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14 February 2007 DESCRI PTI ON NOVEL PLASM DS AND
UTI LI ZATI ON THEREOF Technical Field [0001] The
present invention relates to novel plasmds deriyefpRary 2007
fromany of m croorgani sns bel onging to the genus y
Rhodococcus (hereinafter referred to as "the genus
Rhodococcus") and to utilization thereof. Mire.
specifically, the invention relates to plasm ds or
their partial DNA fragDBEBCRIPATMINafter al so
referred to sinply as "DNA fragnents"), and to
Shutt| o NOVELSPLASNGDS, ANBAITOEAEATION O HEREOF

am noket one asymetric reductase production mnethods
arbechmicahFigld acti ve ami noal cohol production methods
which utilize them Background Art [0002] The ge,aus )
R{686¢bccus The presentt ivensiouc selates, b novelvplasBads rderived
nitrile metabolismand, to produce enzymes which_ 15

adyeme anyc S| miecranrganisms alepang tonthegeanyg) Fhodococcus

hatHios A rey ALt pb the aeBus difedndarty) et fo Ltlization
GRS cBoRerpenisalve BpnntaRign deidtps toi piasids or their
Aqeah 1 aND gmgntlomerirti dsa P 6Rg  ocu Bl e DNA
DTSREBERONof AT P cREYHA SYRFIORG | TREOTR ¢« hETBipRants.
CREREPY A RETIgEIR, SSRIUaYE SEBIU AR HBEIOfadnd optically
rifboEB a0 e e Bt Rhich HE9R ey oo
RHOUOREEEIEA Ffodochr ous ATGCA276 (Patent doturent 2)
BS54 S Y R s
| RigHs Bt ap i, PSY e spvent e
S AN, RSl Mol odococc
erythropolis 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 production of useful 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



10

15

20

25

Publication HEI No. 4-330287 [Patent docunent 4]

Japanese Unexam ned Patent Publication HElI No.

9-28379 10 [Patent document 5] W002/070714 [ Nqq-fehar} 2007
docunent 1] J. Bacteriol., 170, 638, 1988 Disclosure

of the Invention Problens to be Sol ved by the

I nvention [0004] As nentioned above, it has been

desired to devel op new 15 vectors for breedi ng and

i nhodeehronsi WTEIC4G01 y (Ratehtil docneiem$ Brutaak Rhodococcus
strains) fromthe genus Rhodococcus. |In particular,
serjﬁthcbpodmeOslﬂ§ﬂgrf§’3m doatmented).f rom t he

st and£0| nt of safety of the recombinant DNA m crobes
af@0@3ki r piBatent dowminemt FyWEH1/I8d08s foods and
additives. It is an object of the present _inventio %,
provi de novEPatzot pldasminaent: hai J@@an@sms&ém%ammcg atent

for such a host-vector system [0005] It is desirable

t BublisatiendEEb M. fedt8AF2r obes suitable for

i ndustri al plicatjon from aED Rhodocqccus

eryt hropol | £I§a>mnth dagsimet ndket @nsgfyrr?{ciwxammed Patent
reductiqn act % rticular, it is a first
oBub&IpaHﬂntfﬁE Nﬂfé’n‘abﬁageo provi de novel plasmds or

the| r parti agnent i ch can_be use

create such @@Bﬁblcﬁ@h@‘gﬁl réi \;ﬂlpa{l@%ﬁ)G] m@xa&ngpe&ng@tent
S as .de can be obtained, it 2 14
F@Bglﬂ&ﬁ?og ?\fﬁalﬁg%zgom easy to construct a

shuttle vec r th S i n other

m crobes. i gleng QFBWDS%Q@@Q%éz?éct of the

Telati LS”tL "aighr Bt Rt a1 3 BRRLERTS PR s, 1088

bﬁfséto'%ﬁ?ééﬁ?ti%.ﬁnvey §o”nf‘h{ E‘St 'OBJ-”eSI of “the invention.
&Lﬁm §5 € ) are replicable in

b hob ft C t . coli. [0008] It is
VEORAL " o7l h}ﬁ?ﬁ@z’e‘% oﬁﬁé‘i‘é"yh i BeaP Riptireltc™ Bt toh new
.”?{%Eﬁﬂra&ér ?%%%#1@% SRR rf%ﬁ%@?#% 1oLy s SR ¥ ns (mutant

c c d
g@émﬁ g}og{éoft/%? evgs novel pI asm ﬁa%r‘ﬂfgu{li%nesegg coning
VEELRhTs bR pRARHeUCEbAI 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 pro{/ide novel
plasmids that can be used as vectors for such a host-vector system.
[0005] Tt is desirable to create recombinant microbes suitable for
industrial application from among Rhodococcus erythropolis which has
aminoketone asymmetric reduction activity. In particular, it is a first
object of the invention to provide novel plasmids or their partial DNA
fragments which can be used to create such recombinant microbes.

[0006] If a plasmid such as described above can be obtained, it
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systenms. 15 [0010] Furthernore, the present inventors
found that it is possible to construct shuttle

vectors by transferring into the aforenenti ondFebruary 2007
pl asm ds a drug resi stance gene and a gene region that

is replicable in E. coli. As a result there were
obt ai ned nucl eoti de sequence data, plasm ds and

shuttle vectors that achieve the objects stated above,
anoul@ bechmepeasyetn constenct 2 shittle vaetosthahisowplicable even
conpl eted. [0011] Specifically, the_present invention
piroothirsmacibies. f Haigriherefoge psecend ohieataof the gayenteon to

vector, a vector, a transformant, a netho .
ppuniidei anichsotade aseaoreecondatis yialeting c tf’egagﬁ‘gs geplifation
a nmet hod for production of an optically .acti¥,e
afrenastiondiegiomceicd) RECessBTY Jor FAnsHiLisglon P 1icfzg) shuttle
(1) A DNA fragnent having at | east one nucl eoti de
seeftfefice sel ected 3 14 February 2007 fromthe group

TR 18 P e S BB it s

| id tial, DNA f t ot f, ,
PhestaEs hat 2geTepticabl g ath e Ears AACREFUh epadF ol
havi t | t ti 5. | t,ed
R e
set forth as SE IPNO 35 EEIE)I\P'SG and SEQ I D
NEFCters 1q af aRIBQKSFL AP A§e4taFeast one

R S IR RRRIERS T LTS B0 as

SR o 1B DresiRR 1B R Aok (TEGMR for
oDl BP0, SRALEPARAISSH R PP bR 18 @ rosul
ReRFafl SE0R) RGBS AP R AR RO SR ector

sgtsté%réth as SEQID NO 1, SEQ ID NO 4, SEQ ID NO
13,’ "ID NGO 17 and SEQ ID NGO 22. (5) A plasmd or

g[}%ﬁ]i al %ﬁ%ﬁgﬁ?@tth@gﬁ’esé’ﬁb iﬁ%ﬁgﬁﬁt%hhﬂetﬁapi‘t is possible

sing a codi'ng regi or a

r f‘d’léo‘htﬁfrglef‘ -dHehaE e@ec&bf’a‘e ?92 éra{ﬁ%‘fél‘i‘ﬁl tintCdhé HMRementioned

nucl eo e sequence se fromthe group 20

gg%%pgﬁhggdxgg fséé%tﬁ% 86hé dAd SLEMRNESH A Shaf Briehlidable in E.

coli. As a result there were obtained nucleotide sequence data,
plasmids and shuttle vectors that achieve the objects stated above, and
the present invention has thereupon been completed.
[0011] Specifically, the present invention provides a DNA
fragment, a DNA, a plasmid, a shuttle vector, a vector, a transformant,
a method for production of an aminoketone asymmetric reductase, and
a method for production of an optically active aminoalcohol, according
to following (1) to (39).

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



10

15

20

25

IDNO 4, SEQID NO 14, SEQID NGO 17 and SEQ I D NO
22 and conprising a DNA replication region having at

| east one nucl eotide sequence selected from 5@? APV Roo7
consi sting of the nucleotide sequences set #or R as

SEQID NO 35, SEQID NGO 36 and SEQID 25 NO 37.

(6) A DNA fragnment having the nucl eoti de sequence set
forth as SEQ 4 14 February 2Q07,.1D NO 76. (7) A
pirasnthe group pansistingofAhernugieotide sequences se Porth as SEQ

(S Nige paobEd IDaiE e nae SHG I RE 2e0 To No 76, s

gﬂ%r@c%ﬁﬁsn? %?;a aRﬂgT%rﬁi :@kﬁg%aé‘%@ﬂ% tP@t@@qﬁ %%%géctgri% by
MpBRITES A EVancepISeatics: SoeioRo HRTIE gt daet OnG nucleotide
%ﬂeﬁ%&,& eﬁefctt gfrraﬁ%l t | %?oé@%%ﬁ%ge _ Sgipff %@téhlr%lsq{@tide

rgbcRasehdent ssEd RRTTc o bR L AHERE.ARY SHo D

i@l %fd fromthe group consisting of the nucleotide
&S ces set forth as SEQID NGO 35, SEQ ID NO 36

i AN boinsB nad 3 T Drne ORR. HaubfP} BBlected
) _76. Is j '
Ehat g biodp bpﬁéﬁlbﬁ%%e"%@fﬁﬁbﬁﬂé SRARFHES fitolh as SEQ
P70 13 SR 0P 0 SEQT OB 4. SEQILINGP 17 and SEQ
mﬁ’- EcoR 1: 2, Kpn I: 1, Pvu 11: 1, Sac I: 1
a 0 * 1, and the‘i size is appr OiXI mately 5.4 kbp.
(O A8 € GRIBIDNE, Byl eremlontgssied by
E %%gg{%@gg&e gécg%/iﬂgel}%ﬁ y fohey IHNAD rdidatidh-related protein

erived froma bacteri um

bekARg B9 12st Néne éolﬁ@@dé&gﬁ%‘é- selectd®) frébnP¥he group

fragnment having at [ east one nucl eoti de sequence

2@%1’5%%‘?2% ofsfgc?@ ik ﬁ&g@%é%@a%@ s for0h asIREQUID 00t de SEQ
ID NO: 4, SEQ ID NO: 14, SEQ ID NO: 17 and SEQ ID NO: 22.
(5) A plasmid or a partial DNA fragment thereof, characterized by
comprising a coding region for a DNA  replication-related protein
having at least one nucleotide sequence selected from the group
consisting of the nucleotide sequences set forth as SEQ ID NO: 1, SEQ
ID NO: 4, SEQ ID NO: 14, SEQ ID NO: 17 and SEQ ID NO: 22 and
comprising a DNA replication region having at least one nucleotide
sequence selected from the group consisting of the nucleotide
sequences set forth as SEQ ID NO: 35, SEQ ID NO: 36 and SEQ ID
NO: 37.
(6) A DNA fragment having the nucleotide sequence set forth as SEQ
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14 February 2007 ID NO 70, SEQID NO 71 and SEQ ID
NO. 72. (13) A plasmd or a partial DNA fragnent
thereof, characterized by conprising a DNA

replication region having at |east one nucl egf Fx,q)ﬁuary2007
sequence selected fromthe group consisting of

nucl eotide 5 sequences set forth as SEQ ID NO 70, SEQ
IDNO 71 and SEQID NO 72. (14) A DNA fragnment
HayN(@: d6. | east one nucl eoti de sequence sel ected from

“the group consisting of the nucleotlde uences set

f@tA plasiiEd orn partiah DNEQ fregment 4h er Qcmra@erlaad by
SEQIDNO 45, SEQ ID 10 NO, 53 SEQIDNO 55, SEQ
NOMPASIRED prlrmm:r 6dziosHmviDg the nuleatide ggqpplgsq\@et Barth
69. (15) A plasmid or a partial DNA fragnent thereof,
cztsaSEQB})lNQdT@/ conprising a coding region for a DNA
replication-related protein having a

89! Aotplatenik quen qarsiel dINy ﬁa&meﬂﬁéks}?t’zﬁg chgracterized by
consi sting of the nucl eot| de s ces, set. %
%@@ | Brotem

SEQUpDiSNE. a1 (;0disEQragioRCion 2 1684 | TsAlsAt 1&’& o
51%“?13 N%EI%@;P @Ngtﬂs‘-%lF@IEQ ée%%%%E%é]Ie%%%JQ ge! t&lfa)group
cﬁééé%é’ oF b6 BRClo e FRIEIoRS S8t ok 7§ TeG BANG: 1 SEQ
AN "C@éﬁﬁ@ﬁiﬁé@sefﬂeﬁéﬁfﬁfflhﬁ@?elnﬁﬁﬁﬁpﬁﬁ?fwwo 22,
SonPHSiRS a1 INAG “ﬁ@%‘” | IR LAROREE qTealOhE fMicleotide
S@lfe%CﬂgEg&qc?e@O g ,{Bé E%{lagg N%gg%%@a%%wgnéﬁgoude
trnrRoet donbatnehce 10t ad: S 3%0; 36 HRASEQ 1D
ggieﬁ’?egg%& cqlgpg'ﬁngé b%&%’oﬁb&%g re%@ﬁ SE%&{%OE%Q egycleotide
an%df%%elst%ﬁgo%fa% %%@Zac eri ze{jn gyorcgngﬂts: ﬁlg a
P91 20 GRYED g pRe RRrACRIFER. beTonRbRiar ¥ ghnig o o
fﬁﬁtﬂaﬁﬁ%g’?@%’ﬂ Qﬁg{)r&lﬁg 13U P VnedSf FEAS 'Qs)zswﬁ@iein the
numbers of restriction endonuclease cleavage sites are BamH T: 2,
EcoR1: 2, Kpn 1. 1, Pvu ll: 1, Sac I 1 and Sma I: 1, and the size is
approximately 5.4 kbp.
(10) A plasmid having the nucleotide sequence set forth as SEQ ID
NO: 73. ‘
(11) A plasmid or a DNA fragment according to any one of (1) to (10),
characterized by being dérived from a bacterium belonging to the
genus Rhodococcus.

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

from the group consisting of the nucleotide sequences set forth as SEQ
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SEQ ID NO 42, SEQID NO 44, SEQID NO 45, SEQID

NO 53, SEQID NO 55, SEQID NO 56, SEQ ID NG 61,
SEQID NO 62 and SEQID NO 69, conprising a DNA
replication region having at 10 | east one nucld4dathratey 2007
sequence selected fromthe group consisting of the

nucl eoti de sequences set forth as SEQ ID NO 70, SEQ
IDNO 71 and SEQ ID NO 72, and conprising a

ﬂDmeUOFSEJC{’IDFN@':W@l aié SEQADeMIO:d&2.sequence set
forth as SEQ 1D NO 76 (18) A DNA fragnment having at

|(Q&§tA0phsﬁ:udl eoti partid DDA efraghent diieredt, fohanadthrized by
group consisting of the nucleotide sequences set forth
asrHpfsingDaNDNA7replitafisn repive having( 40)leastpims mutleotide
a partial DNA fragnment thereof, characterized by

cszapense ngelectabi frionat rtban gmm;m consigting m;fv.thg atcleotide
| east one nucl eoti de uence sel ected fromthe grou

mqweabemgebfomh@sr&EQe i NE: 20, SELIERBE)sEd S
as SEQ ID NO 67 and SEQ ID NO 47. (20) A DNA
fNébr?éht havi ng the nucl eoti de sequence set forth as
ID NO 75. (21) A plasmd or a part,jal DNA
f(rl e AD N Sraganentdraing ad ] ﬁ&%@rwnu%léﬁﬁdﬁsﬁeﬂgwace Sclected
nobi li zation-rel ated regi on having the nucleot|

s%qubﬂa&gﬁmp £ORIIBIAL bEQelr@I ptide sequences &t remhaﬁ’-s SEQ
LS S LA B S o o
e é@@l@fﬁ&@% §PR SBRD 25k SECTID MY BY, sEQ D

and the size is approxi mtely

gaé lé?pan S%bﬁsgNi}né% havi ng the nucl eoti de sequence
sy b hsidr i aupesalnINA gt RN shalhctrilb by
&&%ﬁgﬁﬁg tzagd bgll'&r,ﬁ d;ﬁq)r\éed Mr%ggg%@ﬁgé@ted protein
SR A Y ISR S RERR 06 oo
AT ”ﬁd% gy B2Yepd, BRREIBNGE 40,
‘SEG DR sz:béﬁd ?Dbﬂ%i.eﬁh,asﬁ%j PPN 45, SR IBWO: 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 repliéation region having

at least one nucleotide sequence selected from the group consisting of
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Rhodococcus and E. coil, and conprising a plasmd or
partial DNA 15 fragnment thereof according to any one

of (1) to (26) and a DNA region replicable in E

coli. (28) A vector characterized by being cokkkehigpg007
using a shuttle vector according to (27). (29) A

vector characterized by conprising a plasm d or DNA _
fragnent 20 according to any one of (6), (7), (25) or

(R nudl3Bidé seqatntesnsatofgings SEQZE) NO: 7R9SEQ ID NO: 71

characterized by having inserted therein an

aaid SB€D ANy Fet ri ¢ reductase gene. (31) A vector
according to (30), characterized in that the

affiT)oleptavenidasy mpartial DMAC fizgmemnthereof charhelecized by
acid coding for a protein 25 consisting the anino .
acomipsBing e ecadingf segionadosEQ DNACrepigation-telated girotein
acid that codes for a protein having the am no acid
shapinge at skeast o mateotidg s@prendeorselecsed SEgm Dhrogroup
78 with a deletion, insertion, substitution_or

aciohgisting off thee noclentisleuseditencest setnfarth asi 98Q Ry NO: 40,
havi n%Dsrri noket one asg}m‘ret ric reduction actjvit

(SEQ AD/RQof 22586 dDnB00 4¢3 SEQhANGE 43, SBQI 1D QY 53,

PSEGID B3 4S80 SRRITH S OnS0m M Qo> NO: L. skl TpeNo: 62

forth as SEQ ID NO 79, or a ic acid that, .
hgid i SHQD %(Dt: ré“%? (RITEPELSHS @nﬁmr@pi’wﬁwné@@l% having at
sequence conplepentary to the nucleogtide set faorith a
Skast onsouciept wq@meﬁg‘@ﬁ@wéﬁm aroufgonsiRtng of the

rBadlserigh scabenes sxiprity ss S B0 AL AET 7ok ERE b 7y and
P RS RS Ot AnH smabSageR SeBRIPRGeEoRpIYE the
colgRbs Reatgi et Rkt BSEA4D NOEGh Ch conpr i ses
6 ADNR gBenhnRpin R enaf 05 PERTRIAERNRE defected
RS S BROY cOMMsRrBt (hacbEBuTh SRabPp LBtk foffy as SBQ
(NG BEABL S IO onof “an Gpti cal 'y active
a(rli@ogl %?eﬁ%i’d or a partial DNA fragment thereof, characterized by

comprising a mobilization protein region having at least one nucleotide

sequence selected from the group consistiﬁg of the nucleotide

sequences set forth as SEQ ID NO: 67 and SEQ ID NO: 47.

(20) A DNA fragmeﬁt having the nucleotide sequence set forth as SEQ
ID NO: 75.

(21) A plasmid or a partial DNA fragment thereof, characterized by

comprising a mobilization-related region having the nucleotide

sequence set forth as SEQ ID NO: 75.

(22) A circular plasmid characterized by comprising a plasmid or DNA
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wherei n an am noketone asymetric reductase obtained

by the production nethod of (35) is reacted with an
enantioneric m xture of an a-am noketone conpaund
represented by the follow ng general fornul d4Egpruay 2007
[Chem cal Formula 1] 9 14 February 2007 O N (1) Rz

\R3 wherein X nmay be the sane or different and
represents at |east one species selected fromthe

gfrapmerdrexicetding tof atgplongent (12vier (2)k wherehy theorymbers of
optionally protected with a protecting group, nitro
argstrietienichdopnclense ebedeaga sitematenBagdil o2, Pwollz 4, Sac I
R represents |lower alkyl; RZ and R3 mai be the sane

o asidfSrmrdnd, and the pizsssrapproximataly on& kbppeci es

sel ected fromthe group consisting of hydrogen_ and

| Gr A plasnid, having) the mupleeidae sequoner et %OHar spmEQ ID
or a salt thereof, to produce an optically active
abiQvoéd-cohol conpound represented by the follow ng

general formula (2):,[Chem cal Forpula 2 CH ‘1
(B4 &plasmyg or feEagmgnt pccqedingpo ke cpoE (e (23),
the same, definitions as,above, 10.14 February 2Q07
a&éﬂlﬁﬁtﬁrﬂe}d ox @)@mg éiefbﬁﬁcf ey Gy ibaetgpiums 3)‘»‘1/%84% higy the
for er?Iiucti on of an optically active am noal cohol,
WEEIRES AA8A0EREHH%r mant according to. (34) is reacted

V\Hﬂ ﬁrbNA.ﬁ'agment having the nucleotide sequence set forth as SEQ
ID NO: 77.
(26) A DNA fragment characterized by comprising a promoter region
having the nucleotide sequence set forth as SEQ ID NO: 77.
(27) A shuttle vector replicable in bacteria belonging to the genus
Rhodococcus and E. coli, and comprising a plasmid or partial DNA
fragment thereof according to any one of (1) to (26) and a DNA region
replicable in E. coli.
(28) A vector characterized by being constructed using a shuttle vector
according to (27).
(29) A vector characterized by comprising a plasmid or DNA fragment
according to any one of (6), (7), (25) or (26).
(30) A vector according to (28) or (29), charﬁcterized 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 acid coding for a protein
consisting the amino acid sequence set forth as SEQ ID NO: 78, or a

nucleic acid that codes for a protein having the amino acid sequence set
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enantioneric m xture of an a-am noketone conpound
represented by 5 the foll ow ng general forrrul a (1):
[Chemical Formula 3] O R (X )nl N..
\R3 wherein X may be the same or different anei)'Feng“i"'y2007
represents at | east one species selected fromthe
group consisting of hal ogen, |ower alkyl, 10 hydroxyl
optionally protected with a, protecting group, nitro
a[fmaith sgl BE4Y LD NEOsp? & swerihs aadela’ntoe‘gemsertumt pulsstituffon or
cPresents | ower al kyl; RZ and R3 may be the sane, or
ditionref and orepphuality af aminn aeids, and kapdpgaminoketone
sel ected fromthe group consisting of hydrogen and
| aspenmetiik yeduction acielyesent s asynmetric carbon, or a
salt thereof to produce an optically active
Qshor ae do (30pr ehmractarizsg tlh&hzﬂdth&mﬁgaketone

general for . 20, Chem cal romulg 4] 1
F@mmﬁgn@qnaucw [gene N 2 Ducleie a@?‘«mwwl@ tfllﬁ nugleatide

e et B as B0 MO ANOsdoh iria Pgisag S .
Stbransigia scE i e uicicote Seaticees 3231'@?14&91% to the
e B Yo 4B PGB L2 B O
&ngc Wi for'd %lrotfe?rrl r%‘avmé hinihSRETE2 aS)IJ:I‘?lrI‘nrn{I‘IC Rduction
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
reductase is purified from said transformant obtained in said culturing
step.
(36) A method for production of an optically active aminoalcohol,
wherein an aminoketoné asymmeiric reductase obtained by the
production method of (35) is reacted with an enantiomeric mixture of
an o-aminoketone compound represented by the following general
formula (1):

[Chemical Formula 1]
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\\ (3) VI RO Rs 10 wherein A represents the foll ow ng
formula (Y) or (2): [Chemcal Forrmula 6] 12 14

