat

geaggttgpe aageggcgaa cgtgticagt gatepticac agtcegaage tgtgeecgetg 7320

agagtgcegg cegatcegaa glppgaaaac gggptettet cggacgttge cggptgecte 7380

gttctetete cggaagaget gggecegtic ageggaggece agtacatcga catagtgagg 7440

ccagttgage cggagaggtt ggagegegac tgggtgaggt cggetgagty cgttteggeg 7500

tegatgaatg tetetgacet gtiggtttet geteticcag agtecacceg teccccegge 7560

gatttegtte pticgtppaa agtgpegagt gatpattact getatgagge tgataacceg 7620

caaggctgea cttetegtat gecggtitgg gtetetgeaa aaaactggte gteca 7675

<210> 92
<211> 8134
<212> DNA
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aagtcgtgtc ttaccgggtt ggactcaaga cgatagttac cggataaggc
gcagcggtcg 1980 ggctgaacgg ggggttcgtg cacacagccc
agcttggagc gaacgaccta caccgaactg 2040 agatacctac

agcgt gagct at gagaaagc gccacgcttc ccgaagggag aaagg@ylybech 2007
2100 aggtatccgg taagﬁ%%g%g(ﬁggggg Ca.fgagagcgca

<21§93gggagct tccaggggga aacgcctggt atctttatag
tcctgtcggg tttcgeccacc tctgacttga gecgtcgattt 2220

<220t gt gat gct cgt caggggg gcggagccta t ggaaaaacg ccagcaacgc
<228gOBETIIORY 2280 cggttcctgg ccttttgectg geecttttgcet
cacatgttct ttcctgcgtt atcccctgat 2340 tctgtggata
<408¢céft att ac cgecctttgag tgagetgata ccgetcgecg cagccgaacg
eeepiS LEREHAGENEY GLALEE BABT-GaBtEgdD goggangage

tt t
S5 ARLORE SRR it neancRp L0000

1og86S09LATET ¢ %%%ge@@g@gsgaa%g&%ga%@t@gg tggct ca ctcattaggc
accccaggct 80 ttacacttta tgcttccgge tcgtatgttg

agottgihig g@attdete degageg gatarc acaatt ftoagat?640 acaggaaaca
gctat gacca tgattacgaa ttcgagctcg gtaccctgca cagaacccgt
mm@@&@ﬁm§@$%§ﬁ@ﬁ%@a%%%@%@@?%“@@@@?&ﬁgéﬁoctttcctgca

2760
coo R Bt (T Daa e e LRl ot o2t “oboo.
1t BLEEL01 68 5L00ERL 0Ll RLERERAGECpCt oL ct Lot gacge

aaaggaagag at cggcagca gtctgaatct ctctcctgtc

tcaoaéaﬁe@@&g@@%iog@a@@g@t&&&ﬁﬁcg‘:@@@@@@&&tﬁ%ﬁo cagcccacga
t gagcgaaaa aagccctggt cccgtccctg tcgtttccgg cgacaggatt

m@@@@@%ﬁt@@gggg@ggg@awcg@g@gggga&ggatﬁdb gccgggaagc
ct tgac ct 3060 tgtggattt cgtccgactc
“ma@gﬁg% 5§gﬁﬁm§§§§ﬁ%g?%@ @t ggt gacg 3120
C aaa at aaagcgt cag ggt cagagat
igged %@%&g@%@%gﬂa@ﬂaé%aé%%%%% Bcqaa: oot gottgce

gocALACEHBBCG MRkl dhad 806008089 3240 gcaccccacg
cccaagtaac cgctggtgcg ctggatattf cggcggtggt ctcgtgagceg

glgad 0 addag@eatdat@dieVaiE @bea? QB tacaF2eX4 B 9 78000SG- FY( Sequence
listing) gggagaagcg gcacagcgag gccggcccgg tagaaat cat

cteaggagaeiztappated) e gagifemetcesaac38@0tce gugieerfodda ct acat cgtc

mﬁ@@ﬁg{gactgg% &%@%%%gﬁﬁ t%%%g%%%“%;é gg?é;g ?gggccggcg
ctcg%g%tc gng&a{: acfa tta gg)at atc%%gé:%%&gagc gc"élééa g cggagggccg

gtctt tgaa ggaagdgga cacct gaat ¢
aag&GBCGGtatdt g@@éﬁﬁ@%@cig&@@&ﬁﬁaﬂ&cﬁg@ﬁaom ggcg gggtctctgc

gataea’gctg cggccaactt acttctgaca acgatcggag gaccgaagga getaaceget 1080
titttgecaca acatggggea tcatgtaact cgectigate gttggpaace ggagetgaat 1140
gaagccatac caaacgacga geglgacacc acgatgectg tageaatgge aacaacgttg 1200
cgcaaactat taactggega actacttact ctagetteee ggeaacaatt aatagactgg 1260
atggaggcgg ataaagiige aggaccactt cigegetegg cecticcgge tggetggttt 1320
attgctgata aatetggage cggtgagegt gggtetegeg gtateattge ageactggge 1380
ccagatggta ageccteceg tategtagtt atctacacga cgggpaptca ggeaactatg 1440

gatgaacgaa atagacagat cgetgagata ggtgecteac tgattaagea tiggtaactg 1500

tcagaccaag tttactcata tatactttag attgatttaa aacttcatit ttaatttaaa 1560
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cgaggttgag gaagtttgaa actggttcgg ggatacgcac actcgtgttt
tctttgccgec 3660 ccggagtcac tgccgagagc tttgagaaag
ttcgcecectge gctggcagac gcgatggggg 3720 gtcaccgcetg

ccaagt agag aaggt ggccc ccggacaggt ccgcgt caga gt gat Pyddach 2007

3780 aggattcgat gaagﬁ2§2§?4ﬁg§g§¥} g9. galgggcgaa

age A0 Yl Ot 1fl.09RA2QY, 2B AGH {Pa cggacttccg
ggcgagacgc gatcctggtt cgagcaagag gggccggcat 3900

tegt@abipaganad ol G8gagaaaehat slicdbteggadtit aGtmt ccgt ct cgggcgcet
ctcagtacgg 3960 ggaagacgtt ggattcgatc tcgctgcgga

titctgggerigddsrecti@mbegoeatgec aggreaagasttztOPBl ccgat ccggce
aaaagt cagg cgacgtacaa cgtgttagct caggcagcag cgaacgcggc
feeopgEpILtGITe gAY HECEYe HEEHA dEY cgt actcct g

w FRRESLARTRRETL SR 4140 ARGhElpD oo ocaigo

gm&gaaghgﬁégt&%&gaggﬁ&gg@%&gﬁ&g@@%qﬁ@@@magatg tggcccctge
gtaccgacaa 4260 gttttccgag ttcggggctt cgttcccgcet

aagig@agtaticagitCeeat@at cganttc aghhdeceggedkid2 @80 gat cct cgag
ggggcagcgg acgaagacgc cgcgttaggc cgaaaacctg ccgagcgt ct
220 lg BRI cepremTeEecc AT e e eBacHe seesetsiec AHat agcageg
cagt cqgcaa aggctggaat 4440 tcgccttctg ctgctctcge
e by HORE B BU L L EA e A ErsRn taes e gL o 4500
23146999, 91,639031 02,6161, 430001,, 4926038500 920 009t 02
gaatgcttca 45 tecgagcget tccccggaag act gt gecct

aac@0LQ 08QAGAIALANGGOLY: 195360 kLl 4020 1t cgagaag
ccaggagaag gccggcagat tatgcgatgc gactttgtcg gcgagtacgg

gtz @80 stcgagat@LYgely ePagte ataggacagisctittegdfelt ct gegt t t t
ctcgccaccc tccagcaaga 4740 ccaggcccaa cgcgaattct

ceefiige YRGB oGret ot gty cgegharcegt cat tgact gga 4800t .

cacaggaga_gaaagcgca cgaag cc c agcct ca
S G e 00 TR Ge MG [Beeyhacl agoaaaacag
acofE GELRG St SLLLSALALL AL HARCLARE G920 28690t gaagg

agact gcggg gctgctgaga gtcagtcagg caactcttta ccggctgett

cteod Q80 cttROGaga00Gy :RBGOACLLatcaLACARACTQ0 at cggt ggac
agat acgcgt tcaccgcgag 5040 Page 65 01 March 2007

SCERPEP- 0P ODBERY (cSerjlse riertiadet apjeragyt £8¥§ct gegt ¢
ttcatcga accgcgtgga taacgtcaca acagcga aaacgcctcc
mcgc%(ﬁgcmc%gt écé’@{g@%tg'%% ag%gg%atgfgﬁ&tg FEEY % g9 gggaggcgct
a ct cagat gc
o e L L P e 2920

actdpB&E Ot diedCodGILC alid-Qe. HEIQCILALCAJrRAagCgy gacgtgtctg
acgat gcagc 5280
aggpgotitcp tgatgtttet cogagegttt tttcgticca agttggtcat ggtegctett 2820

gtectggteg ctggectgtt tetctacaac geetgetett cttetgacge aaaggaagag 2880
afcggcagea gtetgaatcet ctetectgte actgetegtt cgaatecgta tgagggegte 2940
cageccacga tgagegaaaa aageecigtt ceegtecctg tegtttcegg cgacaggatt 3000
tegggggige categlgegg gacggattac geecgggaage cigeggtgac gotggaaget 3060
gtetgpattt cgtecgacte getgaactac acactegata agaggcattg cetggtgacg 3120
accggececge tgtggaaaca agegatcegt aaagegteag ggtecagagat teggectgag 3180
ggegggagcet ggatacgget getgetigee atgectgacg geaatticag ggcaggatgg 3240

geaccccacg cecaaglaac cgelggigeg ciggatattt cggeggtogt clegtgageg 3300
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gaagcggagt cggcaggcgc ggcacgcgcc tgggcttgtt acatctgcca

caactgtccg 5340 tgaatctctg ccagctcctg aaaccgctgg

t cagggcctt gcggaatccg tgaccgctga 5400 tgatttttgg

tctcattcgt tcccccgege tgacgatgta cgcggcgcag ctgcet Pedfarch 2007

5460 ccagtcggtg gct ﬂggg 0@@@99 9R. 485 ccgagg
ggg&t‘é%%géctaéa 6&ad JOLGOLALG eatelL U0t 86F 9C 't 9gagg

at ct’ cgcacgccgc gaacgaacdg ctgaacgtgc 5580

ez Cogol t1@geite godto@ dhttacd 9gtggaitadco@@Ccggot gcc aggcat aact
cgccgtacga 5640 cttcgacgtg gacgat gaag agttggcgga

cegitm Ly dittekitd ctastegfeca@ggptrg e tg@gfagfgagg%ﬁ@ 7980 cgacattggg
ggct ggt ct g cggagaggga aat agt gggc tggtctgctc gttctcggtc

tecalehgle o e & B AR A e 2T gggot coc

~SHE AR S o % e

cgaég&ép%%&a%ﬁ@eﬁ a %g%gg%tggétéégcaél&%gtg&ttt&t&g%ogg agaeggtt ¢ caacgggcct
ggggcattgc 5940 ctggatgggt gcgtggaaaa tggagccca

ceg@agecganggee gedeeagtatdtst ttraceicgtateofd@0372¢at ggt ccct
cct cat ggga aggcaggaga ctcgcggaag ctgcg%catg at gct gagct

gleagEpeig coapdiatefrasRIagerC GRERLEBbCEE e §BABAG gty °Y gaagaccca

ca tatttccg 6120 gaag: ctcc gcgat ggat

see OB oG FEL By e L E B e o Thogr 6180
atac%@:‘gé'"%@t‘c@c@é gﬁ%g&%é%ﬁaégﬁg&@ﬁ%%%cg%@%@@ gtc agtgecggea

ctggagt gga 6 ctacgcggag ggcacgcgag ggt cagat cc

cale@RAAAGHIStde QCBOt @tdog it GERAERRB30060 t ggaacct tt
gccgacaagg aat at cagca cgtagttcct gctcaatggc agaaaacggg

gga@fa@@ gedttepaig rgeleceta cgged@gtitactateggggatacclyleggt tt gt cg
gccacgg ctgccaccga 6420 gatttcctg at gagt acc
ch%t@&&%ﬁaﬁfﬂég PR FRA GBS GRRGUES FpracecsyT %e%aac 6480

aagat ct ceccogcett tac C a cggc cacagat gga
cer L B 0 RO et B e D SR S et
eot BOBE CLEEH (REGIALARER L6 HAYGa%8600x09aagacgcyg
aaggttcggg cgccagt gaa gaggtttgtc cggacttcgg gatacctgtg

clg@ B cotigicganttgad cgogetegaaciet gactacgaamocct cagecgt
cttcgtacaa gctgcctgag 6720 ctagacgcgc ggaacgcctt

gtttieqeeptcegepdit coibr et tegleti Uty clrggyesrgticeces tﬁ@@g c g gct 6780 Page
t66 01 March 2007 FPM4-0397- O0SG FY ence l'i sting)

PG G ST UL R LFLeTret FoY e PP TESGE c cc aacgact gac

&Ee%%%&% &t a %gg‘é% if %ga LG ak % %‘1 cQCQCt ctgtc

cgcggc Cagg g% T %QEQ %‘Qggézcagag g% 8 cttttccatg

tog%ggioﬁﬂﬁﬁa@ﬁﬁﬁgé@%fc@t@ﬁgg@@@Q@@@cgﬁ@ cisgetgtt gttgegatg

gaatttcggp gtcaagatga ctetgaggget ggacgaaccg gagicggtga gaatgettca 4560

tcegageget tecceggaag actgtgecct getegagacc ttcaagectg gtacetgeet 4620

tifcgagaag ccaggagaag gecggcagat tatgegatge gactitgteg gegagtacgg 4680

gagatatgcg cgagecateg agtettegga tetgegtttt ctegecaccece tecageaaga 4740

ccaggeccaa cgegaatict tegetgagga glicggtgte gtogatcegt catgactgga 4800

ccacaggaga gaaagegeaa ggeggegaag cegtegepgg agecteagtt gaactgetgt 4860

gaagcggacg tgecgaaacg ageaaaacag ccceeggtte cetctacgtt cgacetgete 4920

acggtgaagg agactgegge getgctgaga gteagteagg caactettta ceggetgett 4980

cggagiggog aaggacccac atacacacgg ateggiggac agatacgegt tcacegegag 5040
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ttgtgtccgc acgggtcgat tgtcttctgt tgcggcataa cggttttcgt
cgttcgcgga 7020 gagtgcggct aaatgaattg catcctcgat

t gagcggagc atttcgacgc ggaacctggc 7080 gatgatgttg
tctctgtctt cattcataac tgaagcgtat tgggagtgttgccct cebharch 2007
7140 catgtgtgcc aatg gggﬂ%g dheaas gt fagagt tt ct

cgC ac a - leral dgC ccCaaaat g
t gggggg%t&%g{gg tg%?[gécé% g%% t cggtgt%ggdgé ggcgg%dagtt 7260

cete@fae aceiteg c AAAGARGHCEcotiC@Gatatggcceickd gaa@agct gct ggcaacg
tgattcctga 7320 ttcctccgecg tacgagtacc gggcggttca
cecighis gelpeUY atrgatgteicerasag aRzagacaeesa# 380 S23jgaagacccg

aact ct gagc agttccagaa gcagaaggac ggcacgccgg tgtggtcgat
IBooglA g e EYE I HCH A CEGtiee aeEcly @ﬁ&t&ﬁa%caéﬁ%c aacaaggca

s G DR L ERERE e P BPRERL AT BB “Ta00°

tgaﬁ&ﬁ&&g%&&@aa%%&&@ég&ﬁ%%%@&é Bkt thgggca agcgecegtcg
cttctctctg 76 atcgctgatc gtcgcccctc gaaaggttcg

teati@aatgt@tacangyaaqagy cegictgegstigtt7680  ggt gt gggt g
ccctegtget cgtgtttgtg ctggttgegg caggttggeca agcggcgaac
coagrpalg Solefrigic eagrege %@@&%&9&%&“@&%@%&@ ?20gt gccgcet ga

N h N
gtat&@g@?é%%%g&@g%gﬂﬁ 9&9&%08&@&%&0@ RGAL.2954aggc cagggagcec

ggaga gagcgcgact gggtgaggtc ggct gagtgc

cttcBhedtd L9869 a@@@&@@@tg@@ttcﬂg@ia@@@ Gh@eaf@80870ct tggtttctg
ctcttccaga gtccacccgt ccccceggeg atttcgttcg ttcgtggaaa

cga@02b0 c2atpe g ogragiege alttgiazt dedigecizttigaiggyted gat aacccgce
aaggctgcac ttctcgtatg 8100 ccg gtttg%gqltctctgcaaa

wceHACtgEt ey 0%8@%58%1%8,0 Corgpeegeceagey <212> DNA
23> RETll <400> 93
tcct@cgélt% %t%acccgca ccta?(ic%gg g%ac a%rg

jagc ngg%’ cactg gcegtcgttt

toadeREAGRHHEY a PagRc il s 075040
EpPOI- 0397- GCFY(Sge%uén%gegM %?gf%%

ctggatgggt gegtggaaaa tggagticca aagecgagge geteegealtt ticaccigta 6000
catggtcect cetcatggga aggeaggaga ctegegpaag ctgeggeatg atgctgaget 6060
cttgaaatgg gagatagcac gtgcagagge tgaagaccea ggtegeagge cgtatttceg 6120

ggaagcicea agegatggat tgaagtiteg tecgtggett tetgeggtgt gggecgacgt 6180

cgtagatcat coggaccoca aggaaaaaga aaagcacglic agtgeeggea ctggagigga 6240
ctacgcggag gecacgegag getcagatee gaaaaggctt geggtetact tetccaagea 6300
tggaaccttt gccgacaage aatatcagea cgtagttect getecaatgge agaaaacggg 6360
tgegggacct ggcaggtict ggegetaceg cggttigtcg ceggecacgg ctgecacega 6420
gatttcctgg gatgagtacc tgcttttate tegeacgttg cgacgattgt cagegegaae 6480
gaagalclgg gacceggett tacgaggegg tageggegge cacagatgga claaggegat 6540
gatgcgacge acggttacee ggeaccgett ggacctegtg aceggtgaga ttetgggeac 6600
gaagacgegg aaggttegge cgecagtpaa gaggtttgte cggacttcgg gatacctetg 6660

tgtcaatgac gggeecgeac tggetegaac cotcageegt cticgtacaa getgeetgag 6720

ctagacgcge ggaacgectt teggetitgt citttgetgg atggeggett ttgggegget 6780
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t gact gggaa aaccctggcg tacccaact taatcgcctt gcagcacatc
cccctttcge 120 cagctggegt aat agcgaag aggcccgcac

cgatcgccct tcccaacagt tgcgcagcct 180 gaatggcgaa
tgcgatttat tcaacaaagc cgccgtcccg tcaagtcagc gtaat gbdearch 2007

240  gccagtgtta caacc % 236628l g angflstn aaaaa
totggtﬁa‘%féggtgé'%g BlARALL ﬁg acREd kgagttc tat ca

t accat att t t gaaaaagc cgtttct gta 360
ccagptogaaggagag@aagt GRELMH agaeagt daccad-aggat ggc aagat cct gg

tatcggtctg 420 cgattccgac tcgtccaaca tcaatacaac

citttecaig ttdetradeta atgt@entt aoglas e aaiethagehtagd 8060 t at caagt ga

aaat cacca tgagtgacga ctgaatccgg tgagaatggc aaaagctt at
“gt%czféc ac@?@%f’f fgﬁcg‘itﬁg‘ e %ﬁfﬁ@'%fgt f&f%%&gégg agccattacg

t a ccgttattc
ag%%g% a%laa?ﬁ? C%%g é%?gg%g%g‘@%%?" ag<§aatC %gggﬁoggt cgc 660
gatda@lid t@t@@@@&n&%@t@&@%ﬁ%@%ﬁﬁ%@&&&c agygcaaccg gcgcaggaac
actgccagcg 720 catcaacaat attttcacct gaatcaggat
catgiftdecddtecicpia tdhaatedtggantct getgtit tégeetey/ 8000 cggggat cgce
agt ggt gagt aaccat gcat cat caggagt acggat aaaa tgcagatgg
atccliig tecqapay g Leryelefie tétafz%&’é@a‘l%g@‘-ﬁﬂg@%&?@%g&agl@t tagt ct gac
cat ct cat ct gtaacatcat 900 caac i3 gcctttgcca
e IR %%%%%Cét{g&ﬂdg°6§°&g§fa€%3 ¢ ¢4t aca 960
ecRLEOALANAL LOLIAGAECL DAL QRE AR 6AL AR OCO agcceatita
tacccat at a cagcatc catgttggaa tttaatcgcg
cealalctLHAYERC 2PALHH blabhieOid@oakAbed Q80 7499ct cat aac
accccttgta ttactgttta tgtaagcaga cagttttatt gttcatgatg
cgamcggm@ctca’ggcmagg e obdecr pera@t ghaagtvat ©o0@gagattttg

acacaacg tggctttgtt 1200 gaat aaatgﬁg aacttttgct
ggﬂ fgtg@aa%%@%g %%%&éﬁ@&%gt@éﬁgf’éﬁtgact@ecg%c €gcag 1260

caaa aa aa ttca tc aactg gt ccacct ac
ot el oo B A B B R SR D O e
atede@0AHGRL BT geggg%&%tgsaq%gcagﬁggtaﬁggtg@g—@cg@8%so agt cagcaac
accticttca cgaggcagac ctctcgacgg atcgttccac tgagcgtcag

getgldbd cocapigd cadtafnctigangatgaasa ggatcgdat CI710 gagat cct t t
ttttctgcgc gtaatctgct 1500 gcttgcaaac aaaaaaacca

steteeipcit@beenpicegteygt i pistageeggareeedagdfct ac 1560

caactctttt tccga ta aCt cttca cgca gat accaaat
oo UpTREBRE I SHETEC: BRETSE AL SEUGETRGOE caccact t ca

eee ARG e BRERE R Lo BB B o Ot Pet haccagt
gagde (At oo dt@RAC kLRAL -BEGRLA Gl S COGRLB DY) Cgcageggt c

gggct gaacg gggggttcgt 1800 Page 68 01 March 2007
tiggtttetg ctettecaga giecaccegt ccecceggeg atticgtteg ttegtggaaa 8040

gtegcgagty atgattactg ctatgageet gataaccege aaggetgeac ttetegtatg 8100

ceggtttgeg tetetgeaaa aaactggtge tgca 8134

<210> 93
<211> 8124
<212> DNA
<213> Artificial

<220>
<223> pRET1102Rv

<400> 93
gaclclagag galccceggg taccgagete gaaticactg gecgtogtit tacaacgteg 60
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FPO4- 0397- OOSG- FY( Sequence |isting) gcacacagcc

cagcttggag cgaacgacct acaccgaact gagataccta cagcgt gagc
1860 attgagaaag cgccacgctt cccgaaggga gaaaggcgga

caggt atccg gtaagcggca 1920 gggtcggaac aggagagcgcOl March 2007

acgagggage ttCC&QQQQQF}%@%%%&@QYS@%Q&Hls% 1980

1galo GG LALERG% GEL 9858G GlelORCkif29Gg Cgatl titgtgat gc
tcgt cagggg 2040 ggcggagcct at ggaaaaac gccagcaacg

cag 898 aitickdatyp @@@@Eic&@d‘c@c@ﬁ&hiaﬁdgﬂ@dgc%woISOQQCCt tttgc
tcacatgttc tttcctgegt tatcccctga ttctgtggat aaccgtatta

gaal2deg 0 tzcgitpt tiar tagra cgregagritgaitagagiefottt gtlé gcagccgaac

gaccgagcgc agc cag 2220 tgagcgagga agcggaagaa
gCCf’@@F%@&“é a%@ﬁ%%%@%ﬂ@ﬂtﬂﬂ ftfﬂf%ga@tef@%gﬂ@t 3&% cgatc 2280

i AOERR Y S B ARRRC AR rlGCT L Gecmcone
atgﬁggggta%ggcgg 1 ALY ggg%aggtqgggﬁgggggfggg%o Quoctgatccttc

aact cagcaa aagttcgcca atacgcaaac cgcctctccc cgcgcgttgg
cgald4i0 tegtc@gatdgatd cagbycagettq ageaggacesgg tttcccgact

ggaaagcggg cagtgagcgc 2520 aacgcaatta atgtgagtta
tatc@é%%@é%t“@mﬂ t%ﬁ%@é&%@g%@@éﬁgﬁ aregeda t Pt gett 2580

ctc tat t aat t gt gagc ggat aacaat ttcacacagg
geatlf rgg géfcaaﬁ % %2{% Cﬁ%ﬁ“& g"&‘%ﬁtﬁgg %@t t gcat gcct g
catcgﬁ&g%&g&ﬁ@at&%%ﬁ S%E&Qa‘gc Qa%&o‘g‘aﬂﬁta‘&g%gat%g Off; ctcgttcgtc
gctgtgaggt ctttcctgca aggcaaatcg ttgtgccgga aggggtttcg

tottedd@Pacadtigal GhdchGls BEQAYE Pl tabgalid deg@hdcg Ca2(agt t ggt cat
ggtggctctt gtcctggtcg 2820 ctggectgtt tctctacaac

categro Tt gtttactizaatcbdcet ajelcge aerpagyaetfiy atcggcagca 2880
gtctgaatct ctctcctgtc actgctcgtt cgaatccgta t gagggcgt c
conAG iR MG DO TG RAB LB ) Cocgt oot s

tcggaaégf@tcat%}%gc% g%%%gag% { t%actc%%gga%ggmaggcms 0&)9 catc gt gcgg

ac °g ac gctggaagct gtgtggattt
1ggoaf¥8Q acct@dc %%&E&ao%%@é%% %ggoafféé"e%o%g ak@ agaggcattg

cctggt gacg accggcccgce t gt ggaaaca agcgat ccgt

atcgRBAYRGEGagsggteagagaics ixggachgagtggonggagct 3180
ggat acgggt ggt gcttgcc atgcctgacg gcaatttcag ggcaggat gg
aatcggepte eatttarag t30p0e ecliceesta epacettse efealgytlét)y ctggatattt

gg*’%%%g %:Cg ; C%ﬁ@%@%@ %@eq%?"?%%gﬂg%%% g&ggcagfggag;ggggggga
e LR T e L B
caaGAGE @z@&ﬁggtcgagr@@gg:ﬁ@g&@c t@et@gidlateigagmgact g 3480

ggaat cgaag cggagggccg tacgggtctt tgaacgggca tggaagggga
accega@ttegaadet BH P Rageaa@Ogtecacctac aacaaagete 1320

tcatcaaccg tggeteecte actttctgge tggatgatgg gpegaticag geetggtate 1380
agtcagcaac acctfcttca cgaggeagac cictegacgg ategticeac tgagegicag 1440
acccegtaga aaagatcaaa ggatcttett gagatecttt tittetgege gtaatetget 1500
getigeaaac anaaaaacca cegetaccag cggtggtits titgecggat caagagetac 1560
caactctttt tccgaaggta actggettca geagagegea gataccaaat actgtectte 1620
tagtgtagec gtagttagge caccactica agaactctgt agcacegect acataceteg 1680

ctetgetaat cotgttacea glggetgetg ceagtggega taagtegtgt cttacegggt 1740

tggactcaag acgatagtta cecggataagg cgeageggte gggctgaacg ggggeticgt 1800
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01 March 2007 FPO4-0397- OOSG FY( Sequence i sting)
ccccggtatt gctctctcecc ttggectgtc gaacgtggcg gggtctctge
cgaggttgag 3600 gaagtttgaa actggttcgg ggatacgcac
actcgtgttt tctttgccgc ccggagtcac 3660 tgccgagagce?l March 2007

tttgagaaag ttcgccct gCF}%%%%&%Y%QE%Q% gt caccgctg

ca Cd C C g c gt Caga
B N R S oot geg

attg @i GG CQaR cagabgh batdg el ggangRggagadacgbtcga 3840
cggacttccg ggcgagacgc gatcctggttcgagcaagag gggccggcat
geesahyagaaaes c380R sk dpgrggyagetcrt ttctggatst cct at ccgt

ct cgggcgcet ctcagtacg aagacgtt 3960 ggattcgatc
glodeloge FE%%@@&“E@@@%@@?%% fgﬁq%"’&é @éi%@géggag}@@c aaaac ccgatccggc

