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01 March 2007 DESCRI PTI ON NOVEL PLASM DS AND

UTI LI ZATI ON THEREGF Techni cal- Field [0001] The

present invention relates to novel plasmds derived 5
fromany of mcroorgani sns bel onging to the genus 01 March 2007
Rhodococcus (hereinafter referred to as "t-he genus
Rhodococcus") and to utilization thereof. Mire
specifically, the invention relates to plasn ds or

EEE '?E lr zga{ o Sinply as  ESGRMEHEN) ™ ana™Co
am noket ﬁﬁ@\g@mm%&@ﬁfmﬁQﬁT%ﬁW
an Eaphieal Bleldhenm VeBZ?kS?Z‘LﬁSh?\'n P0002] The genus
355@ ot adie Bl SpSe R et T mo VB By derived
Boehicob pIAPHEERAShe bl aiRg o (B8 beflh ﬁ’%‘ﬁd"“m‘s
éﬁ%@?‘ﬁ"? it ‘ré"n% B UG SRRl BT pilization
amgﬁ ﬁt oh y 0‘5‘8'61%3 ﬂ%ﬂﬁ?,eﬁaga; it?\?’ééﬁ’ogggéla}r’& fcg plasmids or their
S Y TR b oo
bidrpt  Ysgf U'to en 3 aRdoldie, | VeRtom, t NeaRsRovmants,

Rho occus.” However, the devel opment of vectors
Su'ahﬁ@bg ﬁ:ﬁfe hég ﬁ%sre'a%&@é%%oﬁfdtﬁlcﬁ‘ﬁ)ﬂ“ asdthoAdsand optically
| agge ehi nd. a few strains of the genus

Rhadgee %ﬁﬁloﬁfbtﬂlcﬂ ??ﬁd{l@ﬁl@ﬂ niéthBdp vatsichdgilizeathehy, 25
Rhodococcus sp. H13-A (Non-patent docunent 1),

Rhgm@@@d ARgdochrous ATCC4276 (Patent docunent 2),
Rhodococcus 1 01 March 2007 rhodochrous ATCC4001
g @02] docuffirt gdhusnkhéestnees ciss knewyt hoopridike enzymes

FO12320 (Patent docurrent 4) .

involved in nitrile metabolism and to produce enzymes which
asymmetrically reduce aminoketones. In particular, Rhodococcus
eryfkropoli& is known to have very high aminoketone asymmetric
reduction activity. Such microorganisms and enzymes act on a-
aminoketones to high selectively produce optically active f-
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 producﬁdn of u_seful enzymes- and the like in the genus
Rhodococeus. However, the development 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 docunent 1] W001/ 73100 [ Pat ent docunent

2] Japanese Unexam ned Patent 5 Publication HElI No.
4-148685 [ Patent docunment 3] Japanese Unexam ned

Patent Publication HEl No. 4-330287 [Patent docufreiarch 2007
4] Japanese Unexani ned Patent Publication HE No.

9-283 79 10 [Patent docunent 5] W02/ 070714

[ Non- pat ent docunent 1] J. Bacteriol., 170, 638, 1988

MR, KA Aot 5, S o
iS {T}rsm%@f?fi TR G ER RS (e ?fm” -
SO TP BRSO P

and t _ﬁei r prbo)l%l%ﬁlg z%ﬁ%ﬁén@yrgloﬁggﬁgéc f 00 Sﬁgﬁ]%%esPatent
or SYHEERRAELNEPTBEES hat can' be used as vectors.

for such a h é%i’l?‘:ttﬁfcu?ﬂéﬁlg@] [J%?gé%sééggﬁeﬁ%fﬂeﬂm Patent

to create recondl nant m crobes” sul

in 'lirciaﬁbnq@%;[l\gtﬁtﬁh%()ﬁwm anong Rhodococcus

erythropolis as am noketone asymetric

reduction anPHﬂehY- ddtupaért cui arfaphhedsd Tdddahined Patent
obj ect of the Invention to provide novel plasmds or

t hgybliRatibhFEPNb. 2R 28B3gnent s which can be used to
create such reconbi nant m crobes. [0006] If a plasmd

such as desciPiedt doouments] WOOB/B70%84 it 2 01

March 2007 woul d becone eaSy to construct a shuttle

vector that [Nohepdteapbbewseanl]inBatteeiolniliily6ds, 1083
is therefore a second object of the invention to

pr mbchspuelofqh'ednvsﬁqimce data relating to DNA
replication (replication region, etc.) necessary for
cofsoblems tmbeSodved by thhdhvertioB 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
systemé are preferred from the standpoint of safety of the recombinant
DNA microbes and their products which may be used as foods and
additives. It is an object of the present invention to provide novel
plasmids that cé,n 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 énzrhropoZis 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 :
provide shuttle vectors that are replicable in both
t he genus Rhodococcus and E. ‘colt. [0008] It is a
fourth object of the invention to apply the shuttPeMarch 2007
vectors to an am noketone asymetric reductase. 10
Means for Solving the Problens [0009] The present
inventors carefully screened plasnids for vector

CoRHIA L LA B EICES BRI LA SR Bt over
Lo 0B BRSSPSR T SredR APkt imenton
POSROTLE GG SEhuBl AR oL IR
ST R TP g SR gy

datvgc 01.pI asm ds and shuttle vectors that achieve the
obj ctt S" stated above, and 20 the present invention

nag ey eupon heep (BRPLBIRY. of 994 L SABGH L6 ahigkiad Mt

ent” 1 nvention provi ragnen

I i t: . t ;
g ggﬁggsd tl?atsﬂ'létrk cysle lﬁrt%otﬂ tHS%%ﬁﬁﬁ Rhddrpelas BBaE. coli.

or pr uction of an a oketone asymmetric

r eft?v%o se, andis @ fORHCHbfet I QRUGTV Mo t@'?apgly the shuttle

op al’ly active am noal cohol, according 25

f obber§th bi)aniokefne 4shmmeé rbdaaasat havi ng at

| east one nucl eoti de sequence selected 3 01 March

200 ears' fomnSdieirg tiepPrblemst i ng of the nucleotide

sequences set forth as SEQ ID NO 35, SEQID NO 36

anf0ED | D NDhe3prededt Aviehesrs dacefullypactéemedDigdasmids for

fragment thereof, characterized by conprising a DNA

r epectoatdomsimetionnrioay iangorg Rierkicoroes ratidiest antk as5a result

sequence selected fromthe group consisting of the

nudiseovirtel severahcrsveeplasorith usabdE@s pesOrs 31 ISEd-vector

IDNO 36 and SEQID NO 37. (3) A DNA fragnent

hasysigmst | 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] Speciﬁéally, 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 group consisting of the nucleotide sequences
set forth as SEQ 10 IDNO 1, SEQID NO 4, SEQID
NO. 14, SEQ ID NO 17 and SEQ ID NO 22. (4) A :
plasmd 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

SEBrD thibral ebs e i SRR Rt he bl Yohes SEQ
F HnSRE S8, oD B SR SR AGEAT, Pel g% P

navtha a8 ¥ pepmial BN Ac PR REH, RiBhidrged by
tsgf%o L?ijﬁnéga Z@%ﬁ"} %Ek%ga@(gn téjé%“ﬂf ?}lf%glé %% %E%u BlE Jipeleotide

R e e T

se UR&C fy Sytrd of

sy airogs SE R ¢ SEQ 1B HO, B SER LN AL ARLSEQ D
IDNL\@3 6 and SEQID 25 NO 37. (6) A DNA fragnent

having the nucl eoti de sequence set forth as SEQ 4 01

A P SR APl

! c_har ac _ conprisin
pr ’ i gHeaC h as SE
fort Gﬂgg gZSEth :Q:B'ﬁ%igtﬁx%éf’%hd(ﬂgl;jélgggltlg? r%q g or ageg% a?s Q
DNfDf e "ES EQhENaqd): 4 IsEaciiei@ed S EQAMPINGt 1 #d SEQ

coding redion for a DNA replication-related protein
hayDmg(at23d.east one nucl eoti de sequence sel ected from
the group consisting of the nucl eotide sequences set

f 081)1 m%&ﬁ@id [brN@.S]%zlntia&SEDNA Oiriemedit thecediD dia@radtérized by
SEQ ID NGO 17 and SEQ ID NO 22, 10 conprising a DNA )
r epbingaising aegodinghasgion dor | 2ddIN dneeplicationtfedated protein
sequence sel ected fromthe group consisting of the
nubbreitg de least one nucleotide sequence selected irom 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 NQO: 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 ID NO: 14, SEQ ID NO: 17 and SEQ 1D 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 sequence set forth as SEQ
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sequences set forth as SEQID NO 35, SEQID NO 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 plasmd 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

Baﬁj l: 27 EcoR |: 2, _Kpn I 1, Pvu _II: 1, Sac I: 1

an SNQ-I 61 and the size is approximtely 5.4 kbp.
20CH19) A B3RN0 oy B SOl ReeeE. A8 by
SRS SR ek 35Bh PAEHY i ubRafidsegupnce set fort
(P abSETSG e S0 one i st e seehce

t

colEbrE e RT i PR GRS BhEREE RS Rk ized by
70 ' j . j ) I ' :
PP, sidinBere e fg s 2Rar ﬁéﬁ%qaﬁgﬁ-@%ﬂ protein
ool 8, R RS ThORHEP SERlaReIARE bR e proup
gggsﬁl%gﬁgg ogﬁ‘&l& i C'Pé)(?tli(fé)géfg%ﬂé@ QEHESER Bs FROI 1T Noa;, SEQ

Q1D NG and SEQ ID NGO "72. (14
A AGNIHO TAYING: a4, SEE IDNOVdEahidSECERIDenIs: 22,
sel'ected fromthe group consisting of the nucleotide
se £ DIA heghicafh rtBloiOnadthe SEQeh B Midleotide
SEQ ID NO ~44, SEQ I'D NO 45, "SEQID I0 NO 53, SEQID

NCseRRonceEQel 218D fifin $EE IgPod cohsisHb@ I6F the rhRtleotide
and SEQ ID NO 69. (15) A plasmd or a partial DNA

f r geteiticet et dofth &h8FEQ B N3d3By SEQMD NOngbaand SEQ ID

coding region for a DNA replication-related protein

hai(hg 3%, hedstorapeising | 2 qirottsequehae satiogt the fmmieotide

P eomencs set forth as SEQ ID NO: 76.
(9) A circular plasmid characterized by comprising a plésmid or a
partial DNA fragment according to any one of (1) to (8), wherein the
numbers of restriction endonuclease cleavage sites are BamH I: 2,
EcoR 12, Kpn 1: 1, PvuIl: 1, Sac I: 1 and Sma It 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 according 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 seqﬁence selected

from the group consisting of the nucleotide sequences set forth as SEQ
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15 consisting of the nucleotide sequences set forth as
SEQID 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

Qgiﬁfﬁﬁﬁﬁ%%ﬁﬁm%gml@@@ﬁ@sg gtjpf orth as

NOUL35A gestg  Seppria G AD gmel Meeffisligcisglzed by
co gﬁh%?%g g&:ll Rﬁ%&f‘gﬁigﬁi?ﬁ ﬁ%ﬁ@f%vﬁiﬁ#@eﬁg ofi_Af8cotide
coReusidRe eEcBaTTRET B, 56688, iRl Ppfothe nuclootide
SSUagE S 0 by SHOTRNL). SEQEENGL g s

t hereof, characterized by conprising a
coding region for a DNA replication-related protein 5

a0 Ao L AFS R OER O o gk st
f D
R Sl of T e ul Rt S

ADD0 SRS N, SESEEDRCER, B0 SN 2550 1D

| eagd: gne ITepINde 55eFFENaPH NDHeTEeEENAD NO: G19WEQ ID
e

consistihg of th nucl eotide sequences Set forth as

SEROD6ANQndOEQSERNG; ¥9, 71 and SEQ ID NO. 72, and

conprising a pronoter region having the nucleotide

seqlEnee patmidorha aar$EODNDANGaghtent( titredt, isracterized by
fragnment having at [ east one nucl eoti de sequence

setentpribing 5a f codingh eegionu for ansDMNA ngepdfcation-related protein
nucl eoti de sequences set forth as SEQ ID NO 67 and
SERaving\N@t lemst (o8¢ wugkasde dsoquencgaselestednNrom the group
fragment thereof, characterized by
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 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 ID 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 robilization protein region having at -

| east one nucl eoti de 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 2007
fragment havi ng 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

efiHEGlesBer aes ST AR Lt 25 ABC SERALF NO: 71
D B QI S 72y agmont aceordi ng o any one of (12)

s A B LR o I s
s GowpisteBay ik afeiofiphof RAA ISIRRRGE IR, Brotein
E Ega\fﬁ&ré %&Ei@&ﬁﬁ%ﬁ& %3%%1% gs%ci‘feg)fE)As?Le%f%r?i”rBﬁl &hENgroup
SR AR R A o o s
(AP S0, S DL e a5, OO 5,
D/SEETIL K085, RTRENOR RO DL . BB s
8 SmrD . 50 A OR g

g ?Ict(d'f?b{lg%zclé&idé S RHce! de@el fReMOthd fdupoc@stE of the

(26) and a DNA region replicable in E

cohiicleo?i@e S%q]u%ﬁt:@er sehfrec i€ SE R ADON(ReTMOSEQNHD MOk €d. and
using a shuttle vector according to (27). (29) A

o801 DAL, 7L gt e o Qg
( 2fipcleotide sequence set forth as SEQ ID NO: 76. |
(18) A DNA fragment 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.
(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 nuclebtide sequence set forth as SEQ
ID NO: 75.
(21) A plasmid or a partial DNA fragment thereof, characterized by
comprising a mobilization—relatled 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 to (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 -asynmetri c0l March2007
reductase 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

KR S5 SHEBEET: (A S R o
SRR T Rl 88l BB P 4, s
S SR i A R e S1 0 00

B8 A S0, ol 450 R SEBRERY N 188 5 spQ 10

nuﬁ@iz acid that hybridizes wth nucleic acid having
a nucl %ti de sequence conplenentary to the nucleotide

oA A ogRiSERd NIRRT By PR %0 0),
oA AP O aRE J85761 i (el Sesipmmlo e

tr R 6888l ning a vector according to any one
of @%%? to f%‘g .éa(35) A nmet hod for production of an

g (DPKAL DREA Sy RBhT havinddthe! Mecleotid® sehbelce semortess SEQ

ulturing step in which a transformant according to
(3¢ Wey:ci tured in mediumthat allows growh of said
transformant, and a purification step in which the

anm POk At DIGAafgTRinti chardedtietdssy congurisifig edpfomoter region

said transformant obtained in said culturing step. 20

( 3phvigmtichadc]Eotide sequendeoset dortiraoPEXHD IYOadti. ve

am noal cohol, wherein an am noketone asymmetric :

r e(RIE)Y @ eshuittlei wetobyrepheabler imltiztdtema netlboging t036)e genus

is reacted with an enantionmeric mxture of an .

a- Rhiodoketore andnfownd, ransk esanuedngya pheshis] loswargial DNA
ener al '

) fragment thercof according to any one of (1) to (26) and a DNA region

replicable in E. coli.

(28) A vector characterized by being _construt:ted using a shuttle vector
according to (27j. |

(29) A vector characterized by comprising a plasmid or DNA fragment
according Lo any one of (6), (1), (25) or (206).

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

(31) A vector according to (30), characterized in that the aminoketone
asymmetric reductase gene is a nucleic dcid 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 [Chem cal Fornmula I ] 9 01 March 2007
O R (XYn R2/ R3 wherein X may be the sane or
different and represents at |east one species

sel ected fromthe group consisting of hal ogen, | o@eMarch 2007
al kyl, hydroxyl optionally protected with a
protecting group, nitro and 5 sul fonyl; n represents
an integer of 0 to 3; represents | over al kyl; R2

gcﬁrﬁz é’éﬁrscée%lﬂiﬁigﬁécwﬂi aﬁq'%i@agﬁgée nsttaflygon or
< JHNBIGR oF oRFthm Hoprality 43 apirep 2fds, ey fRcAnipoketone

opti cal qu;wactlve am noal cohol conmpound represented by

théSSfIBF“r CHGUHEHRR 8 ¥ nul a (2): [ Chemical Fornmul a

2 575y 0 SIS B o

‘2_ogs7ymﬁ?eqn€%dﬂ%t§s% A5 1d GhPaE CabiPEoAMLANg the nucleotide
sequence set forth as SEQ ID NO: 79, or a nucleic acid that hybridizes
with nucleic acid having a 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).
(34) 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

reducfase 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
production method of (35) is reacted with an enantiomeric mixture of
an oa-aminoketone compound représentcd by the following general
formula (1):

[Chemical Formula 1]
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(37) A nethod for production of an optically active.
am noal cohol, wherein a transformant according to
(34) is reacted with an enantiomeric m xture of an -
a- am noket one conpound represented by 5 the fol | &Mrgch 2007
general formula (1): [Chemical Fornula 3] 0 R (1)

R2/ N \R3 wherein X may be the sane or different and
represents at |east one species selected fromthe

group consi sting of hal ogen, |ower alkyl, 10 hydroxyl
optionally protected with a protecting group, nitro

and sulfonyl; n ©epresents an integer of 0 to 3; R1L
represents | ower g r'R2 and R3 may be the sane or
differggg LA ePT ey at |east one 15 species

sel ecte he grjoup consi st,i ng of hydrogen and

| oner al kyl; and *hrepreseﬁfs(a mretric carbon, or a
salt thereof” to gybduce an optically active

am noal cohol confound R?epresented by the foll ow ng
general formula (2): 20 [Chem cal Formula 4] 11 01

March 2007 OH R N (2} Rz~ R3 wherein X, n, Rl, R2,

R3 and * have the same definitions as above, and

hayi . . i Lo .
mﬁﬁoégel}nﬁx By lfﬁd(t:lgftshﬁfé ofclifferlt a gg%egfem% 1Ie8& one

of an -opti I'y ‘active ‘am noa
species selected from the group consisting of halogen, lower alkyl,

hydroxyl optionally protected with a protecting group, nitro and
sulfonyl;

n reprcsenté 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 pfoduce an optically active aminoalcohol compound
represented by the following general formula (2):

[Chemical Formula 2]

o(2)

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

10
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5 according to (37), wherein thé production nethod for
the optically active am noal cohol s carried out with
further addition of a conpound represented by the
foll owi ng general fornula (3): [Chemical Formula 8liMarch 2007
RI0O A N~ (3} Re 10 wherein A represents the
following formula (Y) or (2): [Chem cal Formula 6] 12
01 March 2007 O R41- I1C Y wherein R4 represents

L L R
o PEIR ettt SO 0 B g dnnoclcohol
Iﬁ%’&’%&ﬁ‘?] %?%r@%fqliﬁal %:cg?dmer{e glgprr%%%ds with an
heter I|c skeﬁgéo gﬁn%%@hggsﬁo 3eE$]t§1%at @:ﬂ%@étﬁed by
ﬂ}e"ﬂ)ioa% L PR h B et 10°R6 or a5 to
he@ﬁ%ﬁiiﬂéﬁh MM bonded 1o R5 o Ror R

represents hydrogen or optionally substituted Cl-6

al kyl; 15 R8 represents hydrogen, carboxyl, optionally
substituted Cl-6 &l kyl, a 5- to 8-nenbered

het er ocycl i c_skel tgn Rrbnt ai ni ng 1-3 het er oat ons

(1)

wherein X may-be the same or different and represents at 1east one
species selected from the group consisting of halogen, lower alkyl,
hydrbxyl optionally protected with a protecting group, nitro and
sulfonyl; |

n represents an integer of 0 to 3;

R! represents lower alkyl; A

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 followin g general formula (2):

[Chemical Formula 4]

11



13 01 March 2007 which is.bonded to R4 or. a C5-10
hydr ocarbon ring which is bonded to R6; R9 represents
hydrogen, optionally substituted Cl-6 al kyl, '
optionally substituted d-6 al kyl oxycarbonyl , 01 March 2007
optionally substituted acyl or a 5- 5 to 8-nenbered
het erocyclic skel eton containing 1-3 heteroatons which
is bonded to RS or R6; and R10 represents hydrogen or
optional |y substituted Cl-6 alkyl, or a
pharmaceutical ly acceptable salt or solvate thereof,
for production oB an optically active am noal cohol .
10 (39) A shuttle Vectoq according to (27), having a
nucl eoti de s e ected fromthe group

consi st¥)n | eoti de sequences set forth as
SEQ | D NG I D NO 200{ 2Ef fect of the
I nventi on | asm ds of the invention are

novel plasm ds unkpewn to the prior art, and are
val uabl e as vectors fofr® host-vector systens bel ongi ng
to the industrially useful the genus Rhodococcus.

They are of particular utility in the creation of

" CGHIBERARL nTROT RBCR® ahAPA AR e oS MIHBbYLS
r educ ?on éP?R? Ry and Héﬁeﬂ%igﬁgﬁe 0 tiofi® ic .

ani noket ones. asymetric -

" CHE HaQh & ThaBedRABAEA Rtk dghi ch such 20 i crobes

may contribute Is a reaction for production of d-(1S,
2S SgU AN ¥o2- a%t bylisallpoactive PARIIMbalcohal
I Z?|’08r)gpl§ng:‘r%g.EHF%%%3j|ﬁ1f£|ﬂhlg€ppI gsm ds %Sfl thg iaﬁ\}‘efﬁti on cgr(lz oHe

COgxesTding 1ol (‘ﬂfl)‘? wRBesacare %Zoéﬁétﬁo@ﬁﬁetﬁtﬁi gbprebeceptically

be used not on alone for their replicating

f upgfive@aminshlIh igsandedaut ich fhabet dddititmabf acorhyound
25 inserting different protein (for exanple, enzyne)

gengschated thethedidl fosvigigt gerershiatsulat(3)s possible to
express the proteins sinmultaneously 14 01 March 2007

i n[Chendeaie orphila 5]

RIO

N/ (3}
A\‘/ \R"
RS

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

[Chemical Formula 6]
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[0014] The shuttle vectors of the invention are useful
for creation of industrially useful reconbinant

m crobes of the genus Rhodococcus and Escherichia
coli. 5 [0015] The nucl eoti de sequence data rel at Phifarch 2007
to DNA replication obtained fromthe plasmds of the
i nvention may serve as the basis for construction of
the aforenmentioned shuttle vectors, and specifically
they provide DNA fragnents as constituent elenents of
the vectors. Brief Description of the Draw ngs 10
[0016] Fig. 1 is a restriction enzyne cl eavage map of
plasmid pRE§L1I00. Fig. 2 is a restriction enzyme

cl eavage map|lof plasm d pRET1000. 15 Fig. 3 is a
summary il u%t ration for..,cpqsgructi on of shuttle
vect or . Fig. 4is a summary illustration for
construction of shuttle vector PpRET 1102. Fig. 5is a
summary illustration for construction of shuttle

vector 20 pRET1103. Best Mde for Carrying Qut the
I nvention [0017] Preferred enbodi nents of the
invention will .now be explained. [0018] The first

ol L4 of 4t , O e anlasmid | 5
from é%él g{en@réé%@ggigccg_g?n’opﬁgagg]rlgvéa@{t/@ﬁtt%ﬁeggo .alkyl, a
Speg-io drécaito RY WRidSH BbRded 19K P8 PR Plembered
Rhodococcus erythropdlis 15 01 March 2007 | AML400, .
I A ; StHat ) i dedto R
USRI ORI  SUabio Yy MOl bied 0

cl paneRli€alorinhgla 7lestri ction enzymes shown in Table
1. "The plasm ds isolated fromeach of these strains

are designated as pRET1100, pRET1300, pRET1500

RS

, 6\\0

R\\L v (Z)
'J/ ™~

R

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 R9;

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 RQ; |

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
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5 and pRET1700, respectively. Plasm ds of the
invention may be prepared fromthese sanple strains
by publicly known nethods (for exanple, boiling,

al kali dissolution, cesiumchloride density gradi @hdMarch 2007
ul tracentrifugation: Lab Manual |denshi Kogaku, 3rd
Editi on, Chapter 10, pp.55-59, Maruzen). 10 [0019]

~[Tabl e 1] Restriction Nunber of Fragrrent si zes enzyrre

I Kk

5. yhiggs popdad 0 1) aF AL 114 hydisicathon ritEwhick it binded to
¢[ 0020] Fig. 1 shows a restriction enzynme cl eavage

rra for PpRET1100. This plasmd was sequenced by a

DU kg BB 00 ek LRGSO bbonatly
SRR A A MY S 455 Ror o 5
* 08B RS PAEBION chpihifs F 2heRRosloms which

de{gy&rlﬂé/ toﬁRﬁﬁ. d%i)llly it may be isolated from

exanp odoccus rhodnii JCMB203, has a size

g eggg{ﬁ}éb%&ﬂﬁﬁ%% lgglt% [ ctﬁlaclnﬁi 5@‘%‘%@ élH(:?l"?l'abl e

o oL TP RNy R cPIRasl, Ayt T rodcton

;r gﬂﬁgﬂgtﬁaﬂﬁ&mﬁm1wwﬁop| eavage sites BarTH | 2
(3"9) A shuttle vector according to (27), having a nucleotide sequence
sélected from the group consisting of the nucleotide sequences set forth
as SEQ ID NQ: 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 arc valuable as vectors for host-vector
systems belonging to the industrially useful the genus Rhodococcus.
They arc 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
microbes may contribute is a reaction for production of d-(18S, 28)-
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 express the proteins simultaneously
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Pvu Il 40.1, 1.4, 2.0, 2.3 Sac | 3 0.9, 1.0, 3.9

Sma | 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 501 March 2007
method and its full nucleotide sequence was reveal ed

to be 5813 bp set forth as SEQID NGO 74 of the

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

caft BSsEBeClef i ned by the restriction enzyne

o BRI, 2 DR AE e Lot B8 B BPAG  rcatin
Ol 5 bl Ml S SEIRL glh S Rileoccus

hayi a;si.ze. of approximtely 5.4 kbp and possessi ng
th@&g’ﬂl‘q%wlﬁélq'%%@ri ction enzyne cl eavage sites: BanH

1 BO°F, ) Foe SRlrdiad ettt S fp PR SHeplcaton
RNOBIRERGE @1@&@;@gﬂ%n&&gbggmeem«e‘fﬁi&f/n{bﬁgg@gﬁ%ﬂh@@s for

approxi na possessing . .
sl TP o RgRRoRd ?Pgé?ﬁ{%""%?%sn%(d; Stcffically
L FRFTUBFTIE INAHEREAR B cobfiglogerleonFET R o

t hBFFefiDe {i6hest ﬂiéq)%w:iﬁg@ce of a group of

nucl eot 1 de equences (open Feading franes, :
he%(ﬁj%?fter "orf") coding for proteins 17 01 Marc
2007 or DNA replication or other functions. [0026]

In the Fgl evariy taealsirt@lor | ehghme Didfeaveiglei aabpowf plasmid
refers to using DNA itself as tenplate to formtwo
doplnEq-lsll{]()anded_ DNA nol ecul es exactly identical to
exi sting doubl e-stranded DNA (parent 5 DNA). The _
repl i caFigon 2mes hanirestriciitsi sezywhet ielesvageagesp of plasmid
initiation fromthe starting point of replication
(reREId®G0on origin), DNA chain
Fig. 3 is a summary illustration for construction of shuttle vector
pRET1101.
Fig. 4 is a summary illustration for construction of shuttle vector
pRET1102,

Fig. 5 is a summary illustration 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 Rhodococeus, or a derivative thereof. Specifically, it |

may be isolated from, for example, Rhodococcus erythropolis
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20

el ongation and ternination. During replication, a
portion of the DNA double strand is unravel ed and new
DNA strands are synthesized conmpl enentary to each
si.ngl e strand. The double strand is unravel ed 10 ByMarch 2007
DNA hel i case and helix destabilizing proteins (also
known as single-strand DNA-bi nding protein), and the
unravel ed portion is referred to as the repli catl on

iémetﬁgﬁﬁfi@iuDﬂﬁl‘){%W o JENR 0, %Oﬁ%f’ by Size of
a”d R el 4 R P 0 G0 Sl ERabBRle by e
f’ Lée%fﬁgaﬁ%tg@%gsﬁoé‘%?@?@%ﬂ otk BT O SRR OB cach
Bf e BB RBe AL SRR lpgmmﬁbpﬁﬁ 1500
.10, HERL RN, BOAFRHPR oy b
0 LSRG LB LGS (i
é’;geﬁir‘}_’BFEgtl%ﬁ’ln%O%I %‘%ﬁsscﬁ?'gogprc‘egﬁf 'c?ﬂl\gﬁﬁé &Iﬁﬁ%dlent

esl| ze ases O

ﬁﬁideﬁfhfd ﬁoﬁh L #amid]Tdehbhs 304 | PditionDhapter

yrrerase Synt hesi zes a DNA stran fhe di recti on

frpgn%%— @l\ﬁ@uié‘rﬁ | aggi ng 25 strand as tenpl ate.
The Teplicat’ed DNA f ragment of approximately 200

hen biTehetia the singl e-stranded DNA from which
i's —LS—OLNQ g

2007 rormuorl | +thic ron| i r\afi on
T

R .......
mechani § RESEEGHEOM| pr r ot pmbarncl udPhigFragmene| | Giges
and hel | gngesieabi | i zi noclpavags sitewr k| gabgat her to form
the repld ca g machingry.” OCher prigal BY) | nvol ved

U[JUI SOfTeErase \vvhl ch Pt qgllﬁ;l t-wisti g
during (HEYDNA replicatton), 5 repli initiatian

prot ei ngKamdl r epl i catiloh t er mi nat i on| pot eins. The
DNA T eplipggtpyon mechanipm is describesigin detail in,

for exap Sarbou—mo—Bunshiser bult?g[ga'ku—[—lvm—em'l‘ar

Bi ol ogy [8%¢¥he Cell1" | Brd Edition |37

Kei ko NaammuFa et al. .| bp. 251-262, Kyddkusha, 1996.
[0020] Fig. 1 shows 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. Specifically, it
may be isolated from, for example, Rhodococcus rhodnii JCM3203,
has a size of approximately 5.8 kbp and is a circular plasmid cleavable

by the restriction enzymes shown in Table 2. This plasmid is

16



10

15

20

10 [0027] Upon anal ysis of the nucleotide sequences of

the plasm ds pRET1100 and pRET1000, they were found

to include sequences of AT-rich honol ogous or

anal ogous repeats and a sequence thought to have0OhMarch 2007

DNA secondary structure, i.e. a nucleotide sequence

predicted to be a DNA replication region (a

nucleotlde sequence region 15 recogni zed by proteins
oIved [ cation or a region including the
e$8§?‘¥kﬁ§£ﬁﬁﬁfﬁ@ﬁ inthe vicinity of the

E;ﬁm ntion relatlng to DNA replication. [0028]

i cat U|res a DNA replication regi on and

a reJR‘é@tr?&%r[‘Q for RuBiidrei n | §F OFMesnéRk @E\%‘)Sl\lgcbp)
DGERG T S 1 MY A AR S

pr esewBﬂmHé[ntl on it 25 DOSSI bl e toz-@bt3§ n_data

rel ati pgutld the nucleptide sequenc@d,df4,thos2. ¥ eqi ons

1;:or b 5,' rasm dS PREJLI00 and p 52 iguggjn R
o g—gﬂ@%ﬁwwr 37 were (bbntiiiod as hAlsdpbibAr2dy
f ET ' ' f
&el S ?(ralpjté ghﬁﬁ& rep%%gt@n&%gﬁgbs %gg‘b%dg%p for
eI S, S e sl ko

eﬂﬂléeo i g.éﬂtuéc Alll RutReotide ée'a[uh ce %\éﬁ@fé‘\%hled ’f'chBe 5813 bp set

sequences set f

( Ofarai as ts'Et% IDHRICROt4. Gftﬁ@%@ﬁé@@e E@{Iﬂgﬂt h as SEQ | D

17-21 (orf4), the 5 nucl eotide sequences set forth

aSl’{(ﬁE@]l D NOrhé$laémidy 6Bihe ibentivic Fmﬁrzﬂe cgegildnagpes) are
set forth as SEQID NO 27 or 28 (orf6), the

nugir@det ddas@ide s 68 d1so the defibEQ b the redttictioB@nzyme
(orf7), the nucleotide sequence set forth as SEQ ID
NQledtags g&ﬁeﬁw fHywn an T ables 1 i 2oflins, texpesreat setention
forth as SEQID NGO 33 or 34 (orf9). 10 [OOSC_)]
Comrsdomipasses thé fall pvangiverodapebbé cofculitplasmidsat i on
from pRETI 100 requires that the reconbi nant plasnid
have at(l)edstcirawler Dhlasmagl dervednfrayi anRébedoarcewasirain,
one coding region (orf) for a

characterized by having a size of approximately 5.4 kbp and possessing

the following restriction enzyme cleavage sites: BamH 1.2, EcoR 1.2,
Kpn 1.1, Pvu 11:1, Sac I:1 and Sma I1:1.

* (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, Pyu I1:4,
Sac 1.3 and Sma 1:4.

[0025] As a result of analysis of the nucleotide sequences 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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DNA replication-related protein. Thus, the
(reconbi nant) plasm ds of the invention are
characteri zed by conprising at | east one DNA 15
réplication region and at | east one coding regi on0F dfarch 2007
a DNA replication- related protein. The codi ng region
for a DNA replication-related protein preferably has
a nucl eoti de sequence sel ected fromthe group

o N el P L s 20, T

T A PN B
SRl L S Fh R e Do
P ontfeqeb iy Bential 3§ GH54EE" Q@?"%ﬁgﬁa@% DNA (parent
smiﬁtt‘iﬁ? soblife e rhe G oo 18 a0 jniffation
Mapah, 208 sta@ﬁ%uﬁﬁflﬁvesi‘%‘f)llé—#go&gtr(l%??ﬂ:l%UO?lvﬁﬂéirﬂ” I8N chain

encorrpasses

( DfonaRbhoald BinibEABAP DRl fé;ﬂlogm};naggo%{%pame DNA
70&8&%%@@%%&1 whiadeed B hew! ARG RS s "thesmed

| asm regions co or prot ei

re&?xhgﬂ’e tbeé%idhcé‘ﬁl stﬂaﬁﬂe me eumftﬁawalﬁdlst ﬁ'ﬁraveled

nuc t1de seguences se forth as SEQ I D NO

(Obj‘ﬂ }?:NAt h%hﬂb'é‘é %@fd qt%li%e%@m;eh@ﬂg f btdﬁn@s(aﬁﬁfémwn as

or 43 (orfl 1), the nucl eotlde sequence set

fOélh@lé@tr@E@ DNAlelrftHn prdﬂeﬁ‘) ahé thechaohvdled portion is
sequence set forth as S 45 or 46 10 (orfl 3),

t heefotretaot aithesrplivacion frk. f Bhe hemplBEDNA N thealisection
(orfl 4), the nucleotide sequence set forth as SEQ ID

Dx

- NCfrobd 3bto 52toward theSieplicatonuoirkos rt]dce"kaadmg] strandt, and the

forth as SEQ ID NO 53 or 54 Igé)rfl , the nucleotlde -

segneniae thetditestion dkosEQ' | © RO is5thy dlagging, strand”. DNA

nucl eoti de sequences set forth as SEQ ID NO 56-60 ,

( opdlyByerastecxibndsichecDiNid strand nie thee dirention dgpmsed to 3.

ID NO 61 (orfl 9), the nucleotide
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 template 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 replicated DNA fragment of approximately

200 bases then binds to the single-stranded DNA from which RNA is

18



10

15

20

25

sequence set forth as SEQ ID NO 62 (orf20), and the
nucl eoti de sequences set forth as SEQ ID NO 63-69
(orf2l1). [0034] Construction of a plasm d capabl e of
DNA replication from pRET1000 requires that the 01 March2007
reconbi nant plasm d have at | east 20 one DNA
replication region and at | east one codi ng region
(orf) for a DNA replication-related protein. Thus, the

((:ngf‘gl_gg}? i ?2@% tgiﬁaigﬁlgéqtgc}crh d%gghélﬁ\ﬁt%%g:r%{\ﬁrot.eins including
BRSO B
E%ﬁeﬁf@g&iﬁaﬁ@%ﬁﬂé&i@ﬁiﬂ?ﬁ il ?3##9!2‘%%?%%2{155 DNA
SO A B D e, XA e,
5 J. .. - i i t- .

"Bt Wiy OB elprbiERG st B s, The

ARG & Wr?p ﬁ)?lgz?ééﬁéfaﬁllﬂbgé idé@éf.tilﬁg% Hh?.ﬂ@jcd?ls &P, %P‘.E‘iyﬁimple,

have be I'n mobi I'i"za e region w

th - Wel.¥ ‘ | "
PSRBT SASHRIREE M ORI &F He CEA', 3ud
Mo AR! iRhSIRfe BY (K SkG Ruftaffiabad, Gy 262041 | RYoikusha,
site for an expressed proteln. Thus, t pl asm ds of

t hegggvention preferably include nobilization protein
regi ons having the nucleotide sequences set forth as
SERIINO 60 panckithiysialofi the! tfeestide seqienidesi otvhlevsidsmids

i n-mobi'l i zati on havinhg the nucl eoti de sequence set

fOpREHﬂO(ﬁE@i'%RE@IO?EL th@p36krd-doumpd asnindlude sequences of
e

construction, t DNA fragments are appropriately

sehdtiiell besedogoud be mfadogoenréponts andch eegudece thought to
sequence data. The present invention al so enconpasses

dehavati DOEA wecohBafustructira) i.cDAMmuelpoiidatsequence predicted
fragnments of the plasnids. [_OOBQ The plasm ds or DNA
f rgnieat 8 @YNAheraphivationomregion alas cudeptiae nsequence region
nucl eoti de sequences with a substitution, deletion or |
i neewoginized dfy gproteinsainvalvadi 1y BINAuseplieatigs o & region
DNA replication_region, DNA . A
including the DNA replication origin), in the vicinity of the
aforementioned orf relating to DNA replication.
[0028] DNA replication requires a DNA replication region and a
region 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 nucleotide
sequences of these regions for both plasmids pRET1100 and
pRET1000. |
[0029] First, the nucleotide sequences set forth as SEQ ID 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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replication-related protein coding regi on, pronoter
region, nobilization 20 protein region or
nobi | i zation-rel ated region, or a portion thereof, so

| ong as the function of each region is not inpair@étdMarch2007

[0038] The shuttle vectors of the invention may be any
which conprise a plasmd or DNA fragnent having a DNA
replication region, DNA replication-related protein

G e B R e R A o v
ghrNQi Eﬁfﬁ%gﬁﬁeﬁfﬁﬁéﬁﬂf %&h@?ﬂcgﬁég iomf&ég@iﬂt Mok (orf2),
230 eeBEF%@Ei e DRSS ¥ ﬁ%ﬁ} %%a§ﬁﬁgﬁg¥%gs'§gf {grf3), the
R HBAUAGEN B, oSN, PR 0
?z@u@%ﬁﬂ?eﬁ%@f@ﬁs&mﬁfhs;sg%g@?@?e?z—?@;gg@» e
c AV Bafgh fbapielee BetMrtf BsISEQ IR NRECST S 2R (I0), the
R 2y 580 BN, a8 30 (o,
PTG CkaRbY 9§g{3%% WERHIR'R FEE DA Ft 59%2[ (REIURL the

10 preferab nost preferably 2-10.
2 phAeBtife Reqibied SR ashsxegmw@s. ANGF 34 |(Mri?)2ii

sanme nucl eotrde sequence as t af orenenti oned

r eio3eat | on CoASraioPNIY eplasinid @apablealofdDRNAL edplication
codi ng'regi on, pronoter region, nobilization protein

r efto@n yRE"mz b0 reauies- that ahe drecogitinanv plasmial havae dtSleast
thereof, there may be nentioned specifically, a

nushe DNdergsingimreregibhaindybieadt 2ew eodingare@ivn (orf) for a
replication region, DNA replication- related protein
coDiNW repbicationpetated groteini dEhusyhiel (reetibingnth pdasmids of
region or nobilization-related region, or a portion
t hidvee afiyentinier ares tcharapetized nbly t comprisipg eat' deastngagt DNA
condi tions” are conditions under 20 which specific |
hyteplidatianeegummend ahicast ons woding cegipprfors BINA replication-
formed. While it is difficult to precisely quantify
t eelatsddprotens, die coding region for a DNA replication-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 NQ: 76.
[0032] For plasmid construction, the DNA fragmenls are

appropriately selected based on the aforementioned nucleptide
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exanple is a set of conditions that permt

hybri di zati on of DNA with high honol ogy, such as 80%
or greater, preferably 90% or greater or nore :
preferably 95% or greater honol ogy, while not 01 March 2007
permtting 25 hybridization-of DNA with | ower

honol ogy. More specifically, there nay be nentioned
hybri di zati on conditions with ordi nary Southern 23 01

SRS ETSE At fgfgipi%{éﬁépﬂeﬂ IBF 80 SR GITAER A Tagtves or
vtk (PR Sranhts Dithe AR R el y
Bo&fﬁﬁﬂ' N g ﬁa#epﬁﬁg?éeﬁu%es?@“ﬁf $Bhed SR dp wo:
OGP 5! Ry b BT RSB SRR or plasmid
Wa ol gﬂ@@"éf"g proienls Bﬁi@&é&‘.’r@gﬁﬁ replication
o8 3 SRR S LRSI SU ERL e o RO o
fe@i;-'zﬁatéﬁgq @Hﬁ?a@&ﬁ&@'seﬂﬁ&s*%@g%f %tﬁ{l?ﬁs SEQONO: 42 or

zat1 on protel

rm@gl gﬁﬁ) élnt}fe9| fébtldeegz‘egﬁell‘i@é s%tpgj ofs [WEOEPD: NO: 44

ned for ex I cation of a
D'\ﬁbxf?gg | gt h@ﬂebﬁﬁb% &Hﬁer%‘ﬁ'ﬁﬁﬁ{ 'a@.nSE apeWO: 45 or 46
t el codlng region, pronnter region, ilization

1£13), 8@ enctiotife Mequenddt 'S@ﬁ'fbﬁ'hathSEQ} [, NO: 48-50

portlon thereof, by sité-directed .nmutagenesis so as

t o(dreV4), ach%ubﬁélebtiﬂeostquéﬁbetsannfo@th iagsSEQ @ »NO: 51 or 52
nucl eotides at a specific site. Such nodified DNA may

al Gafbs), thbt mycledtidy saqmlcersettrﬁmhmstSE@m NOt 158 or 54
prior art. As nutation treatnents there nmay
mefdri bl dheatindestidd scquente eett fardh rmrﬁEﬁI IDON!SNASS (orf17),
including a DNA replication region,
r efhiei nacleotide edequedcepsot &mhm;stE@ rIEgN(a 56rooefl §), the
regi on, nobilization protein re ion
mobicleatide saquenes set E)ﬁtj‘l an SEQ E ]HQ tﬁbfpnfh%},ébe nucleotide
wi th hydroxylam ne or the Iike, and nethods of

t r SeUSHGE aseti ﬁvl@bea%&ﬁ@swnBJQh&mﬂQ&o%d thee mugleotide

t hs?eq%%rrlllcjsgs [szgtc o?trl'll SQ IS%fQ \ﬁ)tﬂ()méi-%_y)l (Cur&tl)r ays or with a
[0034] - Constructlon of a plasmid capable of DNA replication
from pRET1000 requires that the recombinant plasmid have at lcast
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 comprisiﬁg at- least one DNA
replication region and at least one coding region for a DNA replication-
related protein. The coding region for a DNA replication-related
protein preferably has a nucleotide sequence selected from the group

consisting of the nucleotide sequences set forth as SEQ ID NO: 40, 42,
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25 mut ageni ¢ agent ordinarily used for nutagenesis
such as N-nethyl-N - nitro-Nnitrosoguani di ne (NTG or
EMS. 24 01 March 2007 [0042] Nucl eotide ,
substitutions, deletions or insertions as mentioAkdlarch 2007
above include those found in naturally occurring
mutants or variants due to differences in Rhodococcus
strains. [0043] A shuttle vector of the invention

A S8 BRI, S Y pee e

or S0ESE 4" T g PesiohB, Witk Bhs gl TodRE, 5808 e ok forth s
¢ RERS D BN a2 e GOHRARGR, 9T mbBillfion proteins,
{ ofhfl 405 e cPimEach Ty MOMRRAASE  TheTHeith Sith the
?r;r gie’%?iéﬁ %ﬁ%&% et Rirth B8 S]-*%Q“IT) RDa75% g}éte%qmplicated in

rts auto-replitcation in taﬁ
di s / oy .
o Befié SRpreRion bYRRSLIIAEHPHRIRRT b fesiBd asiErccognition
r egj h j j i n’I‘HﬁF %s QSO Elga! ;
Thgit%@rrggi %’?I?E%dmﬁi gtwéﬁllls rep 1 gggl e |ﬁﬁ%§j col i 1r51ve11t10n
”aiﬁr@[%r%olﬁr“iﬂchﬁ(ﬂ@ﬁﬁb' Eﬁl%ti@npﬁfl dtifeﬁi; 5&@%@ q{aviﬁg ﬂl%s neuclsotide

it can be” replicated and anplifi in E col

sughgdttek egiioftth Rt SE(E D SOt ¢abhadi 47 For dacludehar ggion
may De used, for exanple, the plasmds pUCl8, pHS&99

anghaiived 9. n‘[cﬂﬁﬁéhﬁ&ﬁ&[ﬂﬁiﬁ% thleutititleotidet squehce et forth as

i nvention includes a drug O resistance gene, the

pr 8B« (BAN@netS.are anpicillin resistance gene,

kananyci n resi stance gene and chl oranphenol resistance
gef@Q3dut t Fere pasmid gansirootian, r 4st r DN Aonfragmertie are
manner of drug so long as the gene is expressed in ,

t happeoprsatBhodeelectads hased. ool theasafsementioned nucleotide
confers drug resistance to the host cells, in order to

al sequensre dataat The @eswft inNenppasise €nepMNassEes derivatives or
the two genera based on resistance to the drug. Al so,

a punetsonal (BN Astericating) fEagraentscy §entasimys-be used

' [0(%357] The piasmids 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-related region, or a portion thereof, so
long as the function of each region is not impaircd.
[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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01 March 2007 conbination. [0045] The shuttle vector
preferably contains nmultiple cloning sites
(multicloning sites), and the cloning sites and drug
resi stance gene nmy be induced from for exanpl e0l dfnrch 2007
E. coli plasmd. That is, a 5 publicly known E. col

pl asm d such as one |listed above nay be cleaved with
an appropriate restrlct|on endonuclease and a DNA

:gghg’ggﬁggg‘té‘?n@'@g st Fais el A h?@g?eﬂw&m“a? {iforagleotide
LR B S5y 3@4@@ R
SRR G € ARSI g O, B o
o BUleGE vé?ﬁm??@@‘f SR RRGHS P USRAIS, S8 ifserfifhy n the
it o oga#gaeﬁ%%@;c s PSR gplabl i
ﬂ{%%%#‘%o%ﬁo%%‘%%ﬂf Gppr s ET) 000, biEring,

Lemﬁ@% TheO%fhralfig” %E%r} ¢ 10/ 86bESHII differ depending on

I'on are re |ca e In genus Rhodococcus and

k%hgp@%fﬁ@%gﬁlé i ?é(ﬁﬂcﬁﬁysﬁ{ayabébﬂ useh Ugrefeﬂ'zhﬂy 2-800,

coccus a strai ns tfansformed

Shiﬁdr'ee g)f@fér@bl%f 29-370,t RechnuAbtd OPr b/lﬁl 12- aeootja@tr more

m cr obi transformants, are usefu is way and

S UpFefefai1§ TR0 0BMdSMRRED %f@m’rﬂy@massed by the scope
of © the inhvention. [0048] A vector of the invention is

chpa@ler i zedsby glesmid croPNAufibgthansi lyiag stubtstdrdially the

vector of the invention. Specifically, it is a 25

vesiroe havleogideasggueddA dsnske t afibremendonedhDNAI sephcation

be introduced into the shuttle vector of the

i nvegiohp DN Ahepiisiation-rietated protin eddimgl regong promoéer region,

2007 the shuttle vector of the invention are treated

wi totibpaiden iprotein region ot mebibizgbandekaiedyeagind, tehportion

ligated themto construct the vector.
thereof, there may be mentioned specifically, a nucleotide sequence
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
example is a set of conditions that permit hybridization of DNA with
high homelogy, 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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The vector may then be used to obtain transfornmants

having the desired DNA transferred therein. 5 [0049]

As exanples of DNA to be inserted there may be _
menti oned ami noket one asymetric reductase genes &hdlarch 2007
coenzyne- regenerating system enzyne genes.

Am noket one asymmetric reductase genes are genes

codi ng for am noketone asymetric reductases as

TonSBHEHIG NegtORerh Bror | DA b luf SDSepy Preferably
oStz ol westipa 09sRC: GTP g Stfresponding
s EobpEo el o TR o 1P RRUREGH RN Fith epylgneth of
O b EaPie L3P0 AR b HESE BoBthilsh YRR ISR’ lcation
oL PISASSIRSHE Ak USRS DO B e egion,
gé@%ﬂ@&}g%gpﬁlﬁe@ 1o 25 @?g?ﬁ%h;t?orggél\%ﬁt Pedidn, the
o 15 AR el SAAPRES-eRRTTT G110 SDS

1on, I nser stitution or ad one

g{; {%@ilgqam canes hﬁffgﬁfﬂ‘i'ﬁﬁﬂeﬂe PHMARITRM DA fAPrient having

uence, an Iting” am noket one asy tric

r euidthRAalRG ithy khhe ifE1B6HEE QBguaAHARIHE foréputioned DNA
activity 1s"activity of producing an optically active
andalatieo lreERAT, e TRVAC dreblicagorirelatédr pritein 2odihgy eegion,
usi ng an a- am noketone represented by general formula
(1prerpows asgibhe reobidization. p2Stel®A8E]onTlver mabikzaton-related
particular restrictions on the nethods of deletion,

I ngggibhoner w%@ﬂtﬁm ithereofy mdgi theormbtamedarny, piidat i edample,
known 27 01 rch 2007 methods nay be enployed. For
exarmdificationr ef mayDNA meplicatien tdgionB)NAdsepbsationedlated
in "Zoku Sei kagaku Ji kken Kouza 1, Idenshi Kenkyuhou .

11 proteiti tedingyregion,) ppemeter BigiohemobalizBoen pryteipregion or

(Hrose, S.), Tokyo Kagaku Dojin (1986); "Shin .
Seincbihkatignyekated ragien, 20r Kakperien |therade obyi piendirected

DNA Technol ogy)", edited by t

mutagenesis so as to have a su%gtiwtion, 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 viire 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 hydroxylamine
or the like, and methods of treating a microbe posscssing the DNA
above, such as the genus Escherichia, with-ultraviolet 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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Japanese Bi ochenical Society, p.233 (Hrose, S.),

Tokyo Kagaku Dojin (1992); R W, L. Gossman ed.,
“Met hods in Enzynol ogy", Vol. 154, p.350 & p. 367,
Academnic Press, New York (1987); R W, L. G ossnfhMarch 2007
ed., "Methods in Enzynol ogy", Vol. 100, p.457 & p. 468,
10 Academ c Press, New York (1983); J.A Wlls et al.,
"Gene", Vol. 34, p.315 (1985); T. Gundstroemet al.,

ragfOf2 L, o1 Nociiige; Sustidisioy HelofpRe Tk Jingegions  as
b. Baiiongd e inslul WARES AT haRiARY oesiting Mittants or
spaanafts Ehe Ry pietereRess in Righentis BdlS tre -

il QLS s AR EEERLF o E R R Axfich RS 4 DNA fragmont
el AT 7 A QR el IBn "B EniTH, 0P bortioh gROSRESRhd o DNA
g AN MR e B, T A e
TBEQF ithy th}tﬂg %&ﬁ%ﬁﬂg Cﬁoggglglgzﬁ%;g: P}?ﬂ{kﬁgeg’iﬁn‘j ﬁf%lﬁﬂi@ a drug

plurality o : attachment™ of
Sugadistaliae 'k%fne.Th}ﬁ thé helerghh ekeiRes ASMME§hfitle vector” is a

reduct ases "ot the invention also includé proteins

hayeggrt fehieh benpgisds HEAUONYS s&ilidaicnh meckEEXiD for two
NO 78 of the Sequence Listing and 25 having

nDdi fifesemit | IS tyfess wadr pefardbdy o loodeugd sedibencexdgedy br the

the aforenentioned am noketone asymretric reduction
aclilkei hy.a 23818t hedrk280211oaAE3]ts Theoamphicktibanm the two

asymetric reductases of the invention nay also have
nodiffeent i @ik typed. heThe DN feagmienegAduas thy afbeerhentioned
met hods, or their derivatives may be enhanced bi/' ) '
nogidsiiat boportionptireréal isiagbDaAt regionsthay ipagplidakle in the
enzynmes such as pepsin, 5 chynotrypsin, papain, . _
br gepusiRAodendopent ThasllN@DBng{gtwhb:éﬂelS reptioshle in . coli
When the am noketone asynmetric reductases of the |,
i nvemt iben aafell pplssusddobya pagties thereabi sanlong@soit, can be
fusion protein may_be expressed and thep nverted or
pr m@@g@dimﬁo aalqﬁ/t@@tiilﬁ . coli. As sucpx l\?ﬁ regions tgat are
replicable in E. coli there may be used, for example, the plasmids
pUCIS8, pHSG299 and pHSG398.
[0044] 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 Rhodococeus 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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havi ng biol ogical activity which is substantially'

equivalent to a natural 10 am noketone asymetric

reductase either in vivo or ex vivo. In this case, a
fusion production nethod ordinarily enployed for 01 March 2007
genetic engineering nmay be used, and the fusion
protein may be purified by affinity chromatography or
the like, utilizing the fused portion thereof.

Modi fi.catj.on and enhancenent of protein structures my
beCSHNPPEGDBUt 15 with reference to "Shin Sei kagaku

2 g8 Tu2e e TR GAPethbpp TAARBEHE iy cloming
548y R 50 T B L 5 e s
5 e SioBALY e BRI A R T 5,
SR SlotBer 2RI 38 1B 0 oy b

occurrThg

D { e ani . : . . of
orsReled WEAR Mgt Sl Gentind ey Rosid s 99 efegion
! mé%ﬁ%aliﬁﬁlcﬁa’[}%é’ c%}ﬁﬁﬁgﬁﬁe@d Qﬁhgtﬂe@ﬁtﬁitﬁé ggﬂé%o\ffshﬁcted and
del etion one or re (tror exanple, 1-80, 25

pr ?ng%{tﬂleMtﬁlaﬁQﬁhéff@Nzﬁp fefpehém! 0o m&,regmmcg is replicable

preferably 1-20 and especially 1-10) arm no aci

r e$h dhe Sengd BHbllbeblams)anal ogues with 29 01 March
2007 substitution of one or nore (for exanple, 1-80,

pr ¢he46p! y 1A60an ipusrativgf @itiibeyo flsiiftle @¢etomeumstructions is
preferably 1-20 and especially 1-10) am no acid

r eshowes iorFigddidt t@rf. arhe gwhastla vdrteridimay heotonsteucted by
more (for exanple, 1-80, preferably 1-60, nore o

pr efeatiall the aféfementoned plassnilsefrel Abty/i pladnadwdwith suitable
especially 1-10) amino acid resjidues peculiar to
narestrctian erulcetmenses yande ther ligatingt thess.  Ia 89s manner, the
enconpassed are enzynmes having the domain structure,
charesenérinyentorsfconstncied lhishulite oitstetsyhablei &) using the
reduct ases. There may also be nentioned isoners of

t h&hadosoreronBsaudmpRET E008pREAdS0 anpRédsE005@nd the E.

long _as the domain structure characteristic of natural
anﬁﬁé@ﬁ@ﬁédsaﬁvﬂﬂfﬁ:mf@g&@&?& do(G 3 8mi nt ai ned, al |

rruh%]jj] abov;}he 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, arc useful in
this way and such transformants are also encompassed by the scopc 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 Ee introduced

into the shuttle vector of the invention. The DNA to be infroduced and

26



10

15

20

25

are al so enconpassed anong t he am noket one asymetr.ic
reductases of the invention. In addition, it is
assumed that enzymes having a primary structural
conformation substantially equivalent to natural 2bMarch 2007
am noket one asymetric reductases of the invention, or
a portion thereof, as well as enzymes having

bi ol ogi cal activity substantially equivalent to

B e T e T
Kk d
?ﬁﬁéémsﬁﬂwaﬁw%%@ 05BN U Bhoector
V. e ] 0 ts having the desired
end B sSLB Baihef Mese U o Bl fins etighes 12
Z;ﬁﬁ*ﬁ%@i’%@“ﬁ%ﬁﬁ%ﬁﬁipﬁ cduct ages’ havi ng.al | or sore
ZELQGOESJJQZ‘_tE%&er. il L
oI 'ﬁgﬁ?éﬁﬁéﬁf&%@y%&éﬁw 2825 3 gpenzyme-
f%?n%g%ww go encon'p ssed Ey&?heo%}@ ].E%tﬁﬁg %gjﬁmemc
the I nvent |%&?€f s% el c %a% ggﬁlﬁggﬁgﬁﬁ/‘l@o% e etric

af f&dm&stes%e&esc@meaoiﬁem@o@zw ra‘n‘%l FRAY geéﬁfcams DNA

representative exanples there 5 may be nenti

nughding A & IBtHiA%kdmpridi ﬁi@lamlh@vaaqé cpBbnet forth as
acid sggquencgﬁget fort asf%é ID NO 78 odfaﬁlt he

Se§EENID NGt 78y ansiddketnize asmhwtﬁucieeiu@t@@ detioad fgom R.
the nucl eoti de sequence set forth as SEQ |ID NO 79,

buérshngsolsev MAK-349) eahddepseguiartes ]vadorm:)mpﬂsmg the

code for each anm no acid, there exist nunerous _
nunheicotidei stguende sgt f«mﬁhaslSEQ EDeND:h29i righe leatiactiynof the

~acid sequence set forth as SEQID NO- 78. Thus, all

suctmtent Hesaritsad s WaDO2A)V EIY Iehsampassedtehbergin by reference,
am noket one asymmetric reductase genes of the

i M0 on. Héneamm@ktttong 'cfaymmem@treﬂuctaﬁ@aasimhhavmg the
when the DNA caonsi sts_of strands, aone of the t

C opISIPSEes aleycgbeténasW{aQZéOWdﬂecﬁnddaanciudes a protemn 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 addition, and any publicly known
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15 sequence coding for the protein, and therefore the
nucl eic acids of the invention include nucleic acids
conpri sing nucl eoti de sequences directly coding for -
the ami no acid sequence set forth as SEQ ID NO  ¥BMarch 2007
and nucl ei ¢ acids conprising nucl eoti de sequences
which are conplenentary thereto. In addition, the
am noket one asymetric 20 reductase genes of the

CIELAL Y B BN e S0 MRS et e
Comm 3R b T BB BLEAT R 1, 1ecas

SSHIBS, T  SEEARE Bl e, o

! 2 _ |

5?5@%%@33\@%‘#@ KEPRE Dl (IPREYT ShEe WAKALHRS Jikdkon
s?%%%%ﬁgéﬁaﬁ P@ﬁﬁég?@‘%‘ﬁ%}%%?gﬁ%fz CHENIE9EARRA by i
A eSS B N Rog Do
debY%@g?@.Wﬁf’L. '\@fo%[sﬁfeéﬁ%cjé', gg#;/tglodﬁ Hﬁ%ﬂﬁ?ﬁioﬁﬁgy"l, Vol. 154,

surt use acet a rogenase, et hario
deRyISpAENas 67" ARaeinie PRI easRasRIClI0BTS R Wu, L,

rogenase, tornmate dehydrogenase, acetate

debresaaanasa, 'Memicieis RERBISE Voladiont §.457 & p.468,
dehydr ogenase, nul eate dehydrogenase and gl utamate

de pyeae 0 e ss,[INOROY ok t(1 883107 MarW eliscsrali, i ¢, fdol. 34,

invention is characterized by conprising the

af arxe Sl?»&ﬁlﬁdry €ghaidstrbeen totaalsf BNmaldici AcidiORes", Vol. 13,
obt ai ned by introducing the vector into host cells.
The.330% 6193 5% dodiestionet akf Adticley Aeids Rebl"i Mal. Kdewn8765
met hod, such as the cal cium phosphate nethod,

| i pPISE) | BnWil edt,r dpdethidsn in nEozymmlegyi',onVobr 16Ae p.568,
l'i ke. [0060] For exa% e, a transformant of the ; |
i n#ﬂ)adiennccémﬁs,i Bierg Yaorka€l 3899t endhAvRn@liphant et al., "Gene",
am noket one asymetric reduct ase gene inserted ,

t h&fadiddh, s 72rGLA8RYL ohe spegiiife eXampled fhercomaye bpvneyptioned
and may_ be applied for an am nokectlo e, asynm%l ric .
r etheect s8e-diresied t iTBHIAZSNEEW metho sitc-specific  mutagenesis

method) utilizing synthetic oligonucleotides, the Kunkel method, the
dNTP[aS] method (Fckstein 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 éhains. 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.
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or optically active ani hbal cohol pr'dducti on net hod as
descri bed below. [0061] The nethod for production of
an am noket one asymmetric 20 reductase of the

invention is characterized by conprising a cul turPhdyfarch 2007 -

step in which transformants contai ning a vector having
an am noketone asymmetric reductase gene inserted
therein are cultured in nedium which allows growth of

tnoddfioke: Ohe aispihapnd FsumBeie righses pEdt igHprtion
[ OBt Bkl AR RGRO0H HERY Aabg il hGiNG BV Bemical

e B B Rl S R Sohcaton o

= batin demneushn; MibgerpGuld R’ HBBRHE, SRR &, Beosin
pec PR R B in, (M B RSk 4Ty B fkse.

SO ET booLlidh  the HEEDREG CAdHRIGHICT rotifiafs of the
S B AR, o PR oo

ey, SECLEraChs B0 RGP 130Gkl sl proti

such as para and mixtures thereof:

ASt N : t
h%%fggﬂﬁigo Siedl %@ﬁgit&?ﬁtﬁhdggée# Pt B gy afl’ént {208 atural

t hat I'ze s. Specifically,

th ABALRMEE RATBHsENRIfM & 9ivd B9T&aRI%. In this
ac?ggngﬁ%th&gs ammoni gm chl E)Hrsiedel, am’mni\am sul fate and

amaRgy, ug ARGSIR NBiRIuctMBALIIBS dfdmaeilly oegmlbgediclots genetic
such as ammoni um fumarate and amoniumcifrate;

ni thiiheaging Arht Besusdd, amdsdii fimioht priteimnthyl be purified by

potassiumnitrate; and inorganic or organic -

ni hffogien ehsomapoapty orsthehliks, wehringxtheafttsed ypeation thereof,

extract, nmalt extract and peptone, as well as o

m Modigcatioer and enfiiecaneeituod peterl structunesiney be carried out

appropriately added nutrient sources ordinarily used

f owittutdferdng, tostBhinaSeikagakadikkenKiaiza k,rharpaiewhitsu VII,

salts and vitam ns. \Wen necessar % there may al so _bhe .