February 2007 O Il Y R4/c wherein R4 represents
hydrogen, optionally substituted C1-3 al kyl, 10
hydrocarbon ring which is bonded to R8 or a éal%gg"wyzm”
8-nmenbered heterocyclic skeleton containing 1-3

het er oat ons which is bonded to R8, 5 [Chenica

Formula 7] Rs\ O\l ... (Z) CR7 wherein R5
represents hydrogen, Cl -3 alkyl or a 5- to 8-menbered
heterocyclic skefieton_gontai ning 1-3 heteroatons which

i's bonded to R6 P9 10 R6 represents hydrogen,

opt i ovdf ed C1-3 al kyl, a C5-10

hydr ocar b ich is bonqedj)o R8 or a 5- to
8- menber ed clic skeleton containing 1-3
het er oat ons mhl is*pended to RS or R9; R7

represents hydrogen or optionally substituted C-6
al kyl; 15 R8 represents hydrogen car boxyl, optionally
substltuted Cl-6 alkyl, a - to 8- merrbered

et % yrapor G °.”sa%%”b%@§%an& SR SRS et least one
T e Mt 6 A RIS 0 B LR, S50 Sy,
By iomarl posiasalbt fﬁéﬁé’qé: St Y LBIEBERE Btoup, nitro and
sulfonyl; ' ‘
n represénts 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,
or a salt thereof, to produce an optically active aminoalcohol compound
represented by the following general formula (2):

[Chemical Formula 2]

- (2)

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

10
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5 to 8-nmenbered heterocyclic skeleton containing 1-3

het eroatons which is bonded to RS or R6; and R10
represents hydrogen or optionally substituted Cl-6

al kyl, or a pharmaceutically acceptabl e salt ©fFebruary 2007
sol vate thereof, for production of an optically

active am noal cohol. 10 (39) A shuttle vector

according to (27), having a npucl eoti de sequence
saiddeadngithe desired gbing! @6HYIW: i ng of the nucl eoti de
sequences set forth _as.SEQJD NO ,89.to SEQ I D .NO

158) At meshosr farnpradiigian o pooapiically atidniagyngplcohol,

the invention e novel plasm ds nknown t,0,t he.

p¥henein, @, %ﬁ@ﬁ%i’@aﬂél @SE‘P"é'ﬁﬁg \F@Ctl(gr4 fidr repsted, SEithy an-

systens belonging ta the industrially useful, the genu

GHLEEAIS TUIRFHES 0F a0 GraBupekeiaPs CmPPIRY Tepresraited by

cEeg.tion.of reco f;10nar]1“tl glgrobes capabl e of

ithé QIPWéFgﬁf*}lﬁF?gt TAWR44EL i on of ami noketones. An

mrér%.e EE as jri c reduction of an am noketone to
ERRICHE R 0D obes may contribute is a reaction

for production of d-(1S, 2S)- pseudoephedrine from

1- 2- net hyl am no-| - phenyl -| - propanone. [0013] The

pl asm ds of the@nvention can coexist in single

Rhodococcus cel | pgtherefore can be used not only

al oneyf,or ' icating function, but also as

. That is,,6 by 25 inserting

di fferent [ for exanpl fe,l ?enzyrre) genes into the

different plrasm ¢g§,\{t is possible to express the

proteins sinul tFﬁneousRay 14 14 February 2007 in the

sanme cell. [0014] The shuttle vectors of the invention

are useful for creation of industrially useful

reconbi nant m crobes of the genus Rhodococcus and

Sﬁﬁélee‘il‘l cRi ﬁla‘goP%-tgglAéaQﬁé%r AiFerit! A1 rESreS@A4CRE feast one

ata relatin replication obtained fromthe

i . . , !
18sd8elRbtdd grqrﬁgﬁiaéf 26Uty asf hhfbgeasi lowear alkyl,

construction o I oned Shuttl e Vvectors,

EH(}‘HI% Tl bhtGEhal fteciRidovwvite RNArbtcetin@entgoap, nitro and
c nst??uenl!tJ el e%%n?s of the vect@’gl?s. B?ilgeg P
Q@ﬁ;ﬁjﬂy@tion of the Draw ngs 10 [0016] Fig. 1 is a
restricti on enzyme cl eavage map of plasmd

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 sclected 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 4]

11
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PRET1100. Fig. 2 is a restriction enzyne cl eavage map
of plasmd PpRET1000. 15 Fig. 3 is a sumary
illustration for construction of shuttle vector
pRET1101. Fig. 4 is a summary illustration for
construction of shuttle vector pRET1102. Fi gl4 Behruary 2007
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
plasmid of the iBWention is a plasnid isolated 25
fromthe genus odoc@icus, or a derivative thereof.
Speci f}{)ea N be isolated from for exanple,
Rhodococc erlyt hropol i s 15.1§8§gbruary 2007

| AML400, 3, MW893 and 894 strains, has a
si ze of approxigﬂféhy35.4 kbp and is a circular

pl asm d cl eavabRe by tthe restriction enzymes shown in
Table 1. The plasm ds isolated fromeach of these
strains are designated as pRET1100, pRET1300, pRET1500

S A R el R e
B S ok R SRR Epby, SiameLe, POl Line

el o, rendiflph °Toethpy 4758h GEFal, SRIFY mpdlfbatcobol
CABSRE o D37 bk e R prayElBHCRR nG CRF, aff HHiRally
Sudtive abhinbatechol B¢ taklied ot 4with Tubthbr 2dditi N ®fla dorpbund

represented by the following general formula (3):

[Chemical Formula 5]

A\(N\ . e (3 )
R
5

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

[Chemical Formula 6]

12
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[0020] Fig. 1 shows a restriction enzyne cl eavage map
for pRET1100. This plasm d was sequenced by a
publicly known nmethod (using a fluorescent autonatic
sequencer; for exanple) and its full nucleotid

' sequence was reveal ed to be 5444 bp set forth a§4§f§(5uary2007

ID 15 NO 73 of the Sequence Listing. [0021] The
second plasmd of the invention is also a plasmd

i solated fromthe genus Rhodococcus, or its
derivative. Specifically, it my be isolated from

for exanpl Rhodococcus rhodnii JCMB203, has a size
of approxigétely 5.8 kbp and is a circular plasmd

cl eavabl e by the restr .g ion enzymes shown in Table
2, This dis 16 1 bruary 2007 designated as
pRETlOQ [0022] [Table 2] Restriction Nunber of

Fr agnent S|zes (kbp) enzyne cl eavage sites BanH | 2
2.0, 3.8 Pvu 11 4 0.1, 1.4, 2.0, 2.3 Sac | 3 0.9,

1.0, 3.9 Sm |l 4 0.1, 1.2, 1.6, 2.9 [0023] Fig. 2
shows a restriction enzyne cl eavage map for pRET1000.

Thi s pl id was al so,sequenced by, a bl.i ¢l

ot AoreReorul BRGRERse (R o sbEs mﬁe%f S B 2
t 813 b set fort as . SE f

& Dudiaealy i rlqgom Hhoosdionl” o 4 o th Ao mepered
natural - o is 8
lafpiZeipekaliof s B Ring 173 B BilBps @@%9 Bohfléd o R
t®§gﬁge Eatte 2 shown in Tables 1 and 2. Thus, the

E % | 10 enconpasses the follow ng two

types of circular plasmds. (1) A circular plasnd
derived from a Rhodococcus strain, characterized by
having a size of approximately 5.4 kbp and possessi ng

the foll ng restriction enzyne cl eavage sites: BanH
1:2, EcoR 1 Kpnl:1,Pvull: 1, Sacl:1 andSnal : 1. 15

(2) A cirqplai pl asm d derived froma Rhodococcus

strain, cteri zed--by Zhavi ng a size of

appr oxi mat el 8 kbp and possessing the follow ng
restricti og7enzy cl eavage sites: BanH 1:2, Pvu 11:4,

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 R%; |

RS 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 R9;

R’ represents hydrogen or optionally substituted C1-6 alkyl;
R® represents hydrogen, carboxyl, optionally substituted C1-6 alkyl, a

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

13
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Sac 1:3 and Sma 1:4. [0025] As a result of anal ysi‘s of
t he nucl eoti de sequences of 20 plasm ds pRET1 100 and

pRET1000 (i.e., SEQID NO 73 and SEQID NO, /7
there is predicted the existence of a group 0*414‘251'“”3’2007

nucl eoti de sequences (open reading franes,

hereinafter "orf') coding for proteins 17 14 February
2007 for DNA repljcation or other functions., [00%6]

| whitle is bbadedtotRcanrdas-10 bydrocathen ring wueh énoonded to
refers to using DNA itself as tenplate to formtwo
dBupl e- stranded DNA nol ecul es exactly identical to

?ﬁéfﬁeéggsa%‘éé* %;tgglgﬂgggﬁaa Vgglg;s(%{]fhte%e%ﬁ%g@i;% optionally
(Pt 61-6ra by QoROBR Pt aub Bt Y1 or a 5-
R BB i
isbpaded [hRY P ALV el e 10 by DNA hol | case and |
R Ferresan dekReer R Rl SR CR Aoy el ed
oL e S0 e 53R P BHVGR DBty Fifution

the replication.fork.is the leading strand", and the
ofEan PRt FRING BRBGaRPEOL o 3 s the "I Aggi ng

ST 5o 30 BR LIRS LSS D ugiocREE dhence
lﬁ SR b PE e bodr Coh B s Sc] oS s ORBericRE et Forth
S SRR N S ST D N L0, o e Te i rection
;@g‘%&ﬁ?&r}f@%%ﬁ fork. Consequently, replication

aggi ng strand is acconplished in fragnments

g[j%c;‘ig@ut 20%@;3@53%435?%2& Okavaifion r ageRbvel EB%AsYnids

i mat el prinmer 1s used with

. f : ‘
3@%@%“? rt%?n ;g}'(ﬂt gﬁgfafﬁ 4t RanebhlefasRNeetohs fbf‘@lol%}f\lxector

Fromthis RNA as priner,

??%%@E{satﬁglo@{gg higs tee S dudtALISt Gaeh] i thet fenwll RIRidoeDdccus.

the lagging 25 strand as tenplate.
&4 furaayent ted cpamicixbfatebbidfi®t microbes

gg?gge%ﬂﬁénﬁ inds to the single-stranded DNA from which
RMdpdisle b8 #fifselalaisyn@@@fic reduction of aminoketones. An
example of asymmetric reduction of an aminoketone to which such
microbes may contribute is a reaction for production of d-(18, 28)-
pseudoephedrine from I-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 plas'mids. That is, by

inserting different protein (for example, enzyme) genes into the

different plasmids, it is possible to express the proteins simultancously
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renoved. In this replication nmechanism severa

proteins including DNA helicase and

hel i x-destabilizing protein work together to formthe
replicating machinery. Ot her proteins involveg4k@ﬁ%gﬂ@2mn
DNA topoi sonmerase (which prevents tw sting during the
DNA replication), 5 replication initiation proteins

and replication term nation proteins. The DNA
rigdhecnh®@Beliechani smis described in detail in, for
exanpl e, "Sai bou no Bunshi sei but sugaku [ Mol ecul ar )
i01ddy of The shattld vectiws ofEhietinvantion ame nsedd foy creation
ei ko Nakamura et al., pp.251-262, Kyoi kusha, 1996.

16f [ritattiallp arsefiriateronsbintnt eicnabes of ithe gcays dieesoasiccus

the plasm ds pRET1100 and pRET1000, they were found

tand AsthecBEneeiices of AT-rich honol ogous or

anal ogous repeats and_ a sequence thought to have a,.
009 15dc ondaT he stuclectide sequencedatrcralatingdodogiideplication
predicted to be a DNA replication region (a .
nolotaged deors dheqriesmidsypfiha snyeideih may) seiveproiks Bgsis for

i nvol ved_in DNA replicatiqQn or regi on including the
manstnmttmatqfoﬂl@rafgrm;lpmlﬁnedaesaiwtglﬁnwsméﬁ: a SS@CI%WHY
af orenmentioned orf relating to.DNA r@i&ili catig : {ﬁgfgzgé
ey ST G LINA. FEgTIGIES 28 CORRIMISAtEGEBI Yelicot ARt

a [etgiaon codi ng‘é“lt&&ﬁf pratein involved in DNA

r Bypiefchesanptigar AWIRZSr ef erred to as "DNA
replication-related protein"). According to the

p[ invention it is possible to obtain data

t
relatipng tao the nucleotide sequences of these regi .
for boFFg-pllasWi &5 &?ﬁ%ﬁ%‘é &H&?HFRE‘%%%E"‘ [ 8599 &8 Pldmid
Eﬂ&‘f'&ﬁ@g nucl eoti de sequences set forth as SEQ ID
; -37 were identified as DNA replication
regi ons.for, pl asm d ET11 r eqi cQdiNg.f O ]
prot ei R & atSed t 1S F%I?Iépl%ggﬁfeon&%ggéﬁ »ﬂ-{eyéjr]u%i? yf:lasmld

20 e were identified the nucl eoti de sequences
sEgﬁfﬁ@'aS SEQID NO 1-3 (orfl), the nucleotide

Soen o AR B RAP chifigp WSpyete vecor

: (N%kﬁl\ﬂ_]zq e nucleotide sequences set forth as SEQ ID

‘(orf4), the 5 nucleotide sequences set forth

E‘Zt SF oofﬁg 4{;@ géénf%aﬁ%iﬁﬁ%tr%{gﬁ‘g é’o{‘ g??g?ﬁﬂ?ﬁré STGHLREE vector

?ﬁﬂ]ﬁfﬁ%esequence set forth as SEQ ID NO 29 or 30
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 Rhodococcus, or a derivative thereof. Specifically, it

may be isolated from, for example, Rhodococcus erythropolis
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nucl eoti de sequence set forth as SEQ ID NO 31 or 32
(orf8), and the nucleotide sequence set forth as SEQ
IDNO 33 or 34 (orf9). 10 [0030] Construction of a

pl asni d capabl e of DNA replication from pRETI4Bebruary 2007
requires that the reconbi nant plasm d have at | east

one DNA replication region and at | east one coding

region (orf) for a DNA replication-related protein.
HAM1 40 M2 henddiCH2 894 Gtrananbasis &7 of
characterized_by conprising at, | east one DNA 15
rafpIroHORtaly r ‘égﬁy &bpamandats |2 itcWae plesmid elegvabler by the
a DNA replication- related protein. The .coding region
frgstrictmmnengymes shpwit meﬂ"abﬁajl- drhsy plasnpde s atﬂdygﬁas each

a cl eoti de sequence sel ected fromthe_gr
cofhihese, siEAiDs AReSIRIENaSK: b AR oADRe PR T 500 PRET1S00
SEQ | D, NQ 4, 14, , 17 ang 22., 20 [0031], The ,regi on
0% (RRA70B: il@ép%ﬁa&éﬂee il r@[fa&%egvmﬂommabe be
has beep suggested as pronoter involved in
DEPAL SFPIBY (hepe1ATRRIS BHAMEY BY cPUBN e kRE™ L methads (for
pl asm ds ,of...t he i.nvention .preferably,conprise a .
SeueE LS, BRUlinEn allAlT st e cEviva i eRBe denste gradient
foqrth as,SEQ.I D .2 0 or.plasmd,.. .
o ireeaimiagtionn  aniind] ALK o2k, S drdition, Chapter

ect on the aforenenti oned nucl eotide 20 14
é@trﬂfhsg"%ﬁdﬂ%@)ence data. The present invention

nco erivatives or functional

?[leﬁem Fm%i?sﬂl?fraqnents of the plasm ds. [0033]
l;lce)xt7 3 tR@smU;icﬁp_t}dedieﬁﬁﬂf@eS sef fPrdoines: _SE@iie]ga NO

- entifie senli'c regions far
pl asni e 1 600, éé?‘%%c%@gco K i
rel at epBed replidetion there wereT
nucl eof EdeRsfequences st forth as SHR3|B.INO  38-41
(orflO nuclreoti Sequéence sefgporth as SEQ ID
NO 42 ‘Kphqga orH 1?1? the—nucl eot'S“ril seguence—set
forth psY . '
sequencfas®t forth ad ISEQ ID NO 45 o4 46 (orfl3), [the
10 nucl egijide sequendes set forth ass3EQ I'D NO  48-|50
(orfl 4y—the—nucteotide sequence set—forth—as—SEQ| D
NO026]1 or Hg( ol f klYwst heresirictient icneyssudngeagetmap for
forth as SE%I D NO 53 or 54 (orfl6), the nucleotide
qREEE1d80s eThisoplahmad BEQse@ues@edshy @ophibligly kimewn method
nucl eotide sequences set forth as SEQ ID NO, 56-60,
(usidgB), fhioeesuent eantodwatic 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
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15 sequence set forth as SEQID NO 61 (orfl9), the

nucl eoti de 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] Constructi on4debpuary 2007
pl asm d capable of DNA replication from pRET1000

requi res that the reconbi nant plasm d have at | east

20 one DNA replication region and at |east one coding

r éggignatedrds) pRET IA0ONA replication-rel ated protein.

Thus, the (reconbinant) plasm ds of the invention are
cl9224t er i zEkaldg Honpri sing at | east one DNA

repl rgation: region gt east | ) or
a Rleétllqtmi on- ?&ﬁgﬂé# pr ot 8? jf%‘g‘e@gé@g draggj on
for aeMRANEepl i cati pPleAEREE 8HEDS protein preferably
has apaygidqoti de seppence sel ect ed2{(,@8t he group

cons of the nggi €eoti € SEquERC e has
SEQ DYt 40 42 %1 14 Fcbrug' quﬁ,%.ﬁ,‘?;g’ 53;

55, 56¢c81, 62 and 9. [0035] The|Pdhibfs3
nucl eghigle sequencep4set forth as|03EQ.2P1NO2.87 and

47 a honol_ 0gous th nobiTrzafion proteins, and
hE2 Xeen i hidi @athQWSn Frossiictian snzyme Flgvagewmap for

RO oo B SGerghel gratiorsa P 4 Bty Saown
Smeibod andte R asilptif setiincpel FevAlff 40 hais8h bp set
Bthne SO P LB S BRbk "o 7P o
fﬁ)‘%ﬁsﬁ?‘o gﬁgﬁsf‘pﬁﬁaﬁ‘nﬁ@ E&ﬁbg ﬁigzz?ﬁ%{z‘a: it éf‘llfﬁ-ﬁﬁedﬂ are
N S om i T Ll o
sCiingo rale e %ﬁ%ﬁﬂ#&%ﬁf Fﬁvé(e%f? i ?ﬂ;%fs; E%t(::fco e en
;f%%qn%ﬂ?ésegfﬂﬁfgﬁg’l ég% plsq ﬂ%&%e p:Pasm fé% or DNA .
nuol oot Dad® seliifidra bR R Jiusl Honf A Rocaccus  strain,
oAt Pe by HEF 1 a3 Rh Ay a5 SPkbRRRd Posbessing
gﬁl%tp?ég 9 ) God-R M en rﬁ%oér%ﬁvagais i 28t imR 1:2,

8.
InTeglion or no zation-related region, or a

5zi1‘?i‘ Pgﬁr_[?q}: %@ﬁ}%ﬁﬁ&%"ﬁélme function of each

Y
region i’s no
(2) A circular plasmid derived from a Rhodococcus strain,

characterized by having a size of approximately 5.8 kbp and possessing
the following restriction enzyme cleavage sites: BamH 1.2, Pvu IL4,
Sac 1.3 and Sma I: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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[0038] The shuttle vectors of the invention may be any
which conprise a plasmd or DNA fragnment having a DNA
replication region, DNA replication-rel ated tein

codi ng region, pronoter region, 25 nobilizati g#lgebr“ary 2007
protein region or nobilization-related region, and a

DNA region that is replicable in E. coli, and which

are replicable in the genus 22 14 February 2007

Rioo dobidc ceplicatibreor otlar fupgtibnss t hose having the

nucl eoti de _sequences set_forth as ﬁSEg{ID NQ 89 to
10026The sHix theerelevarsrteclanical fieldnViONA saphagtion's sefers to
have nucl eoti de_ sequences w th_one or aqkﬂgllélural it

niingoDNA. dissif iasuterpiate dte efarshstv ersteandach DNA
APEREE R PR (O e
DN, Jehe hepligation MeRhATEE G i thigAFtages: nitiation
syttt i Gediion gl [ cbain
1 \ 2-20 . 2-10...
Aot T 1 Biie i AR e b Paitign pahe BNA
USSR RREC B T B
?c%gq'aﬁ%r%? h°”itpf’e%%?f oReI FHeRY: TR AoUR ST IS biitdted

be mentj oned:snecifi ,
i L
e e e
8% B b R o B DN i Hrction
B 0 B R AR R AR IR S A IR SR, and the
{@ﬁﬁﬁ- éﬂ%’!&i@eéﬁoﬂ StrGhd f5'°¢8 3R ﬂﬁ@mlﬁg@ﬁgﬂgﬁ%@y DNA

e conditl Cc

ons, one exanple Is a set O It1ons

gﬁ@#@%ﬁg%gﬁﬁl‘ﬂ&é dheabheR Qt;rg@'}aﬁnwitﬁ@ difeGor TR0y to 3.

or greater, pre y 90% or greater or

PhETHRd G '%1691%%%1&{ Bi-8Ad §5 th hBhpite, IN AcisnBinthesized
ybri di zga

permtting di Zation of DNA with lower
MO WrecHon®of RBE irplidhlivn foRR! eHdWé’véie“m%lﬁtt}wlg@]fositc

hybridi zation conditions with ordinary Southern 23 14
FRBGHAY ¥trafl 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 bas'es of RNA in
the direction from 5' to 3'. From this RNA as primer, DNA polymerase
synthesizes a DNA stfand 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
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hybri di zati on washi ng at 60C, 1xSSC, 0.1% SDS or
preferably Southern hybridization washing at 0. 1xSSC,

0. 1% SDS corresponding salt concentration. a
fragnent with a |ength of approxi mtely BOOV\E‘EE?E“%OM

used as a portion of the DNA replication 5 regi on, DNA
replication-related protein coding region, pronoter
region, nobilization protein region or o _
nebhbiedt | n-thi asplicatégt anechdd sl ysmviedalk protemns including
washi ng conditions may be 50C, 2xSSC, 0.1% SDS.