402 a C C t caggcagcag
A e U I RO e o
gecSiibaclasl-q0Rgeaeldica-dacalataggd agt gt ccgag 4140

ccttacgtgg tttcgggact gaatgcgcag gccacggtgg acatgct ggg

ceg@ttigggtpaggacdRBeee cegtgagbetgeat eotagiggat220gaccagat g
tggcccctge gtaccgacaa gttttccgag 4260 ttcggggctt
Igagsgpeticig gt gaiteqeridyye et Gercgratitrsant ¥t ccgg gat cct cgag

030 S 05A0, AR S0P s coccaccets

2ot AAHANC L CAG GIOGAR 1B0G61.90a3 .1 GgpRCt t ctC 4440

ct gct ct'cgc aacgagcgga ggcct cgatc attggcggca atgcgegttc

ctea@Rllah i€ 69940904 ailcCaagad-gre.CL &t R IY0 ggacgaaccy
gagt cggt ga gaatgcttca tccgagcgct 4560 tccccggaag

cegdicitighigoedd scggtegaiacnct ptemagge cizgagtadeligecct ttt cgagaag
4620 ccaggagaa? gccggcagat tatgcgatgc gactttgtcg

o g SR G A HEGET 4680 EgECATEg agt ct t cgga
<l AL flegesates L ocadeanaa soaggocean 4740

2095 ottt cogf gt G- gt ggat ccgt  cat gact gga

gac&ZAC AR (LEA01g (HBRBACIS AR PHEIISFaRY) CCIt cgcggy
agcct cagttgaactgct gt gaagcggacg 4860 tgccgaaacg

cteghGitERAROR0CCEQcgRhd e thRdcedoaagbditeggaect gct ¢ acggt gaagg
4920 agactgcggg gctgctgaga gtcagtcagg caactcttta

tgatgliie) gerayettt ticetyeporgtiagtyef g2 e @80 etedgatigac®ac at acacacgg
at cggt ggac agat acgcgt tcaccgcgag tcgctgcgtc 5040
Ctg%fﬁr?rgr&t?%@%‘:ﬁ%% é‘%ffqg@%é aataﬁgé‘%gﬁg %tggé%g&ag%?é) agcga aaacgcctcc
cia: ctc cgaafct C c gggaggcgct
L
tgagdfehdaGEREDR tRRAGRAANRE: SioGdanaatagdygaagaac tgccgttctc

5220 tcgccgttgec gcggegtagc cgccaagcgg gacgtgtctg
catcgigpa e YeRYT cyeanaygRefztzbAB@eaagct gtgtegattt 3060

cgtcegacte ggtgaactac acactegata agaggcattg cetggtgacg accggecege 3120
tgtggaaaca agcgatecgt aaagegtcag ggtcagagat teggectgag ggegggaget 3180
ggatacgggt ggtectigee atgecigacg geaatticag ggeaggatgg geaccecacg 3240
cecaagtaac cgetggtgeg ciggatatit cggeggtggt clegigageg gggagaageg 3300
gecacagcegag geeggecegg tagaaatcat ctttttgatg ctggeagtca gggegggpgega 3360
ctacatcgte gecgtgactg cggttetege getegpptte ttegeggteg cggttgagee 3420
titetggtic ctggtegicg cagteatege tgcaceggeg tgetagttic tgegegactg 3480

ggaatcgaag cggagggceg tacgggtett tgaacgggca tggaagggga cacctgaate 3540
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Page 70 01 March 2007 FPO4-0397- OOSG FY( Sequence

listing) cggcaggcgc ggcacgcgcc tgggecttgtt acatctgcca
caactgtccg tgaatctctg 5340 ccagctcctg aaaccgctgg

t cagggcctt gcggaatccg tgaccgctga tgatttttgg 5400 Ol March 2007

fctcattcgt t cccccgcch}tOg_@ggg%gé_gY% gACHG ctgcttcctt

LG40 ol gimﬁ 287 99dt ccgagg
Cco%gtgtg%:tttc%tg?% %&cgac%%%g éggcgc?gga?%@ 20 cgcttggagg

gaadtitda@hcgatiQl cR@ERACGCOHO GRAGHORLEYGLT gBAcgt gCc gt at ct ggct
5580 gctcgggctc gggt ggat at ggcggcet gcc aggcat aact

tgecggerditarga totcrdygactgicepad 640z 2sgrat@eaiegaaly2@agt t ggcgga
actggcttct ctgcaaggcc tcgaggacga cgacattggg 5700

cealglIg R GRS Y TS GHTE AR FIR L EEEH ¥ Yct ¢ gttctcggtc
at C.576 t1 a c a t ctccc
e e e PR B O et oa

ceeCRLALLEALY, HURAEHOIGHRGABLLARGRECACSINCIC | 0A0G caaa
588 aaacatctcc agacgttctt caaacggttc caacgggcct

tepeggrggoatitga tetggatigggictdOdbeecgpgbggadasd t ggagccca
aagccgaggc gctccgcatt ttcacctgta cat g%tccct 6000

geatistie KELRgera CeraRicatfiratralee teetfedjefLaticerg cgtat g at get gaget
ctt gaaat 6060 agat agcac Qgtgcaga aagaccca

R0 UL TG G A B B30 P hgoga ggat

gtag%%gr%gg&gagaga LECRLIQE Lk GLAGIAALHIICEFRACIL Ccgt agat cat

ccggacccca aggaaaaaga aaagcacgt c agt gccggca

cclt@ 9O AGLe8a 0.0k @6H 008062400 10 Yeatgagagogyt cagat cc
gaaaaggctt gcggtgtact tctccaagca tggaaccttt 6300

cetegoidg ecdacpceaatamizc@gcascicergae ettttcgpad cB&t ggc agaaaacggg

tgcgggacct 6360 ggcaggttct ggggctaccg cggtttgtcg
“Cg%&s@tgf@g%egﬁbgﬂ@ft@%%g@ﬂég %qug%%q%@ggﬂm%g gat gagt acc
EeE g ARG T BN EA et Phcagatggn |

atti G RPYYGIR] £ 88L GGG CcaP 0o A GLALAC CLA4PICacCyCt t
ggacctcgtg accggtgaga ttctgggcac gaagacgcgg 6600

cigaRBggiab oG LECaaAGIgaasgaggedit giaargggambt cgg gatacctgtg
t gt caat gac 6660 gggcccgcac tggctcgaac cctcagccgt

gteaggatoe getaicast sgpetgese eygnerieotsanintiqydeyere@? @>60ggaacgcect t
tcggctttgt cttttgectgg atggecgggtt ttgggecgget tctggtgatg

g BT GEHHEGT TR YUY SR CEY aacgact gac

LALLLCL A6 G & g%g %gt tt‘fg: Csdcgctetgtc

CC&% tgg ) aga aacgg g%g‘%@m Y ggg:aé a9 C C%:t tccatg 6900

ceadc@BleGOOGEA @l gitcRgeh& OGRS cARCIPEt gt t gttgcgat ag
ttgtgtccgec 6960

cgcgaatict tegetgagga gttegetate gtggatecgt catgactgga ccacaggaga 4800

gaaagcgeaa ggeggcgaag cegtegegeg agectcagtt gaactgetgt gaageggacg 4860

tgecgaaacg agcaaaacag cecccggtic cetetacgtt cgacetgete acggtgaage 4920

agactgegeg getgetgaga gicagicagg caactetita coggetgett cggagtgegg 4980

aaggacceac atacacacgg atcggtggac agatacgegt teaccgegag tegetgegte 5040

geticatega accgegtega taacgtcaca gagacagega aaacgectce cetggptcaa 5100

tcegettace gecggactgg gggaggcgct tegacaccta catecgtege cectegaaag 5160

gctcagatge acttecacga taacgeagag gteggacaag agggaagaac tgeegttcte 5220

tegeegttge geggegtage cgecaagegg gacglglctg acgatgcage gaageggagt 5280

Page 70



acgggtcgat tgtcttctgt tgcggcataa cggttttcgt cgttcgcgga

gagt gcggct 7020 Page 71 01 March 2007

FPO4- 0397- OOSG FY( Sequence listing) aaatgaattg

catcct cgat tgagcggagc atttcgacgc ggaacctggc gat gabydMaceh 2007

7080 tctctgtctt cattﬁ%%z’ hgaag al..fgagagt gtt
cze98&EL SELAG GRG0 Q‘Ggg §gotgaact gagt
cacag ttc caat agact c caag ccttttac 7200

wmkﬁﬁg&ﬁaﬁﬂﬁﬂgﬁﬁﬁahﬂﬁﬁﬂm%@h@@&h@@ﬁm§§9@MICagg ggcgaaagtt
cgacacctcg 7260 aaagaaggcc tcgacatggc tttgaaagct

tetegfisgtinycrameysicgadtt edegraag dastet cgoepe®3200 t acgagt acc
gggcggttca ggt cgagccg aagat ggt ca gaaaa accc ggaagacccg

gctﬂ?%@@ atg%.%@m%@%%ggag%ﬂq% @ AL GLEAEG g g ggcacgccgg

q&%%%%%%%%%&g&, g %&g74498¥cg%%¥%935% gggcat cagg

ca at gacg gatg 7500

gaégﬁﬁgggghgg%%%%ggag&ﬁmag&agﬁghh%m&ﬁggagﬂtga ttgcecggttt

ctgggtttcg 0 cgcagtggttcgggcatgtg gttttcggca

gacAGLYCehGga Cishakictciagecateggetegaeatipg? B370@t cgcccct C
gaaaggttcg gaaat gt cca aaggaaaagg cgttgcgctg ggt gt gggtg

sectzgige cospa sttt tplagieese dgicpete sbpfcgsiercarytsrgcy§l caggt t ggca
age aac 7740 atcgttcaca gtccgaagct
eogiGe OBt gt PR G g SRR T iaaace. 7800

gteBAYL Q&Jto%ég% g&%%&%g%ﬁé%c&g%g%@&tté%ggtéaﬁac Lgdct cc ggaagaget g
gggccgttca 78 cggagggca gtacatcgac atagtgaggc

anaGR@L ag@@ﬁaﬁca@@@ﬂa@@@g@c@@@@ﬁ@@%ﬁtgg%92@4o gggt gaggt ¢
ggctgagtgc gtttcggcgt cgatgaatgt ctctgacctg ttggtttctg

gg@@ﬁ@“&@ﬂ@%ﬁ&magawgﬁagaﬁ@gg@gmﬁﬁgmwgg@@Jatttcgttcg
ttcgt ggaaa gtggcga g 8040 attactg ctatgagggt

“mﬁgﬁégﬁgﬁﬁgaggﬁﬁﬁﬁﬁ C?%%%%@@%T a8y et ggg 8100

gaggtCt ct %C aaagg {;\aacgcgd%lgttg?c ggngr C:(|>.24 <2t%|:.091> @ <211> 7675

LR SHRRee BES PHEE FATMCESE 22538 pRET1103RY

ag@ﬁﬁ&ﬁw%ﬁwgé&iﬁ&@@@&g@%%%ﬁgﬁggﬁﬁﬁégC@%ﬁCtC gaattcgtaa
tcatggtcat agctgtttcc

ceggacceca aggaaaaaga aaageacglc aglgecggea clggagigga ctacgeggag 6240

ggcacgegag getcagatee gaaaaggcett geggtgtact teteccaagea tggaaccettt 6300

gecegacaagg aatatcagea cgtagttect getcaatgge agaaaacggg tgcgggacet 6360

ggeaggttct ggggctacceg cggtitgteg ceggecacgg ctgecacega gatttcetgg 6420

gatgagtacc tgettttate tegeacgttg cgacgatigt cagegegaac gaagatetgg 6480

gacceggctt tacgaggegg tageggegge cacagatgga ctaaggegat gatgegacge 6540

acggttaccc ggeaccgett ggacctepgte accggtgaga ttetgggeac gaagacgegg 6600

aaggticggg cgecagigaa gaggtitgtic cggacticgg gataccigtg tgtcaatgac 6660

gggecegeac tggetegaac ceteagecgt cticgtacaa getgectgag ctagacgege 6720

ggaacgectt teggettigt ctittgetgg atggegggtt ttggeeggct tetggigatg 6780

cgctgetgeg ciecgtgepe agagagaccee aacgactgac ctatctetac ccaggtgeaa 6840

ticatcteee gegetetgte ggetaggtaa acgagptget cecgegegag cttttccatg 6900

tggteggeca atgtcagetc ggteaggaca acctgetglt gttgegatag tigtgteege 6960

acgggtegat tgictictgt tgeggcataa cggttticgt cgttegegga gagigegget 7020
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tgtgtgaaat tgttatccgc tcacaattcc acacaacata cgagccggaa
gcataaagtg 120 taaagcctgg ggtgcctaat gagtgagcta
actcacatta attgcgttgc gctcactgcc 180 cgctttccag
t cgggaaacc tgtcgtgcca gctgcattaa tgaatcggcc aacgcgbdybageh 2007
AR e i
gagd) 1o fuehteg’ Sog0Rl C

aaa[‘éF%Cﬁ- 0039%j %S%Q%Y?%ggﬁencg g?i %tgl ng) cgcttattat

tete@RE tdttadtdaC Bag GEH ARG RAC CAGEE Pitititeccagggcaccaa t aact gectt
360 aaaaaaatta cgccccgcecc tgccactcat cgcagtactg

aatgedegle deatcteed cichdirycatbdactc 4a@0Metd gotitjac@l’y gaagccat ca

caqacggcat at gaacct g aat cgccagc C?gcatcagca 480
feccaReig BRREYRCTE T8GR e IepplEAR SRt gt B9 Y g9t Yhaaac gggggcgaag

aagtt.qt 4 a t t aact ggt ga
BB AR Ol b A L B e et
tacoBélcd 8L AL bikAIAY ARAL A LAIOEdaadalbACEEYE aa Cacgccacat

660 cttgcgaata tatgtgtaga aactgccgga aatcgtcgtg
aactgth@t bittaet@ ccagage gatgccé? Qtpstamaqagdcitt C4agt t t gct ca

t ggaaaacgg tgtaacaagg gtgaacacta tcccatatca 780
CEeRIPPARTERRCAICISS FreapgepTHiiBisaye atreicg satcdirrtc cYPat g agcattcatc

o0 R IR P4 GO SEALg0 900 ogt aat atc
cgc%%gﬂg%@c%% gﬂ&cgécg g%c%&gt%a&&h@tg %%c%at@%a@ct gac tgaaatgcct

Caaaatgttc acgatgc cattgggata tatcaacggt
soQGLaLALEER BhERtd didohlngbQReecleGboeald thsragct tect t a
gctcctgaaa atctcgataa ctcaaaaaat acgcccggta 1080
cectgtgyatatatttemtctapitacent dhapttgrya togeeamigd dggaggadétict t ac gt gccgat ca
acgtctcatt 1140 ttcgccaaaa gttggccca% %gcttcccgg
ateeftepC HE R Sy WA EaRy et tH 5P 12AE%e 1B 008t gcgaagt g

ttccqgtt cga aglt ccact gaqc tcC CCCC t agaaaagat
seefih i AeRGlick «EHAGIIRA . SEARAEHFIRRC 00 | Soaaaa
ceeb @6k 0G1h G5 ARAGARAAAB LI o AE CAGLEET 208CATCTE O]

tttgtttgcc ggatcaagag ctaccaactc tttttccgaa 1380

gee@aionagdgee. dttaagtagagistueagaltagitcaaasnct gtc cttctagt gt
agccgtagtt 1440 aggccaccac ttcaagaact ctgtagcacc

ctetigengd siecaqoset costeeqyes attegitcs tiepiapee eigeaattsb G040 accagt ggct
ctgccagt g gcgataagtc gtgtcttacc gggttggact caagacgata
atga%%%’(ftat g&’@‘g%?%&g%fﬂ g@%j&%[fgét&tg e g%ltoé aacggggggt

cccagctt 1620 agcgaacg acctacaccg
tcmggag%%g%%%gtg%gt acagcgt gagcatgtgzgag aaagcgccac 1680
gcttcccgaa gggagaaagg cggacaggta tccggtaagc ggcagggtcg
<2lgaacaggaga 1740
<211> 7675
<212> DNA
<213> Artificial

<220>
<223> pRET1103Rv

<400> 94
gaciclagag galccceggg tacegagete gaaticgtaa teatggtcat agetgtitce 60

tgtetgaaat tgttatccge tcacaattee acacaacata cgagecggaa geataaagtg 120
taaagectgg ggtecctaat gagtpageta actcacatta attgegttge getcactgee 180
cgcittceag tegggaaace tgtegtgeca getgeattaa tgaateggee aacgegeggg 240

gagaggeggt tigegtatlg gagetiggea clgggecaag ctgaattict gecaticate 300
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gcgcacgagg gagcttccag ggggaaacgc ctggtatctt tatagtcctg
tcgggtttcg 1800 ccacctctga cttgagcgtc gatttttgtg

at gctcgt ca ggggggcgga gcct atggaa 1860 aaacgccagc
aacgcggcct ttttacggtt cctggecttt tgctggectt ttgcet @hdkarch 2007

1920 gttctttcct gcgtiR _iﬁ_otag@@g%gﬁ%{%%g%aaccgt
cecithAEGLRS Loc A IAGLQALE aég%g caa (9L AFCHYHL Cgccgcagece
gaacgaccga gcgcagcgag tcagtgagcg aggaagcgga 2040 Page

anaabattl) dpcddbdcEdg Rt cofaRtede B9 @RGHF Y{2Bequence | i sti ng)
agaagctcat tcgccattca ggctgcgcaa ctgttgggaa gggcgat cgg
tgecegyelg ggeciics 2d0cat pitmmgroiz attteacaggredgetggit gaaaggggg
at gt gct qca aggcgattaa gttgggtaac 2160
°°“§E%%\€@@ti‘ 14 R gﬁg@%acéﬁ%?éfgta@ta%tg%‘&c gd4tggcc agt gccaagce

ttac t 2 a C C acc tactcgatcc
et AR ARE ooy , I0RA0L G 06, BRAGRARCCER | 00t 002 O
aca@d Qe 690820809t bt Sadatdltd GcdiCe@agcgt tttttcgtt cc
2340 aagttggtca tggtggctct tgtcctggtc gctggcect gt

ctigtdh @i BgRt S GgChh gedethte 2dBbctc dagdotoptggal caaaggaaga
gat cggcagc agtctgaatc tctctcctgt cactgctcgt 2460
asaqegifinaptiigelepticeataprag e s ceargetidwedytat gycgaaa aaagccct gt

tcccgtccct 2520 tcgtttcc cgacag ttcggggggg
corgs b g R TR TR R o8 cof coooren

G5} 09800, 9181 90R1 1 EGLEGAASE, Cagt 9aact a cacact cgat
40 aagaggcatt gcctggtgac gaccggcccg ctgt ggaaac

ccgRAGE QAL EY ohoRARILILGAs 2B §UGILa0aga ttcggcect ga
gggcgggagc tggatacggg tggtgcttgc catgcctgac 2760

caagtaticetisaitygygtdygadeg sgigiacetedtt geédcaagt aa ccgct ggt ge
gctggatatt 2820 tcggcggtgg tctcgtgagc ggggagaagc

totoj{fit ARG RS G HEL YRR R Grat Fatees o fctttttgat
t tc agggc act acat cqt cgt gact gcggttctcg
e 35499534, SRRPFARORR,RS) ReBYR Faies goct ocou

ttoghGtad SHiC AL HGRALLAL LSO cag el BERGCHAE Ot OOt gOt T L
ct gcgcgact gggaat cgaa gcggagggcc gtacgggtct 3060

ctgdeiagi@d acUogCeeft Gghagagggecacatctgaghaagt creggt at tgctctctcc
cttggcctgt 3120 cgaacgtggc ggggtctctg ccgaggttga

caaqgerdel iyttepyactitifeteorye pigfedrytenaaictera 31880  cactcgt gt t
ttctttgccg cccggagtca ctgccgagag ctitgagaaa gttcgccctg

sccasergly corpgE L AR CREYR YTE GO CHEC Y gocaagt aga
JA299LIACE SEEIIR6 AN Bt LECAGHL £A¢ agtgat t gat

eel ga gatagcg% C?ggagacgcc gcgtt gé%t Cc%ggg(gat gggcga 3360

age@a@al @it gkt GeLA0ARGAG0ALA0H! hagiACOHYs Ct t cC gggcgagacy
cgat cctggt 3420

accagtggct getgecagtg gegataagte gigtettace ggettggact caagacgata 1560

gttaceggat aaggcgeage ggtegggetg aacggpggeet tegtgeacac ageccagett 1620

ggagcgaacg acctacaccg aactgagata cetacagegt gageatigag aaagegecac 1680

geticcegaa gggagaaagg cggacaggta teeggtaage ggeagggteg gaacaggaga 1740

gegeacgagg gagettecag ggggaaacge ctggtatett tatagtectg tegggtticg 1800

ccacctetga cttgagegtc gatttttgtg atpctcgtea gggppeegpa gectatggaa 1860
aaacgccage aacgeggcect tittacggtt cetggecttt tectggcectt tigetcacat 1920
gttctttect gegttatece ctgatictgt ggataacegt attaccgect ttgagtgage 1980

tgataceget cgeegeagee gaacgacega gogeagegag teagtgageg aggaagegga 2040
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t cgagcaaga ggggccggca tcat gagaaa atcggcggga gtatctcgga
ttccaccg 3480 tctcgggcgce tctcagtacg gggaagacgt

tggattcgat ctcgctgcgg acgccgctca 3540 catcgccatg
cagggcaaaa cccgatccgg caaaagtcag gcgacgtaca acgt gbt &pech 2007