20Tadpekushitan K ogakulineditpd thyn tes Tepanessr Biegherggal Society,

growt h and buffering . .
Tokyo Kagaku Dojin (1993), by the mecthods described therein, the
methods described in literature cited therein, or methods which are
essentially equivalent thereto.
[0053] The aminoketone asymmelric 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, 1-80,
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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subst ances effective for maintaining the pH of the
medi um [0063] The culturing of the cells may be
carried out under conditions suitable for growh..
Specifically, the nediumpH may be 3- 10, pref erabl {larch 2007
4-9, and the tenperature may be 0-50C, preferably 20
25 40C. The cell culturing may be conducted either
under aer obi c or anaerobic conditions. The culturing

A Pt A3 B
cuPreBly L 1o S R BiarEiiE dy 2ol Snd oty 87 L amino
e L e et o

'gﬁ%%pff% lTﬁ@ %Fﬁélaﬂléf flegl Srup%é gﬁreffgfabgi{SIW' 20eff more

PGS, L ACSHE SRR BRI R e
4 Eelﬁfﬂré an%ﬁ%tbndo SSm&rid P8R Gs&E! '%FEOS Eﬁ%ll‘ﬁ:ll)agﬁed are

am noke one asymetric reductase

ce by, t
ce%ilzqf”\r‘nugatl on of tﬁ cﬁﬁ?ﬁ nrsnaltﬁ{léet?lf rlg?lnal{ eﬂ&ll(f of natura]
di g Hbﬁé&nesﬁ%ygﬁﬁféflﬁd d%ﬁt%sor 4IHRRE Vg Zéﬂ'é’@ be mentioned

i SO ating net ere are no par i cul ar

r e ls! meodiniﬂlﬂ(df@ﬁ@ Qﬁyrhﬁiemb&eua&ta@es of the

enzynme and any publicly known nethod may be enpl oyed,
buto@ssexanpResidens theydhaairertivenae churatieriticoof matural
15 sal t'ing out such as ammoni um sul fate precipitation;
gebnfihbkét@nieoasymeidiidsredactigeSdp hadmtanred, tahk nhuteals above
i on- exchange chr omat ography nethods using carriers

wi bte diset bytempasssdhymagotips anrinokethexgswnmgdtric reductases
groups; hydrophobi ¢ chromat ogr aphy u3|ng carriers

wi bh thgdmventibine Jnoagdition Ht ds anstipied dbaty Enaymies having a
phenyl; dye gel 20 chromatography nethods;

el primayhstresiurateconivsmation sebstantiallyr #kuivalgnt de natural
met hods; affinity chromat ography net hods; hi gh
peafinoketone! Agynanesrico lugaa@ﬂwpfnﬂimdageauanx % @ portion
like. [0066] The enzyne ma\)(l al so_he usegl1

i misseDt,zas wellyae. enzymes aving biologic act1v1ty substantially

equivalent to natural aminoketone asymmietric 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 featurcs, and DNA fragments coding
for analogues or derivatives thereof. The nucleotides of the
aminoketone asymmetric reductases may be modified (for examiale,

with addition, deletions or substitutions), and such modified forms arc
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There are no particular restrictions on the nethod and
any publicly 25 known nethod may be enpl oyed, anong
whi ch there may be ment i oned i nobi | i zation of the
enzyme or the enzyme-producing 34 01 March 2007. 01 March 2007
cells, and the innmobilization may be acconplished by a
carrier bondi ng nmet hod such as a coval ent bondi ng

nmet hod or adsorption nethod, a crosslinking nethod,

ent rapnment neth or, the Iike. A condensing agent
su@iﬁoa@l@lﬁl’%?sgagﬁh%mﬁ@i@ﬁlet hyl ene diisocyanate 5

r& $HY. ™ i emnnRelore SSag ot e Jule Boording to
e Oer%@)g%i]{l}\ﬁgwc a?wb(}ec&gﬁner |s el l'g%ﬁﬁbé}/ﬁ%?lgﬁntloned
o Bt pReIpR A e TRAGEBIR, 2AS RBHUIRIARRS bxmples there

U ;ﬁa& hgf@%ﬁﬁgggﬁ )}'ﬁ% égsﬁghycg)gﬁ%égﬂﬁ prdt@fﬂaﬁh‘!/fnéafﬂeoﬁ‘mmo
C?rﬁ%%pﬁl& ghakl ?ortﬁgﬁrS]?Qﬂﬂ?l\‘f@[ i Qﬁﬁﬁ%@ec@%‘i’]ce Listing, and

|on usi-ng syn iC po yners su

ph %ﬁeﬁﬁfly @1?1 égrﬁ | d&(il ﬁﬂ%’%ﬂf&"ﬁ‘ﬁ@leoﬂﬁé%ﬁﬁém% Q&Eﬂrthmg SEQ

enz nner 1S avi n

b I
S0 RS Ut s R R sk
f O'foﬂo g&&r Gty Sidannert ket Intméidusenudeid g@id%oasmm for a

according to the Ihvention IS characterized to prod uce

an AV %él@aéé%ﬁiéﬁb ceffeHhdag SHEIDNO: 78.
bypf‘ﬂ@%’fﬁ:‘%%ﬁgéfo glyleneral forrrulea (2), V\,Erlnc @

compRndaigxkixeht uthdc dasidsedireptale®l encmhpusdad dmong the
reacti ng an am noketone asynmmetric reductase obtai ned

by antiheketondu asymmericheddedtatdegemesent the vinventaon.  Here,
enantioneric mxture of an a-am noket one conpound

r epeediant éor hy proeif'oimeaisghaeneheah theoENAaconfisty of two

salt thereof. 25 [Chemical Fornula 8] 35
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 wirh 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, glucose dehydrogenase,
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01 March 2007 O R (1) R2NR3 wherein X may be the
sane or different and represents at | east one.

species selected fromthe group consisting of hal ogen,
| oner al kyl, hydroxyl optionally protected with &l March2007
protecting group, nitro and 5 sulfonyl; n represents
an integer of 0 to 3; R represents |lower alkyl; R2
and R3 nay be the sanme or different and represent at

of EljnsgeR TR hiG Ry doeanays aldeydt defrddaingses. dicohol

o TS, Bt i I, s
AR ATIETE RN R
(Aednenils RubiolOHBL. L bR, Sfippen
AT e I R R A e
| UG St S g o R rogenase,
| S0P delYir¥benase and glutamate dehydrogenase.
[0059] A transformant according to the invention is characterized
by comprising the aforementioned 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 phosphate mcthod, lipofection, 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 aminoketone asymmetric reduction activity, and may be
applied for an aminoketone asymmetric reductase production method
mwmmwm@mmhﬂwmmmmmmmﬁmhﬂﬂMMMﬂwn
[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 gene 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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5 isobutyl, s-butyl, t-butyl, pentyl, isopentyl, hexyl
and the like. These may have straight-chain or
branched structures. As substituents they nmay contain :
hal ogens such as fluorine or chlorine, or hydroxyP] March 2007
al kyl, am no, al koxy and the |ike. [0072] As
protecting groups for hydroxyl optionally protected
10 with a protecting group there nmay be nenti oned

O BiBofnRlnCAR e hREPER i orls & 16RE astk bt [c;_rowth of
or T TE0s whiE B8 DRnaRE, BGuGRTH, HREgn RGERTRE" 2 Lerbon
ePE BiEPeA RGHACAng R GRS 9 BSEAT AR LRI sources
Bt ik More ShiPHEA anPRIAB btardhPbE W Ekd by

2, = Lt d I

S ST A he A ROl g e
o RS e g ki, BLELRSH B! L b o
Th j I - al h t : :
TSGR ] AL gl dfanie 0 i acig
¢ ATRARS 44l OSSRl iacon

Mayycle abtpairafial, katd nakitlres iiefedfy ! As Qﬁﬁ'@%&fﬂ sukEsd there may
hal ogen and the |ike as substituents. The

af beaigedt anyeast gHdsexphat kodn beoglizéd dyudse ¢ells. Specifically,
nmet hoxynet hyl , 2-met hoxyet hoxynmet hyl and the |ike. The

af thezaamhiy obe dnemiened |amymonidu st ChfGinak gytic acideguch as
which there 37 01 March 2007 rmay be nentioned

mesimphonieth y¢hlopidep ydmmicmpno pylfatdend anmsoniayl phesphate;
butyl, t-butyl, pentyl, isopentyl, hexyl and the [like.
Thagenomiyinhazadts of rarigghtc abads soch msaaotrednstmubitmasde and
As substituents they may contain halogen such as
f | avio@iuon  cliraie] neitrior anydirsslid | sughkyas, sediwo, nitrate and
al koxy ' 5 and the like. [0074] X may_ be nitro or
supelaRgium andraégie end; rggnicnh or eougaRio diitreganpes pmpounds
met hyl sul fonyl and the |ike.
such as meat extract, yeast extract, malt extract and peptone, as well as
mixtures thereof. The medium may also contain appropriately 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 pIi 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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[ 0075] The nunber "n" for Xis an i nteger of 0-3, and

is preferably 0. 10 [0076] R in general fornula (1)
above represents lower- alkyl. As |ower alkyl there
are preferred d-6 al kyl, among which there may BkMarch 2007
menti oned nethyl, ethyl, propyl, isopropyl, butyl,

i sobutyl, s-butyl, t-butyl, pentyl, isopentyl, hexyl
and the like. These may have straight- chain or

?ggﬂggﬁqﬁ? tructures&tlf &g{e 7} Q?Eﬁf%hﬁ%& ty[pgvggdceigswed
whi ¢ her nt i aoned

fﬁw et hyI ep W S'Sgﬁtﬂﬂoﬁ’ | \0CL C @6 (ﬂ?lg}' the manner
e 2B RO o o RPRRE aaﬂq%yéﬂﬁgﬂg?t Bfisd with
LU MY
ﬁf ?#ﬂal}‘?fgﬁ a@hgggﬁgﬁél@@? hiisf 1%@)%?1;% Lﬂgg cells g:c TBE emethod of |
S?anﬁ%ﬁ"’? areC By %ﬁ%‘@?ct?ﬂé@ti%%%gmﬂ;%oﬁ%reTﬂﬁy be
hag%@ﬁ ‘Enéélfé{niéﬁ‘la'ﬂl?érgptﬁho'ﬁlﬁgtd lofﬁlbr@} t9¢nomill, French

correspon nyl ket one

é@t ' ﬁﬁﬁa ook ovwel Qﬂsﬁﬁbﬁcéﬁefﬁe Ofike 38 %e'\/%ﬁihoketone

t he ogen such as"bromne wth an am ne (Ge

(E§§§1hméﬁllc fe%ctaékfafn e ctfShte dx¥RRPloblhREedrby Cﬁiltfa)tlon or

acti’'ve am noal cohol represented by general fornula
( Zbcﬁ?iﬁﬁgaﬁéﬁ‘ﬁfdihwsélﬂi trhgttémiont ithe calll ﬂlSﬁ@M&ﬁf‘ is recggered

expl ai ne In 5 general formula (2), X

antyanh@dinidecsame dsdlatingimethods i n general formila
(1)yabove AISB?S am noal cohol s having the desired

Opg(D@ﬁﬁ] act i Theye tdrer aonpartimilaentsetdns18n the method for
2S) am noal cohol's. As specific exanples of (IS,

2S)smfatioal cbithtsetgme eng iy npublidyedndwn method may be
t hr eo- 2- net hyl am no- | - Fhenyl pr opanol

( depgdoyedpbutidsneyampia shifsre1may be mentioned purification by
2- di net hyl am no- 1| - phenyl pr opanol

( dsaltinigy iopk e Gaicdte pae rmmeniugy sulfate precipitation; gel filtration

methods using Sephadex and the like; ion-exchange chromatography
methods using carriers with  diethylaminoethyl groups or
carboxymethyl groups; hydrophobic chromatography using carriers
with hydrophobic groups such as butyl, octyl and phenyl; dye gel
chromatograpby  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 rhethc_id 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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2S)-a- (1-am noet hyl ) - benzyl al cohol

(d- norpseudoephedrine), (1S, 2S)-

1- (p- hydr oxyphenyl ) - 2- met hyl ami no- 1- propanol , (1S,
2S)-a-(1- am noet hyl)-2, 5-di net hoxy- benzyl al cohoPl March 2007
(1S, 29)-1-(m hydr oxyphenyl )-2-am no-| - propanol , (IS,
2S) - 1- (p- hydr oxyphenyl ) -2 15 am no- |- propanol, (I S,
2S) - 1- phenyl - 2 et hyl am no-1| - propanol , (1S,

@}é@igheﬁi 158 AT anoly (3. ccomplished, e e carric
iding EnsBad. sudl s & ﬁé?%&l?%ﬁl&tﬁ&ﬁﬁé@%ﬂ Brption
S° il ﬁiﬂaédgfﬂﬁﬁahgféllﬁ? SRl AGhPRCS dbe, ke
8B%¢a‘f@ﬁ‘ﬂs$ﬁé:aé'eé R REE S Q#&%Pi%fﬁwﬁé?ﬁyﬁﬁwme
Cofn FRGMATy G SGOHARIERLAL A HRIRedyif necossary
Q?n@?%%ﬁ Sl By TheRlla B o TEE G Vich o

Y R S e e
hﬁ/héél?lrhe ﬁlthfaﬁr?qrﬁ‘mﬁ@t)s athin® @HE@H”% polymer

Its t eSI Optl activity, reactlng

”ﬂﬂﬁ@dgﬁﬁt @Bldﬂ“ea' LN Wt helbed; ehAmMobINRAGn using

m xt ure an cr-am n one conpound represented by

S C%B% g*ﬂaggprﬁr%ngﬁ%chﬁbgﬁ%{l fﬁ&h% %&}ur‘(ﬂ[l )pél%/bi‘s Rglitﬁ{ a9hlginic

[%H‘ Cﬁilla'_géhmgeiaﬁﬁl aglH and x-carrageenan; and immobilization
using synthetic polymers such as photosetting resins and urethane
polymers. '
[0067] The enzyme purified in this manner is judged as having
been adequately purified if a single band is cdnﬁrmed in
electrophoresis (SDS-PAGE, elc.).
[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 c-aminoketone compound represented by the following general

formula (1) or a salt thereof.

[Chemical Formula 8]
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RL M, e~ | Y*~*' ... (2) Rz/ Ra 10 [0083] As the
reaction conditions for the reaction described above,
for exanple, the transformants shake cultured in
l'iquid nedium may be .collected, an aqueous 01 March 2007
am noket one solution (0.1-10% concentration) added to
the obtained cells, and reaction conducted at a ‘
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 thegproduct in the reaction solution

i solated to obtaify an 40 01 March 2007 optically
activqxqpi gakcolOobx Fhe reacti on nay be conducted in
the sameNganndr forl treated transformant cells (dry
cells or l'i zed ceIIsY“oK k He enzyme or

i mobi | i zed ¥nzyngs/ob{ai ned fromthe transformants. 5
[0084] In the prrductiBh method for .an optically
active am noal cohol of the invention, the reaction
may be carried out with further addition of a
compound represented by the follow ng general formula

t(ﬁ%h%&f-i?h F;?’iﬁp%%ufﬂfsbﬁié 8{; ‘Eﬁéﬁgg%{teaﬁ@lfepﬁfsheg% %#Y8ast one .

Eer €0 more efficien ction o
SO SR 3o RELORID ol amlofer e sl
‘;gh&%;&(}% bptigmhAy ( Profictdd)withl M eitosetireor g, 181rd 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 comsisting 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 o-aminoketone compound represented by general

formula (1) according to the invention will be explained.
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R4/ 15 (wherein R4 represents hydrogen optional |y

substituted Cl -3 alkyl, a C5-10 hydrocarbon ring
which is bonded to R8 or a 5- to 8-nenbered 41 01
March 2007 heterocyclic skel eton containing 1-3 0l March 2007
het eroat ons which is bonded to R8) [Chemical Formula
14] R OR6\I ... (20 /CR 5 (wherein RS represents
hydrogen, CI-3 alkyl or a 5- to 8-nenbered

TGt oTRe SufisHRaSTR I 8P dobintes hy SR oBrthbiHoned
°p§%ﬂ§”a' heTs PRty birih gy Aytine, 2iptine, promipg and iodine.

f ons %ﬁt EROEL s el 8 S8l CY54 ey, amone
A E@ﬁ?{f ths Wiy 0E D %ﬂc&?éadr ggbgiaw RSB Esptoy, but,
norEPUL RSt BERY e ooy SR the like. These
onpy havo S &5@6& @@Eﬁggtg%gmﬁygpg@ stbB8tuents they
Opﬁia??é"péﬁ ﬁ%%éé#kﬁfbm%% ?@orﬁyﬁ or %@%@gﬂg"?@h&ﬁroxyl alkyl,

Q@Ehé%lﬁ@x afd the'ljlee,5- to 8- menber ed het erocyclic

ton con alning 1-3 heteroatons which is bonded

r R6; ARNGraRb31inBPERRAN FoMdReRy] dPiionall od
[l or@l 'y su%s?ft ut édgéﬁ%ﬁg kol ghif 0082 cﬁllogneéngr %Jl‘otcct

. foﬁﬂﬂi a Proteedgy ?ro@ b- theré kibhy W@ef rﬁmﬁ@ﬁ@d @?btl}g@&hat can be

chai n or branche and speci f| cally there may
nergrhoved byetrbyimentewithl waterpgopyps theaaamopy reandrethley acid

like. d-6 alkyl may be straight- 42

or weak base treatment, groups that can be removed by hydrogenation
or groups that can be removed with Lewis acid catalysts and thiourea,
and such protecting groups include optionally substituted acyl,
optionally substituted 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, dichloroacetlyl, 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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01 March 2007 chain or branched, and specifically
there may be nentioned nethyl, ethyl, n-propyl,

i sopropyl, n-butyl, i-butyl, s-butyl, t-butyl, pentyl,
hexyl and the |ike. As C5-10 hydrocarbon rings thelblarch 2007
may be nmentioned cyclopentyl, cycl ohexyl,

cycl oheptyl, cyclooctyl, 5 cyclononyl, cycl odecanyl
and the like. [0086] As heteroatons for the 5- to

e SRR R L e
bl P S RS ) BSOS RSy have
ek B B SR AR DS e R DAy coma
ARG 8y SRR 12 ) RS oy

al gr.bonyl there may be nentioned
mﬁ%%@ggr bonyl , et hyl oxycarbonyl,

! | tr ) |
SRR RS e mifrg r! ARV BRUSHIERPRAILY there,may be
i f ' |, but |,
Fﬁ@?&?@??fi,Iﬁé‘%%@g‘?‘?ﬁy%%dn?%%é’Cé oryl and the Iike.
ZY‘E)})"?‘ e af oygEeAhhRed"F#L-Br H & = g%fe?er 6f-6-3, and is

oxycar bonyl or acyl have substitu there are
n ﬁyﬂﬁ@bﬁrbgr restrictions on the types, positions and
n ers of 20 substituents, and as exanpl es of

sufiRrAg)uent srt Rar gerdrdl Formeld i(opahoveatguesemsclovag alkyl.
fluorine and chlofine, hydroxyl, alkyl, carboxyl,
anm\gdowalr kdkyl there aee prefdrrah @ 1t6alkykemdsg which there may
pharmaceutical ly acceptable salts there may be

metve inoereibrsed trethiyl, iothy propyhdsdpramdhbatyl, isobutyl, s-butyl,
hydrochl oric acid, sulfuric acid, nitric acid and

phebptvdy pentyd) dppeatyl shetyland thatike. abheks mayrhas straight-
acetic acid and citric acid, salts of inorganic bases
swehainorfaanshedvgtrucresid ammoni a, and salts of

o:ri%)ani ¢ bases such gs 43.01 March 2007 triethylam ne

a

0641 ohexBachmhR” grabBSrepessenthpliengest ox krpeuakkyl. The
r el%;s?esfez?ﬁ-:;? ir?c},llugg n(? {—%l alkyl, among which there may be mentioned
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, s-butyl, t-butyl, pentyl,
isopentyl, hexyl and the like. These may have straight-chain or
branched structures.
[0078] As salts of the aforementioned o-aminoketone compounds
there may be mentioned salts of inorganic acids such as hydrochloride,
sulfate, nitrate, phDSphafe and carbonate, and salts of organic acids
such as acetic acid and citric acid.
[00-79] The o-aminoketone can be easily synthesized _by

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

corresponding 1-phenylketone derivative, followed by replacement of
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fornmula (3) above there may be nenti oned
1-acetyl am no-2- hydroxypropane,

1- met hyl am no- 2- hydr oxypr opane, 1-amno-2 5
oxopr opane, 1-am no-2-hydroxycycl opent ane, 01 March 2007
1-am no- 2, 3- di hydr oxypropane, L-threonine,
4- am no- 3- hydr oxybut anoi ¢ aci d, 1-

am no- 2- oxocycl ohexane, nor pholi ne,

- e Ay Pk, 3 Wyarung Wi 4h( boiné (er. (Bast), 11, 332,

~hydy o r.oyk) am no- 2- hydr oxypr opane,
ﬂ%ﬁﬁ; @%@ar bonyl ami no 10 2- hydr oxypr opane,

hy@ﬁg@pﬁozgﬂéo%%t nnéch%%ﬁlgﬁgmgcﬁ%%hted by general
Thia Tontor S SeCdLlBETE THE jn ot %?f? TG 048, P IR, Sififhea. In

f Orfﬁ‘tﬁ%%féﬁg‘,@ Gy &I RIARERS E{ﬂ%ﬁ at e 30RfL BLflitions as
‘?’1 é&%@?;%ﬁﬂ%ﬁ%#%%i%%‘ﬁ 51?'515%1@8@% s H3yiFg the desired
SR o R LTSty A
?L%?%ﬁ% SPEEAEL B RSchTah A oka R b Bicfiffhed d-
B e e

% ARa1ae1Ab- 1 phehYbropyast | ARaanyiscRabhRIALY (S,

restrlcte as’ it hod Tn whic

cepgy go(ltl -hfen6éthyl Pbetirdedc6hal/(enbipcadotphedrind), {ms 25)-

25 €en ioneric mxture of an a-am noketone conpound

re elypl ehedthiimidoa1{pbpahole or(18fs saBY-a-(1-
topg?me ?)-‘Eee%%l?respongl ng 44 pél)rlpal\/larch 2(r)( E .

om]:ngajdth?dadl Jovdini&hariyHeaizzdhol alooholynd r(é& eseriz®d1-(m-
by general formula (2), and the reaction is initiated

byhydrokggheiel e2lahsinok h—spa'dp anolh (18ufXBr1gpthydromyphenyl)-2-
wat'er wth the a-am noketone aqueous sol ution used as
t hangticed tproganet,er(il &l . ZS)ﬂ@pbal}ylm@thﬂammorﬂ-propano] (1S,
conditions may be selected within a r ang
28)-1-phenyl-2-amino-1-butanol, (1S, 2S)- -phenyl 2-methylamino-1-
butanol and the like.
[0081] The conditions for reaction of the aminoketone
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 pH 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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.that does not inpede productibn of the optically |

active /3-am noal cohol conpound represented by
general formula (2). The cell volunme is .preferably
1/100 to 1000-fold and nore preferably 1/10 to 01 March 2007
100-fold in terns of dry weight with respect to the
racem c am noketone. The 10 concentration of the
racem c ami noketone substrate is preferably 0.01- 20%

and re preferaply Q.1-10% Th H of the,reactio
S oPidtiss 4tk OpfiF s astivg nmoalkpdlioTpanEd SR satid by the
an he. reacti o e r re..s referahly ;10-50C and .
mofcl ¥ ines Bahr il 4B R Pl SiSh, FRPOLAY DI e dEsired
preferably.5-150 hours. but _this may. b Lopri.ately.
eoRirgnadiviie, BYptsing orirereopdant G, B ARRT pith an
order to nore effici Y the Lan_ 1
el G e B Yo BBk S oD Bl b gSeited by
su (o ' r uch as
al éﬁné%ﬁﬁﬁé%ﬁﬁggﬂggﬂggggﬁggﬁﬁgﬁ%ﬂﬁﬁéaﬁnixtures. The
a 1 It 1S preferably 1/100 to 10-fold with
Zgﬁggé%g%gﬁgghyﬂgqéubstrate. Coenzymes and the |ike
may al so be added. As coenzynes there nmay be used
ni coti nam de adeni ne di nucl eotide (NAD), reduced
ni coti nani de aderfdne di nucl eoti de ( NADH),
ni coti nami de_adenjlne drhucl eoti de phosphate (NADP),
r educeldn nkothmani~ge” adeni ne di nucl eoti de phosphate

d |ike, 25 eitheflaione or in mxtures,
added in ammupts of Npreferably*1/1000 to 1/5 with
respect to the rqpéni am noketone. In addition to
such 45 01 Marc® 2007% coenzynes, there may be added
coenzyme-regenerating enzynmes such as glucose
dehydrogenase, in amobunts of 1/1000 to 1/5 with
respect to the racem c am noketone. Al so, substrates
f ofClh@aizal Formaderdriati ng  enzynes, such as gl ucose,
may be added, in anobunts of 1/100 to 10 5 fold with
respect to the racem c am noketone. There nmay al so be
used conbinations of sugars such as glucose, organic

aci ds such as acePilc acid, energy sources such as
gl ycerol, coenzy cCREnzyme- regenerating enzynes

and cogmzy i ng enzynme substrates.
N
- {2)
R2/ \RS
[0083] As the reaction 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
pH to between 6-8. Upon completion of the reaction, the cells may be

separated and the product in the reaction solution isolated to obtain an
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These usual ly accunulate in the cells but if necessary
they may be 10 -added to increase the reaction speed or
yield, and therefore nay be added as appropriate.
[0093] If the reaction solution is reacted with 01 March 2007
addition of the specific salts described above under
the aforenentioned conditions, racem zation of the
unreact ed a-am noketone isonmers will be aided, 15 thus

vl Acie amfigAToRgls, i"%ﬁlree%ﬁ oﬁJ_thwtr‘a‘? gopfugied in the

i, I T T s
% 0094

sa‘FEﬁLS)t RAt 13'30 I ?gégrﬁ@g}qbgﬁz &r?}%ﬁﬁ%s ég‘%gg‘iohﬁ the

anj no tone there may be used weak acid salts such as
actrgil%\ tarate benzoate, citrate, mnal onate,

pWﬁ‘ate Bl BRRe Prod BRI PBBRY forc el LY. actve
o APUFEIERG, of ﬂét‘@"‘*&%ﬁ%ﬁq Bﬁﬁ‘?ﬁogeﬁ pﬁ%?gﬂé?“‘?“t with

f
WP il o S AL Ll s
h3) 8rd ﬂﬁm&c%uhfcsn @g{a%le 548 s dVbstethdfYE, for

SO rum Clt at e, pOtaSSI um cC tra anmmoni um C|trate)

M i £5fitient pSdudTin BF B Briuedqclive Andnbuldtiol.

Ion Wt dded to a final

{@le%ﬁﬂangferably 0.01-1 M In the case of a
phosphate, for examnpl e, sodium di hydrogen phosphate
and sodi um nonohydrogen 5 phosphate nay be m xed in a
proportion of between 9:1 and 5:95. [0095] The
optically active!@-am noal cohol produced by the
reacti on nmay bg/ purified by ordinary separation and
purification geans. For exa le, the optically active
fi-am cehol be obt ai hed directly fromthe
reaction s¢lutioRor after separation of the cells, by
10 being slibjected to a common purification process
such as neBBrane separation, extraction with an

~organic solvent (for exanple, t ol uene,

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

[Chemical Formula 13]

- (Y)
Ra/c\\

(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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chloroform etc.), columm chromatography, vacuum
concentration, distillation, crystallization,
recrystallization or the like. The optical purity of _
the produced optically active 0-am noal cohol can BeMarch 2007
15 measured by high performance |iquid chromatography
(HPLC). Exanples [0096] The present invention wll
now be explained in greater detail through exanples,

with the d|n t.hat eexa Ies 2

et e AR AR oButiatia 1R AR RS v Hieh £ Haed to
(Eg{%nwgle 1) Isolation and purification of pI asm ds

(1 t hod Rhodococcus strains were inoculated to 5

ni . ' (1% gl ucose, 0.5% bact opept one,
O.gy@§é5§i¥g§ﬁﬁggg%]and cultured with shaking at 25C
After adding 250 L of a 100 ng/nL anpicillin 25
solution in the logarithm c growh phase, culturing
was continued at 25C for 2 hours with shaking. The
cell's weregharvested by 47 01 March 2007
centrifugatio 12 krpm 5 mn), and after renoving
of f the suRgrn tant, they were suspended in 1 nL of
50 mM Tris™(pd!7.5), the €L l})s were again harvested
by centrifugatd (12 krpm 5 mn) and the supernatant
was renoved ot f . ey were then suspended in 250 L of
a 10 ny/ m.. | ysozyme solution dissolved in TE
solution (10 MM Tris (pH 7.5), 1 nMEDTA), and the
suspen3|on was allowed to stand at 37C for 30

m (Rt @@in WX tapréSéhts Ig)Fdr%gkhS@l—Bﬂaﬂdjﬂl Qir ges-ansl mdmbered
ed an

of 10% SDS were add the mxture was allowed to

stiendraatycli2GRetotonogitdining ¢ -3 hetesopwmeatsdrithfis bonded to RS
entrlfu ation (12 krpm 5 mn) there were 10 added

0.6 R’ eR nejofesenisdiydrogen; eptienelli smbdtifited/O1-3Rakksd, a C5-

A, and the nixture was all owed to stgnd at 37C for 15

m Huthsslrogarboaqringaiwdnich df pdrdeasl te R oot aryd te dameambered

al cohol solution was added and centrifugation was 5

pereteraendlic skeletpmeotainig 13 hetrpatoans syhichds bpnded to R

et hanpl was added to the supernatant, the m xture was
or R”, and R represents hydrogen or optmna'lly 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
RS 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)
[0085] In general formula (3) above, C1-3 alkyl may be straight-
chain or branched, and specifically there may be mentioned methyl,

ethyl, n-propyl, isopropyl and the like. C1-6 alkyl may be straight-
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15 centrifuged (12 krpm 5 nmin), and the precipitate

was dissolved in 50 L of sterilized water.

Confirmation of plasm ds was acconpli shed by

el ectrophoresis with 0.8% agarose gel and st ai'ni n§l March 2007
with ethidium bromde, followed by LTV irradiation.

[0098] (2) Test bacteria strains and results 20

Thr oughout the exanpl es, the presence or absence of

beFEAbi o el i 3}%‘3‘“@?@5’3@'&%' 58 bR PRurigned methy,
(1§M5botebrtidosiResis 3 ils RIS REBABE L he Pentyl
R Btbdoatds B TkBopahs < CBr Ain hirochhifh shoEs s Himsomay be
f%ﬁ%ﬁnﬁﬁ&%ﬁﬁﬁw R AORERSE o cofdafipyEic nrfdBoey,
o d0Bp Y e SRR SREHS: ocoraing fo the names

oo, prh racisrodhins 4, eSS TR R heerocyelic
CrSreRe o PIEIR A65 Eer bt analbeingndoned nitrogen,
ouDl ERc o ABRH. (e RS ariOhe i riftogehid covgen are

Bi 1cﬁ[%ﬁ'?$a réfeerdd)i RY 84 5Y 18f8-nT@KberePRetedbEyclic skeletons
‘e Al so, R 10

aval | ab omthe’institute. , R erythropolis
I GMRBY 3 mAC VBB 4mahie oA GYR§ARTElding, tdline) CMi2@zolidine,
are described in "JCM Catal ogue of Strains, Eighth

Edbipcedrin®02 tetralithirosines, byetfliopianan, temshydothiophene,
avai l able fromthe institute. [0101] [Table 3] Strain
NomoShEdifikhnd thiahike. Rnodococcus eryt hropolis TAM 1400

5.4 pRET1100 5.4 RET 1200 ditto TAM 1503 5.4 RET1300
[0087] As Cl1-6 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, C1-6 alkvloxycarbonyl or acyl have substituents there
are no particular restrictions oﬁ 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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5.4 RET1400 ditto JCM 2893 5.4 RET1500 5.4 RET1600
ditto JCM 2894 5.4 RET1700 5.4 RET1800 ditto JCM 2895
5.4 pRET0500 Rhodococcus rhodnii JCM 3203 5.8
pRET1000 [0102] (Exanple 2) Identification of 01 March 2007
restriction endonucl ease 15 sites Various restriction
endonucl eases were used to determne restriction
endonucl ease sites, for classification of the plasmds

sho in Tabl e, 3. ch plasm d was isolated by the
ety 1 3l SeTotik BATRES ch 2007 Exanpl 6’ 1. and

(hoee SIS b Ml Py g
RSB, o SO R B
SRR Brbnto) . LB ATRiBho bbb ol o2
A TN S v 25
ﬁrf?thﬁ’?%%%f’@fé’%@ef %‘Eﬁ‘%f‘ﬂ%ﬁ%é&‘%%ﬁﬁﬁ?&%@?; Bid, 1-
: e e T oSG T gy -
3 RIS o s e ettt %o 1
S PP AT roFVEatinG-BRYBr8fropane, 1-t-butyloxycarbonylamino-

2-hyvdroxypropane, 2-amino-3-hydroxybutane, DIL.-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 specified.

[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 B-aminoalcohol
of the invention is not particularly restricted so long as it is a methdd 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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Kpn | 11(5.4) 0 0 Pvu Il 1(5.4 2(0.9,4-5 as as as as
as as as 4 0.1, 1.4, 2.0, 2.3 pRET pRET pRET pRET p=
pRET pKET Sac 1 1(5.4) 1(5.4) 1100 1200 1100 1200 1100
1200 1200 3(0.9, 1.0, 3.9) Scal 00 0 S hl 0 O 0l March2007
Smal 1(5.4) 20.4,0.5) 40.1,1.2,1.6,2.9 Values in
parent heses indicate sizes (kbp) 10 [0104] Based on
the anal ysis results shown above, the plasmds in

FSERdi St oL R b et s
pﬁﬁﬁﬁﬁaé&ﬁ@ e BB Ty i
0 S e G BT S e
sg;mﬁsﬂm U, 0 T b on 1 Te
*@9%13}5”‘ or D FEAGHOR SIOTBHEDES ARG, 6 RETRRA PG range
PR Z%éﬁ%ﬁée@m@ﬁﬁeﬁwﬁﬁ%ﬂé@; i oo
Sg'c%ﬁlﬁg%)ﬁ%n f%& sgaolgf dgga: 0Sé ge 1%1116 is

r oxi mat

f RGeS Idib %gzlk‘%@ogfolﬁpeﬁ{cpﬁidﬁ;ﬁ?ﬂe‘fer%b% PP o 100-fold in

bp and

b gg@%éﬁg%@%s@e@t B Py oo T

Ude?ﬂ: @ﬁ%ﬂﬂ% P?l%%nﬁ?: Iﬁﬁiok%aaﬂc sRBSirhiccRt reflerably 0.01-

(AﬁETS I OSCI enc used as I nsert

SeR2hied Ynoﬂ%%ﬂé@’éﬁbl?‘() 1-TO8E( -Th 6$elc akacion solution is
digesting wth I “alone or wwth Sma | and Sac I,

aspréfeiably @bg\anahﬁor@ ﬁéfer&% G3d ahfl the atactiibemperature is
li'gated with Ligation H gh (Toyobo) and used to

&é@f%???é EigdWC adf6re Pheferdtilyi 240t CanEhoreastion time is
preferably 5-150 hours, but this may be appropriately determined
depending 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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using a GFX Mcro Pl asm d Prep Kit (Anmersham

Bi osci ence) to obtain different clones. [0107] For
Rhodococcus rhodnii (JCMB203), the plasmd 15

(pRET1000) was isol ated and then digested w th BafHMarch 2007 -

Upon el ectrophoresis on 0.8% agarose gel, DNA
fragnments with sizes of approximately 2.0 kbp and
approximately 3.8 kbp were confirnmed. The respective

é'iw&#@ﬂ%"?sgt seanay.fit adEd posrcares Baing Engacs, such
et EiS0pe Hoby Greb ittt Pt brs ST /ABED5H Gemit fEspect to
i Elglé Eﬁ?ﬁ%}g f%tll%%#%tqaietn% ?&S(',’[Ilﬁlé fgﬂ-ég&%@?%f g§8@b§%§%e§§raﬁng
us @@Mﬁﬁg%h%} ﬁﬁ?@%v%&%’rdg}@l %‘“@Qg‘ gse ﬁg .Zlﬁfgﬁ %itp 10-
it 81RO,y B o e
Lo SR R e RIS st i
ABAD e E SRR o USPPRIL OGEPRIREES cocnzyme
Rl P S BB BTN, i
NUPAGR! 16@alPE RNBRlalN i tREOSSIN bat \nedeSRadt Bty may be

unti| decoding of the entirety of each insert

nugddRAt i encrzaseaheerecabion §suad of ivieldfaddehergers may be
nucl eoti de sequence decoding, priners were designed

f ciddedany afpprobiiage.t he ends of each insert to the
vector direction in order to analyze how the inserts

069Bgnked,1faﬂn@ téndPloR wohuttomdsctendtddisiih &ddition of the
-plus-), using the plasmd isolated from Rhodococcus

erspebifopaialts desivib@Dnbaset engitratlee afhrerR@Riopedduuiditions,
was purified using a G-XTM PCR DNA and Gel Band, .
Puacéindzatiom dfi the anteanted enaimigohatoneatsaneersowilluke rgded,
the same prinmers used for PCR to_analyze the .
arthusganenteffitiantly premoting conversion to the enantiomer which
will serve as the substrate of the cells or cell-produced enzyme. This
will tend to vield 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 such as acetate,
tartarate, benzoate, citrate, 1malonate, 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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15 [0110] The results of sequencing showed t hat

pRET1100 consisted of 5444 bp, with a G+C content of

59% The full determ ned nucleotide sequence is set .
forth as SEQ ID NO 73 of the Sequence Listing. 0l March2007
Pl asm d pRET1200 consi sted of 5421 by and had a G+C

content of 62% Plasm d pRET1000 consisted of 5813 bp

and had a 20 G+C content of 67% The full determ ned

g Eﬁ?'f%i; : n%(; E%fﬁg'ﬁ’ cifate; AR SeTRied YIDRGFes thereof
- ST DRatoopRBHr 8 Gy TR OB TOB LRl &1 b0 0 added to a
gﬁﬁﬁgﬁ%&%@gﬁl %f/ggﬁ%fﬁ% g)}) af ﬁ: ﬁﬁ@aﬂﬁ\%&%@g,ﬂf a phosphate,
FieT P00 gl iRy g B IR IR 6 Sl gpgnglyydrogen
P iablidee SR iR 1A% B rath Bl 1 it St0s.

HOUER1SS: (SPAESoRRE? Ridve i Ratdngl BhAMEGely the
 RAOh R RIS BT schabdh BT cans
oFE) HgffoEn eI e RSO 5, B ghained
AT e BRIy ERRYS Sepliud bEUREIIR, by

2 fs%ﬂgg Cs{uﬁ@éét@& PequREmd pitiReEen2Procedsueh &3 fdfibrane

nucl eoti de sequence set forth as SEQ I D NO

7 Fepatdtiol, SERrARINOwHh soRyshicolient {éomnegbenile devluene,
sequence from bases 477 to 758 of the nucl eotide
seghlensforset efd'i%t RohsmBEQhrEmNgraphy/ vaarnfd c6hCendtation,
NGO 5, SEQIDNO 6, SEQIDNC 7, SEQID NO 8, SEQ

| Ridalalon SkegydthllNatioh), reBERtallizntonlér tEEQik& NOhe optical

purity of the produced optically active (G-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 the technical scope of the invention.
[0097] (Example 1) Isolation and purification of plasmids

(1) Method

Rhodococeus strains were inoculated to 5 mL of GPY medium
(1% glucose, 0.5% bactopeptone, 0.3% yeast extract) and cultured with
shaking at 25°C. After adding 250 puL of a 100 mg/mL ampicillin
solution in the logarithmic growth phase, culturing was continued ai

25°C for 2 hours with shaking. The cells were harvested by
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12, SEQID NO 13, SEQID NO 14, SEQID NO 15 or SEQ
ID NO 16) consisting of the nucleotide sequence from
bases 862, 1294, 1450, 20 1462, 1486, 1489, 1513,

1630, 1645, 1687, 2224 or 2227 to 2409 of the 01 March 2007
nucl eoti de sequence set forth as SEQ ID NO 73; orf4

(SEQID NGO 17, SEQID-NO 18, SEQID NO 19, SEQ ID
NO 20 or SEQ ID NO 21) consisting of the nucl eotide

SO T ' 0 MG 9 BIGE Spgraca.
o5 B RS Mo Sl e T s ver
G A N S R L
050 B RS BR324 T8 10 .
<3t s el T oSN PEOAS e 0T, 1

LI TAROR o SORAER Aoty QU o

2nftiureE QN D0 3 of S8 Sddiieh Ehldrithe and JBUALAF 10 SDS

sequence conpl ementary to the nucleotide seq rom

bagefe §é§1€d A d3hélmi L 3aP hllbhed s karid §e-ZFAUeReenight.
set forth as SEQ ID NO 73; orf8 (SEQID NGO 31 or

SEf) |1Re NApeRRAtahiO Toh st béﬂrﬁﬁghﬁ@n (12c kepih, OP r8RYUEREES were
from bases 3339 or 3648 to 3902 of the nhucleotide 15

S effidRAcE. 5SEL. daeht &F 56 | DrbRinds Kassd 60f SgSER Nase A,
NO 33 or SEQ I'D NGO consi sting of the 'nucleotide

s exnide tlee rhixaurd ases alldGedoto Mard taw FPR2 for 1Heminutes. An
nucl eoti de sequence set forth as SEQ ID NO 73.

[ Yalehe dfophemdlighloréformeiseahmyindlcohop RETIA0N: wad added
orfl0 (SEQ ID NO 38, SEQID NGO 39, SEQ ID NO 40 or
and cenfrifugation was 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 diésolxred 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.
[009¢8] (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  (IAM1400,
IAM1503, JCM2893, JCM2894 and JCM2895) and Rhodococcus
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SEQ I D NO 41) consisting of the nucl eotide sequence
conpl ementary to the nucleotide sequence from bases
3350, 3251, 2945 or 2849 to 2412 of the nucleotide
sequence set forth as SEQ ID NO 74; orfl | (SEQ PDMarch 2007
NO 42 or SEQID NO 43) consisting of the 25

nucl eoti de sequence conplenentary to the nucl eotide
sequence from bases 2365 or 2332 to 2159 of the

P%‘?l e_;}z-i}g?(:@f\&#z&gi@f&g ‘&%iﬂ%%eﬁfn > oAy ; 5???%915 of

nucl eoti.de, se e ses 3197-to 3526 of ;the.

Ao e Y o aud 3o Kops Lestsebvely, figess plaghids were

ort 13 ﬁE |D$Nca§. 45, or,, SE IDE@) ejcf)' CQns; téh%lgﬁ,nl

¢ eesighaRg, ACRrAing i dh% . BABTSS SIS viny 4 8 3 00,
i 35

VUSRESIAR, SCERTTshon pROEPRATSD BRASAND O TAPrIc0,

74; Ly I NO

SPRETY 00, BRET 06 o RET 008, bREELO (8 FEer B

oIS, ASSP RO I A TN SO 8 pleg i

51'*19{3/[5%5&5@&%\9 o?zstrsms'flgﬁagEaftidlﬂ?goom' ﬁs%%p by the

sequence cCo enent ary tb e nucl eot’l de _se ence TO.XI

o SRRFnnERSf MAIEOak ol Petulsk BidhGeRRs "The SHRARSity of

or TS, BntiCardAvafiapil Srdmatied ihbGtuteuclades] @ erythropolis
sequehce from bases 2331 or 2334 to 2618 of the

NUREREIdTe JSRAMRIL eandt JEMARD RsardER.| PADhii74CMBRO3 are
(SEQ ID'N& “55) consi st ing of the nucleotide sequence
20ddgceibedasias "M tCatdRficof of NStralig| eBlightd sedirirc e2002"
set forth as SEQ ID NO 74; orfl8 (SEQ ID NO 56, SEQ
| [i;ﬁlﬂ’islﬁﬂ bPROKENNRp£f andEde dviaildble HOneth&aQtitxaNO
60) consisting of the nucl eoti de sequence

[0101] [Table 3]

Strain No. Size (kbp) | Name
: 54 | pRET1100
Rhodococcus erythropolis | ITAM 1400 4 ORET1200
. 54 pRET1300
ditto IAM 1503 S 4 PRET1400
i 54 pRET1500
ditto JCM 2893 54 pRET1600
. 54 pRET1700
ditto | JCM 2894 54 pRET1800
ditto JCM 2895 |54 pRETO0500
Rhodococcus rhodnii JCM 3203 | 5.8 pRET1000
[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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from bases 1650, 1689, 1713, 1827 or 1875 to 2162 of
the nucl eotide 25 sequence set forth as SEQ | D NO

74; orfl9 (SEQ ID NO 61) consisting of the nucleotide .
sequence 55 01 March 2007 from bases 1906 to 218bMyfrch 2007
the nucl eoti de sequence set forth as SEQ |ID NO 74;
orf20 (SEQ I D NO 62) consisting of the nucl eotide
sequence conplenentary to the nucl eoti de sequence

se X@ma; Eslaga%g% iaeSled Wiy ?g?ﬁﬁs‘é%tnﬁéﬁh?%?ﬂc%é&: Sph
ey e
Siie? C@%z%eloﬁ’%@f {500 3B TN, el TR i marker
" ehrratds Foadg, ek DINR s Matkeph/Z08R Wind 1 double
cel R @e 9%@%)( { Eay fbiekSSqf HUETEHRARM, b e SFestriction
e Y e S T
AR ST SpmTan? (2,00

ication region o I's the region

g@qggmt ed7gy?1§1@e4 nucl eoti de sequence set forth as

hases 33505 to QRﬂ?\ the

ide melpnrp setk ekrepeliss SEQ | D NO 711 thodii

n
b 290 184 1407350) [ BM 152 ﬁ%zé%t | U1 %8 | K gCNP03
f s SEQ | D NO{72 (froim 20 bases 3570233 3894050
i aRES oA ElpRE R R R o
: eI D i
t from bases 4381 t¢ 48;5;"'0’%%“
| BE tid¢ seguence gf pRETESSH
( ko2 Ptathe Yiekab1| saFBisdnied avkrie ER—25
p atast hey Arae | avdgl wed asn 01 14 20.23
0y UK TSR ED [DELET [pRET [pRESRRES [ 10 20 2:2)
D 1290 | 1100 | 1200 [ 1100 | 1200 | 1200 o( 2, 1.6, 3.9)
0

Smal [1(5.4) _[2(0.4,0.5) | 4(0.1,12,1.6,2.9)

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 plasmids were classified into three types, i.e. pRET1000,
pRET1100 and pRET1200 based on the tesults 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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56 01 March 2007 the nucl eotide sequence from bases -
4260 to 4339 (SEQ ID NO 75) of the nucleotide
sequence of pRET1000 (SEQ ID NO 74), and it is
presumabl y i nvol ved in expression of the nobilizafl dfarch 2007
protein gene or is the recognition site of the
expressed protein. 5 [0119] On the other hand, it was
suggested that the region of the nucleotide sequence

nuerebioadis AbadRE00) Drenlesbs R KBl PRETL200) were
P o Taedie and sRecsied g g ok o8 e o dlefifoficitsis on
ve tf{/eaa%?f&éi e RO e Pl 3 of widsbinirgly 0.5 koo,
andPpRBaEieR] FT)B, Bibloxidienf A and eRiEERly 49
orop, BEfs. kPRt DTSN feRbe DI iraarditlwhte fecovered
\%le;ﬁzﬂhd e b§é %1' Ylsir%ﬁ ;Eo}ng;pﬁqz—ﬁ%%/ﬁ)gg? zﬁfﬁETGgpoBand

gﬂ or our S gﬂgﬁ%?hé@l r]i:sq b%ﬁéﬁbaﬁ'ﬁ%ﬁo%@gv\%% 18‘22 ' DNA.
f Ofseg ll)ﬁ%ﬂi?lfuets&? ﬁmrﬂq{scﬁ?'\bﬁq %?E&Lﬁftear i’g%%uﬁgeﬁlth Sma 1

I ges 11200 48C for 2 hours an

gﬂiﬂe”ér ’T‘tﬁ*ﬂ g (ITeﬁYcP%)c Kag veaer TNA! dTHd ﬁ@se@f DNA and
to obtain DNA fragnents of R erythropolis

pl 88l Dﬁa@hw@fe q{@t&h\b‘\vﬁhaﬁ%ﬂcﬁa mghd(ls(sgﬁy@)d andnused to
TE solution. [0122]" For pRET1000, plasm d pRETIO00 was
obtahsfad neddi TMboSni Thé JIBBRAIY) transfbriieens Brelel screened
was used for digestion of 25 pRET1000 at 37C for 2

hoygim gea GrIEK vl ¢ragP ldis i d VrepUS e Araerdhlann Bioscieficehiw obtain
ends, to obtain pRET1000 DNA fragnents, which were 57
01dMserzint 20fes. di ssol ved in TE sol uti on.

[0107] For Rhodococcus rhodnii (JCM3203), the plasmid

(pRET1000) was isolated and then digested with BamH I. TUpon
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 IT KS(-) digested with BamH L.

[0108] Determination of the nucleotide sequences of the plasmid
inserts was accomplished by the primer walking method. ~ 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,

51



10

15

20

25

.L0123]' Next, DNA fragments were prepared fromthe E.

coli plasmds. Specifically, pUCL8 (containing the
anpicillin-resistance gene (Anp')) was digested with
Sma | at 30C for 2 hours, and 5 pHS&99 (cont ai ni AjMarch 2007
t he kananyci n-resi stance gene (Knl)) and pHSG398
(cont ai ni ng the chl oranpheni col -resi stance gene (Cm))
were digested with Hi ne II at 37Cfor 2 hours to

I
ﬁe}s&@@nﬁﬂ% "%ergtllszs&? f&rtpamﬁ @%ﬁ?ﬂﬁ&gﬁfﬁhmﬂscrt Hucleotide
ments from,t he. Rhodococ 8 r{ﬁ @ d
SRS, e BTims g e o et L M Hstaded seguence

o eesaéoﬁ#ntcfg%nfﬁ S RS Rl
10/ 81(%8 ,n%n @eﬁ%ﬁ%pﬂ? O('Mﬁ? gﬁ@%@'x%f}.ﬁgsed for
ﬁ@z—g%z*;@%@q@%gg Pl P ot

(SRR, Ll a5 9ot 20 S0t B a8 hclordo

S S EO S PTG R v

[ [
gﬁﬁ‘ ﬂéh:é}‘fﬁgrgrdﬁg é/cprfo {:ﬁ or ar?p %?g% eﬂgts J€iz}geat?%{cﬁ:l‘fﬁglr.t to the

6%&&& ﬁire-EB%nWOY@ér Wﬁhﬁéﬁ@ he@MHd er@bisaiveed linked, and

ture solution using a MMcro Plasmd Prep Kif

(APERS HAHD cHAASGEENGRINM R OTPUblid- yahw%]mw astrhﬁi isolated

manuf acturer's specl f| ed conditionhs) t'ai ned

DNPoMBR /eRitfdocars i(sOEJMQIVHSi(KJ)Oﬁls tenfiffatrgarbse PCR
gel The obtained s utt vectors are shown in Table :

raauandwta@epnaﬁleddslsmg £ oGFX ULt PER eBdM ofintdh&el Band
shuttl e vectors using PpRET1100 are shown in Figs. 3

t Qurifiogtiod K, chn@08dqudreing) waSabhri&] @dnsisingtthed same

o e LR PR Sl et b e
[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, pRETlZOO had
approximately 99.6% homology with pN30 (GenBank accession no.

AF312210) (calculated based on pRET1200).
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RET1002, pRET1002Rv pRET1000 pHSG299
RET1003. pRET1003Rv pRET1000 pHSG398
PRET1101, pRET1101Rv pRET1100 pUCL8 PpRET1102, pRET

- pRETI 10pHSG&299 PpRET pRET pRET1100 pHSG398 01 March 2007

RET1201, pRET1201Rv pRET1200 UC18 pRET1202, RE T1200
pHSG299 RET1203, pRETt 203Rv pRET1200 pHSG398 [ 0126]
The shuttle vectors constructed with pRET1100 and

D, S e BB a0 SRREHRS Eossr RoRo ofnade
rta? BSPUERE S RS e 2B T Bt Mcteoria
DRSS aBBEnPATRSTSIIRL o 6P Flf) 54386 esmias
B 98, O E T VG SRR DTRIAARE hRlth PSR sites
(S B R R B 11T oor (SEQ 1b N 93) and

PONERE vect orarugel NP leoti & setocH T an s
oo B L PR RE T 10
an O RRET DRI MEAEb 1able & "[o128] (Exanple.

ni NOTHE FI0Gwtle bERNGERS fRIH O PREF1100:

6)[orp1am
er[ythrg]pol is 59 01 March 2007 The Rhodococcus-E. coli

shut t | eypfeC{IES Dt aloed] | IsERam NG verg §Bg 1Dr NO: 3
transformat?onQof R. eryt’hro%%l Is MAK-34 strain (MAK- )

S gl kst cunbmar 2 otaicect
| BB B tled nielicoride seqdence set forth as SEQ TD NO: 73;
orf2 {SEQ ID NO: 4) consisting of the nucleotide sequence from
bases 477 to 758 of the nucleotide sequence set forth as SEQ ID NO:
73;
orf3 (SEQ ID 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, 1450,
1462, 1486, 1489, 1513, 1630, 1645, 1687, 2224 or 2227 to 2409 of the
nucleotide Sequence set forth as SEQ ID NO: 73;
orf4 (SEQ ID NO: 17, SEQ ID NO:; 18, SEQ ID NO: 19, SEQ
ID NO: 20 or SEQ ID NO: 21) consisting of the nucleotide sequence

complementary to the nucleotide sequence from bases 1875, 1734,

1701, 1674 or 1581 to 1444 of the nuclcotide sequence set forth as
SEQ ID NO: 73;
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5 Technol ogy, M nistry of Econony, Trade and |ndustry,
(currently: International Patent O gani sm Depositary,
National Institute of Advanced Industrial Science and
Technol ogy) on February 15, 2001 as FERM BP- 7451y1 March 2007
El ectroporati on was investigated as the nethod of

gene transfer. 10 [0129] First, R eiythropolis MAK-34
strain was inoculated to 5 nL of GPY nedi um and

Eg'eéf'ﬁedﬁ"r@céﬁi‘iﬂfﬁr 20, 01 53 50250 SR, fUf0: 24, sEQ
Totth s ik SO R0t ) Dbl 57 e A o8 stibence
contE LB LT SR cEhper ol gk 2528, 792,
cohtiT it %ﬁ?% i BB L5 Tad HkFeREE Squenor,sat fortn as
& RO /500" “hor (1 ons and frozen al - 50C a8

o1 cpar G B HEReID. i 27280 S BT NGT2S) ifistng of the
oA e SR AT FOR AR5 L RRDOTIE AN of e gcleoride

gen;&‘ﬁ%ﬁgé séﬁgﬁ'ﬂﬂ%g}i@q]}m e mixed sol ution was

y poure Into a 1 cm cuvette which had been

cool ed 71 GEQAMY W: 29t of 'BEQ @nN@’UB@?rcdﬂmstm% of the
El ectroporation System (Bl O RAD). After sing at

20miVE6title 4%9ubnee Qorﬁﬁlerﬁétﬁa? %€ oth&ohwlegﬁdm@@ﬁed from
|

with 300 L of® LB nmediumii ately and was al | owed

t thaaea3S 7 02387 1 66 3858 wfthe mfilediddbeqieit@iset fHfthIk] SEQ
A portion of the cell suspension was plated on an

andd Nt 78: containing LB plate (100 tg/nlL kananyci n
100 g/ anpicillin or 30 g/ nL chl oranpheni col).

resul t, o8| (FEQ@sIMeNO: 3bt af FEQWHANNG 33) ptREIEl:{tug of the
pRET1 102 and pRET1202 containing 5 the kanany
r emicleatide sggwence froon bases 3333 0r 368 a3 90D @f@bt augleptide

col oni es cont ai ned the asm ds, the pl asm ds were
i sseiqaicade sedforth aS\S@QI& O:R68 esdcontain the shuttle
VECtOl- 19 (SEQ ID NO: 33 or SEQ ID NO: 34) consisting of the
nucleotide sequence from bases 4366 or 4477 to 5034 of the nucleotide
sequence set forth as SEQ ID NO: 73.
[0115] The following orfs were found in pRET1000:
orfl0 (SEQ ID NO: 38, SEQ 1D NO: 39, SEQ ID NO: 40 or
SEQ ID NO: 41) consisting of the nucleotide sequence complementary
to the nucleotide sequence from bases 3350, 3251, 2945 or 2849 to
2412 of the nucleotide sequence set forth as SEQ ID NO: 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 set forth as SEQ

54



10

15

20

25

[0132] This suggested that R erythropolis can be
transfornmed by electroporation and that pRET1002,
pPRET1102 and pRET1202 10 function as shuttle vectors.
[0133] (Exanple 7) Obtaining am noketone asymmetr PtMarch 2007
reductase gene (nmek gene) The mak gene was' i sol at ed
fromR erythropolis MAK-34 strain for insertion of
the mak gene into the shuttle vector shown in Fig. 5.
15# &1(34% First, genom c DNA was obtained fromR
erld BY@p flis MAK-34 strain. After inocul ati ng R

' b SR S S e AL R eguence
o b A7 S A TR iR B b

f hgurs. The 20 genom ¢ DNA was obtai ned using a
GZ[E%#OQ% Buffer set and Genomc-tip 500/ G

{erpl a8, 582 NGEE R SR I HA AR EHaGE b the

LSRR Buan P RRTIERRATIS S REAGTT e YequRE: from

{ QPESEAVRE e AP PG T cnsar st e idgRaplglckiSer ToHh 55 SEQ
09 . extension reaction for 1 mnute and 50

sh,?gﬁli@: %”ne obt ai ned PCR product was subjected to

breci pid ot FaS RS RO D SEGIPL NS Oh SR £3G; 50

di &ﬁﬁiﬁﬂ}g%f the mebtiﬁerseéugﬂé@ Srorh b3Q6s 4804, 4ESRRAA66 to
th using Li I g 5

t herew gation h. Conpet ent Hi gh

(TypAtPer esudestdbabqlienes ber forili 89 SBIQ ED NQ):i74;DH5u,
whi ch was then plated on LB agar nedi um (contai ni ng

100  g/drf] /NSEO ! ID MIO: 8T drafEoRdm N@t &2)vedisifing of the
of 0.1 %P%Bz}%d 4% X- gal , a]r::gevvas al | ovvgd to st agn_d

atmaéotidé s8Qubnce Tomplieheentan! eniths mwcleotide exegaence from
from anong the appearing col onies, and were 10

CWhdsis )gd 6w s GG ke HF0D oiliBe iugleatide s¢quenmerteaifoithgs SEQ
100 pg/ nmL
ID NO: 74;

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
D 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 sequence
from bases 1650, 1689, 1713, 1827 or 1875 to 2162 of the nucleotide
sequence set forth as SEQ ID NO: 74;

orfl9 (SEQ ID NO: 61) consisting of the nucleotide sequence
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“anpicillin at 30C for 60 hours. The DNA was purified

fromthe obtained culture solution using a G-XTM

Mcro Plasm d Prep Kit. The obtained DNA was

confirmed by el ectrophoresis on 0.8% agarose gel . 01 Mrach 2007
obt ai ned cl one was designated as pMAK-1. 15 [0136]

(Exanpl e 8) Construction of expression vector - 1 A
pronot er and am noket one asymmetric reductase gene

(i nak ene) [ rt into the shuttle vector

Shamm Hesest o 13570 Hhe Butiealite; prtatesei vy o5 SEQ
(w . Afogenous pronoter) containing approxi mately

40 pst'ream fromthe mak gene was 20 construct ed.

nours, Bhe20 [RER 4Pl A 8 St 5 e i ledlich sequence
o1 G P BT e o uaS s SRR ﬁéﬁbg%&ggﬂ%g%aﬁ jgf the
AR SEE RSO R QL pagoutl o o gesty
Band PuPTEIGE B ITaS0: 454,509 TN S0 HHGE s, SEQ
oraPu S GO RSN NOF SSnr 1D 5. 69
VSRR SRE B NPT ek BBt 1) a7 3. 456
fF44C8blg %1‘5?%31 gtg gSggéﬁﬁéeﬂ&IEbﬁHS%eﬁgelg?elLo ctOfiHh. gs SEQ

of
rregi um cont al ni ng nm_ kananycin a

st FDdN@j: B0C for 60 hours. [0139] The appearing
col onies were cultured with shaking on LB liquid

Me@d urg e ont aifhenDNAOra&lidatioan fepionnoAp RIOTI 100 i€0the region
hogqr)s. ]CThe DNA was pu%{fi ed frp%grinthe %)bt ai ned 8

cUkrgpriceenteddbythyshngcatid® sequevtdlset doRhaasiSEQr Hp NO: 35
Kit. The obtal ned DNA was confirmed by 0.8% agarose

gelfrelrebhgesphdl®so 3200 1henuedeotids sequenye sebhdorth as SEQ ID
obtai ned DNA wi t hout restriction endonucl ease

t r DEDnB6t{fromd hdses DRAOator EFOQ) gethe nncleotideRsquenae set forth

37;1:8 SEQ ID NO: 37 (from 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 bascs 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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for 2 hours were subjected to 0.8% agar ose gel
el ectrophoresis, and the 15 target plasm d was
obt ai ned based on the size of the DNA. The size .
mar ker used was Loadi ng Qui ck DNA size Marker Xl E@bRlarch 2007
[+Hind 11l doubl e digest, pRET1102 and pRET1102 t hat
had been digested with Pst | at 37C for 2 hours. The
pl asm d obtained in this manner was designated as

T A4 R S T 0k 79 of
S 0 s0LRL B BRI SSPLESHRIRCL 7). and i
o b TR AN RRGTRED e o
veF A AT WS ot st Bt 5L 9 pFET07

M GILECT | ChEsls BEIAERRE 00,8 SN AINEIR AR AIROT e
500 O PR, B R SISO INDG) of e

* UpelSgendacbe yOHt 055 SBgkep NG oot

fr 3o bf@Rich b fahirekaed (@ repicaibmy
di gest?%%ﬁ%ﬁ%g%ég (vﬁvlltbha?gﬁH I rgnd Hi nea?ll for 2 hours,

SUR)ERI] N9 | {ExsnPl8Y) avaistsetionl ofdlretle sebturesi s, and
recovering an approximately 2.7 kbp DNA fragnent

usi ng aFeFXJoAdERMA cihd shittlel vadeor RoetiwfdematRiandococcus
Kit. [0144] The DNA fragnents were ligated with

Li gadinerand ¢h &t théoRpetlervcddsgplasasdsyRIET000, pRET1100
transformation of E. coli JML09 cells, which were

t hend pp R 200 Lihchgthe mRdicod plastadaiplgCi80 pHBG299 and

kanamyci n, that had been coated with 30 L of 0.1 M

| PPESG30 3 wete wsBddalk thafollowing bkpewenensd. st and at 30C -

O e aoBiet TaBIA Hagmenta werc prepared from K- oryihvapolis
plasmids.  Specifically, plasmids pRET1100 and pRET1200 were
obtained from R. erythropolis (IAM1400), and then Aiw44 1 was used
for digestion of pRETllOO at 37°C for 2 hours and Blunting High
(Toyoho) 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. erythropolis 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 pPRET1000 DNA fragments, which were
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col onies, and were cultured with shaking in LB liquid
medi um contai ning 100 g/ nL kananmycin at 30C for 48
hours. The DNA was purified fromthe obtained culture
solution using a GFXTM M cro 20 Plasmd Prep Kit. Ollarch 2007
reduced shuttle vector of pRETI 102 obtained in this
manner was desi gnated as pRET 1123 (approximtely 5.3
kbp). [0146] Next, shuttle vector pRET1202 was

E?@%&S @ﬁ@%ﬁ?@i&%@“ﬁ%ﬁ%hé% EE'A ECoR) for 3
i I 11 i .
o iRl oty NG, Fraamerts, morEnHictased (SPH e £ col
O a5 Spef s P o A TG
T 5%k TSR LY s, e
i BESC L Gndite i f%%iﬁﬂk@?%ﬁ%iﬂc‘g?#?hﬁ Koy and
S0 T i 1 bR 180 5,
F%ﬁ% C@E?gﬁeﬁgt‘“?aﬁg’%’é% e T G 23 Rt 0, Yt DNA
g , : 30C
foﬁ‘%&%ctfﬁﬁsﬁﬁ %lht%l%glgﬂl&o’ﬁﬁgzé t\i@@;&'sﬁ gg{f @é(gﬂ} ?‘garh anong
gﬂg]kll%glgea” n fﬁe?gﬁﬁdgir%éﬁl@m{}@@ﬁ% ﬁtﬂrﬁgni""tﬁé‘Réi/orcriEcoccus

inL um 10 contai ning 100 itg/
Kagy'¥C B /881 $8kdd ﬁfcp%?eél‘@ﬂftlliie midth PidsEBed ABbVE! 8ty were

fromthe obtained culture solution using a G-XTM M cfo

Pl gsd8l fhrRtapsbithati¥hdn £heo » Do wihtirivwead plited on LB (1%
screening was digested with Sac I, BanH I, Pst | or
Ecefptophain, 2. 5041 geasel dxtedct! N€% cbdnes dlddride; pH 7.2) agar
approximately 500 bp clipped at the side of EcoR I

si fpeddimIdorithiaiik d ddcpg/ak kdmainserns €60 prg/mlhempiesimadr 30
was designated as PpRET1204 (approxi mately 5.9 kbp).

| t pgvasL roitlormmphénieot, casedivitia 30ckbrot WltM HII'G 850propyl-
cli pping of the genus Rhodococcus replication region.