[ DDYA | heltvaseafanddnadin-destabi priagmpmtein Wk togethento form the
having substantially the sanme nucl eotide sequence as

t fep] Rfatingremachiredy DNA @there ppiatairisoninvegyesh, imdande DNA
replication-rel ated protein coding region, ronoter |
regiodsomerdsel (whichoprgventeitwistiseg shiring the DNA replication),
mobi I'i zation-related region, or a portion thereof,
neoplivatiolt mitietion proteins endmeplication demninaticsnpegtemns. The
DNA replication region, DNA repljicatjon-relate

. d

pDX{Ai replictitinp meeghemismpr ehralescribedi vn detaibiin, A9¢ example,
protein region or 15 nobilization-related region, na
piSaibon m%wzﬂhlseubumg@kui [delesalanBalnsest she £all”; 3rd
to have a substjtution, deletion or jinsertion, of .
nbditeon,i werslated by Jeeika N%ﬁwaﬁkﬂ-nﬁﬁﬁéilegﬁg\ﬁﬁ%@ma»
al so be obtained by nutation treatnment known in the '

-art. As mutation treatnents there nmay be

pi 9% n ot
rﬁgyf'ﬁ dﬂa@rﬂfii Elghelglgpogi, &%@Vnwﬁéﬁi%ﬁngrg 1nch;8e sefqu%ﬁces of
X a é%é&?ﬁé%fﬁ hgg §or’a ort oE t her
wbdhrichahasi : pgSH »{spp;%tﬁ oal}deta;) e f;f’ught to
treati- m crohbe possessing the B0 %{ue ueh, A .tad
R O e T
D% e I TR s T8 oublealis REUERASs sseion
Siboeized dn, bidhie; Shlolye¥ 6L ANE, RblRion, pra region
iRl DREET efHEdibh Waihd; b O Ly of, the
; 3 SN : .
1 %ﬁﬁé_ﬁ%ﬁgﬁé&%@éﬁsgrﬁﬁé DIRRIRAOS or emont 1 oned
ALER JI_%’?F%'? é@ﬁ‘)?%&“?@ TPYb 7Rl Rgion and 2
fé%igﬁrfﬁpgofor Qjorg%%l 01664 3h DNAYRicaiod Mheinafter

ding
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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resi stance gene. In the relevant technical field, a
"shuttle vector” is a vector which conprises the DNA
replication mechanismfor two 10 different ce4 types,
and preferably also a drug resistance gene or1 lﬁeetxgarymw
like as a selective marker, allowng its
auto-replication in the two different cell types. The
DNA fragnment (A) as the aforenmentioned plasmd or

peidrt averchideatificdsthe dideotide saqudrmdesi setfepthi aaB8EE) ID NO:
the genus Rhodococcus. The DNA region (B) which is

r &8 i(ce) etHenniicleotide scmurmyeleet fofthl 4s SNl NO: o (orf2),
portion thereof, so long as it can be replicated and
athy inbickebtide Bequethdes fet forth DNSEQgIONNQ@hat1ar@ri3), the
replicable in E. cols there may be used, for exanple

t hacleotislel dsquEdEES sep HBERD BsaEQHER30: [ 1B24] (enéd), the
the shuttle vector of the invention includes a drug
2fluclestideaseguemres, sehdfopitefasr SEohlds Ne ddpitci(oriy), the
resi stance gene, Kkananycin resistance gene and
chiiceatidiee pefuarmsi setaeshganSEQUID NQ@i @7a08 48 (orf6), the
particul ar restrictions on the manner_of drug 0
asucleetidge pequencex pelederl amn IHQ @Bnh@Rﬁgd@éoifg J@r% the
E. cols as hosts and _confers drbg r esi ?t angg to_the
howeleotidessequense det forthars SBQ LT NQasdi o 25 (erfphand the

up viledeasenne scufarh sARHSS 185 B 7 96 HOTaRkh
200 OIcondi baEHCUPD0RE] 2 THESE ¢aetiacebDRA ‘Fpfication
et SR 0 Sy P S0 B BB gt e
oS RGeS ol B SR O ) or
LT ottt bR SRR, TR oA s of
58 S RPN R DRGSR O agioone, DA
UVIE RSN SRR T AL
CHIIAE PR GO SOIBY 16BN R
b L] SRRSO e st Eo rovo
iEgﬁfgdﬂﬁéﬂﬁﬁd&%%@ié%ﬁ%@ﬁg‘é‘i“é?&s AN L4 14,
[0031] The region of the nucleotide sequence set forth as SEQ ID
NO: 76 has been suggested as a promoter involved in expression of
replication-related proteins, and the plasmids of the invention
preferably comprise a promoter region having the nucleotide sequence
set forth as SEQ ID NO: 76.
[0032] For plasmid construction, the DNA fragments are

appropriately selected based on the aforementioned nucleotide
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15 Rhodococcus pl asm ds pRET1000, pRET1 100 or

pRET1200, and the E. colt plasm ds pUCLl8, pHSG299 or
pHSG398. [0047] The shuttle vectors of the in Bti on

are replicable in the genus Rhodococcus and g ghypary 2007
as hosts, and are industrially useful. The

Rhodococcus and E. coli strains transfornmed by the

shuttle vectors 20 of the inyentton, as well as other
rmequobtaldata. addteoprasant invarsians alsg CRGPMPRSSES\RATIEFHVES Or

such transformants are al so enconpassed by, the scope
dunctipsal dydiA-replicatiegsiragmezds g‘f L P?arﬁéﬁ/ﬁ vention is

T o1 SSelnb o CEp e 1t R L 1 o,
Y e bR ek e i
[ tign. The DNA t i atrod d 6 o

oy e e AR e Tt plion

EEMAE 10 R e
Yﬁhﬁ%@%f R RS e, Pt et fpE S UG TSR0 22 or
2 BTy oo ARG licR st U e OGRS E QTR 4L 0 2),
é@?%”%ﬁé‘é@g ST ST A RIPQ T L0 Fn g 46, (orf13), the
e T
ELSH S R B D NORITSE e
Ity Es R Brse SoforeP s SEIDINQ, Bagr o (S, the
SlEE8 80,590 58 AR 1S D 3 o7 e i
!;ks%rﬂ%hg%@é’ et RIFBICR: Sﬁ)[ﬂg5ﬁ10%@ﬁbn@ﬁﬂ9ﬂet}1¢ nucleotide

ric reductase is any having the  properties

ds%@ﬁ'éh@@ et ForffQR/ QE%E’NQI!%I &HY 9?,5’[}1% wi€lestile sequence
havi ng [

the am no ac sequence set forth as SEQ ID

Nt f6fthOhs ?ﬂﬁ@ﬂ%@@@%g L1920 nd@hewbklesidy sécidres set

havi ng am cld sequences obtai ned by deletioh,

| e8] 44 SEQ SPORQ:ta8-69ncef21ddi tion of one or nore

amno acids 20 in the aforenentioned am no acid

sppaance, anensxictiod i 0 a plasmittoapabls WiMBINAC replication
reduction activity. Am nokgm(l)ne asymetric _
from pRET1000 requires that the recombinant plasmid have at least

one DNA replication region and at least one coding region (orf) for a
DNA replication-related protein. Thus, the (recombinant) plasmids of
the invention are characterized by comprising at least one DNA
replication region and at Jeast one coding region for 2 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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reduction activity is activity of producing an

optically active am noal cohol represented by genera
formula (2) above using an a- am noketone represented

by general fornmula (1) above as the substrat d4 E2bruary 2007
[0051] There are no particular restrictions on the

met hods of deletion, insertion, substitution and

addi tion, and any publicly known 27 14 February 2007

b, PAE| S 3TeD5 1366, értp 6@yeantl 6%or exanpl e, there may be
menti oned the nethods described in "Zoku Sei kagaku

JiooBsn Kouzkha, reigiiems twith Kk pustaotide sequelﬁtw 59’[ tpeth as
Japanese Bi ochem cal Soci ety pl05 ((Hirosge.

THEQD [Rad¥RU 6F0pne 471988 homalngouse it axebi icRkion proteins,
Kouza 2, Kakusan |11 (Reconbi nant DNA Technol ogy) "
atid canvy heen implicated eingimsehdigation. so ;regppnzswh the

Hi S. Tok Ki k DO 9
Emlgélggédeégz;uengmgo <th u iy N(g@ ‘?3 i}gs %eggz;mphcated in

p. 350 & p. 367, Acacimi?@c Press New York (Jfgg
LgenecespRsaion efimobiNgatien Profeinaihs edggia ref@(gm’ﬂoﬂ
p. 457 & p. 468, 10 Academ c ess, Yor,

Bipe fopan expregsed p@ﬁg& %us §he S%lié (og% inyention
G undstroem et al +.Nucl ei ¢ Aci ds Res

poreseratyy ggsiude; mobdy[zgﬁlogtprgtem rq@gpg,k@v&g &gle Hucleotide

EseejRbcBayel Rl o sﬁéﬁalﬁeﬁb Effaaeﬁn“@mﬁﬂ?&cﬂ%@w region
Vewonsed ghrimptiliagioh haydThe. ficiBoie B pre Bt fpyth es
bgﬁﬁiﬁdﬁféf 7% mut agenesi s met hod) ati1izing

L AR o, Ui
re ' ocrﬁ’rd#ﬁg B o SecfB, "I o Byt GafbiRnTionbd, Hicleotide
g%pﬁfqlfgtéﬁﬁ hfh Qe Yn9Enfb t@bé‘%gcﬁﬁﬂaasses derivatives or

or a plura amno acl S can

it (A n%emﬁhgﬁ&ea%ﬂ?%sé‘iﬁg?ﬁ%lﬁe et on
ag@ﬁ@ncl ud?hggga%ﬂﬁogﬁgjy%f RABAIYB A6 trvaRIBIERES also

rth as e Sequence Listing and

Rl RTRSL S st sy, sdlonorinsrion

aﬁf’ THBLSL & PlEHHIRY | SFn@debMUbY in 2BDNARePlieativn2egion, 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 impaired.
[0038] The shuttle vectors of the invention may be any which
comprise a plasmid or DNA fragment having a DNA replication region,
DNA replication-related protein coding region, promoter region,

mobilization protein region or mobilization-related region, and a DNA

region that is replicable in E. coli, and which are replicable in the genus
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[ 0053] The am noketone asymmetric reductases of the
invention may al so have nodifications of their am no
acid residues by chem cal nethods, or their

derivatives may be enhanced by nodification o4 February 2007
partial degradation using peptidase enzynes such as
pepsin, 5 chynotrypsin, papain, bronelain,

endopept i dase and exopepti dase. 0054] When the .
aRhodsebens amdmB! riéaliy exiwdt aasesthose t havinghvthe iicleotide
are produced by a gene reconbi nant nethod, a fusion
psexuzinees ey forh aspBEEY ED Bia: BAda Hihy drhecshutle vectors of
processed into a protein having, biological activity
wiiec hnventsom sianyt iadsd ﬁlmimﬁiﬂ@@ﬁidq GCURREET antEO one or a
am noket one asYnm_etri c_reductase ejther in yivo,or ex
vphwalityh afhiniclentide substisuidensr delesiansn Opeinssations In the
ordinarily enployed for genetic engineering nma e .
Lsfatementioned mudlpotidpSEHEPACeR LN %heégaﬁﬂepkilcable in
affinity chraomatography or éhe i ke, utilizing the

f theegepisy Rhodoceratsomd Evgatis i cati on and enhancenent

rloBiddhce " Shediwaily abtarted FiabavROUIATHEE! depending on
Tanpakushi tsu, VI1, . Tan ?ku hitsu t(o o edited by,
(TS GEpSaRESeEian shPBHHTSAIYctpy DS g o0 RaERS 4 7800
50 it SR SEHC GO Oy TR0
whi i al iwal h . 20 [00
Tﬁggéfﬁﬁg(%??f@%#éﬁe@gé?ﬁ?%gbagee.(raft ?he i n£/.ent5i51)n
RO e o6 5 ain A T DR BRI BRI T ilialy the
. h e ¢ ) : o2
Eé?%ﬁyt@yﬁle%ﬁ@%bgﬁﬁwﬁcq e ﬁﬁhﬁ%ﬁ@%ﬁ]&ﬁ@%ﬁp?ﬁ& tBptiCation
cFeiphe DAY P BTl ol I8 P Belon BrEpfcief region,
1-4Q..1: . : - .
HOEEn FRE IR SRR ndo oM xehRERTBIon, o § portion
14 F i j :
herepE, Hrg el bf dShlibHbUpARIACHSy.Th FRIRCITE! seqence
chﬂg@ﬁggfl&feg r@gﬂgr\/ alrfad géai?l?éé%ﬁfﬁ %%ibnl' E@Aafép]%bation—

es or dition a ogues wi th addition'o

Pl g:l?éfei@}g{digggﬁég;gﬁ;e p%oﬁﬁ)tef’rr@%ﬁﬁﬂ%bbﬂiﬁ&ioﬂﬁir@tein

preérera preferably 1-20 and

'I j . ] ol .
ﬁgﬁ%ba o'rynﬂokﬁﬁkaﬁﬂh%laﬁ@ﬂ ré@%h, Ugs fp?(;cg;h'oﬁf théreof, under

ral - am noketone asymetriC reducta Al so

gﬁg%@ fc,l‘%gltdlfﬂéﬁré?.e E%‘lﬁérs 2s|ti“i§1\geﬁﬂ coRgitiagt ares¢snditione 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 homology, such as 80% or greater, preferably 90% or greater or
more preferably 95% or greatér 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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am noket one asymetric reductases. There may al so be
mentioned isonmers of the am noketone asymretric

reduct ases. 10 [0056] So |ong as the domain structure
characteristic of natural am noketone asymm# Filruary 2007
reductases is maintained, all nutants above are also
enconpassed anong the am noketone asynmetric

reductases of the invention. In additjon, i

it is
dhrididatibnt veashypgsah60%g dxSHCndhy et SO (o1 preferably
conformation substantially eca;i vgl %?t ig tural 15 .
Southeen bybridizaten washing AhsE8SEh 0.h% Shia corespopding

a portion thereof,_as well

enzymes havi
tHaol ogpreentEedtonyi ty tﬁn@aﬁﬁ yﬁ‘agmﬁmal"é‘ﬁg @io length of

natural am noketone asymmgetric reductases, al so.be.
iapproguvatalt 300 bR 18 cBsR iaf gl rRATELS Oiafjlea@ﬁ% éelgllcatmn
nment i oned, The, -am noketonpe astTetri c_reductases, of .
tIe@omaNiA srPliegtios Telaed ReB6OUIRE TREPR) REPTAITHEEIon,

OBt DRARER sGRBIAns OB IREONFAOMerlafdd  region, the
I hEAERbhS eyihg e bR Rl SHEE, PHSRCPl0.1% S

Thatfg.oc' o i BteaonBAcpHR A TR, Sl i
s LR SRR el RSP Bfdoged DNA
FepTisalihy geton, LA B IRRUh SRR Brebl, it region.
A Tt

for. f f ' ' '

558, 1, STEREP Tt Y8 SR Ly e
ARET 5, QS8 5Pk i UM B hied
ST Pt SRR o o g iy o

Ie . X t P . .
BlobHiAffort RIBIA]  RUSHEOIIII® SRGURAC Ahef@TIoDs) stadtirected

[ OFf  ea aci d, exi st nuner ous

| ' di 1DsfhRicn, N deRtiord drhéngertioa of
g?ﬁé%%ﬁ%?n%? s%gt @g?ﬁggssrz% ID NO 78. Thurs, al |1 ?

Sﬂﬁaegﬁale§i£t aciﬁggciﬁge sesO Suelonprelifidd aDNA by also be

am noket one asy tric reductase genes of the )
Wﬁﬁﬁ%@ 'bgl\gﬁftﬁtion"t?@ﬁhmﬁ Rfownpirotied prioreants Alamutation
e

en t consists of two strands, one of the two
CRERInGARB ! thicYe Thanrists mhastiensdiehethioddeof in vitro 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 possessing 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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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 codln%‘for
the amino acid sequence set forth as SEQ | D Ndft Tebrary 2007
and nucl ei ¢ acids conprising nucl eoti de sequences
which are conplenentary thereto. In addition, the

am noket one asynmmetric 20 reductase genes of t he ,
i [IR4R]i on miNndbeotide | substibitiensshidgletiphs i dirzeinsgrtions  as
nucl ei c aC|d conprising a nucleotide sequence
cowenitiomed: 2bgve ncleget qzsq\f@umb innggrratlyroemyuning mutants or
condi tions, and which code for proteins with
aﬁamn*étdmetcad;fﬁ@@ma% in Ehedoceacue sirginsy. Here,

strlngent condi tjons" has the sang definition

emﬂ%ﬁ ned aﬂo&lwttlzzquqb%ef thmm‘?eéﬁmmwgseﬁ DS figgment
o R, 200 S8 O B0 copmpit I preforred
i @%uaﬁ”a SOUeRIOBdD FBMPrEses TN FRsiomaraudige gy drug
sw t abl é%used glgé %{e%ﬁg dg ﬁd@gﬁgﬂgse Pﬁ‘&@d’cc“or" s a
3%2% rogﬁﬂéﬁewﬁﬁ{r&%&? ﬁ%%%‘?ge é%%wnairil@a%%nism for two
e qs G0y DR PRI 55 an g Bt B o the
agﬂé? 2%%” ﬁ.t;'sﬁeecﬁwi‘er %%?e*ﬁggfﬁﬁiﬁgp PR ﬂfgﬂ Jﬁ%g@é :1 the two
0 0

THLROREE 1) Phbhe PSR S (20as Bk, Efehiepgjoned
rﬁfp%ﬁggt ?g:ﬁbl’gﬁg‘é c(%%@fg' “ﬁl‘@ﬂo?@%@ﬁrﬁee tllgol%pllcab%e in the
' E

| BoEs RIR Rkl TTREDRA, FetlbRTB RN ictediRble in 7. col
aﬁla&glﬁ%t nTuH il Srr§%&‘tﬁﬁle tRERRE BPNSRE as it can be

asa etone asynmetric reduction ctivity,
b ed %nd gﬁgélhﬁé’d fifl pan.GaT NAKChRNP IRWTHBLIOHE that are
uctase pro I on met or optically acti

a%%jg%aibﬁ‘ﬁn?ﬂ EOF Gthleﬂi‘ hlﬁ’éj L%%dd%?ré)bcﬁﬂghﬂﬂiﬁ plasmids

for producti on of ‘an am nokét one

E epHS@zggéﬁ_lﬁ@ ghgt he invention is
aract’er

I zed by conprising a culturing step in which
[n ;Jor mant{pheR thai dhuide 3¢ttt oF thaVinRention includes a drug
a

res1staf1:;e? ngene, the preferred ones are ampicillin resistance gene,
kanamycin resistance gene and chloramphenol resistance gene, but
there are no particular restrictions on the manner of drug so long as the
gene is expressed in the genus Rhodococcus and E. coli as hosts and
confers drug resistance to the host cells, in order to allow verification

of the presence of plasmids in the two genera based on resistance to the

drug. Also, a plurality of such drug resistance genes may be used in
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asymmetric reductase gene inserted therein are

cultured in nmedium which allows gromh of the
transformants, and a purification step in which the

am noketone asymetric reductase is purified §4ppdubfy 2007
25 transformants obtained in the culturing step.

[ 0062] The nethod for culturing may be a publicly

known 32 14 February 2007 method with no particul ar

r esbicdtiams so long as it pernmits growth of the

cells used, and ordinarily a liquid nmedium containing |,
a4 on sdhecehuttliet vegion prefecablingontaes multipleneloning
is used. As carbon sources for the mediumthere my
bsitesse@dultisloning kides), andthe shomiag aites andidpig sesisfance gene
cells. Specifically, there may be nentioned sugar .
soay he ymdusedefront, for exemmlac pds &, ek ?—ﬁ,ﬂl‘gt ai“bﬁt 1s, a
and sorbitol, alcohqgls_such ,as _nethanol_, ethagol and
gpykliely knemgankc cadi plasnud ssh gsepne lsted abeye @y be
acid, acetjc acid and propi,onic acjd, and thejr Iits, .
h9]@ﬁ8§ér"bk§i’@n aRRPES I EGSAFIETIAN Hicleaseand s &N Ay région
As nitrogen sources there 10 be used an

SeRleA oL O BB 65 Kb PR TeSTog £PBS cPpstricted and
Dzete i GO RO A AREINS oD AnFsRiathalire 4t Eepiseble
SRS BHbaAs FefHIa o and ammon um ol rate

A0S G S DI, R Glne DIt §R cohstructions is
oo gECI Hef T aer TR uferietiof R by, ¥6ASkucted by
%ﬁ%ﬁéﬁ FLH% %%weg%%tﬁfﬁﬁsﬁt%g gofgﬁﬂg?%g?cllq Vitlﬁlssé%itable
el SRS AL RS . RS afher. the
20, A04P L yd e IRALNMENDN AWGRSe WBOR PTBE SFhsing the

ering substances effectiv

R R L S
DLl Gmld] pp O, BB GG e e oy b
SL@%& pr ef béwutag veetBPCorhe wRkehtion! 4rer tepdidabie bR the

nduct ed ei ther under aerobic or anaerobic

c ggﬂgé i@@olcyzggg %&acy ?‘. it i feehbstspratesrPindd@ridBy useful.
The Rhodococcus and E. coli strains transformed by the shuttle vectors
of the invention, as well as other microbial transformants, are useful in
this way and such transformants are also encompassed by the scope of
the invention. _

[0048] A vector of the invention is characterized by being
constructed using a shuttle vector of the invention. Specifically, it is a

vector having target DNA inserted therein which is to be introduced

into the shuttle vector of the invention. The DNA to be introduced and
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but shoul d be appropriately determ ned for the type of
cells used. [0064] The culture solution of the cells
cultured in the manner described above is filtered or
centrifuged and the cells are rinsed wth waleFebiary 2007
buffer solution. The rinsed cells are suspended in a

sui table 5 anmount of buffer solution for disruption of
the cells. The nethod of disruption is not

het ishutthe | veetost of cthel imviensione xerep teeatedh emathagpirepriate
mentioned nmechanical disruption with a nortar

Restrictidn efdemeticagesesnd then digased themito ennstoyst ghe siector.
the |ike. The am noketone asymmetric reductase in the
CEh¢ vEctor may then behissidtedoliain inansformants havang the destred
centrifugation of the solid nmatter fromthe cel

dDBYA praaséerired tlegygéiter ed by an ordinary enzyne

i solating method. [0065] There are _no particul ar

r[O0d0] ct i orAs orxamplest BHIDNA tpsbeatnspried these may be
enzynme and any publicly known nmethod may be enpl oyed,
buentiones aapirekeatpne casymmedrigeradusiase Beney ia@gtp CeRNBymME-
15 salting out such as amoni um sul fate precipitation; .
geECneTating | syslefbt BBEXMEs| BENSkphaduRIBNECIORE |3Sygmetric

i on- exchange chronat ogr aphy .. et hods usi carriers .
iedHCHRSEt rggnn&m rAbet r%ﬂ%egf&)‘:/}’ﬁ’éﬂ%r ?OEaF%Q‘Q | asymmetric
graups; hydrophabi g .c usj ng carrietrs,,:
SelhEisar oisea bty B anATAEAN, apd Mt 3pesfiicatly, DNA
henyl ; .dye ge] .20 chramat ogr aphy. met hqds;