3600 tcaggcagca gcg @ggéﬁ 0@&%1{% at.. £4ha99gt cc
todd

§t WHRAGRL o Ak begpaaacat cgag
aga%gtgtg ccga gg%g%ct acgg%gg gggac tgaatgcgca 3720

ttee Q@ RCACGIbYccdacatonit gt 0% gagh 6@aetge gligagt ct  gat cgtcgca
tcgaccagat 3780 Page 74 01 March 2007
gcca%@mtc%‘gﬂac OCBEE Y{cSezpaersteecahgedipdatzgt PE@gcccect g
accgaca agttttccga gttcggggct tcgttcccge tgatactcgt
cong5iRD D GE PR GHOLEL GBI LA 090005000

a a t gccgagcgtc

aag%%&%ﬁ%%%% gﬁ%&&g%%f& glggc C aggtsagcagc 3960
aag@g%@%g&@@%@tg@é%@&%@%@t el edbElict CEHHCt Ct Cg caacgagcgg

aggcctcgat 4020 cattggcggc aatgcgcgtt cgaatttcgg

tettagteacaagabg saclcigaytgatt ggacgaagetct0800 ggagt cggt g
agaat gcttc atccgagcgc ttccccggaa gact gt gccc tggt cgagac
tegaztpophateagg e AMETCEACE Yepeweatageeccetitesierdigdegccaggagaa

o R R R N R e
b EAE95A56. G EERIGEARA6AALAGERACGRGA L 1! CaCt gagy
agt ggtgga ccg tcatgactgg accacaggag

a0gR0ARAAGHCR BEALHYCERRKPCEBLLLE BB &ER0270gagCCt cagt
t gaactgct g tgaagcggac gtgccgaaac gagcaaaaca gcccccggtt
geeitdpAD ttegaogtaearegphedtgacet gettctieaeggtgaatjogagact gcgg
ggctgct gag agtcagtcag 4500 gcaactcttt accggct gct
ggC% HE&t g@%ﬁ@ﬂéé@&ﬂ&gt@ﬁ%ﬁ@&&c@%@ 9%t gga 4560

at tt t tt t
oS AIR TAAR o A 0e RGBSR SR D 00t ca
(ot AeE GQILLR G E GELIIRE et 9@9@@&%@@&@68@0 tt cgacacct

acat ccgicg cccctcgaaa ggctcagatg cacttccacg at aacgcaga

cggkded cttcg@hic g@RAGAR MRgHIaagaA: Shgaegt J000 ctcgcecgttg
cgcggcgt ag ccgccaagcg 4800 ggacgtgtct gacgat gcag

ctecgfargiegigett clewergelasryeiepacergerageyjeerstggyet t gt 4860
tacatctgcc acaactt tcc %ﬁaatt ctct %Cg? ctcct gaaaccgctg

MeaRERes GG e Ko @%% ey igHEEy % atgatttttg
L ‘t‘f L GGEE of1d 'é.t 284;g0acgcggcgca

e %g C%? chCctggct%g %gg ggc‘?g&g o aat gggcgt g agggt ccgag

caot@ﬁ&tcﬁt@&g e etabttCotdddch Ot 6186 @A o@@@t@t 19y ccgcttggag
gtttgtgatc tcgcacgccg 5100

cgctggeaga cgegatggee gotcaccget gecaaptaga gaaggtepce ceeggacagg 3300

tccgegtcag agtgattgat gaggattcga tgaagacgee geptgatgeg geatggeega 3360

aagatgttgt getggaagag gatacgticg acggtetice gggegagacg cgatcetggt 3420

tcgagcaaga ggggccggea teatgagaaa atcggeggga gtatetegga tiectatceg 3480

tetegggoge tetcagtacg gggaagacgt tggaticgatl cicgetgegg acgeegetca 3540

catcgccatg cagggceaaaa ccegateegg caaaagtcag gegacgtaca acgtgttage 3600
tcagpcagea gegaacgegg cgeticgagt cgtagggtec gacecgacac acgtactect 3660
ggagcectic aaacatcgag ggetgtcega gocttacgte gittegggac tgaatgegea 3720

ggecacgglg gacatgetgg getgggicaa gegtgagict gategicgea tegaccagat 3780
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cgaacgaacg gctgaacgtg cgtatctggc tgctcgggct cgggtggata
tggcggectgec 5160 caggcataac tcgccgtacg acttcgacgt

ggacgat gaa gagaggcgg aactggcttc 5220 tctgcaaggc

ct cgaggacg acgacattgg gggctggtct gcggagaggg aaat agt dpgeh 2007
5280 ctggtctgct cgt clt;lg%%%?%g@g@gf L.6hdge0aatg

fh&lh & Gt h ttgccgggca
gtggtg?c?%?%cgéaét agg%’%%gc C accta ccgag gggact ggct 5400

cetdeREd Gottgag s £eCARGHGEA: ¢leaggigagc@aaacaict C cagacgttct
t caaacggtt 5460 ccaacgggcc tggggcattg cctggat ggg

cegtagrey Bepg@asc atcggeng citittescaegoeigagge®s20®age 75 01 March
2007 FPO4-0397- OOSG FY( Sequence |isting) cgctccgcat
geagitee A et g Heatiygtieddes ety aé%ﬁ’ 567 %4gd¥8ggag act cgcggaa

G a agat agca
s e e R D o
geaflGLRANLLER RAB&IATBIRh toRR Ik giLcaalggct 5700
ttctgcggtg tgggccgacg tcgtagatca tccggacccc aaggaaaaag

ctc@p@bgeacgt tihgqo seccagibgeeggeaadcthiggagt ¢90 act acgcgga
gggcacgcga gggt cagatc cgaaaaggct 5820 tgcggtgtac
cgaqliferq Seesagiere g%@@&’a&’é%‘tmtﬁ gretetiere alalgesadt @t cage acgtagttcc

880
R ST CE TR (e Bar PG Ak’ oot decaccd
s BHELALECHY 0310201861 GELLLLAL SLERCaRgL 5000

cgattg tcagcgcgaa cgaagatctg ggacccggct ttacgaggcg

gag@:toag €94604 tg@%@ac Seagagallg.aciaagge a4t gat gcgacg
cacggttacc cggcaccgct tggacctcgt 6120 gaccggtgag

ceclgihdettgocheacyRag aty oLy agygtegogegegdtiigt ga agaggttt gt
6180 ccggacttcg ggat acct gt gt gtcaatga cgggcccgca
gearctelijetesErhlosea st SHeRG s P B ertaeliraca®agcet gect ga

ct ag: cct ttc ttt ct gctg 6300
Caggactgoﬁ Cac%’g%g%%g 5&% t%atc%atac %% §5 gtﬁaé:gac Bctgc gct ccgt ggg
agagh@ 0 aNeLbic @%é@gtoa%%@g%@a@ Qécgg%a&gégéé géo { asgrecaggtgeca

attcatctcc cgcgctctgt cggctaggta 6420 aacgaggtgc

ticgice@Cgagegacgattialgtataghggtacaaccaat gucagct cggt caggac
6480 aacctgctgt tgttgcgata gttgtgtccg cacgggtcga
eetazgpetatsesegrapte §ieerg toh tleecedd cececagiepyrertaeg 9t t cgegg

C? ag Cc taaat aat t %cat cct c‘tga t Qtf‘%a %)gag 6600

gga%gg‘:’f £ ¥ €ygaE &%géij‘g PSR ET YGBLEL gt et tcattcataa

taca‘t:crt 9&9&% c@gt agég agc g&g?jgatc%tct % g%é:c%{; 91% ccatgtgtgc
cdat gcaggt tgaactgag tca aé t caat agact

tgedg G gleid Sls GalEeddidalia tedc6p6RRARI0Jg@Cat gat gt gt gcgt g
6780

acgcggegea getgetteet teccagteggt ggetaactgg gatgggcpte aggptecgag 5040

geegegtttc gttgtegege ciggegttgt cegettggag gtitgtegate tegeacgeeg 5100

cgaacgaacg getgaacgtg cgtatetgece tgctegeget cgggtegata tggeggctge 5160

caggcataac tegecgtacg acttcgacgt ggacgatgaa gagttggegg aactggettc 5220

tetgeaagge ctegaggacg acgacattgg gggctggtet geggagagge aaatagiggg 5280

ctggtetget cgtteteggt cacggatgat cttgegaatg geagaacteg actgggetee 5340

catgatpgat ttgeegggca ticctgegat ggteacecte acctateegg gggactgget 5400

tacggttecc cecaccggeg ctgaggtcaa aaaacatctc cagacgttet tcaaacggtt 5460

ccaacgggec lgggecallg celggatgge tgegtggaaa atggagtice aaagecgagg 5520
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ctcggttcag gggcgaaagt tcgacacctc gaaagaaggc ctcgacatgg
ctttgaaagc 6840 tgctggcaac gtgattcctg attcctccgce

gt acgagt ac cgggcggttc aggtcgagcc 6900 gaagatggtc
agaaaagacc cggaagaccc gaactctgag cagttccaga agcag8bhlybpech 2007

6960 cggcacgccg gtgt o'b§(% g@g{ceflsc& gt cgac
cgcﬁ&gﬂ %&09@910 gagad@tE £580 gt cggttc
cggacgt gat ggaaccgga gcggggc cggtggagtt 7080
goteeiCa gagRhg tatgﬁe@t@@mmgtcmgmﬁggtgfga@@@e agtggt tcgggcat gt
ggttttcggc 7140 aagcgccgtc gcttctctct gatcgct gat
agg@@:@ggg@gtm spgasiaggt vy feastigiteeteZP 0000 aaaggaaaag

ttgcgcet gt gt gggt gccctcgtge tcgtgtttgt getggttgeg
“‘”‘g? g@é@écgm%@aica%ﬁ%ﬁc%@?‘laaﬁg@@&%@@ 75%&56 FY( Sequence

T s T

tgo&ﬁg&gﬂéiééaéé? aSAaet ikl COORGAL L AC1GIGGgCcCct ¢ 7380
gttctctctc cggaagagct ggggccgttc agcggagggc agtacatcga

tectcabagbgeaggy sfddddace Cpagitcgage eggapaggtit10ggagecgcecgac
t gggt gaggt cggctgagtg cgtttcggcg 7500 tcgatgaatg
geogasiaps FyResEtes @%%@% %ﬂﬂf@%’tﬂ@ é%@ﬁﬁté@a‘@cgﬁg?‘@@ acccg tccccececggce

epiiarodiny et e o
L. L o Bl gL 1S, P10

gacREE100decacdDOR B2 BELLACHRa CEEGH 0060 gOt Cl gcgtcC
tccctcgget cgttcctcge ctatcctggt 60 gaccagacac

ceggitya goyady stertatpe crragecy titgtge agtcaggeec 8 4gt ca ct gcgt aacc
120 ctgggcggtc gcctcccatt c%cttcgctc acaggagggg
t

e eg@c@tc%@c@cci@@gcﬁtg Géetic 4% cgaccggegg

tcc
e hoat SRl et TR R RAREEE  B0E00Y Coat aanoag
caaQ@RYACRAGHL 0c3R0ecaQMRRIALCH SIS Qg,%gggtggg gHo0at ggececacc
ggcagctcgg ggcgtgggt g cgt gagcggyg 360
aacgaggtoc lecegegega gotlticeat gtggtoggec aatgtcaget cgglcaggac 6480
aacctgctgt tettpegata gitgtgtecg cacggptega ttgtettetg ttgeggeata 6540
acggttticg tegticgegg agagtgegge taaatgaatt geatectega tigageggag 6600
catftcgacg cggaacctgg cgatgatgtt gictetgtet teattcataa ctgaagegta 6660
tigggagtgt tgecctecca cealgtgtge caatgeaggt gtgaactgag teacagtttc 6720
tcaatagact ccaagtttgt gatectttta ctcccaaaat ggggeatgat gtgtgegtege 6780
cteggttcag geggegaaagt tegacaccic gaaagaagge ctegacatgg ctttgaaage 6840
tgctggcaac gigattcetg atteetecge gtacgagtac cgggegetic aggtegagee 6900
gaagatggtc agaaaagace cggaagacce gaactctgag cagticcaga ageagaagga 6960
cggeacgeeg gigtggicga tegactgeat tegggtegac cgggcaleag geaacaagge 7020
aategtpacc gtgacggttc cgpacgtgat ggaaccggat gttgeggegc cggtegagtt 7080
cteegagatg attgecggtt tetggpttte gegeagtegt tegggceatet gettticgge 7140

aagcgcecgte gettetetet gategetgat cgtegeccct cgaaaggtic ggaaatgtee 7200

aaaggaaaag gegtigeget ggetgtgget geecteglge tegtgtttgt getggtigeg 7260
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cggt ggccgg ctatctcggg aaggtccgcc cgaagaccgg cagtggaatg

t cggcggagg 420 cggccgcgga ggtcgeccgcecg at gcggcagc

agat gacgaa ggtggggaac aacctgaacc 480 agatcgcgag

ggcgat caac gccgggcagg tgccgtcgca gat ggccgag tccct §tddpach 2007
540 aggggt ggct 902020190 291900599 8k gaggegoat

gea gggg?g‘cé‘gg&a‘é%ré%ﬁ%%&%@c cgahde Qg% &,999ct gacgt
gat cgcgaag atcagcacgg gcagcgaccc gaaggggttg 660

aga@Ed@adattLa HECE §ISR1OIaaaARgoeEREECBgEaca gctaccgeac
cgaggcgggc 720 cggctgattg ccggcgggac ggtgatcgcg
sticyyrcegipgrt ceagrgitc agreges e ad@aten cuptdZ80 74dcccggt ggg
gcgggactt cgagcgggcc gccgcgacga acgc ggt gggt aagccg
e eigergeRte e GER G BogigEeC Bggat cagc
a aca cgcagacggt
feg gg %g %%t g 0 %g% %%%23 %%%§§%§?§%?t?gcg 960t Cir
ttfd 496250, € ded GhdccgCtdg Ct CCC gggt cga
S aggcat g@%%%%‘@%gge FTE0T ar ch: 2007
caafePQA--03Q Tt LBt (tSequencest kigtd ng)s7acct ggaaga
acagcaacga ccggtggaag gtcgtcgagg tgatgcgcga ggtcgaacgc
1080 gcgcacggcc tgatcgaggt ggcgagcccg gagcgggccc

zg t cggca agccagcagc 1140 ggcgagcaac gccgcgcggt
<21 C ccggc aaggtggcgc agcgggacgg tctgagggaa 1200

<m§$t {@Accg ccgcccgecga catcgccgca ggccagggtg tgggggegtt
cgaagtggcg 1260 ctcgtacaga acccgattac ccgagtgcag

<220t gcggcgca acgtcgcgaa gacgggccgg 1320 at gaat ggct

<223€@BETIDCAA cct gcccgge tacgtcgacg ccgccgggga gccgat ctgg
1380 ttgccggect ccaaactcga ccggggtttg tcctggtcac

<408y 8P ggaaaa gacgct gacc 1440 g@ccccgcc cggaccgcct

cceleger e dHy gagRdari§Eceglysaabiegct®gagecge 1500
ccgce cecac tc cg agcagttcgc
oo R e TR B R B e Dt oag
agéﬁﬁﬁg&ﬂﬁgﬁc@ﬂé&@Qﬂﬁﬁggggﬂﬁ&ﬁgg&%aéﬁgowogCggacana
agt ggaagca ggt gaacgag gcgitgacca gccaagaccg ggccgaggag

ctgclio@cga @R ACi-gagtc 8GoCagCatgGgotagartcc24get gt cat gg
gaggccaccc gacaccgcta 1740 cgggacatgc tcgccgccca

cccqg@%@@cﬁg@@egcegfg@gf@gtggagd@@g aetegerggeregrezigaadége 1800
cagt ac Ct a CC caaaa ccaa a aa cgc C cga aggccaagga
LT gE T 615 g%’é&%j €& ?;gct accag
cgg#g ‘Ea%'i %g ag%cg&?&%é‘% Qg%cc %Ea?rg th"mg g 42‘0999t ggct g
ccccga ccgceccagtac
%%&gﬁﬁa&ﬁ@&gﬁa%%%&gaﬂﬂﬁﬁ@@%@@gﬁﬂﬁQﬁaﬁﬁ@gZQ@CcaaQCCQ
cggccacggc cacagcgaaa 2040
agatcgegag gecgatcaac geegggeagg tgeegtegea gatggeegag teectgeaga 540
aggegtegct gpagapgteg gpgcaggapt tgggpeggat ggeggategg ctegacgege 600
tegacgacca gggctgacgt gatcgegaag atcageacgg geagegacee gaagggette 660
geggegtate tgeacgggee ggggaaggce accecgeaca getacegeac cgaggeggee 720
cggelgatig ceggegggac gglgatcgeg goateggige aggicaccge caaaaacceg 780
acceggtges ggegggactt cgagegggee geegegacga acgegegggt gegtaageeg 8§40
gtetgpcatt getegetgeg gtgegegeee ggggategge ggetgacega taccgagtte 900
geggacateg cgeagacggt cgecgagegg atgggcticg agagteatee giggetggeg 960

glgeggeacg acgacgacca catecacetg gotgtetece gggtegaltit teagggegtg 1020
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acgcaggccc aggcgatgtg gaagcaggtc ccggccgaca agcgcaccga

gt cagccacc 2100 agagcggtcc ggcgcgtgat cgcggatctc

acccccacca aacccgccga ggtcaaaccc 2160 ccggcccgcec

gccagggacc aaccat gccg cagtcggccc cggggt at ca gccacetypech 2007

2220 cgcgaccgag gtcgéggggg4ﬁgg@§ g@eﬁ%g%gagcag
acc@9306080a8, gggtg%g:‘ggég&g 0ceBAYLELAP09 ogpcagacgca

ggcctggcga agca a agaacaccat cgatcgctag 2340

gee@d@od AGLLt GrOceangglsdgotgaggatocgogbacataa cgcgcgaaag
gtgcatacct 2400 cccatagcat cggcgcgtat ggtagggaaa

geegigad aotacgrastacas el bgetsicgt golregectigtBa Geget ggt g

ggctttggt agt gggaggc agccagggg ctggtgctac cacggtttca
mg%%?@“%ﬁﬁF%Hﬁ@%@?aE@&@ﬂ%%?%@gﬁgﬁﬁﬁﬁﬁﬁig%ﬁtgccgacgg

tcttcca tcactttc 2 accaceact t,.cl gcgeact g
codb B AR BINERELI e BERARERE Lt 005801

ag&$%&&ﬁ§£&ﬁcﬁggggggg&gw@&gggkgﬁgaﬁ&ggg@@QCag ccgectgeccg
ttacgcagcg 270 t gccgcgccg gaaact aggt agaacgt gag

ttgceatggacgay cghistpcatetactig@izegcegag2t604Page 78 01 March
2007 FPO4-0397- O0SG FY( Sequence listing) cgacatcgtg
%@@ﬁ@@béﬁﬁﬁﬁﬂéﬁﬁﬁﬁﬁ&%ﬁ@&ﬁﬁbﬁﬁﬁﬁgééﬂéﬁggfgé?%c t cgaggt gaa

2820 cactccqgc ccgttcgatg ctgcggcccce a t gac
oo SRR CLE TR SRR reioR, (B ratte | A ggat gocc
tggg%géggc&&gg&a%%%%g%&g&gggg COI6RRGY..CAL 96a99C 2940
gctgctactc gcattggcca tggcacacga ggaacttcgt caaacttcgc

gog € @30 eleBaatca 3RQAcgaGicklih A ggczgogRtgaRes 16899t ctacc
ggtctt gaac at caagcccg acaacgcgat 3060 cgaagccgtg

caggytectecadeasece GEigRticre R gated Prageacgeacastttt daticcc t ggcact cat

3120 gtaccgaagc tgggactgag aaagggct gc cgcgtcaccg
CEEPLHEGREGIEE g HesPireTcRErecsd gercteggaagafgEc 1§t cccggt

ca C t gt gacct ttcatgaca ccqgct c 3240
craiPdcaciite bt eddeaten IR e SRSC . O Jacct gat
1o @6£090G3lee Waca&%éggé’g@g%‘g@g%ga@g%@&%@%@gclﬁét cgccgag

gcggt ggacg cgacgcagac cagt gagagc 336 acgat caagc

teedi>Ciy eb@eGe giLQagageadatagcgaacgeRrggt cegcac tgccgacggg
3420 aagtggatga ttcccctcgg tgacctatca gcggcagggc

BeCgcaRREABRSERIENC QRicRaRtPRRTeeS4B Qecorgers ctpRyaret B¢t gacccce
tt caaat ac ¢ g tccgtg acct %Fagc tga%a cgcc 3540

seogac BEat £ BB G PO CEAR Lett glfica gogaacgcaa
& géé 000+ QAGILBCAQE gg% gl geh, feggat getc

aga%:g%g%%{g %t % ttattc cggc cCCat ggga? C%% g%%o gcggcggttc

ccg%@%%@é‘a@@ocﬁﬁ&ﬁﬁb@@@@@g@& CeloeReQcekgeCerbgg t cgggcagcet

7

cgegaccgag gtegagaatc cggaatpgea cigtgageag agagegagaa ggcetttcgtg 2280

gagegtagge aacagacgea ggeetggepa ageatgicca agaacaccat cgategetag 2340

aaggtcggtc gtgcccagge tgeccaggat gegtacataa cgegegaaag gtgeatacet 2400

cccatageat cggegegtat ggtagggaaa atgatctica aacgtattge tgtggtegtg 2460

ctegetggtg gogetitggt aglgggagee agecaggtlg ctggtgetac cacggttica 2520

getecacage cgagtecttc ageageggte gtgecgacgg ticttccace agtcactttc 2580
accgcecgcett ctgegeactg cgaggeccag tacgeptegg atteceggeg atgecgtetg 2640
aftccactic cacagggecg agegateige tgggeggeag cegetgeceg ttacgeageg 2700

tgecgegeog gaaactaggt agaacgigag catggacgag cticecacet teatcgeega 2760

Page 78



acgggcgccc tggcccggat acgtcgacgg cttctcggct aggagctgac
cgcgtacttg 3780 cgtgcgtcgt gcaggagctt tcccaccgtt
ccggtggaga ttcccatctc ctcggcgatc 3840 tcgcggtact
t caggccct g ctcgcgcage tcgacggccc ggcgacggtt ctcgget deach 2007
3900 cgtgcgagga actg BEget %%e@% t gcgct
oz 302 GOLOLH. CALOGAGGGS, ggéﬁgtg&@g 0482&9 cagct ¢
gcgagctgtc tgc ttgcggc ggat cggt cg cagcgccc 4020
cactad@CH}cEdHGGE cleChpcacaatgtebdi deggatitcgacegdicgt ¢ gctcgtttcce
ggccgcctc 4080 gcgettcttc tcactcatct tgcgaccgceg
cagtegrerrtdstigice etagpgeeg attogetsea egregeree tagtechdat0 294§t agacagca
ccgtcgg cccacatccg ggactttgta gtgatccagc gggtaat gga

g9
ﬂmﬁ%%bgmﬁﬁﬁﬁéﬁﬁ%ﬁﬁﬁﬁﬁﬁ AerecgeetgetY§° cagt ggat cg
o o g gcgtt gat ct
T e L RS o
cgéﬁﬁﬁﬁﬁﬁﬁﬁgc%Qgﬁéggggéahhkﬁg&ggﬁﬁmgg@@6aggt9 cgtgcggg
cgaacagggc 4380 gcagtttcgg ccgaggccga tcgggttctc

gtacagg@gcgegats egggtdccgetagraagegpegtscéddd 0180t ggcggcat g
t ggat gccga gttccgcctc gagct cggcg agggat cgecc getcggtgtg
gﬂﬁﬁﬁﬁc%@@é%wg@ﬂﬂ%ﬁ&%@ﬁWEEQVMg¥P€£@@3@73@@86-FY(Sequence

S ER G Aa BEE NS0 & T GRELCLE  ggacagege
%mg&ggaggggﬁc&&ﬁagggg&%m%%gggﬁ £ lR00C938C99 4620

cttacgacgg gcgtactcgg tgcgggt gaa cggctct gcc agcgcccaca

acgHAGL Gt @lgog A8 OlgeGeHchiRes60 @8t t34mcacgat cge
gttcggcaga ggatgattcc cggccgecga 4740 cagcgeccge

aagiagpteg O Fgogk ey tgagteccamagterasgatasgaiéaggt t gct caat gc
4800 ctgcgggttc gact cgat gt agcggcgatc cagt gcgt ct
C

mm§g@%@§$@gﬁ LR EHACS A BB G EGEHAgY *haat cgt cgg
gagctcc %g ?%g%%g g:gttggcg C%ga%(gg?gﬁ g§0a¥ c g&)%g gc 4920

ggggaacaca ctcacacaca

gm@%ﬁ%&éﬁ%&éﬁéﬁﬁ@daQﬁ&ﬁ%gggggmgﬁaﬁg Gagedpcaagt caga
tgtttcggtt tctggagcgg tcctccagac 5040 ctttgagatc

geggggiiccamgany acgiccqacancdt tatdagigestasgiicgnac caagcecttat
5100 caggtatccc ggggttccgg gggt gaacac caccctccga
acggoersent tegsengent arpisergrecgeieces Iﬁagctg@% an%@ttat%’g(b gct cgaagt

cours oAt F AR LRBHEL BReL BEOGe 00 A0t g oot acggcat
e JAAIEELE Cé%%q%f Gage g %%E&%% CE 8590 gt agegeccc
204 80AR0080: G95201-0102:0030400%2Q:ELaCE0t g T Tgacagga

cccatettct cggecagetc gegagetgte tgettgepge ggategpteg ticagegeee 4020

acggtetgee teceacaatg cgticeggte gacettegte getegttiee ggtttgecte 4080

gegcttette foacteatet tgegacegeg tgeggetigt atggegatga atgtggecte 4140

gtagacagcea gggeegtege cecacatecg ggactitgta gtgatccage gggtaatgga 4200
ggeegegacg gegegtaget cgettgetgg cagiggateg ggecigectg tgaccgggtt 4260
cctgaacgtg gegttgatet gtgcggctte cgeatagate geggeccega ggecggtegg 4320
gtegeeccag tggaagegpa tiicgeggta ggeccaggte cptgepgttt cgaacagpge 4380
geagtttegg ccgaggecga tegggtictc acggegegat cgggtitgce gecagegegt 4440

tggeggeatg tggatgecga gitecgecte gageteggeg agggategee geteggtgtg 4500
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act gcagggt cggtgagctc gcgctgggcg gatcccacca gtagctcccc
gtgccggtaa 5460 ccgcttgggg ccaagcgaag acacccaccg
cggcagcgat ggcaat gcac gtggatggga 5520 acaccaccca
gaaccaggga aatcctggtg ccggcccgag acgatcccgg cgcggbbddpach 2007