[ 08<4zlacthsidehut ahéd v4%% or XegaT1(Gbneasordedulord-3-andole-5-D-
simlar manner to obtain pRETI 006 ias%proxi mately 4.9
kbgalactopyranoside) and allowed to stand at 30°C for 60 hours. White

colonies were selected from among the appearing colonies, and were
cultured with shaking in LB liquid medium containing 100 pug/mL
kanamycin, 100 pug/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 cobtained DNA was confirmed by electrophoresis on
(.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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20 [0148] R erythropolis was transforned mnth t hese
three reduced plasmds, pRET1006, pRET1 123 and’
pRET1204, and upon confirm ng the presence or absence
of shuttle vector by the nmethod described in ExafpMearch 2007
6, all the shuttle vectors were detected in the
transformed cells. This suggested that the three
reduced plasn1ds pRET1006, 25 pRET1123 and pRET1204
ﬁ£¥fﬂllcat éﬁ. erythropolis. [0149] (Exanple 10)
r

ction ession vector - 3 65 01 March

2 @OHSMJC%&HNGSSI Ofhitfet| @rigas constructed by having

t ed t ' -
Y Earmle qRiagoRoctRe o, VECOOL
pR@EE'J[lZGOL‘,oImRETdﬂOdd{V i pREFHOL09 was depBIER f or

!l pRI91002. FRETIGIIRS |IRIENE06019 @ S! ePprifGRI0

Hi R4 L0034 i‘l R PRETI000 onge norPRS

Hi| gREd 51 05,c0REJH 101t i| @REThE08 0l ut i on vqa@C’msed to
t 1 R PY TOE, pRET 1 1DVIAP [$RIDI fogpet ent H gHSGIEH

OoU OO O~

colpREEE20ks pREAJ2OIRed PRETE200 qui d 10 rpHiGHE
COMREE T 202 1FREIUARsanpRET200d cul t ur edHESGBPL f or

o R0 WRE ISR [ AR TRspt L od PoHRG s 21

LU ovortTarimTyPILT L LUy, | ViJ1l] LILILA >3

Obf(AI2%3d PRETRA 33huak cvemstedcoistudisd wiffor pRETHAG0 and
and thén el ectrophoresed on 0. 8% agar ose, which

1@% éiHSGQ%ordrl pH$G308c kwerfe ainﬂagma;edofrespectlvely as
T113 Pst I. As controls there were used

S(HndS;B@ETIDSNG)otSBI) gpRIEDL 102 W(SQ ID a¥e: 90) or
pRET1123 digested with Pst |. [0152] (Exanple 11)
CopREMUd0300SEQ dkpMNGsi Dby, vespastively. AQf the shgg]e vectors,
constructed having a pronoter and, the mak gene

i IeBEEdQln tendibifor eapptaibited remistances, ve Tll[(ﬁlw]xhlblts

A clone was constructed having a Pst | 19 Cgﬁtream

frbmamlﬂemmke@%tﬁacef and n@&IgT bH%f exhabisrotcdy orampghenicol
rocedure was ca

P remstgnce Asiso 1he shuttle vectors pRET1101 to 1103 wherein the E.

R [T R AR REERIOF P Coe iy T

coli gene and pRET1100 were linked in reversc (Rv) were designated
respectively as pRET1101Rv (SEQ ID NO: 92), pRET1102Rv (SEQ
1D NO: 93) and pRET1103Rv (SEQ ID NO: 94).
[0127] Similarly, the shuttle vectors constructed using pRET1000
and pRET1200 were designated as pRET1001-pRET1003 (SEQ ID
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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out in the follow ng manner to obtain a clone having
Hi s- Tag added to the Cterm nus of the am noketone
asynmetric reductase. PCR was 25 conducted with KOD
-plus- using the pMAK-1 obtained in Exanple 7 as01 March 2007
tenpl ate, MAKPstF (5 - 66 01 March 2007
GACCACTGCAGATCAATCAACTCTGATGAGGTCC-3; SEQ ID NO 82)
and MAKH sBgl IR (51-

as pr1 TCT%%W&% SFiars Dibredsd Exdtuple 5
f rugneHped ?gﬁﬁrt@bg brisisl @Wtﬁ%&%@g?? s FIAK B ehpiptaak-
PO PRt XD B0 Lty LGS BRI g Humn
Bgfeéhn@pgr»’s ¥BhaL %H%J‘E‘i“é? LRGeS R, Seifoe and
' TRORES duilsH, MR REda ), Thige AR HREREY. Tottreniy:
“ﬂ#ﬁ%ﬁﬁ%‘@ A, OpBi e TRikleaty a?ﬁﬂ?é@f frftute of

%vﬁﬂhéd*ﬁﬁ%é’ﬂqtai‘ p%n[@ﬁee%d %chﬁo dfjlidh FBBHuRY 15. 2001 as

alnlng rci''rn at hours

thER;@ 178 Ij f 'quc%amﬂ)ﬁ?émﬂ%gﬁga%daame Rhéfod of

t‘ai ne was confirmne 8% agar ose
% h fphoresis. [0154] For screening, the DNA
restrl ction endonucl ease treatnent and the

D"ﬁwg er d'Eg@%'R’ne WithPoistis MARD 3808trdih Was 3h6chilited to 5

ours were j ect éd to 0. 8% agar ose gel

el gIt HPAHPNE siddiuaNend henlnirad geithpilaking avek)gbttar Béchours.
based on the size of the DNA. The 20 plasm d obt ai ned

| nAlfferssesiingr 1 was, e€siudnatesblasiopMai-100 Tk of 28 medium,
mar ker used was Loadi ng Qui ck DNA size Marker X EcoR

| +&hbogking wadlooitiruet ge200 rp@Eﬁt)BaO&ﬁcfop de7boutsat Thagultured
been digested with Bgl Il at 37C for hours. [0155]

A cd:llmwemshmasnddny @ntxyfugai;m (}ﬁgkrpfm rﬁ?ﬁnnzdﬁcr)efmd the
25 pronoter (obtained dy PCR anplification using

t ehmivastedacellomeerofrinsed twice with ultrapurified 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 pL portion of the prepared competent cells and a 5
ul. portion of the shuttle vector (pRET1001, pRET1002, pRET1003,
pRET1101, pRET1102, pRETI103, pRET1201, pRETI202 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 IT Electroporation System (BIO-RAD). After pulsing at
20 kV/cm, 400 Q, 25 pF, the mixed solution was added with 300 puL of

LB medium immediately and was allowed to stand at 25°C for 3 hours.
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pRET1204 wherein the orientation of repA encoded by
the 67 01 March 2007 Rhodococcus-derived DNA
fragnent was in the same orientation as the kananycin :
resi stance gene encoded by pHS&99, and usi ng as 01 March 2007
primers P 1200rep-Pst5195 (5 -

AGCCGCT GCAGAAGCAACACCGCATCCGCCCATTG 3 SEQ 5 I D NO
84) and P7 (5'- CGCOAGGGTTTTCCOAGTOACGAC 3 ; SEQ I D

e_x[oe&gi onWI ﬁ‘ga%nq Q]? gjlrfj Iﬂ ggggﬁﬁ{ff%géd%%g plated on an
" %ftﬁ%i' %&o‘l‘%ﬁthﬁgﬁgl PS(:!,Q)}&KLLQ/ r{lﬁ]gaglﬁlrg}yé:an,aﬁw pg/mL
p%g%cgl i@lsé?l]éwp @aﬂﬁﬁ HSolinc e fruihI0ns were
,\ggt%gl%e gg{?np@gg W?%%ﬁﬁiof@nmmg
I L e
oY o e Py U NE i T Aot
g@%@%ﬁﬁgﬁﬁh@@%ﬁ?‘e@% pro ucKIttvma?g ag:grR I ‘and
ag@ﬂosgf 8& Zaﬂﬁu%‘%éﬁﬁ?@f‘?dégkngnfﬁw&f?%‘ g t@%ﬁ@ﬁﬂgd by
g\ﬁ%ﬁ%g@%&n%g@' gﬁmdlm ' prquozK' etnd THRET1202

use an insért [0

Seﬁﬁfc%fo%' ¥y sifutMeGiQors0 be used as the expreSS| on
shuttle vector was obtained by digesting pRET1 132

Dl\ﬁ\ml?,qu | @hehBple 7] Obdinies afihokeonesasyinasictrig rédectase

fragnent to 0.8% agarose gel el ectrophoresis and

pugrie/(RgkideacPNA fragnent by using a GFXTM 68 01
I\/Ia%ch g007tg|&

The mak gene was isolated from R. erythropolis MAK-34 strain
for insertion of the mak gene into the shuttle vector shown in Fig, 5.
10134] First, genomic DNA was obtained 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 hours. 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 were MAKF1 (5'-
GAATCTTCTCGTTGATGCAGATCAGGTC-3; SEQ ID NO: 80)
and MAKR2 (fj'-CTGACTCCGTAGTGTTCTGCCAGTTC-3'; SEQ
ID NO: 81), for PCR at an annealing temperature of 68°C and
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PCR DNA and CGel Band Purification Kit. After m xing |

the insert DNA and vector, Ligation H gh was used for

ligating themand Conpetent H gh was used for _ -
transformation of E. coli JMLO9 cells, which wer@&l March 2007
pl ated on an LB plate containing 100 pg/rnL kananyci n.
5 The obtai ned colonies were cultured on LB liquid
medi um containing 100 g/ ni kanamycin, and then the

b ESTl St 358 Rl ant® 8054, Stk Sfainea PR
e BES BN Sl e BR8P, BRA SR, R ptnano
v BRyol 850, ABned PR HER TS AR ypep elel win
PSR 172 SHESTACTON: RaBROR SRtk e Tis R ien
L SR RiPb R R (AR HRPSEE S, wBRdRRion, pf F. cot
500853, AT R6E, BN PGSl S0 aedhupicicn) (Bt 100
SR AL A5 e o6l B FTLAS of G1ORL PG ang
g€Hes EXPEAS Hndd wiisCHRG ledeRe QA a0 JUE] 1b3 360 Shdd%ﬁ. fWhite

repA gene " 20 pronoter of pRET1200 and has a length o

apppRitiieRtedre $06cter, frand amd@shé dpprarigensslonidss iy were
havi ng approxi mately 200 bp clipped of f romthis

preahesd Wik gtzkingein IR didwid theliahordongaingsg 100 ug/mL
prepared by PCR Plrasm d pRET1200 was used as

-t eaplpat@linPA208PEpfdic BO5Bours, The DNA was purified from the

(5" - CCIZCISAATTCGACCACCACCIZACCIZACA%S@AC— 3, SEQ 25 ID _
NOob&f8hededltai® 0hamPasmpod GIBX - Micro Plasmid Prep Kit. The
AGCCGCTGCAGAAGCAACACCGECATCCECCCATTG 3; SEQ 69 01
Vapbtaiged DNLDwWYS: cadjrmed dyueledtraphprésie on, 0.8frd agamse gel.
-plus- was used as the PCR enzyne for PCR at an
anildgl shiginedngenamasdesigaatedasipMekKehsi on reacti on
for 50 seconds. The PCR product was purified by
[0136] (Example 8) Construction of expression vector - 1
A promoter and aminoketone asymmetric reductase gene (mak -
gene) were inserted into the shuttle vector shown in Table 5.
[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 1 at 30°C for 2 hours, and
then with Ps¢ 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 III double digest.
After electrophoresis, an approximately 1.4 kbp DNA I[ragment was

purified using a GFX™ PCR DNA and Gel Band Purification Kit, and
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using a GFXTM PCR DNA and Gel Band Purification Kit,
digested with 5 the-restriction endonucl eases EcoR |

and Pst | for 2 hours, and subjected to 1.6% agarose

gel el ectrophoresis, and the DNA fragnent was 01'March 2007
purified by using a GFXTM PCR DNA and Gel Band

Purification Kit. The DNA fragnment was used as the

i nsert DNA The nucl eotide sequence of the pronoter

CEAH A ST Bl ot o AR s
Q'anHRg‘éﬁiﬁfﬂ}gf@h?%a’@?t e lIoE e S36oforot Agts.  The
7 DofArE GRS R digfge J%litﬁgﬁ_ BRI af g oYl Trieh
o #ée@%t&f@%;e»@ﬁ%@ﬁ &}EFE MRS Bl HETY /€ plated on
gg{i ﬁggf {1%1 %@Hﬁlen:lﬂ e@g%ﬁg&ﬂnﬁﬁf Ahd allowed to

g‘rﬁfg)etent Hi gh was used for
trans orrratlg{)]fr(}jro colt JMLO9 cells, which were

ﬁ} 0” a aﬁéeﬁhﬁg ﬂfe%' \Qbf@cﬁﬂﬁr&# W-rth aking on LB

al ne Onl es were ture

ary
t he fahe D asm taﬁhﬁ nlgm:_egover e@%y?@ynt;?&gpc %960 hours.
MThe DRASH:S Iﬁﬁ?ﬁe@ fro4he Whtelkieed chﬂufbcﬁ%lédiﬁh?i%mg a

gel el ectrophoresis for screening. The size markers

usEE Vet Bicps PlagmPedp YA TheobtamEDREA whEeomfirmed by
|+Hi nd 11l double digest and pRET1133. [0162] Al so,

af 0.8, dicgfisdel gidl dlegtroplicicedd DNA with restriction 70
01 Marct% 2007 endonucl eases EcoR | and Pst | for 2

hoir1st0]i t  waBos Wijreeniag, t thel . Sfaimaghr DA gebithout restriction
el ectrophoresis and a DNA fragnment corresponding to
t hend amml easenméatimerBGhdothe DA tafiiAligestionwith dsd I at 37°C

l)lzﬁ?nrié ﬁgmr;a {,ﬁé sugjsélitde;:lm?cgBaﬁﬁioaoﬁ?’ngg@hlé]%%gﬁ);}halgﬁs, and the
P epsraploemirwas Shttmed sl ot dhargpsbl she DNA. The size
marker used was Loading Quick DNA size Marker MEcoR I+Hind III
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 of shuttle
vectors 15 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 1 and Hinc II for 2 hours, it was
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and nmeasurenment of enzyme activity The aforenentioned
expression vectors pRET1102, pRET1104, pRET1114 and
pRET1138 were used for transformation of R 10
erythropolis MAK-34 strain and R erythropolis JCWRBOEch 2007
(provided by RI KEN Japan), and the enzyne activity was
nmeasured. The am noketone asymmetric reductase
purified from MAK-34 strain has the abilities to

A B AP PO 27
> DNA Sdgon i el e EEEE A0 BYRQNA 284 Gel Band
di get-hyl am n i ophenone L R9- t et :

a unﬁ&@ﬁﬁgt ggﬁ(%gfpﬁ?@ﬁe&}H@mgﬁnéﬁa%?%toho he size
comatEehal Siasch i e QUFCTINA, PRy RicaR J+Hind 1
ge%é @gﬁ% %% @SD = 5, 2% gl ucose a§d 0.2 M \émoqdi um 20
phSBNE EEE fer (pH 6. 0). “and 3% (1S,

S LS PR ot e
S o SRS oA ST % o
&%?ﬁgﬁ%%t% : O?f'/% | él%‘%‘)o'_'s‘% ] ﬁ%%@&oﬂaﬁof&‘ﬂ#ﬁ:ﬂd recovering an
T

acGeIMandesriE¥atibh Kit.The colum used _71 01 March
2007 was an Inertsil Ph-3 3.0 x 75 mm the el uent was

aQI;QﬁQM% 7% PEEONIA ffdgenédd Welbliphsadivith Dhgstihaltigh and
buffer (pH 6.0), and the detection was carried out
W CormpétéaRBligh vas i3ea5for Tikensfesmiationodf Thecadt UM109 cells,

assay carried out in this manner 5 are shown in Table

6. whieh wREELRA phited dre &dB ragarnmcdant, centainingdithgg/mL

t he exogenous pronoter region exhibited about the sane

ackandmycias thatehgiRbdan ooaied: withuk@ o lr eC orbMART Coand &% X-

| acki ng the mak ene used as the control, and no

" egalybndamas alkawed toxpaied st H°Gor B
[0145] White colonies were selected from among the appearing
colonies, and were cultured with shak_jng in LB liquid  medium
containing 100 pg/mL kanamycin at 30°C for 48 hours. The DNA was
purified from the obtained culture solution using a GEX™ 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 I for 2 hours and then with Dra 111 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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10 [0166] Wth transfornation of pRETI 114 into MAK-34

strain, high specific activity was found conpared to
PRET1104. This indicated that the pRET1200 repel

pronoter region inserted into the vector functi ofkMasgch 2007
a pronoter. [0167] Wth transformation of pRET1 138,

the specific activity of 15 the reconbinant R

erythropolis MAK-34 strain was 37.7 rg/h-nL/Q D.

N S 2 SR R B o5y B Bl purification
SRt s B Frehe Shod oese o Rabep ek OKALRES Marker
1ol T desuiesgifit; T g gemeravds inserted at
e B AR AR R Bt
RGN R Rl 5P oD oo

RAGT om0 L a0 SRR i

0519 B X, ARSI g 0

| i ] J ) t i .
PR TATE 06 UPSIEL R i A eari
or G S calbevife Pt P i Rhldiy ' 0 19, Mt modium
I A e S

to@ﬁﬂi‘ﬁeﬂpﬁ%‘fﬂ” e WbtAREdobulthe Lolwidmokaghgne GFX™ Micro
asymetri ¢ reduct ase described in I nternational Patent

zmuPlﬁEngigﬁgeMﬁ/. 070tk thBuglasndicabiaiged by sdreening was
digested with Sac I, BamH 1, Pst I or EcoR 1 for 2 hours, all of the
clones had approximately 500 bp clipped at the side of EcoR 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 fo obtain pRET1006 (approximately 4.9 kbp).
[0148] R. éryrhropolis was transformed with these three reduced
plasmids, pRET1006, pRET1123 and pRET1204, and upon confirming
the preschce 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 pRET1204 are replicated in R. erythropolis.

[0149] (Example 10) Construction of expression vector - 3
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asymmetric reductase was produced in the reconbi nant
Rhodococcus strains. [0170] (Exanple 14) Enzymatic
producti on of /3-arninoal cohol 15 A 0.5 nL portion of
reaction solution containing the purified enzyne0[®lach 2007
g/ mL) obtained in Exanple 13, 5 nM NADPH, 120 nM
Tris-HC (pH 7.5) and 5 mM EAM was reacted at 37C for
16 hours. The substrate and product (EPE) were

Pn-3” 5 By XBERON, HEEIGT G CRHSTHEeobE beias the mak gene

6.8 °R'sﬁi“'{oﬁ g Bttt %&%’@ﬁ'fmww (520

5 1|s§'i| "o g Al TR R AL 00 ETE LORH 0 was

B RSB o BF SRS R b Aol A b iflesting

etﬁRﬁmﬁ YSRLEEL B8 2 BB I3 R Bl Wadubttl 26 Bfimting
use@lﬂsc%g&giﬁgaﬁgp%mé%%ﬁsf aﬁﬂ’gg% lutlon was

er | Ve?&aﬂ%fo%ﬁ?gﬁ%tl} mlw{ﬁhg ? F;Séﬂén gHt éﬂ&' c%l'lt%nng

coccus straln

wrans IRERATET T REPED pLARcamaRAReC oy fﬁ?@'“ﬁnaﬁ% at

baggogr if £y By H(ﬁfr@”br FoiRfed cbpg?iegldra*e' mbearat@@ off LB liquid

bact eri stralns t t nore e cl ent | pro uce
arg\Baksh AER00 uﬁ% mTznﬁi/ caltgredogf 80LC for 24
ctl on of ful

mass pro enzynes i ncl Udln%
M

amdiisehRdehafMRBEDNA wddpuidieet asie: a IGFX
transformants. 74 01 March 2007 CLAIMB

frm&m{t tbaystath pPRETEES2.0ne nucl eot i de sequence
[0151] The obtained pRET1132 was digested with Psz I for 1

Mlcro Plasmid

hour and then electrophoresed on 0.8% agarose, which resulted in -
confirming lack of cleavage of pRET1132 by Pst 1. As controls there
were used pRET1123 and pRET1132 not digested with Pst I, and
pRET1123 digested with Pst 1.
[0152] (Example 1 Ij 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 Psi I site upstream from
the mak gene, for insertion of a promoter. The procedure was carried
out in the following manner to obtain a c¢lone 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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sel ected fromthe group consisting of the nucleotide
sequences set forth as SEQID NGO 70, SEQID NGO 71

and SEQIDNO 72. 5 2. Aplasnid or a partial DNA

fragment thereof, characterized by conprising a DNALarch 2007
replication region havi ng at | east one nucl eotide
sequence sel ected fromthe group consisting of the
nucl eotide sequences set forth as SEQ ID NO 70, SEQ

ﬁ%ﬂi%ﬁ@i@?@ﬁmg CIlTo X RerEY seQ
FouP So¥A Y 20 hiEo'D N MBKIBIHEIARY 0%, (-
SE@%@%C@%%@@%@@%@%%@@Q ID
Sﬁar 32,88, 2shpRpis, i B hfcaly ehiafie’ BPERC. and
%(te‘h?{d&g%{i&’l@ﬂ & P{ %ﬁ{;ﬁ’cg 5&?% r%’t? s%ng}(g%;tAoT’?ZR fragment

sequence selec

%?’F%L‘W"%Céd“ By IERARN 5, DBRHARE TR Brolftcl BiAF Aol I a
562 AT METE T 2%&%%"%%9@%%@8%@4@% at 37°C

5. féy Pl RetHd Enﬁ:do@hﬁl "Bluﬁﬁﬁgf HgH rggé w1th %%AII at

character| ze conpri si ng

r egi7*Caflor an hbﬁf@t@ﬁng rL"'gﬁlan Hat, rkﬁl@lhérﬁ‘@%ﬁnzgélént High was

nucl-eoti de sequence 3Sel écted fromthe group

cofsec formngamifotfationcdRE! bl DHInaS witith drelated on LB
SEQ ID NO 40, SEQID NO 42, SEQ ID NG 44, SEQID

NQagaSmedingnl Edpi@inihg, 1007 ﬁgﬁiﬂ_l\/ﬁm@ii\cﬂ.l@ﬁ) andSHRWEI MO stand at
55, SEQID NO 56, SEQID NO 61, SEQID NO 62 and

SESDTO 6 0ckowmsd Therppearing xolbifies eptccaulturedreghehaking

having at |east one nucl eotide sequence sel ected from

t hendrB Upquidnsiediimeanftainihg billc gtml dempeciliemae $08€: for 60

];\Igigglgﬂ:asﬂ?g %II\TR \I:gs p7u(:)r1ﬁ§dE Ss:nl:,c),r aN(()}F i Mlgrr:)dPagr?nIdE])?rep Kit.
The obtained DNA was confirmed by 0.8% agarose gel electrophoresis.
[0154] For screening, the DNA without restriction endonuclease
ﬁeatment and the DNA after digestion with Ps¢ I and Bg! II 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 A/EcoR I+Hind 111
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 usiﬁg as template a clone of

pRET1204 wherein the orientation of repd encoded by the
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6. A plasmid or a partial DNA fragnent thereof,

characterized by conprising a coding region for a DNA
replication-related protein having at |east one

nucl eoti de sequence sel ected fromthe group 01 March 2007

consi sting of the nucl eotide sequences set forth as
SEQ ID NO 40, 10 SEQ ID NO 42, SEQID NO 44, SEQID
NO 45, SEQID NO 53, SEQI'D NO 55, SEQID NO 56,

coRBPHePAF -GS LN A BRI O o A He or opbalien as the
coRGPUTYRD HRTHAESS RREF sBEPEEd B RO A4 bRng ssprimers
A%Lé\%&ggﬁéﬁtm S\(/gl IngD glto I Z;s?ngnelﬁuilaegol PdglosegﬁenZe (5
ﬁ@@‘é@@@%ﬁ@%@%@@@cﬁc% e sEQ
raﬁ@r drgdﬂj OPZ% (:5335 I Si n%&?@?&@%?g%c -35
seﬁggégﬁ%%ﬁﬁ‘é’@?%% @@%ﬁ@# Rt SUEE Fomd gatension
SRy P 5L YRR B0 80, B0 P L

39375(9%? Phoun C%t' o) oﬁ5 -P? 118te 6 ghggg(dz tUedenated as

parti al ment t er eo characte

I\/a()/ 2) conprlsmgam)blllzatlonrelatedreglon
I ng the nucl eotide sequence set forth as SEQID

NGo16%] 11. Regt,” PAR wakasshdu@Bar d6ierKOa0 Pusoning as
sihg a plasmd or DNA fragnent according to any one

of tephyslats 1 PRIAR-19her eind t hess 5 mitiipers of QE70F1 (5'-
restriction endonucl ease cl eavage sites are BanH 1. 2,

PVGGCGPATEXRCGAGGOOCIETCGRCTACACE-X] BEQ $D NO: 86)
approximately 5.8 kbp. 12. A plasm d having the

nughcot i de sequence setpQEZIRBE3IFEQ ID NO 74. 13. A (5-

P T GEATCCOTEATEAC SRR A d R a8 3 sEQ
ID 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] Separately, a vector to be used as the expression shuttle
vector was obtained by digesting pRET1132 with EcoR I and BamH I
for 2 hours, subjecting the DNA fragment to 0.8% agarose gel

clectrophoresis and purifying the DNA fragment by using a GF X™
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10 clains 1 to 12, characterized by being derived from
a bacterium belonging to the genus Rhodococcus. 14. A
shuttle vector replicable in bacteria belonging to the
genus Rhodococcus and E. coli, and conprising a 01 March 2007
plasmd or partial DNA fragnent thereof according to
any one of clains 1 to 13 and a DNA 15 region
replicable in E. coli. 15. A vector characterized by

S YR RN e
C NER o ol oVt e Op o HBAL 3%, W35 Hhatipg, dhemy and
AT T T L
o fistt S BbIag finthef 138 TR SO R8s TR/, RnBmycin.
PR T e N
or 100, S R fmycifiy B0 BB (R Ha e edrifkéded by
4 O R PR i 18 s
tn%l é%ﬂ@ﬁlﬁ&f@%i’s ﬂﬁ‘yéﬂ?ﬁéﬁiﬁg. MER&IGIRSE usedawere Loading

elrc a consisting t nucl eot 1 de sequence set

LO(P’HEA@SD%Q 'SE% affer I/ EEORICI-EHE@CITH Bbable digest and
yBri di nuc

zes Wt el c acid having a nucl eotide

SE%%E‘T‘?L%Z‘?O”WI%TEGBﬁwed OekpresSivel ariciele wat tesighatsd as
SEQ ID NO 79 under 10 stringent conditions, and that
c flgi3a protein having am noketone asymmetric
reduction activity. 19. A transformant containing a

vertlgg]accor Algeg phd AR aliInves. diglsted withnBéalR feartd Hind II at
contai ning a vector according to any one of <clains 16

t 371R; £b5 2 houss, netuncet frdth Bludbicig) Bighfardhsubjected to 0.8%

am noket one asymetric reductase, which conprises a

culgarob@ggelt efedtroplivrebisa andarhtoapproximately 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 used as template, P1204rep-Ec2958
(5-CGCGGAATTCGACCACCACGCACGCACACCGCAC-3,; SEQ
1D NO: 38) and P1200rep-PstS195 (5'-

AGCCGCTGCAGAAGCAACACCGCATCCGCCCATTGS'; SEQ
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according to claim20 is cultured in medi um t hat
allows growh of said transformant, and a
purification step in which the am noketone asynmetric
20 reductase is purified fromsaid transformant . 01 March 2007
obtained in said culturing step. 22. A nethod for
production of an optically active am noal cohol,
wherei n an am noketone asymretric reductase obtained

oS b eretisdlh o8 Pridcss, ad BRORoPIRGNES wledas the
o BERCKTLNR SR B R et S oo and
(2% s s . EEhes Tl R R Pl puriid by
S CHET SRS P 4FASE PR RS, e it
" BESHARR B YRR LRGBS 5 1ORNb ER, PIBESEBA0 and
o R TR L DS R 8B B ON A e

f . ¢ . .
0 ﬁmﬁ@?@@% gygfggﬁ’ﬁ‘éﬁ% G p Rnﬁ)NAr%%fc’! ??e?l”Bén% Purification

asy! ( 15 ot a salt there to produce an
CEASESIRY BRAMRAERe GO0 SOmOpdn DenesTIk o
2] sdfhence of the promoter region in the DNA fragment is set forth as
SEQ ID NO: 77.
[0160] Separately, for the vector, pPRET1133 was digested with
restriction endonucleases EcoR T and Pst I for 2 hours and subjected to
0.8% agarose gel elcctfophoresis, and an 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 MEcoR 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 ug/mL kanamycin. The obtained colonies were
~cultured on LB liquid medium containing 100 gg/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 MEcoR 1+Hind TII double digest and pRET1133. __
[0162] Aiso, after digesting the obtained DNA with restriction
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01 March 2007 OHRL (X)n/ ! 2/N 3 ... (2) RR

wherein X, n, R , R, R3 and * have the sane
definitions as above, and having the desired optical
activity. 23. A nethod for production of an opticél Mfarch2007
active am noal cohol, 5 wherein a transformant
according to claim 20 is reacted with an enantioneric
mxture of an (Y-am noketone conpound represented by

LS LI BT VR T 1.0
sé@ﬁbgﬁt@?&?ﬁt{tﬁﬁﬂﬁigﬁfas%% ﬁf%gt? P §GbRSopydige to the
orotrori Y S0 W RuRL VR B %ﬁ?ﬂﬁ%ﬁﬁoﬂ@a@r sige marker
ol Bk TR TGRE, Tihe” chite ot v rieh Rt in
”@ﬂé AR o e R AR BT Bover e? S?kfy{ and
pﬁ?ﬁﬁ%‘f‘ "an ﬁ.{%ﬁiﬂé F28 Frofilanion O MGdmbliEREaR, o Bhropolis
[%{e(?nﬁ?g]% 'ﬂ_%{rqﬁ%tgpe g\gcﬁgl@eneral formula (2):

The aforementioned expression vectors pRET1102, pRET1104,

)

pRET1114 and pRET1138 were used for transformation of R.
erythropolis MAK-34 strain and R. erythropolis JICM2895 (provided
by RIKEN Japan), and the enzyme activity was measured. The
aminoketone asymmetric reductase purified from MAK-34 strain has
the abilities to react with 1-2-methylamino-1-phenyl-1-propanone as
-described in International Patent Publication WQ02/070714, and to
produce d-(1S, 2S)-pscudoephedrine. It was also reacted with [-2-
dimethylaminopropiophenone, l-amino-2-butanone,  etc. and
production of each corresponding S-aminoalcohol 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, 2S)-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 (IS, 25)-2-(N-
ethylamino)-1-phenyl-1-propanol (EPE), which was-8-aminoalcohol as

the reaction product, was accomplished by HPLC. The column used
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"OHR Wi, R 10 wherein X, n, R . R2, R3 and * have

the sane definitions as above, and having the desired
optical activity. 24. A production nethod for.an
optically active am noal cohol according to ‘clai nPRBfarch 2007
wherein the production nethod for the 15 optically
active am noal cohol is carried out wwth further
addition of a conpound represented by the follow ng

SRRl BT 5 7o T ol 7
eSS bl B B
oo B B T S .
AR it AT N —
7] ared Shd®nRl Table @ The pRET1104-introduced recombinant cells
lacking the exogenous promoter region exhibited about the same
activity as the 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 pRETI1104. This
indicated that the pRET1200 rep/A promoter region inserted into the
vector functions as a promoter.
[0167] With transformation of pRET1138, the specific activity of
the recombinant R. erythropolis MAK-34 strain was 37.7 pg/h-mIL/O.D.
while the specific activity of the recombinant R. erythropolis JCM2895
was 34.9 pug/h-mL/0.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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C 10 R~ 82 01 March 2007 wherein R5 represents
hydrogen, Cl -3 alKkyl or a 5- to 8-nenbered

het er ocycl i ¢ skel eton containing 1-3 heteroatons which
is bonded to R6 or R R6 represents hydrogen, 01 March 2007
optionally substituted CI-3 alkyl, a C5-10 5 :
hydr ocarbon ring which is bonded to R8 or a 5- to
8-menbered heterocyclic skeleton containing 1-3

??éﬁ?@:Rz'gﬁ hﬁhﬁgggkf%ﬁo%%ﬁéﬁ%%@b R?C’tqp%lgn@ _]600 pe/ml
g btmgEul R Ryf A Eed By @Rl A 12000 rpm
wnrinS; Yinhfeschfd SRR RN EGSeaE FhER ey with The
%%@%@%@g? ?@at(ﬁa@g gﬁ%gfﬁ&g@, ir%ln ;%]f;snwere disrupted
SupZ el Eflc it i ERARARN, wiR0@NRd by conirifugation,
< ofi SRECRrskavE: Ml g HichL k1aR SR, “Upon
grh%@%éﬂélg% Fhé Y)b%éiﬂ%ﬁi%r‘gﬁtgg] {6 SDAPWEE, Arbdhd tOE grotefil’l, which

trcally ac e salt or solvate reo

fo t{ 0 ' I I A i
amﬁlr%gt‘r\glgﬁo}x@%%tzg% fﬁl}g?&)ﬂ%dggﬂl 23,800! Weas observed. This

FPR, ivald B
oy 0 ey gnsh RN R o

pl aarhdisctone ddighmetresredubitie HBOLGiBEP4n International Patent
Publication W002/070714, thus indicating that the aminoketone

asymmetric reductase was produced in the recombinant Rhodococcus
strains.
[0170] (Example 14) Enzymatic production of S-aminoalcohol
A0S mL portion of reaction solution containing the purified
enzyme (0.5 pg/mL) obtained in Example 13, 5 mM NADPI, 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%
acelonitrile 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-dimethylaminopropiophencne and 1-amino-2-

butanone, etc. and production of the corresponding B-aminoalcohols
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<150> JP 2003-373476 <151> 2003-10-31 <160> 100

<170> Patentln version 3.1 <210> 1 <211> 279 <212>

DNA <213> Rhodococcus erythropolis <220> <221> rnisc '
feature <223> 202bp to 480bp pRET | | OO <400> 101 March 2007
at gact ct ga gggt ggacga accggagtcg gtgagaatgc ttcatccgag
cgcttccccg 60 gaagactgtg ccctggtcga gaccttcaag

cctggtacct gccttttcga gaagccagga 120 gaaggccggc

agatt at atgcgacttt gtcggcgagt acgggagata tgcgcgagcc
gasachégrgp‘g?g gt cggcgag gggag gcgcgag

18% 't cggatctgcg ttttctcgee accctccage
rotngughan SRR 7o <2105 2 "s2127%43  <3i2> Dwa
AT 2SR B e RO GEARE GRLEE vectors of
5 G DR RSty
R R A N R L
L8 SPASHORES ANATESEE (RS LG ARLAR AR oombination,
they allow creation of bacterial strains that more efficiently produce
aminoketone asymmetric reductases.  They also permit mass
production of useful eﬁzymes including aminoketone asymmetric

reductases in transformants.
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01 March 2007 FPO4-0397- OOSG FY( Sequence |i'sting)
<210> 3 <211> 144 <212> DNA <213> Rhodococcus
erythropolis <220> <221> msc feature <223> 337bp to
480bp pRET | | OO <400> 3 atgcgatgcg actttgtcgg 01 March 2007

" cgagt acggg agat at gcgc gagccatcga gtcttcggat 60

ctgcgttttc tcgccaccct ccagcaagac caggcccaac gcgaattctt
cgctgaggag 120 ttcggtgtgg tggatccgtc atga 144 <210> 4
<211> 282 <212> DNA <213>§§2¢8 ccus erythropolis
<220> <221> misc feature < bp to 758bp pRET

} éclz 880 gaﬁog‘ cél\@% g@@%ﬂl%gg ﬁ%ﬁﬁg? ag 2%5?(3@%? gﬁ{%g‘?%ﬁde sequence

P e e LR

aoaee R0 REE 1 S0 1B R L PR RR O BP3%5°

cace0c929 AIShESL B B AR AR Py eerized by

er Y AR S T4A%eplication region having at least one nucleotide
sequence selected from the group consisting of the nucleotide
sequences set forth as SEQ ID NO: 70, SEQ ID NO: 71 and SEQ 1D
NO: 72. ' |

3. A DNA fragment 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 ID NO: 69,

4, A plasmid or a partial DNA fragment thereof, characterized by
comprising a coding region for a DNA replication-related protein
having at least one nuclcotide sequence selected from the group
consisting of the nucleotide sequences set forth as SEQ ID NO: 40,
S,EQ ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 45, SEQ ID NO: 53,
SEQ ID NO: 35, SEQ ID NO: 56, SEQ ID NO: 61, SEQ ID NO: 62
and SEQ 1D NO: 609.

5. A plasmid or a partial DNA [ragment thereof, characterized by
comprising a coding region for a DNA replication-rclated 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 1D NO: 53,
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' <221> nisc feature <223> 862bp to 2409bp pRET1100

<400> 5 atgcacttcc acgataacgc agaggt cgga caagagggaa
gaactgccgt tctctcgccg 60 ttgcgcggecg tagccgccaa -
gcgggacgt g tctgacgatg cagcgaagcg gagtcggcag 120 01 March 2007
gcgcggcacg cgcctggget tgttacatct gccacaactg tccgtgaatc '
tctgccagct 180 Page 2 01 March 2007

FPO4- 0397- OOSG FY( Sequence listing) cctgaaaccg

C G AP RGN S5O S 0 ST 1. L8BH BD°RO: 62
Sgé}éﬁ %@ﬁﬁ gﬁ@? f@? @ﬁd ?9%8'&]?@%%&% ?%g @C g%ﬁf%&gion having
oty sieda i egitE G RREReERERaLT, B RE pHbl Ertiting of
ol BB REARELEESE S RHFASSER IR B3075: S8 AR Np: 71
0ot iR PR2SS7600 Sbagoaganc tcgact ggge

tcccatgpt g ﬁ%gh{iﬂccﬁ'gagp%{%tl tﬁﬂtfﬂ? ﬁg%@ﬁ&ﬁttﬁéfébfﬁ ERaracterized by

ctcacctatC gggact g- gctacgg cccacey gtgct gagot

ca 720 t t g C :
e R P o
tc GH RGREIGAE CRudRbTHE C asquditeaGalddedd CRBRf Cthedlgroup
840" gdhaaggcay gagact cgcg gaagttgcgg cat gat gct g

ag%ﬁéi&ﬁﬁg Gt Y993 HtRAD scHEATHIGRIFARAIHISEGRID NO: 40,
cccaggtcgc aggccgtatt tccgggaagc tccaagcgat 960

908EQIRONOL 49t SFYATHNO! dHgSEQUD (PO¢ds, BIDAD 299: 53,

tcatcctggac 1020 ccCaaggaaa aagaaaagca cgtcagtgcc

006EQ) (DN O: R SRQID dYag§6cEQ IDAV0: edaddyRcdl NO: 62,

at ccgaaaag gcttgcggtg tacttctcca agcatggaac ctttgccgac

114Ad SBOgHAtN(: éYcesppaising acDINA aeplicgtiongegamn having at

cgggt gcggg acctggcagg 1200 ttctgggget accgeggttt |

ot tgsc gge anatenidg sequarngagdedted fromgtet gramplamsisting of the

tacctgcttt tatctcgcac gttgcgacga ttgtcagcgce aacg&agat

ct gugheotice se3R@nces sett gs Mﬂ@g&@: @,gSE&:HQ 0: 71 and

t ggact aagg cgat gatgcg acgcacggtt 1380 acccggcacc

gcBEgYADIN(:gijaccggt gagattct gg gcacgaagac gcggaaggtt

1440 cgggcgccag tgaagaggtttgtccggact tcgggatac

t gt gt gt 224?@ gﬁggg?qggbavi%g afq %east oneg gr?ucleotc{de sequence
selected from the group consisting of the nucleotide sequences set forih

as SEQ ID NO: 67 and SEQ ID NO: 47.

8. 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.

9. A DNA fragment having the nucleotide sequence set forth as
SEQ ID NO: 75.

10. A plasmid or a partial DNA fragment thereof, characterized by
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gcact ggct ¢ gaaccctcag ccgtcttcgt acaagctgcc tgagcetag
1548 <210> 6 <211> 1116 <212> DNA <213> Rhodococcus
erythropolis <220> <221> misc feature <223> 1294bp to
2409bp pRET | | OO <400> 6 Page 3 01 March 2007 01 March 2007
FPO4- 0397- OOSG- FY( Sequence listing) atggcggctg
ccaggcat aa ctcgccgtac gacttcgacg tggacgatga agagttggcg
60 gaactggctt ctctgcaagg cctcgaggac gacgacattg

99 gCt tc tggg@g@@ggntrgﬁqtﬁ(gaaat agr&ggﬁggﬁ(? %‘8}%&6 sequence

gact tc t ttgccggge attcctgcga tggtgaccct
ca%eé?fg&@é{? %@ ﬁg;ﬁgaﬁggc ttacggttgc ccccaccggce

gct gaggt ca aaaaacatct ccagacgttc 300 ttcaaacggt

g coaac ggg;&é@g@l&g %ﬂ%%ﬁgcﬁ QH%C?%}%(%g cg;g@ﬁngi?zgcg:? PUrid or

géﬁ\g‘gt ﬁ’ggnﬁf‘ﬁ%%@g%ﬁigggtgaaggaggg Aog gt%gggawherem the
A R . A

Ly C.
e EBg: Sa B F o R e ot S

660 ccgaaaaggc ttgcggt gta cttctccaag cat ggaacct

tthCgafﬁ.aAgg%%hﬁﬁcﬁ&q ?Othecﬂ&él%@ﬁﬂb Gegueate aat dorth as SEQ
gcagaaaacg ggtgcgggac ctggcaggtt ctggggctac 780

COAINOE gY. cgccggeccac ggctgccacc gagatttcct gggat gagta
cctgctttta 840 tctcgcacgt tgcgacgatt gtcagcgcga
acgaagat ct gggacccggc tttacgaggc 900 ggtagcggcg

gccacagas g gasihamidcar al DVac deaproentc agtoalingcyy angc gne of
960 ttggacctcg tgaccggtga gattctgggc acgaagacgc

goclagigtt ¢ot@otYcchat@tai2e] adaggpt derivedgfmamta bacterium
gggatacctg tgtgtcaatg acgggcccgc actggctcga 1080

acbelobgiog t@tles pegusBhadgcogoust. g agctag 1116

14. A shuitle vector replicable in bacteria belonging to the genus
Rhodococcus and E. coli, and comprising & plasmid or partial DNA
fragment thereof according to any onc of claims 1 to 13 and a DNA

region replicable in E. coli.

15. A vector characterized by being constructed using a shuttle

vector according to claim 14.

16. A vector according to claim 15, characterized by having

inserted therein an aminoketone asymmetric reductase gene.

17. A vector according to claim 16, characterized in
that the aminoketone asymmetric reductase gene is a nucleic acid

coding for a protein consisting the amino acid sequence set forth as
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<210> 7 <211> 960 <212> DNA <213> Rhodocuccus —
erythropolis <220> <221> m sc feature <223> 1450bp to
2409bp pRET | | OO <400> 7 atgatcttgc gaat ggcaga

act cgactgg gctcccatga tggatttgcc gggcattcct 60 01 March 2007
gcgatggtga ccctcaccta tccgggggac tggcttacgg ttgcccccac
cggcgctgag 120 gtcaaaaaac atctccagac gttcttcaaa
cggttccaac gggcctgggg cattgcctgg 180 at gggtgcegt

3B N TR Pt DUgPLC AR Hirscrhdaecter iy peisia fag i the
SR, BRI HOAHINER SR b Bleion,
ocnBeigRo o Raiod et SO frb (ycd BRIRR S ymippacics,
cotnf bEgih entnetibhl S5HEpBRICEARRI ORISR TG Ca

cgcgagggt c agat ccgaaa aggcttgcgg tgtacttctc caagcatgga

540 tt - i
1 oecIAL P SERGRTER GERIRCAE QMR in it

{ ATRRTAR L L HRCHR RAPLIAR S ROF RASRAL oER pomeistine the

9CHAALDRAE sbqlendd SEORIRE Gs CHBOLITY 240: 79929% REcleic acid that
ggcggccaca gatggactaa ggcgatgatg 780 cgacgcacgg '

tt %?Bﬁ&ﬂz%@ CGat t gaRGeiet CHERPC Havilgadal ifiiclasidac dratience
8407 “acgcggaagg ttcgggcgec agtgaagagg tttgtccgga

ct @D_Fa“rggltogﬂ&? quBfdti AR E8I9R CasC SBRIYNO: 79 under
tcgaaccctc agtcgtcttc gtacaagctg cctgagctag 960 <210>

8 sitihben?tdnditdns; NP R1lsadd3hisios gretiindiaming enmlicketone

asymmetric reduction activity.

19. A transformant containing a vector according to claim 15.

20. A transformant containing a vector according to any one of

claims 16 to 18.

21. A method for production of an aminoketone asymmetric
reductase, which comprises a culturing step in which a transformant
according to claim 20 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.

22. A method for production of an optically active aminoalcohol,
wherein an aminoketone asymmetric reductase obtained by the

production method of claim 21 is reacted with an enantiomeric mixture

78



10

15

<220> <221> misc feature <223> 1462bp to 2409bp PRET |

‘| OO <400> 8 atggcagaac tcgactgggc tcccatgatg

gatttgccgg gcattcctgc gatggtgacc 60 ctcacctatc
cgggggact g gctacggtt gcccccaccg gcgct gaggt caaaaaBtdfarch 2007
120 ctccagacgt tcttcaaacg gcccaacgg gcctggggca
ttgcctggat gggtgcgtgg 180 aaaat ggagt tccaaagccg
aggcgctccg cattttcacc tgtacatggt ccctcctcat 240

2t Sbaadic angooeEE o RRE IR AR PR, PRI Benerel

aggccgtatt,\f ccgggaagc tccaagcgat 360 ggattgaagt
deda )

tt gctttctgcg gtgtgggccg acgtcgtaga tcatccggac

420 cccaaggaaa aagaaaagca cgtcagtgcc ggcactggag

tg : cpcg 480 cgagggtcag at ccgaaaag
gcggg%gggglggﬁﬁﬁagta agcat ggaac ctttgccgac 540
aaggaat at c agcacgtagt tcctgctcaa tggcagaaaa cgggtgcggg
acctggcagg 600 ttctggggct accgcggttt gtcgccggcc
acggctgcca ccgagattte, ctgggatgag 660 Page 5 01 March
2007 FPO4- 0397- OOSGyFY( Seguence |isting) tacctgcttt
A tho Ragcgc gaacgaagat ctgggacccg
J€0g cggccacaga tggactaagg
0 acccggceqcg ygcttggacct
cgt gaccggt gage gg acgaagac gcggaaggtt 840
cgggcgccag tgaagaggtt td?cqggact t cgggat acc tgtgtgtcaa
t gacgggccc 900 gcaEtggctdqgaaccctcag ccgtcttcgt
acaagctgcc tgagctag 948 <210> 9 <211> 924 <212> DNA
<213> Rhodoccus erythropolis <220> <221> nisc feature
<223> 1486bp to 2409bp pRET I | OO <400> 9

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 formula (2):

[Chemical Formula 2]
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at gat ggatt tgccgggcat tcctgcgatg gtgaccctca cctatccggg
ggactggctt 60 acggttgccc ccaccggcgc tgaggtcaaa
aaacatctcc agacgttctt caaacggttc 120 caacgggcct -
ggggcattgc ctggat gggt gcgt ggaaaa tggagccca aagccg&bb@md1%ﬁﬂ
180 gctccgcatt ttcacctgta catggtccct cctcatggga
aggcaggaga ctcgcggaag 240 ctgcggcatg atgctgagct
ctt gaaat gg gagat agcac gtgcagaggg tgaagaccca 300
ggt cgcaggc cgtatttccg ggaagctcca agcgatggat tgaagtttcg
tccgtggett 360 t&FYcggtgt gggccgacgt cgt agat cat
ccggacccca aggaaa aga aggycacgtc 420 agtgccggea

ga & ggcacgcgag ggtcagat cc gaaaaggctt
t)

ct ggagt gga 3

480%il -/ t ct cdaagca tggaaccttt ccgacaagg

aat at cag¢g 4ot tccfl. 540 gct caat dg ggaaaacggg

t gcgggacct=ggta gggct accg cggtttgtcg 600
\gaé;gtcctgg gatgagtacc tgcttttatc

ggt?
ccggccacgg ctgccas
tcgcacgttg 660 Bgacgatt t cagcgcgaac gaagatctgg
gacccggctt tacgaggcgg tagcggcggc 720 cacagat gga
ctaaggcgat gat gcgacgc acggttaccc ggcaccgctt ggacctcgtg
780 acc ttct gcac gaagacgcgg gt tcggg
cgwbiatio aﬁg 9 %&&1@1@)& as above,
tgtcaatgac gcccgcac %ﬁctcgaac cctcagccgt 900

awgaxﬁ cghopldeapodatyc210> 10  <211> 921
<212> DNA Page 6 01 March 2007

o S L ST S
" HaRErS bt Mecerad S SRR it an
e Lo ot
ag@@@t@%“&g& g@%&“&@%gg%aggg caggagagtc gcggaagcet g
240

[Chemical Formula 3]

O
R1
(X )n =~
N . ( 1 )
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 protccted with a protecting group, nitro and

sulfonyl,;

30



10

15

‘cggcatgatg ctgagctctt gaaatgggag atagcacgtg cagagggtga -

agacccaggt 300 cgcaggccgt atttccggga agctccaagc
gatggattga agtttcgtcc gtggctttct 360 gcggtgtggg
ccgacgt cgt agatcatccg gaccccaagg aaaaagaaaa gcacgbtddprch 2007
420 gccggcactg gagtggacta cgcggagggc acgcgagggt
cagatccgaa aaggcttgcg 480 gtgtacttct ccaagcatgg
aacctttgcc gacaaggaat atcagcacgt agttcctgct 540

oA R SO EGy fagaEci oo 00 o0 et secocoo

~gagtacctgc ttttatctcg cacgttgcga 660 cgattgtcag

cgg@gaacgaa gat ct c;.ccggctttac gaggcggtag cggcggcecac
7% r%‘%@ﬁﬂ%@?y‘%%gglatgat gcgacgcacg gttacccggc
accgcttgga cctcgtgacc 780 ggtgagattc tgggcacgaa

aC g%glgga acaéﬁgt : Eﬁﬂ:t 9P BTt %QLHCF%&G% at 1east one

caatgacggg cccgcact gg ctcgaaccct

%@9@%3&1@% >ﬁ‘%mctﬁgggf m’% CCgﬁ’ﬁocc g)éf? ég'ﬂﬁﬁégf ahtl lower

<2 > msc feature <223> 1513bp to 2409bp pRETI
%@§d§%§%> 11 atggtgaccc tcacctatcc gggggactgg
cttacggttg cccccaccgg cgctgaggtc 60 aaaaaacatc
tcega bhtCd #98 chfifipacggg cctggggcat tgcctggatg
120 gt gcgt gga aaat ggagtt ccaaagccga ggcgctccgc
attttcacct gtacatggtc 180 Page 7 01 March 2007
FP&¥a Q3R theXedE; forpfmtiueaeoptisailyartiee tanginoal@hol compound
ggaaggcagg agactcgcgg aagctgcggc atgatgctga gctcttgaaa
24fepregaged dyahedetiovdaggzergyal fimayde (Ekagot cgca
ggccgtattt ccgggaagct 300 ccaagcgatg gattgaagtt
tcgtccgtgg ctttctgecgg tgtgggeccga cgtcgtagat 360
cajChgnacal loraaggadaa agaaaagcac gt cagt gccg gcact ggagt
ggactacgcg 420 gagggcacgc gagggtcaga tccgaaaagg
cttgcggtgt acttctccaa gcatggaacc 480

-
-

(2)

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

and having the desired optical activity.

24. A production method for an optically active aminoalcohol
according to claim 23, wherein the production method for the
optically active aminoalcohol is carried out with further addition of a

compound represented by the following general formula (3}:

[Chemical Formula 5]
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tttgccgaca aggaatatca gcacgtagtt cctgctcaat ggcagaaaac
gggt gcggga 540 cctggcaggt tctggggcta ccgecggtttg
tcgccggcca cggctgccac cgagatttcc 600 tgggat gagt
acctgctttt atctcgcacg ttgcgacgat tgtcagcgcg aacgadyddach 2007
660 tgggacccgg ctttacgagg cggtagcggc ggccacagat

ggact aaggc gatgatgcga 720 cgcacggtta cccggcaccg
cttggacctc gtgaccggtg agattctggg cacgaagacg 780
cggaagggc gggcgccagt gaagaggttt gtccggactt cgggatacct
gtgtgtcaat 840 gacgggcccg cactggctcg aaccctcagc
cgacgcgt a caagc@gﬁct gagctag 897 <210> 12 <211> 780
<212> DNA <213 odococcus erythropolis <220>.<221>
m sc feature <223> 1630bp to, 2409bp pRET | | OO <400>
aaaat gga gttﬁéb&agc cgaggcgctc

tg 60 gtccctcctc atgggaaggc
aggagactc tgc ggcatgatgc tgagctcttg 120

aaat gggag agcacgt gc agagggt gaa gacccaggtc gcaggccgta
tttccggga® 180 gctccaagcg atggattgaa gtttcgtccg
tggctttctg cggtgtgggc cgacgtcgta 240 gatcatccgg
accccaagga aaaagaaaag cacgtcagtg ccggcact gg agtggactac
300 gcggagggca cgcgagggtc agat ccgaaa aggcttgcgg

tgtacttctc caagcatgga 360 accittgcce caaggaat a

t CHPCHRIGLA rgpf%s@n@:ﬁ@ fiﬁkﬂg@@@ﬁgﬂaﬁé 333@ 420
ggacctggca ggttctgggg ctaccgecggt ttgtcgccgg ccacggcetge
ca agatt 480 tcctgggatg agtacctgcet tttatctcge
acéﬁﬁ@@&&bfggpygﬁ gc gcgaacgaag 540 atctgggacc
cggctttacg aggcggtagc ggcggccaca gat ggactaa ggcgatgatg
600 cgacgcacgg ttacccggca ccgcttggac ctcgtgaccg

gt gagatt c gggcacgaag 660 Page 8 01 March 2007

FPO4- 0397} O0SG- FY( Sequence |isting) acgcggaagg
ttcgggcgck agt gaagagg tttgt £CPgh cttcgggata cctgtgtgtc
720  agkg C ccgcactggc tcgaaccctc agccgtcttc '
gt adkagct g cctgagctag 780

cgcatttt

wherein R represents hydrogen, optionally substituted C1-3 alkyl, a
(5-10 hydrocarbon ring which is bonded to R® or a 5- to 8-membered

heterocyclic skeleton containing 1-3 heteroatoms which is bonded to

RS
[Chemical Formula 7]
5
R
\\\0
6
R\\\L - (Z)
f/ ™~
R
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10

15

20

<210> 13 <211> 765 <212> DNA <213> Rhodococcus ‘
erythropolis <220> <221> misc feature <223> 1645bp to
2409bp pRET | | OO <400> 13 atggagttcc aaagccgagg
cgctccgecat tttcacctgt acatggtccc tcctcatggg 60 01 March 2007
aaggcaggag actcgcggaa gctgcggcat gatgctgagc tcttgaaatg
ggagat agca 120 cgtgcagagg gtgaagaccc aggtcgcagg

ccgtatttcc gggaagctcc aagcgatgga 180 ttgaagtttc

e e MRS T SHLAT 5t S5 re
oA SRR 0 S R R ABG bonted o X
gaat gbcagc acgtagttcc tgctcaatgg cagaaaacgg gt gcgggacc

tggtaggttc 420 tggggctacc geggtttgtc geccggecacy
gctgccaccg agatttcctg ggatgagtac 480 ctgcttttat

8% PRl I Bk IR R Sy RRRRN R AR 98 Cs-10
;g@g‘&%@gﬁofg ?][q%gt LAGEn S0 noffgG ARF 988 {a? %5‘5‘:—% g(gt 8-membered

gggca cgaagacgcg gaagg
: t Lot ; @t gt 5
gcﬂé&?@é&%l@%@% cg(%:l}t%ﬁﬂﬂﬁcl-ﬁ %t&%%&?n% \ﬂhlgc% RlfAfdo R

cgggccc gaa“ccctcagccg tcttcgtaca
ag %Rectga gctag 765 <210> 14 <211> 723 <212> DNA
< > Rhodococcus erythropolis <220> <221> mi sc
feature <223> 1687bp to 2409bp pRET | | OO <400> 14

atgat, EnGlIRAITBEIA DI IFRRALABAG B HHGRICDE alﬁgagcat ga
tgctgagctc 60 " ttJaaat ggg agat'agcacg tgcagaggg

gaagacccag gt cgcaggcc gtatttccgg 120
R’ represents hydrogen, carboxyl, optionally substituted CI-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 Cl-6 alkyl, optionally
substituted CI-6 alkyloxycarbonyl, optionally substituted acyl or a 5- to

8-membered heterocyclic skeleton containing 1-3 heteroatoms which is

bonded to R® or RY;
and
R represents hydfogcn or optionally substituted Cl-6 alkyl,

or a pharmaceutically acceptable salt or solvate thereof, for production

of an optically active aminoalcohol.
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Page 9 01 March 2007 FPM-0397- O0SG FY( Sequence
listing) gaagctccaa gcgatggatt gaagtttcgt ccgtggcettt
ctgcggtgtg ggccgacgtc 180 gtagatcatc cggaccccaa
ggaaaaagaa aagcacgtca gtgccggcac tggagtggac 240 01 March 2007
t acgcggagg gcacgcgaggmgggggqbggng agggilg cggtgtactt

g

ct ccaaggRfurReP ggagcctttg ccgaca a atatcagcac
gtagttcctg ctcaatggca gaaaacgggt 360 gcgggacctg

<11g¢ aggdht Bhg hgggga taciagc ggttt gt cgc cggccacggc tgccaccgag
420 atttcctggg atgagtacct gcttttatct cgcacgttgc
<12gacguad plgtedsagopogeacg 480 aagatctggg acccggcettt
acgaggcggt agcggcggcc acagat ggac taaggcgatg 540
<B&f%€%§@8 a cggttacccg gcaccgettg gacctcgtga ccggt gagat
<55§5(?%9?%ﬂ7900 aagacgcgga aggttcgggc gccagt gaag
<152995ft@hec ggacttcggg atacctgtgt 660 gtcaatgacg
ggcccgcact ggctcgaacc ctcagccgtc ttcgtacaag ctgcctgagce
<1662000 tag 723 <210> 15 <211> 186 <212> DNA <213>
Rhodococcus erythropolis <220> <221> m sc feature
<172 28=tip2adpyp3.k 0 2409bp pRET | | OO <400> 15
atqatgcgac gcacggttac ccggcaccgc ttggacctcg tgaccggtga
“2lgatlt ct gggc 60 acgaagacgc ggaaggttcg ggcgecagt g

ii a gtttg tccggacttc gggatacctg 120 tgtgtcaatg

<m§§gg&g&£ggﬂ§ﬁkgggtcga accctcagcc gtcttcgtac aagctgcctg
180 agctag 186 <210> 16 <211> 183 <212> DNA <213>

<»Rhodococcus erythropolis <220>
<221> misc_feature
<223> 202bp to 480bp pRET1100

<400> 1

atgactctga gggtegacga accggagicg gtgagaatge ttcafcegag cgetteeccg 60
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



<221> msc feature <223> 2227bp to 2409bp pRET | | OO
<400> 16 atgcgacgca cggttacccg gcaccgcttg gacctcgtga
ccggt gagat tctgggcacg 60 aagacgcgga aggttcgggc
gccagt gaag aggtttgtcc ggacttcggg atacctgtgt 120 Phlykarch 2007
10 01 March 2007 FPqﬁmg%gﬁxﬁg§g§§¥%§ggﬁﬁa%e l'isting)
gt caat gacg ggcccgcact ggctcgaacc ctcagccgt¢ ttcgtacaag
<16t gcctgage 180 tag 183 <210> 17 <211> 432 <212> DNA
<21¥2183> Rhodococcus erythropolis <220> <221> mi sc
<2pedNNr e <223> 1875bp to 1444bp pRET 1100 <400> 17
<213t ghrdotmoygemibgbdiggccc acaccgcaga aagccacgga cgaaacttca
atccatcgct 60 tggagcttcc cggaaatacg gcctgcgacc
:g gggt ¢ ééa ccctctgcac gtgectatctc 120 ccatttcaag
1,06t X adCat, catggegcag cttccgegag tctcctgect tcccatgagg
8 ggga@@a g tacaggtgaa aatgcggagc gcctcggcett
tggaactcca ttttccacgc 240 acccatccag gcaatgcccc
<qoaggcccgtt g gaaccgtttg aagaacgtct ggagatgttt 300
atgdpitiog agittiGacgogeeogitggroggeaanegticggagaagt cc cccggat agg
t gagggtcac 360 catcgcagga atgcccggca aatccat cat
ctgegilareeecaly caseigeng FisetcepaeRcareiivipedsrer20 124gat cat ccgt  ga
432 <210> 18 <211> 291 <2}g> DNA <213> Rhodococcus
teeglpet BEHOT 1'% <220> 4

<210> 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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<221> m sc feature <223> 1734bp to 1444bp pRET 1100