GOINE oot lp @A aOmBSINgE s enlind el Squencs ses forth as

SEROIRGNTY 1R (el B SERRREToRlihiest f¥iined from &

05 AR T SO, i

BRBhEbR R0 G BRI SER APLNRIDLOE Y SulieRr che
%‘ﬁﬁ?ﬁ?%%{ﬁé%‘ WEQOUTIELA KRG ppl¥in by reference.
TR 2 AT GoRE A RARE [y Pite s iy g the
oRsBiss UendThoidn WOSHHIATH, Knd Eheloldcs A LSRR Having
S AL AT 50, R0 00y Sence
%&@?@é'?ﬁo@d Egleﬁrmhg‘vﬁr%%nﬁﬁb add éx’-ﬁﬁegh@g@ cbtained by

nmono nme noner 1s gelte

PRLILEBR! TidetibR2EE S tutidnPECRAENIB of'BhBQE Mdre 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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whi ch nol ecul es | arger than nononers are pol yneri zed;

a polynmer nethod in which a polyner is gelled;

i mobi |'i zati on using 10 pol yacryl am de; i mmobilization
usi ng natural polynmers such as al ginic acidl4February2007
col | agen, gel atin, agar and x-carrageenan; and

i mobi |ization using synthetic polyners such as

phot osetting resins and urethane polyners. [0067] The
anethoelspmai fhedniploybd s Famexample, jthatemaysba anenigonad the
been adequately purified if a single band is confirped
imethaldsctdesptibedsin {50k PReikagaka. Yikkeape8pusands hidenshi
for production of an optically active _am_noal coho

déenkyntﬁnrgJ ltI;i",t Iedtit@edvbm then J:agaﬁh?ﬂ dioehrrigak Sqsiefucel 05
an optica a
irose, 15 ﬁﬁﬁméo E%Eg&g@ Pﬁz%jigﬁdﬁsé)"; (St Sekaga Jikken
conpoun ts t ' ' i Vi
LIégng] % 1&;@&@3& @Eaﬁ&%ﬁﬁﬁﬁ%&uﬁé’gﬁ%@% the
e pr t i ' i
caran ioehamiaal @F?ﬁé art st (i8R ed ond OkBoaRAK Dojin
repr
ggf?eﬁiﬁﬁpﬁ&,.bﬂz Setrann - EYebes i1 EsgymoRgy ). 154
7 0O R N (1). \ i
PRS00 aDrIEH b Cadrihics pPean Beat Veskt (o8 hododl s L
s APTTE 2L £20SHs0,00: O G HED 4558 p s,
A Shdiermio Préfs: afe orl (1853 2B WEI sl aRBGRET YA 34,
be. t L ffer, :
oL o8 o L BlFalh &t AT heRlY ASRCRERS, ol 13
L3 ABR2TITLONGY et 4F, NileicWeids REL"PIRN! 93, p.8765
(1985); R.Wu, ed., "Methods in Enzymology", Vol. 155, p.568,
Academic Press, New York (1987); and A.R. Oliphant et al., "Gene", -

Vol.44, p.'177 (1986). As specific examples, there may be mentioned

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

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

aforementioned aminoketone asymmetric reduction activity.
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[Chem cal Formula 9] OH R W' r5 &1*d (2) Fe R3\
wherein X, n, Rl, R2, R3 and * have the sane

definitions as above. 15 [0069] First, the

a- am noket one conpound represented by gener al 14 Fehwpanyg007
(1) according to the invention wll be explained. 36

14 February 2007 [0070] The substituent X is as

follows. As the aforenentioned hal ogen there b .
nf0@53ned f Theraminokaipne iasyMBLYRT Aedusiasss, L dbe invention

mnAISanhae fediEcHNS & Heth BHERO S BYPSICEER Y Chemical
e A el 4V e
spveil eewsledy Wkeohrar BT EBS,Af B pern
Sl Wby b
her e YWA§2 bGP oa?oamq{lccgﬁaﬁéﬁsgsg of the

g

e L A STl vt
B opresseth and oIt Atk Red bn PtRed dht6 3 pidtein
AL SO Y 08
DSRBRBs e A S AU g1 B o . In i
AT A Bt Dy, R r s
R i 8 S st s
UL eSS IS PO okt
R g o ey s

2%@3 F?%egéﬂéé/{o nghkOR¥ikpakiO)ikReh doeRzANd Tahpakiketas VII,

: nts. The aforenenti oned al koxyal f<yl gr oups
| TelnpdRushitsu Kogaku", edited by the Japanese Biochemical Society,

Tokyo Kagaku Dojin (1993), by the methods described therein, the

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

[0055] The aminoketone asymmetric reductase of the invention
may also differ from naturally occurring forms in the identities of one
“or more of the amino acid residues or in the positions of one or more of
the amino acid residues. The present invention also encompasses

deletion analogues with deletion of one or more (for example, 1-80,
- preferably 1-60, more preferably 1-40, even more preferably 1-20 and

especially 1-10) amino acid residues, substitution analogues with

29



10

15

20

25

25 nmet hoxynet hyl , 2-met hoxyet hoxynet hyl and the |ike.
The aforenentioned | ower al kyl include Cl-6 al kyl,
among whi ch there 37 14 February 2007 may be

mentioned nmethyl, ethyl, propyl, isopropyl, gu?@??““y2007
i sobutyl, s- butyl, t-butyl, pentyl, isopentyl, hexyl
and the |ike. These nay have straight-chain or

e
el A P
rﬁméé‘lem eSfQy ¥ jtiory gh@&érwg}l F@ﬁcgt &:EOF %be Of more (for
Corovebfeop] Slbnpeeletiy 4Tk O PotgrBl i Addye more
ar o l@rlﬂéﬂh“d LsBriHhny, JT0P Ao LACHRidRS pREuliar to
é?%ﬁgi}z Zm%;;y exe fﬁ]rgz Ss ;i 1%50$1§f§§§§§;§%§ﬁ3%§%%¥éd are
SFyReht a}g)ggbp ofi T vverlal lt(:»f natural
téﬁﬁh et 5 st el THREF /T, JBp g pneAftned
rToRdietiode® Aipk e peyrpl AR TelletaREY aniﬂgdt e
Sty e Eoloﬂa%p@]ﬂaé*mﬁhhf sfuchi® a0 hatural

oket one ‘coffpoun ment |1 oned sal

oSSR AL e iy abpisens o

aci d
B AP A oA Ces

haF 9HENAVE ﬂoﬁf Ol ExdTHbS, iPrigradiamed khaf ehhji‘mes having a
i

a-car%on o correspondi ng 1-phenyl ket one

g@g}}a@h\éﬁm l%’tﬁffoﬁﬁﬁa&ﬁ?ﬂ 2eBeBiHly cdfhitdlehebiouatatural

e hal ogen such as brom ne vvlth an am ne (Cer.

(ke S J0nd880) of e endonpac oror
thereof, as well as enzymes having biological activity substantially
equivalent to ng‘cural aminoketone asymmetric reductases, may also be
included. Naturally occurring mutants may also be mentioned. The
aminoketone asymmetrib reductases of the invention may be separated
and purified in the manner explained below. The present invention
encompasses DNA fragments coding for the aforementioned
polypeptides, polypeptides of aminoketone asymmetric reductases
having all or some of the natural features, and DNA fragments coding
for analogues or derivatives thereof.  The nucleotides of the

aminoketone asymmetric reductases may be modified (for example,

with addition, deletions or substitutions), and such modified forms are
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formula (2) above according to the invention will now
be explained. In 5 general formula (2), X, n, Rl, R2,
R3 and * have the sane definitions as in genera
formula (1) above. As (3-am noal cohols having 4q%g”"l 2007
desired optical activity there may be nentione §?
2S) am noal cohols. As specific exanples of (1S,
%Héanlnoalcohols t here na% be mentioned d-
eEnRompasgedbyribelinypBHONpr opanol
seudoephedrine), d-threo 10
Qj)p Svdt hyl apﬂnnmm@ﬁ@ﬁyppas}mgmc reductase gene according to
d- net hyl pseudoephedri ne
(2'@@ m\(%ﬁﬁm i at EW )«-;{qgéﬁg”coépxég)rfgr any of the aforementioned
(d- nor pseudoephedri ne),
1@%&@@%@5@@5&1@@@%%% Aé nepRrssRiathye examples there

R A IR e R T
gggldise(gﬁl@%g fggxé?rﬂ; Bgrﬁ)ﬁé Iﬁmng(ﬂf tﬁg aqul,loence(]hstmg and
e e 1e A Bk by Blbily seqgnos et gt as SEQ
18 BaliSioeacivard nheRElAR shughiss HRPGHS: GIF code
B 850, 240, SRHC B RS HER. R0 oty for o
Bttt haires e gl é’ﬁi@‘:%e?%e%ﬁ% FLAGE A SPRITENO: 78
cofghs s s p?AUEfﬂS‘E SAERLY ALK EiloiBdSted, among the
L TR e W

Icagﬁw &p f&eu‘?‘g rg%ézixgggré?@rwhaﬁ PNQAUEBnaRts of two

y act ve am conpoun represented by

)gﬁa% fs : e%ge&@% ¢t ?Wfrﬁeﬁ‘?s)rg Whiaflls CRAP o4 NEucleotide

sired optli activity, by reacting a

f i
mgcghljér RieEing fotrbcﬁe beathi ARdVehefRe tRE 3NidlEiEBdias of the

an~a-am n etone conmpound represented by

E &Jﬁ%&é{’“ﬁ%&ﬁ gﬁﬁlg]blcf gﬁéi'lel'E a goiﬂpl;i’gﬁgl\l&ﬁic%leéﬂi@é egéquences
directly coding for the amino acid sequence set forth as SEQ ID NO:
78 and nucleic acids cbmprising nucleotide sequences which are
complementary thereto. In addition, the aminoketone asymmetric
reductase genes of the invention may be nucleic acids which hybridize
with nucleic acid comprising a nucleotide sequence complementary to
SEQ ID NO: 79 under stringent conditions, and which code for
proteins with aminoketone asymmetric reduction activity. Here,
"stringent conditions" has the same definition as explained above.

[0058] The coenzyme-regenerating system enzyme gene may be

one for various dehydrogenases, specifically, glucose dehydrogenase,
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R2 ,R3 [Chemcal Formula 11] OHRL \ I N... (21

Fe R3 10 [0083] As the reaction conditions for the
reacti on descri bed above, for exanple, the
transformants shake cultured in Iiquid nmedi umi Fayrulagy 2007
col I ected, an aqueous ami noketone solution (0.1-10%
concentration) added to the obtained cells, and

reacti on conducted at a tenperajure 0 20- 40C f or

ek Fale SRR U st o
e Oy ot ) i oFole
SehogesEss. opdpEa TECABERIE dieRoAEshdle. DY used
L PP e O S
| tﬁﬁéﬁgéﬁ?ﬁﬁfge a%??qv&%%r%ﬁﬁ%yds%wa@& bty GopsdiBgenase,
R i gdesdh e eftBee HERLEREINRReclt  cal 1y
RENEn: ©Achettostias Aot Bk B, BsphSs characterized
(&) %g@ﬁ%ﬁgn{%mﬁg? é?ﬁ(}eﬁiﬁe@wﬁ%m@?%] f oﬁgwt@égfomam is
St Y, g T S el fhe
HRFSdd e n%'th%dahﬁﬁl be?a publicly known method, such as the
calcium phosphate method, lipofection, electroporation, microinjection
or the like. |

[0060] For example, a transformant of the invention comprising a

n

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
or optically active aminoalcohol production method as described below.
[0061] | The method for prodtlction 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 aminokefone 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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C5-10 hydrocarbon ring which is bonded to R8 or a 5-

to 8-nenbered 41 14 February 2007 heterocyclic

skel eton containing 1-3 heteroatonms which is bonded to
Rs) [Chemi cal Fornmula 141 R R6l (Z) /C R 94 febhaasy 2007
R5 represents hydrogen, Cl1-3 alkyl or a 5- to

8-menmbered heterocyclic skeleton contalnlng 1-3

het er oat ons whi ch |s bonded to R6 _or R9,

nlnEﬂFs:bmmh medperfimilan pestostiong S@ubmg ﬂ&ntite@eum; growth of
a a C5- 10 hydrocarbon ri h is bonded to R
sheacells wsed, v orémariy o ligy n&e Rm Sopfeining a catbon

E%Eg%%&gi&%gﬁ%@g@gmﬁngﬁbg 4 A ofRoksSiees

tiészyme wl.%ﬁ%ﬂaWYSﬁ%w@@Bgogsﬂ?‘ggeZﬁ%t%a%ag& giitizgd by

B RO CRECCHIRA U, M6 naBde BeRoBrd oegra gich as glucose,
g DA I, SR s Soef Tt IS TS o
O‘ELFI onal I y sub ti t@tégce%ao%lgiﬁl oxxc(fsl;r bo%@tg&ric acid,
:%&%%ﬂ%%@z&b@t@@ SOGALB L5 BB SEIR, BBrocarbons
B

§ 5Bt g R g LR B RGHI A [ERS e .ﬁé"o'prg Eofically,
%@%F%Eﬁ@bﬁ%%%a. o B, Slorgficodids such as
t%}ﬁ%f o[g@}‘n bc%llgﬁﬁ'é' ?ﬂ]ndﬁ?ﬁﬁi/ 'sul%ﬁ%y dt 131{0?@( hosPhate
o ﬁghgg%ggéﬁlocg@ﬁgdﬁ e @g&omms i ate and
CHRIRERNY | CIEHEL OBRAY| ari® BB R las SybgRentntte and
85 SRELRS %hifek&r AR Cldiganic or organic nitrogenous compounds

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

anaerobic conditions. The culturing time is preferably 10-150 hours,
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skel eton containing 1-3 heteroatons there may be
nmentioned nitrogen, oxygen, sulfur and the I|ike,
anmong whi ch. nitrogen and oxygen are particul ailyy, 2007
preferred, and as 5- to 8-nenbered heterocyclic raary
skel etons 10 there may be nentioned pyrrolidine,
pi peridi ne, imdazolidine, piperazine,
tetrahydrofuran, tetrahydropyran, tetrahydrotfi ophene}
rrt sheluld beappropeatalk éfétqrmm}i fag thg fype of cells used.
al kyl oxycar bonyl there may be_ nenti Pe

S

d .
06 oxycaTlm@llmr@ts@}anycgf @]@Ehy:}e? cultured in the manner

i sopropyl oxycar bonyl, 15 isqhuty] oxycarbonyl, . .
tdesoripedxghmarchisniilteser of rentnt ec{q@ﬂ%éﬁ? celsrdrefapsqsh with

i ) 8 i
ARG UDk pé #L%ﬁyﬁolfﬁi_oaﬁ r éml)?%ﬁﬁ thedrellss _ﬁ??% method of
Pfﬁgs;{tiééﬁs Pyt %%azgghfaggﬁggsﬁg@“ g,yzy Eg?@ggfegf s B39 be
?Irlﬁlsi’élb{%g glt%‘if:cilﬁﬁ&%l @%@r%ﬁggﬁg\%&n% @?ﬁa@gmﬁ%ﬁnlﬁﬁenm
&T&E%ﬁ@ﬁqﬁgﬁi’q’ ygéqliggﬁrﬁé]\./clg E%dF I?aetlhl'élf:' n@ebeaminoketone
%{J‘@,&% ép fr%hhé@%lﬂﬂ{ﬁ?ﬁ&l—?&@% ;e%’fraﬁfg:&)!t@ﬁggi by af}}lgration or
LS RISLoR e ol B8} o AR M g ecpyer
ST Bl 1A AR ., 0107

9B ounattr B A€ Ui SR AR, TEarctohs) ofSURENR for
AL A 65 A Tpown method may be

TeAMA%E fuP%ePEanatfes M fay2bBygianiardl padficaden by

hydr oxypr opane, L-threonine,

4sr§{fh Ot Nyl X%sb%ﬁ@@n‘iuﬁﬁis‘iﬂfa%e precipitation; gel filtration
alf no* ohe

2-'0Xxocyc xane, norpholine,

31{@{&5&%@%{& f?itégliliaﬂéx and e pioeekchdie chromatography

21- am nonet t rahydr of ur an, 1- (2-

h r OQ¥inbam airidrdy Hadity pr laminoethyl —groups or
1@@%@% O{)‘:g‘C r bonyl am no 10 Z-ﬁmxypr opar?e,

2; '051?11%31;!1 g gppit angdroBloded | cleromdategiaphy2-using carriers
h?/%ﬂslox pr opzne, 1-afi no- 2- hydr oxybut anegzl;\ar[1p§3 1-am no- 2- ‘

hyARO % RY6pREBICA BRoufP RRANdS Tautydg ochds endaphenyl; dye gel
asynmetricc carbons ‘may be optically active forns or

r geRhatdRapEy Unhes®ds;  electrophoresis - methods;  dialysis;
ultrafilration methods; affinity chromatography methods; high

performance liquid chromatography methods and the like.

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

mentioned immobilization of the enzyme or the enzyme-producing
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ot herwi se specified. 15 [0089] Addition of such
activity inducers to the nediumcan induce cellul ar
activity and thus nore efficiently pronote pr tion
of the optically active (3-am noal cohol thanﬁ(/j\#eé’ ugfy 2007
such activity inducers are added. The activity

i nducers nmay be used al one, or several such activity

i nducers may be used in_adm xture. The anmpunt. 20 of ..
seells, aandvihe inmeebélizatian pmstye e accomplistreda by v ¢ garTier
respect to the nedium [0090] The reactio thod, for .
proniding erethpd: Becl Bsagi GEHRIEHE pOnGNE; Haaetﬂﬁagm aglsorgtion

cibilon Hvas okl shedio conrppaat sebtntd phofes T A
ik Rk St W et e
o SR sl S R B o
Grilettpi s Mo
SRR Befoh M BAIVCEHE SParidhg: Mt oy drer wethod in
RBRT DO S e TP e 1B B & Bolymer
ofsier dn”ruhih a3 Bl eolPfe R REARPY, pine
08Bt 1% SRS DU RER ARl behlBrt Spgh appni
G5 U REURNG: SHE, Hy ceRSHREEPRAAD 8 iotyfiarion

R N i
ﬁﬁslj'ﬁ?‘% eaction tenperature is preferably 10-50C and
eferably 20-40C. The reaction tine is

p bl'y 5 tshi i ' | ;
R e A L e
069&{% téaoegggf’elgf ;];&iﬁeal yifpré’m’éiﬁ%lehebﬁﬁéc_tibomqﬁﬁlﬁﬁsd in
may Dbe a sugars such as gl ucoSe, organic acids

ZP%%@%EESEE_@A@E?%?I gy sources such as

e may be used”alone or as mxtures. The

DI e I bt e G A
MhhigbsRob@] aee6fiing 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 o-amincketone compound represented by the following general

formula (1) or a salt thereof.

[Chemical Formula 8]
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As coenzynes there may be used nicotinam de adeni ne
di nucl eotide (NAD), reduced nicotinam de adeni ne

di nucl eoti de (NADH), nicotinam de adeni ne

di nucl eoti de phosphate (NADP), reduced nicotinaitd Hebruary 2007
adeni ne di nucl eoti de phosphate (NADPH) and the I|ike,
25 either alone or in mxtures, added in amounts of
preferably 1/1000 to 1/5 with respect to the racemc
am noketone. In addition to such 45 14 February 2007
coenzynes, thereymay be added coenzyne-regenerating
enzynes such ‘ qucQse dehydr ogenase, in anounts of
1/10q8 to 3} FixLespect to the racemc

am no é qge. A so, substrates for
coenzyme-lgegeper at jng enzyreé,l duch as gl ucose, may
be added, ™ amoyrts, of 1/100 to 10 5 fold with
respect to the g?acenir® anmi noketone. There may al so be
used conbinations of sugars such as glucose, organic
aci ds such as acetic acid, energy sources such as

gl ycerol, coenzynes, coenzyme- regenerating enzynes

OR8G5 BECE o PSR ) S RenTBE3es one
il 10 119008 GRE Sehaed v wio
Rk aphGpins hoRepal jen o omeeics i, aiy and

tﬁﬁﬁﬂ{ renentioned conditions, racem zation of the
unreact &d a-am noketone isonmers will be aided, 15 thus

MG BNt Yo d @PLH3Y conversion to the
gﬁg I?%%@?%%ﬁ(ﬂg w | se?ve as the substrate of the

gl }?r@geﬂgllb“@@@gﬂgﬂgd enzyne. This wll tend to
yield the target am noal cohol fromthe starting

Rt eridaRainaA bei e wheled oof dBRYent aadepsmesedtOf4dastsone
salts that pronote racem zati on of unreacted a- 20
ajfcepiceseneted Rom Mhy Beuis ednwbrinpaefdhgdidgers uaid dower
acetate, tartarate, benzoate, citrate, malonate,
nﬂgyghgkp, carbonate, paranitrophenol salt, sulfite

and” borate, but there are preferably used phosphate

(¥ @gpregmmlgﬁmdmmaitHMr ogen phosphate, potassium

di hydrogen phosphate, amoni um di hydr ogen phosphate),
déiteomatad Fasmiflad]exanpl e, sodi um carbonate, sodi um

hydr ogen carbonate, potassium carbonate, ammobni um
carbonate) and citrate (for exanple, 46

- (2)

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

formula (1) according to the invention will be explained.
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14 February 2007 sodiumcitrate, potassiumcitrate,
ammoniumcitrate). Mxtures thereof nay also be used,
with a buffer solution with a pH of 6.0-8.0 added to a
final concentration of preferably 0.01-1 M [} Fefguary2007
case of a phosphate, for exanple, sodium di hydrogen
phosphat e and sodi um nonohydrogen 5 phosphate may be

m xed in a proportion of between 9:1 and 5;95. [0095]
T8}t i cal Jl%he aathistiguentad iak doblewpr odadba afprementioned
reaction may be purified by ordjnary separation and, ,k
poalogen dherhmpsabe memipned Swerie, p}é@r@b@,imweamd {rdine.
(3-am_noal cohol may he obtained directly fraomth
r¥Rllon soAst Icaﬁebralkyf exe P E aPTedRIISH dwle%céikﬁ; gyong
10 _being subjected to,a c rrTth1 ﬁur'gficati OT process
swhich therenibaxree neenfiongd grecthyl: sihel.i REODNLs I5oRFOPY], butyl,

el oenhl S ol Bl B TR, s
ey hicee seEloptbaia o BRRRGREcFETRUTE oghs qubRitents they
B G Folneos R 7 R S50 S PrTBEROTT ato,
ADRRrHORH ARk E et ai | ¢ hr ough exanpl o with

DG AR bRGebliBE BERR JIR RG] oty 'Pilideted
CEFER: Fishioui ol eR0t Bl b IR fRRSH olaR, g can be
st Yo B wFRHR Wit Ate B5Gupd el CRELEREMANEY by acid
2 Bleal BasordtnBin Krofiny Bl hedRBISVed b feptirogenation
o5 RO 8 S 280, GRSy SARAL00 arlBrourea,
iU { b7 phoficlibe "ERfinss ifibide SAMGAIL  SATRINAK acyl,
ggpﬁ%aﬁ'lﬂ( SsutRtinfred) %iyyﬂ €alkBk B1kYAr %gﬁ%ﬁ%lgr babuest&s lower

centrifugation ( rpm super nat ant

ff. ; j
gﬁﬁzﬂ,ﬁg @Hﬂ@&’@ﬂ &@%ﬁh‘éﬁf&d n spspendied]drdeliidkfcabonyl,

fys ution dissolved in TE

S W i ., 1 mMEDTA), and the
S%gpen i%%ﬁyg%gﬁ?gqét and at 37C for 30

[0073] The aforementioned acyl groups include acetyl,
chloroacetyl, dichloroacetyl, pivaloyl, benzoyl, p-nitrobenzoyl and the
like. They may contain hydroxyl, alkyl, alkoxy, nifro, halogen and the
like as substituents. The aforementioned silyl groups include
trimethylsilyl, t-butyldimethylsilyl, triarylsilyl and the like. They may
contain alkyI: 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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m nutes. Next, 100 L of 3 M sodiumchloride and 25 L
of 10% SDS were added and the m xture was allowed to
stand at -20C overnight. To the supernatant f,r
centrifugation (12 krpm 5 min) there were 1014a%§]élbary2007
0.5 L each of 50 pg/nL Proteinase K and 50 g/ nL RNase
A, and the mxture was allowed to stand at 37C for 15
m nutes. An_ equival ent of phenol/chloroforni so.arrgl
ahepthd nmxtioneshmesbyhddbyl, poepydeisoprepghttngsl,isebutyl, s-
performed (12 krpm, 5 min). A 2.5-fold_ anmount of
durzhdrbuisd, peusd, isopemsyk Ui sanghdhe dike. nibhaseamayshave
15 centrjfuged (12 _krpm 5 mn), and the precipitate .
il ghtsshaineer brarsbed strusturaserAs isubstituends they may contain
Confirmation of plasm ds was acconpl i shed. by )
dadegen greh a@si fuiing oy eEpEr OF 3}@5@&% alkxlapming, alkoxy
wi th ethidium bromde, followed by UV irradiation.