5580 ccacaccggc cacciggﬁ 4@9@9?&%@%%e%ﬁ aacaag

cagG R ARRECAG KL O0RAGG heedREHM pgcgcegacgce
cgggtggccg ttaggt gcgc gccagcccgt gaccggaccg 5700

cttg@EgaRgeHty COGOEYPHLEGLeLHeaOidcgRar ceYl CC Ccgt gcccgtt
ctgaccggtg 5760 gtctcggtcg ctcgttcctc gecgtcctcac
cttacrbgpe egytiem tgretrtagt gaddscg gaectageagreBB20168¢ cat gcaagc
tt gcactgg ccgtcgtttt acaacgtcgt gactg%gaaa accct ggcgt
28 BB O et CHTEC SHrTg R By e RgwE st ¢ et tt cgec

o a_.a aa 594 c atcgccctt
o O P LA e BGRAGERT Se P 98 000
oz QEAOLALEIL LLEEI A0A5 AkeLALIRaAgLLA! Ipacac cgoal at ggt
gcactctcag 606 tacaatctgc tctgatgccg catagttaag
gecg GAGCOLRY s e eegetagsgageagnt gacchsk? 0192€gcgecct ga

cgggcttgtc tgctcccgge atccgecttac agacaagctg tgaccgtctc
8eeF 180 2o G HGREGE SBRRHLISE BEigHAcg EAEE 2980 gt cat caccy

aaacgcgcga gacgaaa 6240 Page 80 01 March 2007
o A LB R LRI BTTHg) 04 cqt gata
cm%ga@&éga&%gaﬁ o RL209088. L atgal.9ak . alagggttt cttagacgtc
00~ aggtggcact tttcggggaa atgtgcgcgg aacccctatt

cagt@tck bablidds deotaaatacRHI0Qccdd fasrtat Ysd at ccgct ca
t gagacaat a accctgataa atgcttcaat aatattgaaa 6420
cteapddO@etcratt ccitagBysigacicgacaad@ietd cogpetegt Bgecctt attccctttt
ttgcggcatt 6480 ttgccttcct gtttttgetc acccagaaac
agaRoR PR Blyae At G A RaY e Giele ga Mg 'eaees s 0 2%t t gggt gca

cgagt gggtt acat cgaact t ct caac_agcggt.aaga tccttgagag
wias Pl red e A R PRI a1

gtaRARQICLa 86 LAl 8605 8680 QLBlLAL CLnegt at t gacg

ccgggcaaga gcaactcggt cgccgcatac actattctca 6720
acteg@ast gatdhi o 0idegagtactaceatoagtcagcagaanagcat cttacggatg

gcatgacagt 6780 aagagaatta tgcagtgctg ccataaccat
ceggilagre GernaRatts AetCERSERyeRcascat Brcaticraize@aw® Sghcaacgat ¢

aggaccga aggagctaac cgcttttttg cacaacatgg gggat cat gt
1000 UK G EE R CEAE TG SR B RAR at gaagec
cca C CCC C Cda ada CC g g agcaa
ALBEAAAACH. RAOANEALAR. O B GRREARARL Suhe L 01 2808
pache@liat @G0k L 00H0C AR @Al kaRLagR £LEgat YAy gCggat aaag

ttgcaggacc 7080
gegaagegteg cegetgggeg gecegeegtg gegeeegtee cgtgecegtt ctgaccpgtg 5760

gtetegeteg ctegttecte gegtectcac ctgecggtca geecgtgace ggacetgeag 5820
geatgcaage ttggeactgg cegtegtiit acaacgtcgt gactgggaaa accctggegt 5880
tacccaactt aategecttg cageacatee cectttegee agetggegta atagegaaga 5940
ggeecgeace gategeectt cocaacagtt gegeagecelg aatggegaat ggegectgat 6000
gegetatitt ctecttacge atctgtgege tatttcacac cgeatatggt geactetcag 6060
tacaatctge tetgatgeeg catagttaag ccagecccga caccegecaa caccegetga 6120
cgegecctga cgggettgte tgeteccgge atecgettac agacaagetg tgaccegtete 6180

cgggagelge atgigicaga getittcace gteatcaceg aaacgegega gacgaaaggg 6240
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acttctgcgc tcggcccttc cggectggetg gtttattget gataaatctg
gagccggtga 7140 gcgtgggtct cgcggtatca ttgcagcact
ggggccagat ggtaagccct cccgtatcgt 7200 agttatctac
acgacgggga gtcaggcaac tat ggat gaa cgaaat agac agat cgtdpach 2007

7260 gataggtgcc t caclg}%gg%@_o@%_% g(g]g&e fi‘s%ggt cagac
cctcg?eﬁgggtcgtﬁtﬁttatagg{aglgﬁgtgﬁé atal cttatggogtg 3t0 at ttaaaacttc

ttttaatt taaaaggatc taggtgaaga tcctttttga 7380

agelcpatt @icgRtg RecRARAtCaatiGith-Matghgaagidbi t cgtt ¢ cact gagcgt
cagaccccgt 7440 agaaaagatc aaaggatctt cttgagatcc

teapatagpttat¢c ttotig sogptrgicatibiet atgyttagettttgerr ¥800 aacaaaaaaa

ccaccgctac cagcggtggt ttgtttgecg gat caagagce taccaactct
R S e T %55%%9(%‘@? “&C%gé%b %6%99 c gcagat acca

e FRLARMELE P B LoRdu PN BHIE P00 "Tea0

gtigBAdE 6dafldoh a&%%ﬁ&t%%&&aocatg&gﬁ%g lc88&fada@gt cg tgtcttaccy
ggttggactc 7740 aagacgatag ttaccggata aggcgcagcg

tittcgdcagg@eicgattagogapatit egbigeaaatacef8600 gcccagettg
gagcgaacga cctacaccga actgagatac ctacagcgtg agct at gaga

setaptgEretatighefcigeesties) et ergigeraty ey eifaletngdgt’ ggacaggt at

t t 7920
sy E P B g An e B FRECH I 3t dgficet gt 7980 Page
aag%é:aétg ggoelg@ét% Qoa%QCQJ; ga%ﬁ%iagtgc%g&%ﬁYg 8%@ quence |isting)

tttcgC cacctctgac ttgagcgtcg atttttgtga tgctcgtcag

2ac B0 YELSREE SR na Bt idiiggoad@asaraagemoacgcggcct t
tttacggttc ctggcctttt gctggeccttt 8100 tgctcacatg

aactegeett datcgitepgascgbdzatizetmazct gatdaapgtegecgat adecgt a ttaccgcectt
8160 tgagtgagct gataccgctc gccgcagccg aacgaccgag

cacRepRig GREATe 1EEHE G agiEs28 29 cHaRGrg gRA’ gagcgeccaa

wlBE0GR0R0C HERLEL G000, JLOGOL] B0 At sal L a B250

ca cac daaagcgggc agt gagcgca

actt G R AR B g oliB0R00 L RE 6I6REL CAUS aggcacccca
ggctttacac tttatgcttc cggctcgtat 8400 gttgtgtgga

geg@btdi @ tOgamtg igataagaatdgd SaaacaggaateACRgCt at g accatgatta
8460 cgaattcgag ctcggtaccc ggggatcctc tagagtc 8497

agttattqgisgacg eagRigpsaagigi@Fatgaacrigtagqoppicgeg] 3200Ar t i fi ci al

gataggtgcce tcactgatta ageatiggta actgtcagac caagtitact catatatact 7320
tlagattgat ttaaaacttc atttttaatt taaaaggatc taggtgaaga tectttttga 7380
taatcteatg accaaaatce ctlaacgtga gttticgtic cactgagegt cagacccegt 7440
agaaaagatc aaaggatctt cttgagatcc titttitctg cgegtaatet getgettgea 7500
aacaaaaaaa ccaccgctac cagepgteet tigtttgceg gatcaagage taccaactet 7560
tiftccgaag gtaactgget tecageagage geagatacea aatactgtee tictagtgta 7620
gecegtagtta ggecaccact tcaagaactc tgtageaceg cotacatace tegetetget 7680
aatcctgtia ccagtggelg cigecagtgg cgataagteg tgicttaceg ggttggacte 7740
aagacgatag ttaccggata aggcgeageg gtegggctga acgggppptt cgtgeacaca 7800

geccagettg gagegaacga cetacacega actgagatac ctacagegte agetatgaga 7860

aagcgcecacg cticccgaag ggagaaagge ggacaggtat ceggtaageg geagggtegg 7920

aacaggagag cgeacgaggg ageticcagg gggaaacgec igglatettt atagicetgt 7980
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<220> <223> pRET1002 <400> 96 ccgtccacca cccggtgcct
ggtctgcgtc tccctcgget cgttcctcge ctatcctggt 60

gaccagacac cggagcgagc tatgcccagg gttgcgcagt gacttcgtca
ctgcgtaacc 120 ctgggcgctc gcctcccatt cgcttcgctc 01 March 2007

acaggagggg gccgt cgat gF}%Q%%tOg%QYgsg encgﬂs%ﬁ ctga
cgggr&g%ga&&gt@a%&%%%%t&&%&%é %9990 get gacgegg
4 ccccggcgaa gcgcacccgce accgtggcgg t gcggct gac
ccta@gab GUEYat GRUGCE GeghtcIPectggRiagasym cgcget ggce
gat ggccacc ggcagctcgg ggcgtgggtg cgtgagcggg 360
tgeteagyt vy cpttett @t Crivggatamel tbegett 8lyhagaccgg cagt ggaatg
t cggcggagg 420 cggccgcgga ggtcgccgcecg at gcggcagce
tgagé@@%f? @%&%ﬁgaw%@@aﬁecg%%@ﬁ%e%&%a %ﬂgt cgcgag
G gag tccctgcaga
s st D5et Duabadt Ba Joucabadot - pggaogoa
alg GE G IAL LAY &E@M%&g&%&g@g‘c@ acoaeaag@ggct gacgt
gat cgcgaag at cagcacgg gcagcgaccc gaaggggttg 660
tetegitggagttattasdegcac ggueac geggaaggcsatagi®ccgcaca gct accgeac
cgaggcgggc 720 cggctgattg ccggcgggac ggtgatcgcg
gtictptpat viggtage soigutttiaegest exuasthiRceeg?8®*°%acccggt ggg
c actt cga cc gccgcgac cgcgcgggt gggt aagccg
Cga%%@ggfgqg&fﬁéég%?t? et geg gtg%gcﬁccc ggggat cggc
ggct gaccga taccgagttc 900 Page 82 01 March 2007
21FPG4- 0397- OOSG FY( Sequence |isting) gcggacatcg
<21Cg@agacggt cgccgagcgg atgggcttcg agagtcatcc gt gggt ggcg
<2196MNAQt gcggcacg acgacgacca catccacctg gctgtctccc
<2lgggttdgat tt t cagggcgtg 1020 acctggaaga acagcaacga
ccggtggaag gt cgt cgagg tgatgcgcga ggtcgaacgc 1080
<n§ g g cc tgatcgaggt ggcgagcccg gagcgggccc gtggccggca
“2130 ggé'gbc 1140 ggcgagcaac gccgcgcggt gcggaccggc

<40@9ggtggcgc agcgggacgg tctgagggaa 1200 attgtgaccg
ag@&gﬁ%&%%&ag@%@&ﬁﬁ&gﬁgwgg&ﬁﬁgggkgggggﬁggcgtt cgaagt ggcg

ctcgtacaga acccgattac ccgagtgcag gtgcggcgca
gacag@ﬁ@g@g@agcga@g@mcak@&mgm aagtggctoacagctt caa
cctgcccgge tacgtcgacg ccgccgggga gccgatctgg 1380
ctegeeagis eertrecatt castialaeresgeeee eggergeregcttaset Yt cac agct ggaaaa
acc 1440 aggcccc cc c gacc cctpﬁgccggcgag

acqct
e AT ELEE CHORS ARCE BT E R e e

cececggegaa gegeaceege accgiggegg tacggetgac cgatggggag gaggecgegt 300

ggatcgacge cgegetggee gatggecace ggeagetegg googtgggtg cgtgageggg 360
cggtepcegp ctatetegge aagpteegee cpaagacegg cagtgpaatg teggeggage 420
cggecgegga getegeegeg atgegpeage agatgacgaa ggteggpgaac aacctgaace 480
agatcgegag ggegatcaac gocgggeagg tgeegtegea gatggecgag teectgeaga 540
aggggtggct ggagagptog gogcaggagt tggggcggat ggeggategg ctegacgege 600
tegacgacca gggcetgacgt gategegaag atcageacgg geagegaces gaaggggtts 660
geggegtate tgeacgggee ggggaaggee accecgeaca getacegeac egaggeggge 720
cggceteattg ccggepggac ggteatcgeg geateggtge aggtcaccge caaaaacceg 780
acceggtegee gocgooactt cgagegggce geegegacga acgegegegt gggtaageeg 840

glgtggcatt getegetgeg gtgcgegece ggggategge ggetgacega taccgagtic 900
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gccgccgegt gggagcagcg ccgccgcgag gtcggcggecg agcagttcgce
agctgcccgc 1560 tgggagcagg cccgcgcgaa tgttggtgag
acggccgggc ggatccgcgc cgaacagtcc 1620 gcggacacga

agt ggaagca ggt gaacgag gcgttgacca gccaagaccg ggccgaylybach 2007
1680 caggctgccg aggcg& 98t f9&ELHCE. BGHGt cat gg

gcg@a@ﬂ&“c%ga‘éggt Qg%&%‘c%@&é 9 99aRLOC6h cgtegeeca
gagcagegce ngaagccg ggac ccgga gcagaaacgc 1800

gg@gg&@@@anmeﬁ@&aggagamﬁ@gﬁgﬁﬁg@%gg@cgmmgcga aggccaagga
cgccgcgaaa 1860 tggaccgagg tcgccggcgg cggctaccag
accigggacytge: geggyes datses teefegantzgcdb®20 108gggt ggcet g
aggacggcgc ctggtcgatc acctcgaaga aggaccccga ccgccagtac
ses 3y tg%@e@&%%@%ﬁ%%&é%%éﬁémé@ﬁ de6cay eocaageog

e e G AR o BRI 200000100
w1 RIRDEGILEE, ﬁa%ﬁgcgg@@éggg@%@g@g%ag@g%mwa aacccgecga

ggt caaaccc 21 ccggcccgecc gccagggacc aaccatgccg
cteptagh 6QQRACC cGUgYH AiceRzgoaRpaggce2@20 131gcgaccgag
gt cgagaat ¢ cggaat ggga ct gt gagcag agagcgagaa ggctttcgtg
atgaptggacagshiege eSIerger raleHEmCECeRePcr§ge gachgeat gt cca
agaacaccat c atc cta 2340 aa g gt gcccaggg
teciRg e AT LG ﬂ%@%&@% G55 HitoLEp acar 2400
aga&&%&t ggl&agrwt ggg%gggeg%aggog &gﬁgc@aga@%ag@ cishea aacgtattge
CgC g gggctttggt agtgggaggc

gcc@ﬁ@@%@@g@g@tc%@gh% Qﬁgg@@%@cig&@ga atRdlge gsdoccacage
cgagtccttc agcagcggtg gtgccgacgg ttcttccacc agtcactttce

t2sREBE cc@cwge dayetitas etegrgaelagesgagygeetaglctacgegt cgg
attcccggcg atgccgtctg 2640 Page 83 01 March 2007
ECEEIPORL RBPE OB Y] %S '%?ﬁé@aqg?céﬁ geAegyesat t'étact t ¢

tct C ccgetgeccyg ttacgcage
o ey B e B A AR P Doacang
cgebilli&AGRGELa ég%&%é"cg&c%%ge%%&cw%g@&@éa%é@ 18doggccagaa
cgttcgacag ccctaacggc caggtggtgc tcgaggtgaa 2820

cagl@@CIaCCY GG c Cagiizt:atyg cigefoanaceggaggaisgac tact gctgca
ccttccggat 2880 cagcgggaac atggatgccc cttacgacgg

teeaateRLE POREER GRpCipce ATy ot gregerguerisoe4ie 193¢t get act ¢
att cca t cacac aacttcgt caaacttcgc cagagttgac

sty gggg“tg%“tg&ftg%%&“ A GHeg IHOE e GOt Aol gt ot £ ganc

1 £AA06C60: 2 90%5‘%? caaQeedhy gheteattce
gcc% gg% gt% ° % caagc%t tac %g cactcat 3120
acgﬁkﬁwﬁﬁﬁg &a@@ﬂ@g‘f&&%@cg@c@@%&%gﬁcd@@ﬁﬁt gmocy cttcgegttg

acttgccact 3180

agagcggtec ggegegtgat cgeggatete acccecacca aacecgeega ggtcaaacce 2160
ceggeccgee gecagggace aaccatgeeg cagteggeee cggggtatea gecaccegge 2220
cgegaccgag gicgagaatc cggaatggga ctgtgageag agagegagaa ggcetttcgtg 2280
gagegtagge aacagacgcea ggeelggega ageatgteea agaacaccat cgategetag 2340
aaggleggic gtgeccaggg tgeccaggat geglacataa cgegegaaag gtgeatacet 2400
cccatageat cggegegtat gptapggaaa atgatcttea aacgtattge tgtggtepteg 2460
ctegetepte gepctttpgt agtgggagec agecaggtte ctggtgctac cacggtttca 2520

gctccacage cgagtectic agcageggte gtgccgacgg ticttecace agteacttte 2580

accgeegelt cigegeactg cgaggeccag tacgegiegg attcccggeg atgecgtetg 2640
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gaacgggggc gtgtcccggt cagggcgggg tgtgacctgg gttcatgaca
ccgctaacac 3240 gctgcggaaa tgcggattga actagttcat

ttggggaacg at gacctgat gaccggggat 3300 cgtgacctac
ccat gctgac catcgccgag gcggtggacg cgacgcagac cagt gabddpech 2007
3360 acgat caagc gccg 22%_0%@_99%% ca.Llgscgaacy

am&gt%tcg&ggt%&% £ FGGLAGIAY o «BAGLAYRL GAd t cCect cgg
tgacctatca gcggcagggc tgagaccagg gaaaat ggcg 3480

teci@@AGChHastt LEUitgacasachd cnaakgate&gggrecgt g acct ggcage
t gagaacgcc 3540 gagctccgtc agcgcctggc cgtggccgaa

cgagisete bigiyemer QGtgaaL gelaasdccypgatizatweesRB00282¢9acgt gcagc
aacagat gct ccggat gctc gaagcccggc cggtgtcggc cctggagccc

caclsiEeRs LRI Ce EFayey tgfﬂé&l&&%%@%&%occcgt cccgg

o cga 712 ac cgcce ggcccggat
o AR AL A% LR Ml (e P ARRGRET B 0D 5000
gotde@h9EIi L tgg&a@&&ag%%ﬁcg{ EHERECALLI&LE BbOJaga ttcccatctce
ctcggcgatc 3840 tcgcggtact tcaggccctg ctcgcgcagce
sttt eoganggeee ggcgacagtshacatcegged gaecz380®60 cgt gcgagga
act ggtcccg cggctcggec at gatgcgct ggat cgt gcg cgt ggaggcec
cgalFOBF Siotaitca FEriEE 2B gereertfctceccdresmiget 428 t gctt gcggce

QBB AL SRICTCE. 020, RORHLEL Oy COCCaALS
gaa%g%gg HEEd Gt L %ggggg%«s‘gﬁoc{gg GHACLIGI1.8LI90ht gt atggcgat ga

ggcct¢ 4 gtagacagca gggccgt cgg cccacat ccg

gl 9Qaaliddbglid Qhgal 0628Rc0GaLRal 988420800 ggccgegacy
gcgcgt aget cgcttgectgg cagtggatcg ggcctgectg tgaccgggtt

cgtgd @GO ceatpeit g adicgtzer geutshgatwicagc gegageed 33@gcat agat ¢
chgcccc a ggccggtcgg 4320 gtcgccccag tggaagcgga

acgy ?aﬁ%éﬁcéﬁf?gég %@?@%%@fcéaa’é@g&l%@@a@fg%g@%% c 4380 Page

\%Sﬁgbjence l'isting)

aagtggaégg%t%c'(\:@cr Clggat%%gzz C chodé_ P §%Zc_ (ngsfg-atl:
it C&é ccgagég%g%g fgggggfi% Cg[aC g’% gcgcgat cgggctgcc

a0a@EGRYSAR AL H4dRac LO8CH95R1:S 40881066 dR4@t t CCgcCt C
gagct cggcg agggat cgcc gctcggtgtg 4500 cagccaatgg

gag@icgk epeaghc @aceghgagbescogahtcitigegaca@aggc ccgaat agcc
4560 cttgtccccc tggacggcgc gccggaggcec ttcggtgacg

gacgjergrrceqgentact cagpgieearpetsercavRgeterst edrsaraegdeddcgt act cgg
tgc t gaa cggctctgcc agcgcccaca cagc tgc 4680
o P CUUETRE LU aa T el BEaP A BReGtbochbs. goat gat t cc
e
cgtddREL 6Ok gt [RECGHCYRLE LRt gaeledecatiegccgca t ccggt agac
tcgcggStSc?tcaggccctg ctegegeage tegacggeee ggegacggtt cteggetgee 3900
cgtgegagga actggteceg cggeteggee atgatgeget ggategtgeg cgtggaggee 3960
cccafctict cggecagetc gegagetgte tgettgegge ggateggteg ticagegeee 4020
acggtcigee teccacaatg cgticeggte gacettegic getegttice ggtttgeecte 4080
gegetictte toacteatet tgegacegeg tgeggotigt atggegatga atgtggecte 4140
gtagacageca gggeegtegg cecacateeg ggactttgta gtgatccage gggtaatgga 4200
ggeegegacg gegegtaget cgettgetgg cagtggateg ggectgectg tgacegggtt 4260
ceigaacgtg gegttgatet gigeggetic cgeatagate geggeeeega ggeeggtegg 4320

glogeeccag tggaagegga tttegeggta ggeccaggtg cgtgeggttt cgaacaggge 4380
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gccgt cgagg aaatcgtcgg ttgccagtgg ccacagcggt agccacagct
gttcccaggc 4920 gccgeectgtg tgctcttcca ccgcaaccat
ggggaacaca ctcacacaca agatcgattt 4980 attccggtac
gacacgccag ccaagtcaga tgtttcggtt tctggagcgg tcctcehlybach 2007

5040 ctttgagatc cgct REILS&aGAR. AlhAt t 9999
b BEQLEGRRE. tsg%@wc@c%gg@gcgﬁﬁg& 3G9SaLE CG199gUt t ccgg

gaacacC caccctccga ccggtccaga atccgtcgat 5160

tepd@ k@R ERhtAde g BYCtEARYLe G 6lcb ORI RAo@dgasaggac cactgctggg
ctcccagcgc 5220 agaaggcaag tgaaggcaga cgactgcggg

cag@epipcattrey cagttsergedittisgigigizectceetag2 8060 agaagcggcg
t cgacgccag gcccacacgc acaatcggct tcccac%ggg gacaccaccg