<400> 18 atgccgcagc ttccgcgagt ctcctgectt cccat gagga
gggaccat gt acaggtgaaa 60 atgcggagcg cctcggcettt

ggaact ccat tttccacgca cccatccagg caatgcccca 120 01 March 2007

ggcccgttgg aaccgtttgaF}%g_@%%gé_gY? g{cgﬁstﬁgé ttgacct cag
cotetHELIQEOLS &@g@ggagg&%&gg%ﬁgﬁ&%%ﬂ (C6g ccggat aggt

gagggtcacc atcgcaggaa ccggcaa 240 atccatcatg

tegt@ A0S ESRAN: t8ga@Ed Rigecttatdafeangtat cadccgt g a 291
<210> 19 <211> 258 <212> DNA Page 11 01 March 2007

tge R R LB QESC I (Seiguerpcdsdedt totdegrtfy 413> Rhodococcus
erythropolis <220> <221> m sc feature <223> 1701 by
gaggIHely A1l opAtsH O BIRETF LT AopECiemC SRS eerECiaitgddyaggy accat gt aca

o G ARARRE RN AL IR0, P paae cottt gaaga
oo QChANR: 1AMkl lek hdBheRGALEROREC SROT 99000

aaccgtaagc cagtcccccg gataggtgag 1 ggt caccatc
tetgCpR &g geraiagpet o gtrgcomatittcgateadagugagcgc c@agt cga gttct gccat

240 tcgcaagatc atccgtga 258 <210> 20 <211> 231
atgeegpyPioopNgRE Krd s Rt ebceirseeeigeBicopotli s <220> <221>

msc feature <223> 1674bp to 1444bp pﬁ&ET 1100
ctcacctatc cgggggactg gettacggit gececcaceg gegetgaget caaaaaacat /72

ctecagacgt teticaaacg gticcaacgg gectgggeca tigeetggat gggtgcgtge 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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<400> 20 atgcggagcg cctcggcttt ggaactccat tttccacgca
cccatccagg caatgcccca 60 ggcccgttgg aaccgtttga

agaacgtctg gagatgtttt ttgacctcag cgccggtggg 120

ggcaaccgt a agccagtccc ccggat aggt gagggt cacc at cgclblykach 2007

t gcccggcaa 180 atccah%ggg) %iéﬁ%%%gmg%% tiggc o1
CHeaaG, & S <clc>
Mg%%ﬁ%<2%%> ﬁ%%%%%o%%%%mgﬁyt%?%pol|s <220> <221> mi sc

gaadt@aft thitgaeg 23%agkhShedayatty @eddddhneopRied 14100 <400> 21
atgttttttg acctcagcgc cggtgggggc aaccgtaagc cagtcccccg

gwqﬂmaggﬁgagt@@d%@gm@@@@aﬂm%gﬁaggaaﬂgdﬁﬁcggcaaatc

cat cat gg cccagtc tgccat 120 tcgcaagatc
gactggecie Q‘Ea%étggf ceggg e ﬁg%é’é“it?a‘@?ﬂtc%r%‘ﬂ 2007

s f%%%@g*%j@?o%o%ﬁ PEEe LT 07 0 e

tic a&a@@k H&a@cgﬁ%%ggggfﬁt%&@ﬁat%@gtgcﬂ'@% Qat@%&t-g hed OO <400> 22

at ggt gggag ggcaacactc ccaatacgct tcagttatga atgaagacag

caa@ERaRGatga 6accattegegaggticttpeepatgga 4aEat gct ccge
t caat cgagg atgcaattca tttagccgca 120 ctctccgcga

%mﬁ@@@@éﬁﬁaﬁa6@@%@&@@%%%@@&E@ﬁﬁéﬁ§¥§@&aﬁ@gacc cgt gcggaca

caact at cqc aacaaca ttgtcct ccgagct ga
s e SRS SR AR gprcerts ddf! Qufoc0a0ct

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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aagct cgcgc gggagcacct cgtttaccta gccgacagag cgcgggagat
gaattgcacc 300 tgggtagaga taggtcagtc gttgggtctc
tctccccacg gagcgcagca gcgcatcacc 360 agaagccgcc
caaaacccgc catccagcaa aagacaaagc cgaaaggcgt tccgctyfach 2007
420 tag 423 <210> ZS?NE%%%3)§§gY < %%ngM§f<213>
sc feature
ST T T

asat@fe@Ralogangc RCAPEYAcAABaieRtCHUcREHL 36C9Cy t cgaaat gCct
ccgctcaatc 60 gaggatgcaa ttcatttagc cgcactctcc

getlagegaatgdicy stindere tagtitde egfefegpe amesics®?2 0120 gaagacaat ¢

gacccgt gcg gacacaacta tcgcaacaac agcaggttgt cctgaccgag
galcyigEe A Ct GRERT TP ECHRC LYY é%%‘v’é‘%?cc ‘%% gcgggagc

ctcgttia cctagcc 24 agc at gaatt
eSO AR AR 0BG e RACTEARA0T R0% 925007
ace Qﬁg&@%&gﬁuﬁ%ﬁ@ﬁ&ﬁ&ﬂ&wQﬁﬁ&%&ﬁﬁgggggc%@ﬁaaac ccgccat cca

gcaaaagaca 360 aagccgaaag gcgttccgcg cgtctag 387

a2 OopBrhp oo ibderspBdcpccg ddopp MA@ ®hodococcus
erythropolis Page 13 01 March 2007
tectgppy g3 ggel BOgee PSR rairies] dogrismg) 2220> <221> ni sc

ttfeature <223> 2747bp to 2406b%%£RE1 1%%9 <400> 24

ate ﬁ%f%%@%?a%%%?%ﬁ%ﬁ%gmﬁﬁ%gg?? g8 gdycac tct ccgegaa
cga&%&@t@a@c@&%a ggottggao clegtgaceg gigagatict 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
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cgttatgccg caacagaaga caatcgaccc gtgcggacac aactatcgca
acaacagcag 120 gttgtcctga ccgagctgac attggccgac

cacat ggaaa agctcgcgcg ggagcacctc 180 gtttacctag

ccgacagagc gcgggagatg aattgcacct gggtagagat aggt cAydegeh 2007

240 ttgggtctct ctcccig_ggnqggggﬁggggmggﬁﬁgcacca
0

2 o agacaaagcc
e Gaaagocgt £ ‘Cegegegtet a% S 1 0 10 e

gettadeb@ see PR 2 ddRa AR ABRACR UG tRE Ybheg@poligs <220> <221>
m sc feature <223> 2594bp to 2406bp pRET | | OO <400>

acc@Bragi ayitrasraiagack ) oguiyye sragemecdceygtdett t &ct ageccg
acagagcgcg ggagatgaat 60 tgcacctggg tagagatagg
ceeg e 'EE ey Tég‘fgg%"&tf%gﬂ HacE il Gy Etfeesg€agflgege 120
acce a ccagccat c caaaaga caaagccgaa
s T R 0 <010 26 2115 135
<212> DNA <213> Rhodococcus erythropolis <220> <221>
<2100 8¢ feature <223> 2540bp to 2406bp pRET | | OO <400>
<2126 9at gaat t gca cct gggt aga gat aggtcag tcgttgggtc
<2lgefid¥cccca cggagcgcag 60 cagcgcatca ccagaagccg
<21g¢ Chefeerereyiyjercit ccagc aaaagacaaa gccgaaaggc 120
<22gyccgcgcg tctag 135 <210> 27 Page 14 01 March 2007

<221> misc_feature
<223> 1486bp to 2409bp pRET1100

;tigggga?tt tegcepggcat tectgepatg gtgacectca 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

getcaatgge agaaaacggg tgegggacct ggeaggtict gggectaceg cggtitgteg 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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FPO4- 0397- OOSG FY( Sequence listing) <211> 336 <212>

DNA <213> Rhodococcus erythropolis <220> <221> m sc
feature <223> 2971 by to 3306bp pRET | | OO <400> 27
atggctttga aagctgctgg caacgtgatt cctgattcct ccgcgbhbdlpach 2007

gtaccgggcg 60 gttcagﬂiogg3@g)%§@§§%§%‘e&gﬁ5% aaaa

<2192GGGRIRAM AL G@RAcCt € tgagcagttc cagaagcaga
aggacggcac gccggtgtgg tcgatcgact gcattcgggt cgaccgggca

<2680 tcaggcaaca aggcaat cgt gaccgtgacg gttccggacg

Nigatgdgaacc ggatgttgcg 240 gggccggtgg agttctccga

<22gatl dfabr gé d0ohgrRHI¢10§gg tttcgcgcag tggttcggge 300
atgtggtttt cggcaagcgc cgtcgcttct ctctga 336 <210> 28
<211> 258 <212> DNA <213> Rhodococcus erythropolis

;tg;%%%%?gggz%%%o%%gg&ﬁ LML 5233,30490R, L 0 3306bD pRET |

ggt'caga gatccgya agacccgaac

gtigh L8 8YERMLa LoREANRRAGRad BAQAACAGH LD 1R”RCICCTt gt
ggt cgat cga ctgcattcgg gt cgaccggg catcaggcaa caaggcaatc

cggdc2Qop Witgatggiece goltapggacegigatgeaalgcggat gttg
cggggccggt ggagttctcc 180 gagatgattg ccggtttctg

coggghfaar egjecaEsiaticggriessegs eresretpiogeisraceie gg®aage 240
%%f%tf cgt ctctctgﬁ 258 <210> 29 <21(% 525 <212> DNA
CBe B R R B U B PR h P Bs g geacceaget

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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<220> <221> m sc feature <223> 3577bp to 3CG63bp pRET |

I OO <400> 29 atgtcgatgt actgccctcc gctgaacggc

cccagctctt ccggagagag aacgaggcac 60 Page 15 01 March

2007 FPO4-0397- OCSG FY(Sequence |isting) ccggcaaéydlarch 2007

ccgagaacac cccgttttccpfagid qgeatyadchIfGas tctcagecgge
cet g%ﬁ&gggag&ﬂgqg9&9@&%§%g%9@§gﬁh§g§bpﬁcga gccg

cttgccaacc tgccgcaacc agcacaaaca cgagcacgag

tee I PLRCELREE: RERAGLYEARCR YLttt egpplditggarat t 240
tccgaacctt tcgaggggcg acgatcagcg at cagagaga agcgacggcg
ccagptdafyeetpaat (800G e aticlaca tegerrcgaed@atc t3g0 cgcgaaaccc

agaaaccggc aatcatctcg gagaactcca 360 ccggccccgce
CatCEERA R FRRATEREGReCR Sy sree §8eclRetg gf*acyg attgect t gt

420 tgc t c cc.cgaat gcagt ,cgat cgacca
e R R B SR ERY 0t g

titgdeb L DBILEIh G EALH L Gdclchat ELIHRA 0%480 <211> 519
g<%12%gDN§ 5213> ﬁ%%dgk%%éﬁsaé%ggﬁ%%polis <220> <221>

cotgptagg tdppgdotd ke R 3cee@hodd cohytecte cFEBop 6pRET | | OO
<400> 30 atgtactgcc ctccgctgaa cggccccagc tcttccggag
teegnigan) eralSef g ictreuescitaeryes! 1Birecess eprrtegiiig@®hcacccecegt t

ttcccacttc at cggcc cactctcag cggc gct 120
‘oo RGNV REGRT RO AR L= act] goc ancct gecge
qwﬁgﬁﬁa&gggﬁg&ggwaéggﬁ&ggg%ﬁaggegg&%ﬁ Cr§acacccage
gCaacgcctt tfcctttgga catttccgaa 24 cctttcgagg

cge8900 LAk Gt AGLHAL 8AGRCOAGAALE GREcGYCRAL L gCC gaaaaccaca
300 tgcccgaacc actgcgcgaa acccagaaac cggcaat cat

gacREgUAgaATs tacaesggctetd 60sctacggrame at 897cggt t ccat ¢
acgtccggaa ccgtcacggt cacgattgcc ttgttgcctg 420

<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

Page 8



at gcccggt c gacccgaatg cagtcgatcg accacaccgg cgtgccgtcc
ttctgcttct 480 ggaactgctc agagttcggg tcttccgggt

cttttctga 519 <210> 31 <211> 564 <212> DNA <213>
Rhodococcus erythropolis <220> <221> m sc feat ur 8l March 2007

<223> 3339bp to 3902bp, S(LE uerfgggsﬁ 1 Page 16
aog&%aag@&cg&cg&nggaafgg%gt&g S %fgﬁ i sti ng)
ccaaag gaaaaggcgt tgcgctggg gggtgccc tcgt gct cgt
aate@lebicQt @t c Bfhaccgt LBGYYE Ae Gk ggRaaEC JYcgaacyt g
ttcagtgatc gttcacagtc cgaagctgtg 120 ccgctgagag

t gccggeccga tccgaagt gg gaaaacgggg tgttctcgga cgttgecggg
<219803 tgcctcgttc tctctccgga agagct gggg ccgttcageg

<M§a cagta catcgacata 240 gtgaggccag ttgagccgga

<21
t ggg tgaggtcggc tgagtgcgtt 300
< cggcg?% ﬁggg?étctc tgacctgttg gtttctgctc ttccagagtc
<gacccgtccec 360 cccggecgatt tcgttcgttc gtggaaagtg
<ngcgagifgalg attactgcta tgagggtgat 420 aacccgcaag
<22getgoacthdotiegREAt ocg gttt gggt ct ctgcaaaaaa ctggtggtgc
480 acagaacccg tactcgatcc gctcgttcgt cgctgtgagg
tctttcctgc aaggcaaatc 540 gttgtgccgg aaggggtttc gtga
<408543<210> 32 <211> 255 <212> 13> Rhodococcus
atzeagtlof Hpesraes %CtCCEﬁﬁ%a%ﬁ&@gﬁ%°§%°t°?té% uf%e <223> 3648bp to

aagg’)tg%&tcgﬁél thnggcg‘Qatg(ﬁédgp? ttg%%tg ggagatagca 120

cglgcagagg gigaagaccee agglegeagg cegtattice gggaagcetee aagegatgga 180
tigaagttte gtecptgget ttetgegete tpegccgacg tegtagatca teeggaceee 240

aaggaaaaag aaaagcacgt cagigccgge actggagigg actacgegga ggecacgega 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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atgaatgtct ctgacctgtt ggtttctgct cttccagagt ccacccgtcc
ccccggecgat 60 ttcgttcgtt cgtggaaagt ggcgagt gat

gattactgct atgagggtga taacccgcaa 120 ggctgcactt

ctcgtatgcc ggtttgggtc tctgcaaaaa actggt ggtg cacag@bhbdmch 2007

180 gtactcgatc cgcth‘\%g%ﬂog%g gncgflscag%tcctg

T

otag@tedtt EQP@ha c§anaigid @ csddilsh ettt tdo@Blobty ©46223> 4366bp to
5(4bp pRET | | OO <400> 33 atgggcaccc cacgcccaag
tacge @A CyCL QGepsiEyegttaygatsctt teeggtugaat gyt Tcgt g 60
agcggggaga agcggcacag c gccgge ccg tagaaa tcatcttttt
gga@é‘f% CEGeE & Ca‘l:%@@“’?f%@%ggﬁfa%a&aﬁcg%

B o T

attte%t%@g at @A HGQCL At o BRAGE it Wb el gIide gt cgcagt ca
tcgctgcacc ggcgtggtgg 240 tttctgcgcg actgggaatc

a1z 0aZg 6GURd « @eRglbeagoestCiizhigaa tgeeggeatggaag 300
gggacacct g aatcccccgg tattgctctc tcccttggec tgtcgaacgt

At GFEPGERIEEES BB I EgILtpa gEeeIsgdyeranes t °Pgaaact ggt
atac gcacactcgt qgttttctttg 420 cgcccggag
aagft‘%%g %@Eé‘%@c g%gé‘:’taii%ﬂ gﬁgt%fgaﬁﬁg Ct%tl%tgc6 t ggc agacgcgat g
gtoaﬁégztg 2098001 £a66. 06t ACER AL Ag0gaRMAI Gagcceccggac
aggtccgcgt Ccagagtgatt 54 gat gaggat t cgat gaagac
tag gccgcgt gat gcgggat ggg cgaaagat gt tgtgctggaa 600
gaggat acgt tcgacggtct tccgggcgag acgcgatcct ggttcgagca
agaggggccg 660 gcatcatga 669 <210> 34 <211> 558

<21&212> DNA
<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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<213> Rhodococcus erythropolis <220> <221> m sc

feature <223> 4477bp to 5C34bp pRET | | OO <400> 34

at gct ggcag tcagggcggg ggactacatc gtcgccgtga ctgcggttct
cgcggtcggg 60 ttcttcgecgg tcgecggttga gggtttctgg 01 March 2007

ttcctggtcg tcgeagt cat phgelGaaesdy g—gjemgﬁs&h gt ggt

gmé%Q%Q S9GOR: £LOL9A AL £ ANIGALIIYE tjaggggt ctttgaacgg
gcat ggaagg ggacacctga atcccccggt attgctctct

tag CCCtt ggcct gtcgaacgtg 248 gcggggtctc
t gccgaggt t gaggaagttt gaaactggtt cggggatacg cacactcgtg
300 ttttctttgc cgcccggagt cactgccgag agctttgaga
<ﬂ8§ ftcgcece tgecgetggeca 360 gacgcgatgg ggggt caccg
ii aagta gagaaggt gg cccccggaca ggtccgegtc 420
%%%%ggattc gat gaagacg ccgcgt gatg cgggat gggc
gaaaga g gt gct ggaag aggatacgtt cgacggtctt
<226€gggcgaga cgcgatcctg gttcgagcaa 540 gaggggccgg
<ncathgatlfard58 <210> 35 <211> 791 <212> DNA <213>
<22Rhogioopiec UsibesREThropol | s Page 18 01 March 2007
FPO4- 0397- OOSG FY( Sequence listing) <220> <221> m sc

<4()fgature <223> 241 Cbp to 3200bp pRET 1100 <400> 35

aa ¢ cctttc ctttgtcttt t atgg cgggttttgg
e R PRRG S8 e eb e b ebe' gpaLog oo
tgga?gc% Eg‘é?a@t‘&& g@&%cgﬁgﬁéﬁéﬁca%&&&%ﬁ&%tc@cz 01 pgtgcaattca

ctcccgegce tctgtcgget aggtaaacga ggtgctcccg cgcgagettt

ccath@Qg aghiCdgdd HQIGhagedgeGAAL Qg0 AQCILEIT B0 aggacaacct
gctgttgttg cgatagttgt 240 gtccgcacgg gtcgattgac

aggga@tegichge grezaacgreectitdageadittcaegc ddfagagt 300
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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gcggct aaat gaattgcatc ctcgattgag cggagcattt cgacgcggaa
cctggcgatg 360 atgggtctc tgtcttcatt cataactgaa

gcgt aaggg agtgttgccc tcccaccatg 420 tgtgccaatg

caggt gt gaa ctgagtcaca gtttctcaat agactccaag ttt gt §hdeach 2007

480 ttttactccc aaaatﬂgﬁggnquﬁkgggggCgﬂ% ctcgg

<215 RAYRAYGH FRRGGE CIac acctcgaa aaggcct cga
catggctttg aaagctgctg gcaacgtgat tcctgattcc 600

<22tecgcgt acg agt accgggc ggttcaggtc gagccgaaga tggt cagaaa
Nagatedggan 660 gacccgaact ctgagcagtt ccagaagcag
<223addHbyigd &l bgedddgiogt g gt cgat cgac 720 tgcattcggg

t cgaccgggc at caggcaac aaggcaatcg tgaccgtgac ggttccggac
<4038 gtgatggaac c 791 <210> 36 <211> 501 <212> DNA

? 0>.<221> m sc
s BUOERRSENS LAY QBB P 3207 221> msc
cw&&&&%&&%@ha%&9&g§%a§@gﬁ&&ﬁﬁﬁééﬁ§h%ﬁ&Cﬁﬂﬁcag ctcct gaaac

cgctggtcag 60 ggccttgcgg aatccgtgac cgct gat gat
atgtttttts fcgigtecdcccadebpgtdctapccegaeget gapstd:20 18gat gt acgceg

gcgcagctge ttccttccag tcggtggceta act gggat gg gcgt gagggat
getep@aic sEERyaeEfoeEgtaly AR BERe Bepraskgegicetgg gt t gt ccgcet

tttg t gatctcgca 240 gcegegaac gaacggct ga

mgﬁ%%?%g At ctggctgetce gggc?%gggt ggat at ggcg 300

gct gccaggc ataactcgcc gtacgacttc gacgtggacg at gaagagtt
<218geggaactg 360 Page 19 01 March 2007
<21FPQ4r 0397- OOSG FY( Sequence |isting) gcttctctgce
<21aa@yect cga ggacgacgac attgggggct ggtctgcgga gagggaaat a
<2122 Ghodgtggyg eviygbelist gct cgge t cggt cacgg atgatcttgce

Eaatggcaga actcgactgg 480 gctcccatga tggatttgcc g 501
<228910> 37 <211> 945

<221> musc_feature
<223> 1674bp to 1444bp pRET1100

<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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<212> DNA <213> Rhodococcus erythropolis <220> <221>
m sc feature <223> 5000bp to 500bp pRET1100 <400> 37
gatcctggtt cgagcaagag gggccggcat cat gagaaaa tcggcgggag
tatctcggat 60 tcctatccgt ctcgggcgcet ctcagtacgg Ol March 2007
ggaagacgt t ggat t cgal CrGqel4peasy ey LARRAC! CaC

a

1@l ggecat gc agggcaaaac ccgat ccggce agtca cgacgt acaa
<21180nacot gt t agct caggcagcag cgaacgcggc ggttcgagtc
<21gt agePtcageasmepgacaca 240 cgtactcctg gagcccttca
aacat cgagg ggtgtccgag ccttacgtgg tttcgggact 300
<22§mat gcgcag gccacggtgg acatgctggg ctgggtcaag cgtgagtctg
<22ht epedep®Bt 360 cgaccagatg tggcccctge gtaccgacaa
<223t 2P AP PR dgdbltt cgttcccget 420 gatactcgtc
gtgctcgaag agtttcccgg gatcctcgag ggggcagcgg acgaagacgc
10889, cgcgttaggc cgaaaacctg ccgagcgtct cgcaccccgce

atgAdobdoGRAG R REMHGE OB R Az ARIARAAC Ts0Cagt Cggcaa
aggctggaat tcgccttctc ctgctctcgc aacgagcgga 600

atcpg@eg tecgat e aatdggoggcasaitgegegtticccggaal?dt cggg gt caagat ga
ctctgagggt 660 ggacgaaccg gagtcggtga gaatgcttca
ctelgcgesg argesgeene celbiseryeatereryicgecetecsE?® gyt cgagacce

it t t t t ttt t
coachiEt S AT E St EQT LR O ROV R0 g Dagat atgeg.
aag&m%‘g‘é’%g&&t %Qcttat g%%gaga%%gogg %a!:t &QQ%CLCU 366: cgccaccc

t CcagCaaga ccaggcccCaa cgcgaattct tcgctgagga 900
122 leb L GQEGLE Bi00RICoiorcalgant BgauRgacaggaga gaaag 945
<210> 38 <211> 939 <212> DNA <213> Rhodococcus
agagglegehniataaccepR 2Qceagc@2igacanies ceah@aiticecdgge 120 01 March

. 2007 FPO4-0397- OOSG FY4(2§equence listing)
ag

<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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<223> 3350bp to 2412bp pRET 1000 <400> 38 atggttgcgg

t ggaagagca cacaggcggc gcctgggaac agctgtggct accgct gt gg

60 ccactggcaa ccgacgattt cctcgacggc gtctaccgga

t gcggcgat ¢ agacgcactg 120 gatcgccgct acat cgagtc 01 March 2007

gaacccgcag gcattgagcam%g%&gg%gggYﬁ ggacgts, 180
-pgaccacccgg acgccgeget gecgggegetg tcggcggecy ggaat catcc

nichgeagaac 240 gcgatcgt gg agaacccccg taacgggcac

<22g€avEGgecbgiRFggmgct ggcagagccg 300 ttcacccgca
ccgagt acgc ccgtcgtaag ccgctcgcct atgcggccgc cgtcaccgaa
360 ggcctccgge gcgecgtcca gggggacaag ggctattcgg

<f§%@ﬂgatgac caagaacccg 420 actcacggtg act gggacac

ateelEset YGRS t%?%?(?%ﬁ"@écé&ac&&E%f&"taé%f’&aa?’?@c%ﬁagct c 480

cgngc?og%&%gaaa a c%aj%gc%géécggag&aa%cga%:%gdca%a%cat%gagCqg& ggc ggcaaacccy

cgccg ccga tcggcc g Cccgaaactgc
otigBEELI Sl « RRRAECLICACH L RCELHIIeLLA0 1daccgcgaaa
tccgcacca ctggggcgac ccgaccggcc tcggggccgc gatctatgcg
stit68ek ccgaagreuRagatagateassgeefaegidgaggiaaccecggt ca
caggcaggcc cgatccactg 720 ccagcaagcg agctacgcgc
NgeglgfeictfetyereT acpReaata aereccy srrgrgercaeacicacadliyt cc 780

cggat gt ccgacggccc tgctgtctac gaggccacat tcatcgccat
m“@%%ﬁ@%%%%%cgﬂ &8¢ g%&§€8%§a agatgag ga gaagaagcgc

gaggcaaacc ggaaacgagc gacgaaggtc 900 gaccggaacg
<16abk gt ggga ggcagaccgt gggcgctga 939 <210> 39 <211>
2184089 <212> DNA <213> Rhodococcus rhodnii <220> <221>
<21t $0VAf eat ure <223> 3251 by to 2412bp pRET 1000 <400>
<2139 Rhvdgegge gatfrcpdgacgcact ggat cgccge t acat cgagt

cgaacccgca ggcattgagc 60 aacctgctcg tcgtggacgt
<22g>acc§_cccg gacgccgege tgecgggeget gt cggeggee 120

<22 9§§338§€Em%%@&99§ﬁaa cgcgat cgt g gagaaccccc gtaacgggca
gcacacgct gtg

<22
(o t gggcgc tggcagagcc gttcacccgce

accgagtacg cccgtcgtaa gccgctcgcc 240 tatgcggcecg
<4pgeg@tcaccga aggcctccgg cgcgccgtcc agggggacaa gggctattcg
atgggﬂ@gc tegegeggga geacctogtt 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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Page 21 01 March 2007 FPO4-0397- OOSG FY( Sequence

listing) ggcctgatga ccaagaaccc gactcacggt gactgggaca

cccattggct gcacaccgag 360 cggcgatccc tcgccgagct

cgaggcggaa ctcggcatcc acatgccgcc aacgcgctgg 420 01 March 2007

cggcaaaccc gatcgcgccgmgg@ggqﬁggngg gacgl.cg gccgaaactg
«1¢966£tgttc 480 gaaaccgcac gcacct C ctactgcgaa
<8t gsgcttcc actggggcga cccgaccggc 540 ctcggggcecg
<218g&hedat-gs efig@agecgca cagat caacg ccacgttcag gaacccggtc

600 acaggcaggc ccgatccact gccagcaagc gagctacgcg
<H@tgtcgcggc ctccattacc 660 cgctggatca ctacaaagtc

<22¢¢ @%gg ccgacggcc ctgctgtcta cgaggccaca 720
<ﬂ?f§§?é@ M5%@%gég’gc acgcggt cgc aagat gagt g agaagaagcg

cgaggcaaac 780 cggaaacgag cgacgaaggt cgaccggaac
<q08c3tt gt ggg aggcagaccgﬁ%gggcgctga 840@ <210>238 <2%%i
at; aa; ¢ ttoc d4SoobN0GHN | < > < >
s A R I 2945%g@to 24%fbp ORET 1000 <400>
gwqgmgagaﬁamagmgmﬁcg@@g@a&wag@m@amg@@mgamacccatt

ggct gcacac cgagcggcga 60 tccctcgecg agcet cgagge
Cag@@Céaecqgaﬂ@%eea%@C@atats%lcwg@g&cet&a@@@%&g@ﬂg c%@caa 120
.acccgat %% aa cc at cggc ctcgg@cgaa act gcgecct
R R g@a@g%&tﬁ%e%g gaaat coge

eeabGBERLL ARG, DGIRCOLARE.IAGARLS %4Qm0900909at0t

gcggaagc cgcacagat C aacgccacgt tcaggaaccc ggtcacaggc
atgt300 coRQBGE ChRtGt GaGt gccage aagggagcta cgecgecgtcg
cggcctccat tacccgctgg 360 atcactacaa agtcccggat
gt gggccgac ggccctgetg tctacgaggc cacattcatc 420

<ﬂ bé&tacaag ccgcacgcgg tcgcaagat g agt gagaaga agcgcgaggc
égﬁggaaa 480 cgagcgacga aggtcgaccg gaacgcattg

<m cgygogcy ctga 534 <210> 41 <211> 438

<21
<220>

<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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<212> DNA <213> Rhodococcus rhodnii <220> <221> m sc
feature <223> 2849bp to 2412bp pRET 1000 Page 22 01

March 2007 FPO4-0397- OOSG FY( Sequence |isting) <400>

41 atgccgccaa cgcgctggcg gcaaacccga tcgcgecgtg 01 March 2007

agaacccgat cggcctcggcmggoxgg@§§§§ C ﬂ%gﬁ%g%tcga

wg?%&&%&ﬁ &EQQQEQQQ&Q% g chhccac 120
ggggcgacc cgaccggcc cggggccgcg at ct at gcgg aagccgcaca

acagdeC aAQGeQ ok&acgticpggaarcgeggheaas@ggcaggccce
gat ccact gc cagcaagcga gctacgcgcc 240 gtcgcggcect
agegrratidcawe sy cLygaict acizcatagatc deegyhat YPggge cgacggcecect
300 gctgtctacg a%gccacatt cat cgccat a caagccgcac

t°°g@@&b¥%a@%ﬁ%% ‘Gt gagt At Bee'e  axgaReEy HYgcaaaccy

~RSEHI SRR AP ST 43, o

&% kd copt 2, 243 misc feature
chgjzz Jadi bp Lo 21?3%?)%0@5? e 5  at gagagect

teedHRAC PEYCaG cgatzepagagacateakggregedgcagtggga ccagttcctc
60 gcacgggcag ccgagaaccg tcgccgggcc gtcgagctgce

setigjegyhejectgeyg MeessgfbtagpsRbl 1920  cgcgagpat cg ccgaggagat
gggaat ct cc accggaacgg tgggaaagct cctgcacgac 180
- 9caggcaagt acgcggtcag ctcctag 207 <210> 43 <211> 174

<211> 519

<212> DNA

<213> Rhodococeus erythropolis
<220>

<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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<212> DNA <213> Rhodococcus rhodnii <220> <221> m sc
feature <223> 2332bp to 2159bp pRET 1000 <400> 43

at ggccgagc cgcgggacca gttcctcgca cgggcagccg agaaccgtcg
ccgggccgtc 60 gagctgcgcg agcagggcct gaagtaccgc 01 March 2007

gagat cgccg aggagat g99rRaled,GEa8 Fydkéden JRAREITL 99

e SRR g R IBe BOCtE clag 1T

pttebd?CH o304 GcEY (topgueftaattt Shigagy <211> 330 <212>
DNA <213> Rhodococcus rhodnii <220> <221> m sc

cegftimataiyceesa@? Boga@A@ Zimpackss B8 GpegREAR2 1000 <400> 44
atgcctgcgg gttcgactcg at gtagcggc gatccagtgc gtctgatcge
tge %te&@@tﬂg@e%g%@%@g@@e@gag@@ﬂgﬁwf&g 2ftggtt gcca

s B TR a0 FR R AL ORI e dal af0ca cacaagat cg

togeb@a @il Ll Aiacd %Qda%agtc chagetaagh cagatgtttc
ggtttctgga gcggtcctcc 240 agacctttga gatccgetcc

ccc@gAan agib tot@eagatdatditegug gt aeaisctegadtcaagec 300
ttatcaggta tcccggggtt ccgggggtga 330 <210> 45 <211>
aaceygrpag eefpqeotic ippRygceeZIBeeiREeReeCEasstholihi i <220>

acagaaccceg tactegatee gotegttegt cgetgtgage tetitcetge aaggeaaate 540

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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<221> msc feature <223> 4035bp to 3679bp pRET 1000

<400> 45 atggggtggt tattgcttgt tgcgtcgggg gccgtggcga

tggt ggccgg tgtggtctta 60 ccgcgeccggg atcgtctcgg

gccggcacca ggatttccct ggttctgggt ggtgttccca 120 01 March 2007

tccacgtgca ttgccat cgCp9¢saGaIet 9v g(%ugl{cgfistﬁﬁ cttggcccca
otofBQC AL RE G Jg%gocg@%g%gﬁtg&%?g Ll AGHLEG gs@gat ccgecce

agcgcgagct caccgaccct gcagttcctg 0 tcaaacgagc
stegRgHita eppgagstatfai@Gagita Chgegc 6getethgCAQGYYggC gctaccygtg

300 gtgtccctcg tgggaagcgg attgtgcgtg tgggcctggce
titctgiceratgrUgs et eTya 867 BhOs e 6ieza@] 1300318 <212> DNA

<213> Rhodococcus rhodnii <220> <221> misc feature
sesunstg s acs o KE PR ekt pergesetclai8> 46 Page 24 01

ctgcg{%‘?af 'PgaZQ%%t t%{aﬁ%'é%g%%{?m%%mFY ggtg%e%e li sting)

tggyc g cgcgc at’cgt ct cg ggccggcacc

cosREBA thdeGbGa BcttidaPhdied %Gg%tgﬁtagécé%ﬁ% adccacgt ge
attgccatcg ctgccgeggt gggtgtcttc I20 gcttggeccce

gz oggitcaft QAQERREYg el eleacic-ggtzaggdatsaCgcc cagcgcgagce
180 tcaccgaccc tgcagttcct gtcaaacgag cagtaccggc

gategerat eagicepate sarLRabRoespasRAgraagaighietaeergy g®Pgct accggt

el patgtc Gueres groararnded Bl 188 " 21 ow
scalshdh3> Rhodococcus rhodni 50 <220>

<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
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<221> m sc feature <223> 4381 by to 4830bp pRET 1000

<400> 47 atggccgctg acgctgcatc tgacgaccgg cggaccgagg
tccgcgeecge tgettcgegg 60 geccgectgacg cggccccgge

gaagcgcacc cgcaccgtgg cggtgcggct gaccgatggg 120 01 March 2007

gaggaggccg cgtggatcgam%gggggggggY@ggg@gﬁgﬁ accggcagct
<2269999cgtgg 180 gtgcgtgagc gggcggtggc cggctatctc
<209aRAGhEL gcccgaagac cggcagtgga 240 atgtcggcgg
<223gQCIOgeegLooggERIJuIgCC gcgat gcgge agcagat gac gaaggt gggg
300 aacaacctga accagatcgc gagggcgatc aacgccgggc
ag%tgccgtc gcagat ggcc 360 gagtccctgc agaaggggtg
<40getrggagagg t geagg agttggggcg gat ggcggat 420
ACEHFEL CeFAE gfé%g@tgg%gg%r@%%ﬁajgﬂasé <210> 48 <211>
1 <212> <213> Rhodococc rhodnpi  <220> <221>
it o TS SR SN RO B0 “Bher 1000 Sd0o
ggéﬁmﬁﬁg&@%g&%&ggg&gﬁg&ﬁg%g@&@g%&ﬁgﬁp @egat gcggce
agcagat gac gaaggt gggg aacaacct ga accagatcgc

tecapBg GG eyatet cag AGYIC egggaccaggtigiecglagitggc agat ggcc 120  Page
25 01 March 2007 FPO4-0397- O0SG FY( Sequence listing)

%m@@?ﬁ@@eﬁgfﬁfg%a@@g@v?ﬁ@@ﬁgﬁa@a§@%ﬁg ggcagg agttggggcg
a cgga cggct cgacg cgctcgacga_ccagggctga
gg%ﬁ@% e Lofae cmg%?ﬁgg tEEgﬁ'@ﬁﬂhodococcus
atgt[gnlgqgétﬂcatt c%ée%%ﬁa gogtattggg agtgtigece teocaccatg 420

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

Page 19



<221> msc feature <223> 4654bp to 4830bp pRET 1000

<400> 49 at gcggcagc agatgacgaa ggtggggaac aacctgaacc

agat cgcgag ggcgat caac 60 gccgggcagg tgccgtcgca

gat ggccgag tccctgcaga aggggt ggct ggagaggt gg 120 01 March 2007

gggcaggagt tggggcggat o v ? ¢ t cgacgacca
gCﬁgg%&@Ctggz ggac gg:!lp ﬁtggg%gc?%&g g%gggga ijg‘% %&é&éﬁ <213>
Rhodococcus r odn 1> "m sc feature <223>

stod BB bpctépae BHRARP PRk LAY gedBAasH0isat gacgaagy

t ggggaacaa cctgaaccag atcgcgaggg cgatcaacgc cgggcaggtg
gete@@tga pegtacgeaga t ggccgagt ¢ cdl gcagaag gggt ggct gg

agaggt gggg gcaggagttg 120 gggcggat gg cggat cggct
21 gcgctc gacgaccagg gctga 165 <210> 51 <211> 453
<m<§%z? DNA <213> Rhodococcus rhodnii <220> <221> nmisc
oheahyre <223> 5161 by to 4709bp pRET 1000 <400> 51

<21§;%&iosdc&gag@ﬂ)§&gatcc gctcggegac cgtctgegeg at gt ccgega
actcggtatc ggt cagccge cgatccccgg gcgcgcaccg
<220agcgagcaa tgccacaccg gcttacccac 120 ccgegegttce

<224yt cccget cgaa gtcccgeccc caccgggtcg ggtttttgge
<n?%ggﬁgg@%%® ¥ch 2007 FPO4-0397- OOSG FY( Sequence
listing)

<400> 37
galcelggtt cgagcaagag gggecggcat calgagaaaa 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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ggt gacct gc accgatcccg cgat caccgt cccgccggca atcagccggc
ccgcctcggt 240 gcggtagetg tgcggggtgg ccttccccgg
cccgtgcaga tacgccgecca accccttcgg 300 gtcgcetgecc
gt gctgatct tcgcgatcac gtcagccctg gtcgtcgagc gcgt chyybach 2007
360 gatccgccat ccgccg&gggngﬁgggQ@g%%wgﬁﬁh tccag

o

<228 36065 b G b PGRgIGRCL cggccatctg cgacggcacc
tgcccggegt tga 453 <210> 52 <211> 354 <212> DNA

<213> Rhodococcus rhodnii <220> <221> m sc feature
<40&2238> 5062bp to 4709bp pRET 1000 <400> 52 atgccacacc

atgelfere tsawec e v eyeyegtidzewglcgeggegedptascg@t cga agt cccgcecc
60 ccacc gqtc g%%ttttt%g cggt gacctg caccgatccc
coagieR R tEARTY CHiREl e tsen Bl rE sl g Cecgect cgg

t t t t 180
w03 0R TR IR TR B SarT ticacatca
gac GO EADECE Lt 2400cs IO £OLE G2 RUGALIEIAAE £@AL CCgCcCa

tccgccccaa ctcctgeccce cacctctcca 300 gccacccctt

geg@ictppagggacs oggeeatcicede gacget apapi@ecdygeg ttga 354
<210> 53 <211> 288 <212> DNA <213> Rhodococcus
ticapoiagsel prisfglaceeZogcstaapPgoioaprl gcepoagpcairasep 23 2331 by to

2618b RET 1000 <400> 53 at atgc ct at cgt gcg

e ISP AR LR R AT (TR BRI C TSR P ot o 60

w5 L8005, 9991509158, LEQUSANEE,EGULE 0CC t cocacaat g
cgttccggtc 120 gaccttogtc gotcgtttec ggtttgectc

cac@0@el t&tdi@a tgagt@atLlcid0eURAERALH I8t smcggct t gt
at ggcgat ga at gt ggcctc gt agacagca gggccgt cgg cccacat ccg

gagddiddga 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 gaggeaaace ggaaacgage gacgaaggic 900

gaccggaacg catigtggga ggeagaccegt gggegetga 939

<210>= 39

<211> 840

<212> DNA

<213> Rhodococcus thodmi
<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
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ggactttgta gtgatccagc gggtaatgga ggccgcgacg gcgcgt ag

288 <210> 54 Page 27 01 March 2007

FPO4- 0397- OOSG FY( Sequence listing) <211> 285 <212>

DNA <213> Rhodococcus rhodnii <220> <221> misc 01 March 2007

feature <223> 2334bp £0,38L888-P 'el'ugjgggsﬁaggmw 54

C a a 2l Gl BES C ccagct cgcg
- BLARASLANE, LSO ARAL MEAUEE ALt 4 ) o0

cep@hiedcd@ede Gt @agagigaaicatt Ceggbegateckadl @bt cgt cgct
cgtttccggt ttgcctcgeg cttcttctca ctcatcttge gaccgegtge

cgzd&Qcc pglgeriteg tratageegprtrat (giamt cgataggceredgtca 4acagcaggg
ccgtcggccc acatccggga 240 ctttgtagtg atccagcggg
g PRI e R CH R G EY T gLy eBR eI D>> 85 <211> 336

ot SR R PR 1 380 <do0> 5

acagSb PO C Lt £AGLHACEG S8k IH docitdOFEat ¢ aggcccgaat
agcccttgtc 60 cccctggacg gcgcgccgga ggcecttcggt

cecig@tg gegaRe cgeaitaggagazgegoett apgecdidd 728cgggcegt ac
t cggt gcggg t gaacggctc tgccagcgcc cacacagcgt gtgcgtgcecc
ticatpgoa A 9AceEs GUERHTSt 1Y IR EA AL 2E2 126 BAReE Yy @ gaggat ga

ttcccggeccqg ccgacagcgc 240 ccgcagcgce t ccgggat
cey ARt e (L RE DAY R S BT L PSR i c P dtgg 300
gttcgactcg atgtagcggc gatccagtgc gtctga 336
<210> 40
<211> 534
<212> DNA
<213> Rhodococcus rhodnii
<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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<210> 56 <211> 513 <212> DNA <213> Rhodococcus
rhodnii <220> <221> msc feature <223> 1650bp to
2162bp pRET 1000 <400> 56 atgcggattg aactagttca
tttggggaac gatgacctga tgaccgggga tcgtgaccta 60 Pabdlarch 2007
28 01 March 2007 FP%OQ—%%&O%@Y%:X%%QH&H e listing)
cccatgctga ccatcgccga ggcggt ggac acgca ccagt gagag
<4068Q@at caag 120 cgccgcctgec ggtcgggecge gttcccgaac
ate 9€0Q e gaRe &hQcLgatye gaagicggaleg Qe abtcccctcg
gt gacctat c agcggcaggg ctgagaccag ggaaaat ggc gaaacctgac
cga@dfcg ceutdlfetagarcgrecee ickiggad b gaczerggerticegt 12§acct ggcag
ct gagaacgc cgagctccgt 300 cagcgcctgg ccgtggccga
eeeR R R EREE! %@%&@3@% HEFEPEATRGHE gl Yocag 360

a tgtcgg ccctggagcec
~<ERRTEANPE AT EOIIERIY BLCED 5
gteddEL I CLARLY G%Ea@(gggé%ﬁs%ﬁcct 24 ggf 30@t ggcccgga
tacgtcgacg gcttctcggc tag 0> 5 <211> 474

gctgfczatgagg@hb%ttﬂ@&ztam@@momgt@cxamgag 36220> <221> m sc
feature <223> 1689bp to 2162bp pRET 1000 <400> 57

AagRE YR IBEGHECe R LPRE S EBrasHieT SRR eI Ieiesat cY8cg aggcggt gga

cag 60 accagtgaga gcacgatcaa gcgccgcectg

g*’a%agﬁ% %@5“8 cgttcccgaa cgcgg%%cgc 120 actgccgacg
ggaagt ggat gattcccctc ggtgacctat cagcggcagg gctgagacca

<1880

<211> 207

<212> DNA

<213> Rhodococcus rhodnii

<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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gggaaaat gg cgaaacctga cccggtgacc ccttcaaatg accgggtccg
t gacctggca 240 gctgagaacg ccgagctccg tcagcgcectg
gccgtggccg aagccctggc cagcgaacgc 300 aatcggatca
t cgacgt gca gcaacagatg ctccggatgc tcgaagcccg gccggbthdeageh 2007
360 gccctggagce ccgcgﬂ?g%&ngﬁgﬁgQ g..9gk689ccgc
«1$9G§Fgt ccc ggccgcecgat ggt cgggcag ctacgggcgc
<216€tggcccgg at acgtcgac ggcttctcgg ctag 474 <210> 58
<2192 Rhxlodhfs 162i2> DNA <213> Rhodococcus rhodnii <220>
<221> msc feature <223> 1713bp to 2162bp pRET 1000
<£&ﬁ00>d58 at gctgacca tcgccgaggc ggtggacgcg acgcagacca
<22at geHlt gat caagcgc 60 Page 29 01 March 2007
<Mgﬁgﬁgﬁ%@?§%£ﬁﬂgﬁ equence |isting) cgcctgeggt
cgggcgcgtt cccgaacgcg gtccgcactg ccgacgggaa gtggatgatt
<1082Q, cccctcggtg acctatcagc ggcagggctg agaccaggga
atg3RALI0C0RR BLELHARE6Y 001l GRALERT lioCaaat gacey
ggtccgtgac ctggcagctg agaacgccga gctccgtcag 240
aga@o@eiggengs tgiecyaagt gt ggecagesg@acgivaat ¢ ggat cat cga
cgtgcagcaa 300 cagatgctcc ggatgctcga agcccggccg

ILEPrPECEgede gy Fegirrceaessd 1§t ggegggt ¢
B N ST
%még%%éméiﬁc%géﬁg&aQHﬁm%ééé%gg%%g8&&GC§&)thdn" <220>

m sc ure <22 p to 2162bp pRET 1000
tlatcaggta tcceggggtt coggggotoa 330
<210» 45
211> 357
<212>» DNA

<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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<400> 59 atgattcccc tcggtgacct atcagcggca gggct gagac

cagggaaaat ggcgaaacct 60 gacccggtga ccccttcaaa

t gaccgggt c cgtgacctgg cagctgagaa cgccgagctc 120

cgt cagcgcec tggeccgt ggc cgaagccctg gccagcgaac gcaat @ydykarch 2007

cat cgacgtg 180 cagcaﬁ%gggngﬁgggﬁggg&mgﬁ%&%aagcc
atgdh QO COAEDH o &Q&‘égcg‘a&gacggé‘g‘é&%&%& &l gt t ctagtgg

cgggtccgecc gccgecegtc ccggccgecg at ggtcgggc agct acgggc

tget@ 300 to@Er0:6d YR GG Gahtac@icePeAEGHEttt CIm ggctag 336 <210>
60 <211> 288 <212> DNA <213> Rhodococcus rhodni

gettggR 000 mage2Rdepaviogges fagrgaciggteesaRARocal@7HEp 156 2162bp pRET

1000 <400> 60 atggcgaaac ctgacccggt gﬁccccttca
feacqEpcy SRR ERy StE R AT TR GRS 6%e B8 Hcgcecgage

t C C gcga acgcaat cgg
e e e A B 90 ot cgang
cetdefeQa6Eaegt gtcggececctg 180 3gagcccgegg cggttccagt

ggcgggt ccg ccgecgeccg tcccggecge cgatggtcgg 240 Page

30 01 March 2007 FPO4-0397- O0SG FY(Sequence |isting)
<2l§edgct acgg gcgccct ggec ccggatacgt cgacggcttc tcggcetag
<21388%0 <210> 61 <211> 264 <212> DNA <213> Rhodococcus
<21%?1 ji <220> <221> misc feature <223> 1906bp to
2137 EONHCPRETMBbo  <400> 61

<220>
<221> misc_feature
<223> 4381bp to 4830bp pRET 1000

<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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at gaccgggt ccgtgacctg gcagct gaga acgccgagct ccgtcagcgc
ctggccgtgg 60 ccgaagccct ggccagcgaa cgcaat cgga
t cat cgacgt gcagcaacag atgctccgga 120 tgctcgaagc

ccggccggt g tcggecct gg agcccgecgge ggttccagt g gcgggbtdipech 2007
180 cgccgeccgt cccggﬁgg g)gﬁggg§§ gmg@gg acggg

g%%%%ﬁ%%%%%&%%ﬁg<f%§%& 21s84¢ d @Qﬂc aggag ct ga

<213> Rhodococcus
cegeitr@@itbitcgacs@02e@221> ni sc feat proe <223> 810bp to 553bp
pRET 1000 <400> 62 atgctatggg aggtatgcac ctttcgcgcg
ttatgtacgc atcctgggca ccctgggcac 60 gaccgacctt
<ﬂ8fé§ggatcg atggtgttct tggacatgct tcgccaggec tgegtctgtt
ii ccctacgetc cacgaaagcc ttctcgetct ctgctcacag
215C é%&%ggﬂggntctcgac 180 ctcggtcgcg gccgggt ggc
gataccccg gggccgactg cggcatggtt ggtccctggc 240
<7ggcgggccgg gggtttga 258 <210> 63 <211> 540 <212> DNA
<2213z fRAedococcus rhodnii  <220> <221> nisc feature
<22&2 283bilto 1T pp pRETEEObp pRET 1000 <400> 63 Page 31 01
Nhrch 2007 FPO4-0397- O0SG FY( Sequence i sting)

gaggcc acccgacacc gct acgggac at gct cgccg cccaggagca
im g g% ccgt %?ctc c g cagaa acgccagtac

e PR Bt S e

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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gcgaaggcca aggacgccgc gaaat ggacc gaggtcgccg gcggcggcta
ccagcgggac 180 gtgcgcggga tgaacctgcg actgtgggtg

gct gaggacg gcgcctggtc gatcacctcg 240 aagaaggacc

ccgaccgcca gtacgccgca ggtcaggccg acaccgt cgc gcaggetbkach 2007

200 Soog0agna CO0CCAgaNs, URAARE A IRGAA0TC0
ggtéag?ttgggégﬂ&@g t}%&&a@&@&%%g agg%%‘&&%& azgd:ga tcagC

caccagagcg gtccggcgcg tgatcgcgga tctcaccccc 420
gceRGLRARELEG CEGAgYtCARRCLECEQYREccBGECYOCagg gaccaaccat
gccgcagtcg 480 gccccggggt at cagccacc cggccgcgac
stegsiyerg gL ogdng ieaattioe gigaatcisgiyglemtgicgeradt 0 36210> 64 <211>
510 <212> DNA <213> Rhodococcus rhodnii <220> <221>
8alGosY RS T e B TIRU I PH T B S BB PRET 1000 <400> 64
tcac a ca gcgccggaag, ccgtggact c cggagcagaa
%%%@%%g§%?§%0%%g%%%ggccgcaa aagcg%%agc agaacgcgcc
gcgaaggcca aggacgccgc gaaatggacc 120 gaggtcgccg
<21¢g€@gcggct a ccagcgggac gtgcgcggga tgaacctgcg actgtgggtg
<2118054 gct gaggacg gcgcct ggt ¢ gat cacct cg aagaaggacc
<2lge gcca gtacgccgca 240 (ggtcaggccg acaccgtcgce
<21ge d§eyeecangétigcggcca cggccacage gaaaacgcag 300

,Jcccaggega t gt ggaagca ggt cccggcc gacaagcgca ccgagtcagce
<ng§%%gqgggg 360 gtccggcgcg tgatcgcgga tctcaccccc

<n§§g@§§§£ggwg§§§ﬁg&ﬁaa acccccggecc 420 cgccgceccagg
gaccaaccat gccgcagtcg gccccggggt at cagccacc cggccgcgac

480 cgaggtcgag aatccggaat gggactgtga 510 <210> 65
<4062F%1> 351 <212> DNA <213> Rhodococcus rhodnii <220>
atgocR @t st g6 chagederll @texnt2R@ 3c@08bpastcorz6856b® pRET 1000

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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Page 32 01 March 2007 FPO4-0397- OOSG FY( Sequence

listing) <400> 65 atgaacctgc gactgtgggt ggctgaggac
ggcgcect ggt cgat cacct ¢ gaagaaggac 60 cccgaccgcec

agt acgccgc aggt caggcc gacaccgtcg cgcaggccca agccgeydybmch 2007

120 acggccacag cgaaaﬁ%%gﬁng@g§§§%g§gwgﬁgh gaagc
«1@99k£ccggec cgacaagege 1 accgagt cag ccaccagagc
<2189t8@ggcgc gt gatcgcgg atctcacccc caccaaaccc 240

<21g€ RyaBgi-aa@d@agiccccggc ccgccgccag ggaccaacca tgccgcagtc
ggccccgggg 300 tatcagccac ccggccgcga ccgaggtcga
<22gmat ccggaa tgggactgtg a 351 <210> 66 <211> 201 <212>
<22 sef9d8e Rhodococcus rhodnii  <220> <221> misc
“12p2301PRI20FBRIRIFEHS t 0 656bp pPRET 1000 <400> 66
at gt ggaagc aggt cccggc cgacaagcgc accgagtcag ccaccagagc
~o89k¢cggcgec 60 gtgatcgecgg atctcacccc caccaaaccce
atgJOEARIGLLA BRECLE GOLCLLLALREGEAGIR0 soggaccaacca
tgccgcagt c ggccccgggg tatcagccac ccggccgcga ccgaggt cga
ttgcddsfha tgaaditc eggract gggact gtagteat @Gdtesad 1020 67 <211> 1326
<212> DNA <213> Rhodococcus rhodnii <220> <221> m sc
cticgiegst @itleceiPpFe B PAALE: YU EHERIsERETIHO0 <400> 67

gac al %%%g%%%tg tgg%%gt% (g:a%gg%ggg Ecgl%ggtcg%ga ccggtgg C%%C acg acgacgacca

cttigtagtg atccageggg taalggagge cgegacggeg cglag 285

<210=> 55

<211> 336

<212> DNA

<213> Rhodococcus thodnii

<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



gctgtctccc gggtcgattt tcagggcgtg acct ggaaga acagcaacga
ccggtggaag 120 gtcgtcgagg tgatgcgcga ggtcgaacgce

gcgcacggcc tgatcgaggt ggcgagcccg 180 gagcgggccc

gt ggccggca agccagcagc ggcgagcaac gccgcgcggt gcggaltypech 2007

240 aaggtggcgc agcgg t ahdigh9accg
cocdtdels CGRCIR g%?g%@gag %&9&?25&%;%?%%&%3 %ﬁtg% gegtt

cgaagt ggcg ctcgtacaga acccgattac ccgagtgcag 360 Page
cge@3etid koMb @b o 08 Tac ot D3R drbdtaptr¥iSerpuence | i sting)
gt gcggcgca acgtcgcgaa gacgggccgg at gaat ggct acagcttcaa

atteereltr PUTedrgTazd2 sy dmgre g atgraeguogdgga Z¢fccgat ct gg
ttgccggcect ccaaactcgg ccgggggg 480 tcctggtcac

cooggRt gAY CHpaTitrat g ieecs gRErTE TRy at¥gcct  cgccggegag
24 cogt a t cqc cgccgcgt
oo e R 8t Loge
caa PR ACELA0 LAHSAYCROG LLEHLHL08R it 988 gag 660
acggccgggc ggatccgcgc cgaacagtcc gcggacacga agtggaagca
cca@bgancgage 2Gtccgeolstgag ceesgogaagarsy ggrcgaggag
caggctgccg aggcagcgcg ggtcgecctcc 780 gctgtcatgg
ctgggeraerdroaiesaes e ®ETEt a cgggacat §¢ t cgccgecca ggagcagegce
840 cggaagccgt ggactccgga gcagaaacgc cagtacgcga
~§c9¢aaaagc ccaagcagaa 900 cgcgeccgecga aggccaagga
«1$9Gepcgaaa tggaccgagg tcgccggcgg cggctaccag 960
<2169@HACIt gC gcgggat gaa cctgcgactg tgggtggctg aggacggege
<216t ggdogate mb@A0 acct cgaaga aggaccccga ccgccagtac
gccgcaggt ¢ aggccgacac cgtcgcgcag 1080 gcccaagccg
<22¢ggccacggc cacagcgaaa acgcaggccc aggcgatgtg gaagcaggtc
<ﬂli4@9f@@g?ccgaca agcgcaccga gt cagccacc agagcggtcc
“23gdetH g ‘ﬂﬁbﬂﬁﬁéwgtc 1200 acccccacca aacccgccga
ggt caaaccc ccggcccgcc gccagggacc aaccatgccg 1260
~q6@gtcggccc cggggtat ca gccacccgge cgcgaccgag gtcgagaatc

atga@%%%aat e agc%gtgstg a%$ag:%g:§ agjggg%%geﬁ% _?gc%s 60<2 11> 1194
< >

<213> Rhodococcus rhodni1 <220> <221> ni sc
acoefg%agalgbeegatcaa gegeegeotg cgglegggeg cgliceegaa cgegglecge 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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<223> 5276bp to 656bp pRET1000 <400> 68 atgcgcgagg

t cgaacgcgc gcacggcctg at cgaggt gg cgagcccgga gcgggcccgt

60 ggccggcaag ccagcagcgg cgagcaacgc cgcgcggtge

ggaccggcaa ggtggcgcag 120 cgggacggtc t gagggaaat 01 March 2007
t gt gaccgcc gcccgcgacamhgggﬁgﬁgggY gggﬂ@h 180

Cgc‘g&ggg&gggggt @‘%%0%%&@6&0 atlﬁ(ﬁcc gagt gcaggt
gcggcgcaac 240 gtcgcgaaga cgggccggat gaat ggct ac

ccoA@l L@ARGE ok @Qoagaaiatolagregeapaldty Bocggggage
cgatctggtt gccggcctcc aaactcgacc ggggtttgtc ctggtcacag

gtgB B0 cafdggecs 3dc@ibadvitreciact@ @@acg ceflO4e B89 72100SG- FY( Sequence
li sting) ctggaaaaga cgctgaccag accccgcccg gaccgectcg

ELRGICHAFHE° RGOt Ger g A28 Cgg sagestc gagegege
C c gag 480

oo B O e L e BRI L 0t gagac
ggﬁgéﬁgggﬁﬂﬁc%ﬁgqgéhﬁﬁﬁéﬁgﬁﬁw@%%%%%g 8¢ ggacacgaag

t ggaagcagg tgaacgaggc gttgaccagc caagaccggg
gec@eURFUAGLRt lgRttgeccgag gcagcgcggy tcgcectccgce tgtcat ggga

660 ggccacccga caccgctacg ggacat gctc gccgcccagg

agcagcgccg gaagccgtgg 720 actccggagc agaaacgcca

<g f gcgacc gcaaaagcce aagcagaacg cgecgegaag 780
1 ggacg ccgcgaaatg gaccgaggt ¢ gccggeggeg getaccageg

<mgg§$ gcge 1840 gggat gaacc tgcgactgtg ggtggctgag
gacggcgcct ggtcgatcac ctcgaagaag 900 gaccccgacc

<p20€cagt acgc cgcaggtcag gccgacaccg tcgcgcaggc ccaagccgcg

<2296hiscfemRC ggcca cagcgaaaac gcaggcccag gcgat gt gga

<223gd e wéto2hgaddgadag 1020 cgcaccgagt cagccaccag
agcggt ccgg cgcgtgatcg cggatctcac ccccaccaaa 1080

Qm% gécgagg t caaaccccc ggcccgccgcec cagggaccaa ccatgccgca
CCC

t at cagc_cacccggecyg. cgaccgaggt
e SOREIEER 0140, SO0 AL CR0C, CRESERRE G 080 0000L
gacoigéfga D aﬁ%@gt%&%@ Qéé&éagﬁgkgéi@ig'otc fg)20> <221> msc

f eat UI‘ e
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 thodmi
<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

Page 30



<223> 5534bp to 656bp pRET1000 <400> 69 at gaat ggct
acagcttcaa cctgccecggce tacgtcgacg ccgccgggga gccgat ctgg
60 ttgccggecct ccaaactcga ccggggtttg tcctggtcac
agct ggaaaa gacgctgacc 120 agaccccgcc cggaccgcect 01 March 2007
cgccggcegag gagacggtgcm%g%ggq@ggng%gg agegs 180
o ECHCEHEAL. 000RAGRLLDGAQLEHCUA0 gcggcy agcagecgce
agctgcccgc 2 gggagcagg cccgcgcgaa tgttggtgag
acggccgggc ggatccgcgc cgaacagtcc 300 gcggacacga
<2lagbygaagca ggt gaacgag gcgttgacca gccaagaccg ggccgaggag
<2136064 caggct gccg aggcagcgcg ggtcgectcc gcet gt cat gg
<ﬂgé accc gacaccgcta 420 cgggacat gc tcgccgecca
“UggRYedatpege Medlaagcecgt ggact ccgga gcagaaacge 480
-mpfagtacgcga ccgcaaaagc ccaagcagaa cgcgccgcga aggccaagga
-$96egcgaaa 540 Page 35 01 March 2007
kP09 41 0Q8GATY¢Bequence |isting) tggaccgagg
tcgccggecgg cggctaccag cgggacgt gc gcgggat gaa cctgcgactg
600 tgggtggctg aggacggcgc ctggtcgatc acctcgaaga
<40fggaccccga ccgccagtac 660 gccgcaggtc aggccgacac

AtgACeFER GREEFETRIS g@%&%ﬂ@&@@@gﬂ%@%@%g@%@%&gag@g aaa 720
acgca CCC a (o tc cc C acCa agcgcaccga
co g O R S e ettt ahaoqat ot oe
weBEEEESACEA, AACCEOGL0R. HOLRARREEAAD. B600CCO0CC
gccagggacc aaccatgccg cagt cggeec cggggt atca gccacccgge

cgcc%@&gt CPEQALC cHRT A cHagad L CPHARIGega Thogt ga 936 <210>
<211> 153 <212> DNA <213> Rhodococcus rhodni i

g%&@@@%%daﬁﬁw@ﬁlsc feature <223% 3355bp to 3507bp pRET
1000 <400> 70 aacacactca cacacaagat cgatttattc

a1 9 acgaca cgccagccaa gtcagatgtt 60 tcggtttctg
<m§ §) gtcct ccagaccttt gagatccgct ccagaaacgt ccacaaatta

<21 NA
<213> Rhodococcus thodmi

<220>

<221> misc_feature
<223> 810bp to 553bp pRET1000

<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
Page 31



ttggggt acg tcgaaccaag ccttatcagg tat 153 <210> 71

<211> 61 <212> DNA <213> Rhodococcus rhodnii <220>

<221> msc feature <223> 4290bp to 4350bp pRET 1000

<400> 71 gagctatgcc cagggttgcg cagtgacttc gtcact géydarch 2007

aaccctgggc gctcgect ccpf pad5 8 _F§%&%gwg Sﬁélb 325
2> E@% s2d3z..Rhadacoccus, I [ .. < >"<221> m sc
atgg?ig;gt ure §f§%> %708% %ogsg%ﬁﬁp%ggﬁ%mfooo Page 36 01
cogtiviict© Begdddbha acEREMrc Q3R QODG kNS auepee ko Sti ng) <400>
72 ccgctcgaag tccttgagtc agtgacagga ccactgctgg

geggetceTiagegecaagraggsadc B cogiegalaggeagraciict gcgg
gaggtaagtc ¢ tacqg%a tgaggtcctt cagaagcggc 120
Sle GRS GRS e AT e H € c B gag ggacaccacc

oo EAEE 0o SELRSARECR SRR A Sppearce
gw%%%GQ%QQQﬁgﬁﬁﬁ&%&é@&&gégi%%%ﬁﬁﬁ%g%g%ﬁ@cﬂﬁta accgettggg

gccaagcgaa gacacccacC gcggc <210> 73 <211>
gachddbda coga@itade cddMPageg gtecggegeg tgategegpa totcacccee 420

accaaacccg ccgaggteaa accceeggec cgoegeeagg gaccaaccat geegeagteg 480

geeceggegt atcagecace cggecgegac cgaggtegag aatecggaat gggactgiga 540

<210> 64

<211> 510

<212> DNA

<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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<213> Rhodococcus erythropolis <220> <221> m sc

feature <223> pRET1100 Full Length <400> 73

cccgggat cc tcgagggggc agcggacgaa gacgccgcgt taggccgaaa

acctgccgag 60 cgtctcgcac cccgcatttc ggcctacgtg 01 March 2007

cgt cagat ag cagcgcagtcm%ggggqgg§¥Y§g n9g8aakt cgcc

ttctcctget ctcgcaacga gcggaggcct cgatcatt cggcaat gcg
-4088Q@s cgttcgaatt tcggggtcaa gatgactctg agggt ggacg

atgARGC GPRGLE GUgagaaiPed4Qicailtaigaga gcgcttccce
ggaagact gt gccctggtcg agaccttcaa gcctggtacc 300

cecgagrpetagntseq e aghagoccaggcehg eagyocygeeagat tldb gc gat gcgact t
tgtcggcgag 360 tacgggagat atgcgcgagc catcgagtct
AcECEAG R B GBI TOREE RgRE A AT eBapratEe cB8gaccagg