- Test bacteria strains and results 20

[

hr oughout the exanples, th resenge or.absence of

&DQQ Tds  Xamay ReahiEo ioF SWEVE) aBAEneeifizaly thers may be

bel ongi ng to,the.genys odococcus and its rel ated

JBero m@v&u@aﬁfmﬁ%@g&% net hod described in

( ove. . [.0099 abl g ,3 sho t he screened straj ns .

I073T red (B bR 2 oRobe ik ol B dbfeeREapf, 03, "and is

Rhogocgfc:ﬁs erythropolis (I AML400, | AML503, JCMR893,
849'%Hd JOWR895) and Rhodococcus 48 14 February

1B ac o’ ppdierantenob §TRipRrtaSaly Motver alkyl
(SR P he A BLORAE PR S AR, bish fhere may
Y00 BRI FETLAN0. REEIRIC b R AR P,
(A58 S B P et IS e s
%ag%ﬁﬁgg%g%ﬁeﬁ#ﬁ%ﬁ‘?@% (tJ))s/cit Eﬁcels,nsgrihteubﬁi \?fer sity of

9017, o S SRR A I o) T
ORISR 8711 1IN skoe inioncd
ﬁg@ﬁl}, gti}‘ﬂrl,aﬁl%p}‘lﬁisbﬁ%ﬁyﬁ B Mothitsl,is-biigd, +-048l pentyl,
isopentyl, hexyl and the like. These may have straight-chain or

branched structures.

[0078] As salts of the aforementioned a-aminoketone compounds
there may be mentioned salts of inorganic acids such as hydrochloride,
sulfate, nitrate, phosphate and carbonate, and salts of organic acids
such as acetic acid and citric acid.

[0079] The o-aminoketone can be easily synthesized by
halogenation (for example, bromination) of the o-carbon of a

corresponding 1-phenylketone derivative, followed by replacement of
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Strain No. Size (kb) Nane Rhodococcus erythropolis

| AM 1400 5.4 RET1100 5.4 RET1200 ditto | AM 1503 5.4
RET1300 5.4 RET1400 ditto JCM 2893 5.4 RET15Q00 5.4
pRET1600 ditto JCM 2894 5.4 RET1700 5.4 pREF¥ebary 2007
ditto JCM 2895 5.4 RET0500 Rhodococcus rhodnii (JCM
3203 5.8 pRET1000 [0102] (Exanple 2) Identification

of restriction endonucl ease 15 sites Various

rthet halogennsestt asubtemins wisheanseaind (firer(iasd, 11, 332,
restricti on endonucl ease sites, for classification of
tMard2adf583 shown in Table 3. Each plasmd was

i sol ated by the nethod descrihed 49 14 Febr&l

10080] ExarrpTla,e optigallyt activel ag@apeh:oholl Hepresebfed Byrgeneral

111, Pvu_|I Sma |, Sac. g
Kionrmyla Zahabm&af:@md@n%@dh@ m%@@%%élldé%w ‘M@?ﬂed In

o R o~
dnemé%aL$o S by et ors &qa@ﬁ%ﬁeaﬁsis Bryiben e desired
Skl R T NS AT bl A
sovcibos ammayal § B 3omminerloaiuls Befnct sfidaert ¢
e -Soms EngeniDRot-Hs00 AR Baudoh 513131%% {lieo-
425 Jamip- Cabenglptobabhl " (Gidadndifoppbetlifg). (15
afS)aS-(alSar%smggthy?) benzy! alcohol (d-norpseudoephedrine), (1S, 2S)-
1-(p-hydroxyphenyl)- 2-methy1am1no-1-propanol, (1S,  28)-o-(1-

aminoethyl)-2,5-dimethoxy-bénzyl ~ alcohol, (1S, . 28)-1-(m-
hydroxyphenyl)-Z;amino-l—propanol, (1S, 2S)-1-(p-hydroxyphenyl)-2-
amino-1-propanol, (1S, 28)-1-phenyl-2-ethylamino-1-propanol, (1S,
28)-1-phenyl-2-amino-1-butanol, (1S, 28)-1-phenyl-2-methylamino-1-
butanol and the like.

[0081] The conditions for reaction of the aminoketone
asymme;cric reductase are not particularly restricted so long as an
optically active amincalcohol 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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Pvu Il 1(5.4) 2(0.9, 4.5 pRET pRET pRET pRET pRET pRET
pRET 4(0.1, 1.412-0, 2.3) Sac | 1(5.4) 1(5.4) 1100

1200 1100 1200 1100 1200 1200 0 0.9, 1.0, 3.9) Scat O
OShl 000 ,Sm | 1(5.4) 2(0.4, 0.5) 14 February 2007
4(0.1,1.2,1.6,2.9) Values in parentheses indicate

sizes (kbp) 10 [0104] Based on the analysis results
shown above, the plastids in Table 3 were classified

iproduch rmcopijeaily aptise mingis1opbeched siomgpewed sepaesented by the
restriction endonucl ease sites as pRET1100, plasni ds
ngeneral fommula {29, whirbrcampennd elioits; thes dggired
pRET1200,  and gRETlOOO [0105] (Exanp ﬂjﬁj 3) Plasmd
ﬁctmicacrtgvmd Wowectgg & casesionmant aihthg imventyen \ieith an
classified into three types,, | pRET1000, . pRET1100
ANANSRETARE (NBEYE 0bran neamingketonss Cempppnd Tepresciigd by

attempted to sequepce each _of th | asm, ds. [0106]

Fthpinf)ovﬁ@gmerala&mﬁg (&3 Of RS g’@ﬁ? were cl oned

f I nat, i of the nucl eoti de sequences. For

Fﬁszmwiﬁgr ai@]Febr uary 2007 erythropolis

(1 AML400), the plasm ds (pRET1100, pRET1200) were

i sol ated and digested with Sma | and Sac |. Upon

el ectrophoresi s @wn 0.8% agarose gel, DNA fragnents

vvith sizes of approxigately 0.5 kbp, approxi mately
%9 ) ragety 3.7 kbp and approximately 4.9 5

kbp we rmedj The respective DNA fragnents were

recover edy frbm thg agarose“géll Using a GFXTM PCR DNA

and CGel Ba Pur¥fication Kit (Amersham Bi oscience)
and used as in®rt DNM& Separately, pBluescript II

KS(-) was used after digesting wwth Sma | al one or

with Sma | and Sac |, as vector DNA. The insert DNA
and 10 vector DNA were ligated with Ligation Hi gh

( transformE. coli JML09. The
J@%ﬂ%ﬁ@@?@ﬁﬁ@ rrlnts were screened using a GFX
Mcro Plasmd Prep Kit (Anmersham Bi oscience) to obtain
different clones. [0107] For Rhodococcus rhodnii

(JCVB203), the Qb,.qasm d 15 (pRET1000) was isol ated and
then di gested w B I. Upon electrophoresis on

S%S?aro fragnents with sizes of
appré bp and approxi mately 3,8 kbp were
confirme N = (2) , _
Rz/ \R3
[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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The respective DNA fragnents were recovered fromthe

gel using the aforenentioned Kit and used as insert
DNA. The vector DNA used 20 was pBluescript Il KS(-)
digested with BanH |. [0108] Determination of4 Fewuary 2007
nucl eoti de sequences of the plasmd inserts was

acconpl i shed by the priner wal ki ng nethod. The

appar atus uysed was an ABl PRI SMIM,310ONT Genet i .
Apticpdlst actaviel amm@a&ﬁﬁ;a?e Theeagtion 19?@5%% CopflHpieg by the
v3.1 Cycle Sequencing Kit. 25 (ABI). [010 Fi rst I
(SeNE TORIRELJLOrTHGS )traaafomglm%elise(fi% 8‘?1]15 ot ynobilized
Fe ary 2007 Toyobo) priner re used for .panti.al
wslloh B G aRETTRR el IRRIBHRFAL. SiienootaiiRl fim the

pri ns%rs were designed within the decoded sequence
(EsAgTMABSsequence anal yzi ng software DNASI'S Pro;

TopARRL. S oyt R BT RIS, agive

S EBLEATST TR S RRNIE it g i
SRRSO, LA e AT gmer
B2 ) SR RS GRS D8RGy e o

iofi R RS GERESp G BT P BRI .

i 00) as tenplate. The PCR product
3@*%%?0.‘3??&3“%?@;1 GFXTM PCR DNA and Gel Band

Purification Kit, and sequencing was carried out using
the same prinmers used for PCR to analyze the
arrangenent of fihe inserts. 15 [0110] The results of
sequenci ng shoped that pRET1100 consisted of 5444 bp,
with a .G+tC cqoutent of 59% The full detern ned

nucl edti de ence is set{ Borth as SEQ ID NO 73 of
the Sequeyice Ligting. Plasnm d pRET1200 consi sted of
5421 bp amd had a GtC content of 62% Plasmd
pPRET1000 gb&nsi sted of 5813 bp and had a 20 G+C content
of 67% The full determ ned nucl eoti de sequence is set
forth as SEQ ID NO 74 of the Sequence Listing. [0111]
A honol ogy search for the determ ned nucl eoti de

Roliaetes HeiragerAlt SoRowing foahath (Yixor pREI1000 and
PRET1100 were novel plasm ds. On the other hand,

AREHkA ] Fagmula 13]

(YY)
R4/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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25 approxi mately 99. 6% honol ogy wi th pN30 (GenBank
accessi on no. AF312210) (cal cul ated based on
PpRET1200). 52 14 February 2007 [0112] For pR 0
and pRET1100, conparison was made w th publi ?ﬁgﬁ'&%”“
pl asm ds based on the determ ned nucl eoti de

sequences, using DNASIS Pro. As a result, neither of
the plasmds were found to have conpl etely natchjng
riesteromyidlim skeldtoru coptaining tled heferpathms Fdich isshorded to
[OilS] (Exanmpl e 4) Nucl eoti de sequence anal ysis The
r®BsSults of analysis of the nucleotide sequences of
pRET1100 and pRET 1000 are shown bel ow. [0114] The

f [{Themice) fortmuladdd f ound in pRET1100: 10 orfl. (SEQ I D
NO 1, SEQID NO 2 or SEQID NO 3) consisting of

t he nucl eoti de sequence from bases 202, 238 or 337 to
480 of the nucl eotide sequence set forth as SEQ I D NG
73; orf2 (SEQ ID NO 4) consisting of the nucleotide
sequence Prom bases 477 to 758 of the nucl eotide )
sequence set firth as SEQID NO 15 73; or13 (SEQ ID
NO 5, SER® DINO 6, SE,Q(IE)J\O 7, SEQID NO 8, SEQ
ID NO 9, SEQdD NO 10, SEQ ID NG 11, SEQ I D NO

12, SEQIDI\;E'f TS\ SEQ ID NO 14, SEQ ID NO 15 or SEQ
ID NO 16)Rconsisting of the nucl eotide sequence from
bases 862, 1294, 1450, 20 1462, 1486, 1489, 1513,

1630, 1645, 1687, 2224 or 2227 to 2409 of the

ke {2 S55MSER Rt T 3R Ry P gtpbgered
BB T b o oG sl Beic o
o Koo Rnaepboiin bidiadt Sina b b AiiQE 13 ARFS o C5
(B ShALERIE Y AR TRRE R 10 P 2 R
BORHEHTR Bhelkli QoSBT AR R B m SRR IE bRt o R
or R, and R’ represents hydrogen or optionally substituted C1-6 alkyl);

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

5- to 8-membered heterocyclic skeleton containing 1-3 heteroatoms
which is bonded to R* or a C5-10 hydrocarbon ring which is bonded to
R% R’ represents hydrogen, dptionally substituted C1-6 alkyl,
optionally substituted C1-6 alkyloxycarbonyl, optionally substituted
acyl or a 5- to 8membered 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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2747, 2594 or 2540 to 2406 of the nuclebtide sequence
set forth as 5 SEQID NGO 73; orf6 (SEQ ID NGO 27 or
SEQ I D NO 28) consisting of the nucleotide sequence
from bases 2971 or 3049 to 3306 of the nucl etdiFdlaruary 2007
sequence set forth as SEQID NO 73; orf7 (SEQ I D NO
29 or SEQID NGO 30) consisting of the 10 nucleotide
sequence conEI ementary tqQ the nucl eoti de sequence fro‘gjl
chairs c35branchedsandt spegiBeally thisee muay o mentiehed seethyl,
set forth as, SEQ ID NGO 73; orf8 (SEQ. D NG .3 r
stigyl, mpoepsk) 1sspwepkhi AWt A Utﬁﬁc ﬁ-é?i%tbfﬂg@é’élﬁﬁ npgntyl.
from bases 3339 or 3648 to 3902, of .the nuclegtide 15
hoqybnaad st e n A 92b 10 Rroparbolh F167 oheseqM be
NO 33 or SEQ | D NO . 34) consisting of . the.  nucleoti
seenidered f r WWMsa@Y&ﬁoﬁwst o SoReRty bne &108811,
nucl eoti de sequence set forth as SEQ ID NO 73.
[cyciano eC%IIO%Gﬁﬂ %?dtsh‘?/\bi{@-found in pRET1000: 20
orfl Q. (SEQ ] D.NO 38, SEQ I 9, .SEQ 1D i :
3B0B6D N A% IR PO - 18 FaBEPRE e hEndyetic
c | enentary. tq-Lthe nucleotide. s
shslton gornatping los IosapaemsAEsE B RE Tnkhihpi3gioeen.
sequence set forth as;SEQ.| D NQ ’ ( j
Plgensagls fes W) Dkenarieragich pilbben i o are
sequenge, co engnt ary '
B2 SO BEE PO e 5> g % 35 -G RlR L BpREGLETEC skefons
t _forth ag_ SE E y. .20 3 REWAK: s
3here: ey Po reendapedonStidiiihess ipa Gkt . iffidaeolidine.
segueng f 97 he '
SUHHEREe o o[ PR RO Rtk Ry E i b YRS Rk ene.
NO NO 46) consisting of the nucleotide
ﬂaﬁ@@%%téﬂlﬁary to the nucl eotide sequence from
4035 Qr 399@ t Ol gJueaeoncd
JBPRTLren 425 SRS, iR Rbb R, N e, PE RO
| I D nsi st bonyl,
Adeiiptieabomyt o Ryl cafoiet 465%?@3@%65 o
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 alkyloxycarbonyl or acyl have substituents there
are no particular restrictions on the types, positions and numbers of
substituents, and as examples of substituents there may be mentioned
halogen such as fluorine and chlorine, hydroxyl, alkyl, carboxyl, amino,
alkoxy, nitro, aryl and the like. As pharmaceutically acceptable salts
there may be mentioned salts of inorganic acids such as hydrochloric
acid, sulfuric acid, nitric acid and phosphoric acid, salts of organic

acids such as acetic acid and citric acid, salts of inorganic bases such as

Na, K, Mg, Ca and ammonia, and salis of organic bases such as

43



10

15

20

25

4830 of the nucl eoti de sequence set forth as SEQ ID
NG 74; orfl5 (SEQID NGO 51 or SEQID NO 52)

consisting of the nucleotide sequence conpl enentary

to the nucl eoti de sequence from bases 516119FcKRYa% 2007
4709 of the nucl eotide sequence set forth as SEQ 15
IDNG 74; orfl6 (SEQID NGO 53 or SEQID NO 54)

consi sting of the nucleotide sequence from bases 2331
drietlgdantive 26d8cyelohesylamingt i de  sequence set forth
as SEQID NGO . 74; orfl7 (SEQ 1D NO 55) consisting of
t{R88RIic| eotAsle cEampPies e Of 2 GoMmpAHTSiSs dEPPeRENied %)2’43%%61‘&1

the nucl eoti de sequence set fqQrth as SEQ. ID NO 74;,
dormuga ( $BD 1aboNe: tEs,re SERY DciNQ mentioged | BW@’C}’@@,HHO-Z-

ﬁreéﬁp%'%agéiuiﬁééﬁgﬁﬁmﬁ?‘a@%ﬁ?&}ﬁ#@%&%@i?15,-%@i@@-z-
or 1875 to 2162 _of the_nucl,eotide, 25 sequence _set .
FORQIHORANSEQ | DINGNINARZ-BY dHAXYCIEtonaniaRs, 61) 1-amino-2,3-
LS ol L B E BRSPS R R 2, 1.
S AR SRS, Pl >
By BERs mt?ﬁe: -hl‘é RianESorish TERERSErohf s gl
EQ I D NO 74 EQ._I 63, .
BQrRyRPYgim e histiasy iePaed 5 BRE oy kil gnino-
8 SEOQ | DANQ. . i St | '
S eredmp fsagéémﬁg-?-P%??(’?%@é%tgﬂ%%bf%%ﬁﬂfé‘? EE'%%’“%?"Z'
23 : ' .
%P?’(ﬁﬁ' O%g;pft%?é}{%, t??é'a Jﬁé%%owgﬁ cat | oﬂr tr elg—%mo&—
B AAS HTRM  sppe
4 3 1.0
T 1 Bl S O g
' 1 SEQ I D NO 37
ﬁtﬁ%ﬁ%%@@%@”fg ZSE)) . orTLe DﬁIAa?epl chat ihon regi on
T10004 j48; ' : :
SORTETSONhe B4 SRR ABACRY e, gl con
hadGse L3HnldrhcRHS) and BSus 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 method in
which the cells or the cell-produced enzyme is reacted with an
enantiomeric mixture of an o-aminoketone compound represented by

general formula (1) above or its salt, to produce the corresponding
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nucl eoti de sequence set forth as SEQ ID NO 71 (from
bases 4290 to 4350) or the nucl eotide sequence set

forth as SEQID NO 72 (from 20 bases 3570 to 3894).
[0117] The region of the nucl eoti de sequenceld¥Fdwnary 2007
bases 5144 to 656 (SEQ ID NO 67) and the region of

the nucl eoti de sequence from bases 4381 to 4830 (SEQ

ID NO 47) of the nucl eotide sequence of pRET1000
(GpERallp NRtives)B-antnbelvohoyocempiotindnyepresertacbrby 2general
proteins, suggesting that they are involved in . )
rfobiniuilz 62), amd {hereaptienDiniiten barmixing ibesells gnsed with
predicted for the region of 56, 14 February 2007, he
roufferosolutionenpuenter wWithnthsasesnumbotens aguooysselution used
NO 75) of the nucleotide sequence of pRET1000 (SEQ

12D thestading mragerial.i s  presumably invol ved in

expression of the nobilization protein gene or,.is the

8684 t i orlke reaeion monshtipas Jaay ppoiseierted Wifiiya eange
tthet dncs neb TR s cuioaRE RO OSSR b] AE 6V dpeiEeplcahol
D TEP U oSGt GOner Sl STBHA 2k pf BEsTOh "GHpe is
sssabis 161060 SR Srererpreteratiy 2T 8 My fold in
Janms ohdrprvaicRIt B o Mectaeuni gapRifyfe. The
ncephesgeo b rarcencr oringl iR by e e 0.01-
Hfentuspires peRbernold A Cpofe BEERR /Y sebfffbfotution is
G AR TS ADEANDRD BT A, e AL sie ko femperpture i
gRereb D) snf G abtRlt piffesely FOLR, THE BLbh U s
adeiaaPs wath sl 18" mR 150 PPLIBEI (dPrlned
enstthe SR e B 0™ acnof “the DNA fragments vas
L RS R T s, o
(VAR deFRghACS N s EIYRSel Bfshriie acii8aEh @8 Rktic acid
and energy sources such a‘_é glycerol. These may be used alone or as
mixtures. The amount of addifion is preferably 1/100 to 10-fold with
respect to the substrate. Coenzymes and the like may also be added.
As coenzymes thefe 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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25 pRET1000 at 37C for 2 hours and Blunting H gh was
used for blunting of the ends, to obtain pRET1000 DNA
fragnents, which were 57 14 February 2007 dissol ved

in TE solution. [0123] Next, DNA fragments w4 Eebruary 2007
prepared fromthe E. coli plasmds. Specifically,

pUC18 (containing the anpicillin-resistance gene

(Amp')) was digested with Sma | at 30C for .2 hours,
aodnzypiesGHoere Wyt ke Alded RNz MerRETNCraling capryaies such
gene (Km)) and pHSG398 (cont a|

ais| glugapd dehydroganasss %am%ﬁ& 0( cﬂ&?bs %Jr/é Wﬂ@é‘s‘-‘@&&c’f to
with Hnc Il at 37Cfor2ho %b "
fthagaeemsc gminoketme. pAdsas su Wﬁ e %P@e’a%é@&rlif’&&nﬁ? ng

Tt i A EhoRe, oy Dios e e e b0 10-
Tolisvidh sasiesn i he racamic BlAokEiand:, %r%r Py dgod used
tB pER S Qﬁ}éfé‘rég%u&/ﬁéﬁgﬁﬂwﬁéﬁéﬁmlﬁé A0S ies aceric
a”&”“mlﬂé’q cg%a%g e Sardl} 68cymgsy coenzyme-
(e BeRerBIe ERFhSY i soen g RSt enmyme supstrates.
o °“€@vt g B éﬁ%éﬁtﬂ@“@%gﬁ%ﬁey may be
naéafe@m?% Jnet a.#ﬁt&%ﬁ%%ﬁa#tgﬂ o o T 864 dhcbetort Qg be
R A PR B as pur T ?28“??2&"1 o2 06 for
mﬁgﬁamﬂfgw%g&im Bl SEIMME4QRe®! woth ‘édB[t@th Koft the

i 0Sci ence purification under the

%ﬁﬁﬁ&t IR dBs GRS faﬂ:{%ﬁ:e ﬁﬁﬂ@f tthensforefitatioed Bedditions,

was ‘conf i rmad ctrophoresis on 0.8% agarose

cEgﬁE& &?t@f Rd u%EIEé(%tE& yeshRiokethee S5awerd wilkbeeaided,

he net hods tfor constructing each of the

}nggé YRty rpy}a mat R BN epdion SO ishafitigsmer3which

2007 ©[0125] [Tabl e 5]
CRmg lsetid @ tRBUWisBafd bIithe \@tisoss clliqtodaced enzynen! iThis

will tend to yield the target aminoalcohol from the starting material at a

high yield of 50% or greater.