CrelS AT e oA SEE I8 Sty AR e el st HRE 4°8gaggcgccy
40
TP e

otg@GAE LLALBY c&%@@%ﬁ%&g@&@@%@&g&&g&% cagcgat ggcaat gcac
gt ggatggga 5520 acaccaccca gaaccaggga aatcctggtg

caz@CPYYTR YRt aggattcaglceg ogiiaagetddd0 48@wcacaccggce
caccat cgcc acggcccccg acgcaacaag caataaccac cccat gagcg

ctgBEAsacyeity BceRc s cerRigreCFateresce erstegrgc ¥t t aggt gegce
ccagcccgt gaccggaccg 5700 cgaagcgt cgct gggcg

ogEieist e Beyeeaiee el ge R LAt tehatRigty 5760

gw§£@@ﬁgg&ﬁgwg&gg&ggg&ﬁmg&&&&%ggg&g&&gﬁﬁﬁgtCa gccecgtgacce
ggacctgcag 5820 "gcatgcaagc ttggcgtaat catggtcata

attc@etaQfabdogly lagit @aaalisuGidoaleetdaa88040 cacaatt cca
cacaacat ac gagccggaag cat aaagt gt aaagcctggg gtgcctaatg

cttids k(g cterglag ang s taam attdtigzpe dicgtepaactchagentfitt g ct cact gccc
ctttccagt cgggaaacct 6000 gtcgtgccag ctgcattaat
cag% gﬁ

soer BRPEICEs SAEFRGE HEHH RISy tHE VS t gg 6060

cgaactttt L t.t gaa tcagatc ac cttc ccgacaacgc
R S e
oo BEQU: 0385 008G B YL SOONRIGRbk S U S G 22200

aaaagtt caa aatcagtaac cgtcagtgcc gataaggca aagttaaacc

aga@tH0 tedagiytog ot gaiccagtaagatctgoagacgehgat s53@gaaaacgcg
ct gaaaaacg ctgctgaatg 6240 tgcgagcttc ttccgcettcc

gtagergetelBeretcge eetetetre eryeryest slecsgttigaceqgy cti§egge 6300
agcggt at c agctcactca aaggcggtaa tacggttatc cacagaatca
“mgﬁgﬂgﬁgﬁﬁﬁ%%ﬁﬁg%éﬂﬁﬁﬁgﬁgggg%%$%?%ﬁ@c%m aaggccagc
ce ateg ¢ c a ctggegtt
D A A A B e 01 Seoacact caa
acaRABQ 2ol A A0S oPie 9GIRAAE 6L P BRAPGREIAL sBRAGAL acca
ggcgtttccc cctggaagct 6540

ccacaccgge caccategee acggeeceeg acgeaacaag caataaccac cecatgageg 5640
gacggtacaa gegecgacge cggetggeeg ttaggtecge gecageeegt gaccggaceg 5700
gegaagegtg cegetgggeg gecegecgtg gegecegtce cgtgeeegtt ctgaceggtg 5760
gicteggteg ctegttecte geglcctcac cigeeggtca geecgtgace ggacctgeag 5820
gealgcaage ttggegtaat catggteata gotgtttect gtgtgaaatt gttatceget 5880
cacaattcca cacaacatac gagecggaag cataaagtgt aaagcectgeg gtegcctaatg 5940
agtgagctaa ctecacattaa ttgegttgeg ctcactgecce getttecagt cgggaaacet 6000
gicgtgccag cigeattaat gaatcggeca acgegeggeg agaggeggtt tgcgtattgg 6060

cgaacttitg ctgagtigaa ggatcagate acgcatettc cegacaacge agacegtice 6120
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ccctcgtgeg ctctectgtt ccgaccctgec cgcttaccgg atacctgtcc
gcctttctcec 6600 cttcgggaag cgtggegcett tctcaatgcet
cacgctgtag gtatctcagt tcggtgtagg 6660 tcgttcgctc

caagct gggc tgtgtgcacg aaccccccgt tcagcccgac cgct géybdearch 2007

6720 tatccggtaa ctat 3%9@09@%? g&eﬁsggggaagaca

gtede@AGth AL SERARLOYEARL L LEHoF APRGRE L LYy L aaCaggatt
agcagagcga ggtatgtagg cggtgctaca gagttcttga 6840

teotBtgh 0ol @geCaaicaatt @eggecl easdagaiaggaagt att tggtatctge
gctctgctga 6900 agccagttac cttcggaaaa agagttggta

tgeggertic tdcgrift e iyyanias e deeatticgertage8 9600 gt agecggt gg
tttttttgtt tgcaagcagc agattacgcg cagaaaaaaa ggatctcaag

LN agcacé@%e&sfagtaﬂ R T PET R E8HTE O lacgct cagt g

t tgtt
oo SOEEBHAEE. LEASOROH L0 B e O

tectSdI A %ﬁ@@to%%@&@a@ﬁ@ca&&&%gé%&tﬁé tdhgf t gt a ggt ggaccag
ftggtgattt 7200 tgaacttttg ctttgccacg gaacggtctg

ste@ @kl gt gogs aagattgegbircal ptegtaetzadit6 G540 caact cagce
aaaagttcga tttattcaac aaagccacgt tgtgtctcaa aatctctgat
ceotygigrg CIOIGRIETAEHRECGE cantan e AP eheiee a%tfta%tfié cat gaacaat

aaaact cttacataa 7380 ac aaggggt gt t

oo R G LB OG E ARC L PRI cibgccge 7440

togt@&hd c%?g@t%gg‘e tg%%&@ta&%&g&&%&%t tRlRL9FGkat aa atgggcet cgce
gat aatgtcg 0 gcaat cagg tgcgacaatc tatcgattgt

tatc@be @Y GARYA Gt P AL HEOGS A dAGitatog bdabiG e GR0 t gaaacat gg
caaaggt agc gttgccaatg atgttacaga tgagatggtc agactaaact

cag(EERQ taagrgoitigaeggers attitta gratdctagt hgicipac el t caageat t t
tatccgt act cctgatgatg 7680 catg%ttact caccactgcg
ﬂgtgéfg&%éﬂe@}@%%f T Ak AFEAF: af@%%ﬂé@&%ftf%c Had4at at ¢ 7740

a cgc tggc gtt cctgcgecgg
SRt L B g S S R B 0 L R b
G L, G to S2G05Icaak. 4866 0Page 86 01 March
gtag%%g@% %{O%Ca %g% %%g Sequg%ce?aﬁ%l sting) cacgaatgaa
aaglt@apgglitict gegbitigadzgega caicgaicd lcg-gacl ga8gagcgt aat ggct ggce

7920 ctgttgaaca agtctggaaa gaaatgcata agcttttgcc
tgecketee teereieg e yratitat argicetergB0occt tedestasat d @0 tgatttctca

cttt{qgtat aacc ttatttttga c ag% aaa tt taggtt 8040
Vi gé%?ﬁfggﬁéﬂégé'%ﬂ&éﬁ it 6%%‘5 ﬁtc a?t acca ggatcttgcc
tgeal % 9%%%%%%9 g@ggé ggca%ga@ F 99&: t ccttcattac
at aat cct ga
toaat;taégl @a@ig&@@ ttlatt@ et dabet %Egtotoﬁkﬁia@ﬁfgatc gﬁb gagtttttctaatcag
8220
gttacattge acaagataaa aatatatcat catgaacaat aaaactgict gettacataa 7380
acagtaatac aagggpetett atgagccata ttcaacggga aacgtettge tegaageege 7440
gattaaatic caacatggat getgatttat atgggtataa atgggetcge gataatgteg 7500
ggcaatcagg tgegacaate tategatigt atgggaagee cgatgegeca gagttgttte 7560
tgaaacatgg caaaggtage gligecaatg atgltacaga tgagatgglc agactaaact 7620
gectgacgga atttatgect cticcgacca tcaagcattt tatcegtact cetgatgatg 7680
catgpttact caccactgeg atccceggpa aaacagceatt ccaggtatta gaagaatatc 7740
ctgattcagg tgaaaatatt gttgatgege tggcagtigtt cetgegeegg ttgcaticga 7800

tlectgtttg taatigicet titaacageg ategegtatt tegteteget caggegeaat 7860
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aattggttaa ttggttgtaa cactggcaga gcattacgct gacttgacgg
gacggcggct 8280 ttgttgaata aatcgcattc gccattcagg
ctgcgcaact gttgggaagg gcgatcggtg 8340 cgggcctcett
cgctattacg ccagctggcg aaagggggat gt gctgcaag gcgat Phddprch 2007

8400 tgggtaacgc cagg §§ﬁ(ﬁg§g gﬁ 44 ot aaaa

cao%%g%gatqgg%ﬁg é&/gg@%g@ %8%& ) gg atcctc

<212> <213>

ctotfdhded foto@loath paastd A agctied 3 attcRiRkd d@h3tcy <ARD> 97 ccgtccacca
cccggt gcct ggtctgegtc tccctcgget cgttcctcge ctatcct ggt

tcacB@izs Fatt@gbp R 8yleg cyaggeaat eegetic8Y§ gt t gcgcagt
t%acttcgtca ctgcgtaacc 120 ct cgctc gcctcccatt
et B e e AR G AE0E e 5 U gacg 180

mwﬁ&%%gk ngt%%%%%%%%%&n%&%%@%%&%% gegecgetge ttegegggec

ccctggcgaa ¢ cccgc accgt ggcgg

atact BCHGEI AR AL 9S00 HYAGEERAE $0P ggatcgacgc
cgcgectggec gatggccacc ggcagcetcgg ggcgtgggtg cgtgagcggg

aatt@th ttzeipth 0QGege Litatct pgggeaaggigegsesicgaagaccygg

cagt ggaatg tcggcggagg 420 cggccgcgga ggt cgccgceg

tigtiggaly Eefepsaiy 8 calbrategiectans’ 163266 §raeee#ace’gaacc 480
atc at caac cgca gat ggccgag

C%ﬁg%%%%%%@%“%%@‘%ﬁﬁﬁﬁﬁgg %&%ﬁﬁggﬁﬁgg g%ggcaggagt

'eed009£00RL AACO0RL A0, CLEIACIRAGH0 Osuch cOACOACCD
gggct gacgt gat cgcgaag atcagcacgg gcagcgaccc gaaggggttg

ctedBf@c c@EOGEAIALE t gcacgggcc ggggaaggcc accccgceaca
gctaccgcac cgaggcggge 720 cggctgattg ccggcgggac

ggt gat cgcg ggat cggt gc aggt caccgc caaaaacccg 780 Page
<ﬂ879®1 March 2007 FPO4-0397- OOSG FY(Sequence |isting)

:g} gt ggg ggcgggact t cgagegggee gecgegacga acgegegggt
2 agccg 840 gtgtggeatt getcgetgeg gtgegegece

gggga cggc ggctgaccga taccgagttc 900 gcggacatcg
<mEgcagacggt cgccgagcgg atgggcttcg agagtcatcc gtgggtggcg
<2296 QRET1003

<400> 97
cegiccacca cecggtgect ggtetgepte tecetegget cgttectege ctatectggt 60

gaccagacac cggagegage tatgeccagg gttgegeagt gacttegtea ctgegtaace 120
ctgggegete geeteccatt cgettegete acaggagggg gecgtegatg geecgetgacg 180
ctgeatetga cgaceggegg acegaggicee gegecgelge tiegegggee getgacgegg 240
ccceggegaa gegeaccege acegtggege tecggetgac cgatggegag gaggecgegt 300
geatcgacge cgegetggee gatggecace ggeagetegg ggeptggpte cgtgagegeg 360
cggtggecgg clatctegge aaggtcegee cgaagaccegg cagtggaatg teggeggage 420
cggecgegga ggtegeegeg atgeggeage agatgacgaa ggtgegeaac aacctgaace 480
agatcgegag ggegatcaac gocgggeagg tgeegtegea gatggecgag tecctgeaga 540
aggegtegct gpagapgteg gpgcaggapt tgggpeggat ggeggategg ctegacgege 600
tcgacgacca gggctgacgt gatcgegaag atcageacgg geagegacee gaagggette 660
geggcegtate tgeacgggee ggggaaggee accecgeaca getacegeac cgaggegege 720

cggelgatig ceggegggac gglgatcgeg goateggige aggicaccge caaaaacceg 780
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gt gcggcacg acgacgacca catccacctg gctgtctccc gggtcgattt

t cagggcgtg 1020 acctggaaga acagcaacga ccggt ggaag

gt cgt cgagg tgatgcgcga ggtcgaacgc 1080 gcgcacggcc

t gat cgaggt ggcgagcccg gagcgggccc gtggccggca agccafgtidpech 2007

1140 ggcgagcaac gccgﬁggﬁl - 96HgAGE %&eﬁﬂ t ggcgc
wcoREH008600: 16103008081 200 AL UL UALE ccgcga

catcgccgca ggccagggtg tgggggcgtt cgaag ggcg 1260
stetedeBifiicREAGA sRGCRGAliAR L egaGtgcagsghgcggcgca acgtcgcgaa

gacgggccgg 1320 atgaatggct acagcttcaa cctgcccggc

g%ﬂ@@g$€@amgﬁGEgmgggg@adggﬁgaw@tg@gmﬁsﬂ 96ft gccggcect
ccaaactcga ccggggtttg tcctg cac aaaa gacgctgacc
SISPEALS a%@%&&ﬂ& CUGREReEEeE é%gé @C@fgg %%g agacggt gc

- RN L PBEEIEEH enet
g0zl S88AGH %ﬁ%%%&ﬁﬁé@g&@k&@&@&@Qpé%&@&QQQQC ggat ccgcgc
cgaacagtcc gcggacacga agt ggaagca ggt gaacgag

geegegihd garsastganaagaceyzggceuaguaytigsia caggcet gccg
aggcagcgcg ggtcgcctcc gct gt cat gg gaggccaccc gacaccgcta

attelpRAg)CoBqs BRIEFEFRIE RS2 BRSO ERTR B RRE gl eegiieg ey ¢ 2¥g gaagce gt
1800
o JE3S55000 SEasannage 1000, oplacaon, pracaaage

g
at a%@%@&‘&g%&g cctt% 9:8&%:&&&0 £A8LIRCLRG.CPP9REH 9C gcgggat gaa
gcgactg 1920 tgggtggctg aggacggcgc ctggtcgatc

tigotg 6t CGAREA AYGAGCLEHB CEALLAYE0612IR801400CCgCaggt C
aggccgacac cgtcgcgcag gcccaagccg cggccacggc cacagcgaaa

aga@O4 G ceFegecA e RIiaggrgHic gt gsgaagaeggee 1o¢ggccgaca
agcgcaccga gtcagccacc 2100 agagcggtcc %%cgcgtgat
g“%?@%fétggé%aé‘tﬂ%‘?gé&%?%%%%EC%%E&@E@@%C%@%%Caé cc 2160

CCQOCCe acc aacc t cggecc cggggt at ca
B e s A
11619400063, APACHEARN.DIELLE 8. 2280, 199000 2909

aacagacgca ggcctggcga agcat gt cca agaacaccat cgatcgctag

cag? B} .oRAgPLegicacgigragagggectgeaaaggatl7gegt acat aa
cgcgcgaaag gtgcatacct 2400 cccatagcat cggcgcgt at

ceeRpGRiRgRoRRenan Lragratcat werscas erprateyreasappcerg 8t g 2460

B AL SR g

t acE rgg %Jﬁ%g( ? % a'gg%é J:c g%actgck‘%&acagc

B gagt agcag PR e cgg%t tccacc agtcactttc

@gﬁgagmga@ggsagggmcnggggagggm@gagg@g&agmmacgcgtng
attcccggcg atgccgtctg 2640

geegeaggte aggeegacac cglegegeag geecaagecg cggecacgge cacagegaaa 2040

acgeaggecece aggegatgtg gaageaggte ceggecgaca agegeacega gteagecace 2100

agagcgetec ggegegteat cgeggatete acceccacca aacecgecga ggtcaaacce 2160

ccggeccgec goecagggace aaccatgeeg cagteggece cggggtatea gecaccegge 2220

cgegaccgag gicgagaalc cggaatggga cigigageag agagegagaa ggotticgtg 2280

gagegtagge aacagacgea ggeetggepa ageatgicca agaacaccat cgategetag 2340

aaggtegptc gtgeccaggg tgcecagpat gegtacataa cgegegaaag gtgeatacet 2400

cccatageat cggegegtat ggtagggaaa atgatctica aacgtattge tgtggtegtg 2460

ctegetggtg gogetitggt aglgggagee agecaggtlg ctggtgetac cacggttica 2520
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attccacttc cacagggccg agcgatctgc tgggcggcag ccgctgcccg
ttacgcagcg 2700 tgccgcgeccg gaaact aggt agaacgt gag

cat ggacgag cttcccacct tcatcgccga 2760 cgacatcgtg

at ggccagaa cgttcgacag ccctaacggc caggt ggt gc tcgagft dykech 2007

2820 cactccgcgg ccgtﬁggg (ﬁgggggg Ch.B8ag9gt gac

gct&&%cggatgg&@ aé:cgl ogé:tg éao cact a5 at atgccc
cttacgacgg at cag gc ggcgtcgacg cagt gcaggc 2940

aceiCdef) b @Cde cgealdag geatcdoggCagacacggnaciot cgt caaacttcgc
cagagttgac 3000 gtttctaggc gagacgaacc tcggtctacc

attegygitccttgrase agrkddages cgciacaaegeyarec8960l 0k gaagecgt g
gtctcattcc ccgctccctg at%%gac ca ctttcacccc tggcactcat

tgcc@?@% gaﬂ@f%tﬂ@%@%ﬂ%ﬁ@@%@%& GeSHEGTEt gé°%gegt caccg

18 t gt cccggt
con ik B AR, Bl AR et e AARERAR0 00 0 5000
cao%&@%@@@g@% c%g@%%@ége@%tgﬁct&c@gg{g&%@&coégw gg@aacg atgacctgat

gaccggggat cgtgacctac ccatgctgac catcgccgag
cag@eged Qgacgc agaage atragec agbgagagetz3360 294@cgat caagc

gccgectgeg gtcgggecgeg ttcccgaacg cggtccgcac tgccgacggg
getegagipecatipgere (eGSR LracEerwglyst Yergtieat ¥A° gcggcagggce

t gagacca aaaat ggcg 3480 aaacct C_cggtgacccc
oA A R CRO g H ey SR G e e ag e goc 3540

ceafRGELAAANE QOCHRGLENGLALIAC AR ACEh 00CCa gCgaacgeaa

tcggatcatc 3600 gacgtgcagc aacagatgct ccggatgctc

gtaddRAGCECHFEs @%Qc@tc%@:@&aceﬁt@@@@%@gc&@@@mogcggcggt tc
cagt ggcggg tccgeccgecg ccecgtccecgg ccgecgat gg t cgggecagct

gaa@E2Pc stdogyyogrcret ggactyghticargecdygeacgdfiét t ct cggcet
aggagct gac cgcgtactt 3780 cgtgcgtcgt gcaggagctt
getaegearedgcegiiee ﬂete%f@%t @ﬂécgtﬂf%@&gé&ge%ggé%t %&%gat c 3840

o EIEA0L 801 HERANTECL o cledeacane L egecagece gocgacagtt

a%ﬁ&ﬂﬁ%g%gﬁﬁgQQ@%@&&Q&QMBQ%QQ%QQ%&qﬁ%@@:MﬁﬁcatCttct
cggccagcetc gcgagctgtc tgcttgecgge ggatcggtcg ttcagegecce

aagEhBA ttocaagg teatcq e glzgaeac aahgafghiacigggt Ti8gacct t cgt c
gctcgtttcec ggtttgectc 4080 gcecgettcttc tcactcatct

aaa‘t"@@f@ a&&t@@g‘? fegratgerccreaiicetatigigecgetigpasaegegt ydect ¢ 4140

aca g‘”ﬁ % gtg cccacat CC% E?%ac%éot gta gtgatccagc
848 &b E ¢ FEHEET gL R degt Elc°%gct t get gg
gﬂ%%%%%%%%% %%%%&%%‘é%gc&%ﬁ%% e et gaacat g

nce sting) cctgaacgtg

%a%%%%bﬂﬁ%%%g@&ﬁ@ﬁ@ﬁh%%aﬁg&@&QﬁéﬁﬁggﬁﬁgQﬁﬁﬁga ggccggtcgg
acgggcegece tggeecggat acgtegacgg citctegget aggagetgac cgegtacttg 3780
cgtgegtegt geaggagcett teccacegtt ceggtggaga tteccatete cteggegate 3840
tegeggtact tecaggeectg clcgegeage tegacggeee ggegacggtt cteggetgee 3900
cgtgcgagga actggicceg cggeteggcee atgatgeget ggategtgeg cgtggaggee 3960
cecaltetict cggecagete gogagetgte tgetigegge ggateggteg ticagegeee 4020
acggtetgee teceacaatg cgticeggte gacettegte getegttiee ggtttgecte 4080
gegcettctte tcactcatet tgegacegeg tgeggcettgt atggegatga atgtggecte 4140
gtagacagcea gggeegtege cecacatecg ggactitgta gtgatccage gggtaatgga 4200

ggeegegacg gegegtaget cgettgetgg cagiggateg ggecigectg tgaccgggtt 4260

Page 89



gt cgccccag tggaagcgga tttcgcggta ggcccaggtg cgtgeggttt
cgaacagggc 4380 gcagtttcgg ccgaggccga tcgggttctc
acggcgcgat cgggtttgcc gccagcgcgt 4440 tggcggcatg
t ggat gccga gttccgecctc gagctcggcg agggat cgecc get cggt dfageh 2007
4500 cagccaatgg gtgtﬁgégg;(ﬁgg al..ggagttcttg

tc C

w@g&ggg&ﬁgﬂfg CAARERAGS ogl kde G820t 9 099090
ccggaggcc tcggtgacg gcggccgcat aggcgagcgg 46
gqﬁ&h%qg&@gga@@@@@&$ﬁ@gg@gggg@hg@@mgggoﬂemgcc agcgcccaca
cagcgtgtgc 4680 gtgcccgtta cgggggttct ccacgatcgce
geagjtide e crgagar iggatdratisesed gryettere egagcdigl 0440cagecgeccgce
agcgcggegt ccgggt ggt ¢ aacgt ccac caggt tgctcaatgc

‘22 4B08 SREGEIERE GREEE A Fa el BEaL Bhagt gogt ot

tcgt
oo RLEAGEREE LSRR 0000 A0 Aol oo, 2 9100
(1:G6EICEAELG g%g&hsgg%a@%%&%&@@%cgm@%@oaca ct cacacaca

agat cgattt attccggtac gacacgccag ccaagtcaga

cttategdet bgQtds tgogg%a@g@@gcb egtecagagez@d0i68ct t t gagat c

cgctccagaa acgtccacaa attattgggg tacgtcgaac caagcctt at
gtgcs%%cgg%ﬁﬂ@‘@ FAtEERC Sergeiet gy ywatcEasic dclcaccct ccga
cgat 5160 ctcacctatc_cgctcgaagt

Ca a atcc
coBgECE e R RR ey g et ilooc Do
ctgc%@gf&é‘ %%g%%ggg@c@éﬁkgmgﬁmgggmagt cg ggtacggcat

gagg agaagcggcg tcgacgccag gcccacacgc

gccgﬁ@ga@ta@fﬁ@%g fiLGGRE g g ARRNERCAGRBIUn@t agcgeccc
ct gcaaccgg cgcagtgtca cgaggcgccg gtactgctcg tttgacagga

geegsdiBQ tzcrttcycagyyit cegyrygagectagegteygygtdgl gat cccacca

gtagctcccc gtgccggtaa 5460 cc cttg ccaagcgaag
ﬂm%fa%%aeaé%%@% %@5&3&@%@%&%&@%&%@& Caggt %ggq ggga 5520

ot cca% &;%%%g%g&%%g% gL el n?c%%ccgag acgat cccgg

C ca cgcc acggcccccg

mg@&&@%ﬁg@ﬁgﬁgégké@Eﬁéﬁm&&&%&&%ﬁﬁ&@%&ﬂ%1agaCggtacaa
gcgccgacgc cgggtggeccg ttaggtgcgc gccagcccgt gaccggaccg

cteabetldeg ot @R afeglgstee 4eicgegegagaecgaecgigo gcgecegt cc
cgtgcccgtt ctgaccggtg 5760 gtctcggtcg ctcegttcctc

agaggeietaetee crgeRayIeaiale edyRyacesdigic 6¥%§cag 5820

cat caa c ttggcactgg ccgtcgtttt acaacgtcgt gactgggaaa
rendbi e SRt LR L RO o b casat oo
N o { L2940, gcccgcacc
gtg%%?ig{ G865 B9RLACHLA. 20 BTORRAR. IR hund900COTCE Lic

actg?z%@@ cﬁ@@:to%@g%g%ﬁt&hac&%éotocgd:)@w £39754666G FY( Sequence
i sting)

cegettpgge ccaagegaag acacccaccg cggcagegat gecaatgeac gtgpatggga 5520
acaccaccca gaaccaggga aatcctggtg ceggecegag acgatceegg cgeggtaaga 5580
ccacaccgge caccategee acggeecceeg acgeaacaag caataaccac cecatgageg 5640
gacggtacaa gegecgacge cgggtggceg ttaggtgege gecagecegt gaceggaceg 5700
gegaageglg cegetgggeg gecegecgtg gegeceglce egtgecegit cigaceggtg 5760
gtetegeteg ctegttecte gegtectcac ctgecggtca geecgtgace ggacetgeag 5820
geatpcaage ttggcactgg cegtegttit acaacgtcgt gactgggaaa acectggepgt 5880
tacccaactt aategecttg cageacatee cectttegee agetggegta atagegaaga 5940

ggeecgeace gategeectt cecaacagit gegeagecetg aatggegaat gagetictic 6000
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cgcttcctcg ctcactgact cgctgcgctc ggtcgttcgg ctgcggcgag
cggtatcagc 6060 tcactcaaag gcggtaatac ggttatccac

agaat caggg gat aacgcag gaaagaacat 6120 ¢t gagcaaaa
ggccagcaaa aggccaggaa ccgtaaaaag gccgcgttgce tggegbt dMarch 2007