{ t t t cat
wGESHER L JERRIL SR A s {coatcatoe
2eceHBARQESE e 6RML BRREIcaed Qe 6O BRA%E aBacgt gccy

aaacgagcaa aacagccccc ggttccctct acgttcgacc 600

tatcipg@t cagugta geagoagstiegcyggggat gc t gagjagt cag t caggcaact
ctttaccggc 660 tgcttcggag tggggaagga cccacat aca

cac gat cgg tggacagata cgcgttcacc 720 gcgagtcgcet
zg C gcggttc at cgaaccgc gtggataacg tcacagagac agcgaaaacg
@ cctcccectgg gtcaatccgg ttaccgccgg act gggggag

iggggﬁﬁ£&gagﬂg&gtacatcc 840 gtcgcccctc gaaaggctca
gatgcacttc cacgat aacg cagaggtcgg acaagaggga 900

<p2a@gaact gccg ttctctcgecc gttgcgcgge gtagccgcca agcgggacgt
<20t etigaegat 960 Page 37 01 March 2007
<22FP@AbO BFPCOOBE BY{ Sequence |isting) gcagcgaagc

ggagt cggca ggcgcggcac gcgcecctggge ttgttacatc tgccacaact
<40102 gt ccgtgaat ctctgccagc tcctgaaacc gctggtcagg

atcc acc 1080 att tttggtctca
atgt; a%ggta%? %gc (@acazégg C%chgg‘f CC{’iCCﬂ %cg%%%%égagc gct 1140
gtgdGGLLE LAY HIA I A &L2998L08.caLHagggt ¢ cgaggccgceyg
tttcgttgtc 1200 gcgcectggeg ttgtccgett ggaggtttgt
geagadecl t@gfagc GCegpgaRcyaaeggti-gangdAa@ 18mt gcgtatc
tggctgctcg ggctcgggt g gat at ggcgg ctgccaggca taactcgecg
2aatt @B tzcpieaict t cg acgt ggacgafigaagagtt g gcggaact gg
cttctctgca aggcctcgag 1380
<210> 67
<211> 1326

<212> DNA
<213> Rhodococcus thodmi

<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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gacgacgaca ttgggggctg gtctgcggag agggaaat ag tgggctggtc
tgctcgttct 1440 cggtcacgga tgatcttgcg aat ggcagaa

ctcgactggg ctcccatgat ggatttgccg 1500 ggcattcctg
cgat ggt gac cctcacctat ccgggggact ggcttacggt tgccc@taéach 2007

1560 ggcgct gagg tcaaﬁ%%2§g4%gg§§§% cO. L6t caaac
gte ALl CEAREHa g@gg%&gg&ga%ggc ot @h LRk g gdytgcgt g

gaaaat ggag CCaaagCc gaggcgctcc gcattttcac 1680

tacebe @t aGadofiya EC LR b @B ctt@ggangoeggagaot CgCc ggaagct gcg
gcatgatgct 1740 gagctcttga aat gggagat agcacgtgca

tectgpig gt ig@iag sacograggtegscaggeayt eccst@0 540t ccgggaag
ctccaagcga tggattgaag tttcgtccgt ggctttctgc ggtgtgggec
AEREY CFELH LR ot CHTR g ReecHagGHa 4%hgaaaagc
acgt c cgacac a 192 C ggagggcac
e T Ay R
acgBRHCALBB R ChblabBCL BRI ALa&AGEACHNAY TTCClgetca
at ggcagaaa 2040 acgggtgcgg gacctggcag gttctggggc
gegtrace geggidcs tegtegecggetzcacggaige ettt 7accgagattt

cctgggatga gtacctgctt ttatctcgca cgcgcgacg attgtcagcg
getgepig g 2asg g EeaCyeratpale FREELSEEraesceectyg 858 a8 atYgcggt ageg
cggccacag atggactaag 2220 cgat gat gc cgcacggt
cenp R U T ELAE LB GG e S PRt Pt g 2280
cge 2824 2399046 009CH66Q. Q0329859 Tt gt ccggac
g ALHAR g
tcgggatac 234 ctgt gt gt ca atgacgggcc cgcact ggct
cgzBRARCOELE fa 0GEGcRld0 P dAe aRg0l 34 Q0 1020t gaget aga
cgcgcggaac gcctttcgge tttgtctttt gctggatggc gggttttggg
acc2A@E0 azRgget tetgyactegatgelgeegesrigegereegli®ggggagaga
gacccaacga ctgacctatc 2520 tctacccagg tgcaattcat
BOCEPRSERGREGE B R YRR Y B R LGt WaRE YA 8T Et dé¥gc 2580

Q5RO SER 9L O £ ROGESRL 8L G et ool 2 dgacaacet

A R A i) e 5 01 Mo

cagiCgg@icpaahits dadotcgfat@octg gatdgagesggagCHlt t C gacgcggaac
2760 <ctggcgatga tgttgtctct gtcttcattc ataactgaag

ctetgggaagggga gt gttgccct 2836 cccaccat gt gt gccaat gc
aggt gt gaac tgagtcacag tttctcaata gactccaagt 2880

-btgtgatcct tttactccca aaatggggca tgatgtgtgc gtgcectcggt

1§€3ggggcga 2940 aagttcgaca cctcgaaaga aggcctcgac

< at gggt tt ga aagctgctgg caacgtgatt 3000 cctgattcct

<m%§g%@baﬁg@ﬂg&ﬁccgggcg gttcagggcg agccgaagat ggtcagaaaa

<220>

<221> misc_feature

<223> 5276bp to 656bp pRET1000

<400> 68
atgegegagg tegaacgege geacggectg ategaggtgg cgageccgga gegggeeegt 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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gacccggaag acccgaactc tgagcagttc cagaagcaga aggacggcac
gccggtgtgg 3120 tcgatcgact gcattcgggt cgaccgggca
t caggcaaca aggcaat cgt gaccgtgacg 3180 gaccggacg
t gat ggaacc ggatgttgcg gggccggt gg agttctccga gat gabt deach 2007
3240 ggtttctggg tttcgg 8394%gg¥a§ g&eﬁﬁg%ggtttt
ctgg‘a& %Qr%i&%g &gctcgcg&gtgta&%cc gcggg%géa E &C iz&a cgtcgce
ccctcgaaag gttcggaaal gtccaaagga aaaggcgttg 3360
cep0GE OUBL @t Qi Gee ch i@t gt g glodetgigCcugot tgcggcaggt
t ggcaagcgg 3420 cgaacgtgtt cagtgatcgt tcacagtccg
cagirage rigtege s sgetgayagtgaacitpyougatecs3®80 S4gaagt ggga
aaacggggtg ttctcggacg ttgccgggtg cctcgttctc tctccggaag
ateegezAqs 11 RGP R EAI BRERALR g?@%g?g% ¥t4%ea®t’cgacat agt
CC t C t g actgggtg
oo SR BTSRRI R0 e B LRRED 0T 988G
gy@@&&&h&gﬁkg%%&hg&%&%&uﬁga9%£g£§§m§aﬁgt0@@00 cggcgatttc
gttcgttcgt 20 ggaaagtggc gagtgatgat tactgctatg
actcagaglagraicaaa cleggnaaggestgeactiet c@sBt: Woat gccggt

ttgggtctct gcaaaaaact ggtggtgcac agaacccgta ctcgatccgce
SCCTIRACE COEERHEIS BHELLLICICPRBERERACECPIR ERELRER YYcaaat cgt

t gt gccggaa tttcgt 3900 atgtttct cgagcgtttt

eeey PR R SR AR B Vet 08t e 3960

ol QHESLALAL B SLRGARGA.EEHAGLEL GublLaloaRgea aaggaagaga
t cggcagcag tctgaatctc tctcctgtca ctgetegttce

gec@patLagbabcgageotst GoRateaatdat 480 1gagcgaaaaa
agccctgttc ccgtccectgt cgtttccggc gacaggattt cgggggtggce

cgeadb i@ caggtacQl RSP gRregpratct eepyctoe ggepasigre d (40gcggt gacg
ctggaagctg tgtggatttc 4200 gtccgactcgég@gaactaca

COCRESREBCITATCARC B At PERE gty aC YRGS ct 4260
aaacaa gcgat ccgt a.aagcgt c gtc gatt cggcctgagg
cee e B e S G P D Gt gocgg
caatttcagg gcaggat ggg caccccacgc 4380 ccaagtaacc

<210€kggt gcgc tggatatttc ggcggtggtc tcgt gagcgg ggagaagcgg
<2144465 Page 39 01 March 2007 FPO4-0397- OOSG FY( Sequence
<21P} $MNAng) cacagcgagg ccggcccggt agaaatcatc tttttgatgce

<2y Gbelyrcaygdtigggggac 4500 tacatcgtcg ccgtgactge
< ttctcgcg gtcgggttct tcgcggtcgec ggttgagggt 4560
<H?>%%§q%iﬁg tggt cgt cgc agt catcgct gcaccggcgt ggtggtttct

s lele (=10} ggﬂggg@nogpatcgaagc ggagggccgt acgggtcttt
gaacgggcat aaggggac acctgaatcc 4680 «cccggtattg

ctctctccct tggcctgtcg aacgtggcgg ggtctctgcc gaggttgagg
<4047 40
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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aagtttgaaa ctggttcggg gatacgcaca ctcgtgtttt ctttgccgcec

cggagtcact 4800 gccgagagct ttgagaaagt tcgccctgceg

ct ggcagacg cgatgggggg tcaccgctgc 4860 caagtagaga

aggt ggcccc cggacaggt c cgcgt cagag tgattgat ga ggatt eyddach 2007

4920 aagacgccgc gtgag Bkeey aa.pafgttatgc
tggate&gﬁﬁgg@&rg% E&%&Egcc%&%ci%%gga%% é‘c¥g{s deflcdagacgcg

atcctggttc gagcaagagg ggccggcatc a gagaaaat 5040
teeBQOE a@aagdc attdeggatiaftiateedtechaggaegct ¢ tcagt acggg

gaagacgttg 5100 gattcgatct cgctgcggac gccgctcaca
gecgcegproatcoRaent gy gemapmcnac@ats oy aachtE@a  @dagt caggce

gacgt acaac gtgttagctc aggcagcagc gaacgcggcg gttcgagtcg
mg@%?@“@$ﬁaﬁé8%%%ﬁﬁ%%%@%éﬁé%@“&@é@%@&?@g7ggcccttcaa
aga%%?&o ng%g% %E: %tgtg g:%ac?a a§occ cg S%ga%}wgcgt&lbt cgggactg

cgg gga catgc t gggt caagc 5340
wggh%agk&égﬁwaﬁg&gﬁ§@@a¥g§%ggg@h&kwggggc@&90g taccgacaag
ttttccgagt 5400 tcggggcttc gttcccgctg atactcgtcg
cgegag@brg@agac Qiddeeddtda<210> 74 <€2d1> 5813 <212> DNA
<213> Rhodococcus rhodnii <220> <221> mi sc feature
<223> pRET1000 Full Length <400> 74 ggatccgcgc
zgggl cagtcc gcggacacga agtggaagca ggtgaacgag gcgttgacca
a1 \Jccaagaccg ggccgaggag caggctgccg aggcagcgeg
<mgg§$&g&£&gﬂg&hgtcatgg 120 gaggccaccc gacaccgcta
cgggacat gc tcgccgccca ggagcagcgc cggaagccgt 180
<220gact ccgga gcagaaacgc cagtacgcga ccgcaaaagc ccaagcagaa
<ncgagedgoga 240 aggccaagga cgccgcgaaa tggaccgagg
<228t gy g biggdtla®®ag cgggacgt gc 300 gcgggat gaa
cctgcgactg tgggtggctg aggacggcgc ctggtcgatc acctcgaaga
<=40?6% Page 40 01 March 2007 FPO4-0397- OOSG FY( Sequence
a ccagt ac gccgcaggt c aggccgacac
aacacac ca cac aa gga%ga% aca%éc(?a ¢aa gca% gg %9

ccca gc cacagcgaaa

togﬁ&%@ﬁ%&ﬁcc@&%@é@&&t &@@%gg&k&aﬁc gescgaca 480

tiggggtacg tegaaccaag cottatcagg tat 153

<210> 71

<211> 6l

<212> DNA

<213> Rhodococcus thodnii

<220>
<221> misc_feature
<223> 4290Dbp to 4350bp pRET 1000

<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
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agcgcaccga gtcagccacc agagcggtcc ggcgcgtgat cgcggatctc
acccccacca 540 aacccgccga ggtcaaaccc ccggcccgcec
gccagggacc aaccat gccg cagtcggccc 600 cggggtatca
gccacccggc cgcgaccgag gt cgagaat c cggaat ggga ct gt gAydach 2007
660 agagcgagaa ggctth&gggng@g§g§ g..2AGAgacgca
ggcct ggcga agcatgtcca agaacacc t cgatcgct ag
<4082@@t cggt ¢ gt gcccaggg tgcccaggat gcgtacataa 780
ccp @ QaPCGARAY 1 @GO AL Sbatpgeakaggdcgogt at ggt agggaaa
atgatcttca 840 aacggattgc tgtggtcgtg ctcgctggtg
stggepyet actaggice agtiggyagyecemgtertydt tagna@@d 160 ggt gct ac
cacggtttca gctccacagc cgagtccttc agcagcggtg gtgccgacgg
BleggRe°a SRTCERCE BNt HJ T CABIA B HRTE TR ETE gcgcactg

oo BR800 o0

mgﬁﬁgﬁaggﬁggg%haﬁgsggggak%&&@%&%&gagggaﬁbaggt agaacgt gag
cat ggacgag 1140 cttcccacct tcatcgccga cgacatcgtg
gecabgagcRag@axceg@kt cgacag ccctaacgyc 1200 caggtggtgce
t cgaggt gaa cactccgcgg ccgttcgatg ctgcggcccc ggagggt gac
1260 tactgctgca ccttccggat cagcgggaac atggatgccc
“lgttacgacgg attcggtgge 1320 ggcgtcgacg cagtgcagge

ii C ‘tactc gcattggcca tggcacacga ggaacttcgt 1380

216239 &ggg]%@ggggtgac gtttctaggc gagacgaacc tcggtctacc
ggtcttgaac 1440 at caagcccg acaacgcgat cgaagccgtg

<gtctcattcc ccgctccctg atgtgacgca 1500 ctttcacccc

<N ggtadtasd gt accgaagc tgggactgag aaagggct gc cgcgtcaccg

<22356BETIdPq logdgiestly actt gccact gaacgggggc gt gtcccggt

cagggcgggg tgtgacctgg 1620 gttcatgaca ccgctaacac

em ct cggaaa tgcggattga actagttcat ttggggaacg 1680
acc at cg&ggcctac ccat gct.gac catcgccgag

CCC%@ CC% g%%%c a%:c C cc%aaa %CC%CC%&C ac gat c aagc

cﬁ&&&@&Qgﬁﬁggﬁ&&%@g5&@8%&%&@5&@3&%%%&0QQOngtCCgcaC
t gccgacggg aagtggatga ttcccctcgg tgacctatca gcggcagggce

gead 860 ttettgRGRGCAGY s GRanal GPagsnagaaigacsl cggt gaccce
ttcaaatgac cgggtccgtg 1920 acctggcagc tgagaacgcc

cettepagicitaseTitie s3aCEe e BRI cErgoaRiete gRisre e Gty gcca 1980
aac caa tcggatcatc gacgtgc %c aac%%atgct ccggat gct ¢
o R GO SO SEgg tA E O L B oaE. gegucagtee

SRR AL o 0 e

mqgﬁﬁﬁgﬁéﬁﬁko@%Qggﬂgﬁﬁﬁgig@ﬂﬁﬁggahmﬁﬁghogacgg cttctcggct
caagag-cigog cccaacgega atteticget gaggagtteg gtgteptepea teegtcatga 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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aggagctgac cgcgtacttg cgtgcgtcgt gcaggagctt tcccaccgtt
ccggtggaga 2220 ttcccatctc ctcggcgatc tcgecggt act
t caggccctg ctcgecgcagce tcgacggccc 2280 ggcgacggtt

ct cggct gcc cgtgcgagga actggtcccg cggcet cggec at gat §tdyarch 2007

2340 ggatcgtgcg cgtg gﬁ§i4ﬁg§@§ LI Gle f@gsCaget c

2ca @G DAL QG0 LAGLLOE 9YEct 2 JQRLGOALICHobt cagecgece
acggtctgcc tcccacaatg cgttccggtc gaccttcgtc 2460

gteo@@ haf Gttidep6 teggdabde gagh GeOC g tdeittgieiccampecat ct t gcgaccgceg
tgcggecttgt 2520 atggcgatga atgtggcctc gtagacagca
getagiygritgptatg Yeaticcaceadctiey aggersed wepeelec2 5800 gt gat ccagc

ggt aat gga ggccgcgacg gcgcgtagct cgcttgctgg cagtggatcg
tccg@wg%@‘@%%f%%@w@ ¢ &é&%@f@@ﬁgfcgtgg?ﬁ%% d?&ﬂg gcgt t gat ct
o te.c tc 27 o cC ggccggt cgg
e R L e e L e S

e BLOGAALLL :£0886A00NKI6RULL LA LE0ATICCOA {COgUT Lt C
acggcgcgat 28 cgggtttgcc gccagcgegt tggcggcatg
tacgh @igaicgie g ghdactegetheteg agatcggegtc@88MBi0 agggat cgcc

gctcggt gt g cagccaat gg gt gt cccagt caccgtgagt cgggttcttg
gacaognen USEReEAS RiRigrgens ez uansigeeeiee't Rytetielc ¢/t ggacggcegce

o BB 0% *eGEaT CUget BT BAACCORPEt goc 3060
- FAG55ACR SGE0LELER OLORCARLL.E.G00G0R! Lct coacgat oqe

gttcggcaga 3120 tcc cggccgccga cagcgceccgce

g5cRGLG00G0E: CLEGEL 0Ol C.AREGILEALGe3dB0s520acgagcaggyt
tgctcaatgc ctgcgggttc gactcgatgt agcggcgatc cagtgcgtct

attg@ R4 Otzegimbie goedpas ticcoypyt Bgaecigecytiagalgdd aaat cgt cgg
ttgccagtgg ccacagcggt 3300 agccacagct gccccaggc

cletpraleg Cefcgryetegiee R e B i et g eas At s ggdadcaca 3360

t.cacacac agat cgatt attcc tac a cag Ccaagt Caga
e bEF CRERET BHGkEARele BRI SR, AANARAFCTD CCaas
mmﬁg&%Gﬁ@ﬁ@éﬂéﬁ%&%ﬁﬁ&ﬁ%ﬁ@&h@%%gﬂ£§g§A$Qm tacgt cgaac
caagccttat caggtatccc ggggttccgg gggt gaacac caccctccga

gacR g atcOQgHlcCCagha aheaghcgataget caeckat ¢oxmgct cgaagt
ccttgagtca gtgacaggac 3600 cactgctggg ctcccagcgce

etecagfara grrestat)c eqgeereferoratyeeatrg anstigregj glgctialgyt 1Ayt cg 3660
tacggcat gaggtccttc agaagcggcg tcgacgccag gcccacacgce
woa g L D0 TRIEHE TN DAY ot agegocee
ac . G 80 tactgctcg
A e AR A R ARG etle? 1108 0 Bt cbcacca
accg?agﬁt@gc%@@%a 40kt MaJiehh 200Qdacg PO 394y OOSG FY( Sequence

[1sting)
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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gt agctcccc gtgccggtaa ccgcttgggg ccaagcgaag acacccaccg
cggcagcgat 3900 ggcaatgcac gtggatggga acaccaccca
gaaccaggga aatcctggtg ccggcccgag 3960 acgatcccgg

cgcggt aaga ccacaccggc caccatcgcc acggcccccg acgcaltdkgceh 2007

4020 caat aaccac cccah% daseag ad. ggascgacgce

gcggag%%t c%&@a%ﬂg éa&?cglg(t tgé%%gc attttgé‘EngQ Qc 9?609 accggaccg
gCgaagcgtg ccgctgggcg gcccgecgtg gecgeccgtce 4140

ctodGghted Gaigigit ottt g &0giag cdtigdot aigieert CiRe@t t cct ¢ gcgt cct cac
ctgccggtca 4200 gcccgtgacc gtgccgtcca ccacccggtg

cecp ety et ass agatattenositragittiog tottaagd26830 cgcect at cct

ggt gaccaga caccggagcg agctat gccc agggttgcgc agtgacttcg
R i e e A Y EE BB L REE at Lot t g

tc a C co 4 C acgctgcatc
e R ks GRS S S LA L RS P,
w@gﬁﬁggggﬁ%ggﬁg%%aﬁﬁgggqggag&@ﬁ@g&@ggﬁ@@&gtgg cggt gcggcet

gaccgat ggg 45 gaggaggccg cgtggatcga cgccgcgcetg

gac@epanicggacte e anc agakceggagegigyceddtp 319t gcgt gagce
gcggt ggc cggctatct c gggaaggt cc gcccgaagac cggcagt gga

g9
tegalrgZOSC MRS YLRTE HEHEHe e CHaggECHCT SYcgat geggce
agcagat gac gaaggt 4680 aacaacct accagat cgc
SteER i B G S B IO EER gt e EeagaPggce 4740
ggrt&%gg ﬁ&egcggtgg&g%ggggg& 2619920390 99609cagg agtt ggggeg
gatggcggat 48 cggct cgacg cgct cgacga ccagggct ga

ctetG@k 9@l 6802k ¢AgEA.1GRGGa0MaR A8 6860 cCCgaagggy
ttggcggegt atctgcacgg gccggggaag gccaccccgc acagctaccg

cgc @R e rorac b gRggey tiggeeigekgasttiegergy gy gacggt gat ¢

gcgggat cgg tgcaggtcac 4980 cgccaaaaac ccgacccggt
oG gIGERR E Ch R GEEE g Raitogeg 5040

t gggt aa t c attgctcgct gcggtgegeg cccggggat c
L I SR RN SO R b
agc@&tg&%@t@a%%%a %&%&%Q&taﬁt%%%ﬁ g(igccé—glrélo 3sdoccgt gggt g

gcggt gcggc acgacgacga ccacatccac ctggctgtct cccgggtcga

getthdd cedelebdiCRPAGC: Giganciggaaaganaagcmar cgaccggt gg
aaggtcgt cg aggtgatgcg 5280 cgaggtcgaa cgcgcgcacg

wcciginet e e G RIEE YSLgaYe: CEGYIMRIE CEEYt ggccy 5340

ee R RO GBI GG RBATT O cegocgcoeg ) O
4

e B e o 0 D00 goangt cac

togtR o1& tet HR2ANREPIAGeeURT GRRLG. BGHAGAGONE caacct gccce
ggctacgt cg acgccgccgg 5580 Page 43 01 March 2007

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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FPO4- 0397- OOSG- FY( Sequence |isting) ggagccgatc

tggttgccgg cctccaaact cgaccggggt ttgtcctggt cacagctgga

5640 aaagacgctg accagacccc gcccggaccg cctcgccggce
gaggagacgg tgccgcggaa 5700 gcggctcgag cgcgccgecgOl March 2007

cgtgggagca gcgccgecycpgageh,oIes9vecgagcadhd, 5760

1 B R R P AR RV 315, 07070 09%0

tacalRpREQERReU Setlclagd Bictopttct R2QBtess 2Rkae ol 3650f €at ure <223>
4260bp to 4339%bp pRET 1000 <400> 75 tcgcctatcc

tetdetigttapireicagstadacieggery et ghagttecgewtgadfgft t gcg cagt gacttc
60 gtcactgcgt aaccctgggc 80 <210> 76 <211> 108
Sle IS RBYBREA L SBBUC BT I B UL B LY R B0t <220> <221>

ccog'%j&%%: ctgtgé%%tqr %ctgﬁcz 23 0> ég%% gb[gtct%o% g%gg%g 91 T 11 GO <400>

cacagagac agc % cct gt caat ccgg

aaghibAL GERGAY o AREAATAGRE: BfcoBGYELEAACIZRECE acat cc
gt cgccecctc gaaaggctca gatgcact 108 <210> 77 <211> 556

geegadbHp iR @t cRpdeogceitrpegy Yidgogpoldcs  <400> 77
gaagcaacac cgcatccgcc cattgccgat cgctcagcac gccccccgtt

caa@@@aggtgg@cgc fpgacaggtc cgegteagag tgatigatga ggattegatg 4920

aagacgccge gitgatgegge atgggegaaa gatgitgtec tggaagagga tacgttcgac 4980

gateticegg gegagacgeg alectgglic gageaagagg ggecggeale algagaaaat 5040

cggegggagt atcteggaltt cetateegte tegggegete teagltacggg gaagacgttg 5100

gattcgatct cgetgeggac gecgeteaca tegecatgea gggcaaaace cgatecggea 5160

aaagtcagge gacgtacaac gigttagetc aggeageage gaacgeggeg gttcgagicg 5220

tagggtccga cocgacacac gtactectgg agececttcaa acatcgaggg gigtcegage 5280

cttacgtggt ticgggactg aalgegeagg ceacggtgga catgetggge tgggicaage 5340

glgagiciga tegtegeatc gaccagatgt ggecectgeg taccgacaag tittcegagt 5400

tcggggctte gttcecgetg atactegteg tgetegaaga pttt 5444

<210> 74

<211> 5813

<212> DNA

<213>» Rhodococcus rthodmi

<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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t ggggcaact gtgcccgccc acatcaacta ttcgagtccg acgcgccgag
gctatatgga 120 aaattattcg actacgcaaa acaaagccat

at caggt atc ccggcgacac cccccaaaac 180 ctcctcccca
ccaacccctg ctttttgaac cttgccgege tggatcgttc gat t t 8 dMearch 2007

240 ggaaccctgc gagcg %7%%99 gncgﬁlsc&g tggtg

£8R k4t &%&9& % ¢ Cggtyggat gg
aggtgag%g%a%gacg%%g ga%%a cgg%:t&gg ) cccgggagct 360 Page

cgébhogfilcabdatoad o 80kZcce Eg%@%tg%%%ca@&?@ﬁﬁa&wence l'isting)
gcttcgagct gcgggaggta ggtcgggt ac ggcgcgcaga gcggaagcgt
agegyedeagRtagrgice 4R esttaptaceent cfeeghicic gotosyge Tgaat cgagce

gccggeccgaa tcgagcgecg gccgaat cga 480 %c:?ccggccg
R EFEGEECe teFC eyt et gEgitEggeetyast Clta gt gcogt gt g

t <210> 7 1> 259 <212>
ceegifn 53 RO B LI O B el 168770 Vet e
Btttd Ma Eoo¥ acMtecValo Thr Ay Gy
e B a Fet val Arg Val
agad?ht@at/@éa&gﬁiggtag%lc%t@gbcdég@ tgcﬁcﬁggﬁﬁgcgﬁbam n7&al Len Met Thr
Ala Arg Asp Ala Len Thr Len G u Arg Ala Ala 35 40 45
Cgc&%%ﬂ@’f@iﬂtﬁ%ﬁc ﬂggﬁgﬁ%ﬂrﬁ sgheesa ajealsiies WAY Ser Thr Len

Val 55 60 Val Thr Asn Pro Asp Ser Len Al a
ﬂaC%&“ﬁC %*0%6& °gﬁ§€%g §ParoKl W eRPEEGPeeBS 70 75 80 Arg Hi s

d I Ph
Ctggg0¥c QS%EH 9 Oﬁéﬁ%égl\r@alﬁwaﬁ qgc%é%en %cgéﬁ% u 6Ié?/lst yl'h r ger ?BI u
tctASE: aMelcttiBSR g ORIt GM@éoac@T@aggéc@@ tab@2tcdel Q020

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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Gy Val Asn Val Lys Gy Thr Ile Hs Ala Val Gn Ala
Cys Met Pro 115 120 125 Trp Len G u Thr Ser Ay Arg
@y Arg Val Val VaI Thr Ser Ser Ile 130 135 140 Thr
Ay Pro Val Thr Tyr Pro Gly Trp Ser H s Tyr G¥yMarch 2007

Ala Ser 145 150 155 @ ‘ﬁe% gsu t Ay Phe
L& 1hy Al 0 175 Pro
chf)‘lg/sgg%gggol %leac%%@gc tggCAs%tA ttLen Pro Ay Asn Val

agedgl@ac bhptacthBtod®t b 0ok Weckdoytt dc@éﬁggé’@p 2y Len Ay Gn
GQu Tyr Len Asp G n Met Ala Ser 195 200 205 Ser Val

ticcRfcty cAb@e® tygcSdact thagpec@ yegSempgc\eghce@licy 738p 1l e Ala Asn
Ala 210 215 220 Page 45 01 March 2007

ggﬂ@ﬁ&ﬁ%@tﬁ%@ﬂme%&a@ﬁ%tcgacgf%%’ggotAa3§0 Len Phe Phe

Len TvVr e, Thr Gn Ser 225

ewlflBe B LER ARl Peal Sud e Hof B0 PO 22
@é&b 3, AL @adBcot ©5946dy Gu Len

B8 Cg&c C%Egcmoa %sz %\% <§%3> Rhodococcus

gctcgmyctggmg@tnlgp@ttctt«bﬁ)@mcﬂt@cgatcgigtgcmngt ©eat t gaagg
tcgttcggtc gtcgtcaccg gcggt agcaa gggcat cggc 60

atgacgaley §IHBEYGY SrecHGrasacsicrgegeifesreacttsigge®aat g t gct cat gac
cgcgcgagac 120 ctct actc t cgaac c cggagggt

L R R R

ggc%%cgtrg GAGIAR ligGlAackibh bl 86k IgLA:hO9FRIaagL tgcggccgag

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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cgacacggag gaatcgacgt gttgtgcgcg aacgctggga tcttccecgtc
gaagcggttg 300 ggagagatga cctcggagga cat ggacagc

gtattcggcg tcaacgtcaa ggggaccatc 360 cacgccgtgc

aagcgt gcat gccgtggctc gaaacttctg ggcgt ggaag ggtt gbtyfach 2007

420 acatcgtcga tcacc 8§97%£@§? Lok Algso90t t

gteHQLC BEREHA c‘c‘g%g%@é:& hco AP OL € :@gat gggctt
cat ccgaact gctgcca g agtt ggcacc gaagaggatc 540

cec@dalGang. aegiclgearfdatanggtgeateac®gagg ggct cgacgg
tttgggacag 600 gaatatctcg accaaatggc gtccagcgtc

acgECyCsggTral ghetgeryeag e giccgrageace68de d26gccaat g
ccgcactgtt ctttgcactg gacgaagccg cgtacat cac cggtcagtcg

cantgasc C‘EC?téﬂé{’?c?ﬁfgé@“éﬁ%‘tgw&%g&gt%f% £5%8y §%gt cggcga

R e e R SO O T e W
¢ c G 28 210> 81
gtgfécg@agag&ﬁ% %@N%%Jﬁ%%%to at g(%@%%g 0 9 - %?).SQCP EY( Seq ;e nc Z

gcc&gltgﬁiclg[gg%tcﬁlébbcggt@ ceteeR{2 ptelONie ¢t @3> 4206t | fi ci al <220>
<223> prinmer (MAK R2) <400> 81 ctgactccgt agtgttctgc
ceeggt §eiRagraea ceepgasss Bptaleycr pagstizrec aglzadiss PR

teactgegta acceigggeg ctegectece attegeticg ctecacaggag geggecgteg 4380
atggcegetg acgetgeate tgacgacegg cggacegagg teegegeege tgettcgegg 4440
geegelgacg cggeccogge gaagegeace cgeaceglgg cggtgegget gacegatggg 4500
gaggaggeeg cglggatega cgeegegetg gecgatggee accggeaget cgggeegteg 4560
gtgegtgage ggecgetggc cggetatete gegaaggtee gecegaagac cggeagigga 4620
atgtcggegg aggeggeege geagetegee gegatgegge ageagatgac gaaggtggge 4680
aacaacciga accagatcge gagggegatc aacgeeggge aggtgecgie geagatggee 4740
gagtceotge agaaggegtg gotggagagg tgggggcage agtiggegeg gatggeggat 4800
cggetegacg cgetegacga ccagggetga cgtgategeg aagatcagcea cgggeagega 4860
cccgaagggg ttggeggegt afctgeacgg goeggggaag gecacecege acagetaceg 4920
caccgaggeg ggecggetga tigeeggegg gacggigate gegggategg tgeaggicac 4980
cgecaaaaac ccgaceeggt ggggocggga citegagegg gecgeegega cgaacgegeg 5040
getggptaag cegglgtgee attgeteget geggtgegeg ceegggpate geegectgac 5100
cgataccgag ttegeggaca tegegeagac ggtegecgag cgpatgggct tecgagagtca 5160
teegtgggte gegetgegge acgacgacga ccacatecac ctggetgtet ceegggtega 5220
tittcaggge gtgaccigga agaacageaa cgaceggtgg aaggtegteg aggteatecg 5280
cgagglcgaa cgegegeacg gectgatega ggtggegage ceggageggg cecgiggeeg 5340
geaageeage ageggegage aacgeegege getgeggace ggcaageteg 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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<213> Artificial <220> <223> primer (MAK Pst F)

<400> 82 gaccactgca gatcaatcaa ctctgatgag gtcc 34

<210> 83 <211> 34 <212> DNA <213> Artificial <220>

<223> prinmer (MAK His Bgl Il <400> 83 cgct t aglt dlarch 2007

teagttcgee gagcgccat }QJ%%%@S Qqu hsﬁg 1> 35
B e

agccgctgca gaagcaacac

aaa@HeRtaCRGCE& e M&g@@cg’g&tcg(ﬁ%} @%ggg@:gg Zbhzpedd 5760212> DNA
<213> Artificial <220> <223> prinmer (P7) <400> 85

geeptfewaggotetes tetigpanyteascgars gz Ragresdgt 3160Var ch 2007

cgeagctgee cgetgggage aggceegege gaatgttggt gagacggeeg ggo 5813

<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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FPO4- 0397- OOSG- FY( Sequence listing) <210> 86 <211> 30
<212> DNA <213> Artificial <220> <223> prinmer (pQE70
FI') <400> 86 ggcgtatcac gaggcccttt cgtcttcacc 30
<210> 87 <211> 35 <212> DNA <213> Artificial <@RDBfarch 2007
<223> primer QE70 35L< } > gt t ggat cc

P ( P RL"PO;%%%%G Fgé%glgncggsu 99

gtcatcaccg aaacgcgcga ggcag 11> 34
gettSpldol g g& fic &cgd gdg&éc%éaagc@%%@@tgég 287 prinmer (
P1204rep Ec2958) 88 cgcggaattc gaccaccacg
tgﬂ@ﬁﬁmmagmga@tcagc Mgc@MQag@@g gR%btegB8184 <212> DNA
<213> Artificial <220> <223> pRET1101
gegecggecg aategagege cggecgaate gagegeegge cgaategtta gigeggtgtg 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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<400> 89 gggtaccgag ctcgaattcg taatcatggt catagctgtt
tcctgtgtga aattgttatc 60 cgctcacaat tccacacaac

at acgagccg gaagcat aaa gtgtaaagcc tggggtgcct 120

aat gagt gag ctaactcaca ttaattgcgt tgcgctcact gcccget dMach 2007

cagl cgggaa 180 20C OhGl-Leadstacan AGhOAAL CO
gccaacgcgc ggggagaggc ggtttgcgta 240 ttgggcgcetc
AlaUECRGPhd QL 1.uCAF GRAGE Mo AGUR eI @G BInGCOgt cgtt cggct gcggce
225300 gaggcggt at gzsagct caedoca aaggcggtaa tacggttatc
cacagaat ca ggggat aacg 360 Page 48 01 March 2007
LeuHp 4L /08 9F-@OSE VRN (<BEmpidnse Alai Mt Ahdyu caggaaagaa
cat gt'gagca éﬁ%ggccadggiaaaggccag gaaccgt aaa aaggccgcgt
GI%% tgctggegtt tttccatagg ctccgececcce ctgacgagca
"t ¢t aaaat cgacgctcaa 480 gtcagaggtg gcgaaacccg
acaggact at aaagat acca ggcgtttccc cctggaagct 540
ccctegtgeg ctetcecetgtt ccgaccctge cgecttaccgg atacctgtcc
gcectttctcc 600 cttcgggaag cgtggecgett tctcatagcet
<2lgacgct gt ag gtatctcagt tcggtgtagg 660 tcgttcgctc
<ﬂ¢aé??tgggc t gt gt gcacg aaccccccgt tcagcccgac cgctgecgcect
<M??@)f¥atccggtaa ctatcgtctt gagtccaacc cggtaagaca
<2ldgabedoceey ebetliggcag 780 cagccact gg taacaggat t

-BYcagagcga ggtatgtagg cggtgctaca gagttcttga 840
.19k OASE 18841 AR0AS, 1863013088, 89ac0t al L Lggtatotgo

gct ct gct ga agccag c cttcggaaaa agagttggta

tige@h (g6 ot YAhICcCHHEAARERMRGLRAEH CAFooBBO 10t agcggt gg
tttttttgtttgcaagcagc agattacgcg cagaaaaaaa ggatctcaag

getclBAOtcgag@a tasedagdet tpattetd tettedescarpggepgt c18§ acgct cagt g
gaacgaaaac tcacgttaag 1080 qgattttg t catgagatta
cttegaglah gl stea t‘i‘“@ﬁ"&&%?éfgé%?é’fﬂé% %Ctg%”%’ﬁt #haaat 1140

aat Ct a ctt t ct gacagt
el SR R e ARl B B B et ot
gga&tg&éa%tgégg&a E%@%&%@E@gg%t&@&g@cﬁ%@ga@%@o 364 ccccgt cgt

gt agat aact acgatacggg agggcttacc atctggcccc agtgctgcaa

cacgk 324} aadeg B @R Cc HYRCEE ACHEadcRTAGERCIA0 cCagattt at c
agcaat aaac cagccagccg 1380 gaagggccga gcgcagaagt
aca%@g@ trQgeRaee cetpicesat fefqusgﬂc%@goaﬁmga@mm atPaatt 1440

ctagagt a agttcgc cagtt atag tttgcgcaac
e R LSBT § PTGy LU CBGord  cacgct cot
t. O.,CCcaacgat c
o B P R B e85 0ca ot aget cet
gaatlt@tzé)aocaaatggo giccagegic coggecggea gletgggcag cgltegaggat 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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tcggtcctcc gatcgttgtc agaagtaagt tggccgcagt gttatcactc
atggttatgg 1680 cagcactgca taattctctt actgtcatgc
catccgtaag atgcttttct gtgactggtg 1740 agtactcaac
caagtcattc tgagaatagt gtatgcggcg accgagttgce tcttgetdigceh 2007
1800 cgtcaatacg ggatﬁ%%@%ﬁ4ﬁgg§§@gﬁ&%eﬂﬁ aacttt
«~1@a3agtgctc atcattggaa 1 aacgttcttc ggggcgaaaa
<2161 ¢hpaagga tcttaccgct gttgagatcc agttcgatgt 1920
<2]1@aQeraal cg tgcacccaac tgatcttcag catcttttac tttcaccagce
gtttctgggt 1980 gagcaaaaac aggaaggcaa aat gccgcaa
<22§aaagggaat aagggcgaca cggaaatgtt 2040 gaatactcat
gerervéd¥ok Rt t caat att attgaagcat ttatcagggt tattgtctca
a0 ;8 Page 49 01 March 2007 FPO4-0397- OOSG FY( Sequence
| ?i ztggggcggata catatttgaa tgtatttaga aaaat aaaca
dgﬁ%%%ﬁ%%g%t cgcgcacat 2160 t ccccgaaa agt gccacct
gacgtct aag aaaccattat tatcatgaca ttaacctata 2220
<21@a@at aggcg tatcacgagg ccctttcgtc tcgcgegttt cggtgat gac
<2lgggB3gaaaacc 2280 tctgacacat gcagctcccg gagacggtca
<21Zade¥t gt ct gt aagcggat gccgggagca 2340 gacaagcccg
<21geady§eycg t cagcgggt g ttggecgggt g tcgggget gg cttaactatg
400 cggcatcaga gcagattgta ctgagagtgc accatatgcg
iggi Lgaagha gegcacagat 2460 gcgtaaggag aaaataccgc
atggggggcc 5??cgccatt caggctgcgc aactgttggg 2520
<4qp@a@ggcgat ¢ ggt gcgggcc tcttcgctat tacgccagct ggcgaaaggg
gac@@Alagligalcg (R8s shaaggcgat t aaght gggt a acgccagggt
tttcccagtc acgacgttgt aaaacgacgg 2640 ccagtgccaa
gcttgcatgc ctgcaggtcg actctagagg atcccctgca cagaacccgt
<21978® actcgatccg ctcgttcgtc getgtgaggt ctttcctgea
3} gd¢aaat cg ttgtgccgga 2760 aggggtttcg tgatgtttct
15€ cgftt tttcgttcca agttggtcat ggtggetctt 2820
gtcctggtcg ctggectgtt tctctacaac gcctgetctt cttctgacgce
<naaaggaagag 2880 atcggcagca gtctgaatct ctctcctgtc
<223chEeiCYh K IR GEOt @ t gagggcgt ¢ 2940 cagcccacga
t gagcgaaaa aagccctgtt cccgtccctg tcgtttccgg cgacaggatt
<4080680® tcgggggt gg catcgtgcgg gacggattac gccgggaagc
cecipgegeptipacegetgyassgct 3060 gt gttggattt cgtccgactc
ggt gaact ac acact cgata agaggcattg cctggtgacg 3120
—fcgggcccge tgtggaaaca agcgatccgt aaagcgtcag ggtcagagat
<ﬂ§§ggcctgag 3180 ggcgggagct ggatacgggt ggtgcttgcc
<&t gegt gacg gcaatttcag ggcaggatgg 3240 gcaccccacg
<216€Q@aRipac cgctggtgcg ctggatattt cggcggtggt ctcgtgagcg
3300
<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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gggagaagcg gcacagcgag gccggcccgg tagaaatcat ctttttgatg
ctggcagtca 3360 gggcggggga ctacatcgtc gccgtgactg

cggttctcgc ggtcgggttc ttcgcgggg 3420 cggttgaggg
tttctggttc ctggtcgtcg cagtcatcgce tgcaccggeg tggt ggt dMach 2007

3480 tgcgcgactg ggaaﬁggg%g4ﬁgg§g ca.faggagtctt
t gaacgggca t ggaagggga cacctgaatc ccccggtatt

<1@g€kkgt ctccc ttggectgtc gaacgt ggcg gggtctctge 3600

<21Cgaggt t gag gaagtttgaa actggttcgg ggatacgcac actcgtgttt

<21peNAgccgc 3660 ccggagtcac tgccgagagc tttgagaaag

<218t egidicet gc gct ggcagac gcgat ggggg 3720 gtcaccgcetg
ccaagt agag aaggtggccc ccggacaggt ccgcgtcaga gtgattgatg

<22

gat gaagacgccg cgtgat gcgg gat gggcgaa
<n§g§?@??§%ﬁgk ggaagagg 3840 Page 50 01 March 2007

~40FP4- 0397- OOSG FY( Sequence |listing) atacgttcga
gy%ggﬁg&%&gﬁoggﬁ&@gacgc gatcctggit cgagcaagag gggccggcat

900 catgagaaaa tcggcgggag tatctcggat tcctatccgt

ct cgggcgcet ctcagtacgg 3960 ggaagacgtt ggattcgatc
<21z g€t gcgga cgccgcet cac atcgccat gc agggcaaaac 4020
<2l¢zdat ccgge aaaagt cagg cgacgt acaa cgtgttagct caggcagcag
<m%9 1é@gc 4080 ggttcgagtc gtagggtccg acccgacaca

tg gagcccttca aacatcgagg 4140 ggtgtccgag

-mBcttacgtgg tttcgggact gaatgcgcag gccacggtgg acat gctggg

<2242 QBmer Gl IO REABBML It gagt ct g at cgt cgcat cgaccagatg
tggcccctge gtaccgacaa 4260 gttttccgag ttcggggcett

<40egfcccgcect gatactcgtc gtgctcgaag agtttcccgg 4320

gettgraitee gitalqgerg A QeAggreageyy acgaagacgescgegtt agge cgaaaacctg
ccgagcgtct 4380 cgcaccccgce atttcggecct acgtgcgtca

o1 at agcagcg cagtcggcaa aggctggaat 4440 tcgccttctc

<M§§§§:ctcgc aacgagcgga ggcctcgatc attggcggca atgcgcgttc

1 A Jaatttcggg gtcaagatga ctctgagggt ggacgaaccg

«189a06Qgf ga gaatgcttca 4560 tccgagcgct tccccggaag
actgtgccct ggtcgagacc ttcaagcctg gtacctgcct 4620

<220t t cgagaag ccaggagaag gccggcagat tatgcgatgc gactttgtcg
<ngtga@ﬂa@g@m4ﬁ&ﬂ9ﬁ@agatatgcg cgagccat cg agtcttcgga
am ﬁécgtttt ctcgccaccc tccagcaaga 4740 ccaggcccaa
aattct tc a gttcggtgtg gtggatccgt catgactgga
g“&?%@ﬁ@ ﬁﬁ &%gagcgcaa ggcgﬂcgaag ccgt cgcggg
agcctcagtt gaactgctgt 4860 gaagcggacg tgccgaaacg
«8ggaaaacag cccccggttc cctctacgtt cgacctgctc 4920
<1@c@giigaagg agact gcggg gctgctgaga gtcagtcagg caactcttta

<21ce@get gctt 4980
<213> Artificial

cgc

<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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cggagt gggg aaggacccac atacacacgg atcggtggac agatacgcgt

t caccgcgag 5040 tcgctgegtc ggttcatcga accgcgtgga

t aacgt caca gagacagcga aaacgcctcc 5100 cctgggtcaa
tccggttacc gccggact gg gggaggcgcet tcgacaccta cat cct dépech 2007

5160 ccctcgaaag gctcggzg (@g§¥§ ga.Laaggcagag

Cagf:gltaéé %@@a 294633932 cgttagepa% é‘tc shegcegtt gc
gcggcgtagc cgccaagcgg gacgtgtctg acgat gcagc 528

tgotgRAVRE AR tCHICAgHCHEGEeatPeHLectdhy ot t gt t acatctgcca
caactgtccg 5340 tgaatctctg ccagctcctg aaaccgctgg

gteaig@aly geRTtics goggdd begdpctagactigetcgazdaet00540t gat tt t t gg
tctcatt%%@?tcccccgcgc tgacgat gt a cgcggcgcag ctgcttcctt

coctggisg o EHFPRGIEy B R SR AP T AR St otHa gggt ccgagg

Ic t tt
o GRS O MALEAERER B BOOHL We coct gt
togtRdorQhagBE e it QRE aaoEP%t%&ZgaQ@@eézé{( Segluence |isting)

gt at ct ggct gctcgggct ¢ gggt ggatat ggcggct gcc aggcat aact

tatc@gRC gitaty aadhoddC: cogthd g amgtags gacgaigga®y agtt ggcgga
actggcttct ctgcaaggcc tcgaggacga 5700 cgacattggg

“@@@&ﬁ@@ﬁ€$@a&@@ﬁ@%g@@ﬁ%ﬁéﬂﬁﬁﬁﬁgﬁﬁmﬁﬁg@6@gctc gttctcggtc
5760 ac atc tt aat aact ct ctccc

e R AL Lt R s

agc&;&t‘ia@l’:t&‘g‘gglgﬁ 2SIRALT 8 b @g“gga%ctaega%&go J£gaegegcgc 5880

gaggt caaa aaacatctcc agacgttctt caaacggttc caacgggcct

gaﬁﬁﬁ&@ﬂﬁb&@wéﬂégagﬁ&@Qﬁhﬁﬁﬁ&m!§@h@&a@@@ tggagccca
aagccgaggc gctccgcatt ttcacctgta 6000 catggtccct

aaggotiatYgyasagde agdegh corggeggaatpagt jéggcat g at gct gagcet
6060 cttgaaatgg agatagcac t gcagaggg tgaagaccca

ggﬂ'&@ﬁfé@% f&gcaefafggf Ry e aﬂ%@é@@ 311 ca agcgat ggat

gaa%% ctaagagt%t%t%% ta%% tI.‘ttg gt%tggcg% %gcagtt ct gl%g& cgac gt 6180

teatece aaagcacgt ¢ agt gccggca

mm&%@ggg&gﬁém§§éﬂxg&hﬁ%gEQQQQgﬂﬁ&gﬁgﬁ@@g ggt cagat cc
gaaaaggctt gcggtgtact tctccaagca 6300 tggaaccttt

teccgf @UaSaRGacaal-pleGageacciaght @otig@et Baat ggc agaaaacggg
6360 tgcgggacct ggcaggttct ggggctaccg cggtttgtcg

%M@@@@@@&@gﬁc@@gﬁ@&@@@ﬁmﬁﬂﬁgﬁmgﬁ@ﬁﬂ@@idé&batgagtacc
tgcttttatc tcgcacgtt att t ca cgaac 6480

gaa@%%?éaaﬁcﬁ?aéa@gtég EEYger Cgt° %@'ﬂﬂtﬁag gcggc cacagat gga
C aa ac a ggcaccgctt

el aaateen E*?%g%fg%%%%??g‘é : %‘&%%‘%68‘%8 gRagacge0g

ttgc%%g%&atcg@ggtc@cgasga@&@gtat gga@akhgcﬁ%ggncwact tcgg gatacctgtg

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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t gt caat gac gggcccgcac tggctcgaac cctcagccgt cttcgtacaa
gctgcctgag 6720 ctagacgcgc ggaacgcctt tcggcetttgt
cttttgctgg atggcgggtt ttgggcggct 6780 tctggtgatg
cgctgectgecg ctccgt gggg agagagaccc aacgact gac ct at ctbidvbach 2007

6840 %cca?gtgcaa ttcalg}%g_ _Ogg(gfi{ L %&egﬁgg@aggt aa
o ggt cggcca
tgagg%ftagagng%actg%gtg%g%gg%g& aac:c: géttc:(i(:eég&ﬁtal gttgggat ag 6960
tiectcbQh GHREQE cRCPYQlatPaktatt@bedid alagitatd geggcat aa cggttttcgt
cgttcgcgga 7020 gagtgcggct aaatgaattg catcctcgat
asadtgyaqddyenes @titidet (racydt ggraeckggeadif@8080 gat gatgtt g
tctctgtctt cattcataac t aagcagtat t gg a%tgttgccctcccac
etgaphecagelep g ERAR LR ICe %ﬁtt@e‘a%’gﬂ@&@ HFazeEagtPcacagt t t ct

caa act a t 7200 tcct cccaaaatg
el ﬁ%@?ﬂg%%%%%&?%%%%%%%g%%tggggﬁgg?géé%a%?t it {7260

ol Giedee, Cacdchil B&gagcl gctggcaacg
R i SR
gegled2@b- 0380 ODBEEEY @ Segue neertdepshdtgig)e 6Ct ccgeg

t acgagt acc gggcggttca ggtcgagccg aagatggtca gaaaagaccc
aaggEOBy SSigepaseg Heleeciyt eraeonact Spagyecserstieledyydasycagaaggac

cacgcc tgtggtcgat 7440 cgactgca cgggt cgacc
el R SR B EE A Y A g AL RGP at Tl toc. 7800
AL QL Gak RAhfhol LACAIYACE G0t 980t t C tccgagat ga

Cca%%gc%g%t i oPERg g%é% tt c‘%’gcggaét %gt tcgggcat gt g
actc@itéch HEGOO A RBOEE Ol Geh Bhdtce t@EQeed 62@0 at cgctgatc

gt cgcccctc gaaaggttcg gaaat gt cca aaggaaaagg cgttgcgcetg
age RO teatgifittgtegergitidticettred @Utstretteeeertayt €429t g ct ggt t gcgg

caggttggca agcggc%aac 7740 gtgttca t% atcgttcaca
eredpERE e GE GgRCaRE Y AT AP M e cgaag 7800

t aaaacqg ggat gt1ct cgt.tgcc tgcctcg ttctctcetcece
g atgery voa0 baotcBPrEE HE8a0008 ot acat coac
cag QLR SRLYGa GRALLOAG P 92AAYY J St 2800 9aGCYCgact

gggt gaggt ¢ ggctgagtgc gtttcggcgt cgatgaatgt ctctgacctg
teggBOHBdY cattdiga datptige ghegicigcagastgc geaagcgtoocccccggceg

atttcgttcg ttcgtggaaa 8040 gtggcgagtg atgattactg
gteterafitcglatpodt cetpatchatedyget aragryetegeiartzatg G ¥gt at g 8100

acc 2 %%géttgttg%%%a gg%%t g%%%tcggag%gzgg%% %ggc :[:t a(é a3 1%% 34 <210> 90

ggegggagcet ggatacgggt getgetigee atgectgacg geaatticag ggcaggatgg 3240

geaccccacg cecaaglaac cgelggigeg ciggatattt cggeggtogt clegtgageg 3300

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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<213> Artificial <220> <223> pRET1102 <400> 90

gacctgcagg catgcaagct tggcgtaatc atggtcatag ctgtttcctg
tgtgaaattg 60 ttatccgctc acaattccac acaacatacg

agccggaagc at aaagtgta aagcctgggg 120 tgcctaatga 01 March 2007

gt gagctaac tcacatt aat ﬂo%%ﬂo@g&?ﬁ(g% %{Cgﬁs%ﬁ ctttccagtc

atach®@%a cBUERARLLL G L é%&l%t?ﬁt‘:c Qaaéa%%?gtc og@t C gccaa
¢gcgcgggga gaggeggttt 2 gc gt at gc gaacttttgc

catch@agtdegange gat-eanakitastegeatet dagaggamaacgca 300
gaccgttccg tggcaaagca aaagttcaaa atcagtaacc gtcagtgccg

gra@b @t gtatican 1 B8Geragtceda@auedccagg bggetagrat allétaacat t ga
aacgct gat c gaaaacgcgc tgaaaaacgc 420 ct gaat gt
ch@%%@&ﬂ@w&g fge%g&ew%t@%ﬂg% FEPRES ARy é?%’cgc tcggtcgttc

t aat
s P B Bl R A R aac

er=cel t@g%g& £ A8 Qffpaaaa 600 Page
ggt%%g%l I\/gag?g%h 07g %E’%fa%%g%%ﬁ% (Sequence |isting)
ctegagge cgegtl agatggegbdatatd t@catzagagesd@acgmocccc t gacgagcat

cacaaaaatc 660 gacgctcaag tcagagg%gg cgaaacccga
giitieegpayireseatiiestiratpaitcalecierly stpeigteng bieeey 2020 ct ggaagcet ¢

cctcgtgcgc tctcct ttc accctgcc gctac a tacctgtcc
E0Io5 E RER TR P ECE P BB G GG CHRET baat gote
cgc&&ggc a%ggg& agg@gtcégacg@tgécggcg éa%tcgg% %%Egg&gtililg‘(gt tcgetcec
aagct gggct gtgtgcacga accccccg cagcccgacc 900

tog@ClGgeeidaa@bL e glansud atLglelifgodgtsemacce ggt aagacac
gacttatcgc 960 cactggcagc agccactggt aacaggatta

gaattfeeag scrogitny cytab g aggeceg gisgedtaicadect@20560agt t ct t gaa
gtg %tggcct aact acggct acactagaag gaca tattt ggt at ct gcg
t“gﬁ?g tcc‘i?%%%ggaéftg@%t ?@“g%a%cf fiepagecig %ﬁ@é‘é aadd gagaggt ag
atcc ccac o+ ageggt ggt
B L e P
gagfA ELESRGR: a%g gePtEtgéggrt alLlbdct@lR.60994f Ct ga cgct cagt gg
aacgatccgt 126 cgagaggt ct gcctcgtgaa gaaggtgttg
ccagb @@k @adtat tecaggalcgiiadegeacathctdd 24800 cat ccagcca
gaaagt gagg gagccacggt tgatgagagc tttgttgtag gtggaccagt
CC&Q@%@ ga@g@?@agqggqga@ asebcetees gecttagtt gevateyoiSelacggt ct ge

cgtga 1440
gaa; gga i tgc%ga acg a caaa caZ ccteeggtte 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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tctgatcctt caactcagca aaagttcgat ttattcaaca aagccacgtt
gtgtctcaaa 1500 atctctgatg ttacattgca caagat aaaa
at atatcatc at gaacaata aaactgtctg 1560 cttacataaa
cagt aat aca aggggtgtta tgagccatat tcaacgggaa acgtctt yearch 2007
1620 cgaagccgcg attagq g,%ﬁ Basat g@g&eﬁgﬁg%tttata

t 98 pgca

) . a:a | t caggt
gt tg%%g%cgéﬁ%??gégg%gg%%g%% i gggaaﬁﬁg{é‘% gat gcgccag 1740

cttege@dtt Glcdatotdc DR acai-ggatctnggicagegedtgsemat ga t gt t acagat
gagat ggtca 1800 gactaaactg gctgacggaa tttatgcctc

cgatatigpe gartas i cecasgeA bitigtssadt tptgdcetiaceti8 660 ct gat gat gc
atggttactc accactgcga tccccgggaa aacagcattc caggtattag
wcespiss ecaiEs AtEA LR THSRTICT HEEE RS AT 1EC 1 ¢ gat goget

C 1 tgcattcg tcctgtttgt

e e« ) SR L R R B0yt 2040
tgag3 B0l Ghaalie a%@%@l%a%@éﬁo aacaalidagaill @i@cgag tgattttgat

gacgagcgta 2100 atggctggcc tgttgaacaa gtctggaaag

ctecp@edt geabass gnittctd gacasdctect @anteigget2d 64000 at t cagt cgt
cactcatggt gatttctcac ttgataacct tatttttgac gaggggaaat

catepiporticeioptagen ARREAREASY §RACEe AR REICRIBE G ATt §0tfhat cgcaga

ccgat acca atcttgcca 2280 tcctatggaa. ctgcctcggt
cteffaBY FEEE o teRase Bk 5 AL (YT ANkhal 2340 Page

gga%%tcgl]agdgﬁég%n?%gtggg tcogg&'togg%ggz { %@Y(é%q uence |isting)
at gg ga

tattga taatcct at'gaat aaat” tgcagtttca tttgatgctc

cgtad@bafagdatdota :2dhaga hibAt Caga ah bEghiaat240ggt t gt aac
actggcagag cattacgctg acttgacggg 2460 acggcggctt

ctackgbisgaatass aticguat dhoepecitabitgaygecarge godact g tt gggaaggg
2520 cgatcggtgc gggcctcttc gct attac%f6 cagctggcga
teaaee BRI ROS AR CHAH Gt 28T g ER 9P gggt aacgcc

a ttttcc cagtcacgac gttqgtaaaac gac agt 2640
eoanr el L ot e -2 P o e Cagaacecat
gattROLLAR LRIl 00 (0o LAY &b S BLAAGAE) Ctttcctgca

aggcaaatcg ttgtgccgga aggggtttcg 2760 tgatgtttct

gaa£00agaydekdi ickdzeq@h to@acep@litggia akagg@higgect t gt cctggtcg
2820 «ctggcctgtt tctctacaac gcctgetctt cttctgacgce

gateszparrgecatizes cat eyt ergecie2 88aetzagg ttegerat 0%t ct cct gt ¢
actgctcgtt cgaatccgta tga cgtc cagcccacga 2940

gﬂﬂ%ﬂ@%ggcﬂﬁ%%a%g &@@&%%%@%%@%&%é&aﬁc? tPt%cgg cgacaggat t

o R i S

ctacB@LBARLLRA: 1BEAGk CYRLA AGAGICRAlk@@CdBgt gacy accggeccgce

tctggtéa%gocgctgctgcg cteegtppee agagagacee aacgactgac ctatctetac 6840

ccaggigcaa tteatctcec gegetetgte ggetaggtaa acgagpteet cecgegegag 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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t gt ggaaaca agcgat ccgt aaagcgt cag ggtcagagat tcggcctgag
ggcgggagct 3180 ggatacgggt ggtgcttgcc atgcctgacg
gcaatttcag ggcaggatgg gcaccccacg 3240 cccaagtaac
cgctggtgecg ctggatattt cggcggtggt ctcgt gagcg gggaglbhlybaceh 2007
3?00 gcacagcgag gccg §§§§4%§9@§§£ ?&eﬁ%ﬂ Etgatg
£lOoGANLER Q0GRS &Lagaleotaggccyt gact g
mmcé%?t%%%gcggg cgggt %m tcgé%g cggkggttgaggg 3420
geadghdcCd G@tthadc Glgale flas@Ragiad-gOttedt@enceggcyg tggtggtttc
tgcgcgactg 3480 ggaatcgaag cggagggccg tacgggtctt
cgattgratbegygea seyyoterag ggeescateizgaatere8k40750kcceggt at t
gctctctcecc ttggectgtc gaacgt ggcg gggtctctgec cgaggttgag
220G SUAGHEUE ?&0@%%1“5%89@ e ERrsehcat’ act cgt gt t t
tettt c C 6 t ttt gagaaag
il e e SRR R0 Sy JAONEDRE 1 9720
mqggﬁ@gaﬁgaggﬁ%%@%%gﬁggaﬁ@ggﬁgggg%qg%g6@&Caga gtgattgatg
aggattcgat 3780 gaagacgccg cgtgatgcgg gatgggcgaa
set@gat gictegb @ ety agge abaegh hogas@841040 cggt ct t ccg

ggcgagacgc gatcctggtt cgagcaagag gggccggcat cat gagaaaa
stetBeRiRpiosi ety e s oAt i aepipatest werwtdc gt ct cgggcegcet

oot E AL SB C e At B AbUUt s SRR eUE APk cggc. 4090

oSSR 000 SRR g0 ggoances conacocons

gagbl M LI L Xl e TOGUR BEGadd SOy TBAGYQL CCY

acccgacaca cgtactcctg gagcccttca aacat cgagg ggtgtccgag
tige#ttid Otcttocapp a@eeg gockdckavg gi@tds tyegaagc §e®g gccacggt gg

acat gct ggg ctgggtcaag 4200 cgtgagtctg atcgtcgcat
e gECHUY G TFHEE CEPGREGrREEALAS 1t 1 Pecgag 4260

ttc ctt cqgttcccgct gatactc gt gctcgaag agtttcccgg
8 é?g%% 8%%“1%%%%%ﬁgggcagcgg ag%%%gacgc cgcgttaggc

cgaaaacctg ccgagcgtct cgcaccccgc 4380 atttcggcct
<21@€@bgcgt ca gat agcagcg cagt cggcaa aggctggaat tcgccttctc
214444 ctgctctcgc aacgagcgga ggcctcgatc attggcggca
<213t gdgcgtt ¢ gaatttcggg 4500 gtcaagatga ctctgagggt
<2lgyaetfaaccyg gagt cggt ga gaatgcttca tccgagcget 4560
ohccccggaag actgtgccct ggtcgagacc ttcaagcctg gtacctgcct
<n§itggfg g 4620 ccaggagaag gccggcagat tatgcgatgc

gag gi'’cg gcgagtacgg gagat atgcg 4680 cgagccatcg
«a9bgttcgga tctgecgtttt ctcgccaccc tccagcaaga ccaggcccaa
gacAdAl cag@eQaRlL Gl 4£860LIRIGA: PGPt GdY gt ggat ccgt

cat gact gga ccacaggaga 4800
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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gaaagcgcaa ggcggcgaag ccgtcgcggg agcctcagttgaact gct gt
gaagcggacg 4860 tgccgaaacg agcaaaacag cccccggttc
cctctacgtt cgacctgctc acggtgaagg 4920 agactgcggg
gct gct gaga gtcagtcagg caactcttta ccggctgctt cggagbylybrgeh 2007