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

potassium carbonate, ammonium carbonate) and citrate (for example,

46



10

15

20

25

RET1001, RET1001Rv pRET1000 UCL18 RET1002, RET1002Rv
RET1000 pHSG299 pRET1003, RET1003Rv RET1000 pHSG398
RET1101, RET1101Rv pRET1100 pUC18 RET1102, R %OZR\/
RET1100 HSG299 RET1103, pRET1103Rv RET1100 pHEEHEary 2007
RET1201, RET1201Rv RET1200 UCL8 RET1202, RET1202Rv
PRET1200 pHSG299 pRET1203, pRET1203Rv pRET1200

pHSG398 [0126] The shuttle vectors constrycted with
STADGiteatel, potaesiam pmngerrunonumsg‘gatér ixtures thereof

desi gnated respectively as pRET1101 (SEQ . 89),
ABEY kise bessed| vithon b@xffercﬂolgtlgmmﬁ @@%53&&(}%?&@(?&6(1 toa
91), respectively. O the shuytt vectors, pRET1101
efchalbcomsceanpation df prebf,a@t»fa@é:i S‘#E%Ciﬂl%&e €386 %E ¢ sPJﬁOSPhatev
kananyci n resjstance and pRET11Q3 exhibit

chuir excampplen SeGium By drQgfEPhoy ,tetaﬁ'é‘ %Qﬂﬁm manohysirogen
e o A R P

G L PO (SO0 N0 B RO
0121, S0 SUELLS, 1o a5 IR AR o mocs.
G KGR Loy P SBGRTY SE65 1D ASPRB RN RGL ey ke BBrained
Rk o B TR PRELIE By ey, seperptign gf thespells, by
Soeg | Pﬁﬁ%ﬂ&g@%ﬁﬁ@ AR ipbess Fhott AEApEhibrane
Y?é’éé%ﬁpﬁ_ﬁ%%h%%ﬁph%@?%ﬁ.%a . L%%?@gﬁ@[ PPl foluene,
SRR Fed S AGyhE RREhaioRb bRy St 28GRI Rution,
ARy, SR E A KT SLRR AR of Bhe ike.of The optical
| FRBHYSpEORRe REMERed fonealy Papage; FmiAbilcons] can be

TeCRGL a8¥Y 118h FebotfiahckiqeRPdh@dmatography (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 technicél scope of the invention.
[0097} (Example 1) Isolation and purification of plasmids

(1) Method

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

25°C for 2 hours with shaking. The cells were harvested by
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FERM BP-7451.). El ectroporation was investigated as

the nmethod of gene transfer. 10 [0129] First, R
erythropolis MAK-34 strain was inoculated to 5 nL of
GPY nedi um and cul tured with shaking at 30C fldrFebauary 2007
hours. After seeding 1 nL of culture solution in 100

nmL of LB nmedium culturing was continued at 200 rpm

at 30C for 10 hours. The cultured cells were
'@@mﬁ?ﬁt%diohy( 10ekatprif figairi)oand Etérmemo@ngi off thc:)suaﬁmatant
the 15 harvested cells were rinsed tw ce wt

théy aparei Siispended dn. 1 The of A8enM cEiis £pHe?e5)héh¢/@§llédNere
by centrifugation (12 krpm 5 mn, 4C) and suspended
iapath Harvesoéd hymﬂlgﬁ;gaﬂm’l (Edkapinery. minpagddhe ﬁgpématant
was di spensed i nto 300 portions _ and frozen, at
asavmEmeved ot elhey we@iton suspended dn 250hrbrofd0 mg ml

prepared conpetent cells and a 5 20 orti

dhsazyroe \eaduten (diFstyed 1n B EEmb@@n EHE' g'nl‘l (Phh%),
pRET1101, pRET1102, pRET1103, T128 %EE I 20

SR EI0 T Wwend thexausnensiare Washallgms diOs for 30

gently poured_ into Q.1 cm cuv b

aobiuges.oNaxtel 0@ md w§§ Méﬁmﬁn ﬁiﬁ? &?é? ﬁﬂl"iefé% SDS

El ect ro or ation System (Bl O Af t at 25.
d 20d e xRt \was horis Gstadat ;o0 Rrsimieht

¥“1a$2 S%ﬁ&%&@t A alli Bz OIS Were
0ea Bobbigache gtHgﬁﬁg?'ﬂg gq“ SR8 gngghﬁLemge A

ERE R Doy AL AELS it

siiRah A Bt hutt TSR, RaB08, A el
R penRtial e Shduief 7 B8 D] Tl ool
%‘?ﬂéﬁb{”mﬁ" bl 50 @i@m%lpé%ﬁﬂﬁégﬁfiéﬁ?‘ﬁf%ﬁwas
G i@%&ﬁﬁy%@#ﬁ@@n@ﬁ%@%&t 37 ugaieatn 50
A 5L g RAIFE ConfiBiiidn 3F plashRIS s diengiplkhed by

U BBl Rl NERR DOghRGie] oA dBiinkh s kil

OWA i N
bromide, followed by UV irradiation.

[0098] (2) Test bacteria strains and results

Throughout the examples, the presence or absence of plasmids
was screened from available strains belonging to the genus
Rhodococeus and its related genus Mycobacterium followed the
method described in (1) above.
[0099] Table 3 shows the screened strains confirmed to contain
plasmids. Specifically, Rhodococcus erythropolis  (1AM1400,
TAM1503, JCM2893, JCM2894 and JCM2895) and Rhodococcus
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erythropolis

ho

[0134] First,

urs,

MAK- 34 strai n.
erythropolis MAK-34 strain to 5 nL of GPY
culturing with shaking was performed at 30
and then the culture solution was seeded in 100

genom ¢ DNA was obtained fromR
After inoculating R

Cmf"lg Lﬁ%m&ry 2007

mL of GPY nedi um and subcultured at 200 rpmat 30C

fo

r 10 hours.

The 20 genom c

vvas obt ai ned u

@éodriic ONAMBRZOBr wfean@n@'ﬂé% cla | FOBEY

lesn%da of

(Q AGEN) . 013 The t aj ped genomi c sed
tagppbEimatedy 5 8( D, quctlvqﬂfg}g\ﬁhe,s&p were
}Acfers:@hg?gg)l aggjrglwggM TCTFé(e:ngTmL%A‘Ls&g n-li%%%]_e 3: pﬁ%l 100,

(5

Fe

iRERGI00

BCR0: abFdmhLAYn s%g%gfm oREgI Ay HRET600.

prE?ﬁd:ﬁzOQt aip T

br uar

R A G ST m e %ss%?é%fee o

£ 5t T, B 883 ot
Ao ST, TR, RS 0RO b e

Hn%mé hPE Ma;g

é’CJé 2885 hy sp.

ﬁgmf o{éwggﬁt anong

used f@gl&ﬁ%ﬁnﬁé&wﬁééﬁn 'Pfle

agar nedi

R AT 10%&@@%@’?% B iR, ;5?@9 k1@6@gyﬂfergpohs

Wota‘hu

EUn‘i@éfsny of

‘?I@MB'Z@S are

e appeari'ng col oni es,

A T b SR 2002
A PSRt 4 38 sl mbr hbungite

OIJébtar oge ogll\t{ér ﬁe

onfl rmed by el ectrophoresis on 0.8%
obt ai ned. clone was desi-gnated—as

pM

PRerdin 15 [0136] ( Exanpl

&N@) Const

Sizei(shppf

Name

ex
as
in
Fi
pr
fr
wa

ression vector - | A

yRhetlotecasdagtfaspalisng

to the shuttle vector s

pronot er an

am noket

HRET1100

 TAMKI 40k e

hown in T

34" ‘1 N

PRET1200

I'st, an- expression veg
r) containing apf

aut. 4exoqeno

GRET1300

S VRE LSS

Q0 bp up

$RETNO0

h el A AA fa¥a
m-t-re—rak—gene—was—2€

sdg{d;est ed with Sma |

Q)

bUHbtlUbl

REF1500

TCMIQ 893

$Jﬂ_ [Uldtjj

pRET1600

ditto

54

pRET1700

JCM 2894

5.4

pRET1800

ditto

JCM 2895

5.4

PRET0500

[0102]

Rhodococcus rhodnii

| ICM 3203

5.8

pRET1000

sites

(Example 2) Identification of restriction endonuclease

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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15

then with Pst | at 37C for 2 hours. The sol ution was
supplied for 0.8% agarose gel el ectrophoresis. The

DNA size marker used was Loading Quick DNA size

Marker ?JEcoR | +Hi nd Il double digest. 25 Affygfebruary 2007
el ectrophoresis, an approximately 1.4 kbp DNA fragnent
was purified using a GFXTm PCR DNA and CGel Band
Purification Kit, and 62 14 February 2007 USﬁd as
tRearnphel § amfitherDdigestedwith Feakdl, Ml UdcPsr Lis¥ea ha¥ph 1,
pRET1102 digested with Hnc Il and Pst | at 37§£{?r 2
e d, Skied, Rkt T apdefips Inend aleefaephiorased an g oorgarose
Hi gh and Conpetent Hi gh_ was used for_transformation

ofel Bor confirmision ofthe BNA fegments: ddeotizs markgggsed was

nmedi um cont ai ni ng 100 g/ nlL_kan ci.n_angd gl d ¢t .
dteadingt @ﬁ&fBﬂ\?ﬁosm .kpnfgawhlﬁgﬁaaiﬂgoubl% digest
col onies were cultured w hshakinL% on,L Iiguid et
fdaiywhodontiieni mymbersg/ af sieam/eicaved e fiGF efpstriction
hours. _The s.purified.fromthe obtained.
cendansieaneaiang 06 SﬁéeSaOIiﬂiftﬁ%gm%fE et Septingd pased on
Kit. The o tai[fd was cgnfir.nef@% 0. 8% agar ose

dbe sirearbghondsi ssulty o shewn i felltidg. t he

obt ai ned 'th?ut restriction endonucl ease

t (@H3knt Vﬂlﬁ@ DNA after digestion with Pst | at

7C flor 2 hours wer e gsaegdied to 0. 8% aqar ok rigehis

el ect rophexgsi®, andabheodb iceremst | Juvasadr  JOEM$CM 3203
obt ai med based on tlhe size[of the DNA. The28¥ze :
mar kerpRETEho nyaBTm(aﬁlmgxpm TRET [DRAT [p REEpINET JRAT [PREECWR
I+Hi nd 111 doubl e |tHoges®o ISREME00QP005mBP0NFIBT] 102

Tkl hadabesnaested [wi th Pt || at [37C|for 22688k s |

P
ipliaemsd) g4 ngd in this mannef wals desi ¢hated as
9

S
e

r
BEnil®p4. 20(p 0141 ampl Co i .
n : 'ﬁ%i;fﬁfi rac rg&{ g&gé \%l/g%r 0

=

®%Dr €3R5.0N V@Cct or_ - S%:ﬁ e Vectors

PRAUCENs 451 NRE.9. esuc i14€0.1, 1.4,2.0,2.3)
e SRR et e o 20

1
eidect|icye T or(anpre b epgltogl I
pndi filgat i ono transfglz?(}?ré%q?éon el }I c| encly i nprovknent

gy raplicatjoon in | cellls. |25 [014R] Hrst|, shuttle

veet on1(BRET 1024, vas| reduced. Alter | dilgestli ng 4iRET21082.9)

w¥%$ﬂa§1?£1§§-5ﬁ%%ictﬁegges I(klbp)f or 2 hours, it was 63 14
[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 pRET 1200, 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 results of Example 2, it was
attempted to sequence each of the plasmids.

[0106] First, the DNA fragments of the plasmids were cloned for

determination of the mnucleotide sequences.  For Rhodococcus

50



10

15

20

25

el ectrophoresed on 0. 8% agarose gel and an

approximately 2.7 kbp DNA fragnent was recovered

using a GFXTh PCR DNA and Gel Band Purification Kit

to prepare a pRET1102 DNA fragnent. The size 14/RbKfiry 2007
used was Loadi ng Qui ck DNA size Marker ?/EcoR | +H nd

1l 5 double digest. [0143] Separately, a DNA :
fragment replicable in E. coli was r epar ed bi‘
dirgFaoipodisp A9 08) thaaiesmidm R 100, fpRET 128 swere
subjecting it to 0.8% agarose gel el ectrophoresis, and
rieclaved iand digesteghwathi Smce[[yarﬂig Sardp bipors elagikaphoresis on
using a GFXTm PCR DNA and 10 Cel, Band, Puri f} cat'ﬁorb

K0.8% pparose geleDDVA fragipesnts vithesizes iof appaowinately 0.5 kbp,
Li gation H gh and Conpetent Hi gh used for
tapprekimeatety oh7 dfbik. approximetely 34 Kép SihrpRIGEmately 4.9

o L0 L Al o
(oo 8hR0aEBIOFO AL LANEL & Lo Sur e blobr DB A GIFF dind
S BB A ohBhS S50, A s AL B
S0 oSS R o0 10 T el ) g
e S e S0 L S0P B S v ane
DTy 59 B e R b LAy O nd used t0

TSEREE et DR YL IBE Fool SRR e, sreened

Brsingi ok Migoasm Bre B X iT408e ) Eldsckl] € obtain
el troph]g)r e%i s, and then recovering an approxi mately
3‘;&&}555 C®¥°t4 February 2007 DNA fragnent using a

AT sedt Mo Rieci Pl JHoqF SHEMASE:  HF i fpsmid
| (RIRPE 1000y Oy BofteBE Pind Ben koG it SRkl 1. Upon
Ry O g e oot ez o
) e o e
i}, 04RdndQivd WMAtraghifents were recovered from the gel using the
aforementioned Xit and used as insert DNA. The vector DNA used

was pBluescript I KS(-) digested with BamH 1.

[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,
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for 72 hours. Wiite colonies were sel ected from anong
the appearing colonies, and were cultured wth

shaking in LB liquid nedium 10 containing 100 gg/ nL
kananmycin at 30C for 72 hours. The DNA was RYf.fi&H 2007
fromthe obtained culture solution using a GFXTm M g’(
Plasmd Prep Kit. Wen the plasm d obtai ned by

screening was digested with Sac I, BanH |, Pst | or
Eayobo) priners seare, used fosipartiel decaring of:he msert nucleotlde
approxi mately 500 bp clipped at the, side of Ec
slequenees 5 News, RHOIRISOVET 4g élemddwrfiagr She dered 5 aseﬂmnce

e bty seimtiomami LI i Pt
pp) grrrbﬂs&]d@ugg@e eréltlmermém iﬁ;ﬂ@@w gsed for
BB e A 2T AT e
e aﬁrm ligae
SeaupRcEn URGT POTPILES Zﬁﬁfﬁ@ﬁ%e es"iqo?@% et Wcbding,
ﬁé@ﬁ%ﬁﬁmﬁgﬁﬁ%&ﬂ%@ié«%& IR Bl oAl Sy o the
are re llcgltﬁ?lglrﬂlg}‘(‘? yth}o%ghmwﬂg Jfﬁ%%‘fﬁ(l%gﬂlﬁg%@)and
ﬁﬁ@ B SURORaR VG T BERT R p dgfA ots
RS | t Py IR s ARV B8 emBlel Ofhe PCR
Y »ra_s DR T, rhﬁr?ﬁr“rrﬁ% S0, AP e B
ol R30S S0 DB St e
ifthe gygé@r&fpcra io & yzégr%&aﬁg&aegfmﬁ@mseﬂsgh,

uring  was n an"LB ate containi ng

g@q g9/ . kﬂ?@mf@élﬂfsat 0 3%qﬁ8ﬁ?fﬁg hghtiwed ThRaf OpREII1100

es wer e i nocul at e uid 10 nedi um

Céjﬂ{ LR N SO0 sg My i#P4 @wel SortBft 605945 eThat i3D&efe@mined

ours and t en the DNA was purified using a GEXTM
% 1P Hé‘ hHentt 89 s*ét tfor aPISEQ NREN(:122. of ¢Hd Bequence
tal pPRET1132 was digested with Psi | for 1

pgigEn eg rltlgmlellﬁmrqam esadisenl G8¥apawemd Madch 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, pRETI1200 had
approximately 99.6% homology with pN30 (GenBank accession no.

AF312210) (calculated based on pRET1200).
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15 confirm ng | ack of cleavage of pRET1132 by Psi |I.

As controls there were used pRET1123 and pRET1132 not
digested with Psi |, and pRET1123 digested wi '

. [0152] (Exanple 11) Construction of expre\ggﬁgﬁﬁ%ymm
vector - 4 A clone was constructed having a pronoter

and the mak gene 20 inserted in the aforenentioned
shuttle vector. [0153] A clone was, constructed havi n%l
O] 1 si tEomgﬂ{EEa\ prend pPRENRQesempasison was ade

insertion of a pronmpfer. The proceduse s carrijed .
owithi pubkiely dnQRnBlavEHAEr et raihe L EEBREFh R cotide

aoIBEeCURE8ENM SISO e 25 TEBHbLEE B HORCEjasmids
; @L,%FS g@g;fc!l rp;‘g%h}agrgp%p _e%@%bﬁgt&%g;}%sgf% eenzionﬁélease sites
GACCACT GCA TQ%TOA:ACTCTGA‘_I’GAGGTCC— 3'; SEQID NO 82)
avethnetiker PEFIMR- (5

3B mer s, (FRD IR SAVELTTHAF SRS BRDYP 68C and 5

Fr agnehte restepf AnaSbinie L HIcROTAR s EEREES pE BRIEN! 100
i %EW@%‘YM&%%:@%MS&%LNS& Pogiss\%s for 2
i R U R T s S L R
Ecor oS0 e NI 1 SERE ) NG 3ToF pSEY 1y RO: 3)
TRGIERFE U, e BRS SnpEe bases 20 oy s o
1886 SL kA sohaRge ancklSEO DL g,
The NG HRYIITS Y. M3 LBEsRIFE MM widlebliagseubhien from

Kit. al ned was confirnmed by 0.8% agar ose

%ﬁ{i%eesl £71 L9PY BFitRe nul-fdiide EofuGsicesst fth GESERAD NO:

out restriction endonucl eas treatnent and the
after digestion with Pst | and Bgl Il at 37C for
2 hours were subjected to 0.8% agar ose gel

el ect [ GEBORHSOSIDNY: 1ESECAIDENGY 65 SEQ Wl Nt &, 850 ID

based on the size of the The 20 pl asm d obt ai ned

QN SEIE EOIDEI: 14 SU 2 Ay 8GO NO
| t4i 9EQ b NO: 13, SEQ ID NO: 14, SEQ ID NO: 15 or SEQ ID NO:
16) consisting of the nucleotide sequence from hases 862, 1294, 1450,
1462, 1486, 1489, 1513, 1630, 1645, 1687, 2224 or 2227 to 2409 of the
hucleotide 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 nucleotide sequence set forth as
SEQ ID NO: 73; |

53



10

15

20

25

doubl e digest, pQE70, and pQE70 that had been .di gested

with Bgl Il at 37C for 2 hours. [0155] A clone was

constructed by inserting the pRET1200 repA 25

pronoter (obtained by PCR anplification usind4asbruary 2007

tenplate a clone of pRET1204 wherein the orientation

of repA encoded by the 67 14 February 2007

Rhodococcus-derived DNA fragnent was in_the_s

or | ent atiBQSER ItD]é\TOkaﬁfarﬁE&nHBeNOst%c%E&ﬁE BoatasEQ

by pHSG299, and using as_ priners, P1200rep- Pst

é NAcGor SHOAIEMAC At nucle gqeguence

NO 84) and p7 (5'- TTTCCCAGT C 3 Q

| @muplerseptaryi ich the gSQ%%%l@ﬁa 8660%825 2792,

extension reaction fol l owed by

R HEL 2694 v B340k 249§d0ﬁ§ﬂe Miigleotide Searehc s6h dprth as

at the EcoR | -Pst | site of pMAK-2 (designated as
)N01(73[0156] Next, PCR was conducted w th KOD

p%ém&%&?&éﬁﬁ@&e&@éﬁ&%T%&@éﬁ% phthe
icl ol SOTE BT AR S5 o 3386 ofbepuglpotide
é@g%mwftsge’?f@aaﬂ g{ﬁégﬁ gﬁﬁneﬁé}: :;e $Le6ggRaB(rjoduct was
EEJR' Ek& st di-RNA é? Pr.éﬁh”ii?"%@-y;@‘ BPnstihe ' the
et ot SOl Ay sk brtleatis, SR tom
0 jritEagel kg g&ﬁ%@@ﬁ@éﬁﬁ%ﬁﬁﬁ@%ﬁ%ﬁ@ s SEQ
‘J&%ﬁ?“gﬁ‘ B vector 10 be used as the expression |
wtn (R FSEQL TEENGD ST BE SR DO0R0! R )EEddistag of the
MIFBﬁgg%'éhuE%ﬁ?yﬂﬁ %%g%t@ggw%r A1 3000 GBihE Aeotide

yrng t y using-a G-XTm 68 14
F&Q{déﬁ ¥ s20%drth as SEQ ID NO: 73; and

orf9 (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:

| orf1i0 (SEQ ID NO: 38, SEQ ID NO: 39, SEQ ID NO: 40 or
SEQ ID NO: 41) consisting of the nucleotide sequence complementary
to the nucleotide sequence from 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 nuclectide sequence from

bases 2365 or 2332 to 2159 of the nucleotide sequence set forth as SEQ
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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 them and Conpetent H gh was used for
transformation of E. coli JMLO9 cells, which,

pl ated on an LB plate containing 100 g/ nL kanaiﬁ,\@ecr:h?uarygom
The obtai ned colonies were cultured on LB liquid

medi_um cont aining 100 g/nL kananycin, and then the
plIRINCH A vvas recovered by using a GEXTM M cro

EI Zi?‘} ap#Icr LSEQ by NS fc?éms'is?tnig% f Enahelepsidecsmguence
éaa?%&ﬂ@?%‘m%a i B9SICorkle sistiIEce: forth as SEQ

Aﬁgﬁ s% vector was designated as pRET1133. [0158]
E)p 19 was digested with EcoR 1 and Hi nd |11

2ubj ocbEd S (SBCSID N tedﬁ%"@#@é}hgﬁz ofSidiie of the
b SR e SRR aRIF Lol e PUckiRti 9 SRIGRLS Trom
-Pivies 103 € of 3895 b, B P, RFIERRAE! RRFREE sBiidrlf s SEQ

[n‘ﬁéﬁ%b?he pPpRET1133 pronoter, .was also nodified. The
ene~expressi ng pronoter encoded in pRET1133 is

| onat nOT AR O PROSRYY e, sHQPRTNES 4 0 S8, 3D o 50
OGRS S B PRI L BRI Sl b B 1 AEPEt: A6 1o
§3§ oA St Ry Bt Net sBRTAR0AS NS

at e,

88§ andaﬁ%\wcﬁgﬁ@'gﬂ) olsitinPof the
éqﬁiq% R el glg(:?%@n%efge&&ence from

K&E&esr% 15T o¥89608U AR @Pﬁqe &R eﬁcé’@a firil2As SEQ

anneal 1 ng tenperature of 60C an ex | on reaction
fam 1596. :yqoonds The PCR product was purlfl ed by using
a GFXT"'" PCR DNA and Gel Band Purification Kit,

di gest g1 {SEO IDENGSSB 6 ISPOCNYONGD! 845 @@nERERY of the

and Pst | f hours, and subjected to 1.6% agarose -

s Soe eahenes ey 1R 23 24u0 51D cloo
Psetdfeneatsep forth as SEQ ID NO: 74;

orfl7 (SEQ ID NO: 55) consisting of the nucleotide sequence
from bases 2907 to 3242 of the nucleotide sequence set forth as SEQ
ID NO: 74; |

orfl8 (SEQ ID NO: 56, SEQ ID NO: 57, SEQ ID NO: 58, SEQ
1D 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:

orf19 (SEQ ID NO: 61) consisting of the nucleotide sequernce
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Kit. The DNA fragnment was used as the insert DNA The
nucl eoti de sequence of the pronoter region in the DNA
fragnent is set forth as 10 SEQID NGO 77. [0160]
Separately, for the vector, pRET1133 was di getBedrugry 3007
restriction endonucl eases EcoR | and Pst | for 2 hours
and subjected to 0.8% agarose gel el ectrophoresis,

and an approximately 7.2 kbp DNA_ fragnment was

pfroid besesy 906itng2 BoGRLTtherorIBMidas¢quencesat fagh as SEQ
Purification Kit. The size marker used was Loadi ng