6180 ccataggctc cgcc -%99-0%@@9 g%%&eﬁﬁ aat cga

1 3C G3a81LALR00 gagkey 9gact at aaa
Cgcgatéacc:gtg{;czc'c”g?dt%t c%gg%g%ggg%a%gg cg‘gtgt cgtgcgctc 6300

tcackc@faf Glob ety cRGECA gfeigeed daBEREE @ladzathai glmcgecc tttctcccett
cgggaagcgt 6360 ggcgctttct caatgctcac gctgtaggta
stgagch@agiclaoy e eteglargytoeiguatag cepe tatiedaec8nP 018 ct gggcet gt
gt gcacgaac cccccgttca gcccgaccgce tgcgccat ccggtaacta
cealpgale CEFEHISCLYHRGT PR CEYF AR EBHB g% Rt t at cgcca

¢t agc G a 6540 . ¢ t 1 age..agagcgaggt
ua 008800, LEAGLIN AR PRl £ R98ALIRI, 2099020

toct&k@g%&%%@@ﬁ@@%ﬁgaﬂﬁggec aretabidad.d ajed gcget ctgct gaage
cagttacctt 6660 cggaaaaaga gttggtagct cttgatccgg

gregARBRaRhRCecategctygite guagtgghitdca6 32D ttttgtttgce

aagcagcaga ttacgcgcag aaaaaaagga tctcaagaag atcctttgat
getag B Steega ceteeetien syergrcetcdpseyiid eealgcggatlct ccgt cgaa
aa 6840 taaataaatc ctggtgtccc

C aagatca cttcgca
etk AR O RR U SHERR R TSt o dhaaaa 6900
e} 03980089.,74,68008001,8808001 85,888 ipace al aal gaaat

aagat cact a ccgggcgt at tgagttatcgagattt

ctack &R0 BAQEa AGYRAULIRA ARlAGRIAAR (06 aaaatcactg
gat at accac cgttgatata tcccaatggc atcgtaaaga acattttgag

ceei@B Q. stiguatictigagls ceragricgopshgiaett @l2l aaccagaccg
ttcagctgga tattacggcc 7140 tttttaaaga ccgtaaagaa
titeHte e 1A RS RPE PERRRL Y ReR IS YT Bt t et t 7200

cccgectga.tgaatgctca tccggaattt cgtatggcaa tgaaagacgg
e Gute 780 Y P IR e BT ot acace
taas@ihdid & &EALOILRLYERAGE A8 BACAId ik LSad348o tcgctctgga

gt gaat acca cgacgatttc cggcagtftc tacacatata ttcgcaagat

tgagb B atce@tgg aghgititc ;adiggicgaagaa aehiggacteat ttccct aaag
ggtttattga gaatatgttt 7440 ttcgtctcag ccaatccctg

ceggporiy) diedet etegrevthigrartacly azgpictarratgeasggd@hat at g 7500

acaacttct tcqgcccccqgt tttcaccat aatatt at acgcaagg
wailigiie QAT S ERD CEETEE YRR LA TRk ggt t cat cat

gCﬂ&gﬂ?&%@%&Eﬂ%tg@ﬁ%&ﬂ%&cEa gc@g {tcg $996AY cg 67290 atgcttaatg
aat't acaaca gtactgcgat™ gagtggcagyg gcggggcgta atttttttaa

tiitt2h08 Qogt:gQeAQbhatl - QUi gcestiia waaegcob@gt gctacgectg
aat aagt gat aat aagcgga 7740 Page 91 01 March 2007

geecgectga tgaatgetea tecggaattt cgtatggeaa tgaaagacgg tgageteptg 7260

atatgggata gtgttcacce ttgttacace gttttccatg agcaaactga aacgtttica 7320

tegetctgga gtgaatacca cgacgatitc cggeagtitc tacacatata ttegeaagat 7380

gtgecgtett acggtgaaaa cetggectat ticectaaag ggtttattga gaatatgttt 7440

tlegtctcag ccaatccetg ggtgagttic accagtittg atttaaacgt ggecaatatg 7500

gacaacttet tcgeeccegt tttcaccatg ggeaaatatt atacgcaagg cgacaaggtg 7560

ctgatgeege tggcgattea gpticateat gecgtetgtg atggcetteca tgteggeaga 7620

atgcttaatg aattacaaca gtactgegat gagtggeage geggggcegta atttitttaa 7680

ggcagttatt ggtgecctta aacgectggt gotacgectg aataagtgat aataagegga 7740
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FPO4- 0397- OOSG- FY( Sequence |isting) tgaatggcag

aaattcagct tggcccagtg ccaagctcca atacgcaaac cgcctctccc

7800 cgcgcgttgg ccgattcatt aatgcagctg gcacgacagg
tttcccgact ggaaagcggg 7860 cagt gagcgc aacgcaatt adl March 2007

atgtgagtta gctcactcatI%ggggq@ggnggggkgﬁﬁg 7920
tgaa Ea‘g%ag&g&tg%&g%f‘gtc@a%c@ccé A LALOL 8GR +ghgage ggat aacaat

cacacagg aaacagct at gaccatgatt acgaattcga

qu@mgggﬁwﬁwmﬁ@@g@@&ﬁg&wgﬁﬁ@g@ﬁgmﬁggﬁ 78010> 98 <211>
8497 <212> DNA <213> Artificial <220> <223>

cagtgiRE OQLRle atstd 00 2ctO8ic g gt aestiec gilgcct ggt ctgegtc

tccctcgget cgttcctcge ctatcctggt 60 gaccagacac
“m$§53§$%§88¥¥§géﬁﬁﬁﬁﬁggﬁPﬁﬁﬁgﬁﬁ@ﬁﬁgﬁ%?tcgtca ct gcgt aacc

C c acaggagggg

aaaca%c %Q gcgaatftc & &05%1300 C%ﬁ%&ﬁ:@?&ﬁg‘%@ t %%8 C g ace g g C g g

accgaggtcc gcgccgcetge ttcgecgggec gctgacgecgg 240
<210€£0gQggcgaa gcgcacccgc accgtggcgg tgcggctgac cgat ggggag

<2lggaggrcgegt 300 ggat cgacgc cgcgctggcec gat ggccacc

<2lg©@é@ctcgg ggcgt gggt g cgt gagcggg 360 cggt ggccgg
<21¢t dfttcelygg aaggt ccgecc cgaagaccgg cagt ggaatg tcggcggagg
<22420 cggccgcgga ggtcgccgecg at gcggcagc agat gacgaa

<n§9 ggﬂggﬁg aacct gaacc 480 agatcgcgag ggcgat caac
gggcagg tgccgtcgca gat ggccgag tccctgcaga 540

Qm@ggggtggct ggagaggt gg gggcaggagt tggggcggat ggcggatcgg

cogledab@ BEPAGS oRRcotd (EYRGIRLERACAIGGLGACTH) gat cgcgaag
at cagcacgg gcagcgaccc gaaggggttg 660 gcggcgtatc

gactageacgygeescdiggasgifeccatedtgcadsmstget atidgcac cgaggcgggc
720 cggctgattg ccggcgggac ggtgatcgcg ggatcggtgce
cteegepyic 8% efge C%E%ata%%&e@%ggr%gwgé@@ec@ﬁ%ﬂ@@g %gcgggactt

ctgcmth ? &g%%cg agc a, 9ctac ¢ gggtga QC cg 840

6 % Cgt ? & 6% g% g ngC ggct gaccga

cco&%%ﬂg%%&ggc%&%‘tggﬁg%%%&% %tg%%é@a%%g%%f c@ggcgagcgy
at gggcttcg agagtcatcc gtgggtggcg 96 gt gcggcacg

220 REQACHYRCIEHC Gadocaargtagotge bobeiaogiegggizcgat tt tcagggcegtg
1020 acctggaaga acagcaacga ccggtggaag gtcgtcgagg

ceptegrategtatitagee Jgeptceta sRsgrecca08etsaatg teggeggage 420

cggecgegga ggtegeegeg atgeggeage agatgacgaa ggtgegeaac aacctgaace 480

agatcgegag ggegatcaac gecgggeagg tgeegtegea gatggecgag teectgeaga 540

aggggtgget ggagagglgg gggeaggagt tggggeggat ggeggategg ctegacgege 600

tcgacgacca gggctgacgt gatcgegaag atcageacgg geagegacee gaagggette 660

geggegtate tgeacgggee ggggaaggee accecgeaca getacegeac cgaggeggge 720

cggcetgatig ceggegggac ggtgatcgeg ggateggtge aggteaccge caaaaacceg 780

acceggtgee gocgooactt cgagegggce geegegacga acgegegggt gegtaagecg 840

glgtggcatt getegetgeg gtgcgegece ggggategge ggetgacega taccgagtic 900

geggacateg cgeagacget cgeegagegg atgepcticg agagteatee giggptggcg 960

gtecggcacg acgacgacca catccacetg getgteteee gggtegattt tecagggegtg 1020

acctggaaga acagcaacga ccggtggaag gtegtegagg tgatgegega ggtegaacge 1080

gegeoacggee tgatcgaggt ggegageceg gagegggeec gtggecggea agecageage 1140
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gcgcacggcc tgatcgaggt ggcgagcccg gagcgggccc gtggccggcea
agccagcagc 1140 Page 92 01 March 2007
FPO4- 0397- OOSG FY( Sequence |isting) ggcgagcaac
gccgegeggt gcggaccgge aaggt ggcge agcgggacgg t ct gafylybeach 2007
1200 attgtgaccg cchﬁ%ggﬁg(ﬁgﬁgg Ca.fg6saggat g

cg

gx&%&ﬁgg&ﬂbkg%&ééﬁkﬂ%%%gi obdc Ok 2 ggecgattac

gcag dgtgcggcgca acgtcgcgaa gacgggccgg 1320

attgRhgpat@aet AC/ORt R GCt Ge6e@atagtagaglicgacg ccgecgggga
gccgatctgg 1380 ttgccggect ccaaactcga ccggggtttg

ctegtac@h grgteoitic cagltcgiaamsQaciietgasesetdd 132gacceccgcec
cggaccgcct cgccggcgag gagacggt gc cgcggaagcg get cgagege
SR NGt Ra G  r

ttgc?gg?c%‘g:tae{agt G c%g%%%%cg Gaca gcgg%aaag agﬂl cccgcegegaa

ccg cgaacagtcc 1620
%maagaﬁ@@@%aﬁagggaﬁ 20eR:H01 0836 ALALT gaGEa gccaagaccy
ggccgaggag caggctgccg aggcagcgcg ggtcgcctcc
geegcdegitee@b @oecgaggesa e cgacacayat aechbddft: 164ggacat gc
tcgccgeccca ggagcagcgc cggaagccgt ggactccgga gcagaaacgc
%%m$@@°@€§§ﬁﬁ&@@§§@é%@@&ﬂﬁ&ﬁ@qﬁéﬁﬁﬁ@ﬁﬁaamé cgccgcga

seef0et ELRG GUUHEOE BT SUpat DEA CgRgiL g 1950°
c@gﬂgg%gg&&gg%g%%&agﬁg&m@g@@&&gé%&m&gaéqgﬁﬁga aggaccccga

ccgccagtac ccgcaggtc aggccgacac cgtcgcgcag

cgg@RALARGECGa @@@@Q@@%gd@%@@ﬁ@@@@ag@%& 1&wgcaggcecc
aggcgat gt g gaagcaggt c ccggccgaca agcgcaccga gtcagccacc

cagi2gof ccrYage gylscaggeyegtigatecagm ggradceda l@éccccacca
aacccgccga ggtcaaaccc 2160 ccggcccgcc gccagggacc

18295 cAtEg e e CRGP CHReeE ey gLt e R eg¥ERcEehge 2220

cgacc aat c C aat a ct gt cag agagcgagaa
wGRETREEARS: HEPORRL0,F0800. 0008, qopcas, agnacocs
goc@GERlaGlbhnth @Qn%@&%%aé&@ég%%ég@%cgg%@aga RFYgt cggt ¢

gt gcccaggg tgcccaggat gcgtacataa cgcgcgaaag gt gcatacct

acgdhi: agfaaat ageaatCofcgtghakcaggh agggaaa’ gibgat ctt ca
aacgtattgc tgtggtcgtg 2460 ctcgctggtg gggcetttggt

agaﬂgﬂqgg%%@t m@@g gryeretggtegrRstraceteratgytiitdca 2520

N A
0

o B I P B8 830 g T acgeage

gag (0 aalaBREE cAC L JRdAGlAgUlicaRBALQLIGAYI At ggacgay

cttcccacct tcatcgccga 2760
aaggtegptc gtgeccaggg tgcecagpat gegtacataa cgegegaaag gtgeatacet 2400

cccatageat cggegegtat gptapggaaa atgatcttea aacgtattge tgtggtepteg 2460
ctegetggte gogcetitggt agigggagee agecaggtig ctggtgetac cacggttica 2520
gctccacage cgagtectic agcageggte gtgccgacgg ticttecace agteacttte 2580
accgeegelt cigegeactg cgaggeccag tacgegiegg attcccggeg atgecgtetg 2640
attccactic cacagggecg agepatetge tgggeggeag cegetgeceg ttacgeageg 2700
tgecgegeeg gaaactaggt agaacgtgag catggacgag ctfcccacct tcatcgeega 2760

cgacafcgtg atggccagaa cgticgacag cectaacgge caggtggtec tegaggtgaa 2820

cacteegegg cogtlicgalg ctgeggecee ggagggtgac tactgetgea cottecggat 2880
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cgacat cgtg atggccagaa cgttcgacag ccctaacggc caggtggtgc

t cgaggt gaa 2820 cactccgcgg ccgttcgatg ctgcggcccce

ggagggt gac tactgctgca ccttccggat 2880 Page 93 01 March

2007 FPO4-0397- OCSG FY(Sequence |isting) cagcgggbhbdlarch 2007

atggatgccc ctt anang @E%%%‘b%@Yg %Cg%ﬁ ::flgt ?Caggc
aacC C
cag%géigc at%&%&g Et@&%%{g tggcg%‘:té% g%c%@ga%%&? 2 93949 g

caaacttcgc cagag taggc gagacgaacc
getdeG@Piattpat g gt Lid GantephLargcaggtac amogcgat 3060
cgaagccgtg gtctcattcc ccgctccctg atgtgacgca ctttcacccc
gfﬁqt&'ggwgatcgﬁattc 1@i2ace gefrtrecghagect gageettgdyd aaagggcet gc
cgtcaccg cttcgecgttg acttgccact 3180 gaacgggggc
Cgaf’@f Settglt C‘igét@‘@féé @@%"ﬂt‘:&%cé??éﬁg@‘r’émﬁt?@gtgaca ccgct aacac

A S R S O S
200838 08603k &g@ggggg@fggcdgg g&%@g@get&a@gt gagagc 3360

acgat caagc gccgcctgcg gtcgggcgcecg ttcccgaacg cggtccgcac
gctdegra@gaegogy «34d20at tigpgt goahgaat sh@egpedt CEpgo t gacct at ca
gcggcagggc tgagaccagg gaaaat ggcg 3480 aaacctgacc
cSigaerGe GrAICEI8%E SIS RASECERICUERyEeE g F i Eatet gdtlage t gagaacgcc
3540 ctccgtc a cct C cC ccctggcca
o SR AT { CYAT BT SE 00 R g Ahcagat got
2GSRI AAGLE 1IARAG ESAUC,£ GOLAL LI CLL dgRgcce 3660
gcggcggtt€ cagtggcggg tccgccgcecg cccgtcccgg ccgecgat gg
anado@@QIRAQEL: BidRac REHIYEACREaEIYCREBYAL4ACTL CYACT]
cttctcggct aggagctgac cgcgtacttg 3780 cgtgcgtcgt
gaggcaly %vg@tggc Eerecae cgtritzcccygghggadasiitascd@lct ¢ ct cggcgatc

3840 gt act tcaggccctg ctcgcgcagc tcgacggccc
gﬂ@@@%@é&@ &0 %%gef@@}&%ﬂ@%cecgmagt%g@f gatfga®®et ggt cccg

atc t cc 3960

R L R e g
acgégtcgc@cgtgﬁa%gat Q&%Qacgg%&ggg&tagg%gctgta&&é@@& tggegttcecggtce
gaccttcgtc gctcgtttcc ggccgectc 408 gcgcttcttc

cgtde@ &L bagh et idegCGacageg sl geggoldogdodt ggogat ga at gt ggcctc
4140 gtagacagca gggccgtcgg cccacatccg ggactttgta

tcgcgzt@famge %?gfe clgtreteaitagepaced 20eceigtretttgacy’Qegegt aget
ctt t ggat c cct gtt 4260

Cgtg‘?%lg té@ 88 g%g?%é‘&g&tgcggg ﬁ%&gt ® g‘i’?g‘i‘?a gat c gcggccccga

IS 08, gt {1 o

acg 68290660 iR agekliclier20gacosa@ttC ggct gcc gccagegegt

gcgititét‘rcq[cactcatct tegcgacegeg tgeggetigt atggegatga atgtggecte 4140

gtagacageca gggeegtegg cecacateeg ggactttgta gtgatccage gggtaatgga 4200

ggeegegacg gegegtaget cgettgetgg cagtggateg ggeetgoctg tgacegggtt 4260

cctgaacgtg gegttgatet gigeggettc cgeatagate geggececga ggecggtegg 4320

gtegecccag tggaagegga ttegeggta ggeccagglg cgtgeggtit cgaacaggge 4380

geagtttegg cegaggeega tegggttete acggegegat cgggtttgee gecagegegt 4440

tggeggeatg tggatgecga gtteegecte gageteggeg agggategee geteggtgtg 4500

cagccaatgg gtgteccagt caccgtgagt cgggtictig gteatcagge cogaatagee 4560

cttgleceee tggacggege geeggaggec tieggigacg geggeegeat aggegagegg 4620
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t ggcggcat g tggatgccga gttccgectc gagctcggcg agggat cgcec
gctcggtgtg 4500 cagccaatgg gtgtcccagt caccgt gagt

cgggccttg gtcatcaggc ccgaatagcc 4560 cttgcccccc

t ggacggcgc gccggaggcec ttcggtgacg gcggccgcat aggcgabdéageh 2007
4620 Page 94 01 Mar chppR007- 58 Q394 . OFG FY( Sequence

cttabeh Gl bR &1 BEAAT AT IRT %%%&&g&agcg%@%%g@a ggctctgcec
agcgcccaca cagcgtgtge 4 gtgcccgtta cggggattct

2tz CRAE FRERHC c@ideggeagasggatgnt igageggacgcecga 4740
cagcgcccgc agcgcggcgt ccgggtggtc aacgtccacg acgagcaggt

cagtegeLCaskLpest 4880t hgrgg g tecgatstgatgtis®@gcggegat ¢
cagtgcgtct gatcgccgca tccggtagac 4860 gccgtcgagg

C@%ﬁé%%@ %ﬁ%a$@%%%é@%§§mﬁ%ﬁ%ﬁﬁé gretagycclaget gt t ccecagge

N e T o At

goc& 2R o ARGk AL dodt e 9 doach GLO0RE G116 Cloggagac 5040
ctttgagatc cgctccagaa acgtccacaa attattgggg tacgtcgaac

attc@aaggcict @lg ddbfitga paggtateereOgugisec cg¢ gggt gaacac
caccctccga ccggtccaga atccgtcgat 5160 ctcacctatc
ciitgagriq Beferagyt cE Bty atitieses frgeergeaecteaét’§ct ggg ct cccagege

5220 agaaggcaag t gaaggcaga cgactgc aggt aagt c
congl o8 BesS AR HRGATE CE T oo Aot L ot cgacgecag
ctcag&eﬁ&%&?g%%@o ga%f’alé gtga%g%aotc‘é&é%%gggé&gaggﬂcé‘z% accg 5340

tagcgcccc ctgcaaccgg cgcagtgtca cgaggcgecg gtactgcetcg

agadebda@AGAGGRa 240Qczc b 0GAY 9P £OGLERGE! 62@CICT gggcy
gat cccacca gtagctcccc gtgccggtaa 5460 ccgcttgggg
agagpcReyiched gL acacrcatedccegragegatcaggeaat’dtac gt ggat ggga
5520 acaccaccca gaaccaggga aat cctggtg ccggcccgag
Staggeag B S CHEEE SRgEReSS Biriec e HeKeey g%’lo?: accat cgcc

SI95EE580 8209R26300..CARLARGCAC, ShERLIRICT 5040

cgc C aggt gcgc gccagcccgt

cog HREL YIRLEHs 26 QPhccISHARGHE I Fat G UG A086 Iss@¢CCgcegt g
gcgcccgtcc cgtgececgtt ctgaccggtg 5760 gtctcggtcg

acaicc@leh Clkgragoglsgiabt@aacht geagaitacegia®e gisgacc ggact ct aga
5820 ggatccccgg gtaccgagct cgaattcgta atcatggtca
ceaqagrgect @IchtEase TwBRFrtaasarcs8 8B taaeipreaterase g°odd cacaat t c

cacacaacat ac agcc a a cataaa%% %%aaag7§tg 5940
sl geteaECf GaEr e aRE T AT @it B gedtt g cgct cact gc
gcgé?ag tctcécc %g g&Qch oS %}c f gk calacg @gct gecat ta

a at aacgg(t: Cgg ggagaggdcg 0O tttgcgtatt
stet@g Q6 ediedid eaidht 86t Licg sdobatdastdaggohgcgct cggtcgttcg

6120
geatceeegg ptaccgaget cgaaticgta atcatggtea tagetgttte ctgtgtgaaa 5880
tigttatceg cteacaatic cacacaacat acgagecgga ageataaagt gtaaagectg 5940
gggtgectaa tgagtgagcet aactcacatt aattgegttg cgetecactge cegettteca 6000
gicgggaaac cigtegigee agetgeatta atgaatcgge caacgegegg ggagagecge 6060
titgegtatt gggegetctt cegettecte getcactgac tegetgeget cggtegticg 6120
getgeggega geggtatcag ctcactcaaa ggeggtaata cggttatcea cagaatcagg 6180
ggataacgea ggaaagaaca tgtgagcaaa aggecageaa aaggecagea accgtaaaaa 6240
ggeegegttg ctggegtitt tecatagget cegeceecet gacgageate acaaaaateg 6300

acgetcaagt cagagglggc gaaaccegac aggactataa agataccagg cgtttcecee 6360
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gctgcggcga gcggtatcag ctcactcaaa ggcggtaata cggttatcca
cagaat cagg 6180 ggataacgca ggaaagaaca t gt gagcaaa
aggccagcaa aaggccagga accgtaaaaa 6240 ggccgcegttg
ctggcgtttttccataggct ccgcccccct gacgagcat ¢ acaaaaft diprch 2007
6300 acgct caagt cag %g%?(ﬁggg gg K&ggﬁctataa
2007
BB 50 gl epson el LA R
ctti@dc@ Glegagped tefdearid tgide 6 cgAQEEL GEGaGtcCb4saccggat acct gt ccgce
6420 <ctttctccct tcgggaagcg tggcgectttc tcatagctca
getatagelt gitcaggt agatzedezdgt ch@aG480csttigrgtgsaaggtiigt t cgct cca
agct gggct gcacgaa ccccccgttc agcccgaccg 6540
“gﬁﬁﬁ%ﬁgﬁ?¥gm%%%§@¥ﬁﬁﬁ?gﬁ?@ﬁ?@ﬁﬁﬁﬁgﬁt@@gacccg gt aagacacg