4980 aaggacccac ata0ﬁ§ 6O8 3LS 99 ag.fgahacgcagt
agg%c%&ﬁ%ggggg‘g tt&ogtgé‘gl:: Q&QEG&C 5 goa&ggaﬁa@i E ga acc cgtgga

aacgt caca gagacagcga aaacgcctcc cctgggtcaa 5100

gacicbefMata6E: GeAGIACYSBOgRgIegEdttegacacct a cat ccgt cge
ccct cgaaag 5160 gctcagatgc acttccacga taacgcagag

ctgegiscly gdctesyy [dggaagadecc pgbogldtotetc@2280 t cgecgttgce
cggcgt agc cgccaagcgg gacgt gt ct g acgat gcagc gaagcggagt
coltis g et ey o G d e RS T 681t acat cf goca
tceg. tgaa tg 534 cagcl cetg, aaaccgct gg
ceef RS LA EE0. LHRRL Sl . D3 PGRIRLEC Ly AROCCHT
cotde R ALLADL 11 CERCLOGHG: EOALARLEIRLIOgECTCA Ctgct toctt
ccagt cggtg 5460 gctaactggg atgggcgtga gggt ccgagg
cactle@ae g delcpgt ditaglacgaemecsbamegistadeqcdm0102¢gCct t ggagg

tttgtgatct cgcacgccgc gaacgaacgg ctgaacgtgc gtatctggcet
%ﬁGSGGmﬁﬁﬁw&@ﬂﬁﬁgém@@@@@@ﬁ@&ﬁ“@ﬁ%@@%tg@@ aggcat aact

t tt tg 5640 t tt
R GERTEL " YEAATEL e C R RO EhALAt t ggg 5700
ccoBURLIRLELS GOLRGANNAR, ARLAGL GHE,LOThAL 0T C gttt cagte

acggatgatc tt gcgaat gg cagaact cga ctgggctccc

gatclth@abh@@atd adiges Ggatal ckeadigtgahieeb826 Page 56 01 March
2007 FPO4-0397- OOSG FY( Sequence |isting) gtgaccctca

cgagieticl bt gigy sggatettaimtttataacggicguarcegt abéggecge t gaggt caaa
5880 aaacatctcc agacgttctt caaacggttc caacgggcct

categRFER] EHETIEES BEWHRP P 6DTY g B EPEGHa A t ggagccca
= BRE5HA005deLocaeRll heaolala,oqugot coct 6000

gaag ct'gcggcat g at gct gagct

toighbdi 9 AR 180, 0000 1.0R0ALA0GAM A1 UGAJRGIY t gaagaccca
ggt cgcaggc cgtatttccg ggaagctcca 6120 agcgat ggat

atctétghfagtditt @ gaabaCe GOtk ab@tgaggt@iteguyocgacgt cgt agat cat
6180 ccggacccca aggaaaaaga aaagcacgtc agtgccggca

cttagafagrragitaligarcesetatiy eepyentpt GRYPaageteiericdy ggt cagat cc
A .
o SSBRGREEL 700 RIS BB g 0011 19
agttht@@ bdabda@bCanloc QER Gt GRRAGGALLGictGagpgCcgaac gaagat ct gg
gac‘g::ftg gectgacggaa tttatgeete ttcegaccat caagceatttt atcegtactc 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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gacccggctt tacgaggcgg tagcggcggc cacagat gga ctaaggcgat

gat gcgacgc 6540 acggttaccc ggcaccgctt ggacctcgtg
accggtgaga ttctgggcac gaagacgcgg 6600 aaggttcggg
cgccagtgaa gaggtttgtc cggacttcgg gatacctgtg tgtcalt ykach 2007

6660 gggcccgcac tggcg %gaﬁ_oggé_gggg%gﬁceﬁ;ﬁh gt acaa
atgg@a‘%t%&%a‘%&%gtg%a%?gwg%&m At ca@RARCHAGETL tCcggetttgt
ctittgctgg atggcgggttttgggcggct tctggtgatg 6780

tcta@ @l GEeitgateotitec gtGege Agaghgatagaaagact gac ctatctctac
ccaggtgcaa 6840 ttcatctccc gcgctctgtc ggctaggtaa

acgetyt (pifb gt atecdige gelyagge Grdctac s dtadegreBO (3020 t ggt cggcca

at gt cagct ¢ ggt caggaca acctgctgtt gttgcgatag ttgtgtccge
cgd gggé?fﬁ@é‘?‘%@%ﬁc “teHeREt f@%?@ﬁga{gg%.@@@@ae gég)cggt tttcgt

cga %a C E% 307 Qaaaca Ca aa t Cat CCt Cgat

g%?“g%;gg%%%% C %%t%{g%g%g% %éacclggéécgfgt%%)t gttg 7080

gaali @il @i ibchde LalbERLAREd d8aQ6Hhdltgogagt gtt gccctcccac
catgtgtgcc 7140 aatgcaggtg tgaactgagt cacagtttct

cteptiepit @gRedeCctitaaglabdeghige aiteedst tdpgttcd 2000 t cccaaaat g
gggcat gat g t gt gcgt gcc tcggttcagg g%cgaaagtt cgacacct cg
(2l PIE oogagesth (usliyercetisska geBtctig e ttedgaadfct gct ggcaacy

tgattcctga ttcctccgecg 7320 tacgagt gggcggttca
eI LSRR G Lt PG e R A e e gy Aklacc oy 7380
s @A 100062951 663029 AGARARNAGUEAGOCCUY L Ot 0gt coal
cgactgcatt 7440 " cgggtcgacc gggcatcagg caacaaggca

19204 L QLEACLY L gRAGIARE: 98RGEI gk 6B 0000 gaaccggat g
ttgcggggcc ggtggagttc tccgagatga ttgeccggtttctgggtttcg
catcZHGO cRagtacyceBibadviRizcdate@Q0ZgaafPate B0 20000SG FY( Sequence

listing) cgcagtggtt cgggcatgtg gttttcggca agcgccgtcg
CelRgLe BT pgPC s agj‘&ftg%"ag%‘?@gtg@ﬁ EGECTEL éggoaaag gttcg

aaat gt cca aaggaaa ttacgct t.g gtg 7680
e AR Hrier Catary raet Mt el Maca agcggcgaac
gga@i g CRALY albddog RLGQEL g%@a%@atg%‘g&@&@a@% Chy@t gccget ga

gagt gccggc cgatccgaag tgggaaaacg 7800 gggtgttctc

cecgaec gicteg Qe GFaig ctaet dogtateiniaggaagegct g gggccgttca
7860 gcggagggca gtacatcgac at agtgaggc cagttgagcc

scaggReraRyeRetgeedeegyelghitieatdrReretogergecgergyt BoYgcet gagt gc
) ttt cg%g% t c a%ggaat t ct c%ﬁg{;acct tt %g%:Ot tctg 7980

ctacgeet § g"ﬁfﬁ?f gL °@§§%’§ﬂg§% tfcgttcg ttcgt ggaaa

tttctg%g gtg%l ggagﬁ% t c%cgg% {ggr ek t%c 8@93% gat aacccgce
gg cdc ttctcgtatyg tt g 810 tctctgcaaa

2oaR@AGHOE QOB Idf gooca tggaagggga cacctgaate 3540

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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<210> 91 <211> 7675 <212> DNA <213> Artificial

<220> <223> pRET1103 <400> 91 gacctgcagg cat gcaagct
tggcactggc cgtcgtttta caacgtcgtg actgggaaaa 60

ccctggecgtt acccaactta atcgccttc agcacatccc cctttcbdbarch 2007

gctggcgtaa 120 t agcgﬁ%%%%g@g?igﬁgmm ccttc
gtag‘gé%t?%%a}ggagaga GRERALLE QAL 0950aaL cttcc

cctcge tcactgactc gctgcgctcg gtcgttcggc tgcggcgagce

cottdQp tiggbat Rageta gatdgranaggt g gbaahacg2mt t at ccaca
gaat cagggg at aacgcagg 300 aaagaacatg tgagcaaaag

cetegeida gedashcg e Rigeadscficeraaaatgessr géeft t gct 360
ggg%tttttc cat aggct cc gcccccctga cgagcat cac aaaaat cgac
agee gt %@5@%&@@%@%&%@%@% gact at aaag

t a cgct ct

s PR e A R PR R Bt T T St et
atttoa @t acﬁ%@@@i%@&a@cg@%&éa& ggg&gg%ﬁh%&h&@%zl(ﬁt gt aggt at
ctcagttcgg tgtaggtcgt 6 tcgctccaag ctgggctgtg

ctedtfpaeghaRe RChRgt itgage@ apgage gaitticggge®it at ¢ 660
cggtaactat cgtcttgagt ccaacccggt aagacacgac ttatcgccac

gm@@@@a@%%@ﬁg??@m“%&@P@ﬁﬁ@ﬁ@ﬁﬁﬁgﬁﬁﬁﬁﬁbéﬁ@agcgaggta
t gt aggcggt ctaca tctt 780 t ggcct aac
t“cf%éa&%%?tg%&t g gﬁ%&%@ Bt ?Cf %&?ga&% 04%02 g g? c tgctgaagcc
cea, é&aés ﬁgg%oaéﬁ tan:Lga &'Ehg%g gcéagtﬁlz Eg%%aga%% %G FY(Sequence
Istin Agttaccttc ggaaaaagag ttggtagctc ttgatccggc

cza@AAGAAAGCER Q& e0T BYtAG: RBQcaae@ekg@tht 4746 tt gttt gca
agcagcagat tacgcgcaga aaaaaaggat ctcaagaaga 960

cgegagttt egotpates sttdegttte blatitpget ggdacieacgmetze afiilggaac t ccgt cgaac
ggaagat cac 1020 ttcgcagaat aaataaatcc t ggt gt ccct
gﬂﬂ?@f&@@ﬂa&%%&%@aggc@%%@%g e&cgc BREaEe 6102pls® 48pQgcgaaaat

a tc C ca acttt cca taat gaaata
e PG ARk SRR L O, RO BB LA e Bt
%m&égﬁﬂﬁg&ééaQQ@@Q@Eﬁ&éﬁ%&@ﬁ@dﬂ%&%@%ﬁa@ﬁmaaatCaCtgg

at ataccacc gttgatatat cccaatggca tcgtaaagaa 1260
aaggacceac atacacacgg atcggtggac agatacgegt 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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cattttgagg catttcagtc agttgctcaa tgtacctata accagaccgt
tcagctggat 1320 attacggcct ttttaaagac cgtaaagaaa

aat aagcaca agttttatcc ggcctttatt 1380 cacattcttg
cccgcctgat gaatgctcat ccggaatttc gtatggcaat gaaagltdybprch 2007

1440 gagctggtga tat gﬂ?gﬁ 0%%%??9@9&06 H‘%%)acaccg
gtgatcgottota Q&a%c@g% g@a%%%g%a&c ooc ?%%ét aEa %ESOCgC ctggag

t gaat accac gacgattticc ggcagt acacat atat 1560

aaada@@C RGO adgG 6 gt R QG tMACARE Rt gYOCt att t ccct aaagg
gtttattgag 1620 aatatgtttt tcgtctcagc caatccctgg

gegigbagadicedtica aegvergeac iptigrgcatt titaaadc gtegtcd6 8000 gccaat at gg

acaacttcttcgcccececgtt ttcaccat gcaaat atta tacgcaaggc
coteq e BSGFAEMA TR A P AR B S AP R S0t £ cat cat g
cgt ct gt ga t1G 1 t G aa -tgcttaatga
0Ll 08, |AELL AR L4 Al 800689800 L 2580
agcéa‘g%&ttﬁéaag@t@@go %Mt@%ﬂg%ﬁ%&%@ﬁ%ﬁ&g@@m ag@ectggtg
ct anCCt ga at aagt gat a 2 at aagcggat gaat ggcaga

ceg@adetacggedalza ggeecagicgoezgaagsbpgamctcaggcadacc 1980
gcctctcececc gecgegttgge cgattcatta atgcagctgg cacgacaggt

gecyopsaTIFiesalye pRwesctgeaBeidtiytecadtssugt gt acgcaat t aa
tgtgagttag ctcactcattaggcacccca 2100 ctttacac

ol PRI ST P IE T Y SR A AT dPhgeg gat aacaat t

ggc%%@o@g GEREACARIR c@g%‘éc%%g%%:gcc?acg%ﬁ%&g%t k&pCgaattcgag

ctcggtaccc ggggat cctc agagt ct gc acagaacccg

gatda @6 GURTaGCog@RitGObde@Et (CRELGL BARMdCEIshCCt gC 2280
aaggcaaat c gtgtgccgg aaggggtttc gtgatgtttc tccgagegtt

gacqepgcett Gigtaprres 2340 cecaagiasgyticas ey gitggotcto34igt cct ggt ¢
%étggcctgt ttctctacaa cgcctgctct 2400 tcttctgacg
acgitacen BecacqRrl SEStlesecegiR A JEBie s Ate8 e c1%8%t gt cact get cgt

460 tcgaatc at t .C ccC at gagcgaaa
ediicke secsE vy SR BRI S0 gogacaggat

tde gtg L U5 Qea00RR 8B LASICE80aag 2580 Page
el SA000ALA, AERIED RO B e T oot E Soduence 1 sting)

gga@gicd Gagligeactiagat ggaagt ikgegiggadidaet 6g0CCgact cggtgaacta
cacactcgat 2640 aagaggcatt gcctggtgac gaccggcccg

ceclgtiere glgeeiears gt Te g ihadHgdtyreastZro 084yggt cagaga
e e AR o G UL B UM aLRY goccangt an
eSS0 0 BEL AUty S icantan L oL 00
acgég%itﬁét&ta@ttg@@gmaﬂkg 208960888z achacat cgt cgcecgt gact

gcggcctcg 294
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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cggtcgggtt cttcgcggtc gcggttgagg gtttctggtt cctggtcgtc
gcagtcatcg 3000 ctgcaccggc gtggtggttt ctgcgcgact

gggaat cgaa gcggagggcc gtacgggtct 3060 ttgaacgggc

at ggaagggg acacctgaat cccccggtat tgctctctcc cttggebdprch 2007

3120 cgaacgtggc ggggg§&§§g4ﬁgg@gs%%§?eﬂg gtttga

cgodieh GGLLEQ LR, ALACA. otg kel ttctttgecg
cccggagt ca ctgccgagag ctttgagaaa ggcgccctg 3240

stegegot GRORAR LG 999 B3tieanegehegtc aagt aga gaaggt ggec
cccggacagg 3300 tccgcgtcag agtgattgat gaggattcga

ceckgimagatigotagitaytagatatey: gueErgeotyraeB36010 aagat gt t gt
ct ggaagag gatacgttcg acggtcttcc gggcgagacg cgatcct ggt
atceBopoHeI o Q@%&&ﬁg@&ﬁ&@&ﬁﬁﬁﬁmﬁéﬁﬁﬁﬁﬁéé%mgtcggcggga

{ t 348 tct tct t
sush L EhROP LRI EED: e bR ERR0 R, L oa 3540

gogbRLLOGLAL S FRAALCIANRGCLAALEE GlcLaRAAGICAg gcgacgt aca
acgtgttagc 3600 tcaggcagca gcgaacgcgg cggttcgagt

eeeaiaggigte: gaegegatastzatyhatiteetct3688 ggagcccttc
aaacat cgag gggtgtccga gccttacgtg gtttcgggac tgaatgcgca

ctetiguapsicopqyeet FEfeRsep et Jealagepe gescgestn &¥ gcgt gagt ct
at cgt cgca tcgaccagat 3780 tggcccet g cgtaccgaca
e e USRS B BB E P E Bl g hct cgt 3840
ete@OLIGLEIRAGAGt ttcccg ggat cgf,g0a gggggcageg gacgaagacy
ccgcgttagg 3900 ccgaaaacct gccgagcgtc tcgcaccccg

catttcggcc tacgtgcgtc agatagcagc 3960 gcagtcggca
<21@aggct ggaa ttcgccttct cctgctctcg caacgagcgg aggcct cgat
<212920'5 catt ggcggc aatgcgcgtt cgaatttcgg ggtcaagatg

<ﬂ&b§§§%a gg tggacgaacc 4080 ggagtcggtg agaatgcttc
<213t @Egc ttccccggaa gactgtgcecc tggtcgagac 4140
<22g;tcaagcct ggt acctgcc ttttcgagaa gccaggagaa ggccggcaga

<27 ;%ﬁgpgg;g 4200 cgactttgtc ggcgagtacg ggagat at gc
gcgagccatc gagtcttcgg atctgecgttt 4260 tctcgccacc

<400t ©Cagcaag accaggccca acgcgaattc ttcgctgagg agttcggtgt

gacdR 26 cRage: B8Ol Mat@int200dcatd @39 60 O00SG- FY( Sequence
listing) ggtggatccg tcatgactgg accacaggag agaaagcgca

cectagsgit troCerdatepsdige wgraiecc48B@cca gugpeitecdg? t gaactgetg

; t %aa%%[ggac ?t ccgaaacgﬁ%a caataaca cccicoggt t 4440

e ‘ﬁ?g'%%ﬁ%tf@%? é‘@ﬁféﬁgﬁ%gﬁéa t9cgg ggct get gag

agcfighd E&%ﬂmmggg m%%a <%E%;c?- %&%t%gﬁ tcggagt ggg
gaaggaccca cat acacdc t g 5 cagat acgcg

e b ERECOGA Gl 06! 960L-00LLEANGE:AACCORI! Y ataacyt cac

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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agagacagcg aaaacgcctc ccctgggtca atccggttac cgccggactg
ggggaggcgc 4680 ttcgacacct acatccgtcg cccctcgaaa
ggctcagatg cacttccacg ataacgcaga 4740 ggtcggacaa
gagggaagaa ctgccgttct ctcgccgttg cgcggegtag ccgcclbhlybgeh 2007
4800 ggacgtgtct gacgg@g& opgaag ag.L&agcaggceg
o EHASREIGAE ELA00RLADL:. accg&g@g\gg% 6@ acaactgtcc
gtgaatct ct gccagctcct gaaaccgctg gtcagggcct 4920
cgolcgeQtdbCocgtgacegetgh Algabditthdaghagt clsgcattcg ttcccccgeg
ctgacgatgt 4980 acgcggcgca gctgcttcct tccagtcggt
tectipgvttddotytptcpatey yeigry tagggiaryageab0Wd0 gecgegtttce

gttgtcgcgec ctggegttgt ccgcttggag gtttgtgatc tcgcacgecg
fegggigHaan g&@@ﬁé‘&b&%%ﬁ’a@éﬂéw@@@*%ﬁf%t 3¢ tgct cgggcet

e e A R P20 (25020
oeclo 10622006 164203G9A00-60362LkAG:00001 991 Ot _C99aGATAY

aaat agt ggg ctggtctgct cgtctcggt cacggat gat

atgept b gogRatty gragaaittt acitggatatees34060 cat gat ggat
ttgccgggeca ttcctgecgat ggtgaccctc acctatccgg gggact gget
catttipaprratittagicgefiseigre S lcelearcedpece eedmeygl Ba aaaacatctc

cagacgttct tcaaacggtt 5460 ccaacg c tggggcattg
oG LI G GEE IR GO A PSR atMccgagy 5520
cacht@fd LLBGAL gaEtg&o%?&ggta&&c g@a@g%kaqggta&gé‘cg%tc ehgat ggg aaggcaggag
actcgcggaa 5580 (gctgcggcat gatgctgagc tcttgaaatg
a2 0GR AL RAGLA 1£G{0C RORGY: Ol.0ARGALRG.HE40 aggt cgcagg
ccgtatttcc gggaagctcc aagcgatgga ttgaagtttc gtccgtggct

acg§00gctdideed tgregoregratiigeegatiy abcyitdgaicta t ccggacccec
aaggaaaaag aaaagcacgt 5760 cagtgc;‘ggc act ggagt gg

togeatea (eg eeiR A R e R T fG T e AT E gddhaggct 5820

tgtac ftctccaagc at cct cgacaag gaat at cagc
ot A e o D B e e e e
gcciagl%% FEhefaleien Jg%&g@&@&;&gggc%%aﬁé ﬁ&g@aaég%AfQMO gccggccacg
gCt gCC&CCg agat ttcct g ggat gagt ac ct gCt tttat ct Cgcant t

gacBO agegacgatiog dicagegegagsagaagat g ggacccggct
ttacgaggcg gtagcggcgg 6060 Page 61 01 March 2007

steePPE-1O8gR ORSERHR Y Beguerliereaded erpasgf)e de@cagat gg

act aaggcga tgat gcgacg cacggttacc cggcaccgct tggacctcgt
D E: V%%%@‘%@ﬂégﬂgwg 'ft%if%g L) ag’g% g gaaggttcgg
ataa; Lh o) ¢ ggat acct gt
B e O O (R
gecleiedct E@tACR AMCdE BiEdaSR ek AGRCACGGHPBACYCCL tTCggctttg

tcttttgctg 6300
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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gat ggcgggt tttgggcggc ttctggtgat gcgctgctgec gctccgtggg
gagagagacc 6360 caacgactga cctatctcta cccaggtgca
attcatctcc cgcgctctgt cggctaggta 6420 aacgaggtgc
tcccgecgecga gettttccat gtggtcggec aatgtcaget cggt cabdybach 2007
6480 aacctgct gt tgttg%gg #0959t 8L GG fRaGgagt cga

ct

. 4510, a tcgttcgcgg
tgt;%g%%gg‘géggg t%%%%atqggaggg%a gca Céa?cg%%l% %gzglg)cggag 6600

aagfpadatt b&GRCY @GR Clo@ghatGadcgadcgiatagigthCigbct tcattcat aa
ct gaagcgta 6660 ttgggagtgt tgccctccca ccatgtgtgce

geesEatagoarygta agtogerarstigrageske aefadbe tatped®A2 2764 caat agact
ccaagtttgt gatcctttta ctcccaaaat %%g%catgat gt gt gcgt gc
t

B2CB YISO RR FFRTEH L §UeYaLtaiccee e &Xyaaagaaggc
a tt1 gaaagc. 6840 c caac gattcctg
AR ol R s B LSRR ol 01 000
tottt@Shagabagi Qggg%%%cg@%gt caeAAdackhGaagict gag cagttccaga
agcagaagga cggcacgccg gtgtggtcga tcgactgcat
cgge@gy gicegeic seggagattcant geaagaaggatcg 0R00 aat cgt gacc

gt gacggttc cggacgt gat ggaaccggat gttgcggggc cggtggagtt
otgcTPERY Siesieeit fargerne SaRatTeRREEEEeReSet R P8t gcagt ggt

roo e Qeb gRee Orieoh EECEe ! JARa Gt BE Boani of cc. 7200
cga ggt?%%?‘%%gg cg%g%ﬁg%ggé‘g‘mgg Q9419900 GGC aiHIt gc tcgtgtttgt

gttgcg gcaggtt ggc aagcggcgaa cgt gttcagt

cacGALOGHECACccRQECL QARG LBELRE geb@ctd 3200 agagt gccgg
ccgatccgaa gt gggaaaac ggggtgttct cggacgttgc cgggtgcctc

cgciZB80 cegtitt ettot Griogg@gagedsteggggeegidzc3®ficggagggc
agt acat cga cat agt gagg 7440 ccagttgagc cggagaggtt
e R R SRR Gt R GAEPUEER LPhgeg 7500
t tgaatqg tctctgac ttggtttc t ccag agtccacccg
oy SRR RRRNE S AR B P el 55 agt o0cgagt
togdd @b BabiaGh WaloRl 82998 o0 8l BRES AllBLBazcaaggct gca

cttctcgtat gccggtttgg gtctctgcaa aaaactggtg gtgca 7675
totegg2ddo ®tQgdacs 2delza @il @dhttees2ic2tecENAcRaga 632001 March 2007

FPO4- 0397- OOSG FY( Sequence listing) <213> Artificial
catcggr @ sagggcaaaa ccegatcegg caaaagtcag pegacgtaca acgtgttage 3600
tcaggcagea gegaacgegg cgeticgagt cgtagggtee gaceegacac acgtacteet 3660
ggagcectic aaacatcgag gggtgtcega gocttacgtg gittegggac tgaatgegea 3720
ggecacgglg gacatgetgg getgggicaa gegtgagict gategicgea tegaccagat 3780
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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<223> pRET1101Rv <400> 92 ggggatcctc tagagtcgac

ct gcaggcat gcaagcttgg cactggccgt cgttttacaa 60

cgt cgt gact gggaaaaccc tggcgttacc caacttaatc gccttgcagce
acatccccct 120 ttcgccagct ggcgtaatag cgaagaggcc 01 March 2007

cgcaccgat ¢ gccctt cccapRGagit9686yAS emg%g@ gaat ¢
ggt%%tgc%%%&%% a&%&a@g,@% g%a&gcgtcaa?}ggég%égﬁacgec Lagcogabct gtgcggtatt

t cacaccgca ggtgcac tctcagtaca atctgctctg

pag@tcg@ GYC-aba tgict @agnG-agaad Q4 caabeC EgaERe C14agccaacacc
cgctgacgcg ccctgacggg cttgtctgct cccggcatcc 360

cecigfgdet apedpateacpaty o glagdecee etz ggopgage t'igdat gt gt cagaggt t
ttcaccgtca 420 tcaccgaaac gcgcgagacg _aaagggcctc
geagsichiae SRURCE 4RA 8% SRR AC oy i e Stices kB Pt gat aat aa

webge RSP AR R P AR PRI & P 00

aga& Bt LAl BA0: ACRALACEL1L 0 ot @nl 383l 9C skEcaat aat a
tt gaaaaagg aagagtatga gtattcaaca tttccgtgtc 660

tieggpa@Cicttatteg cccadebdatet tgatgga@tatd dtgeeght €@0 gttt tt gct caccce
agaaacgctg 720 gtgaaagtaa aagatgctga agatcagttg
seigEryEaARegrEFrgerg it slesatetie epasastiepratecP8l ¥ caacagceg

taagatcct tgagagtttt cqgccccgaa aacagt tcc aat gat gagc
e e R P P T T B S “Mht coant o 020
wofdBEREA0 8520020508, S00.c G ARl GG g0at acact a

ct cagaat gacttg agt actcacc agtcacagaa 960

tgce@@@0 alelicbdcf 109G SOGAl: YRGREH Ragag0asdot at gca gtgctgecat
aaccatgagt 1020 gataacactg cggccaactt acttctgaca

acereqet Sghd igatcgraggdegrtaaee gretedd8r0Ia t t t t gcaca

acat ggggga tcat gtaact cgcccgatc gtt aacc ggagct gaat
gcca?ﬁegf%g&%@ glgeeetipt e diaHe é‘%&%"é" t@%?@‘igbcécgt‘g acgat gcct g

200
oSSR B0 SPERR AL R0 ot S5

cag@h3RQLSAL a@&%@@@%&o@&ga@ geascachlizftI68et Cgg cccttccgge
tggctggttt 1320 attgctgata aatctggagc cggtgagcgt

tetgGAGHe Chegat: gialteaidgostagaantayeotdaB0s5280cagat ggt a
agccctcccg tatcgtagtt atctacacga cggggagtca ggcaact at g

ctegiag Oestigiat (racaedipabettateandmrseagertce egreegagal@ ggt gect cac
1:t%at t aagl%ca tt% taactg 1500 tc%%accga[?q tttactcata

catepiRgoh LHOPERR ety %5%%&&&0 " ibteesee et aal't t aaa 1560 Page

tacggégcggccnggg]ct£gg9c%a aaEEE%E Qag%gﬁc%%gﬁ (ﬁ&ﬂuence listi ng)

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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aggatctagg tgaagatcct ttttgataat ctcatgacca aaatccctta
acgtgagttt 1620 tcgttccact gagcgtcaga ccccgtagaa

aagat caaag gatcttcttg agatcctttt 1680 tttctgcgcg
taatctgct g cggcaaaca aaaaaaccac cgct accagc ggt ggt 0t ytarch 2007

1740 ttgccggatc aagags % 0@%549 L. GGgaagat aa
um&ggg%&&&gga%ﬁggggg&ggm&:35? taptgtecttct

agtgtagccg t aggcc accact caa gaact ctgta 1860
cac@ERGCEag & GAbREQ gtk Cicgricgn gt d1acCag tggctgctge
cagtggcgat 1920 aagtcgtgtc ttaccgggtt ggactcaaga
cegpigint agtab s Selyytek amgygescy dagtgg ey k@80240ggcet gaacgg
ggttcgtg cacacagccc ct C gaacgaccta caccgaactg
tCﬂ%%wgct%P@tg% KRS C&‘@@@TC@%@W%S?%&@%%@C gccacgcttc
c t aagcggcag
e R A e S S TR e
caa@RIACAHEA] ¢ c@i%g%&ataﬁcta@go sl 6QaGtat EpQCCacc tctgacttga
gcgtcgattt 2 ttgtgatgct cgtcaggggg gcggagccta
aacfagRaaarof. SUGUaBeORcggRetdet dobteag 22880 cggt t cct gg

ccttttgctg gecttttget cacatgttct ttcctgegtt atcccctgat
aacggyiphistigegriaiigigiatesagetiyn Bt tegewtet Pyag t gaget gat a

ccgctcgeccg ca cc aac 2400 accgagc gcgagt cagt
o G R R A A" s e iR e goot - 2460
cattRELEGEACHE ¢ gas%%gg&g@&t h&dhh 08l 86.296499cacg acaggtttce

cgactggaaa gggcagt g agcgcaacgc aattaatgtg
tige@let @GOt CacREEat ha@@@gt@@@eﬁt@@g@@ﬁetgmz 58Qo ttacacttta

tgcttccgge tcgtatgttg tgtggaattg tgagcggata acaatttcac
tcaaPiGat Occagttaiggladitic doeogrtatagaetd etegaditcac@@a tt cgagcet cg

gt accctgca cagaacccgt 2700 act cgat ct%g@ctcgccgtc

ctoegiepg EgeEytye’ tﬁgﬁ?ﬂf‘iﬁ%&a@aé%i‘g%@&%aé%% S rEgPFcgga 2760
{t gttic ttf tttcgitcca agttggtcat

g B30 Heieh G AR Ot ihe 0B Idatcd BP0 | CT 2, BT

gaa@l%%fc Qﬁﬁeﬁéa&c @%&g&&%&&@@@gﬁéﬁg @ag%éé%p go@f cggcagca
gtctgaatct ctctcctgtc actgctcgtt cgaatccgta tgagggcegtc

cep@i8t ste@geccacgat tgagagagaatasgecatggrozoccgt ccct g
tcgtttccgg cgacaggatt 3000 tcgggggtgg catcgtgcgg

aatc@*?@tg gtaﬁotgiﬁﬁtﬁ 0@@%@@@3@% E‘@é&ﬁgﬁctqaﬁgggﬁt g t@%ﬂag ::t 3060 .
a cgt ccgact ¢ aact ac aca cgat a agaggcattg
thcg%g%é 8&@%“@8 @%@%&%’f %%tft‘&é%\a %a agcgat ccgt
1 C agct
T SR RC c(t%?c e e e D gaaguat ag

anagkd bk ooPRRLCLEREL %&M ieateGoekigel goe ctggatattt
cggcggtggt ctcgtgagcg 3300 Page 64 01 March 2007

geaggttgpe aageggcgaa cgtgticagt gatepticac agtcegaage tgtgeecgetg 7320

agagtgcegg cegatcegaa glppgaaaac gggptettet cggacgttge cggptgecte 7380
gttctetete cggaagaget gggecegtic ageggaggece agtacatcga catagtgagg 7440
ceagftgage cggagagett ggagegegac tgggteaget cogetgagty cgftiteggeg 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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FPO4- 0397- OOSG- FY( Sequence |isting) gggagaagcg

gcacagcgag gccggcccgg tagaaatcat ctttttgatg ctggcagtca

3360 gggcggggga ctacatcgtc gccgtgactg cggttctcgce

ggtcgggttc ttcgcggtcg 3420 cggttgaggg tttctggttcOl March 2007

ctggtcgtcg cagtcatcgcmhggﬁggggggYﬁgg&ggﬁ%hﬁ 3480
«189G@6QACt g ggaat cgaag cggagggccg tacgggtctt tgaacgggca

t ggaagggga 3540 cacctgaatc ccccggtatt gctctctccce

<220t ggcct gt ¢ gaacgt ggcg gggtctctgec 3600 cgaggttgag
<QaaBETIIgex act ggttcgg ggat acgcac actcgtgttt tctttgccge
3660 ccggagtcac tgccgagagc tttgagaaag ttcgccctgce
<40gePggcagac gecgat ggggg 3720 gt caccget g ccaagt agag
gggéaécgf@?ﬂ@ %fcggef@gfé h g&@@@@ﬁﬂ%ﬁ@%tﬂ@fgéﬁt gatg 3780
tcga a cqc cgt C tgggcgaa agatgttgtg
oo R A A 8 GG cgagacac
tiogSadCEL B £ IRANLAADAMLH38C RIGRL 12900 80Ccat gagaaaa
t cggcgggag tatctcggat tcctatccgt ctcgggcgct ctcagtacgg
apc39619 secgi@agatatdes goatd agatact ftaggitgchyga cgccgct cac
at cgccat gc agggcaaaac 4020 ccgatccggc aaaagt cagg
mm%ﬁ&@&ﬂﬁ@ﬁﬁ“@@ﬁ@#ﬁ%@%ﬁg@%@@@ﬁ@@ﬁﬁ“@g%&bgcggc 4080

ttcgaqgtc ta tcc acccgacaca cgta cct agcccttca
coo AR LA RO T PR G0 P REHE 9 £t cgggact
ccni201 450508 962601 49, A5AL G 998, 4200, ot gggt caag
cgt gagt ¢t g atcgtcgcat cgaccagat g tggcccctge gtaccgacaa

teacdBR ecolbdbich L8R 1d dLQaQgGktatCGilgeCcyBt gatactcgtc
gtgctcgaag agtttcccgg 4320 gatcctcgag ggggcagcgg

atgadpeigalagtttg eacgigegict@gtfc spgadaactgaccgdygcgt ct 4380
cct acgtgcgt at agcagcg cagt cggcaa

agggaccccgc atttc%g ca 80
cctaffiglth efyejasiechtunpieiEgedieet Tdeyet 8% gc aacgagegga

cctcgatc, attggc togcacgttc 4 gaatttcggg
G e S U

goedfQeuthic CHRMAYTh AR BRRLAGHIT 88CCt ggt cgagacc

ttcaagcctg gtacctgcct 4620 tttcgagaag ccaggagaag

gtgga0g gaagad: (kakgtgabgcagagithigiegiegrgagt acgg 4680
gagat at gcg cgagccatcg agtcttcgga tctgegtttt ctcgccaccce

L oaatata atanat coat oAt gact 900 4800 Goacaagaoa
mﬁgﬁﬁﬁgéag%gggaggd%ﬁ%gﬁm@&ﬁ%@&&% Caﬁgg%otcagtt ggagtgctgt
ctcg%@?cg & HAGHERLY %aérgg%gga%g%agc %gc%é'% aggg ccccecggttc

acgtt cgacc cggt gaagg agact gcggg
aag @Gt OGLAReA Gt SAGH LRGSRt GlhdagLEdgnt gctt 4980

cggagt gggg aaggacccac atacacacgg atcggtggac agat acgcgt

gatd@ele cgegay a 80 e Ragfege@gaccgaagga gotaaceget 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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01 March 2007 FPO4-0397- OOSG FY( Sequence |isting)
tcgctgcgtc ggttcatcga accgcgtgga taacgtcaca gagacagcga
aaacgcctcc 5100 cctgggtcaa tccggttacc gccggact gg

gggaggcgct tcgacaccta catccgtcgec 5160 ccctcgaaag®l March 2007

gct cagatgc actt ccacgaFgog_@gg%g@nggg%gﬁﬁg% agggaagaac
a

aggégggg tgagggfe&g&éaﬁgt%tcgtgag&%gattctc% a%‘t‘ggégc& f gC cgc agcgg
gacgtgtctg acgatgcagc 5280 gaagcggagt cggcaggcgc

teptGERBAGER0RE cdegagel hgtchaapatiai-getatc aagt gt ccqg 5340
tgaatctctg ccagctcctg aaaccgctgg tcagggectt gcggaatccg

titctpqyectedptdegattS 400 aatagpatat tactagpgectzeteeddtt gé t cccccgcege
tgacgatgta cgcggcgcag ctgcttcctt 5460 ccagtcggtg
MeCepE Rty a%?ﬁ%ﬁ&&jﬁ?@%ﬂ gt e g ecdédt tt cg ttgtcgegec

- SaRlaahdatiguteniol SUah LRI GorCotocts

2caQ8QL.G0AL B [ ILEI0 CLA6Ge BIALAL ARELHICSYt acga 5640
cttcgacgtg gacgatgaag agttggcgga actggcttct ctgcaaggcc

agkggaggaegeesaidipa cogatatigggeagaigliclBocggagaggga
aat agt gggc tggtctgctc gttctcggtc 5760 acggatgatc

eecleGRePARAERIE CEIGHATRENjasies ratrie ecceacfalfat t t gccgggceat
5820 tcctgcgat t gaccctca cctatccgg gact ggctt
e PR B BN B S T e st kg Raacat ot cc
age@QBEALLEL gg“gft"céfa‘%&%éatgggc 22L0006 L 8800C 3 HIc 5940
ct ggat gggt- gcgt ggaada t ggagccca aagccgaggc gctccgeatt

aacdcbiEA 66kl 0RRE: t&adggtigeeh s6tkaAt Bgga aggcaggaga
ct cgcggaag ctgcggcatg atgctgagct 6060 cttgaaatgg

tigtgrgatiageme sgegcddagggack gaagaecractitfgt 2taggce cgtatttccg
6120 gaagct cca agcgat ggat tgaagttccg tccgtggctt
cebicB R B EE CATEU BB e eFAgatEal coggacccca
aaa a_a cacgtc a ccggca_ct tgga 6240

B RR0R -G 0RaBethd SO AR A2 ccagt ot act

acofafloGLRBPC A 83 0000al A9ARRE! dobca e ARALBRAT 1 &3t at cagca
cgtagttcct gctcaatggc agaaaacggg 6360 tgcgggacct

cteod@GCR QU@L GIQQC bRREGeLOGELtILeGe@E gIfeCacgg ctgccaccga
6420 gatttcctgg gatgagtacc tgcttttatc tcgcacgttg

geegrgrtegrateryeec caligeigle epeastc6480asegeratyerset §¥gacccggcet t

6540
mc%%i%g%g%g@’g gCgtﬁ%g%%%%g‘g%gﬂég%%g i’?"t@%@ g étﬁ ?g? g g? tg accggt gaga
o e A P BT ot caat oac
actcQGE CEHCAC I BIEk OQRAE. £LELGRYAAGL LT 69t acaa gctgcect gag

6720 ctagacgcgc ggaacgcctt tcggetttgt cttttgcetgg
agegdityg peigittitceght g dtegityed agBopB8at gotggotett 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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Page 66 01 March 2007 FPO4-0397- OOSG FY( Sequence

listing) tctggtgatg cgctgctgcg ctccgt gggg agagagaccc
aacgactgac ctatctctac 6840 ccaggtgcaa ttcatctccc

gcgctct gt ¢ ggct aggt aa acgaggt gct cccgcgcgag 6900 01 March 2007

cttttccatg tggt cggccaFﬁgggﬁ%ggé_nggg%gﬁg%g? acctgctgtt

gggggtaﬁggéﬁ%&ggggg@%gccfz%ggig%{%&%mé’a%%é%& 3t cttct gt
tgcggcataa cggttttcgt cgttcgcgga 7020 gagtgcggct

cez@@gdog aakicge @adQet cgaticd gageggage@Adet Bgacgec ggaacct gge
7080 ogatgatgttg tctctgtctt cattcataac tgaagcgt at

cegitgepgditytegttd pebeittregentce 7 RdOe seatetpe it 980 aat gcaggt g
t gaact gagt cacagtttct caatagactc caagtttgtg 7200

tecasgacie ERICHRR R AR dYestra kg ety ctlyce t cggt t cagg
t t

e L e

<gm%%%%%g%@gﬁa&ﬁﬂ%ﬁ%&&&ém@&k@@ﬁ@%%&g@&Q@@ggtCa gaaaagaccc

ggaagacccg aactctgagc agttccagaa gcagaaggac

cegggicacgongge tiglegyt tgaited ddidcaztgamtegeat 372¢gggt cgacc
gggcat cagg caacaaggca atcgtgaccg tgacggttcc 7500

e T e e Cq gty ol eSyuheT BoEoutyr Lo f cogagat ga

cC (o C cgca ca

et Fogarie SRtGE SR EtEre a0 M D eae, g% : |
a C cqgc

st o A RO e A R R O IR B0 e OO

cateBR@AIdSYEA: ARBLEBCERAR bitddldcocOli@bthgagiogy at cgt t caca
gt ccgaagct gtgccgctga gagtgccggc cgatccgaag 7800

gLalcg@y aseteny gy gt obdcag gepcgiter gecagggtéct cg ttctctctcce
gaagagctg 7860 gggccgttca gcggagggca gtacat cgac

ceATEYTAYYee CAghEagEe g SgEGYrE ¢ e Wlycgegact

t t t ttt t t tgt ctct t
ee g R TR e B Sy e PP cOccoageg
oot ke Calal g 1ilcb &AL GARBR LR, 1L AGEGAJUshoatl gat t act g

ct at gagggt gat aacccgc aaggctgcac ttctcgtatg 8100
clge@C oG bittgug atcgitLitgLaagtaaacicgyiiggedgcazd8134 <210> 93

<211> 8124 <212> DNA <213> Artificial <220>
gttttcegag tteggggcett cgtteccget gatactegte gtgetegaag agttteccgg 4320
gafccicgag ggggcagegg acgaagacge cgegttagge cgaaaacetg cegagegtct 4380
cgeacccege attteggeet acgtgegtea gatagcageg cagicggeaa aggetggaat 4440
tegeeticte ctgetetege aacgagegga ggectegaltce attggeggea atgegegtte 4500
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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<223> pRET1102Rv <400> 93 gactctagag gatccccggg

taccgagctc gaattcactg gccgtcgttt tacaacgtcg 60 Page

67 01 March 2007 FPO4-0397- O0SG FY(Sequence |isting)

t gact gggaa aaccctggcg tacccaact taatcgcctt gcagca@hidarch 2007

cccetttcge 120 cagcet ggegio-aat@gc8aagd, Aegascacac
togc;t‘gg?é %gt%‘éa‘%c%ﬁ akb &EE2EAacd HEILAYCE . sigpat ggcgaa

ttat tcaacaaagc cgccgtcccg t caagt cagc gt aat gct ct

cotegdbha tg@aag b @kdade CaaeaatdsacaatGaadstced 1@t t agaaaaa
ctcat cgagc atcaaatgaa 300 actgcaattt attcatatca

cecigyarieitagder actrcwa tadcg kg Blyzaqasrgesatgict vEXgt a 360

at gaaggaga aaact caccg aggcagttcc ataggatggc aagatcctgg
tgc%‘?%@%j‘fgggcg‘v’cgﬁéﬁagc CEFEEEe Eaeiete gredeaec g Y’caat acaac

s LR AR HE R PR OO 23 e anmnget tat
R o0 LELEdueR6AGARLI AL EAACARICT0ATC Al L acy

ctcgtcat ca aaat cactcg cat caaccaa accgttattc
tgataitel Ggbitrat ttecge@e Gh@age cgagaagaadtcttacgogat cgc 660

t gtt aaaagg acaattacaa acaggaat cg aat gcaaccg gcgcaggaac
ceagivee’y Eeizgesy amﬁgg%%@%mcg@ﬁ&%fcé%ﬁct SYaat caggat

attcttctaa tacctg%aat ttttcc 780 ézggggatcgc

CeE GG EEE TR S Y EUt %%%a@cgg;& gU4t aaaa tgcagat gg
gtatﬁégtgt %&cggt%&@&%ﬁggﬂat %%’%% aal a%%&ta&tt GRAEEAIEs 4t agt ct gac
ca atcat 9

ctcatct gtaac gcaacgct acctttgcca

ctichaQdtd b0QGAR 12Gaaet algdicCatatadggeediLoemt aca 960
at cgatagat tgtcgcacct gattgcccga cattatcgcg agcccattta

cgatafigpe earteatcl cAR2@zs astiatragrosdidecatigekigga@ldt t t aat cgcg
gcttcgagca agacgtttcc cgttgaatat 1080 ggctcat aac

ﬂcggé'egere 8%05@#«%5 cepasRaBEACot FeuRyClayEee gt tat t gtt cat gat g

ttt at a_atgtaacate agagattttg
woigdRae il BB B R Sl B o Saet 1 gt

1gaddREh LARRGY (BbLROSLLEG BRaLal LELGaCRaEgcag 1260

accgttccgt ggcaaagcaa aagitcaaaa tcaccaactg gtccacctac

clgeR@EA ARGEiata 3320 ca dagradagAacic@cditggatigie cdoco act t t ct ggc
t ggat gat gg ggcgattcag gcctggtatg 1380 agtcagcaac

categieest toecntersa a&ggﬁa@f’@@ elepaesagtcicegarygyteatct Ptk cac t gagegt cag
1440 accccg%E aaagat caaa ggatcttctt gagatccttt

et e EEYEGL Hg@%’ corggibecimt tE Y d *haaaaaacca
e2aSRGLASEAY: GG AL LL &ild L8559l GARIR0Ct ac 1560

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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caactctttt tccgaaggta actggcttca gcagagcgca gat accaaat
actgtccttc 1620 tagtgtagcc gtagttaggc caccacttca
agaact ct gt agcaccgcct acatacctcg 1680 ctctgctaat
cctgttacca gtggctgctg ccagtggcga taagtcgtgt cttaceylybprch 2007

1740 tggact caag acgah% §g(ﬁggg i?@gﬂﬁ gcggt c

tag%%%&g&%@%@%%@%\( %g%&%nce F?Cgcﬁtcng) gcacacaggg(ﬂ

ccagpRQLiltt Y@y g e Rt gl aagpt@aastecgagatoacct a cagcgt gagce
1860 attgagaaag cgccacgctt cccgaaggga gaaaggcgga

citttcageats oyt adgpegiea 19RO ggghbggRelt aggagagcgc
acgagggagc ttccaggggg aaacgcctgg tatctttata 1980

ftgt%‘?&%@%%@@@tg&ft‘i%téggﬁ%éia 08,%“?9[’% SEEEagtdt cgatt tttgtgatge

a t al aaafz,gccagcaacg
e O P A R AR U S LT T e
s GRCALILE Gl el oqal tgggagtgf%s&eg@ctm@ gtggat aaccgtatta
ccgcctttga gtgagctgat accgctcgcc gcagccgaac
catefpBe C GEOGER aAgtgagiceagt 2220 cte tgaytgagya agcggaagaa
gctcgcacat tcagcagcgt ttttcagcgc gttttcgatc 2280
atccHiie dctapre B #eqceeaigygeeiase asetienee eegepeast't #8Lt t t ga actt at cggce

act tt 2340 actgattttg aacttttgct ttgccacgga
e e C{%ﬂ@%@a&& A BT #4002 et gat cot Lo

oo a ¢ ag ccc cgcgegttgg
o e D 8 e conact

gygﬁaagﬁagg@c@ﬁg@g@g@gﬁgﬁééﬁmg@gggg@@kﬁa¢mtgtgagtta
gctcactcat taggcacccc aggctttaca ctttatgctt 2580

cgaggeLUgha segbitgt ghgepsaatEgigagreggat abdlcaat tt cacacagg
aaacagctat 2640 gaccatgatt a ccaagct tgcatgcctg

rlgecries bgaue Selgre i EHEREE00% L cgt { oot o

coSELALIB8 SLLAShESE, BORCROR ) oco0a oo 1o

atcod@hIGEL G cALLRLIHaCHc 282 8BELIIdg0t Ct Ct acaac
gcctgctctt cttctgacgc aaaggaagag atcggcagca 2880

getddegt gaakiglt caditlicadogiae agdigaheghiccagamueccgt a t gagggegtc
cagcccacga 2940 tgagcgaaaa aagccctgtt cccgtccctg

gﬁ@@@iﬁ%@@ggﬁ@gﬁﬁﬁggaﬁﬁmg%@@@@g@@g@%@o@WOcatcgtgcgg

attac cC c ct aagct gtgtggattt
@g% g%@?@@%ﬁ@%g égﬁﬁ%ﬁgﬁgg %%?géé% agaggcattg

(o gcgat ccgt
e B e e G 0T 3160
g2z GORLAEEGGhtc géaig%@écfg@t@@cg%@fg@e&@ aeigacagamt t cag ggcaggat gg
gcaccccacg 3

tiggtttetg cicttccaga gtccacccgt ccecceggeg atttegtteg ttcgtggaaa 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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cccaagtaac cgctggtgcg ctggatattt cggcggtggt ctcgtgagcg
gggagaagcg 3300 gcacagcgag gccggcccgg tagaaat cat
ctttttgatg ctggcagtca gggcggggga 3360 ctacatcgtc

gccgtgactg cggttctcge ggtcgggttc ttcgeggtcg cggtt §hdybrgeh 2007
3420 tttctggttc ctgghgi§%g4ﬁ§g¥§ LG9Ge h@gaccagcy
C

tga&gggatag&fz&%g‘ég . 8e9CA28Eb Q1 9880998k &I438 cggagggccy
tacgggtctt tgaacgggca tggaagggga cacctgaatc 3540 Page

cag @& e datddbdabd g2 bac chMec 3 Db k¥ aedsdit SEquence i sting)
ccccggtatt gctctctcce ttggectgtc gaacgtggeg gggtct ctge

gaatggragdi ceyitaytc860ac cgradgtd tgateesagihafgtct cyf ggat acgcac
actcgtgttt tctttgccgc gagtcac 3660 tgccgagagc

i G SR it oo o crcon
L

algd @b S99 0R8: A9AkEL Lkl Ll.adRagANRI:ACHAE t cga 3840
cggacttccg ggcgagacgc gat cctggttcgagcaagag gggccggcat

cgaitcadag agiaaaa t394Q e chitgyecgggae shataigcgpat t cct at ccgt
ct cgggcgcet ctcagtacgg ggaagacgtt 3960 ggattcgatc

tatcpagige Sty era teagfercgictse s siswgirsarygreciggdtiaaaac ccgat ccgge
4020 aaaagtca%%‘c aggtacaa cqt ttqggt caggcagcag

gl SR E Ry TGt 6%@?‘ UEEY ° %gﬁbt g acccgacaca

catcG @b %o&t@a&gaﬂg%%ﬁ%ggtc&gagc Qag&g}a&%gggmggt gpccgag 4140
ccttacgtgg tttcgggact gaafgcgcag gccacggtgg acatgct ggg

5t £l AAAY AL cg 16l HAGESlGeadd LQLLGEatICgaccagat g
tggcccctge gtaccgacaa gttttccgag 4260 ttcggggcett

categgghat gittcgoizaatfadeaictiggetagrtegot oipitiy agt tt cccgg gat cct cgag
4320 ggggcagcgg acgaagacgc cgcgttaggc cgaaaacctg
ceegRlREEE Rt R RE Rl iRed Tt %%fg c%f‘o acgt gcgt ca

eI 95306 £30L 000598, 39001 90aaL .| cgpet Lot 4440

ct'cgc®a arc attggcggca atgcgcegttc

1ge Rl LAY R o B CRQRLER: Gl &hiBAJYEE ggacgaaccy
gagt cggt ga gaatgcttca tccgagcgct 4560 tccccggaag

atcg@iBdaflcgeaat saggt g agace idccamgaataatgtiarct gcct ttt cgagaag
4620 ccaggagaag gccggcagat tatgcgatgc gactttgtcg

aatcggenfe eptedleryq ttguegan atiepedse A88Utec eaffargecdtdly agt ctt cgga
tct cht ttt ttCt cgccaccc tccagcaaga C4 ggcccaa 4740

ﬁﬁ%ﬂ?gg et %@E@&ﬁ@ﬁ@?C&?F%@ﬁ?ﬂ%@ 3% gat ccgt cat gact gga

PG A00892: 4800 8%? GG gapgpag ccgtcgcgggy

aaagccét?tg%gt t%gaaact agt g aagc é C 4%% t gccgaaacg

2aa 3R ARNGALLLHELYBL LG ERlAdaLlatecROatHt gCL C acggt gaagy
4920

accgttcegt pgecaaagceaa aagttcaaaa tcaccaactg gtecacctac aacaaagetc 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

Page 68



agactgcggg gctgctgaga gtcagtcagg caactcttta ccggctgctt
cggagt gggg 4980 aaggacccac atacacacgg at cggtggac

agat acgcgt tcaccgcgag tcgctgcgtc 5040 ggttcatcga

accgcgt gga taacgtcaca gagacagcga aaacgcctcc cct ggft dkach 2007
5100 tccggttacc gccg 989a98cact.. &gacacct a

zeaGBLEAGL AL, Fg%cga%a% acdfL6aRaldgs@Ct T ccacga
t aacgcagag gtcggacaag agggaagaac tgccgttctc 5220

attghe@ Qg CGtdeght cGeQ8Rg bARE Lo CLANGE GPaggaegligtict g acgat gcage
gaagcggagt 5280 Page 70 01 March 2007
gee e R@- 0B 0 OBBREEN(C Secqg%meacgcicgg farvgiptac g aggcgce
cacgcgcc tgg tt acatctgcca caactgtccg tgaatctctg
o6 Gea Ot T AL GR i LBt goggaat ceg

o R L0 Ll o [ ccormcer

gyQﬁé@@ﬁhﬁ&9mé%%£ﬁﬁ&&9@m@%@h%&&ﬁﬁﬁ figgegtttcg ttgtcgegece
tggcgttgtc 5520 cgcttggagg tttgtgatct cgcacgccge
ccg@aacgaacgaccicgaregihgrag bat@tggetabtb®0222gct cgggcet ¢

gggt ggat at ggcggct gcc aggcat aact cgccgtacga cttcgacgtg
AR HLY s yarEASEfeeatrldeeteagg e csEtirget t B0 ct gcaaggec

00
e LB 0 C GG TR PR S0t At at oot e 5760
actehtBCARAL I %g%%&t&% t@k%%&%ﬁt%&%a@tz%t ggatt tgccgggcat

tcctgcgatg 5 gt gaccctca cctatccggg ggactggcett
ctgaB Q0@ OLHAERE a6 ERES BEGHRacl-gRBAECARA R8N0 aaacat ct cc
agacgttctt caaacggttc caacgggcct ggggcattgc ctggatgggt
cegBO Gtz gedd goaaam Myggad crerc@agetgrgyd >yt ccgceat t
ttcacctgta catggtccct 6000 cctcat&%ga aggcaggaga

ancqepally KGR e P Jarea e ARGty St ct ¥haaat gg 6060
tattt
CCg%S%g%fﬁ%%%aagﬁ% aggagggat ET Qa% %l%a%ga%ctg[g%g g caggc cgta ccg

agcgat gga cg tccgtggcett
gw&%&@&ggkgaQQQQQ@Q%@Q&&R%&@Q@&&ﬁ%m&%sﬁmoCngaCCCC&
aggaaaaaga aaagcacgtc agtgccggca ctggagtgga ctacgcggag
ctegfdddLctogapaagcgaggghcanai-aR. gaaAagoribt gcggt gt act
tctccaagca tggaaccttt 6300 gccgacaagg aat at cagca
%Mﬁgﬂagaﬁgﬁﬁﬁﬁﬁﬁﬁﬁﬁggag@@@@ﬁﬁ@@g@%t@@@ggacct 6360

o SERRRLLELBATIEI S0, AL L S Eogpioacun of ocaccsa
s st dppag sl s oot il

tgaPRAR 10 REGULALLE1IYARCL YEL Iz GOaLELEI Do@CCIgL gaga
ttctgggcac gaagacgcgg 6600

categtpege gacggatiac geegggaage ctgeggteac getggaaget gtptggattt 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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aaggttcggg cgccagtgaa gaggtttgtc cggacttcgg gatacctgtg

t gt caat gac 6660 gggcccgcac tggctcgaac cctcagccgt
cttcgtacaa gctgcctgag ctagacgcgc 6720 ggaacgcctt
tcggctttgt cttttgectgg atggecgggtt ttgggcgget tctggthhiaceh 2007

6780 cgctgctgceg ctcc@é) %;%9-0%&%9? @%g&e%ﬁ act gac
cec&lb@h Sl Gl ACHELRUIL G ggg tgc‘i:gag&&g%l & 9cgctctgtce
ggct aggt aa acgaggt gct cccgcgcgag cttttccatg 6900
gaadt@@h CRgteasatgictagedat gokeaogaagcactbgct gtt gttgcgatag
ttgtgtccgc 6960 acgggtcgat tgtcttctgt tgcggcataa
tgcoggtctitangigis togrrdwgetgiyagag aagigregrgttaccZ@2(37Page 71 01 March
2007 FPO4-0397- OOSG FY( Sequence |isting) aaatgaattg
ccaqgiapte APeeIsBYce tEHGEE aETE st BRI e had® ggc gatgatgttg

o085 S B SRR 002 1

copReARH bkt £RAMANAELG£ARAL Ll Al dh@hfiChIght ac 7200
t cccaaaat g gggcatgatg tgtgcgtgcc tcggttcagg ggcgaaagtt

tegsegragaactpg tctd6bt clapagaaggeesdegaeat gged ttt gaaagcet
gctggcaacg tgattcctga ttcctccgeg 7320 tacgagtacc

seafgeje yertaces cepsAcicarieegicareastedyetcesticgmaatigbiccc ggaagaccceg
7380 aactctgagc. agttccagaa gcagaagga cacgcc

wanelpes SRS IR ORI R ATD R G L EERC O ggeat cag

otade ARG AAGACR, A LOALIACEHch &%&&gggtgg@mgggg cghgpatg 7500

gaaccggat g ttgcggggcc ggtggagttc tccgagatga ttgececggttt

cott€ek @O Ubdeb R adiBEe :68GA0E GOLIGY0QGALAL G2@t LT T CggCa
agcgccgtcg cttcetctctg atcgectgatc 7620 gtcgeccctc

880, coctontact oot gt tatd ot ot tacqs cagettogea o |
ccctcgtget cgtg g ctg gc caggttggca
ﬁcg&%@&t@%@%@%ﬁt@%@%@%&agx chég%@i%%ﬂéa@gggt ccgaagct
tgcecgct ga ga ccggc._cgatcc t a cg 7800
eyt tEeiie (o g TS GERR NI LY ggaagaget g
attt RICL AL LR 800 (AFQIBADIYGR A1 RGALC 0A% at agt gaggc
cagttgagcc ggagaggttg gagcgcgact 7920 gggtgaggtc

ciggat gagtge. gtdd:aggegisagatgaakgitegizctacctg ttggtttctg
7980 ctcttccaga gtccacccgt cccccecggeg atttcgttcg

eteapgageg rlglgreas seprayecy agioeet®@atecttatiqgemesac t'éplct at gagggt
. at aacctc%c aggggct cac tt t cttc%t at 9 ccggE ttggg 8100
PPl YRRy AR PRI JrHE81 B € 0% <211> 7675
ccaggagaag gecggeagat tatgegatge gactttgicg gegagtacgg gagatatgeg 4680

cgagccatcg agteticgga totgegtitt ctegecacee tecageaaga ccaggeccaa 4740

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
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<212> DNA <213> Artificial <220> <223> pRET1103Rv

<400> 94 gactctagag gatccccggg taccgagctc gaattcgtaa
tcatggtcat agctgtttcc 60 tgtgtgaaat tgttatccgc

tcacaattcc acacaacata cgagccggaa gcataaagtg 120 01 March 2007
t aaagcct gg ggt gcct aat ;;gagigaget avac @9&9%5 attgcgttgc

cgg&%%cgﬁé‘gtc&&%cc]&%cttg&%&Igfzo%@agtg{c&‘gggi 6,50t cygt gcca
gcattaa tgaatcggcc aacgcgcgyg 240 gagaggcggt

ccadctcQg glaatb btgp t@@@@&ﬁ@@,@ﬁcc@t@@@@@&@@tﬁ@é gastttct gccattcatc
300 Page 72 01 March 2007 FPO4-0397- O0OSG FY( Sequence

tctctﬂcgt‘fdcwggcg@g@gatﬁ eedzcvECtac et castggegb@fcac caggegttta

ggcaccaa taactgcctt 360 aaaaaaatta cgccccgccc
gctﬂ@ e %sgecg@&ga&gf@ﬁqgﬁgtf%w&gam aagtattc 420

cee R S D ¥ e °
gctc‘g@g% JARBAG HIBULE %%a@@gggtggac&t@ga@@go selgat t ggccac

tttaaatca aaact ggtga aactcaccca gggattggct gagacgaaaa

gacﬁ@@ag agitEatept doGhaicaat-apac teded-tagggaaatseaggccaggt t
ttcaccgtaa cacgccacat 660 cttgcgaata tatgtgtaga
geciggiele pRRRYIERRR tineBeRC dgiclpcly eliticegiaterriegagi§egat g 720

w SERTGOLLLE SR BELER, | BuBaRegg 19! apnasy of aacacta
sefld:eaaaLg agnalt, %gr@c@&&sg%ggg%a?gt%o ss@aat gt gaat

aaaggccgga aaact gct tat ctttacggtc tttaaaaagg

aaa@RRc a8 YRRl Blchc GRYEdcHaRGEHE! Edoaigit ab4mggt acatt g
agcaactgac tgaaatgcct 960 caaaatgttc tttacgatgc

gegezptaggaiva thmtmza cgghca ttattst categt gatt tttt 1020

tctccatttt agcttcctta %Ct cctgaaa atct cgat aa ct caaaaaat
cclcagaea ATEHFEIRe T%@ﬂﬂggctgg%% g %t%thﬂ%CE %fﬂ@fg% d9°% gaaagt t gg
il aa% cac Cgl: glC %CC at.c tcaéaac? aa ltg:'céc}iotﬁl Bt cgccaaaa

S5 g&cgcéag&g% gy ta %aac “’gg 5eatdgga tttatttatt

agosh@04 toa it BC BERAQLBcBEG LT g%%%%aﬁ:gt%ﬁ@g@ﬁg aglsh ccactgagcg

t cagaccccg tagaaaagat caaaggatct tcttgagatc

cog@bdctd abgabiica ggaghieateteet @ clegaltgtcaasmg asaaaa 1320
accaccgcta ccagcggtgg tttgtttgcc ggat caagag ctaccaactc
2ecIcReehy etcarattc 4B@Gectt gepgtatact tetecaagea tggaaccttt 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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ggtaactggc ttcagcagag cgcagatacc aaatactgtc cttctagtgt
agccgtagtt 1440 aggccaccac ttcaagaact ctgtagcacc
gcctacatac ctcgctctgec taatcctgtt 1500 accagtggcet
gctgccagt g gcgataagtc gtgtcttacc gggttggact caagayddach 2007