QD NHODNA; si ze  Marker X/ EcoR I+Hind 111 doubl e

di gest. [0161] The insert DNA and vegtor obtained in
this ntmfIES@r(Sl%QeIDIN@t e2) ippnaisting Qf dheimie w@&? sgAyence
Conpetent Hi gh was used for transformation qof E. i
Jomroplerneniary inithe naelestisiesequesse {rompasgs § 14 © 559 of the

o A ad 08 T S IS AL ol =

anane g A0 IR 35 SRS THAD SR SRS TR 68 s
PSR NG 5 SBRESE Aol 9 SR PNy )
g 56 SRl R SRR AR, 186 456,
555168 5K, S 05 LB G PR S

?ﬂﬁﬁ@'e %el el ectrophoresis and a DNA fragnent
pg ding to the approximately 600 bp insert DNA

G L 9K SRR BB R IRE P 260 PR e
SRR Y83 5110550k BEIAIEE f AR of Syl 1) 35
ISR TR byl sgheieTeat s spo D
RS R SaiRe J00 Qo ARNISY (7 AeR AR seabPnq s orh
(LS50 O™ 0 e 008 TR DNA bephesion
PRSP iyl e byoed e
v%%%é&?g%ﬁ ’rfoié%% g‘:ﬁQ qErINGazentfrEPbhsast 8955 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
pRETlOOO (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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15 produce d-(1S, 2S)-pseudoephedrine. It was also
reacted with 1-2- dinmethyl am nopropi ophenone,

1- am no- 2- but anone, etc. and production of each
correspondi ng (3-ani noal cohol was confirmed. 4isbesmgry 2007
The activity assay was.conducted by prepari ng a

reaction solution with a cell density OD. =5, 2%

gl ucose and 0.2 M sodi um 20 pho hat e _buf f er )7
aﬂm gecledtSdexeuencerHmmybasss i) 60110 ARah ;QSEQ;lEbMo 5) of
(EAM was contained in the reaction as u ra

sthet Ml@tldﬁ rsgqueme RAMPRETOOG i(BEL i Ii)lﬁOAnf"glméﬂﬁi it is
Soc., Vol Yﬁgg 2287-2292, %ﬁ8 Tgyi reacti or}:
sprastinegb M@VDL m@apmﬁsmng & ?ﬁfgo izgiory protgi gene or

hours. Confjrmatjon of (1S, 28%1 N 25
etsileaeragpitionsiéaof ihe 6KE£f‘a‘ﬁ6 PEERSEY.  whi ch was

( it ng}gbﬂwﬂ@rwggfﬁﬁqﬁéﬁteé ihafhecseign pf the
- auelsatidrsoameacsrirom esah 6. 15 SOo LR Bl BnoLEn 46 L3E the
Wik eodRosesidtiE of cﬁ@?lﬁiﬁ@ R P NOT )R R brgmoter
SATVAEC] R PEPEERSIOR 53%@@%”%#3%@1&@% & eking

RS e Beraie s Crs oo SRR anc “cor <

Fecorbh %2&@5%@? Lot 3SR aLectBE  Boon @ Rhadococeus
rishint 88 02 LB Rpolldopat p s R B LU #R T 1 100
TS, pROPTERSSshdeing e PTG SR8 P 9! SHSG29" o
[gff%(???wﬂler B £ PRk (BlloRing DL, EESOFPE"'NL'KCM

SL@ y of %Krﬁ:? B@A%ﬁ@n Wr&ﬁ‘&gﬁeﬁpﬁ%m e ergthropolw

€ Teco ery polis JCM28

Wﬁﬁas%d% gf_ﬁﬁétél?c%lp/bﬁﬁshﬂﬁﬁe RET EPOU il PRETIVNG were

Zyie 1n S strain was confirnmed.

gsgéﬁheé TROMEROLr YR bBH IMEARA 1 JCDR 89 (HIATHHIZ4 T Gras used
for digestion of pRET1100 at 37°C for 2 hours and Blunting High

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

[0122] For pRET1000, plasmid pRET1000 was obtained from R. -
rhodnii (JCM3203), and then Drd I was used for digestion of
pRET1000 at 37°C for 2 hours and Blunting High was used for
blunting of the ends, to obtain pRET1000 DNA fragments, which were
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pRET1 0.7 2.0 RET1114 17.2 not tested RET1138 37.7
34.9 20 Specific activity (units: g/hnL/QO D.) [0169]
(Exanpl e 13) Purification of enzynme The reconbi nant
cells obtained in Exanple 12 were cultured a

February 2007 30C for 4 days in 100 nL of L%‘gg%iué#'mm
containing 100 pg/nL kananycin, the cells were
harvested by centrifugation at 12,000 rpm for 5

rdiBst198d aAE kelutigi.ei n having H s-tag was purified
wth The Q Aexpressionist Kit (Q agen). .Specifically,

I[EQZG?l | s Nesgt, dDN Apfegnbeity. were rprepared tfreat that £ coli
the

super nat ant was obtai ned by centrifugation, and
thlasmids.ei Bpeeisically, fpEd 18 {bontaiminge the enpicdlivorasistance
pon applying the obtained protein to SDS- PAGE, a
gt Qﬁmpg? ewns digested maitlecSinar Tnet A°G for 2 hours, and
approxi mately 28,000, was observed. This nol ecul ar,
wsliI§29% (eoughinyng qthes akamamyein-resistanee ugare weKghy) and
of the 10 am noketone asymetric reductase descri beol{l
i pHE @3 % afdontainimgt the  cliommphenisegsistars Benet {sn))
indicating that the am noketone sy tric redyctas
waereprdigasted with h&ine st nEmC Fsdde bers 10sqbks DNA
[0170] (Exanple 14) Enzymatic produyction, of
(Bagmientmp £ h splitdagmid swhich sere ghssoived iz difon

sol ution containing.the rified enz 0.5

dBiaed | Al lging ih rhsota the digpoceus
H 7.5 and 5., M EAM was reacted at, 37C,fQr .16 hgurs.

el Eugéfirﬁam%pmmg&n thppyapst dlesfBibed aoys, WspEvere

enshehfor RS RBER 39, Bor el BN FiHieh JReFeopgiedph LBT1%
sod am phospio . DU e RO aane Mg B )
o Sy Tk AT R e 20
Hal-ahloEmRBRARH. Seed fith Y AE BP0 RETPE®S! (fsBpropyl-
3 A BT, 54 P REBADS, P R8I D-
[éél%go%%%gﬁgsr}@ef anf®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 pg/mL
kanamycin, 100 pg/mL ampicillin or 30 pg/mL chloramphenicol, at
30°C for 60 hours. The DNA was purified from the obtained culture
solution using a GFXTM Micro Plasmid Prep Kit (Amersham
Bioscience, with purification under the manufacturer’s specified
conditions). The obtained DNA was confirmed by electrophoresis on
0.8% agarose gel. The obtained shuttle vectors are shown in Table 5,
and the methods for constructing each of the shuttle vectors using

pRET1100 are shown in Figs. 3 to 5.
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14 February 2007 was confirned. I|ndustri al

Applicability [0172] As expl ai ned above, the plasm ds

and shuttle vectors of the invention are derived from
Rhodococcus strains (especially 5 Rhodococcu$4 February 2007
erythropolis and Rhodococcus rhodnii), and when

utilized themfor nodification of the sane bacteria by
reconbi nation, they allow creation of bacteri al

S[Drlaﬁfhs tha{ffa’uﬂn é] efficiently produce aninoketone

et reduct rey—atso—pernmit—nuass
b%&lﬁgﬂ Eﬁ"ﬁi of useﬁﬁﬁ% iLncl udi ng-a Lnoket ane
aﬁ?@iﬁm&rl c 10 reduct as&#ad@wcansforrmnt@. cali 14

RTBJ'PI OF, ﬁbﬁlﬂ@ (f)@agmant heyirg @t T east

~ i‘:¢ mm@vm"zmm eenon (BHBCHE o
SBRETI 063, sRET$SEQ3R NORTEB166@ SEQ | D NTHISEGR9% 2. A
PHRIT A1 Of @B"FltIU@RvD'NﬁRﬁTPEP@@t thereofpJC18

S R R T D T N TN 7T S TC AU
pRER bLOB, pRET4i 03Bvo{ pREET hi0 eoti de  |spld8619% set
| BRET B2 BEREP1MOPIRIS ﬁ@“l@)@\o 36 andyBEQY D NO

RELI202, rh A 2D AR T REFIAG0 oL oo™ 18 G299

oo G

cpREEII0% Tha03By =DR|Ej'512;%uences skepHberId8  as

192280 Se i RIS, Voot SRS i, WRET I end
SRTE uh e Oﬁhﬁwggﬁf?gﬁf%#e%gﬁfgﬂ?%rE?%{é%tiﬂ’ely as
ﬁ@gﬁ&@g l@%ﬁ%i@?ﬁr}g})jg:‘@@h fjg\lﬁi’f1(3(.){?"{'1g§]§(2quences set o
%EW#R&S@@%‘O% SPReeneld, SR ghe Yeotors

%fokn%rl sng & c |ng re‘gi% ’ "%Eﬁtﬁ&'ﬁe”mﬂM?Oemibﬁs
N Ahes By YOI BhibReS chiS@imphenicol
ARl A ehRET

e sequence se ec romthe group

E%%F%d%gAﬁo tthe SAUEEFbbats FRIEENE0S tdet10PHHerém the E
coli gene and pRET] 100 were linked in reverse (Rv) were designated
respectively as pRET1101Rv (SEQ ID NO: 92), pRET1102Rv (SEQ
ID NO: 93) and pRET1103Ryv (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 pRETI1201-pRET1203 and
pRET1201Rv-pRET1203Rv (Table 5). '

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

erythropolis
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IDNO 4, SEQID NO 14, SEQ ID NO 17 and SEQ I D NO

22 and conprising a DNA replication region having at

| east one nucl eoti de 25 sequence selected fromthe

group consisting of the nucl eotide sequenceslddi&bruary 2007
forth as SEQID NO 35, SEQID NO 36 and SEQID 75

14 February 2007 NGO 37. 6. A DNA fragnent having the
nucl eoti de sequence set forth as SEQID NO 76. 7. A

pl asm dler Rhoplacbiaks-BNATT slynttlet vedtereobtained in Example 5
characterized by 5 conprising a pronoter region
havénequscidefontrdmsdoimeationplfelcergbrofpalit MAKs 385Gdin (MAK-
NO 76. 8. A plasmd or a partial DNA fragnent

t By, edépositeal att thei Matidyal dnstpiteiek) Biosotineg ardi Bluman-
for a DNA replication-related protein having at |east
ofechnolagy,i Matiemlenstityte oft Adivianead t nslugtivab Stdence and
consi sting of the nucleotide sequences set forth as
SHechpokapy,1 Misgstry | of bEmonpmsg%nardeN@dlhr;dt&ry,l Cowucently:
17 and SEQ ID NO 22 conprising a DNA_replication

r dytesnaianalngPatent e Adtgapasmn Orpesitaty, Nafieale Institute of
sel ected fromthe group consisting of_the_nucl eoti_de

s Industrel Scigpesrod) Beelmolegy) sedy dlmuRey 156 2001 as
and SFQ | D_15 37, and conprising a, pronoter, region
hﬁ%w tB%Méé.SEoEla%romaugﬁc‘érag éﬂvmﬁgategg%s@@ misthod of
NO 76. 9., Acircular plasmd characterized by
c&ﬁﬁ?iw&ra plasmid or a partial DNA fragnent

nIRERTL "o | FaBhy Reerpirenads ks shai aye sealisdto 5
S 4 e Lo e 6 T b s
10 ShABG)"BY. ", LUl SER 5SS oL Sk,
LRSS P BT €10 e ol
SEIENR iR B0 RRRERSS T, Hrh s IS A) and
bEL AN LA WEeI98RYSA 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
nL portion of the shuitle vector (pRET1001, pRET1002, pRET1003,
pRET1101, pRETI1102, pRETI1103, pRETI201, 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 II Electroporation System (BIO-RAD). After pulsing at
20 kV/cm, 400 Q, 25 uF, the mixed solution was added with 300 uL of

LB medium immediately and was allowed to stand at 25°C for 3 hours.
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Rhodococcus and E. coli, and conprising a plasmd or
partial DNA fragnment thereof according to any one of
claims 1 to 11 and a DNA region replicable in E.

coli. 5 13. A vector characterized by bei ng 14 February 2007
constructed using a shuttle wvector according to claim
12. 14. A vector characterized by conprising a plasmd
or DNA fragment according to claime6,or 7. 15, A

Vet3b} accdkdpegion ef atha 1celbrsuspensioar avasr platedppn an

10 having inserted therein an am nokefone asy ric
aatibietie-eogtaining d.B aplatet 6}0%&{;@ nfgamampumf@@, peg/mL
characterized in that the ﬁm noket one asy tric .
ampictlliseoydhegink ehleramphgaic@lhodihg TesH tawh%l@were

consi sting the, anm n cid s set f SEQ IL.D
taingd Wien asm&pB%claHiQd?d nﬁﬁﬁ“’i‘é@a@%ﬁm epptaining

having the am no acid 15 sequence set forth.a EQ.I.D.

(s kngamioin deaIAGeoRETen ey TS, o SORRIPY ek dhe Jbtaied

Galomig® contniee: B PAESHHARD 6 Plastiitoete (Rolgd apel all

A t di m 15, ch terized in that
 PiRES aRa Bt bretada e ShiHEE PSktoft ace gene s &

B, R SR PTG 4 Bt o
LSSt USRI TR BRI SOl RpTy202
RAS) DRyl gy Ly noent conditons, and tha

AR G R e e

ransformant containing a vector according
éggéwg%n%é%@ clainms 15 to 17. 20. A nethod for

pr odugijon, of {ad: wsqgﬁréte@ %S@ggmfgiygkf%agy WERISB4 strain

whi ch 'conprises a culturing

SRS 7 oo gl o e st e,
RS CoL o, g e DAL Uoseabaskal atarmmin ol
IMASQUTY Siehinllr WFBer 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 (5‘-CTGACTCCGTAGTGTTCTGCCAGTTC-3'; SEQ
ID NO: 81), for PCR at an annealing temperature'of 68°C and

61



10

15

20 -

25

step. 10 21. A nethod for production of an optically
active am noal cohol, wherein an am noketone

asynmetric reductase obtained by the productiaon

method of claim20 is reacted with an enanti bhghrpary 2007
m xture of an a-am noketone conpound represented by

the followi ng general formula (1): 15 [ Chem cal

Formula 1] O ii R (X )n (1) Rz'N, R3 wherein X
rextetsionhmeastiovn for di mirutenandiD sepordent Fhatodtemsd PCR
one species selected fromthe group consisting of

haodgeh, whovarbjattedl to plyehalishlovpioron dir¢atnmmndt exd eethanol

with a protecting group, nitro and 20 sulfonyl; n .
mapcidtation, and thegmized with lE3C1Bsthns hadbbeen digwsted with
R represents lower alkyl; R2 and R3 may be the same__
Smdilf foar 2 homadt G s ligatade tharewith using:Légation High.
selected fromthe group consisting of hydrogen and i
I@wpetmtkﬁlghaﬁEOBObOféﬁaés@ﬁﬂds as yiraesiormagianb o, Lorcoli
a salt thereof, to produce anﬁtically active
08s

doHieal which wembeinplatash E@apymedaumo(sataining 100
(53 Ezmmtcntinibab had Foh coRed RAT AD (ko t0 VLI R and
R Sabahoend s Alowed To stand ar 30°E 'HOF 60 Holfs.  White
colonies were selected from among the appearing colonies, and were
cultured with shaking in LB liquid medium containing 100 pg/mL
ampicillin at 30°C for 60 hours. The DNA was purified from the
obtained culture solution using a GFX™ Micro Plasmid Prep Kit. The
obtained DNA. was confirmed by electrophoresis on 0.8% agarose gel.
The obtained clone was designated as pMAK-1.
[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)
contaihing 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 Pst I at 37°C for 2 hours. The solution was supplied for
0.8% agarose gel electrophoresis. The DNA size marker used was
Loading Quick DNA size Marker A/EcoR I+Hind III double digest.
After electrophoresis,  an approximately 1.4 kbp DNA fragment was
purified using a GFX™ PCR DNA and Gel Band Purification Kit, and
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22. A nethod for production of an optically active

am noal cohol, wherein a transformant according to
claim19 is reacted with an enantionmeric m xture of

an a-ami noket one conpound represented by 15 lgigbruary 2007
followi ng general forrmula (1): [Chemcal Formula 3] 79

14 February 2007 O R (X In R/NRs wherein X may

be the sane or different and represents at |east one
spedi as thel estatdDNAm tOGa theowshenheand; ithg wectoal wipsh was
| ower al kyl, hydroxyl optionally protected with a
@RE'@MOEg:ﬁgemd,Wiﬁhtfﬁnar{B arsl £t g a3 7°G foepr betrk. s The
an integer of 0 to 3; Rl represents lower alkyl; R2__
DN ARSrapyens whre Hgatedowith Eﬂgate@m High ang (cyapetent High
| east one species selected fromthe ﬂ_roup onsi st i ng
whashyskd fantransformasion abFaicedi DHY 1 hegslbsswire pllated on
asymmetric carbon, or_a salt thereqf, to produge an

&ng i agdr ynediuhy goataingg MIH%H%WY&& é@én%@%iwsg‘ to

the foll owi.n eneral formula (2): [Chem cal Formula
sfandoet BOTQ)for pONpouRs. R3 15 wherein X, n, Rl, R, R3

00 oS e SE el Lo ot Bt on L
gadié&édiq%gac@@%éﬁgg ﬁbiooﬂgmq?a%a&ﬁ);ci%nat%‘ié ?’lo} %0 hours.
The DNA was purified from the obtained cultured medium using 2
GFX™ Micro Plasmid Prep Kit. The obtained DNA was confirmed by
0.8% agarose gel electrophoresis.
[0140] For screening, the cbtained DNA without restriction
endonuclease treatment and the DNA after digestion with Pst I 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 size
marker used was Loading Quick DNA size Marker A/EcoR I+Hind 111
double digest, pRET1102 and pRET1102 that had been digested with
Pst I 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 is 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 1L for 2 hours, it was
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according to claim 22, wherein the production nethod
for the optically active am noal cohol is carried out

with further addition of a conmpound 5 repre
the followi ng general formula (3): [Chemn cal §£g‘§f§nrﬂ &2007

5] RRo A NN 3 Yl R- RS wherein A represents the
followng formula (Y) or (2): [Chemcal Formula 6] O

I R4 "C (Y) 10 wherein R4 represents hydrqgen,
wectoophonesediben iQ.8Ve @gerose gakyand an eppnaximately 2.7 kbp

hydr ocar bon ring which i s bonde r -t
g}/’h@%ﬁ@%ﬂmﬂw‘é{ﬁé reRqnared UsiRE &éﬁmg&%ﬁlﬂﬁ Gel Band
et eroatons _whi ch i s bonde em cal Fornul a .
Aurglicazor ditute prepate mp%ﬁfé%% Dﬁh?@gﬂ?ﬁfﬁs ¢ size

represents, hydrogep, Cl-3.a L ar -, to, 8 red
reeEkecyrad: was ledasiibg éml%hlﬁﬁgﬂ@ Magker %@i%&ﬁﬁ@ﬂ HI
[ anded to R6 or R9; 5 R6 represents hydrogen,

a%m aaliggstsubstituted C1-3 al kyl, a C5-10

DT o3 SounBelt, R TBE RAE  47 et s
PR PY Giparane T Ca00, Wil FGrERl A4 il 1fop 2 hours,
Sl e O Mg OB o

AR oA R ENAT BB 8 A IR n T RDNA and

BLrBahd RAEES LRS-

[0144] " The DNA fragments were ligated with Ligation High and
Competent High was used for transformation of E. coli IM109 cells,
which were then plated on LB agar medium, containing 100 ug/mL
kanamycin, that had been coated with 30 pL of 0.1 M IPTG and 4% X-
gal, and was allowed to stand at 30°C for 48 hours.

[0145] White colonies were selected from among the appearing
colonies, and were cultured with shaking in LB liquid medium.
containing 100 pg/mL kanamycin at 30°C for 48 ﬁours. The DNA was
purified from the obtained culture solution using a GFX™ Micro
Plasmid Prep Kit. The reduced shuttle vector of pRET1102 obtained in
this manner was designated as pRET1123 (approximately 5.3 kbp).
[0146] Next, shuttle vector pRET1202 was reduced. The
Rhodococcus-derived DNA fragment was prepared by digesting
pRET1202 with EcoR I for 2 hours and then with Dra III for 2 hours,
using Blunting High for blunting of the ends, performing 0.8% agarose

gel electrophoresis, and then recovering an approximately 3.7 kbp
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R9 represents hydrogen, optionally substituted Cl-6
al kyl, optionally 15 substituted Cl-6

al kyl oxycarbonyl, optionally substituted acyl -
to 8-nenbered heterocyclic skel eton contai ni AS%rfP@‘a% 2007

het eroatons which is bonded to RS or R6; and R10
represents hydrogen or optionally substituted Cl-6

al kyl, or a pharmaceut i cghl accept abl e szilt or, . .
doNAtfeagmentosing or GIF3% ud%/@BnDT‘gé and &2 o‘%ﬁn@ il urg,ﬁcatlon
active am noal cohol. 82 14 February 20Q7 E

(K5TI KKhe: 51z matheshised nsasrieoading @?@k LISE&J QI%OMafkef
Novel plasmids and their uses <130> EP04-0397 <150
IoEzoB3 1 8lind 11 dosble dmi-ldflmbﬁéegﬁgmwﬁsnsgﬂed at

Patentln version 3.1 <210> 1, ,<211> 279 <212>..
dheFHirmnHdatet DEIXGI%r bBer zatgnoCompatent High was used

e L e A
cm@tggﬁtae@pn@é@iqa i ?tﬁ ?igfg%rgg@éggtquggt Ta) 538 poated with
20, PR e A S
SESRAERIGE ORI 21, 11 RS  ROSARIIE O, sopggrin
<c20 gﬁie@?ogg OWere %ch?é(f PRI shﬁ(ﬁ% in LB liquid medium

containing 100 pg/mL kanamycin at 30°C for 72 hours. The DNA was

purified from the obtained culture solution using a GFX™ Micro
Plasmid Prep Kit. When the plasmid obtained by screening was
digested with Sac I, BamH 1, Pst 1 or EcoR I for 2 hours, all of the
clones had approximately 500 bp clipped at the side of 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 to obtain pRET1006 (approximately 4.9 kbp). |

[0148] R. erythropolis was transformed with these three reduced
plasmids, pRET1006, pRET1123 and pRET1204, and upon confirming
the presence or absence of shuitle 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 pRETI006,
pRET1123 and pRET1204 are replicated in R. exythropolis.