B R R I T R
th@al BIECLAACLACODRL R GRELAIIA0G.ACaTb Al L g glat Ctgege

tctgct gaag ccagttacct tcggaaaaag agttggtagce

tetgttgig gadtecgticgeasaagaaeyctil8icc: caceged g0 agcggt ggt t
tttttgtttg caagcagcag attacgcgca gaaaaaaagg 6840
cacogpiegt ezearized UHatIE eagorgras tletersct sraeaagfy ¢g&tlct gac gct cagt gga

acgaaaactc 6900 acgttaa atttt a tgagattatc
el 5%&&%@%%%%%8@?&%5 SRR T RO t auaadt oo
acg@ag%ﬁ thc%a%@g@ﬂc falabAtaagd.t@adacttggt ctgacagtta

ccaa ctta atcagt gagg cacctatctc agcgatct gt

ttaafeh@d ig&ﬁe@ithaa&ﬁﬁa@@ﬁtf@@g taZangéét ctda@ietd gamt ¢ cccgt cgt gt

agat aact ac gat acgggag ggcttaccat ctggccccag 7140
cwﬂ@t¢g@g&gguaﬂadcgmgmgﬁaaw@ac@®M@ﬁawﬁ@gctcca gatttatcag

caat aaacca 7200 ccagccg ggccga c gcagaagt gg

feocfeaelt recstet deppoute stfCEIE @260 t at t aat t gt

tgctgg%%%grg%?% agctc%g%ggc%%g%% g%%atga?gag a Qct t ?2@6 agtt tgcgcaacgt

acgct cgtcg

gocdobdeBiloal Qs ChodotBloh GRGcadcd Blcop &l &&Qﬁgté Cgcaacgat caa
ggcgagttac atgatccccc atgttgtgca aaaaagcggt 7440

tattda @) o @edabLot-OHIOE LOGERa tTgidigdcgagenagitaagt t g gccgcagt gt
tatcactcat 7500 ggttatggca gcactgcata attctcaac
EW$gﬁ@aW§§@awﬂ§ﬁ§Fﬁ§§avg@%ﬂﬂﬁ%@ﬁ@ﬁ@?%ﬁ@ gact ggt gag
t act caacca agccattct ata t at cgac cgagttgctc
BB G EEE0Y TEART GG R REERE CdE gocacat age

tag IR %ﬁ il g{lﬂtc@@%ag% &?ﬁcg %Z %%tcgt GRldg9aapa cattcttcgg
ggcgdaaa taccgctgt tgagatccag 7740

gotthtbded 3l gba@ a Gt k@l @ t6ReLeFaGlEg atat t cagca tcttttactt
t caccagcgt 7800

gactpgtgag tactcaacca agtcattetg agaatagtgt atgeggegac cgagttecte 7620

tigcceggeg tcaatacggg ataataccge gecacatage agaactttaa aagtgetcat 7680

cattggaaaa cgticticgg ggcgaaaact clecaaggate ttaccgetgt tgagatccag 7740

ticgatgtaa cccactegtg cacccaactg atcticagea tettitactt tcaccagegt 7800

ticlgggiga geaaaaacag gaaggcaaaa igecgcaaaa aagggaataa gggegacacg 7860

gaaatgttga atactcatac tetfcctitt tcaatattat tgaagcattt atcagggtta 7920

tigtctcatg ageggataca tatttgaatg tatttagaaa aataaacaaa taggggtticc 7980

gcgceacattt cccegaaaag tgecacetga cgictaagaa accattatta teatgacatt 8040

aacctataaa aataggegta tcacgaggee citicgtctc gegegtitcg gigatgacgg 8100

Page 96



ttctgggt ga gcaaaaacag gaaggcaaaa tgccgcaaaa aagggaat aa
gggcgacacg 7860 gaaatgttga atactcatac tcttcctttt
tcaatattat tgaagcattt atcagggtta 7920 ttgtctcatg
agcggataca tatttgaatg tatttagaaa aataaacaaa taggggt dMeech 2007

7980 gcgcacattt cccc%g (%g§§§ (%gg - GQLet aagaa
AR IhALAR adc 623? g@paataggegt a
tee cac&ég&ggm%t?%%%%%%c gcgcgtttcg g gatgacgg 8100 Page

qg@@w@&mkh&@ﬁaﬁﬁ@%@w&&@&g@ﬁﬁé@@ﬁ§ﬁgﬁﬁk86nﬂEnce l'isting)
t gaaaacctc tgacacatgc agctcccgga gacggtcaca gcttgtctgt

tca@ggg@a%gwa%m@@ig@g@g&g@@g&%ﬁﬂﬂg@@@gﬂ&Jagggcgcgtc
agcgggt gtt ggcgggt gt c ggggct ggct 8220  taactat gcg

geaggRUAC ERARAR HTAEEE fag&ftg%fgg%a?jft?j@a%gcgféf dtdtggt gt gaaat acc

a a aggcgccat

e e DA B B e ot 00 oo

algtb AR IRYGRE ofidoGi9R bathdBinGtLRAGhGH:1%988R99909 8400
atgtgctgca aggcgattaa gttggggaac gccagggttt tcccagtcac

ascyep el dpgtcaac 8dbect @agggacggcc agt gocaage ttgcat geccet

gcaggtc 8497 <210> 99 <211> 8487 <212> DNA <213>
Artificial <220> <223> pRET1002Rv <400> 99

zg ¢dtccacca cceggtgect ggtetgegte tecetegget cgttectcege
staRtetggt 60 gaccagacac cggagcgage tatgeccagg

<ﬂg;9gﬁgﬁﬁgt gacttcgtca ctgcgtaacc 120 ctgggcgctc
gcctcccatt cgcttcgectc acaggagggg gccgtcgatg gccgct gacg

<22880 ctgcatctga cgaccggcgg accgaggtcc gcgccgcetgce
<228t @RETY@URT gct gacgcgg 240 ccccggcgaa gcgcacccgce
40gcggtggcgg t gcggct gac cgat ggggag gaggccgcgt 300
~4lggat cgacgc cgcgct ggec gat ggccacc ggcagctcgg ggcgt gggtg
ceeie Gt gAYy cgeEce t%&@?%@é@@t%ﬂcg’f‘}&tﬁg d§ aaggt ccgec

aagacc 420 ccgcgga
s R g oo R s AR ety i oanc ascet gaace
agéégmg&g@ﬁﬁagg@ﬁngggﬁg&ggggqgggggggﬂggu%gCCgtCgca

gatggccgag tccctgcaga
ctgeatetga cgaceggegg acegaggicee gegecgelge tiegegggee getgacgegg 240
ccceggegaa gegeaccege acegtggege tecggetgac cgatggegag gaggecgegt 300
ggatcgacge cgegetggee gatggecace ggeagetegg ggogtegetg cgtgageggg 360
cggtggecgg clatctcggg aaggicegee cgaagacegg cagtggaatg teggeggage 420
cggecgegga gologeegeg algeggeage agatgacgaa gglggggaac aacctgaace 480
agatcgegag ggcgatcaac geegggeagg tgcegtegea gatggecgag teeetgeaga 540
aggpgtagct pgagaggteg gggeaggagt tggpgeggat ggeggategg ctegacgege 600
tegacgacca gggctgacgt gatcgegaag atcageacgg geagegacee gaagggette 660
geggegtate tgeacgggee ggggaaggee accecgeaca getaccgeac cgaggeggge 720
cggelgatig ceggegggac gglgatcgeg goateggige aggicaccge caaaaacceg 780
acceggtepe ppegppactt cgageggeee geegegacga acgegegegt ggptaageeg 840
gtetgpcatt getegetgeg gtgegegeee ggggategge ggetgacega taccgagtte 900
geggacateg cgeagacggt cgecgagegg atgggcticg agagteatee giggetggeg 960

glgeggeacg acgacgacca catecacetg gotgtetece gggtegaltit teagggegtg 1020
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aggggt ggct ggagaggt gg gggcaggagt tggggcggat ggcggatcgg

ct cgacgcgc 600 tcgacgacca gggctgacgt gatcgcgaag

at cagcacgg gcagcgaccc gaaggggttg 660 gcggcgtatc

t gcacgggcc ggggaaggcc accccgcaca gcetaccgcac cgaggeydbpech 2007

720 cggctgattg ccggCQ%g 7998 gt %mgﬂﬂh ggtgc

aco@&gga%é‘a%&gé‘ga CRARAACLED ate @& G g ©9gFgggactt
cgagcgggcc gccgcgacga acgcgcggg ggtaagccg 840
gee@t@tOgaatdet Godac@ed GedeQic-ghgadae tcggggaticggc ggct gaccga
taccgagttc 900 gcggacatcg cgcagacggt cgccgagcgg
geeERgguTtacegetagayea ety g oieggeyct@@iean gi2gt ggcacg
acgacgacca catccacctg ctgtctccc gtcgattt t cagggcgt g
B3 SEAg G7EEPE R IBEcE cEngltick |40

Segue Ld.s a gaaga
ng%a83%§§%gg§§%%@ﬁ%3%%%m %Eg %ﬁ%%&g 3§%gga ggt cgaacgc
mgﬂgéQmﬁg%ggaﬁggggt&g@gﬁgégggggagaﬁg@gcgs@agcgggccc

gt ggccggca agccagcagc 1140 ggcgagcaac gccgcgcecggt
tigegegyateggn capgti:ggegcacagugagacagishet gagggaa 1200

att gt gaccg ccgcccgcga catcgccgca ggcca%%gtg t gggggcegt t
agaQ BB EFPELREEL 1@@8*3%&%:%36@38%%0&@%%@%@&8&3%%% Hagt gcag

e R LA UL JOCE B0 ac Gt EUMC GoE00Eodgd0a. gccaat ot gg
tggglagc%% el @EEASGL, tggggg&ggfz g%acg%g&g&gggm gighCt ggt cac

ggaaaa gacgctgacc agaccccgcc cggaccgcct

20gfRREOQEEAG ¢ASAGIOESG. 60 CEERAGE S Godtgagagc 1500
gccgccgecgt gggagcagcg ccgccgcgag gtcggcggcg agcagttcgce
caggtpotegesagyecs k560 ctcd ayggagraggcaccegegegad 74gt t ggt gag
gccgggc ggat ccgcecgce cgaacagtcc 1620 cggacacga

°gg%?§gtg@°d%%é°§ﬁ°éa FotguacEageGE grreta getdagdticy ggccgaggag
ct aggea ¢ cctcc gt cat gg
oo IR R R R LSRR P o2
tggag%@%ct@gg&gg&gg 9&9@@9@%%0%%&&%9@@%&93@@@90 1800
cagtacgcga ccgcaaaagc ccaagcagaa cgcgccgcga aggccaagga
teedCe gRgaaac dghatc lkygaeagand «te gecggagJdomggct accag
cgggacgt gc gcgggat gaa cctgcgactg 1920 tgggtggctg
ECeEreRgEGiERyeRgeac extepgRcerRRt@acarEc RS (ARt sacargeat c@da ccgcecagt ac

e TR e
2100
aga%g%%%g%tg%%t% Y Qc%‘&c%‘acé‘a%&g% ca%c&a?z%bacc

gcgtgat cgcg acccccacca aacccgccga
cog@UeCARAEER0cAIRM 0 £ LIBEER IELH6LRGGGALC rRACCAt gCcCg
cagt cggccc cggggt atca gccacccgge 2220
cgegaccgag gtegagaatc cggaatpgea cigtgageag agagegagaa ggcetttcgtg 2280
gagegtagge aacagacgea ggeetggepa ageatgicca agaacaccat cgategetag 2340

aaggtcggtc gtgcccagge tgeccaggat gegtacataa cgegegaaag gtgeatacet 2400

cccatageat cggegegtat ggtagggaaa atgatctica aacgtattge tgtggtegtg 2460

ctegetggtg gogetitggt aglgggagee agecaggtlg ctggtgetac cacggttica 2520

getecacage cgagtecttc ageageggte gtgecgacgg ticttccace agtcactttc 2580
accgcecgcett ctgegeactg cgaggeccag tacgeptegg atteceggeg atgecgtetg 2640
aftccactic cacagggecg agegateige tgggeggeag cegetgeceg ttacgeageg 2700

tgecgegeog gaaactaggt agaacgigag catggacgag cticecacet teatcgeega 2760

Page 98



cgcgaccgag gtcgagaatc cggaat ggga ctgtgagcag agagcgagaa
ggctttcgtg 2280 gagcgtaggg aacagacgca ggcctggcga
agcat gt cca agaacaccat cgatcgctag 2340 aaggtcggtc

gt gcccaggg tgcccaggat gcgtacataa cgcgcgaaag gt gcabhbdearch 2007

2400 cccatagcat cggc Z_ - 96t 8 gg_ -fAlgatcttca
cgaé&g@ta@gc%&&a dBQ9E &%&g? tggtgct &@gﬁ& tggggctttggt
agt gggaggc agccagggg ctggtgctac cacggtttca 2520

cactg@tRCatage RaReicehigealtageggt@cghigcegacgg ttcttccacc
agtcactttc 2580 accgccgctt ctgcgcactg cgaggcccag

cagtzamerciiseigye etten e gitregsaatgretgice tagie@62r0 2948t t ccactt ¢
cacagggccg agcgatctgc tgggcggcag ccgctgcccg ttacgcagcg
gctgﬁ?%gca o808 PRGELCH: g@%%?égﬁg@'%cga@%agg@f %&98}9 cat %ggg 9 ag
cceca C a rc
bR o YRR SRR toslont cat o
atded LRRIBRG cHagebggt gc tcgaggt gaa
%ﬁ%% cactg%gcgg %%g%%cgatg é%g%égcccc ggagggt gac
gtacc@edcgb e @oltarggatac2880zciagitgggaatitat ggat gccc
cttacgacgg attcggtggc ggcgtcgacg cagtgcaggc 2940
eaad
gﬂ@@%@%??@?%ﬁg%%%%@@???mfgg@ﬁ&ﬁ%@ﬁc@@ﬁa.%?cgttc?aacttcgc
caga ac ct aggc gagacgaa cggtctacc
gﬁ@@%%%%%gﬁg?agﬁ@gg eg° 8%%@@%@%?%%ﬁ6%ﬁ0cgaagccgtg
cgt%gfgl%&%{ggtga‘% cﬁ&g&ﬁé:{cgét&a&tcg}c&@&g ‘Ba%tg‘iga%ct G3gece tggeact cat
gt accgaagc tgggact gag aaagggctgc cgcgtcaccg

acgfitab LQE@Ed Qs At @GOREL3]B0cc:0R LAY B4gS gt cCCagt
cagggcgggg tgtgacctgg gttcatgaca ccgctaacac 3240

aagigeitey Oopgdaa it gog adcb geecaiaghdscataattdcg gyidhacg at gacct gat
gaccggggat 3300 cgtgacctac ccatgctgac catcgccgag

ana G HeRRG CRRTAEG TaRH R Ce e ¥R A% dg8328560°“Ucgat caagc
ccgcct c cgcg ttcccgaa t cac tgccgacggg

ene G L B et S DT 8 C G ag a0

gacdiSALAGG AL 9RABAL SO 3A8 st ARAGLLLBAC Gs0Tt gaccce

ttcaaat gac cgggtccgtg acctggcagc tgagaacgcc 3540

gee@ageangta: agegeal-ggecagigasagagsgaactiggeca gcgaacgcaa
tcggatcatc 3600 gacgtgcagc aacagatgct ccggatgctc

acggpazteietsegent eglgtagtecyeecet ergerirge et 8863 8 Ycggeggt t ¢
oS3 IAEN  SCORERECH, SRCHLecRn, eopgact 9, | coagcage
e R - o e R B0 %50

cgtdeFQEAALAGL: (EAQHCEEhiGkeOLEAEREAQEIe@aBYCCC ggcgacggtt
ctcggctgcc 3900

cccatettct cggecagetc gegagetgte tgettgepge ggategpteg ticagegeee 4020
acggtetgee teceacaatg cgticeggte gacettegte getegttiee ggtttgecte 4080

gegcttette foacteatet tgegacegeg tgeggetigt atggegatga atgtggecte 4140

gtagacagcea gggeegtege cecacatecg ggactitgta gtgatccage gggtaatgga 4200
ggeegegacg gegegtaget cgettgetgg cagiggateg ggecigectg tgaccgggtt 4260
cctgaacgtg gegttgatet gtgcggctte cgeatagate geggeccega ggecggtegg 4320
gtegeeccag tggaagegpa tiicgeggta ggeccaggte cptgepgttt cgaacagpge 4380
geagtttegg ccgaggecga tegggtictc acggegegat cgggtitgce gecagegegt 4440

tggeggeatg tggatgecga gitecgecte gageteggeg agggategee geteggtgtg 4500
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cgtgcgagga actggtcccg cggctcggcc at gatgcgct ggatcgtgcg
cgt ggaggcc 3960 cccatcttct cggccagctc gcgagcectgtc
tgcttgcggc ggatcggtcg ttcagcgeccc 4020 acggtctgece

tcccacaatg cgttccggtc gaccttcgtc gectcgtttcc ggccg@bidarch 2007

4080 gcgcttcttc tcacﬁﬁggmb%g@ caca.faggact t gt

&k bag @k ag&gg%ﬁsn 530 999ccgat cgg
Cagcca%%%%?cccgcgg%% aggtgatccagc gggt aat gga 4200

cttg@HCCOLARCH OLHLAL At lagedstgat @dccam@d ggat Cg ggcctgectg
t gaccgggtt 4260 cctgaacgtg gcgttgatct gtgcggcttc

cttacpgea BayalrLs ettt eeydscg geegytrcyeredBl 0168¢t cgccccag
t ggaagcgga tttcgcggta ggcccaggtg cgt gg cgaacagggc
%gca@%acgg@%isg@mﬂfge@@c ggeg@aa@@%ge@w SFGHET g%‘%ac ggcgcgat

444
oo e AR b bR JeiETe 2500 Page
D AR b 2001, G 0BG Sauinse ot )

cagccaat gg gtgtcccagt caccgtgagt cgggttcttg gtcatcaggce

geeg @g@ahagees Wbabes ethghgegeaadcggacggc g2gccggaggcec
ttcggt gacg gcggccgcat aggcgagcgg 4620 cttacgacgg

geegpelgie Heteigycoe Ye Y §eegeance pefcter geteedfcie caca cagegt gt gc
4680 tgccegtta ¢ ttct ccacgat c gttcggcaga
stogegls T ¢ LGPty ELER R e HR B ageggget
¢ %M&Q: o ae%@&géa%ﬁﬁt%% %‘E&@gg&%gag&cnﬁt%%aat gc 4800

gcgggttic gactcgat gt agcggcgatc cagtgcegtct gatcgecgea

caghtf 60 Bl000% ARBAcc GLEGLLIAGB RRALLELL IY6] T gCcCagt gg
ccacagcggt agccacagct gttcccaggc 4920 gccgecetgtg

cteabqrdd @titREacggragscarcggggracacasaccadCcaca agatcgattt
4980 attccggtac gacacg%cag ccaagtcaga tgtttcggtt
ﬂga%gé‘tﬂ@‘@%ﬁ%?ﬁ@%ﬂf’%f‘&tﬁ%%@@ﬁféa a@ﬂcgsfe&gtﬂ%f&@%cté ®gct ccagaa

agae b CEacan att att 9999, & c"%‘%% aa%ca&%&% C L,pat 5100
@ gt ateteegoggt tecgy o cactctccga ccggtccaga

gtagb S &bl aks é%l&%toa sgag@g&g Qﬁ&go&‘cg%& §g§40§ cttgagtca
gt gacaggac cactgctggg ctcccagcgc 20 agaaggcaag

acid GaAUOUAGR CHaelgeggdcadiizaagl ageggh atggcat gaggtccttc
5280 agaagcggcg tcgacgccag gcccacacgc acaatccgcet

ccg‘t“@gﬁg 3@%@@% PPATERS L ERge B 4B aatggnoatasefesse ¢ 68 gcaaccgg

5400
aca%f °t°‘§ ﬂgt@%?gﬂg%%?gg : g : C ‘%Fé %%‘%tgft g gcgtétté%gg 2%3% gg gt agct cccc
ccac%cgg Cog&ﬁtggt% Q:g%gcccgca% ‘&atcﬁ Q&%ac%&ac@&%g%g gssqgacccaccg

agcg aatgcac gtggat ggga acaccaccca
%gg%%@@%@gc @@%@ﬁﬁﬁg@gc@@@ﬁ%@&mcﬁi@@t §W6Jg cgcggtaaga

gegaagegteg cegetgggeg gecegeegtg gegeeegtee cgtgecegtt ctgaccpgtg 5760
gtetegeteg ctegtiecte gegtectcac ctgecggtca geecgtgace ggactetaga 5820
ggatcccegg gtaccgagcet cgaaticact ggecgtegtt ttacaacgtc gtgactggga 5880
aaaccctgge gitacccaac ttaatcgect tgeageacat cocectticg ccagetggeg 5940
taatagcgaa gaggeccgea cogalcgeee tieccaacag ttgegeagee tgaatggega 6000
atgcgattta ttcaacaaag cegecgtece giecaagtcag cgtaatgete tgecagtgtt 6060
acaaccaatt aaccaattct gattagaaaa actcatcgag catcaaatga aactgcaatt 6120
taticatatc aggattatca ataccatatt titgaaaaag cegtttctgt aatgaaggag 6180

aaaaclcace gaggceagtic cataggalgg caagatectg glateggtet gegattcega 6240
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ccacaccggc caccatcgcc acggcccccg acgcaacaag caat aaccac
cccatgagcg 5640 gacggtacaa gcgccgacgc cgggtggcecg

ttaggt gcgc gccagcccgt gaccggaccg 5700 gcgaagcgtg
ccgctgggcg gcccgeecgt g gecgeccgt ce cgtgcccgtt ct gac@ydtach 2007

5760 gtctcggtcg ctcgg Eﬁﬁ(ﬁggk? ag. glagcagt ca

cteddCHE ALLACE c%t@ef&tt&l% g gtaccgagct
cgaattcact ggccgtc t ttacaacgtc gtgactggga 5880

agaARACegige 6 Ghiaccaaaitt taskageRittdtgemgcacat ccccecctttcg
ccagctggcg 5940 taatagcgaa gaggcccgca ccgatcgcecc
w%@@m@ma@éagm@mg@geagwﬁwa@aatgg@gaw®0©@0 atgcgattta
tt caacaaag ccgccgtccc gtcaagtcag cgtaatgctc tgccagtgtt
ﬂﬂCf@ﬁ%@aﬂca@ag%%tgfacg%%% $eICeFitaa 449 act cat cgag

o SPLEL R AR R ol Al o

RABRGLERE . IRATERTELS! 36, GaRgat oty gt at cggt ct
) gcgzg?tcg%aa 6240 Pa%gg planEaaRLag, caate

cagei6M 103 BFea QBB ke Y Betpiengaedy Sdekdagny s gt ccaac

at caatacaa cctattaatt tcccctcgtc aaaaataagg ttatcaagtg
gealgBpestcagyers Atosiaferecatiepigs eratiey ﬂaw@%tﬁé@g gt gagaat gg
mecaaa ctta tgcatttctt 6360 tCC%% % tt caacaggc
R Ciig&éa"@ﬁg{"@éf?é%fgég diErapeated aacca 6420

ttgtc%@a%& lioakd ao‘e}t% g&%&%‘m Jtag&gt‘&t%%gca{: ggg)ac gaaa tacgcgatcg

ct t aaaad acaattaca aacaggaat c gaat gcaacc

cca@@lﬁ%@@lagg&ﬁgﬂtggﬁagﬁgﬁc geataapena.dFdh tattttcacc
tgaatcagga tattcttcta atacctggaa tgctgttttc ccggggatcg

cac@GQ0atta il bigfeple cpa geat i Cigtabige aatitgyt ewfgag t acggat aaa

atgcttgatg ¢ gaagag 6660 gcataaattc cgtcagccag

tate t&Céa%teﬂtC@aﬂge%? Brratie degrtissaeact %9 caacge 6720
acctt ttc a_ aacaact ct tcggg cttcccatac

g‘m é’ﬁ% “gtc Fegeace o SHE %cgfg%b acat t at cgc

@g&@@&%&%&h&aﬁk@&ﬁﬁ@&é&aﬁ@ﬁ%&@@G@%w§§4ﬂ40Ccatgttgga

atttaatcgc ggcttcgagc aagacgtttc ccgttgaata tggctcataa

gtgd B 0D cactagceetittal ceadstiae bgtipdtat adegb@agcay acagtttt at
tgttcatgat gatatatttt 6960 tatcttgtgc aatgtaacat

cacqialifAgRIEICEE c@ﬁ@a@getaﬁ@cagftgggggtpﬂtaa@pogtag adhaat c 7020
aactttt tt at cagat ca atcttcc cgacaacgca

%mggg@ﬂﬁ?%%é@%%§%“ﬁ$ yey ﬁggﬂ?f% aa atcaccaact

caaa%%&%@c Gl %?%% G gacttca GRAGGchL 4%, 9t ggct cect
cacttt tgg ggg attca ggcctggtat gagtcagcaa

tocdodPancCRAC ik GhdcEe R0PRQYGAGRHCEEELL&IALY gat cggaca
ct gagcgt ca gaccccgtag 7260

cgtagttagg ccaccacttc aagaactetg tagcaccgee tacataccte getctgetaa 7500

tcetgttace agtggetget gecagtggeg ataagtegtg tettaccpgg ttegactcaa 7560

gacgatagit accggataag gegeageggt cgggetgaac ggegggoticg tgeacacage 7620

ccagcettgga gegaacgacce tacacegaac tgagatacct acagegigag cattgagaaa 7680

gegecacget teccgaaggg agaaaggegg acaggtatec ggtaagegge agggteggaa 7740

caggagageg cacgagggag cttccaggpe gaaacgectg gtatetttat agteetgtcg 7800

getitcgeca cetctgactt gagegtegat ttttgtgatg ctegtcagge gegegpagee 7860

tatggaaaaa cgecageaac geggecttit tacggttect ggectittge tggecttttg 7920

cteacatgtt ctitcetgeg ttateccetg attetgigga taacegtatt accegectitg 7980
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aaaagat caa aggatcttct tgagatcctttttttctgcg cgtaatctgc
tgcttgcaaa 7320 caaaaaaacc accgctacca gcggtggttt
gtttgccgga tcaagagcta ccaactcttt 7380 ttccgaaggt

aact ggcttc agcagagcgc agataccaaa tactgtcctt ctagt gt &dpech 2007

7440 cgtagttagg ccac gggg(@gg@§ %%%eﬂﬁ accgcc

agtda AR RGEL & BGELEICLARa ceadt GG £Cgoagt ggct get
gccagt ggcg ataagtcgtg accggg ggactcaa 7560

aag@angadeatticica aQ0QgaaRG HeHtageagittagggot gaac ggggggttcg
t gcacacagc 7620 ccagcttgga gcgaacgacc tacaccgaac

atgticgfaigatcacet tavdgegtiyeay coregdgaadt 2680 gcgccacgcet

t cccgaaggg agaaa cgg acaggt at cc aagcggc agggt cggaa
B e A AR A 5 e ST EHE GO Samacgaore