1560 gttaccggat aaggﬁ%§23?4ﬁg§§gg§%% - AAkH89999gt

aaat%&E% &&@t@%%&g ofoxcTeTo i SN tgtgggl?g% g acctacaccg
aactgagata cctacagcgt gagcattgag aaagcgccac 1680

tete@ & it taCQ R gGHAgARAREA0: COgGac aggitact Tiaggt aagc ggcagggt cg
gaacaggaga 1740 gcgcacgagg gagcttccag ggggaaacgc

aatgpdeglg teatctepdt cicaditnyytagtedagfc taogitpdd ditctitye 1800 ccacctct ga
cttgagcgtc gatttttgtg atgctcgtca ggg cgga gcct at ggaa

tCCC&ﬂg@@gggaag%@%%cg@tc t%%a@@%gg‘@ege%agt? teee Cég? %%gcct ggccttt

t.gc t ctcacat 192 tertt gcgttatccc
o BELAAE N AL ARLERERL. L RERe IRLELLL 08k 9001 HLEE
at § & Gibotl 3 aa & &ecagggag tcagtgagceg
o HRY BERANL OB RIN I IaRRAREC AR08
2acFPR4 o BT OOEGe Y bBeguengestiisihag)t agaagct cat

tcgccattca ggctgcgcaa ctgttgggaa gggcgat cgg tgcgggectce
ce2giIE SSEORIEIGE PALPIRCRASIZAE errgs R aetis 9 P At gt gct gca

aggcgattaa gtt taac 2160 cca ttttcccagtcac
o e SRR L e e DT et acot 2990
tt t t gt
ce e A A e rangugtit e D00

gteddbcgd bRl doti® hLeRa0e@hlatdolcbiGolloGeieidadd 7e@agt t ggt ca
tggtggctct tgtcctggtc getggectgt ttctctacaa cgectgetct

cecPABOcstettptetcobtpperartissypasysagedteyge g agt ct gaat c
tctctcetgt cactgctcgt 2460 tcgaatccgt atgagggcgt
atcgiieagh#ieegae ) Stat gy capiseeea s e gEp e c P cct 2520

tttcc caggat ttc c tgcg ggacggatta
G i G OME RN e
e SELEGHAC e 09 HAAh B GARARLAD Hlec:2640 -oRATATGCAL

gcct ggt gac gaccggcccg ct gt ggaaac aagcgat ccg taaagcgtca

gesRdf0 et cAgRgat kitlcggotigatggaecgggagr t ggatacggg
tggtgcttgc catgcctgac 2760 ggcaatttca gggcaggatg

ctetiggjengiesees eit cogeeaseraiftcaties tegpetag gegreastic tefat at t 2820

e e " “ERTAtT LUR LGP UURatlh 2000000000

mm%&ﬁ@&ﬁﬁ %Eﬁgccgtgact gcggt tetcg 2940 cggtcgggtt
ttcgcd%% gcggttgagg gtttctggtt cctggtcgtc gcagtcatcg

3000 ctgcaccggc gtggtggttt ctgcgcgact gggaatcgaa

<2lgeggagggcc gt acgggtct 3060
<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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tt gaacgggc at ggaagggg acacctgaat cccccggtat tgctctctcc
cttggcctgt 3120 cgaacgtggc ggggtctctg ccgaggttga
ggaagtttga aactggttcg gggatacgca 3180 cactcgtgtt
ttctttgccg cccggagtca ctgccgagag ctttgagaaa gttcgebdiaceh 2007
3240 cgctggcaga cgcgﬁgg%g Og%gggg Gle. BGGAagt aga

Cal

cga%%%&&%ggc 8936804 2 46§ g agtgattgat
gaggattcga gaagacgcc gcgtgatgcg ggat gggcga 3360

anaAm@atgictGtc igCiggasaaetOitatg thag@tacygt ct t cc gggcgagacg
cgatcctggt 3420 tcgagcaaga ggggccggca tcat gagaaa
tgecgicelg goggyer glasdect egpacciehucaceee®A8da 8% cgggcegc
t ct cagt ac ggaagacgt tggattcgat ctcgctgcgg acgccgctca
CC“gﬁbﬁgC%tgi‘ag@fg%éﬁa &g@%@@@&%@&‘ﬁéﬁg@%@ﬁ?ﬂc ég% caaaagt cag

a_a t g gcgaacgcgg
tang% ?%[%g%%taaagg %&Egt Ccag%f %%g%@ctcct 3660

acaﬁmgﬁﬁé&ma%%@gmgn %Q;tgtgé &Eggélaoegc%ot acgtg gtttcgggac
t gaat gcgca 20 ggccacggtg gacatgctgg gctgggtcaa

ctigROi gagted sagatogbegeets bietraccagatza78% Page 74 01 March
2007 FPO4-0397- O0SG FY( Sequence listing) gtggcccctg
asagegffipretigelendseatynase skegss giercefdyeaeec gkt cccge t gat act cgt

3840 ct cgaa tttccce atcctc gggggcagcg
“3%5605%‘&%@%“8@88& “?%%g ?@ﬁ@g a%g %%%aac% gccgagegt ¢
gaatfg{g&?éa‘&g%&%ga G ML COAGE LACHL %&Eﬁg ; ag@t agcagc 3960

tcggCa aaggctggaa ttcgccttct cctgctctcg caacgagcgg

ccgta@@@@é@@@dg Q20 aggalali9@CQ0Cc8A1GLYCYEE Cgaat ttcgg
ggt caagat g actctgaggg tggacgaacc 4080 ggagtcggtg

caagptiattgetitccit@gestdgageqget birticacygdtt ¢dét gt gccc t ggt cgagac
4140 cttcaagcct ggtacctgcc ttttcga%aa gccaggagaa

totoRjiE AR ROt 8t YRl esAT A AT et ekt 1P c ggcgagt acg
= IA92 AL 96 S5gR0CeALC, dagleLLeag, 1l oottt 4260

t'cgcea caa cca acgcgaattc ttcgctgagg

ttog@Gal QAL Bs gé‘o’%t&@gg 13 Ogat Lo taRIGACTGYY accacaggag
agaaagcgca aggcggcgaa gccgtcgcgg 4380 gagcctcagt

ctgdegaaatgeiieigaancggascglgeogaaataagagranaaaca gccecceggtt
4440 ccctctacgt tcgacctgct cacggtgaag gagactgcgg

caaggeaiqt (rEgagHyc it icatyeeayeAS 0L aaggesaret B8t accggcet get
LR R PSRBT L2200
whA850L008 4020, ngAcsacs, spsnagecls coclooolco
agg@@@ﬁc&f%&%&é& Rt CanaJgeteddal@etashy ccacg at aacgcaga
accjgzggg getgecagty gepataagte gtgtettace gggttggact caagacgata 1560

gttaccggat aaggogeage ggteggaetg aacggegept tegtgeacac ageccagett 1620

geagegaacg acctacaccg aactgagata cctacagegt gageattgag aaagegecac 1680

gettoecgaa gggagaaagg cggacaggta tecggtaage ggoagggtog 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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ggt cggacaa gagggaagaa ctgccgttct ctcgccgttg cgcggcegtag
ccgccaagcg 4800 ggacgtgtct gacgatgcag cgaagcggag
t cggcaggcg cggcacgcgc ctgggcttgt 4860 tacatctgcce
acaactgtcc gtgaatctct gccagctcct gaaaccgctg gt cagybdearch 2007
4920 tgcggaatcc gtga g% (ﬁgg@Q L9 glghcattcg

g

agaleb©& ?&%9 géﬁ{g Ao £ atcdd Ggypgctgettcct
tccagtcggt ggc aactgg gat gggcgt g agggtccgag 5040

teg QR GGt b coglab @b LARSRCi8QGE EBbete gt ggag gttt gtgatc
tcgcacgccg 5100 cgaacgaacg gctgaacgtg cgtatctggc
geciggut Tergy ot sogtt ggarcesct gregautitgetedl 61320 caggcat aac
tcgccgtacg acttcgacgt ggacgat gaa gagaggcgg aactggcttc
Eoogg G BT AL EREEGEAYeEEGAR: 68 0ggct got of

t.c t cgtctcggt
aag%g%gé%% %% %g?%r@%}%%% %Cga ngg{t%gc a%:%gggct cc 5340
%g%gkgggggatg&$ aae@: dolobh 9598dct 98hgaccct ¢ acctat ccgg
gggact ggct 54 tacggttgcc cccaccggcg ctgaggtcaa
mm&agamaggMggﬁ&g&@gﬁmmﬁmtmmﬁ@gg@n¢m§4ﬁﬁo ccaacgggcc

gggcattg cctggat ggg tgcgt ggaaa atg %ttcc aaagccgagg
mg@@%@“&ﬁ@@gYE%@Tm%ﬁﬁﬁﬁm?@ﬁ¥mdgpﬂﬂ¥@99 2 G FY( Sequence

listing) ¢ ctc cat tttcacctgt acat cc tcctcat
g“ﬂﬁ&ﬁ% éﬁ % @&ﬁﬁ?“?@@@gmg8?8@§ﬁgg?§%atgctgagcggg

oot AR tg@@ L2062 ¢ 86292904t 9aagaccc 5640
aggtcgcagg ccg tttCC gggaagct cc aagcgatgga ttgaagtttc

aag @b @0 9lc@gielc pl@Rcce bigGh ASQ@iehidcg @@ G@aCY0b Cgt agat ca
tccggacccc aaggaaaaag aaaagcacgt 5760 cagtgccgge

g%a@ﬁg@@gﬁgg%ag%a@gﬂgga%gggﬂamgagamgggﬂH@gatc cgaaaaggct
5820 tgcggtgtac ttctccaagc atg?aacctt t gccgacaag

secilist age ggtﬂ@%ﬁgﬁﬁ&ﬂegtmtggf@@ %3t g§cagaaaacgg

ttc ctacc gcqgt tc 5940
tcg%%g%%%% Cgé%? Cacag‘ﬁgg%% &t 6%ga?g%§?ac ctgcttttat
mm@g@gﬁgggkg%gg@%gwg&gagagaﬁga%&gag gaa cgaagatctg

ggacccggct ttacgaggcg gtagcggcgg 6060 ccacagatgg

cggRgbaaggega sigatgeganyt aagegt fagagggoaccgct tggacctcgt
6120 gaccggtgag attctgggca cgaagacgcg gaaggttcgg

dg@@@@@&@@@ﬁ“&@&Q@Eﬁﬁ@ﬁﬁﬁ&%@@&@%@@%&%%d@6%gataCCtgt
? t caat % ccc catct ctcgaa cc Lcagccg 6240

Heapoeter dige 8 ‘chgﬂ t@té% 6“@93 Hcgeet tteggetttg
i fh £ 5 :J96s0l L ct ggt gat

e Cg %Ctg C%C %ag%rga ?gggggf%gag% gég 9%% % caacgact ga

cace@Blc bl o G0 gepy altheak slgecgdnget Ct gt cggctaggt a
6420

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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aacgaggtgc tcccgcgcga gcttttccat gtggtcggcc aatgtcagct
cggtcaggac 6480 aacctgctgt tgttgcgata gttgtgtccg
cacgggtcga tgcttctg ttgcggcata 6540 acggttttcg

tcgttcgcgg agagt gcggce taaatgaatt gcatcctcga ttgag@hdybageh 2007

6600 catttcgacg cgga%2é§%?4ﬁg§¥g g§&%gﬁﬁh%tgtct
cg

taataa, t.f.69090908095 tgccctccca
gg%%?%d?gf%cE%@%%%%%%%%Cgtgaaé?%hg cacagtttc 6720

cetde@PabafRet o Le0Plebdolag@abgeiid bacbacoemaatl ggggcat gat
gtgtgcgtgc 6780 ctcggttcag gggcgaaagt tcgacacctc

ceggaras geragguc ictcegere attitgsce tardtgraiaagee @84 0960 gct ggcaac
tgattcctg attcctccgc gtacgagtac cgggcggttc aggtcgagcc
AP Ee ggeagaA e ngfg%cga@aa%aécgé FEaAEAC g??%gaact ct gag
agttcc a 6 c c gt gt ggt cga
oo R B e e D 79020
gﬁgag%ggﬁ@&%ag%ﬁ%ggﬁk&gyggﬁéggkggkgggﬁaﬁ@ggat gttgcggggce
cggtggagtt 7080 ctccgagatg attgccggtttctgggtttc

cticgeGCagtgyt titegaomedzgiaggtcaichagaecedd 40200 aagcgecgt C
gcttctctct gatcgctgat cgtcgcccct cgaaaggttc ggaaatgtcc

ceaqTRyReCeAgiang GEraniaisr agEatcrlg ERgleiceg algE g Jd gecct cgt go
tcogtgtttgt gctggttgcg 7260 Page 76 0 rch 2007
ctefeni b R oyt S TR I P aE R ERhaqt t goo
ggt%%&%%&&@g% G GE CAGL IALEALLEAL AL CHRGAC tgtgceget g
320 agagt gccgg ccgatccgaa gt gggaaaac ggggt gttct

£ag&89A GPictdE YOG OBEt Einal 3 aaaddd fodcbdet £146ggaagagcet
ggggccgttc agcggagggc agt acat cga cat agt gagg 7440

cecigle@yrdagdgytoacygargagygtitceg gragogegacerggdt@aggt cgget gagt g
cgtttcg%c 7500 tcgatgaatg tctctgacct gttggtttct
geadsfeiap 8 %egw%?@%f%gég@é%a&ce tEeEeegyeeEesd>%at ttcgt t

a5 94980 SOLAURIRRL S31G81 C30L 05! 000 021 aacccg
< >

i T

tiegacacct acatcegteg cocctegaaa ggetcagalg cacticcacg ataacgcaga 4740

geteggacaa gagggaagaa ctgeegttet ctegeegttg cgegpeegtag cegecaageg 4800

ggacgtgtet gacgatgeag cgaageggag teggeaggeg cggeacgege ciggeetigt 4860

tacatetgee acaactgtee gigaatetet gecageteet gaaacegetg gteagggeet 4920

tgeggaalce gigacegetg atgatittig gicteaticg ticccccgeg ctgacgatgt 4980

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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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%ggggnq@gggg L %mgﬁﬁﬁ gctgc
R e e eleTolope [ Re LCToTn ofe} gagggcgcaccegce

accgt ggcgg tgcggctgac cgatggggag gaggccgcgt 300
gctldghalt e GAGYL: taQeEe bgdatcOatogegateggeayed Cgg ggcat gggtg

cgt gagcggg 360 cggtggccgg ctatctcggg aaggtccgcec
agelcgrasgatdlyy ceagtigyastys dggeiogngea? 070t ggecgegga

ggt cgccgcecg at gcggcagc agat gacgaa ggtg aac aacctgaacc
“CT&'E% tg%s@%?@@%@aﬁcagﬁﬁ%%e%ﬂ&%&eﬂﬂ@@e@ﬂ@&e%@ gggcgccgt cgca

¢ gaggt gg

-SSR | S S0 00
@q&%gﬁﬁ@@§%§mgﬁ&9£@&§&hg%é&ﬁﬁ&gaﬁﬁﬁél@ﬁﬁcang gcagcgaccc

gaaggggttg 660 gcggcgtatc tgcacgggcc ggggaaggcc

tecteBIRe CYGRCEE MYLLRGC YRR CURGPaIUYLettERO 5940ggct gat t ¢
ccggcgggac ggt gat cgcg ggat cggt gc aggt caccgc caaaaacccg

gcogEg@Cs HKEECHE RYHYC I Lre gt crtaggetge¥0gccgegacga
acgcgc t t aagccg 840 catt tcgct gc
e e R SUBKG Cutes PR e 4 £ o 000"
ccafGHQAGALEH, %&%&&QG&Q&M&Q%&&@&F@&% -0095¢ t Cg agagtcatcc
gt gogt ggcg gt gcggcacg acgacgacca catccacctg

gac@@%@taﬁit%& QOelceg aldchicbCRYIREI LG dtOs18Page 77 01
March 2007 FPO4-0397- OOSG FY( Sequence |i sting)

cegRCiE e satElps agegeect dggtegrgaagagtae ge¥gagg t gat gcgcga
ggt cgaacgc 1080 gcgcacggcc t at cgaggt ggcgagcccg
mmé%@%@ﬁ@%%%gﬁ¥@§@6§@%§“'@6 %’1f%% ggcgagcaac

c acgg tctgagggaa
R N C@%%%ﬁ%%?a@g%%g B gccaggot o
wmgggggg&gaia%%g@ggag&go&ggﬂmﬁa&&agQC@ﬁa acccgattac
ccgagtgcag gtgcggcgca acgtcgcgaa gacgggccgg 1320

aacbgaatcggeds. atiagalstgagcCalgapcggtgtacgBtgacg ccgccgggga
gccgatctgg 1380 ttgccggect ccaaactcga ccggggtttg
am@%ﬁ%@@Fgﬁdmag@%gga&éﬁa@é@@%ﬁgﬁ@@mlﬁwg agaccccgcc

ccC C C cgcggaagcg gctcgagcgc

e Siee e%%&%q Jeana0a0" degtetoony

: ﬂd bERDLY" CeEET 48 gt cggcggeg
carré %%3 Ja‘é I RO ¢ & d6agd cccgegegaa

g C ggatccgc cgaacagtcc 1620
mgg%@g@&a@@@aﬁ@@@laﬁ@&@@g@&ﬁ@@gg@gﬁ@cgbbgacca gccaagaccg
ggccgaggag 1680

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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caggct gccg aggcagcgcg ggtcgcctcc gctgtcatgg gaggccaccc
gacaccgcta 1740 cgggacatgc tcgccgccca ggagcagcgce
cggaagccgt ggactccgga gcagaaacgc 1800 cagtacgcga
ccgcaaaagc ccaagcagaa cgcgccgcga aggccaagga cgccgeydkach 2007
1860 tggaccgagg tchﬁ% (ﬁgg§§ Chag. ggagacgat gc
gca@g‘t‘t@g@%g‘c&@?aa ChLQGOARL S aag‘cgg@g% Yehoaggacggege

ggt cgat ¢ acct cgaaga aggaccccga ccgccagtac 1980
agﬁ@&ﬁﬁﬁﬁﬁﬁﬁaQﬁ%&ﬁQ@ﬁ@ﬁmﬁghﬁﬂﬁgﬁgﬁmﬁﬂﬁCB&@CCg cggccacggce

cacagcgaaa 2040 acgcaggccc aggcgatgtg gaagcaggtc

stic by geRyarascagreyt azegasyy rdagerarrt2d00440agagecggt cc
gcgcgt gat cgcggatctc acccccacca aaccﬁgccga ggt caaaccc

cca gg@ca%%@@6@%@%§M§E6§@§@§%%¥%%8@5&%@c Ragt cggecec

2 t t
o BRI BRPRRSREE 220, asgrecapy 0 compaaic

gmggg%g@%gggg%%%%gg&ﬁ&@ugﬁ@&&g%&géwggﬁﬁégtCca agaacaccat

cgat cgct ag aaggtcggtc gtgcccaggg tgcccaggat

caaggeigtaatadgangeccpoge gaaaga ghgeeat aget 2400 cccatagcat
cggcgcgt at ggt agggaaa atgatcttca aacgtattgc tgtggtcgtg

2460 ctcgctggtg gggctttggt agtgggaggc agccagggg

zg tddtgctac cacggtttca 2520 gctccacagc cgagtccttc
a1 cggtg gtgccgacgg ttcttccacc agtcactttc 2580

-18CGgGegett ctgcgcactg cgaggcccag tacgecgtcgg attcccggeg
atgccgtctg 2640 attccacttc cacagggccg agcgatctgc

<22b:gggcggcag ccgctgecccg ttacgcagecg 2700 tgccgegeceg

<22gaaRETlaggt agaacgt gag cat ggacgag cttcccacct tcatcgccga
2760 Page 78 01 March 2007 FPO4-0397- OOSG FY( Sequence

<400t 8%i ng) cgacatcgtg atggccagaa cgttcgacag ccctaacggc

CC%%&@P%%@ %@%&dﬁ@*ﬁ%“ﬁ%ﬁg ‘CHEE®EgdYg ccgttcgatg

2880
oL SNSRI 2000

aggagkg&ﬁggﬁcgﬁé&cmggﬁggggﬁgaﬁgga%&%Q%Cﬁmtggcacacga
ggaacttcgt caaacttcgc cagagttgac 3000 gtttctaggc

cigaigacgantes aggic bacggotgitgaadzsignagoccyg acaacgcgat
3060 cgaagccgtg gtctcattcc ccgctccctg at gt gacgca
CW%@%@%%ﬁﬁﬁéﬁﬁgﬁ%ﬂﬁz%&EGQQQQM%gﬁaﬁﬁgaaﬁt Ygggact gag

aa c.¢ ?tcacc tcttc cgtt acttgggact 3180
ggm@%“éi% JreregyEcasgyge 2%58§actt gg gt t cat gaca
cgg#t%gcg c@a@c‘fg a cQ ce Ea%% %é% b ‘&g&g%a%%%%‘“ agtt cat

ggaa ga ct Cc gga cgt gacct ac
cgggcg%%gggtcgagcgq%tgg@@@@a@a@@@g@@g@e tof@aggCB@ac cagtgagagc
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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acgat caagc gccgcctgcg gtcgggcgcecg ttcccgaacg cggtccgcac
tgccgacggg 3420 aagtggatga ttcccctcgg tgacctatca
gcggcagggc tgagaccagg gaaaat ggcg 3480 aaacctgacc

cggt gacccc ttcaaatgac cgggtccgtg acctggcagce tgagaltybaech 2007

3540 gagctccgtc agcg g& (ﬁgﬁgg g ad. ggast ggeca

acodeadAAL5AG teagal LA, co9AGAAGAIC pfRCagat get
cggat gct ¢ gaagcccggc cggt gtcggc cctggagccc 3660

gg@ﬁﬂgﬁﬁﬁkﬁﬁﬁﬁﬁ@@@gﬁggﬁgk&%ﬂﬁ&gﬁﬁ@x&ﬁﬁgiGﬂﬁgg ccgccgat gg
t cgggcagct 3720 acgggcgccc tggcccggat acgtcgacgg
geepigtaed oepyeEetagpyagr gaetisgeygtrastcefci3ig8ha B gcgt cgt
gagctt tcccaccgtt ccggtggaga ttcccatctc ctcggcgatc

ﬂﬁg%sC&%)CC%%Ceaj%ﬂgca&c%Pe&Cﬂ LG BIRE2ET ety > P gacggece

ctcggag &g?c%%g d c%%%%?%%%%gogcaag%@cg ggt%é?% ggg%ca?%gggoggggggggg

mgﬁﬁgﬁ&ﬁéﬁ&&cﬁ%z £ALE k& SCIRACEH &b @e t BREJJC ggat cggt cg

ttcagcgccc acggtctgcc tcccacaatg cgttccggtc

ttgegpat tchaa gt c@eietgtidctogicacggapeRcacecg®80144gcget t ct t c
tcactcatct tgcgaccgcg tgcggcttgt atggcgatga atgtggcectc
agaoPqoger COEFEWE B EFE Y HIEECEe e Rblereey ghhcttt gt a

at cca taat a 4200 ccC ac cgt agct
e e U ROV YR L BGREr Bt O EOAECOaTLt 4280
toe L ARG Gha %gagg oGl Gt %Q%&Jc%aaS&E@t RGAL € gcggecccga
ggccggtcgg gtcgccccag tggaagcgga tttcgcggta

gogBRGELARBI e ¢OEQE998 c60aR6RGEYC: £38M:gaPqagl L CTY
ccgaggccga tcgggttctc acggcgcgat cgggtttgcc gccagcgegt

cagZhpAQ) agdeapyeng getedeged aygBitgreRgracagictzeegedt d7¢agct cggcg
agggat cgcc gctcggtgtg 4500 Page 79 01 March 2007
ng@p%% 5 0@5@@5@&%%&6&%&@%&%@% $rgrcgadt®aat gg

tecccagt cacc t t C tettg gteatc C ccgaat agcc
ol e PPye SRR e l0 i B SRt P00t ace
teeGALGERGEL0 BASEARACAM AL 2L o] ACHACHTIIHEIL ACT CYQ
t gcgggt gaa cggctctgcc agcgcccaca cagcgtgtgc 4680

teedieOrs e2ask@c OgNGagidiciatGaniads g@e@itic ggraga ggat gattcc
cggccgccga 4740 cagcgcccgc agcgcggegt ccgggtggtc
gccga&g@la%‘e&@gﬁc a@@a@@%&quﬁa&?@@gmm@ cacABLPa QL%QJ cgggttc
actc agcggcgat c tct at cgccgca tccggtagac
seeJa5e Pefe0gE CORGY A P EE F EGECAGESe. acagogy!
9 ctcttcca
e e
cog@bdebLQBbAGGRCALIL DG 0L ARGEGRLRAGELL et T tctggageyy
tcctccagac 5040
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
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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 éggg(ﬁg§§§ c gge@gggaagtcg
czaQREBGHACAL &@Q%g&%&gg teatBO8A Cf,4 cgacgcecag

gcccacacgc acaatccgct tcccacgagg gacaccaccg 5340
cactAPCARCRE cGtECaage@dteagtaghbalheg@agegugccyg gtactgctcg

tttgacagga 5400 actgcagggt cggtgagctc gcgctgggcg
cagqpatiecitameieac gheg el eitegsyyegreteggt aaz®480 2%46cgcet t gggg

ccaagcgaag acacccaccg cggcagcgat ggcaatgcac gtggatggga
gctgs@%gca‘g%@% BREEER g@%?a BeEEaareery o’ ccggecegag

gm&eggcata a%& t¢ é%t%‘tg& Qac%%§ gcco E%Qa% %ggb% caccat cgcc

gca adag caa cac ccatgagcg 5640

cga &&ﬁﬁc%&&ﬁ@gé%g%aﬁﬁggk&%%&gmht@ﬁltgCgC gccagcccgt
gaccggaccg 5700 gcgaagcgtg ccgctgggcg gceccgecegtg
gtag@aetpgicees Qgicgtregistacct gagetgitreadtc06180gt ct cggt cg

ctcgttcctc gecgtcctcac ctgeccggtca gccecgtgacc ggacctgcag
%mgﬁaﬁcg@@ﬁﬁﬁﬁﬁaﬁﬁﬁgE@@@E&ﬁ@@g%éﬁﬁ%@@Wtgmgcaacgtcgt
ac aaa accct 5880 tacccaac aatcgccttg
AL LY RS S EERT ablhaa0a 5040

o SHSE CAGALE QALLARGENL GRERRGADLAGACARRCT 0 aat ggcgaat

ggcgcctgat 6 t at ctccttacgc atctgtgcgg
acgli@ldolgb@E R0 QGG GELELREH GLL8Y.LQABH 34t@Caat Ct gC
tctgatgccg catagttaag ccagccccga cacccgccaa cacccgctga
%@@%@ﬁﬁa@@@@@m@@gag@ggggt@g@@mﬁg@@@m@ggtﬁatccgcttac
acaagctg tgaccgtctc 6180 ggagct gc atgtgtcaga
mmﬁ g E%C@%%%@%%@%ﬁg&ﬁé@@%@%ﬁﬁwﬁﬁﬁ dhggg 6240 Page
gyence listing)

Seg)
gag‘%%"?% Gt °°{g ’ %’%ﬁ""% @%C“tgg“%%%aaggg%Cg?at?a%a gata ataatggttt
gacﬁécta@gi%&&ggt c@ggg@ctc Q&gﬁh%mgtétcégtc Ec@& QﬁQG@t gt gcgcgg

aacccctatt tgtttatttt tctaaataca 6360 ttcaaatatg

geghaatte et cae ogagagaalfo@s catcgadcaaeatgetronat aat at t gaaa
6420 aaggaagagt atgagtattc aacatttccg tgtcgccctt

acgggegcecietcriegat @qg@&ﬁg@@ﬁft‘egg@#%gctaﬁf @e@ftctt@ X8Gtttttgetc

accca aaact ? aaa taaaa gg gatca 6540
Cg%¥ﬁ@§%%@? ‘% @%ﬁ??@ %ﬁ?@ﬁ 5 gﬁb t caac agcggt aaga

B S AR 1
cgtg‘g%%tahgga&gg GEOQ8GARY A0 CAAGI 6@ HEGCHRAt ac actattctca

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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gaatgacttg gttgagtact caccagtcac agaaaagcat cttacggatg
gcatgacagt 6780 aagagaatta tgcagtgctg ccataaccat
gagt gat aac actgcggcca acttacttct 6840 gacaacgatc
ggaggaccga aggagctaac cgcttttttg cacaacat gg gggat ehdprch 2007
6900 aactcgcctt gatc BaseY %&e gaagcc

cag&ga%(‘g(‘g%?c@é‘ag &% Qa%@c%é g C agg&c@ Ga EQOCCt tagcaa

t ggcaacaac gt gcgCaaa ctattaactg gcgaactact 7020
d@%aﬁiﬁkﬁgﬁkgﬁ%@@g@ﬁ%%%m%%&%&%&ﬁ@@%ﬁﬁﬁga%ﬂgag gcggat aaag
ttgcaggacc 7080 acttctgcgc tcggcccttc cggcetggcetg

cttagpdel atstagieds tgratetraateedigecg agecyat @acsBikd0168¢gcgt gggt ct
cgcggt at ca ttgcagcact ggggccagat ggtad%ccct cccgt at cgt

gtge?%acgg%%gw Spesfisge g&@@%@@%@@%@%&%gﬂ@%é& t at ggat gaa
c c cactgatta
Cagcg %%%%cag é”%%a ?%%%ﬁgg%&ghggﬁact 7320
ctgdeb gggctcga@gtt bfanastiguakiidiaatlubaagaggat ¢ taggt gaaga
tcctttttga 38 taatctcatg accaaaatcc cttaacgtga
geegtehiol sggiotegs acbigagegicegtagaserCccddd 0192@gaaaagat
aaaggatctt cttgagatcc tttttt tctg cgcgtaatct
g“@%%@&ﬁF@é&“%@@@“g&ﬂ@ﬁ%éﬁﬁﬁ@“@éﬁ%@@%r@ U cagcggt ggt
ttt atcaa c taccaact ct 7563 ttttccgaag
aoige e PR %?gt@ﬂ@gég%@“@%gg@%%%&%%ﬂgaﬁt fgtce tictagtgta
ctigh@f e ASCHLANLLA HHECAGEAGL.EARIRASHE (Ot ageaccy

cCt acat acc cgctctgc cctgtta ccagt ggct g

cag@t@6 Ggiltgg: g@ggia@agao&@cgagtg,‘gtcta@m@g@@t tggactc 7740
aagacgat ag ttaccggata aggcgcagcg gtcgggctga

cteapdtgOg g cftgragscazdledizgrecagart P2gagcgaacga
cctacaccga actgagatac ctacagcgtg agctat gaga 7860

aga%é@éggté%&‘i?@%aé%ﬂfté%@%@ag&é 8GR SR aését at ccggt aagcg

e b e P RS0 e 0E 5170 her

a0 cteFRs Q32 PR F¥ SaguRNGE.chdo5t4408) cgggtttcge
cacctctgac ttgagcgtcg atftttgiga tgctcgtcag gggggcggag

actgBd44) cooii il ggaas s aacgecageacacaagageet $460 t t acggttc
ctggcctttt gctggeccttt 8100 tgctcacatg ttctttcectg

ccg@@zggafae@s@g ﬁt@@@ﬂt@@acgzcggcgﬁgm%@@ctggg@tm@ cyeett 8160
w38 0R0EL 1 RSEELc Aoctsagseq sacgangRg cucagcany
ccacqg % ctacct‘a:tg%% &g%&gsggt Qacg %&a‘a&é’%gc c@ca%%ég 56% gcagct gg

acag aagcgggc agcgca acgcaattaa

gacg%%& gcéc%%agég%@&cﬁdé@@g@@kigo@%@@@gé&@ asggctttacac
tttatgcttc cggctcgtat 8400

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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gttgtgtgga attgtgagcg gataacaatt tcacacagga aacagctatg
accatgatta 8460 cgaattcgag ctcggtaccc ggggatcctc

tagagtc 8497 <210> 96 <211> 8487 <212> DNA <213>
Artificial <220> <223> pRET1002 <400> 96 ccgt ccltéarch 2007

cccggtgect ggtctgegt CF%Q-%%7%%—%Y%%EI&QES%H% ctatcctggt
cctcglgata %@&M%%?tgg %&&Eﬂf@ﬁ%ﬁm%ﬁ Q6EC gttgcgcagt

gacttcgtca ctgcgtaacc 1 ctgggcgctc gectcccatt

apg@@aittiegeha «RGAGAAQG9GIatat agaltga gBegct gacg 180
ctgcatctga cgaccggcgg accgaggtcc gcgccgetge ttcgecgggec

teagpotegadergggdea4 it coeiggigtadtgugraeceyé accgt ggcgg

t gcggct gac cgat ggggag gaggccgcgt 300 ggatcgacgc
28 ét@fg@%f%a@%%g@%ﬁ?ﬁ%@‘égﬁw%? §d€t gggt g cgt gagcggg

c a c cgaagaccgg

e e R B B o s

otieBH S GAEANE - AR 8 AEHRR A9 GELIRAG AR CGhaacC 480

agat cgcgag ggcgat caac gccgggcagg tgccgtcgca gat ggccgag

titet cachgeagartddlat sagayatggetse ggagaggégy gggcaggagt
t ggggcggat ggcggat cgg ctcgacgcgc 600 tcgacgacca

eetEefceEr e cogategerratpeteagEatdy it agtigaccc gaaggggttg
660 cggcgtatc tgcac ccC aaggcc_accccgcaca

gﬂ%%?%%%@%%E%%@%aﬁ@%@@%%%gﬁﬁﬁggggﬁ' Wzghcggcgggac

e QO ATLEACH GARLE 0006, A0LERC CaRGaRARacCCy T80
acccggtggg ggcgggactt cgagcgggcc gccgcgacga acgcgcggat

5ac @0 L ARPEL G 8@l @HOgE AbdicgRrlegeligcgigt gcgegecec
ggggat cggc ggctgaccga taccgagttc 900 Page 82 01 March

aacPROVzatcEREY 1:0Q@ L QRBGE e {iBequre Aczesckies toP9ly) gcggacat cg

cgcagacggt cgccgagcgg at gggcttcg agagtcatcc gt gggt ggcg
w“@%@@C@F@%ﬁﬁ%ﬁ@&”&@@&@@ﬁgﬁgm%%$€@§€gf%zﬁctgtctccc

tcogattt tc catg 102 ct gga acagcaacga
e DRt R A e RS 000 000 1660
mnggg&@gggﬁ&%%g%&@gﬁgghgggﬁg%%%g&gggag@@ggccc gt ggccggca
agccagcagc 1140
gegtggotict cgeggtatea tigeageact ggggccagat ggtaagecct cecgtategt 7200

agttatctac acgacgggga gtcapgceaac tatggatgaa cgaaatagac agatcgetga 7260
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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ggcgagcaac gccgcgcggt gcggaccggc aaggtggcgc agcgggacgg
tctgagggaa 1200 attgtgaccg ccgcccgcga catcgccgca
ggccagggt g tgggggcgtt cgaagtggcg 1260 ctcgtacaga
acccgattac ccgagtgcag gtgcggcgca acgtcgcgaa gacggtbdipgch 2007
1320 atgaatggct acaggl, §§g4ﬁ§ég§sggl Laggt cgacg

ag &

£co999a tel Iy ccaaact cga
Cﬁ%@%gggt??bﬁ%%%%%gtég%mébctgég%%%ﬁgacgctgacc 1440

cetafbdAE 6LEYGC LYYRCE PeQbitcCEeCHPs@RGPAYACIJL gC cgcggaagcyg
gct cgagcge 1500 gccgeccgegt gggagcagcg ccgccgcgag

tectgregttiyge gtaiguagticteelagetgpergt 46560 tgggagcagg
cccgcgcegaa tgttggtgag acggccgggc ggatccgcgc cgaacagtcc

'8a24%8 ggﬁ%ﬁ@ﬁ@&@@ﬁgﬁﬁ$ﬂ§§ﬁ§8ﬁc P@%ﬁ%@%&nggttgacca

caagac cga 1 a cagcgc
o BEFRISES. SREEARORER.A00 ROBALEcayoncoscaco
mgﬁ&%@@&Q&%%ﬂk&%&%ﬁﬁ&%@g@géggﬁﬁgngﬁﬂﬁaQQGCgt ggact ccgga

gcagaaacgc 1800 cagtacgcga ccgcaaaagc ccaagcagaa
tgtgegiegeagefazRgyce arygac tigedig cgaaaat 1860 t ggaccgagg
t cgccggegg cggctaccag cgggacgtgc gcgggat gaa cctgcgactg
gﬁﬁﬁﬁﬂﬂgﬁgﬁgﬁﬁ@@@@mﬁgﬁﬁﬁ@@éﬁ@%@ﬁ@@ﬂ@ggﬁ acct cgaaga
aggaccccga ccqgccagtac 1980 gc ggt ¢ aggccgacac
qﬁ%g@@&@ﬁ@%ﬁgﬁﬁ%‘”g &Y cggccacg%g&ﬁacagcgaaa 2040
acgcaggccc aggcgatgtg gaagcaggtc ccggccgaca agcgcaccga
<216t @ggccacc 2100 agagcggtcc ggcgcgtgat cgcggatctc
<2]@€@ggycacca aacccgccga ggtcaaaccc 2160 ccggcccgcec
<2lgeagggacc aaccatgccg cagtcggccc cggggtatca gccacccggce
<2122 2@ificglyjcgaccgag gt cgagaat ¢ cggaat ggga ct gt gagcag
agagcgagaa ggctttcgtg 2280 gagcgtaggg aacagacgca
<”§>c ,% a agcat gt cca agaacaccat cgatcgctag 2340
<2 aﬁg% gé?c gt gcccaggg tgcccaggat gcgtacataa cgcgcgaaag
o8t ggatacct 2400 cccatagcat cggcgegtat ggtagggaaa
ccgRLOALELEER 2RCAALLOG L IOV CUlB:A460 ctcgctggtg
gggctttggt agtgggaggc agccagggg ctggtgctac cacggtttca
gacbith) cgggiegatagsgagtacitiegagtagegyt pogt gccgacygg
ttcttccacc agtcactttc 2580 accgccgett ctgcgcactg
cteggepaly gesteeqat cachieegfe efeesgepeasreitaggegctemcg c Byt ct g 2640 Page
83 01 March 2007 FPOX-0397- OOSG FY Se%_ence listing)
ClE PR BATRIORS CHAHTG ST B TERREt 8T8 580y 5 cag ccgctgcccg

B e b LC T RN
gdacgag ct c ca 5 c cgacatcgtg
gﬁ%%%%Qﬁ%gﬁﬁcQﬁ%ﬁﬁgﬁﬁéﬁm%ﬁ%k@@ﬁﬂgﬁg%ﬁﬁﬁt9&190 tcgaggt gaa
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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cactccgcgg ccgttcgatg ctgcggcccc ggagggtgac tactgctgca

ccttccggat 2880 cagcgggaac atggatgccc cttacgacgg

attcggt ggc ggcgtcgacg cagtgcaggc 2940 gctgctactc

gcattggcca tggcacacga ggaacttcgt caaacttcgc cagagbt dykach 2007

3000 gtttctaggc gag dhsget Q&e%B tt gaac
gcgé‘a‘i:&&ac%‘éa%ggt %@gcggggg% ?%%& caftd @g%%ﬁ‘ cattcc

ccgctccctg a gtgacgca C ttcacccc tggcactcat 3120

ste@iagLoRage tgERE LAt @ ARFLYE k@@L Ytwaccyg cttcgegttg
acttgccact 3180 gaacgggggc gtgtcccggt cagggcgggg

accipgeacetgye gettieratapichzes gelt@anastcB240 108t gcggaaa

tgcggattga actagttcat ttggggaacg atgacctgat gaccggggat
ECEBSHO tg%ﬁ?@%&?&‘@%%@%?"é@“&%ﬁ &geeyay '9¢ygt ggacg

R R e e R

atigRRIE A9RLLR Jﬂ&%@g& b&ag. 40860121 6R.0640G8@J9C T gagaccagy

gaaaat ggcg 3480 aaacctgacc cggtgacccc ttcaaat gac

cteptQ@g e gty cacgicggoagsetagagasagecse3sdd 13gagcet ccgt c
agcgcctggc cgtggccgaa gccctggecca gcgaacgcaa tcggatcatc

atznigerDacagsHiesy RS EFGEC terAleaIgmCErCeesE TR A ge t B8gaagcecegge
3660
e L L] B L Ea CEerBaTYy A bobiagct 3730

aga&‘&%gcgc%&‘éc%‘éct%@%&%Q«a@ogﬁ% EHEACEY.ELIGL CQSET aggaget gac

cgcgt act t gt gcaggagctt tcccaccgtt

goc 0B A 088Gl LGRAL Gl eGoniat G.B84L 15dpgCggt act
t caggccct g ctcgcgcage tcgacggccc ggcgacggtt ctcggetgec

2B SR cecpgicge gy ackggizc engewgyetaegye clod? gat gecgcet

ggat cgt gcg cgtggaggcc 3960 cccatcttct cggccagctc

eeegEYaRtegt e LY P T HE e  trg atcvgtre s cieteean d6cc 4020
cc tcccacaat tteeggt e gacctiegtc getegtttce

oo L B s R P B R e B "B c e

ceedBGHACE LA BhIALTAl AR AUYLLUCEL Ladhddlh 18agacagca
gggccgtcgg cccacatccg ggactttgta gtgatccagc gggtaatgga

cagdd0f cefPaRg CPAcG DL giageiccagatiaetgy Bagt ggat cg
ggcctgcctg tgaccgggtt 4260 cctgaacgtg gcgttgatct

tegagtegrRed PR s expeinicaryase calps gepeereytsgwee gy gg 4320
tcgcccecca a tttC gtg cgtgcgggt

gl g 5007 PAYE R B 8%0%%67998%

gcc%g b 9% X% g%&%é‘é%% Lal.c a% aghd tcgg
c ag cga t ctc a at C gct gcc gccagcgcegt

acghAAR agéegﬁggﬁﬁ@a@rtotc@@a&g%@@s@cag&gﬁ e6gesico2gaget cggeg

agggat cgcc gctcggtgtg 4500

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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cagccaat gg gtgtcccagt caccgtgagt cgggttcttg gtcatcaggc
ccgaat agcc 4560 cttgtccccc tggacggcgc gccggaggcc

ttcggt gacg gcggccgcat aggcgagcgg 4620 cttacgacgg
gcgtact cgg tgcgggt gaa cggctctgec agcgcccaca cagcgbydpach 2007

4680 gtgcccgtta cgggﬂg%%ai(ﬁgggg gc. glcggcaga

attcQ9RLGALIEE o5 IAG ccEABERGLL 9GoRICYCIgC gt
ccgggt ggt ¢ aacgtccacg acgagcaggt tgctcaatgc 48

tgcog Q@ e ttheGt Gatiteg altgphceadggegattegeagtzgagt ct gatcgccgca
tccggt agac 4860 gccgtcgagg aaat cgtcgg ttgccagtgg

cga@ale algtggh: AioratagedcegyriceeeiaggesA@2 (2829 ccgeet gt g
tgctcttcca ccgcaaccat ggggaacaca ctcacacaca agatcgattt

CaCt&@% et ECHgEaTe aEae eeiCaeetad® 0%t gt t t cggt t

t t
e AORNEA%. LB MRt it L LR D00 5100
g@ﬁ@gggﬁﬁgaﬁ@%Qﬁﬁ&h&&ﬁﬁgﬁﬂ&bﬁ@ﬂﬁé%mﬁéQ@@GCCga ccggtccaga
atccgtcgat 5160 ctcacctatc cgctcgaagt ccttgagtca

sttaieganaggas @achgebigggeetepoagegescsd 2860 agaaggcaag
t gaaggcaga cgact gcggg aggtaagtcg ggtacggcat gaggtccttc

cgadp Oy Siciraliea EREEErC Y T Beratrga g odrsechtiadlyl acaat cecgcet
tcccac acaccaccg 5340 t agcqgcc ct gcaacc

Btaci) et dAG (e EOPRIR Gl B U C T T Jiagga 5400

gw.géﬁgﬁggﬂéﬁ %ﬁgg kG ggﬁ&gﬁg&gagakcg&acca gtagctcccce

gccggtaa 5 ccg ct gggg ccaagcgaag acacccaccg

gﬁﬁﬁﬁﬁﬁgﬁéﬁﬁaﬂ%ﬁﬁ&ahg%gﬁqgkﬁ@@@gg@g¥@5Zgooacaccaccca
gaaccaggga aatcctggtg ccggcccgag acgat cccgg cgeggt aaga

cetdB &80 ceap iz atayge: vatralscgeeragic ggerec gi@cgcaacaag
caat aaccac cccatgagcg 5640 gacggtacaa gﬁgccgacgc
%fg@féa

SEGHGELgRlage ¥ieayy e FrogEt ggitcg 5700
RN 0 a0 A S BB g oot
aaa&leBC COULER: GGAGH QRRCI0R66:0AT.RR2 Bs4gCat gcaage

ttggcgtaat catggtcata gctgtttcct gtgtgaaatt gttatccgct
gag 5880 agcc@taadizc@ i gacaacaicancgageeggaagsoat aaagt gt
aaagcctggg gtgcctaatg 5940 agtgagctaa ctcacattaa
gmwx@&@m®@@§t%ﬁ@@@f@@@@%@ﬁ%ﬂﬂ@@&gﬁgg@g@é@ﬁcct 6000
catt aat aatc cca ac gg agaggcggtt

ccag ct
el ED £ GO BUOD e GaHETE LEy LgHEtThag Joat cagar s
BBk e 80 A PR G R T ot ggcamage
- - equence 1sting) gtggcaaagc
cotedRdSafLad Rt GAYBRG L GRBIQELBABARIYCA aagt t aaacc
6180
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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tggtgttgat accaacattg aaacgctgat cgaaaacgcg ctgaaaaacg
ctgctgaatg 6240 tgcgagcttc ttccgettcc tcgetcactg
actcgctgcg ctcggtcgtt cggctgcggc 6300 gagcggtatc

agct cact ca aaggcggtaa tacggttatc cacagaatca ggggabhigch 2007
6360 caggaaagaa cat glt B&RYYGE ggccag

gcamg 69i8a8, %%g%%%ggc oo 9GLG t4‘2140t ttccat agg

ctccgccccec cgagca tcacaaaaat cgacgct caa 6480
tge @b @R ARAHc G CPatatgds @ eRggacd atcg@aagabmcca ggcgtttccc
cctggaagct 6540 ccctcgtgeg ctctectgtt ccgaccctgc
cag@aidsie ey catdeet geattetiggtreteistcterataG8 0000 ct t cgggaag

cgtggcgcett tctcaatgct cacgctgtag gtatctcagt tcggtgtagg
C“g@%ce‘btggaf%g@&*’tg&@%ﬁg%“ G%@éﬁgéﬁv’é&”gta@fl‘g@tg@%& d“@ac cccccegt
C tat tatcgtctt
et SAIEEEARG SR IR0 S Lo APLESHAL OReE 2 L0

ole LU S GRL-B9 cc,ta%at@@%g@gfg&g@@g@egég&gg@g&% atgt agg cggtgctaca
gagttcttga 684 agt ggt ggcc taactacggc tacactagaa
cag@oagagtoaicbot tggitat Ch@eege teigekgatdd0 18M@gccagt t ac

cttcggaaaa agagttggta gctcttgatc cggcaaacaa accaccgctg
ctgog@AH0 Saciggatey eageRcE gigoeictaigecrsce ewgrad®lagat t acgcg
cagaaaaaaa at ctcaag 7020 a atcctt atcttttct
oo T B T e A L e Aot ¢ 7080

gcc% t£0hAR.292299E O L. HGLIRGL GRN . AF CRGPCCL g aat cgcccca
catccagcc 7140 "agaaagtgag ggagccacgg ttgat gagag

attofdetad Ghdegled: QQLIGYACERG TG GAbdidagd? G040 t gaact tttg
ctttgccacg gaacggtctg cgttgtcggg aagatgcgtg atctgatcct

ctttgAZB(rgcttcema ele b erg® atidiagpy tacggpaactchagerttitcaldé aaagccacgt
tgtctcaa aatctctgat 7320 gttacattgc acaagat aaa

Cag%%fcég%g ggggaé%eaa%fcc%%faéf gteelged taeht aa 7380
ata it aCCtattC a aacgtcttgc
ctcac&zﬁ‘cgcgat C%ifég cgﬁa%%gg%ag 2oL g2 gee ccca 22?8 999 9 9

aaa aaca gctgattt at

agaRbQYOLALRR. 3LH9QES gggﬁaggé%ﬁ?e%&tat%ggﬁc@t@o s2d@@gcaat cagg
tgcgacaat c tatcgattgt atgggaagcc cgatgcgcca gagttgtttc

agaabbf tedagRen@ gat Qg ccaaaggl agacegitgacaat gsxab gt t acaga
t gagat ggt ¢ agactaaact 7620 ggctgacgga atttat gcct
gtag@w@@@af@@cag teetitye agrggcecagietaytcatieaceset gufyat g 7680
cat act caccactich atccccQ? a aaacagcatt ccaggtatta
gat g

acteGig gﬁ%"&" EEFIREECE € eEHgYC 584t 18 t gat gegce

ce a Gl C o c cct gt tt g

ey BB F e Pl OGRS MR 10T Dagucgcaat

acac%;&@c?i_ gﬁ)@jﬁt@gga BatQ ke VREE R RO fatc T34 - RHBG FY( Sequence
i sting

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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cacgaatgaa taacggtttg gttgatgcga gtgattttga tgacgagcgt

aat ggctggc 7920 ctgttgaaca agtctggaaa gaaatgcata
agcttttgcc attctcaccg gattcagtcg 7980 tcactcatgg
tgatttctca cttgataacc ttatttttga cgaggggaaa ttaat 8fdfarch 2007

8040 gtattgatgt tggag}g %%ﬁ-o@&?-@? ad. fgggat acca

. ) tgagttttct
g hges atssatans 8100 SRR Tod e

tectpttcaib @ 6ckifPuadcadigodh Aagdcd degtagt HECaatt td2gat gct
cgatgagtttttctaatcag 8220 aattggttaa ttggttgtaa

tgematit fgedgdcyicatataicyrs gaetdtigagtpgeagacjggcgget 8280
ttgttgaata aatcgcattc gccattcagg ctgcgcaact gttgggaagg

sl PG AYY 2aeacpgaa fe@%g@aéwwwcw%s%q&fgaé%occagct ggcy

a t t gcaa t t 84 ggt aacgc
<B30020000 L0500 SRORLIARNL 000 ohooa veo

tact Gh&AAERACLEct L GGhfatle £ 9487 <210> 97
go% P R s L iﬁ%i cial <220> <223>

steapdReff LGRS cocg dh@fpactd Taagtgtappatte Clggayt goet ggt ct gegtc
tccctcgget cgttcctcge ctatcctggt 60 gaccagacac

coclegigra geigagiiccctrarcige e g epe glecptg extiticg £68% cgt ca ct gecgt aacc
120 ct cgctc gcctceccatt cgcttcge acaggagggg
CHCRRE LS f%tégg? ‘% “308?}%& ?aé%ﬁg&g Fgigteast %@gigéatggt ‘{fgo cgaccggcgg
e REGOAROLEE ALOGE URLAC I LEAEA00REQG! GA6YCTY 240
ccccggcgaa gcgcacccge accgtggcgg tgcggcetgac cgat ggggag
tatc@R@Y8Q@eHbagtcc @ORkEY aCticE 8Gaed-gg6er0gat ggccacc
ggcagctcgg ggcgtgggtg cgt gagcggg 360 cggtggecgg
cag@haeddacgenl cxaggtee eguvass geagRecggtctagiyigaat g t cggcggagg
420 cggccgcgga ggtcgccgcg at gcggcagc agat gacgaa
et e AR A R B s g BT A ggcat canc
C ca tgcegtc at ggccgag tccgtgcaga 540
=GO Bott " AcOr B0° Jo0tACuAg T 6000Ca0at ggcggat cgg
otaded SR AGAEDE 8RR L GHBEIALERH9HEHFRC GE200at cgcgaag
at cagcacgg gcagcgaccc gaaggggttg 660 gcggcgtatc
aagll@CReQUECLzRA0gargoer sacshcgeagasigct@eccgcac cgaggcgggce

720 cggctgattg ccggcgggac ggtgatcgcg ggat cggtgce
tgeckgigt eearelgit cimaeierhzrerzeyte @R ccca teatecagee 7140
agaaagigag ggagccacgg tigatgagag cittgtigta getggaccag ttgetgattt 7200
tgaacttttg ctttgccacg gaacggtctg cgtigicggg aagatgegtg atctgatect 7260
tcaactcage aaaagttcga titaticaac aaagecacgt tgtgicicaa aatctetgat 7320
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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Page 87 01 March 2007 FPO4-0397- OOSG FY( Sequence
listing) acccggt ggg ggcgggacttcgagcgggcc gccgcgacga
acgcgcgggt gggtaagccg 840 gtgtggcatt gctcgctgeg
gt gcgcgccc ggggat cgge ggctgaccga taccgagttc 900 01 March 2007
gcggacat cg cgcagacggtm%ggggqgggg g gggﬂ%ﬁ agagt cat cc
cao&gt %%&tg 1.%9@0 agl!;gg&t &ocat C acctg
ctgtctccc gggtcgatt cagggc 020 acct ggaaga
ag%&a@@ﬁﬁgg@g@aggﬁggﬁmgcg&&g&@@ﬁg@mgg@k@cgcga ggt cgaacgc
1080 gcgcacggcc tgatcgaggt ggcgagcccg gagcgggccc
tcaogﬁtg@*g@@@f@a@@mamgegaﬁgﬁé@a tggeage@ac gccgegeggt
accg c aaggt ggcgc agcgggacgg tct agggaa 1200
gta ? g@%%& @ggé%ﬁeﬂééﬁé %f%géﬁte% gtg QQgggt g

tt
mgccq%g%t%%été:g% a% %‘5%39@%8 b % aga(ég@gggiﬁégam%

ataa@bGARLOOGT Q&@ﬁﬁﬂgﬁ&&ﬁﬁ&ﬁﬁ&& g2a¢gt cgacg ccgccgggga
gccgatctgg 1380 ttgccggcct ccaaactcga ccggggtttg
aattgatted tgpgteta cacaget guaaaat gagget gagesstd 4080 agaccccgcc
cggaccgcct cgccggcgag gagacggt gc cgcggaagcg gctcgagcgce
@“i@@@atcﬁﬁ@@@@é‘&é@tﬂg@@’%&tﬁ%%@g é‘@@%@c égdg gt cggcggceg
cC a ccc c 1560 a cccgcgcgaa
coe gt Ge G A G CUBOEE BT L e T adihgt oo 1690
tggg@aeggg@gfggg&m%zag_mg%@aa%gg@agmc@gg%gacca gccaagaccg
ggccgaggag 1 caggct gccg aggcagcgcg ggtcgectcc
ctogd@dcg 604188 tgaggccaccc gacaccggta 1740 cgggacat gc
tcgccgccca ggagcagcgc cggaagccgt ggactccgga gcagaaacgc
1800 cagtacgcga ccgcaaaagc ccaagcagaa cgcgccgcga
<ﬂ9@ ¢caagga cgccgcgaaa 1860 tggaccgagg tcgccggegg

ii gdctaccag cgggacgtge gcgggatgaa cctgcgactg 1920
<21 t g aggacggcgc ctggtcgatc acctcgaaga aggaccccga

ccgccagtac 1980 gccgcaggtc aggccgacac cgtcgcgcag
<»gcccaagccg cggccacggc cacagcgaaa 2040 acgcaggccc

<223g9@egaiogd g gaagcaggt c ccggccgaca agcgcaccga gtcagccacc
2100 agagcggtcc ggcgcgtgat cgcggatctc acccccacca

<40ga@¢cgccga ggt caaaccc 2160 ccggcccgecc gccagggacc

WQ&@@@awg@E@W%ﬁgﬁﬁgg@@@¥b6@3@$6@@ég§cdﬁcccggc 2220

acc gt C aat C aat g cg% ct gz gcag agagcgagaa
gﬂ‘@gﬂe?%%%ﬂ%gg@" @"’tgg% gHh g %g gcct ggecga
%&%&%@ %%9 ac Qc% gg gc% tggg%%gcgct%aggol gpdaggt cggt
th caggg ccag gcgcgaaag gtgcat acct
otgod@Doga RELAL RYGHco @%@%Qﬁcéiggﬁl tagggeasat gatcttca
aacgtattgc tgtggtcgtg 2460
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

geggegtate tgeacgggee ggggaaggee accecgeaca getaccgeac cgaggeggge 720

cggelgatig ceggegggac gglgatcgeg goateggige aggicaccge caaaaacceg 780
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ctcgctggtg gggctttggt agtgggaggc agccaggttg ctggtgctac
cacggtttca 2520 Page 88 01 March 2007

FPO4- 0397- OOSG FY( Sequence listing) gctccacagc
cgagtccttc agcagcggtg gtgccgacgg ttcttccacc agtcaét dMach 2007
2580 accgccgcett ctgc 332290%%9 chag.faggcat cgg

acoc%%t%éé‘gg&gé%% QLGSO &tl, @b 6GRAGLLE £8C 90900°

agcgatctgc tgggcggcag ccgc gcccg ttacgcagcg 270

ctetb@eCgegend sdaaned AggicoRgaatgegagefat ggacgag ctt C ccacct
tcatcgccga 2760 cgacatcgtg atggccagaa cgttcgacag

geepedtcaavggest caggtegyiigecticg gaggtegataze®B820 %68act ccgcgg

ccgttcgatg ctgcggccce gg ac tactgetgca ccttccggat
SISCHEBEY LRI GYAAC ALY EL é@%ﬁ%% gﬁ%&%c gl att cggt ggc

A0 SR ORGP RO B 0P 3000

gogibdeb CLAGHG %g%g&%ﬁgc%géc&%%&%@g GooBidlagd tmm)ac at caagcccg

acaacgcgat cgaagccgtg gtctcattcc ccgctccctg

seedipghQRageastgtdsicac cpeeicggrantesd cigbfa Pb@ccgaagce
t gggact gag aaagggct gc cgcgt caccg cttcgc ttg acttgccact

aNZZIBYosFAREY eI BrceetTgEeeCherytgtfg 9’ Vgt gacct gg
ttcat aca ccgctaacac 3240 cggattga
el FOTAGE O A e e L R 3t et 3300
atga%tggcgécﬁg%a‘& cc%é‘cgg:%cg@gdcg%g&gg%gagg%%a%g91%9(9&09 cgacgcagac
cagt gagagc 6 acgat caagC gccgcctgcg gtcgggcgceg
tigotdoE EGRAAEHY c@g@@&@%@@t@aotagﬁg%@a@@@@tg%2®44o aagt ggat ga
ttcccctcgg tgacctatca gcggcagggc tgagaccagg gaaaat ggcg
aga@4B8C cxFa@ct tyyepszagggicgance@sdapcasedigrac 10¢ggt ccgt g
acct ggcagc tgagaacgcc 3540 agctccgtc a&cgcctggc
gcc%fﬁﬁcét@é%’é‘&&‘}gﬁ%ﬁgfgj’@éfé%‘:"@ﬁ@%é ??é%ﬁcfgéﬁgaté tc 3600

t gc at gct ccggatgct ¢ cggg9c cggt gt cgge
eail iy Al e e B R P8 o cgocg
gogkdebefld £GEAL %@%Eggﬁécgﬂga&g 0Q0ea8C.c3420: 18R099cgcce

t ggcccggat acgtcgacgg cttctcggct aggagctgac cgcgtacttg

cag@ 68&} agaegegticgticgeaggagnidctteeaaaggl ti7acggt ggaga
ttcccatctc ctcggcgatc 3840 tcgcggtact tcaggccctg

CeERACBLAGERERSa Legar ey ey ceralc et zoag@m@cg ¢tdcc 3900
a act tccc CtC cC at ct ggatcgtgcg
oG IR SO PG L B ORg CEAgETe Gibagar gt
togae %%gtt & %&té‘ %g j8gggtctgec
ecplhiie (h ke o ttc%&gggcg& saee gt c gettgtttce ggtttgectc
tgeALBO agBEeGt Etggttag@tc oREhHAkGEctc@REQUCIodogcggct t gt
at ggcgat ga atgtggcctc 4140
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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gt agacagca gggccgtcgg cccacatccg ggactttgta gtgatccagc
gggt aat gga 4200 ggccgcgacg gcgcgtagcet cgcttgcetgg

cagt ggat cg ggcctgectg tgaccgggtt 4260 Page 89 01 March

2007 FPO4-0397- OCSG FY(Sequence |isting) cctgaact farch 2007
gcgttgatct gtgcggcttcm%ggghqggggggg g&gﬁﬁ_ ggccggt cgg

gctc%éggq oga%&&g GEG5E8Hs éthQ?a Q. ck Eét&t ke d9 C caggtg
gtgcggttt cgaacagggc 4380 gcagtttcgg ccgaggccga

aw@ﬁ@@@@%&k@cg@g@@g&g@hq%g@@&g&g%@qgﬁga@ﬂgcgt 4440
t ggcggcat g tggatgccga gttccgecctc gagctcggcg agggat cgcc
attegeltcoggLagt @ a4 500z tecagpeoaategigecet igroasadgt/Vtaccgt gagt
cgggttcttg gtcatcaggc cc aata cc 4560 cttgtccccc
IBCBFHEFYEHE GLCYGAG %%“?&%ﬁﬁﬁﬁ ietghgctycat aggcgagegg
cttac t c ggctctgcc
e A R A B LR T 30 ot ot
cacte&BLIaliEAE B iCQ06202100RDRLL Ehc&B06gCcCga 4740
cagcgcccgc agcgcggcgt ccgggtggtc aacgtccacg acgagcaggt
cagtegebCagtigec 48Q08ces atgogygteergactiegatcgtomgeggegat ¢
cagtgcgtct gatcgccgca tccggtagac 4860 gccgtcgagg
getggiagie eateeerg S tgeerRgtagireentrgryaetiagct¥dtaget gttcccagge

4920 cc cct ctcticca ccgcaacc aacaca
RS SRR SR A B L ER Gt S Jacacqtony
cga&&%%%&c?c@t%@ ch&EJu{g%%%Echa G%Q:gc%gé‘ggﬁtogtc §1t26 cagac 5040

ttgagat c cgctcCcagaa acgtccacaa attattgggg tacgtcgaac

gmﬁgﬁgﬁﬁéaaﬁgé%%QM¢@@@@&£§&ﬁﬁgggﬁ@&&acggogggtgaacac
caccctccga ccggtccaga atccgtcgat 5160 ctcacctatc

gaa@gukcgdeagist celsrgagataccyt ghaagyeecteact §eifggg ct cccagcegce
5220 agaa t gaaggcaga cgactgcg aggt aagt cg

caa
Belgg e S ARAE AT CBTE LD B X BEN 0L £ cgacgocag

ac c C acaatccgct tcccacga aca ccg 5340
ool SRTEE MigRti it o edligl 4otk cq ot act gotcg

acgét&aﬁ@%&%&%@g 200 AL IGROGEE ol %%«%g% G48F£gct gggcy
gatcccacca gtagctcccc gtgccggtaa 5 ccgct t gggg