B e Ton i

taatb @S VLBABRH %ﬂ@%@eﬁ&g@@a@cg@ COgGeHkd Lalcota€ G@LA CCt ggccttttge
tggccttttg 792 Ctcacatgtt ctttcctgcg ttatcccctg

aatpgghtCisgtaggatbaacce geattthactgeatidctgtcgto8@Page 101 01 March
2007 FPO4-0397- O0SG FY( Sequence |isting) agtgagctga
m@%ﬁ%ﬁ@%ﬁggﬁgﬁﬁﬁﬁgé%@&ﬁg%@%éﬁ@&@@@%@aﬁ@@agtca gt gagcgagg
040  aa ga agct cgcaca agcagcg tttttcagcg
m%%ﬁﬁ?ﬁg%‘gFg% &cgtttca 8100 %%zttggtat caacaccagg
tttaactttg aacttatcgg cactgacggt tactgatttt 8160

<1@aagitttgc tttgccacgg aacggtctgc gttgtcggga agatgcgtga

21teRgat cctt 8220 caactcagca aaagttcgcc aatacgcaaa

<2lee@oet ct cc ccgecgegttg geccgattcat 8280 taatgcagcet

<2lggeadgacag gtttcccgac tggaaagcgg gcagtgagcg caacgcaatt
8340 aatgtgagtt agctcactca ttaggcaccc caggctttac

tccggctcgt 8400 atgttgtgtg gaattgtgag
<n§> g%ﬁ@%ﬁg tttcacacag gaaacagcta tgaccatgat 8460
<40nggj:caagc ttgcatgcct gcaggtc 8487 <210> 100 <211>

ccg@g&% ccog% t?ggi%tc t&gtl%% oﬁt’fo‘cﬂcéc’ o%koa%gt 20> <223>

pRET10
gaccagacac cggagegage tatgeccagg giigegeagt gacttegica ctgegtaace 120

ctgggegete geeteccatt cgeticgete acaggaggge gecgtegatg gecgetgacg 180
ctgeatetga cgaceggegg accgaggtee gegecgetge tiegegggee getgacgegg 240
cececggegaa gegeaceege accgiggegg tacggetgac cgatggggag gaggecgegt 300
ggatcgacge cgegetggee gatggecace ggeagetegg googtgggtg cgtgageggg 360
cggtepcegp ctatetegge aagpteegee cpaagacegg cagtgpaatg teggeggage 420
cggecgegga getegeegeg atgegpeage agatgacgaa ggteggpgaac aacctgaace 480
agatcgegag ggegatcaac gocgggeagg tgeegtegea gatggecgag teectgeaga 540
aggggtggct ggagagptog gogcaggagt tggggcggat ggeggategg ctegacgege 600
tegacgacca gggcetgacgt gategegaag atcageacgg geagegaces gaaggggtts 660
geggegtate tgeacgggee ggggaaggee accecgeaca getacegeac egaggeggge 720
cggceteattg ccggepggac ggteatcgeg geateggtge aggtcaccge caaaaacceg 780
acceggtegee gocgooactt cgagegggce geegegacga acgegegegt gggtaageeg 840

glgtggcatt getegetgeg gtgcgegece ggggategge ggetgacega taccgagtic 900
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ccgtccacca cccggtgect ggtctgegtc tccctcgget cgttcctcge
ctatcctggt 60 gaccagacac cggagcgagc tatgcccagg

gttgcgcagt gacttcgtca ctgcgtaacc 120 ctgggcgctc

gcctcccatt cgcttcgetc acaggagggg gccgt cgat g gccgebydmeh 2007

180 ctgcatctga cgacc 2 gnq@gggﬁg% C9g8689ct g
gcgéa'i:&&fcg&&%ggt Qg%Egggcg agtltC 6 gegcacccge
accgtggcgg t 90990 gac cgat ggggag gaggccgcgt 300
sto@@attonegee COGETk ggategataaat ac@gCcagot cgg ggcat gggt g
cgt gagcggg 360 cggtggccgg ctatctcggg aaggtccgcec
acclggamgerccgy? cagtyyaie eeggagecni2@e ldyccgcegga
ggt cgccgcecg at gcggcagc agat gacgaa ggtggqgaac aacct gaacc

ecestBRee t&ﬁ%ﬁ%&%@%&%‘ﬁé&éﬂ%@%&é@@ BEaEEE° 't gt cgca

540 a t g aggt gg
I S i
atigleRIREIRCL S tﬁﬂ%%og 8k Bl AALLOE IR ALGAGERCIY gCagcgacce
gaaggggttg 6 gcggcgtatc tgcacgggcc ggggaaggcc
ctegBC e 6gQAta cgedtaecgsatsCgatgcgogcsef@ee 16ygct gatt g
ccggcgggac ggtgat cgcg ggat cggt gc aggtcaccgc caaaaacccg

atgagiggrt acagcHRd By FEeJRre g eRcEressgEgeeggge cl 3¢t cgcgacga
t t 840 t gt t t t
e GG ege T U U e gEre b EgE Hackhlot to 900 Page
agac"c%oc%ga%@w Ugo?g%%zg gagfgg%g&g%gaag@@{g@g§emnce listing)
ggacat cg cgcagacggt cgccgagcgg at gggcttcg agagt catcc

gW§%£®Q%§@@9%9@Q%¥§&Qﬁﬁﬁﬁﬁﬁﬁu%ﬁ@ﬁ%ﬁ%&ﬁ@:Q&mccaCCtg
gctgtctccc gggtcgattt tcagggcgtg 1020 acctggaaga

tggragagradcy s datigytag g@agegt eptcegaggaabgat gogtga ggt cgaacgc
1080 cgcacggcc tgatcgaggt ggcgagcccg gagcgggccc

By é@&méaﬁﬁﬁﬁ%%ﬁ@ﬁ%&ﬂ@M@ﬁﬁ%%%@%%%% ¥cgcgeggt
acc C 9. tel aa 1200
Cag%%tg%taé%’ 6°g§ % %%%E’at%g% %gmc a'g %agggggtg t gggggegt t
ceeIARABYCTa é‘g%&ggcg&ctggsﬁéc%ﬁ%%c@g%&gc%ﬁ& 1§®gagt gcag

gt gcggcgca acgtcgcgaa gacgggccgg 132 at gaat ggct

cag@@aBetdotiaic CaigQecgaodaagiccgan gecogacJgeya gccgat ct gg
1380 ttgccggect ccaaactcga ccggggtttg tcctggtcac

tggaagpetedraass gueyctarageceiy 4@esargaceerge cl®éggaccygcct
: 1 %%ﬁ%%% a acggt%c c%p gaa C ctc cgc 1500
et oaege iadeds e fetavasd dFodtgcg agcagt tcae
gcc% Cgig 4G %Q%:a %g%ca% g%g&%%g%Q Ao@f togtgag

cggc gc ggatccgcg C gcggacacga
acg?g%%%@@ﬁég &@é@@g&%@&gﬁ&%o@@a@@@w@&@@amc g ggccgaggag
agagcggtec ggegegtgat cgeggatete acccecacca aacecgeega ggtcaaacce 2160
ceggeccgee gecagggace aaccatgeeg cagteggeee cggggtatea gecaccegge 2220
cgegaccgag gicgagaatc cggaatggga ctgtgageag agagegagaa ggcetttcgtg 2280
gagegtagge aacagacgcea ggeelggega ageatgteea agaacaccat cgategetag 2340
aaggleggic gtgeccaggg tgeccaggat geglacataa cgegegaaag gtgeatacet 2400
cccatageat cggegegtat gptapggaaa atgatcttea aacgtattge tgtggtepteg 2460
ctegetepte gepctttpgt agtgggagec agecaggtte ctggtgctac cacggtttca 2520
gctccacage cgagtectic agcageggte gtgccgacgg ticttecace agteacttte 2580

accgeegelt cigegeactg cgaggeccag tacgegiegg attcccggeg atgecgtetg 2640
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caggct gccg aggcagcgcg ggtcgcctcc gctgtcatgg gaggccaccc
gacaccgcta 1740 cgggacatgc tcgccgccca ggagcagcgce
cggaagccgt ggactccgga gcagaaacgc 1800 cagtacgcga
ccgcaaaagc ccaagcagaa cgcgccgcga aggccaagga cgccglbdkamch 2007
1860 tggaccgagg tchﬁ% zag(ﬁgg§§ ad.fgagacgtgc
aﬁo&%t%%%gg%&% 2SEHAGARE L Foad ook SO8.Q9Lt HoRY 099090

ggt cgat ¢ acctcgaaga aggaccccga ccgccagtac 198
@a@@ﬁ@ﬁ@@@ﬁ@ﬁ@@@@@@aﬁgﬁqﬁg&ﬁ@&gﬁ&ggg§£QﬁﬁgCCg ngCC&ngC
cacagcgaaa 2040 acgcaggccc aggcgatgtg gaagcaggtc
cga@bglg clerane Alcysacciyasyyrrageieaere2hd(2s2hgageggt cc
ggcgcgt gat cgcggatctc acccccacca aacccgccga ggtcaaaccc
Cact%ﬁe&s RIS IR T HReEBH gt AE A%y C 8@8%c agt cggecc
ac 222 a t cgagaat c
cagogg%gcg%t Etéccc %{égg[angg%tg%%ggo 0621%%%% g% ?t%gtg 9980
g@ﬂﬁgggﬁﬁggg@%@&ﬁ&@%ﬂﬁﬁg&ﬂ&gkggﬁgémﬁlQ@b@tCC& agaacaccat
cgatcgctag 2340 aaggtcggtc gtgcccaggg tgcccaggat
st agetaa tegegegaaag cgtcggatacaig240860 cccat agcat
cggcgcgt at ggt agggaaa atgatcttca aacgtattgc tgtggtcgtg
CeRABE SIEPEGELHETY ﬂ@@@é‘fﬂt%@*‘“}é@?f@@@aége agccagggg
ct ggt gct ac cac ttca 2520 tccaca cgagtccttc
e G ELE GBI G SRt ag Bt bt o 2580
g cgg attcccggcg
S T e Y T
oM 13T OO YL o THANSRIcki L) T0b CCact G
cacagggccg agcgatctgc tgggcggcag ccgctgecccg ttacgcagcg
cgte@00 ceategfec QUQC@eR Yar@elsagygicagg sapglagag3@at ggacgag
cttcccacct tcatcgccga 2760 cgacatcgtg atggccagaa

ety Evsraedyge taggr g e X Eagdtbaa 2820
tact gct
L e L N

tcc cttacgacgg

aaa@lgh e QS LA, GIHEGIAGYE ATLYGANESEERE4 G510Ct gt act C

gcattggcca tggcacacga ggaacttcgt caaacttcgc cagagttgac
gag 300 ageglcleb oYY L2 gaYRGORARCAcdIGEATRCB50TL Ct t gaac

at caagcccg acaacgcgat 3060 cgaagccgtg gtctcattcc
gacgigegertaeaentayt cmg@ﬂg@agﬁ@@acgsq qeetetense ecteeragerc det’cat 3120

bR RO SRS B e
e B e AR PR R et Gaceangoa

cgthg%@g@goa@éc@wsat@& c&eRtackgaticCRLLEEC Y gcggt ggacy

cgacgcagac cagtgagagc 3360
tcgepgtact tcaggceectg cicgegeage tegacggeee geegacggtt cteggetgee 3900

cgtgcgagpa actggteceg cggeteggee atgatgeget ggategtgep cgtggaggee 3960
cccafctict cggecagetc gegagetgte tgettgegge ggateggteg ticagegeee 4020
acggtcigee teccacaatg cgticeggte gacettegic getegttice ggtttgeecte 4080
gegetictte toacteatet tgegacegeg tgeggotigt atggegatga atgtggecte 4140
gtagacageca gggeegtegg cecacateeg ggactttgta gtgatccage gggtaatgga 4200
ggcegegacg gegegtaget egettgetgg cagtggateg ggectgectg tgacegggtt 4260
cctgaacgtg gegttgatet gtgeggcetic cgeatagate geggeceega ggecggtegg 4320

glogeeccag tggaagegga tttegeggta ggeccaggtg cgtgeggttt cgaacaggge 4380
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acgat caagc gccgcctgcg gtcgggcgcecg ttcccgaacg cggtccgcac
tgccgacggg 3420 aagtggatga ttcccctcgg tgacctatca
gcggcagggc tgagaccagg gaaaat ggcg 3480 aaacctgacc

cggt gacccc ttcaaatgac cgggtccgtg acctggcagc tgagaftybech 2007

3540 gagctccgtc agcgﬁﬁai o8t 99&cHaa. 9GEHt ggcca

R QR AEHLAR LEIURLAL G o %cgg&ggc ggsRacagat get
ccggatgctc gaagcccggc cggtgicggc cctggagccc 3660

teo @6 9E R Aot MGt GIEGHO: b 6HICGYCRG@AL GHOCCYY cCcgccgat gg
t cgggcagct 3720 acgggcgccc tggcccggat acgtcgacgg

cag@hatasEttyg@t caggsgtiegriictizetreigisactcegta@? 8000 cgt gcgt cgt
ttg%caggagctt tcccaccgtt ccggtggaga ttcccatctc ctcggcgatc
C

SFADBLRGE FHBaeEce Esiga e see et gearay ¢t gacggecc

ClLa Cg Cg tCt CC g EE: C C Q: coCal (!:a g Ct ggt CCCg

ﬁ%%j%?é%%%%ﬁ%gﬁggg%%gﬁgg%%gcgggcg%%%?gggggcc 3960
ot b tdofdi cLALCEAACG060RA6E Gh&kadge Ut MCYgC ggat cggt cg

ttcagcgccc 4020 acggtctgcc tcccacaatg cgttccggtc

cag@aeed degicest g@bggid da@eegg bdeiggettectedOB0 180cgett ct t ¢
tcactcatct tgcgaccgcg tgcggecttgt atg cgatga at gt ggcctc
“gﬁﬁﬂegmﬁﬁﬁ@ﬁﬁ&@%ﬁ”@@@ﬁ@@@@@@Wé@éﬁ@ﬁﬁc%ﬁ ggactttgta

el GLE DG BAgPBOS COUgECrYLLr g FackBlott 4260
gccé‘c‘&%@ @g%&gctcgcog%%gt ggg%&&:acg Et&%ag:%taéa@cg&g C@‘S@g atc gcggccccga

ggccggt cgg cgccccag t ggaagcgga tttcgeggta

attcPPGEELAQH G COLGEYQHleLIARCRENNTcAI8GoRage 104 01 March
2007 FPO4-0397- OOSG FY( Sequence |isting) gcagtttcgg

ctttperaggoeyga et gg@tattdibs tcggegegatcttygydét gcc gccagegegt
4440 tggcggcatg tggatgccga gttccgectc gagctcggceg
oG 5&%@8%% EEPRGE tG ey iccgnyeoais gﬁéﬁ@t gt cccagt

caccagt.ga ttctt t cat caggc ccg agcc 4560
i PiGre ot - TR ibud- QBRI 280 gaco goouccgcar
aga RIACOBACH L 104000 £1bRLUB S A 9GP AGLEIF2600C 9Tt gaa
cggctctgcc agcgcccaca cagcgtgtgc 4680 gtgcccgtta

aga@Of00Odtetag geacgat egdccgl tecggegacaggat gsib cC cggccgcecga
4740 cagcgcccgec agcgcggegt ccgggtggtc aacgtccacg
stazgergugteengeres egeettea agagrsed8garizciet teyayge t ¥Wyact cgat gt

ta%F gc atc cag%gcgtct atcgccgca tccgg}ggac 4860
alggEe GG ARG UGt ST S #FachGtggt agccacagcet
ceg %&é‘%ga%g éfc%?cgmaggcg%ggcg}t g%cgat cgccg%gcgéﬂ:g%g asseggcaaccat
g aacaca  ctcacacaca agdtcgatt attccggtac
aca@RCAGHL Cdlha 6ORBYL C@PR cdPhdettcatchesbed-§UBEEYY t cCt ccagac
5040
ccacaccgge caccategee acggeeceeg acgeaacaag caataaccac cecatgageg 5640
gacggtacaa gegecgacge cggetggeeg ttaggtecge gecageeegt gaccggaceg 5700
gegaagegtg cegetgggeg gecegecgtg gegecegtce cgtgeeegtt ctgaceggtg 5760
gicteggteg ctegttecte geglccteac cigeeggtca geecgtgace ggactetaga 5820
ggatcecegg gltacegaget cgaaticgta atcatggtea tagetgtttc cigtgigaaa 5880
tigttatceg cteacaatic cacacaacat acgagecgga ageataaagt gtaaagectg 5940
gegtecctaa tgagtgagcet aactcacatt aattgegtip cgeteactge cegettteca 6000

gicgggaaac cigtegigee agetgeatta atgaatcgge caacgegegg ggagagecge 6060

titgegtatt ggagetigge actgggecaa getgaattic tgecattcat cogettatta 6120

Page 105



ctttgagatc cgctccagaa acgtccacaa attattgggg tacgtcgaac
caagccttat 5100 caggtatccc ggggttccgg gggt gaacac
caccctccga ccggtccaga atccgtcgat 5160 ctcacctatc

cgct cgaagt ccttgagtca gtgacaggac cactgctggg ct ccclAybdipech 2007

5220 agaaggcaag tga ﬂgﬁg R cianee gge@gggaagtcg
tcao&&&%ﬁé@&&@& ocgg%gggl{ &gégga% gcct%g@aq& &i tcgacgccag

gcccacacgc acaatccgct tcccacgagg gacaccaccg 534
acg @t@GOHeaCE: el glattgadc 6HeREt GiceAact gaggcyccy gtactgctcg
tttgacagga 5400 actgcagggt cggtgagctc gcgctgggceg
gragatiberares? prlaget sebecegtcgreiggt aattFHg6 (30 cgcet t gggg
ccaagcgaag acacccaccg cggcagcgat ggcaatgcac gt ggat ggga
USR] AR YRS AR R ATHE 4RI # T 81§ ccggeccgag

cgrr?‘%agc %aa&g%%aa%&c%&% g&ggcﬁ% gatc T SRGACCYgH caccatcgec

acggccc acgcaa §accac ccca gagcg 5640
wmgﬁ&ggﬁggéﬁu%%g%@gﬁﬁggm%gggagggﬁggﬁﬁagﬁtgcgc gccagcccgt

gaccggaccg gcgaagcgtg ccgctgggcg gcccgecgtg
atat@SGCRSYLGE st gt cagteict etgaeagahgeti 7600 gt ct cggt cg

ctcgttcctc gcgtcctcac ctgccggtca gcccgtgacc ggactctaga
%gﬁgyUﬁgﬁﬁﬁﬁé%@@gég@%ﬁ@@@ﬁ@@@E@&@@$¥%d?§)atcatggtca

ta tttc ct aaa 5880 ttgttat ctcacaattc
cerq i e A G SRR ARGt ASBcCt g D040
taaa@&ggg%%&% t%ﬂﬁtﬂ%%gg%{ ct@a@éaﬁgcg%&g?a%t gaft gcgttg cgetcactge

ccgctttcca 6000 gtcgggaaac ctgtcgtgcc agctgcatta

ccag%fg@@%étﬁt%ﬁ 6 ARCOLQCE0¢2020068012006Q0 tttgcgtatt
ggagcttggc actgggccaa gctgaatttc tgccattcat ccgcttatta

cttta@daPociggpet ate@dBaced tedtuted g2 @O tictecattt 6840
FPO4- 0397- OOSG FY( Sequence Ilstlng) tcacttattc
mgﬁ@&é@?ﬁ@@ﬁmgﬁﬁﬁéﬁﬁ?%ﬁ“ﬁﬁ@@@%%ﬁ%ﬁ‘h@%@ctgcct t aaaaaaat t
ccecegec ctgccact c gcagtact gttgtaattc
B R e S o s P

agttbdat 9886 el HARLEIC A LAHERNGRRC.ACEHHIt cge 6300
cttgcgtata atattggccc atggtgaaaa cgggggcgaa gaagttgtcc

gatcBttoat tt Gga@dictdnle geghdet amaitagaaaaghyggti3o aaact caccc
agggattggc tgagacgaaa aacatattct 6420 caataaaccc

ﬂﬂ%%@a@@@ﬁé&&%@@g%@&@@P%wﬁﬁﬁﬁ@@gﬁﬂid@é&gccaca tcttgcgaat
6480 ataR% aaact %% aaatcgtﬁﬁé ggt attcact
accigeesly g etiat 6% éﬂTFF“ @ et at ggaaaacg
c ctcac 6600
cttc%ét 2 %9%89: cge%{a& GRG g@a%&%‘&%ttag%‘éac@’a G

at tgcc acg t gagcattcat caggcgggca
cttedgAatcglgaa.Lefbs (iaaagaesog: @lanaachbg tgcttatttt

tctttacggt ctttaaaaag gccgtaatat 6720
tgetgecagt ggegataagt cgtgtettac cgggtiggac tecaagacpat agttaccgga 7380
taagpcgcag cggteggect gaacgggeeg ttegtgcaca cageccaget tggagegaac 7440
gacctacacc gaacigagat acctacageg tgageatiga gaaagegeca cgettececga 7500
agggagaaag gcggacaggt atecggtaag cggeaggete ggaacaggag agegeacgag 7560
ggagcticca gggggaaacg ceiggtatet ttatagtect gtegggtitc gecacctetg 7620
acttgagegt cgatttttgt gatpctegte agggepecpg agectatgga aaaacgecag 7680
caacgcggcc titttacggt teetggectt ttpctgpect tttgeteaca tgttetttce 7740

tgcgttatee cetgatictg tggataaceg tattaccgec tttgagtgag ctgatacege 7800

tegeegoage cgaacgaccg agegeagega gicagtgage gaggaagegg aagaagetca 7860
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ccagctgaac ggtctggtta taggtacatt gagcaactga ctgaaatgcc
tcaaaatgtt 6780 «ctttacgatg ccattgggat atatcaacgg
tggtatatcc agtgattttt ttctccattt 6840 tagcttcctt
agct cct gaa aatctcgata act caaaaaa tacgcccggt agt gabtdach 2007

6900 tttcattatg gtga $.9a36¢ %&ﬁmﬁﬁh ccgatc
ttc g%@c&%éﬁtﬁg@&t& a&étt%éég %gg@%@t aggéggc& Q ttcccg

gt at caacag ggacaccadg attta tctgcgaagt 7020

acg@adclote@ios e gadggagtst-Coatbaagtagitagacccc gt agaaaaga
tcaaaggatc 7080 ttcttgagat cctttttt tc tgcgcgtaat

tecgiigetzgetittgrcasacaadaergetizcdare geety 14038 accagceggt g
gtttgtttgc cggatcaaga gctaccaact ctttttccga aggtaactgg
7200 cttcagcaga gcgcagatac caaatactgt ccttctagtg
tagccgt agt taggccacca 7260 cttcaagaac tctgtagcac
cgcctacata cctcgctctg ctaatcctgt taccagtggc 7320
tgctgccagt ggcgataagt cgtgtcttac cgggttggac tcaagacgat
agttaccgga 7380 taaggcgcag cggtcgggct gaacgggggg
ttcgtgcaca cagcccagct tggagcgaac 7440 gacctacacc
gaact gagat acctacagcg tgagcattga gaaagcgcca cgcttcccga
7500 agggagaaag gcggacaggt atccggtaag cggcagggtc
ggaacaggag agcgcacgag 7560 ggagcttcca gggggaaacg
cctggtatct ttatagtcct gtcgggtttc gccacctctg 7620
acttgagcgt cgatttttgt gatgctcgtc aggggggcgg agcct atgga
aaaacgccag 7680 caacgcggcc tttttacggt tcctggcecett
ttgctggect tttgctcaca tgttctttcc 7740 tgcgttatcc
cctgattctg tggataaccg tattaccgcc tttgagtgag ctgataccgc
7800 tcgccgcagc cgaacgaccg agcgcagcga gtcagtgagc
gaggaagcgg aagaagctca 7860 Page 106 01 March 2007
FPO4- 0397- OOSG- FY( Sequence listing) ttcgccattc
aggctgcgca actgttggga agggcgatcg gtgcgggcct cttcgcectatt
7920 acgccagctg gcgaaagggg gat gtgctgc aaggcgatta
agttgggtaa cgccagggtt 7980 ttcccagtca cgacgttgta
aaacgacggc cagtgccaag cttgcatgcc tgcaggtc 8038 Page
107
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