2agl@BA g cgaag LaGane caeagesC ganagagaliigge apggcac gt ggat ggga
5520 acaccaccca gaaccaggga aatcctggtg ccggcccgag

Mﬂ%@gﬁFE@@@@”@&@@@F@&@&%g58@gm§d@€@@@gg54%accatcgcc
ccccc gcaacaa caat aaccac cccaé%ﬁgcg 5640

g@a%%gaﬁﬂﬁﬁ ‘@@‘fgﬁﬁgﬁtgﬁbﬁé?ﬁﬁ?ﬁﬁg?Fﬁg cgc gccagcccgt
gac %ﬁ% %%ﬁn% Q ac%&%QQ%: g%; 9&% &P%cﬂcccgccgtg
ccg t C 60 gt ctcggt cg
%&%%%%Ekﬁﬁhﬁg@%ﬁ&ﬁ@%&%%MQé@%&Sﬁkﬁéggﬁﬁﬁgbgﬁcc ggacctgcag
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



gcat gcaagc ttggcactgg ccgtcgtttt acaacgtcgt gactgggaaa
accctggcgt 5880 tacccaactt aatcgccttg cagcacatcc
ccctttcgcecc agctggcecgta atagcgaaga 5940 ggcccgcacc
gatcgccctt cccaacagtt gcgcagcctg aat ggcgaat gagct PtdMach 2007

6000 Page 90 01 Mar chpRQQ757 58O Q3 zﬁc%% FY( Sequence
cctglaicgt% %&ggatc? %Jgé&tg Eé%gag%{c g%‘é%ogég égcggéég ngﬁ)t C gtcgttcgg

ct gcggcgag cggt atcagc t Cact caaag gcggt aat ac

gtes@@dpadoapan. AGRAICAIYRGalaatgcaggaaagancat 6120
gt gagcaaaa ggccagcaaa aggccaggaa ccgtaaaaag gccgcgttgce

geagtityge crietgtepa 680 tc actpadcay gkt goesewttigilacgagceat ca
caaaaat cga cgctcaagtc agag%tggc 6240 aaacccgaca

teeqg BB et BeE GBS AR PRR 8 PP ERE LT e R AG ccc tcgt geget ¢
6 t tt t gt

e R Bl R e R R B0 O D P e

ctig@6LILABALA b GLLEAYULLR D 0RO GhbdGOCkEraa 6420

gct gggct gt gtgcacgaac cccccgttca gcccgaccge tgcgecat

ctta @Y baact @ toddhaa tggttat hgagedceaagee gyst aagacacga
cttatcgcca ctggcagcag ccactggtaa 6540 caggattagc

giecatpiin eeg gttt cateaiterggesgest esdcagaysresctifaagt ggt ggect aa
6600 ct acggct ac act agaa%%a ca tatttgggtat ct gcgct

CASEEPYRT GRS CRGT PR BB ﬂg"%gé‘%%%‘ﬁ%{%"g Gt t ggt agct
ctgcg%g{ttg Qatc&%‘nggg ag%Qg%Qa@cacQQ&&c@gt‘é&&‘égcg glagcoHmottt 6720
fgtttge

aagcagcaga ttacgcgcag aaaaaaagga tctcaagaag

goc@beb@ladbdi@Rbg @680eg Glhduide@lpcPaBoPk&lGacH €t cagt ggaa
ctccgtcgaa cggaagatca cttcgcagaa 6840 taaataaatc

geeptiggtagtetcteck gy atsavecacg goaagroestcegygtd8aact t tt ggcgaaaa
6900 tgagacggg atcggcacgt aagaggttcc aactttcacc
attoeetacRIGITROSTE SR ESE SR AR SR GHR toA1°

tttttgagttat cgagattt tcaggagcta aggaagctaa aat ggagaaa
i v A U e RS R e O
cag@&t&ggﬁéﬁg@ g@@é&%aﬁ E&%C%Q%CGQQQE%&@@gﬁ gragttgctca

at gt acctat aaccagaccg ttcagctgga tattacggcc 7140

cteabdtdid deataagA ctgglcagagag.caadic-aaftatagaagidot at c cggecttt at
tcacattctt 7200 gcccgcctga tgaatgctca tccggaattt

agagggiapg teRgeateee ryjaamgatggretcg agecesrateaesko®0 528t at gggat a
%t t ttcaccc ttgttacacc gttitt ccatgg ac%caa ctga aacgttttca
senshagley LG O SR GAST A A G YHR (B C Cbgcagt LT c
CACALAL 8, [Loaea £ ?[Qt Q%Qt gt Lpfcggt gaaaa
el gg%ct SR e 1o ggtt tat gg Hatatgttt 7440
actdedoCYLEA LAY LERREE AL O GadL! diGc@teaghtt L g atttaaacgt
ggccaatatg 7500
cegettpgge ccaagegaag acacccaccg cggcagegat gecaatgeac gtgpatggga 5520
acaccaccca gaaccaggga aatcctggtg ceggecegag acgatceegg cgeggtaaga 5580
ccacaccgge caccategee acggeececg acgcaacaag 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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gacaacttct tcgcccccgt tttcaccatg ggcaaatatt atacgcaagg
cgacaaggtg 7560 ctgatgccgc tggcgattca ggttcatcat
gccgtctgtg atggcttcca tgtcggcaga 7620 atgcttaatg
aattacaaca gtactgcgat gagtggcagg gcggggcgta atttt ot deach 2007

7680 ggcagttatt ggtgggehia @as g%_c -hﬁcgcctg
~sep essenpat (AT AL Tk o o

tcachaaf k@@L «LBGEL eagtgrCRdagek glagahaGymaaac cgcectctccce
7800 cgcgcgttgg ccgattcatt aatgcagctg gcacgacagg

gigagtd@cegactan RPeRRgt Yyt catagtgatit gdS@acgcaat t a

atgtgagtta gctcactcat taggcacccc aggctttaca 7920
cealpgerie SRCEREECE 2ERYHCE Cd R SETHRage8%E t 'Yagc ggat aacaat
t cac 7 cta t ga acgaattcga
ol RO L e PSR AL PRURE S 10070 301

tect S, it ifNebcibbdshadlor 63820> <223>
CC%%%%?%%%%V ac< O%gﬁgééﬁcgﬁccg%%éééﬁcggtgcct ggtctgcgtc

geegate Chaggyad coggbfte clegtc gidtattectoggdcab @120gaccagacac
cggagcgagc tatgcccagg gttgcgcagt gacttcgtca ctgcgtaacc
geigp et SletapRg e tLticAseBeceTs dgce oty ewsiegget e*88caggaggag

ccgt cgat ccgctgacg 180 ctgcatct accggc
et A e Rt e EeR R T ceee 94l go gy 240"
cagffilet Qggl‘g‘&%%t %%%&‘g‘ GedGRAGCELIY60A Lchget gac cgat ggggag
gaggccgcg ggat cgacgc cgcgct ggcc gat ggccacc

ctacg@Ga B:Cg6 I NGt CEIARLCYISB0360 CIgt ggccgy
ctatctcggg aaggtccgcc cgaagaccgg cagtggaatg tcggcggagg

cgedh 20z gtiguecgtgtreeegercgec goegrtaat gaeggettige/2égat gacgaa
gt ggggaac aacct gaacc 480 agatcgcggg ggcgat caac
“ﬂgg@&@@@éﬁ&&ﬂf@%@é@%ﬂ&@@ggﬂg}gfﬂ@@%@%@g%t c&®? gcaga 540

B U A
taadBh R OGLRE00 A6 AAGIACLE 5RRINULLG..H680000CcggCgt at

t gcacgggcc ggggaaggcc accccgcaca gctaccgcac cgaggcgggc
tgagd@g atcggeacgt aagaggtice aactttcace ataatgaaat aagatcacta 6960

cegggcegtat titttgagtt atcpagattt tcaggagceta aggaagetaa aatggagaaa 7020
aaaatcactg gatataccac cgtigatata tcccaatgge atcgtaaaga acattttgag 7080
gcatttcagt cagtigctca atgtacctat aaccagaceg ttcagetgga tattacggee 7140
tifttaaaga ccgtanagaa aaataagcac aagttttatc cggectttat tcacattctt 7200
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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cggctgattg ccggcgggac ggtgatcgcg ggat cggtgc aggtcaccgc
caaaaacccg 780 acccggtggg ggcgggactt cgagcgggcc

gccgcgacga acgcgcgggt gggtaagccg 840 gtgtggceatt

gctcgctgcg gt gcgecgeccc ggggat cgge ggct gaccga t accgaydarch 2007
900 gcggacatcg cgcagas, ﬁ&nqgg§g§gg%gwgﬁgg%cttcg

t LEALES 1B 09RH0GY gt atgacgacgacca
gﬁ%%?%cacc? 5%5%%%€tccc gag %gat t tcagggcgtg 1020

qm@@ﬁ%@ﬂﬁw@wm@ﬁﬁﬁﬁ@@QQ&%§QQQ§@Q%a@gQ$ﬁg&mgagg tgatgcgcga
ggt cgaacgc 1080 gcgcacggcc tgatcgaggt ggcgagcccg

cagigaggagoet gt eggcast dgeeagoagntitadd J020Page 92 01 March
2007 FPO4-0397- OOSG—FY% uence i sting) ggcgagcaac

Rt GEFLEY e gy 4L E S RRYTT fHeyeetagtiiggacyg t ct gagggaa

aaacaécct)a(t) acéﬂ; a? 5%%%&9?& 5%%00 C%gﬂ%@s c%agggcag g%g gg g g Sgtgtgtag

ccgagtgcag gt gcggcgca acgtcgcgaa gacgggccgg 1320
<21at gaat ggct acagcttcaa cctgcccggc tacgtcgacg ccgccgggga
<2lgeegrt ct gg 1380 ttgccggcct ccaaactcga ccggggtttg
<2lfediggt cac agct ggaaaa gacgctgacc 1440 agaccccgcce
<21gggdtiegect cgccggecgag gagacggt gc cgcggaagcg get cgagege
S 500 gccgccgcgt gggagcagcg ccgccgcgag gtcggcggcg
27 gg agctgcccge 1560 tgggagcagg cccgcgcgaa
tgag acggccgggc ggatccgcgc cgaacagtcc 1620
nggggacacga agt ggaagca ggt gaacgag gcgttgacca gccaagaccg

ccgQ@cRIaggns: sk CRYACTGEeH:AGEcBECcany ggt cgect cc
gct gt cat gg gaggccaccc gacaccgcta 1740 cgggacat gc

gactagargreEascqiageatigecaygeatgeccaicstggact’®cgga gcagaaacgc
1800 cagtacgcga ccgcaaaagc ccaa cagaa cgcgccgcga
cteegepyie é&%c@f@ﬁ Cafg%get@ eca%f:’a%gga@sﬁcgﬂ%%@@cg 5%t cgccggegg

{ t t tg 1920
b G R R T %%gg%gggg aggaccecga
cco&gg&%@&%@egc%&é@gcg%s&&éﬁgéa@ggggq%‘%%%g@ 0t cgegeag

gcccaagccg cggccacggc cacagcgaaa acgcaggccc

gga@fORgalzgt g gangaaggtgct@s goeegacazagagcactga gt cagccacc
2100 agagcggtcc ggcgcgtgat cgcggatctc acccccacca

cgg@&@&&?@ﬁ@@@% aggpicesta aeeReceRd ®eieeaete fgereergt c2§ccagggacc
aaccat cagtc gccc C gggatca ccacc ggc 2220
ng%Cé%géaa%g ngfg % FHoa™ %"@?Cga ag agagcgagaa
B T T L e O R
a t t’cca c a gatcgctag aaggt cggtc
agg%%gt%%%%g b@efcandabcgagiasabadc.Lgegcyeaag gtgcatacct
tcgacgacca gggctgacgt gatcgegaag atcageacgg geagegacee gaagggette 660
geggegtate tgeacgggee ggggaaggee acceegeaca getacegeac cgaggeggge 720
cggcetgatig ceggegggac ggtgatcgeg ggateggtge aggteaccge caaaaacceg 780
acccggtgeg gocggoactt cgagegggee geegegacga acgegegggt gegtaageeg 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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cccat agcat cggcgcgtat ggtagggaaa atgatcttca aacgtattgc

tgtggtcgtg 2460 ctcgectggtg gggetttggt agtgggaggc

agccagggg ctggtgctac cacggtttca 2520 gctccacagc

cgagtccttc agcagcggtg gtgccgacgg ttcttccacc agtcaét dMach 2007

2580 accgccgcett ctgc%ggiﬁg4ﬁg§gg gﬁggeﬁﬁﬁ cgtcgg
ggc?a‘géa‘é&t%gggé’c%gt%g%&%&‘c GloBlog Bk oooBlch b 8¢agggecg

agcgat ct gc tgggcggcag ccgctgcccg ttacgcagcg 2700
attgloBeC @6 @OLEG gagort agtlke AJRREFLOag.eatggamgag cttcccacct

tcatcgccga 2760 cgacatcgtg atggccagaa cgttcgacag

ctegre@t a@eglyc ceatghoytcgretagpighgaase2820 13¢act ccgcegg
ccgttcgatg ctgcggcccc ggagggt gac tact%ctgca ccttccggat

atgagiegh AR e S ErEEY HeDVE P ERCR 89 7-°80SG FY( Sequence
Listin a t tgcece cttac gg attcggtggc
e L R A Bl AR S A PE6 00 oeta
agalcBQGAC ALYt BIEREhS ClccORRGELEQGHEAGRItgAC 3000
gtttctaggc gagacgaacc tcggtctacc ggtcttgaac atcaagcccg
gecBCRABAGCHC ALz 3O cgae gadggegisgueadec hpatdegc 160gct ccct g

at gt gacgca ctttcacccc tggcactcat 3120 t accgaagc
%%ﬁgﬁgﬁéﬁﬁﬁémé%ﬁﬁgﬁé%@%%%@@@E@ﬁ&b@mﬁﬁﬁég@gQtg acttgccact
3180 aac gc gtgtcccggt ca c t gt gacct gg
e e R e R L ARER I 53 H et B eI P U gga t ga
coefEb AL 6RL.: 4L0000AREH. Bl HARCAA.4a6F qoggal 3300
cgtgacctac ccatgctgac catcgccgag gcggtggacg cgacgcagac
ce€iRgicda0RML S0 ceaggRAlRARELIGECEeaLLET 1g00CcgggCgCy
ttcccgaacg cggtccgcac tgccgacggg 3420 aagtggatga

cagtadeROCIcTggC tgacahalzeacgrggragery cectgagaciéagg gaaaat ggeg
3480 aaacctgacc cggtgacccc ttcaaatgac cgggtccgtg

@gﬁﬁ%ﬁﬁﬁﬁ%@%%f%%@%ﬁ%@@%%ﬁﬁﬁﬁ%gﬁﬁﬁgﬁﬁﬁﬂgc“ﬁ cgcct gge
t.ggccgaa qccctggcca gcgaacgcaa tc atc 3600
=SB aEdRS. SRS ER-BIR IR 00 h0c cant ot coue

oGl Q088 6H G c 360eca HLBILBG LSk al %&9% 8 hergccgeceg
cccgtcccgg ccgecgat gg tcgggcaget 3720 acgggcgcecc

acglagiCcoggatts paaghaogactocetd hfbagge tica@ggagetogac cgcgtacttg
3780 cgtgcgtcgt gcaggagctt tcccaccgtt ccggtggaga
agagepgiesRatEetient Crregige eratceacggu@ cectie gelegreact? 1¢dcaggecct g

SR RS PESEE ASSRREHEL SLSITECT 200 e
co A b e B S ST o
g@%%%%ﬁﬁ@@k@m%@k%ﬁﬁﬂgﬁﬁg@a%ﬁ&h&gkgmgagggg&ﬁCc ggccgectc

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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gcgcttcttc tcactcatct tgcgaccgcg tgcggcecttgt atggcgatga
atgtggcctc 4140 gtagacagca gggccgtcgg cccacatccg
ggactttgta gtgatccagc gggtaatgga 4200 ggccgcgacg
gcgcgt aget cgcttgetgg cagtggat cg ggcctgect g t gacchyytarch 2007
4260 cctgaacgtg gcgth%g (ﬁgggg LGe G@gat agatc
cag&gglg&a‘%é‘g& o 8055994590 ogagé& 64280409 agcgga
cgcggta ggcccaggtg cgtgcggat cgaacagggc 43
gctigGagichiteg 84 g QORGAC YRl CYOEEd @itRtAc gPogcgat cgggctgcc
gccagcgcgt 4440 tggcggcatg tggatgccga gttccgectc
stitgrmegedagrgerey tagigigatzetigteacqgvtag gt hageed80800 cagccaat gg
gt gt cccagt caccgt%agt cgggccttg gtcatcaggc ccgaat agcc

CARRE S P EREELR BT FIE T FEE GHgHCE tt cggt gacg

S E e i L e

gaa %%@ﬁ@&gﬁy&@g&ﬁ@é@%Qm@@@%h&kg&ﬁa@gﬁgﬁﬁ@aca cagcgtgtgc
gtgcccgtta cgggggtfct ccacgatcgc gttcggcaga

getegggaiagatbdaten sciggice gongacehidfteatcagegea CTRO0 agcgcggcegt
ccgggt ggt ¢ aacgt ccacg acgagcaggt tgctcaatgc 4800

cgteaece @f@@ﬁ%’f’é 0@%@%@%&@&@%@&@@6@@%%@@@@% gédt ct gat cgccgea
tcc ac 4860 aaatc t gccagt

e AT HFRE R CE LR R S50 S Uk Sgeat gt s

aagi%%a ‘&E&&é‘g@ tg%&%@@e%g&ggggggg%%ggag%a ggcg agggaca agatcgattt

att'ccggt ac” gacacgccag ccaagtcaga tgtttcggtt

aaadc@hQUAACHY fceRlzaCagaed 40 califbgagat Bacgct ccagaa
acgt ccacaa attattgggg tacgtcgaac caagccttat 5100

gagoagyraLcre: gyt coggegoytgeandastatcétifcga ccggt ccaga
atccgtcgat 5160 ctcacctatc cgctcgaagt ccttgagtca

gm@@@%@ﬁﬁﬁﬁﬁt%%%E@%ﬁ@@&ggféggﬁﬁé&ﬁﬁéﬁ%b 6gaaggcaag
act gc t aagt t cat gaggtccttc
R P L s
acgbeb LCACHRYL &%ﬁéa@&ae@t&%géﬁé’gggctg% &BGLAE CHeEt gcaaccyg
cgcagtgtca cgaggcgccg gtactgctcg tttgacagga 5400

cgta@tg cagggit (eggicgageb e gtyat-gggegegateacacca gtagcetcccce
gtgccggtaa 5460 ccgcttgggg ccaagcgaag acacccaccg

tegcggfert Mepetrale clggrecaat tepeeascog egsgeriigtrazcss2 3%caccaccca
aaccaggga aatcctggtg ccggccc cgg cgcggt aaga
cetsng a“g%%&%%%%‘"‘cg%&tg%@ e R NSO P e

C gcgccgacgc
°“@§§%3%&% ta gtg%%%gggﬁggbcc g%géggéaccg 5700
acgg&gﬁ&g@%@ ch@%@kggﬁ@c@to@&é‘g&@sgﬂt@ct@qgmcgt cc cgtgeccgtt

ctgaccggtg 576
gegcettette teactcatcet tgcgaccgcg tgeggcetipt atggcgatga atgtggecte 4140

gtagacageca gggeegtegg cecacateeg ggactttgta gtgatccage gggtaatgga 4200
gecegegacg gegegtaget cgettgetge cagtggateg gocetgectg tgaceggett 4260
cctgaacgtg gegttgatet gtgeggcetic cgeatagate geggeceega ggecggtegg 4320
glogeeccag tggaagegga tttegeggta ggeccaggtg cgtgeggttt cgaacaggge 4380
geagtticgg cegaggecga tegggticte acggegegat cgggtttgee gecagegegt 4440
tggcggcatg tggatpecga gttecgecte gageteggeg aggpategece getegetete 4500
cagccaatgg gtgteccagt caccgtgagt cgggtictig gteatcagge cogaatagee 4560

cttgleceee tggacggege geeggaggec tieggigacg geggeegeat aggegagegg 4620
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gtctcggtcg ctcgttcctc gcgtcctcac ctgccggtca gecccgt gacc
ggactctaga 5820 ggatccccgg gtaccgagct cgaattcgta
atcatggtca tagctgtttc ctgtgtgaaa 5880 ttgttatccg
ctcacaattc cacacaacat acgagccgga agcat aaagt gt aaagtdiaceh 2007

5940 gggtgcctaatgaglg}%i?m@%ﬁ g&ceﬁlﬁh)gcgttg

cttaggggg% %%%Etgég t&g&@gtag gg%&&g coca% &1&% aﬁ‘iS@t C gt gcc
gcatta atgaat cggc caacgcgcgg ggagaggcgg 6060

gtedetottg @iatdt c@ggegotiahtacgetiteetgecgetLcactogac t cgcet gecgcet
cggtcgttcg 6120 gctgcggcga gcggtatcag ctcactcaaa

cagPoCHUieeratast cggtitedt e ircwa gragcraygrt@d80 454gat aacgca
ggaaagaaca tgtgagcaaa aggccagcaa aaggccagga accgtaaaaa

ClecE SRR ST SRCHCEY R gt eehgtjcf®Cecgeececct

a a agaggt ggc
e e - R
gccg%@tg@lgo%o&&go%@&% gedsiihha Qé’a%%a(%%gﬁt‘( (feguence |isting)

t ggaagct cc ctcgtgcget ctcctgttcc gaccctgecg cttaccggat

attceppat gregg o4tga gttfotttepadesd teg@gaadod) t ggcgetttc
tcatagctca cgctgtaggt atctcagttc 6480 ggtgtaggtc
tht&jgﬂﬁccc@@f"égfia acglyeacyirtespe tagsiepercepaei®icé®ecgt t ¢ agcccgaccg
g gggctta tccg taact atc tctt%amgtccaacccg
Cag%?t%féé%% T SREBYEL £ %G%t"caﬁ?:i“gbé%% gccact ggt a

tha@&matgtd?gg «F2IRIGIRYD. LA LA04CH. QL 9shacaga 6660

gttcttgaag tggtggccta actacggcta cactagaagg acagtatttg

aga@%@@t%@%@ga @eilQogot £bYGIE YL RGARGC 2d0Cggaaaaag
agttggtagc tcttgatccg gcaaacaaac 6780 caccgctggt

aga @GOt eHctag igtckbdchogt chgeced Bro@gragcaghtcacyPdgca gaaaaaaagg
6840 atctcaagaa gatcctttga tcttttctac ggggtctgac
gtagg%ff%@fﬂ@gcgg %%&%ﬁ%g%@%%%&@ﬁ%@gﬁ ttttggtca

a tc it cta t aaa 6960

oig BRI AT SARRAIIN foc SRS R el L1 020 Caact t gat
ccg&t%%%@agéc%ﬁg ch%gaocgcc%ﬁ@éog& %éo@at@ﬁ@g@&ﬁt gsse@cctatctc
agcgatctgt ctatttcgit catccatagt 0 tgcctgactc

aca@BCcGletgtagica a@@tgg@eigg@c@gﬁo@ﬂm&gcgg@agh t#ecat ctggccccag
7140 tgctgcaatg ataccgcgag acccacgctc accggctcca

cca@gggqcacht@c @a&?%mwcmwtaa@wa@tg@ﬁj@ a56é@ ggccgagc
ca% Eﬁ% ?g tcctgcaact ttatcc ctct ccat cg gt c 7260
e D N f BB EY g Rag et %f@%@ H&ESGet Cica gt aat agtt
c Eag gc g&% tc c% ﬁtc £898c3-4,cat ggt gt
8e8 %%tg%%%g ttggggg(t Qg? 0 ctccggttcc
gtotGRRE gagttte@@gogg&egaggct:g—g&a Q&@agtasccg@mtag; gktgt gca aaaaagcggt
7440
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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tagctccttc ggtcctccga tcgttgtcag aagtaagttg gccgcagt gt
tatcactcat 7500 ggttatggca gcactgcata attctcaac
tgtcatgcca tccgtaagat gcttttctgt 7560 gactggtgag

tact caacca agccattctg agaatagtgt atgcggcgac cgagt Pfdtasch 2007

7620 ttgcccggceg tcaah%égiﬁ_()%@% g%%e%g%jcat agc
tgg%&%%é@c@&omgéﬁg&%&g gat%@c‘gg]i a @2@ Cgt cttcgg

gcgaaaact ctcaaggatc ttaccgctgt tgagatccag 7740

ctttdide@ Gt GipaRtefo Rt LGt th gafpeathgcataabt cagca tcttttactt
t caccagcgt 7800 ttctgggtga gcaaaaacag gaaggcaaaa

getatagete gitad@a ABgygdat ca@agygegtcacyaf@60>40gaaat gt t ga
atactcatac tcttcctttt tcaatattat tgaagcattt at cagggtta

ctgepeBieospigt ¥R IR ARG ARG a % t at t t agaaa
t 79 t
oo ShATBARRR & BIHI e  ERRRY | ool S P 9R0 500

PacRBlagaed & t§hegtctc gegegtttcg
g“°§?‘§8§t?%%g?§g qaka Paggea@ggg%ggl hor e 5007

totgFREM e BBB 1CXGads YEtBetaeadng@cch pGitdciug) ocUgfaaaacct c
t gacacat gc agctcccgga gacggtcaca gcttgtctgt aagcggatgc

cacBIB0 2 e e Hy AR TerHt: agordtdtd ageagot ot &
8220
oo G P Bt B2 et e gegar Ot Sihat ace 8380

acgG mgtgﬁg%h%gl%%@ﬁc RALACLHAGALL CRggcgccat tcgecattca
ggctgcgcaa 8340 ctgttgggaa gggcgatcgg tgcgggcectc

taad G UGt @hlt f0abO6L AULLOY 6URABEA0LE S4R0 atgtgctgca
aggcgattaa gttggggaac gccagggttt tcccagtcac gacgttgtaa

ccafigbBiatcagtamg erc ggocagagtapt datagt cdidegaat 8¢t gcaggt c 8497
<210> 99 <211> 8487 <212> DNA <213> Artificial
fgocigpgpsocgtepizhaza iR g 2eRie 22 nereege @ gt'dtacca cceggt gect

oI LAEALE LEaEhoAael OAETL CORuEL 0L 90t 8O

cgg gcctagg gttgcgcagt gacttcgtca
gocpb Qe HBRGH 1 aaclh R9LGIS &ﬁoc&%p&&&g%éotn@cg cttcgctc

acaggagggg gccgtcgatg gccgctgacg 1
tattaatigt tgecgggaag clagagtaag tagticgeca gttaatagtt tgegeaacgt 7320
tgttgccatt getacaggea tegtggtete acgcetegteg tttgptateg cttcattcag 7380
cteeggtice caacgatcaa ggegagttac atgateceec atgttgtgea aaaaageggt 7440
tagcteetic ggtecteega tegttgtcag aagtaagttg geegeagigt tatcactcat 7500
gottatggea geactgeata attetettac tgtcatgeca tecgtaagat getttictgt 7560
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
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ctgcatctga cgaccggcgg accgaggtcc gcgccgcetge ttcgcgggcec
gct gacgcgg 240 ccccggcgaa gcgcacccgc accgt ggegg
t gcggct gac cgat ggggag gaggccgcgt 300 ggatcgacgc
cgcgct ggcc gat ggccacc ggcagct cgg ggcgt gggt g cgt gagt dybpgeh 2007
360 cggtggccgg ctatcg g ﬂn%@ggk? %wgﬂg accgg
tgaa%&&l% 28381 od 5996008984 ¢Hio1ceBLL LAY 6891 C 0098 9

at gcggcagc agat gacgaa ggt ggggaac aacctgaacc

ceegabLoagadc 9gogalcase g auadeagiet@gegorgca gat ggccgag
tccctgcaga 540 aggggtggct ggagaggt gg gggcaggagt
taactatpggygreiggadc agretend ateeiyackislges gm0 (F28% cgacgacca

ag ct acgt gat cgcgaag atcagcacgg gcagcgaccc gaaggggttg
geagy geag@%@fﬂaaffcg%t@a@&@&@fg}&%mw@ gyt 33t cccgeaca
ggcgggac
o A LR 0 L e R BB B 09080

mg§%§§ﬂg&ﬁ@ﬂgﬂ%%gﬁ%éﬁé%m%gégﬁ&%&%%ﬂﬁC@Qﬁgacga acgcgcgggat
gggt aagccg 8 gtgtggcatt gctcgctgcg gtgcgcgecc
aacHGRoabegade ggetgagega t accgagt t 19900 gcggacat cg

cgcagacggt cgccgagcgg atgggcttcg agagtcatcc gtgggtggcg
960 gt gcggcacg acgacgacca catccacctg gctgtctccc

zg %gattt t cagggcgtg 1020 Page 97 01 March 2007
<21 -0397- OOSG FY( Sequence |isting) acctggaaga

<m§§ggﬁ§gpga ccggt ggaag gtcgtcgagg tgatgcgcga ggtcgaacgc
1080 gcgcacggcc tgatcgaggt ggcgagcccg gagcgggccc

<220t ggccggca agccagcagc 1140 ggcgagcaac gccgcgceggt

<22¢¢€ @RECIORY aaggt ggcgc agcgggacgg tctgagggaa 1200
attgtgaccg ccgcccgcga catcgccgca ggccagggtg tgggggegtt

<40gydagt g 1260 ctcgtacaga acccgattac ccgagtgcag

CCg‘@?ﬂ@fé@@&%%cat gé’é*@f&?g}&ﬂ@*ﬁ%%%ﬁ%@%é@&@tggfsf@ at gaat ggct

gﬂc@f%ﬂg Cctg%a[%%g%ﬁa% tc (iag C gf‘%i%c c%g C ¢ggg9ga gccg atct gg

tg tcctggtcac

aggag&ggﬁ@@@@@ﬁgﬁﬁsagﬁgggéégq@@ga%&g&gCﬁmcggaccgcct
cgccggcgag gagacggtgc cgcggaagcg gctcgagcgc 1500

clg@ICQOGEQeHLs YYIAYC aGCGECIGEREN0adeticgJriggcg agcagttcge
agctgcccgc 1560 tgggagcagg cccgcgcgaa tgttggtgag

ccm@@gg@o&@q@@@%gg&@%@@g@%@ga&é%@aggag%@et Heggacacga
agt aac acca gccaagaccg ggccgaggag
eer 0 e g Uge e Pl A Bt 0ot ot oat g5
cg c‘fa@c‘fc %gag RGE A6 Ao éigttg%aﬁt %ggc %g cyycgccgecca
cagc ga gcc aaacgc 1800
%%&@@k@@ﬁ@@@g%%&%&@@@Q@mﬁﬁégﬁﬁgﬁﬁ&waﬁﬁ@C0@@93 aggccaagga
cgccgcgaaa 186
agatcgegag ggegatcaac gccgggcagg tgcegtcgea gatggecgag 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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t ggaccgagg tcgccggcgg cggctaccag cgggacgtgc gcgggat gaa
cctgcgactg 1920 tgggtggcectg aggacggcgce ctggtcgatc

acct cgaaga aggaccccga ccgccagtac 1980 gccgcaggtc
aggccgacac cgtcgcgcag gcccaagccg cggccacggc cacageydkeach 2007

2040 acgcaggccc aggc $.9ag¢ LGef&ggccgaca
aco@elitlaotda S CANGLRG R, S»%g 2o RORBEHALE G ogPCygct gat

cgcggatctc acccccacca aacccgccga ggtcaaaccc 2160

£ceQCRUCERGELt GOLAQGAAALLRAGHALGRE Gct@GLeJIUCC Ccggggt at ca
gccacccggc 2220 cgcgaccgag gtcgagaat c cggaat ggga

seepEgrORgTagLagalcya gralzggcisticegyc2R2Ba  Gagcgt aggg
aacagacgca ggcct ggcga agcat gt cca agaacaccat cgatcgctag

AtteiRa0AR) CRREIIBt BHELE @&C@@%«?&%@@e@g%%ﬁ%@w 2Qcgt acat aa

oo GRRSSHIEE TG SRR 0ot
atgdib&O5h G AL c%%ﬁét&c@@éao@&é&%@@ﬁ@ga@@& C@gugg ctggtgctac

cacggtttca gct ccacagc cgagtccttc agcagcggtg
tgegip gt agacgy ctchgittcceagiacagtapani w28 0140accgecgcet t

ctgcgcactg cgaggcccag tacgcgt cgg attccc% cg atgccgtctg
AZaPEACF CLHLLEEE 8&?@%@9%%@%@@&@%@%@%&%@% It gQg gcggcag

e A OB UURE GGt BOEAU Pt od faa 2760 Page
tgegd Bl %ﬁ%{ oGl ¢ &gag aézggcgégggg% ccg%%a%ﬁefw@nce l'i sting)

cgacat cgt g at ggccagaa cgttcgacag ccctaacggc caggtggtgc

g%@ﬁﬂéﬂﬁﬁgﬁﬁm%@@ﬁ%ﬁ§@§&ﬁ&§Q@@gﬁﬁgﬁﬁﬁﬂﬂﬁﬁIG&QCQQCCCC
ggagggt gac tactgctgca ccttccggat 2880 cagcgggaac

cag@tog@gatyerecs chitadgarggated daggggtggecaggegtiCdfacg cagt gcaggce
2940 gctgctactc gcattggcca tggcacacga aacttcgt
ng%aa%%eéﬂt%@feﬂ gayAtet GEresd e ctoet serag¥c [§fgacgaacc

«shG9HLELR0E. dacld 306, 21 candeceg. agancandn 3060

gacgca ctttcacccc

tegde Q9EAG GBlee 3@ 0cco AL CAR UL A HIRELB2T103820JTCT gC
cgcgtcaccg cttcgegttg acttgccact 318 gaacgggggc

teegiteOt aRe@eloc CANQYEC §UdGad.ataaceh gge@tticcassgpaca ccgct aacac
3240 gctgcggaaa tgcggattga actagttcat ttggggaacg

BeogppRRICIELCERATAC QRiCERERRT MBS BB Becoasepr gresseiat Béht get gac
catcgccg % g %‘ ac cagtg gﬁgc 3360

1CERBG AT EHEY gg% %@% 8@3%6 g %&5“@?’%02 cg cggtccgcac
@m%%g&%gggg%x 9mm%§&%&&ﬁﬁ& %&%%&%E%991&9a00tatca

g t gaccagg gaaaa aaacct gacc
ccg%@@tac%@@a@é‘g@octaﬁdé@@@é Q8Ce6Q IS Mcadeedc0ORAYC t gagaacgcce

54

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
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gagctccgtc agcgcctggc cgtggccgaa gccctggcca gcgaacgcaa
tcggatcatc 3600 gacgtgcagc aacagatgct ccggatgctc
gaagcccggc cggtgtcggc cctggagccc 3660 gcggeggttc

cagt ggcggg tccgccgecg cccgtcccgg ccgccgat gg t cggg@hdyarch 2007

3720 acgggcgccc tggce 7(@gg¥§ g9. ghlst cagcet

ceaQRPRICL IR SHCALAGE LI, ok Ogr@caggaget t
tcccaccgtt ccggtggaga tccca ctc cggcgatc 3840

cacl@EHG AR ctoOROQE CRatadtebd 0 @egaagtcdet0agygCccc ggcgacggtt
ctcggctgcc 3900 cgtgcgagga actggtcccg cggctcggcec

cag@Bgad regetcc gheheg bitregsr gtguegyeetiz@8802948ccat ct t ct
cggccagct c gcgagctgtc tgcttgecggce ggatcggtcg ttcagcgecc

gctg&fe%bgcmg%@@cg R e ST r (e ity S i) g?tﬂe(?J gaccttcgtc

C cact cat ct
gtttcga&% g%%ao%%ect g%% ?t‘f-:tg Ql? Qaéccg%%gacéc % g?()ggcc te 4140
GG RGEAc %agggg@%ggaﬁﬁgﬁgém%agmgg@@bttgta gt gat ccagc
gggtaatgga 200 ggccgcgacg gcgcegtaget cgcettgcetgg
gtaccgdcqpaictoe gapotgcabgactgacegggictscd260180cct gaacgt g
gcgttgatct gtgcggcttc cgcatagatc gcggccccga ggccggt cgg
gaagg3erYC SIFECERPE LAERLALPSE GGarage gfyaeace tEgrEgt ¥4ggcccaggt g
cgtgc aaca c 4380 cagtttcqg gaggccga
et R P e G e e %i%gg Elgegr 4440
gacogeaLy hedal kg t:sggcg agggat cgece
T R R o T
acgﬁé%@%g&%&%c%@go@é&é&gmmgcdgb@&gc@aggg: agecaat gg
gtgtcccagt caccgtgagt cgggttcttg gtcatcaggc ccgaat agcc
aagtd &R tiocctiteg tenotte 2ieggeas g gegcagoeggaggctidt t cggt gacg

gcggccgcat aggcgagcgg 4620 cttacgac cgt act cgg
aaa e lEey GBS 65 %ﬂ@@ﬁ%ﬁ@%@g%@ce@%ﬂé%d%ﬂgwe%@ %%ﬂ(& gc 4680
c ttct ccacgatcg aga ggatgattcc
gagt,qccgtc a%::g c%& g%g%ga% gccctg;@cczb C cgaaa cgg%:ac g?&)@c gggt ggt ¢
gacARGELECAR! &ggg@a@@a%&gg&%g@@@% 05:.AR00 360t gcgggt t ¢
gactcgat gt agcggcgatc cagtgcgtct gatcgccgca tccggtagac
gegdeBE0 cagiiR gt CORGYcsRaRicegt cggadtdsgagagicggrarcacageggt
agccacagct gttcccaggc 4920 gccgeectgtg tgctcttcca
acggeeryeiarsecatat ey geaziciveed tgrasieacatatmt it t t 4980

attcc acgccag ccaagtca a tgtticggtt tctggagegg
o GO S P B b IS g 00t concan

cgcPotactic c ¢ e aggt atccc
' gg%tg §{ 5 &gt g& ggg%%% gg%g&?ccgg %%gg?%&caga at CCgt Cgat
Cgtg'ééa@zgi aotﬁét&%@%@@ggcCgﬁ%dégéwgtg%ﬁgtg%%c &6Qt gacaggac

cactgctggg ctcccagcgc 522
cccatettct cggecagetc gegagetgte tgettgegge ggatcggtcg ticagegeee 4020

cg

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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agaaggcaag tgaaggcaga cgactgcggg aggtaagtcg ggtacggcat
gaggtccttc 5280 agaagcggcg tcgacgccag gcccacacgc
acaat ccgct tcccacgagg gacaccaccg 5340 gtagcgcccc

ct gcaaccgg cgcagtgtca cgaggcgccg gtactgctcg tttga8hdybuech 2007

5400 actgcagggt ngt%_ ﬁ-o%@%‘i( Q&e%h ccacca

cagShAYCAREES AL ASSOIL A agtg&&ga% H9ggy ccaagcgaag
acacccaccg cggcagcgat ggcaatgcac gtggatggga 5520

cttgREACEACHER GRBDEA PR ARLLELGYIGccaRBHCEIYag acgat cccgy
cgcggt aaga 5580 ccacaccggc caccatcgcc acggcccccg

cttagpagpe aatalady iramtraceddsce esatcgagegreBBd0168¢acggt acaa
gcgccgacgc cgggtggcecg ttaggtgcgec gccagcccgt gaccggaccg

%g%ezgacgg@%%éa@&g@%c g%&g@taﬁfg@%@tg%cgigg@gfe&ﬂgﬁ Ogcgcecgt cc

cat gc t 57 cg.ctcgttcctce
con P SRR A R B LRSI TR 02 5520
c@é&ﬁ%g&&gﬁﬁ%%%ﬁ%ﬁgﬁ£§%w8£@§£éﬁ%&%mggc@ﬁbCgtt ttacaacgtc
gt gact ggga 5880 aaaccctggc gttacccaac ttaatcgcct

geclt@oR@UCAGRLe tcageed tchag egeagehgueigecis?d 01924 aat agcgaa
gaggcccgca ccgat cgccc tt cccaacag tt gcgcagcc t gaat ggcga
geeoiely teeigiagiepateicey ceagraaase sleparyae egiedt ct980 gt caagt cag

cgtaatgctc tgccagigtt 6060 acaaccag@ aaccaattct
ateiplis AR SO CRT B R P Y aat ¢ 0120
ctttda@hd cgazcggag a%%gagéa%%&g%kg&%&tcéaﬁcﬁtt fggaaaag ccgtttctgt

aat gaagga aaaact cacc gaggcagttc cataggat gg

cag@aad adoctk ghahaggheiccgcgattasgastldGiRage 100 01
March 2007 FPO4-0397- OOSG FY( Sequence |i sting)

cteagdtdquizcicat ciitgRatigcaascced@izbmadctagtes cBC8 cgt ¢ aaaaat aagg
ttatcaagtg 6300 agaaatcacc atgagtgacg act gaat ccg

1AL FAFREG P CHABREE 19814 g R 1B @t SE0 O e cagact t g

el SAASAN0C, cadecal Lag. aclegleale. aaagt cagt ¢ geat caacca

88450 4 cé@fd%%gca??c%igaté?%%bcctggg cgagacgaaa

glado AL QCHR6Te CGhAHARBARG LY Bk ioBRRBRLIACHRACAGgAAL C

gaat gcaacC ggcgcaggaa cactgccagc gcatcaacaa 6540

actde@tdtbitAst: dgaatgagdgactatdatdtci@cgtaactbggaa tgctgttttc
ccggggat cg 6600 cagtggtgag taaccatgca tcatcaggag

cegqtiaRay erneras eegretcterat ge et exserdnealpe66B0 Jgtat aaat t c
cg%cagcca tttagtct a ccatctcatc %@taa ica tt ggcaacgc
WET20 21 He F?ﬁ@‘gé%%??$%ﬁﬁﬂuﬁﬁ€gﬁ ‘@?g%g gcat cggg
G c.Lgattgccc
SR ALEOR RS/ U CLOLalERplgt 1 gocco
gaclidla@tdcgQare Aok b Aal GYQ:QOELILLAGEcaRGACHLI I C ccgttgaat a

t ggct cat aa 6900
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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caccccttgt attactgttt atgtaagcag acagttttat tgttcatgat
gatatatttt 6960 tatcttgtgc aatgtaacat cagagatttt
gagacacaac gtggctttgt tgaataaatc 7020 gaacttttgc

t gagtt gaag gat cagatca cgcatcttcc cgacaacgca gaccgtt deageh 2007

7080 tggcaaagca aaaglgf?izﬁg_ogw@?{s@%% Ce%h%acaccta
ctcg@c@ﬁgﬁéﬁlg&gc&&tgﬁlt&Maa %gtgﬁgog&fg 6 t cactttctgg
ctggatgatg gggcgattca ggcctggtat gagtcagcaa 7200

agaReC hipthtda G o gagotagatg clathagacgtg@abmggaca ctgagcgtca
gaccccgtag 7260 aaaagatcaa aggatcttct

tecapgtigchoadet tagtokttac Egetyate ghderic kg adcgc tiiycaaa 7320
caaaaaaacC accgctacca ga;ggtggttt gtttgccgga tcaagagcta

ancegfial-eafogteqt {oogoSigee coter ny FABE TSRt NC P10 agcagagege
agat ace ctatc ta . 7440 . cgt agt t agg
sacRARL AEGOOR S AELI Bl AR BGfilll o389 207 1290 1

tatttbRQ @gaat&agghttgk&c@aca%cé@w@&%r% LeeBeGa0le@Ccy ataagtcgtg
tcttaccggg ttggactcaa 7560 gacgatagtt accggat aag

cagigigp g oggta (@YUl tgasta gy Ugll di@gratgcasacagc 7620
ccagcttgga gcgaacgacc tacaccgaac tgagatacct acagcgtgag

gealganils (pitagtend Treigier cogelgpiiaiangtite feeesadl)y agaaaggcygg
77
e R Rt DR 5 0 B ARG TUCOr g It A BTt ot agt colat cg

ttgtc%gaqpiigat%g:'iré L GleEALELt G SRGL L JAQEIE GEAL tlttgtgatg
Ct cgtcaggg gggcggagcc /860 tatggaaaaa cgccagcaac

ccal@@ @ tdaleld sotREGOIE LGl @OGRIH ki@end ggacttttg 7920
ctcacatgtt ctttcctgcg ttatcccctg attctgtgga
cactegiBCTgUEL tarege etabtiy! {980 Rageit1@H001 Mar ch 2007
FPO4- 0397- OOSG FY( Sequence listi ngé}éagt gagct ga
fatofiggo apRipicy Co2e b et LAt Fayrgc cdd gagt ca gt gagcgagg
40 aagcggaaga agctcgcaca ttcagca tttttcagcg
g e BRI FiGE R GRREEPER cancacoagg
tggdadab@BGtidalh RRCLAALLAGLAGLARG Atlical @CHgat t T T 8160
gaacttttgc tttgccacgg aacggtctgc gttgtcggga agatgegtga

gtgdo@tgabitatd ctB220: cep@ach gageant aaagichL g aat acgcaaa
ccgcctctcec ccgegegttg geccgattcat 8280 taatgcagcet

cacqiigitcaesyensaay cgtitcreeeigriccatctparsalaneergceie ag®gagecg caacgcaatt
8340 aatc%t: ?agt t agct cact ca tta ?cs CC caggctttac

aaadgaty peeP g PR LY YR TTGSE s A6E° g‘éﬁg@a? gtt g gaatt gt gag
CIIALARGAR %% ac g 9[99% [?9@} atgat 8460

T acg(?c agca ‘ %at c(t%ggca e %5 <§é%0> 100

tlccgaaggt aactggetic ageagagege agataccaaa tactgicelt ctagigtage 7440

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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<211> 8038 <212> DNA <213> Artificial <220> <223>
pRET1003Rv <400> 100 ccgtccacca cccggtgcct ggtctgegtc
tccctcgget cgttcctcge ctatcctggt 60 gaccagacac

cggagcgagc tatgcccagg gttgcgcagt gacttcgtca ctgcgbhdmch 2007

120 ctgggcgcetc QCCtCﬁ%g &nQﬁ&&%i%%&%mgﬁﬁ agggg

agt R tEQBA LGRIEL 9%%&% oot QGRLEE ggcgg
accgaggtcc gcgccgctgc cgcgggcc gctgacgcgg 240

aag @ERENGaER §aHeIRHIUE AGaBgYRggtdgriggct gac cgat ggggag
gaggccgcgt 300 ggatcgacgc cgcgctggcec gatggccacc
Mﬁ@?@?gfﬂﬁggﬁggﬁgfgﬁgﬂﬁC@@@@&g@@@@t3@@; 099:995099
ctatctcggg aaggtccgcc cgaagaccgg cagtggaatg tcggcggagg
gﬂ%@@”m?ﬁﬁ%%ﬁ§%@§°@§ Bt sgee ﬂﬁ%% g agat gacgaa
cmg%w%g%%@gwa?%%&m%m %mﬁ??EbgggEgggganQgcgatcaac

gag ca ga tccctgcaga 540

taat GGG HABIAAH. 0G4 J9cRAAALtH9GEG009at ggcggat cgg
ct cgacgcgc 600 tcgacgacca gggctgacgt gatcgcgaag

aatgih Oag Caciggitgage gagtte gaaggygtdeget68M0 gcggcgt at c
t gcacgggcc ggggaaggcc accccgcaca gctaccgcac cgaggcgggc

it ergger get Tyl %@@é@ggﬁég‘?@@ﬁa@ﬁ‘lgt@g t§0ggat cggt oc
cacc ¢_caaaaacccg a gt ggg ggcgggac
m%%%gﬁgﬁﬁﬁ‘% §&Ycgacga acgcgc%%zt gggt aagccg 840

gtgtggcatt gctcgctgcg gtgcgcgeccc ggggat cggc ggcet gaccga
<1bagegagttc 900 Page 102 01 March 2007
<21FP@4k30397- OOSG FY( Sequence |isting) gcggacatcg

<2legcagacggt cgccgagcgg atgggcttcg agagtcatcc gtgggtggcg

<2196 0utifgiRjcggcacg acgacgacca catccacctg gctgtctccc
ggtcgattt tcagggcgtg 1020 acctggaaga acagcaacga

<”§ g% gt cgt cgagg t gat gcgcga ggt cgaacgc 1080

“2230 g ﬁ%@ﬁ% t gat cgaggt ggcgagcccg gagcgggccc gtggccggca

-089G§p0cagc 1140 ggcgagcaac gccgcegeggt gcggaccggce

ccgRABALIGa 06 2UCIA0aCHS [ EhIRIGRRA2QQ attgtgaccy
ccgcccgcga catcgccgca ggccagggtg tgggggcgtt cgaagtggcg

gacd2Bb) cgebegicacagasangeoat hacgcogagigeapogt gcggegea
acgtcgcgaa gacgggccgg 1320

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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at gaat ggct acagcttcaa cctgcccggc tacgtcgacg ccgccgggga
gccgatctgg 1380 ttgccggect ccaaactcga ccggggtttg
tcctggtcac agctggaaaa gacgctgacc 1440 agaccccgcc

cggaccgcct cgccggcgag gagacggt gc cgcggaagcg get cgydépech 2007

1500 gccgcecgegt gggaﬂ%g 4ﬁgg§§ﬁ§gb . glicgacggcg

gcg?agﬁggggagagggt @@E‘gta&%é:&&%cté gtcattog 9@ GegCCYcgcgaa
gttggt gag acggccgggc ggatccgcgC cgaacagtcc 1620

ste@gggacncge. agicguaagaacggigaat gage@gtigacca gccaagaccg
ggccgaggag 1680 caggctgccg aggcagcgcg ggtcgcecctcc
accigmb@tacratigye agguratetegattaeegazacdh7g0 108gggacat gc
t cgccgeccca ggagcagcgc cggaagccgt ggactccgga gcagaaacgc
SLPERHEF B AR B SRS AT P8 TBEA A B &R 1égjggccgcga
ca cgaaa 186 ccggcgg
e R S e A e
e @0L A0 8. AOLACIOCUG.Fl GUbLEIRIK: ARG 9RA0a aggacceega
ccgccagtac 1980 gccgcaggtc aggccgacac cgtcgcgcag

cteplpee ARy c@auoentgatscachgagagas2dd 13xcgcaggcecc
aggcgat gt g gaagcaggt c ccggccgaca agcgcaccga gt cagccacc

atgapiggnhacagetieng ECR§EERC tfglegrettcerateesicergaeet B8 hececccacca
aacccgccga t caaaccc 2160 ccggcccg gccagggacc

R SR e R N T G R

1 GHEHACEURN: ILLOANRRLE,£00RALAANA.CLALIAAEA agagCgagaa
ggctttcgtg gagcgt aggg aacagacgca ggcctggcga

goc @GR A 0EECRRAABOAL SRk ORI0RAIAMR3AR 188JJT Cggt C
gt gcccaggg tgcccaggat gcgtacataa cgcgcgaaag gt gcatacct

2 R4RY ccper it dgfesitas eggegly atccggt agggaaalodt gat ctt ca
aacgtattgc tgtggtcgtg 2460 ctcgctggtg g gctttggt
eEG G e e " YR RY g R g gtogetcatesceiat t'PTa 2520
t ccacagc cgagt.ccttc agcagcagt tgc cgg ttcttccacc
coefepe A e SR B il VRS e ccag
REIGALGADa @hl& @ @il G204 Page 103 01
e r%h%g 073&%F%>C§-g%%g%% &%%F\%%S%&%en‘%e listing)
cagl@dgb@eaihge CAGAGFNCAYcRgagatatgestgggeJggeng ccgctgeecy
ttacgcagcg 2700 tgccgcgeccg gaaact aggt agaacgt gag

tggaseRpgfdeseepacse eqerlecseereeacetas ateegptreywtep26® 19%2¢acat cgt g

at ggccagaa cgttcgacag ccctaacggc caggtggt gc tcgaggt gaa
teeds IR LR R eL R O PR AP BEggete AT gaggat gac

gccéccfa‘%‘g#c% e %Eg‘c GAQAL, 288 cca%ggg %&9% ac Ahggat gecce

ttacgacgg attc gc ggcgt cgacg cagtgcaggc 2940

acg@EdcBCdea i BeAhIBIcEAh@ILRGACHRQGAACE T00gt Ccaaacttcgc
cagagttgac 3000

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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gtttctaggc gagacgaacc tcggtctacc ggtcttgaac atcaagcccg
acaacgcgat 3060 cgaagccgtg gtctcattcc ccgctccctg

at gt gacgca ctttcacccc tggcactcat 3120 gtaccgaagc

t gggact gag aaagggct gc cgcgtcaccg cttcgcgttg actt gobhkarch 2007

3180 gaacgggggc gtgtﬁg %si(ﬁgggggg gg. gt gacct gg

kb ALIRE 4GiA afod 9C gattga
mwacfhgt%%é% %%gg%g%%og atgacctgat gaccggggat 3300

tec@ @ Gasntiatt Leaitgetgaacenlicgacgadgeggrgyacy cgacgcagac
cagt gagagc 3360 acgatcaagc gccgcctgcg gtcgggcgceg

cgatategte elgaramyy ClgteL gelacsicguregaegggsln2(282@agt ggat ga
ttcccctcgg tgacctatca gcggcagggc tgagaccagg gaaaat ggcg

caclsoRens cofSR R CRReTe %g@@ag@%g&stgfﬂtce%ca%%ﬁtg g%gocgggt ccgt g

o gcgcct ggce
o L e i e AR 080T 3000
gwgaggggﬁggﬁ@%@gﬁg@ggﬁ&%aﬁggﬁggﬁggmg@ag@@cggc cggtgtcggce

cctggagccc 3660 gcggcggttc cagtggecggg tccgecgecg
gitCEEgigCsgq (@eigecgatiga tgggeagaigdat 2860 acgggcgcecc

t ggcccggat acgtcgacgg cttctcggct aggagctgac cgcgtacttg

2aBTBE stotcaicy egeiey agrargeicttfctoecctiggestic glﬂg ccggt ggaga

ttcccatctce ct tc 3840 t tact t t
%ﬂﬂ&%ﬂ%%c kit TR Qe eI B QUL gee 3900
gaa&@%g@&@&&gﬁgt & %gggggé?{g%&c{g Etgagg&%otﬁtcagagz%g‘:t ggat cgtgcg

ggaggcc c cccatc t cggccagctc gcgagctgtc
gﬁ&ﬁﬁ&ﬁgﬁgﬁgnﬁ@@&&@gkﬁﬁ%&kﬁﬁﬁﬁﬁﬁ&ggéQZQOOacggtCtgcc
tcccacaatg cgttccggtc gaccttcgtc gctcgtttcc ggtttgectc
ceted @80 ceageigrs itk dges tegpb@atccagag cg@ege g3tlgcggcet t gt
at ggcgatga atgtggcctc 4140 (gtagacagca gccgtcgg
ﬂcg%@&ga@aqg gagg Yeraertagiegaat GErers FEe Rt a%? ga 4200

cqc ct.cgettg tcg ggcctgectg
e G0 5RO AR el B R B9 G Oumet 1 o
aaa @R LAGALL: BEAREEEEAAY %%ngécqgagaaﬂg'%@ 03549t cgccccag
t ggaagcgga tttcgcggta ggcccaggig cgtgcgggt cgaacagggce

2agd 380 aRRag et Qdaa Mot ighrc28Pabicgcaa teggatcate 3600
FPO4- 0397- OOSG- FY( Sequence |isting) gcagtttcgg

gacgigegargeeeaigat cregiget zaégcecgafct@@gtwg ertegesgefgé¢@cc gccagegegt
4440
N o e L e O e o T et
4560
s BT QAL e R A e e AP0 - Jeqgccacat
cg@@ﬂﬁgﬁgﬁgﬁw&éﬁ@nc@@&@@Qmﬁ@&wg%aﬁgﬁig@@ t gcgggt gaa

cggctctgcc agcgcccaca cagcgtgtgc 4680
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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gtgcccgtta cgggggttct ccacgatcgc gttcggcaga ggatgattcc
cggccgccga 4740 cagcgcccgc agcgcggegt ccgggtggtc
aacgtccacg acgagcaggt tgctcaatgc 4800 ctgcgggttc

gact cgat gt agcggcgat c cagtgcgtct gatcgccgca tccggbhlybach 2007

gt o909 cest FALSNS W OSTANLGA. 6520000
gcaRBEE AGAIGE, ML ERGAGHE of QGG 94 gCT ct tcca

ccgcaaccal ggggaacaca ctcacacaca agatcgattt 4980

teg@bda@ GQBt @t Pagatgastd: g efagicagaedigt t4500gtt tctggagegg
tcctccagac 5040 ctttgagatc cgctccagaa acgtccacaa

cag@batzRistetyo@y chaggpztgedictizciraigeet teatagt 0060 caggt at ccc

gggtt ccgg gggt gaacac caccctccga ccggt ccaga at ccgt cgat
“@%Tﬁﬁgg%ﬁﬁ%éﬁﬁﬁﬁ%mg&@?@éégﬁﬁgﬁﬁﬁﬁﬁﬁﬁﬂ%ﬁﬁﬁ{gacaggac

ctagc ctc 22 a a gaaggcaga
o s e R e O 800
gleRGAALS I cda 628 PEGEALAGIGREAQTHCICT tCcccacgagy
gacaccaccg 5340 gtagcgcccc ctgcaaccgg cgcagtgtca

cag@O@GURgegst gtagtchGipedct tgacaggatddf0 18MMct gcagggt
cggt gagctc gcgct gggcg gatcccacca gta%%tcccc gt gccggt aa

ctgoReRH0 Sace gt RACERGERY et eralgigiastseca asierc eyl cggcagegat
caat gcac gt ggat a 5520 acaccaccc aaccaggga
soddrgr e BeaRet e Dag oA iR L5 8t P laga 5580
e ERERLEANE.LACEALEIEC.AEAUREEGER, AE dRRRCAAg caal aaccac
ccCatgagcg 5640 "gacggtacaa gcgccgacgc cgggtggccg

attcldeQYGL-QEQSE QGEOQYE GELI1IAGEIAACEGagds G040 gcgaagegt g
ccgctgggcg gcccgeegtg gecgeeccgtcc cgtgeeccgtt ctgaccggtg

ctttBFEOectghoh eggtacy attdtiogpk tacgtepacgagtout EWE ct gccggt ca
%cccgtgacc ggactctaga 5820 ggatccccg t accgagct

cag; ﬁ%?éﬁgg@&ﬁ% gégt%ﬂéfa@ @Etct%i’cﬁaé@igfc@f’lg? fttcg%a@tsg?@aaa 5880
ttgttatcc tcacaattc cacacaacat acg cgga agcat aaagt

cteagardle el e OT e UL 36 B0 acatt

aga Rt OE ALt COCLGRELHuch € IRl 5CRLRARD 52Gt cgggaaac
ctgtcgtgcc agctgcatta atgaatcggc caacgcgcgg ggagaggcgg

agafp0fth tedatdeg@ gtcaichicgggagetd ggacagigggaagasyet gaatttc
tgccattcat ccgcttatta 6120 Page 105 01 March 2007
stagePC B30T OESEEFY ( Berfershelectdcics fiigrredea t WAt tat t

- HALE8 SORRSHL L sapagences, lantigect {aneaasat
B e

acadehde @G-k dba alt@ich g 9Ge &t 8 gitdaaafecc@Egdgegaa gaagttgtcc
atattggcca 6360

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
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cgtttaaatc aaaactggtg aaactcaccc agggattggc tgagacgaaa
aacatattct 6420 caataaaccc tttagggaaa taggccaggt
tttcaccgta acacgccaca tcttgcgaat 6480 atatgtgtag

aaact gccgg aaatcgtcgt ggtattcact ccagagcgat gaaaa@yddarch 2007

6540 cagtttgctc atggﬁggggg(ﬁ§@¥§§g ggeﬂgh%aacact
a o

tcacaat&ggg@gr@gwoceggsﬁg&%gg@a@c (GahGLkt 6@b tgccatacga
aattccggat gagcattcat caggcgggca agaatgtgaa 6660

acgdca@a Qe o todcatmatbhic htgadchtbdidctdacat ci2tid acggt cttt aaaaag
gccgtaatat 6720 ccagctgaac ggtctggtta taggtacatt

gragagtascicge thigasd tgeccigramaladzg rdctt@® 28 030t t t acgat g
ccatH%%gat at at caacgg tggtatatcc agt?attttt ttctccattt

CUSEUAT TSR A BBl CCRGE R R BHAC AR T @At act caaaaaa
t t t 900 tcatt t tt
o S5 20L 011, 9900 Lol g O eaaat

wﬁ%ﬁ&kﬁﬁgﬁ%ﬁu%%g%@h&ﬁagm9&%&&@@&ﬁﬁgﬁg@@ﬁcCagg atttatttat
t ct gcgaagt 20 gatcttccgt tcgacggagt tccactgagc
atatgbtepgaGCEe agicaigaaaagat icengaggahesm®O8A0 ttctt gagat
cctttttt tc tgcgcgtaat ctgctgcttg caaacaaaaa
cagtHECREAgOs SRS SfEa gl it gree Rt 0¥ cggat caaga

ctaccaact ctttttccga a t aact 72 cttcagcaga
e Ll LSSy I G CURGARES SO SN
taaa%%c@é% atagéazt%@%gﬁﬁ@ot&agégg&@a% goggga%ﬁlt %%t a cctcgetcetg

aat cctgt taccagtggc /32 t'gctgccagt ggcgat aagt

ceae@h@tetibae 108991 Qgatal-gragaagalagagftaccgga 7380
t aaggcgcag cggt cggget gaacgggggg ttcgtgcaca cagcccagct

ctttacgptparguigeeatatafd 4 fe tegauetsgeatititcyadit tqgdgat acct acagcg
t gagcatt ga gaaagcgcca cgcttcccga 7500 agggagaaag

ey gaiagur ArEL YAty LRy ygddcaggag agegeacgag
560 { t ggt t ttatagtcct
el P B L IO IBRAGT EENPLENEL comtiitign

agtt QAL A el L8L G RAGAA006IL.AAGEHALINRAa8@EICCag 7680
caacgcggcc tttttacggt tcctggectt ttgctggect tttgctcaca

gatditgiet tedat de @€ todhdd e g @agt dghieaage Chg@hlc Ct(30 t ggat aaccg
tattaccgcc tttgagtgag ctgataccgc 7800 tcgccgcagce

ticttgagaigetiEis dayeaye g e elgrtly spagpraaigpetsangect gddlyaagcgg aagaagcet ca
7860 Page 106 01 March 2007
acCEpRER. ¢ s g saesTleet 12894%8) P cgecat t c

ot A e R B T P acecoa

ctic@@lat GROLAALILEABAQ T AR hdlLaghed cgacgttgta
aaacgacggc cagtgccaag cttgcatgcc tgcaggtc 8038

tgetgecagt ggegataagt cgtgtettac cgggtiggac tecaagacpat agttaccgga 7380

taagpcgcag cggteggect gaacgggeeg ttegtgcaca cageccaget tggagegaac 7440

gacctacacc gaacigagat acctacageg tgageatiga gaaagegeca cgettececga 7500

agggagaaag geggacaget 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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FP04-0397-00SG-FY(Sequence listing)
tlegecatic aggetgegea actgtiggga agggegateg gitgegggect ciicgetatt 7920

acgccagetg gepaaaggeg gatgtgctge aagpcegatta agttgggtaa cgecagggtt 7980

ttcccagtea cgacgttgta aaacgacgge cagtgecaag ctigeatgee tgcaggte 8038
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