[0149] (Example 10) Construction of expression vector - 3
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<221) msc_feature <223> 238bp to 4BChp pRET1100
<400> 2 atgcttcatc cgagcgcttc cccggaagac tgtgoootgg
t ogagacctt caagcctggt 60 acctgcottt tcgagaa
aggagaaggc cggcagatta tgcgatgcga ctttgtoggc ggﬁFﬂ““my2007
gagt acggga gat at gcgog agocat ogag tottoggato tgcgttttot
cgocaoccto 180 cagcaagacc aggcccaacg cgaattcttc
gct gaggagt toggtgtggt ggatccgtca 240 tga 243 <210> 3
<211> A expissaiorDNeckr1®as Rioostnsted dyehgvingo e ingak gene
<220> <221> m sc_feature <223> 337hp to 480b8 pRETI 100

a

<userted iatqy dg@slg@@leavﬂqtogm@sjf@qaétla@’gﬂjﬂﬁ t gogc
gagccatcga %t cttcggat 60 1q fjtttto t cgooacoot

Hilgiagac site gf gRET L1123 sgostugtpdyinn Bgample 9 was
ttcggt tgg tggatccgtc atga 144 (1) .14 February, 20
<ddlete faamhr?mgm the1 prompigr dp1the $REIR 8P - ukfier glgesﬂng
erythropolis <220> <221> msc¢ featuyre <223> 47
7 H@érmﬁohzhdgxs%wr@a (i@@%g dHiglyyagased R btluntmg

28 008 A otpaon Hege Gramio foalisatene The oo wes
Cetfiottc 1o e ol coptpragia pacracon i
S04 99002, MORCC501% Ea00cHln LosdhgORER B ZEARUL, o
2§6°C<f%%%>6 ﬁours. The formed colonies were inoculated on LB liquid
medium containing 100 pg/ml kanamycin and cultured at 30°C for 24
hours, and then the DNA was purified using a GFX™ Micro Plasmid
Prep Kit to obtain pRET1132.
[0151] The obtained pRET1132 was digested with Psz [ for 1
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 Psz L.
[0152] (Example 11) Construction of expression vector - 4
A clone was constructed having a promoter and the mak gene
inserted in the aforementioned shuttle vector.
[0153] - A clone was constructed having a Pst I site upstream from
the mak gene, for insertion of a promoter. The procedure was carried
out in the following manner to obtain a clone having His-Tag added to
the C-terminus of the aminoketone asymmetric reductase. PCR was
conducted with KOD -plus- using the pMAK-1 obtained in Example 7
as template, MAKPstF (5'-
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<211> 1548 <212> DNA <213> Rhodococcus erythropolis
<220> <221> m sc_feature <223> 862bp to 2409bp

pRET1100 <400> 5 atgcacttoc acgataacgo agagg

caagagggaa gaactgocgt totctcgccg 60 ttgogoggggjgpgglr“ary2007
tagccgccaa gcgggacgtg tctgacgatg cagcgaagcg gagtcggcag
120 gcgcggcacg cgcctgggot tgttauatct gccaoaactg

tcc aat o tctgco ct 180 cct aaacc
ﬁg&,@ t éP?TtQ/A’s@Q YT G A CA R i%t% SEtQ D
cccoc gc gacga tg gcggc ¢ coagto
got aao 3 t gggat g88 gtgagggﬁggﬁégﬂéﬁgéﬁb

&éﬁ%&éﬁmﬂﬁmé«?ﬂ%ﬁ%ﬁ%@é&gc% D

o I pfedso v hagn gdaganicy 5{@3@{‘:3& 68°C and

ttc%&sg%é\a ggéct gﬂgg? %}g@gcgacat,jgg gg‘ab?ggc&g”&m

Sl A8 dﬁgé’gpg&%gﬁ e (SRR CR B ith Bgl 1T at
738 2l N el BB G R R A 437
a0t o 188k SEbRE e Z%ﬁggﬁ}a@éﬁ%‘é‘%ﬁ@ (fE8SRY0Rh By 1 at

a2 g00ait 5 D0b) boseqt Beng ik G B, AR A A PR IR was
agg%@ gélf‘ ﬁljangﬁ)t(f qu%q EO%??Z%%G‘. 8& ?fbtht WERSD: lated on I.B

g gtg 999009 aog aga

05 PSRN TOTR R AT R ROLAR and s
ggpe 16D hotld, CThe S pja%g%%g@&%n?ést H#Rr€ Safkuldd Yith shaking

aaggaat at ¢ agcacgt agt caa tggcagaaaa cgagtggggg
aaﬁtEBCHgﬁldl%féth%o%uﬁﬁg ggcg ilgaﬁﬁ] a qleﬂaa@b&qoc’c for 60

accgcggttt gtcgccggcc acggclt tcgagattto ot gggatgag

1260rd 2THeAONA vidd ﬁﬁﬂ@ﬁ%s@ﬁ%w Migh6 FI&did Prep Kit.
gaacgaagat otgggacc g 1320 gTtttacgag gcggtagcgg

Cq¥RCasasted DR R SR HANBALIBE 0. S%aRE8 belld@Btrophoresis.
acccggcacc gcttggaoot cgtgaccdgt gagattctgg gcacgaagac

913999@99“ Pt Geréatagoglea DR agiBent rdstfiedaaasidonuclease
t 0gggdt acc tgtgtgtcaa tgacgggcoc 150D gcactggctc

gpReasEARENE 6HE DNA0hRar digeitueowitabet Bend B IT at 37°C for

2 hours were subjected to 0.8% agarose gel electrophoresis, and the

(e

Y

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 Lo_ading Quick DNA size Marker AEcoR I+Hind 111 -
double digest, pQE70, and pQE70 that had been digested with Bgl/ II at
37°C for 2 hours.

[0155] A clone was constructed by inserting the pPRET1200 repAd
promoter (obtained by PCR amplification using as template a clone of

pRET1204 wherein the orientation of repd encoded by the
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<210> 6 <211> 1116 <212> DNA <213> Rhodooocous
erythropolis <220> <221> mso feature <223> 1294bp to
2409bp pRET1100 <400> 6 atggcggctg ccaggcat aa
ctcgccgtec gacttcgacg tggacgatga agagttggcg @mFebruary 2007
geaot ggott ototgoaagg cctcgaggac gacgacattg ggggctggtc
tgcggagagg 120 gaaatagtgg gctggtctgc tcgttotcgg
toacggatga tottgogaat ggcagaactc 180 gactgggctc .
Risdrioggas-deriyedgodiA dragmegt gastigghg sems ouastationaythe
240 ggggaot ggc ttacggttgc ccccacoggce gct gaggtca .
damaavatintresistaymeqgans godad b}iéﬂiﬂé@fﬂ’ ¢ 8BE UsgRE as primers

ctggggcatt gcctggatgg gtgogtggaa aatggagttc 360 .
d%ﬂa?éﬁlrcg&@ﬁtgb%ﬁtccgca ftttcacctg tacatggtcc ctcctcatggd-

gaaggcagga 420 gactcgogga t

oA GUGER A GG YA AN PG AL B G 23, SE
cagglt\l%cag gg%g?sg?ttc'c & étg jgggfggfgﬁégggggfgc%ét té (.2
gfnc)c agffdf:gggg?%aﬁgggg) %Iggaaagca t b {Z% s
C&EQS&E NQ: §a%tW i g@?@ﬁ% SEBDYCHH extension
ccgaaaa&g% t§t ggggeg a%??@icc% at qgecgggt é?%ihcgaﬁ
Jeaahen 48y T7EOntE coregyec DY Geceian 3" didgaR dugnd LA at
0008 achguey gLobecFGaRa ot s o gt ave 2 (Wienpie oo
840 of Qgcacgt tgcgacgatt gtoagcgcga acgaagat ct .
gé@efb%c tttacgaggc 900 ggtagcggcg gocacagatg

iibgshictcq MetboBbibavis: SamlgseSRHR0R0RY it gring =
(atihiata: o BYGhcidg0 abfgochoa 000 acec agar -
SR AT T IR o S 80 50
nér?cf—f eature <223> 1458%7@?%& PRET1100 <400> 7 (5.
GGTTGGATCCGTCATCACCGAAACGCGCGAGGCAG—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 I 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 1
for 2 hours, subjecting the DNA fragment to 0.8% agarose gel
electrophoresis and purifying the DNA fragment by using a GEX™
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atgatcttgc gaatggcaga actcgactgg gctccoatga tggatttgco
gggoattoot 60 (3) 14 February 2007 gcgatggtga
ccctcacota tcogggggao tggottaogg ttgoccooao oggogot gag
120 gt oaaaaaac atotccagac gttcttoaaa cggttccaagFebruary 2007
gggcct gggg cattgoctgg 180 atgggt gogt ggaaaat gga
gttccaaagc cgaggcgctc cgcattttca cctgtacatg 240
gtocctcctc at gggaaggc aggagaotcg cggaagct gc ggoat gat go
UBEoUDNA uD Gela aggo s cagieac it Adeggguying the insert
gacocaggt c gcaggccgta_ tttccqgggaa 360 ct ccaaccg

SD4At gda vgetar dLassiany giigh oves osndhilonobzstaggthemaand
420 gatcatccgg acccoaagga aaaggaaaag cacgtcagt
cCopaeny Highqyas e bl Tg0sERTTIEN 66dhageqiM109 cells,
agat ccgaaa aggcttgcgg tgtacttctc caagca

t 40 _

abtieh ke nlded fanen L agl@éwpat@nmd@g’?gg Lokenagagcin.
600 . CL, o

C TBE i dealogiis e dungd an 648 ldsAUggqaRy containing

90 B et B R 5369858

R A A e TR B bl RS B e agerose

e A SRR LR GG N i
0 10 211
ook o DA A hARIIR 8B T siuDIe 8ligst anmd
2 ' f 223> 1462bn. 24 ET\ |
SFBET R 5o Theaobiinad . SEaERiat.FodRe” i dssigppred as
t gat ggtgaco 60 otcacctatc cgggggactg
gﬁmgﬁ gcccccaccg gcgctgaggt caaaaaaoat 120
3@%?30?3?3; D RS B2 A B RIARRER. | o ABRRII o
TR0 ke PPt L BRI e RIS 1o g%
Qpsfechct At apaIatatand RS A:ARARL Y Kby DA
Ofh b0 908 B BEGHC %A G XaPEaugINA2fhd Gel Band
ga 09

cccdaggaaa aagaaaagc gt gco” ggcact ggag t ggactacgc

IPGAGRAAGH KRO TRIRAMH Ravind! ¢6¢ ﬁ?@%t&%&gﬁ@&% the Hine 11

taottotoca agoatggaac ctttgcfcgao
site of pPRET1102 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
ID NO: 88) and P1200rep-Pst5195 (5-
AGCCGCTGCAGAAGCAACACCGCATCCGCCCATTG-3;  SEQ
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aaggaat at c agcacgtagt tcctgctcaa tggoagaaaa ogggtgcggg
acctggcagg 600 ttctggggct acogcggttt gtogooggco
aoggct gooa oogagatttc ctgggatgag 660

tacctgottttatctcgcac gttgcgacga ttgtcagogc gapfpasdaty 2007
ct gggacccg 720 gctttacgag gcggtagcgg cggccacaga
t ggact aagg ogat gat gcg acgcacggtt 780 acccggoacc

gctt ggacct cgtgaccggt gagattctgg gcacgaagac gcggaaggtt
8D Neygdbpoeerg gagmma@tm@gﬁ@g - awasdlsegcl as the

tgtgtgtcaa tgacgggcco 900 goaotggct o gaaccot oa
cﬁ@%otmmﬁnacﬁagg%@%o at iy oA g t@mpeI&tlF@bﬂga69°C and
2007 <210> 9 <211> 924 <212> DNA <213> Rhodoccus ,
evstensioporsastionnfig>5Q zeeonds s cLhe RCR eprognst wemprrified by
2409bp pRETA100 <400> 9 atgatggatt tgccggggcat .. .
(S ng R o AT EINA sed A eld8ea0 SaUL U Rab digested with
acggttgccc ccacoggogp tgaggtcaaa aaacatctco, agacgttctt
dhRasesitiction endoRNERIEET t @@Bgéaﬂﬂéc?’éfgbipf g4t hours, and

SERSREE | BRSLLCR, SR0CRRHE 450 SELERITRN gy
R T T e
S T e e—
S (e MR IER BIGRIF R o o
SBU RN H0e " agannacago tgeoguacct ggoagtict
SEHIAZCCS SSPALALC o e QRSP RIS O SOEE st wit
AT o SERGORARAC FBRROPL O CRGSHBIL: LAGANIA o
T TSP BREOR S SO, g
AL AR 0 ISR ISRCROIIRNEaN el Band
Pdrificati08 ¥ “Fhi%i22 harker used was Loading Quick DNA size
Marker A/EcoR I+Hind III double digest.

[0161] The insert DNA and vector obtained in this manner were
ligated by using Ligation High, and Competent High was used for
transformation of E. coli IM109 cells, which were plated on an LB
plate containing 100 pg/mL kanamycin. The obtained colonies were
cultured on LB liquid medium containing 100 pug/mL kanamycin, and
then the plasmid DNA was recovered by using a GEX™ Micro
Plasmid Prep Kit and subjected to 0.8% agarose gel electrophoresis for
screening. The size markers used were Loading Quick DNA size
Marker A/EcoR I+Hind I double digest and pRET1133.

[0162] Also, after digesting the obtained DNA with restriction
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<212> DNA <213> Rhodococcus erythropclls <220> <221>
m sc; feature <223> 14896p to 2409bp pRET1100 <400>
10 atggatttgo cgggoattcc tgogatggtg aocot oacot
at coggggga ctggcttacg 60 gttgccccca ccggegcetg
ggt oaaaaaa catotccaga ogttcttcaa acggttccaa 1284 February 2007

cgggcct ggg gcattgecctg gat gggt gcg t ggaaaat gg agtt ccaaag
ocgaggcgct 18 cattttc acctgtacat ggtccctcct

0
candggualggsesa@graaagmdgf’ggaégwg hours, it gesasefegted to 1.6%
ctgagctctt aat gggag at a cac cagagggt ga agaocgaggt
36&”@8@9%@9‘@1‘%80{%@ %c e it eepaesprnd mg to the

ggtn%g?%%ege%%&f:“n&t@sggg g%t@gsg%%%@ﬁgg o9} E@t size marker
SHGER CFEE g 160 bl TN AL Hedieoah @?ﬁ?z%a%g%%%%iw%%%“o%?a%ﬁgd in
aﬁyé‘éﬁgé‘é‘%r Fat aes e d PRI Bob38ot acoquog L1t gt cgcog

CLOMeEE et (Egrame d Prepat Sty Boeergagatedy erythropolis
B R

t gggoag[g’%agg%g@é’é&’g’&dg?zt Caat&o"% @%3%@393@#1 §RETLL104,
CPREREbL B 6T 500 w ER0 AR SER I Moot 2
PO aRelif MABSIA BIA 2l B, Gl RO 16314895 fproyided
ZéggE{Sf&@*ﬁﬁﬁ%ﬁ%@@g?ﬁ8>9%%c%;z§%ga%°§£vg§ggééa%%%sured- The

t 3@’@?@5%0} 13%8 (_qul a daa 8{;1%?? ﬁ?@?{%@%‘gm has
OB% Hrififles A }éafc‘i‘c%thgtl-@%&%fmﬁ% 1-phenyl-1-propanone as

described in International Patent Publication W002/070714, and to

produce d-(1S, 2S)-pseudoephedrine. It was also reacted with 1-2-
dimethylaminopropiophenone, 1-amino-2-butanone, . etc. and
production of each corresponding B,—aminoalcohél was confirmed.

[0164] The activity assay was conducted by preparing a reaction
solution with a cell density O.D. = 5, 2% glucose and 0.2 M sodium
phosphate buffer (pH 6.0), and 3% (1S, 25)-2-(N-ethylamino)-1-
phenyl-1-propanol (EAM) was contained in the reaction as substrate.
A synthesis method for EAM is described in J. Am. Chem. Soc., Vol.
50, pp.2287-2292, 1928. The reaction solution was incubated with

~ shaking at 30°C for 16 hours. Confirmation of (IS, 2S)-2-(N-

ethylamino)-1-phenyl-1-propanol (EPE), which was -aminoalcohol as

the reaction product, was accomplished by HPLC. The column used
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cctcot catg ggaaggoagg agact cgogg aagctgcggo at gat gotga
gotottgaaa 240 tgggagatag cacgtgoaga gggt gaagac

coaggt ogca ggccgtattt oogggaagot 300 ccaagcddatEbruary 2007
gattgaagtt tcgtCCgtgg otttctgcgg tgtgggCCga cgtcgt agat
360 catooggaoo ooaaggaaaa agaaaagcac gt cagtgccg

gcact ggagt ggactacgcg 420 gagggoacgc gagggt caga

t ccgaaaagg cttgcggtgt acttctocaa gcatggaacc 480

t ttagoagafrergiyjaBhat chO0geaclf anm, dhe gelueatt wagcagueeus 7%
gggt goggga 540 cctggoaggt tctggggcta ccgoggttt
{acetonifnde anhg5cHE sodaua phospUe DYGEnAPEhAL0), and the
acctgotttt atctogoacg ttgc acgat t gt cagcgcg aacgaagatc

sdetectignguas oarried ovbwgtiyy) ¥ dg28dwaho ggcoacagat
ggact aaggc gatgatgcga 720 cgcacggtta cccggcaccg, .
c?@b@ﬂcct c 3@;@@@3 T abatactivityhagsay yigigt this manner

cggaaggttc_gggogocagt gaagaggttt gfcoggaott cgggat acot
gare ghowat 118%&b§1ga@gg’5 ) dtl@&om@)flgb;@@offé%g‘ggmant cells
ogt ott ogt a caagotgcct gagotag 897 <210>. 1& <éll> %80
<lrksnphhec ERDZeRIYE o BERBGLCT A i fai ited 2 8pout the, same

ms¢ feature < > 30bp o0 2409bp . pRET11 <400> ,12
negTHasithagItAL 405 phiodiRsd qeceBiinR R L pels g mak
cctgtacatg 6 tocctccte at a C agact c .
cgga%g@@ecasgﬁsagaavai} %rgi@& g%gcgﬁﬂa@%ﬂ?%%waﬁaresmn was
t agcacgt gc agagggt gaa gacccaggt C gCaggCCgta tttocgggaa
1%@111 ot coaagcg atggattgaa gtttogtocg tggctttotg

RLERE0S, Tabokadh-Rition A ARETHIUERY Ak sipein
SR SR Ao a T 08 Thi
Asgnegeel PrarcR” BRHTIA00 G LA bloRRhRO PR, ARGHRY HR8 the
VSRR TG ERE YAt OB, ot cage gogaacqaag 540

GfLEPEar s FBBR a8 pRRH P CRRIDTIEACHRE RTIROAEtiFRy of
R LR I8 T RO TOCRD3 P Rftain vas 377 gl JOD.
;g%}%ﬁlﬁ Pcaflc &%ﬁ&rgﬂsg% FESABLREP R H9RePlis JCM2895

gt acaagotd cotgagctag /80
was 34.9 pg/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/0.D.)
[0169] (Example 13) Purification of enzyme

The recombinant cells obtained in Example 12 were cultured at
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<210> 13 <211> 765 <212> DNA <213> Rhodococcus
erythropolis <220> <221> m sc_feature <223> 1645bp to
2409bp pRET1100 <400> 13 atggagttcc aaagoc

ogct cogcat tttcacctgt acatggtccc tcotcatggggg%QEbr"aryZOM
aaggcaggag actcgcggaa gctgcggcat gatgctgagc tcttgaaatg
ggagat agca 120 cgtgcagagg gtgaagaccc aggtcgcagg
ccgtatttcc gggaagctcc aagcgatgga 180 ttgaagtttc

BOYtlogot ddyst gogkdly rbgef dgBcmedigtragantaining g eg/mL
240 aaggaaaaag aaaagcacgt cagtgccggo act ggagt gg

darmnyeygoa the gredlsgugae dt@vesigdt bpgantritagairay gt 112,000 rpm
tgcggtgtac ttctccaago atggaacctt_tgccgacaag 360

g‘b)atﬁtmagneaaglda(t}w erotsint hasdnggHistem away pugified) yeidocThe
oaggttc 420 gctacc cggttt tc ocg ocaog

48 exprasgioagstt Ki g&@gﬁgﬂt gap oagl(y ﬁ lst wgre disrupted

ct cgoaogtt gcgacgatt tcagcgcgaa cgaa atot ggacc gct
Saouliracange gssimenh inesly quiTiugation,

R .
ST SO b O TR P i
LT Snisitnd bl SR T

D A P i
tgot 0 goéée S%OSE&E;Q% aatrgggp? g ggacf gggg-@gﬁ%égnal Patent
A DA A R v
9559853 A9 I90%: 388aulcd 1A ESRERIRARP Rrodococcus
strains. |
[0170] (Example 14) Enzymatic production of B-aminoalcohol

A 0.5 mL portion of reaction solution containing the purified

enzyme (0.5 pg/mL) oEtained in Example 13, 5 mM NADPH, 120 mM
Tris-HCI (pH 7.5) and S 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 aqueocus 7%
acetonitrile and 0.05 M sodium phosphate buffer (pH 6.0), and the
detection was carried out with UV (220 nm). The results confirmed
production of EPE.
[0171] Similarly, the purified enzyme or the crude enzyme extract
obtained from the recombinant cells cultured as described in Example
13 was reacted with 1-2-dimethylaminopropiophenone and 1-amino-2-

butanone, etc. and production of the corresponding B-aminoalcohols
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t acgoggagg gcacgcgagg gt cagatccg aaaaggottg cggtgtactt
ctccaagcat 300 ggaacctttg ccgacaagga atatcagcac
gtagttcctg ctcaatggca gaaaacgggt 360 gcgggacc

gcaggtt ot g gggctaccge ggtttgtcge cggocacggce t ‘%%%%6332007
420 atttcctggg atgagtacct gcttttatct cgcacgttgc
gacgattgtc agcgogaaog 480 aagatctggg acccggcttt
acgaggcggt agcggcggcc acagat ggac taaggcgatg 540

atvgs gaafiemeriygt t acccg gcaccgcecttg gacot cgt ga ocggt gagat

t ot gggoaog 600 aagacgogga aggttcgggc gccagt gaag
abedustyialcApplicabiliyy at aoot gt gt 660 gt oaat gacg
ggcccgcact ggctcgaacc ctcagccgtc ttcgtacaag ctgcctgagce
70 72]ag 72As exllaineth abpve> thgelasmids anis svectors of
Rhodococcus erythropolis <220> <221> m so_feature
<the3sinveatiop tave24obiedp HETNL 0870dR00scus Srgasgdgaprecially

gcacggttac ccggcaocgc ttggacctog. tgaccggt tct ggc
6Bhodogeetyesc gerVelyearsdit cgidigEded: é’é?@c%géfg@i’?@ when

;&gggggttgmg gat acoh@aéégtqug_wat&éggtg a%ggajccc%combmahon’

ctag 186 <210> <211>, 183
o8Hevusreati rfé.p]@ﬂ“?%ﬂak.@?@ﬂl&%qt>n?ﬁr§ceﬁ1§é?%ﬂ$ produce

<223> 2227bp to 2409hp pRET1100 <4 16 at ac
'c@@ﬁﬂ@k@@@egdﬁﬁ@@3¥¥@0gd@EFEﬁﬁﬁ% ccggﬁﬁﬁgéig? gﬁ@%%@cgmﬁs

60 acgc gﬁgﬁtc&%ggﬁ%@ ngg—pﬂ@ ‘%;)t asymmetric

aacq ctca tc, ttcgtacaag ctgcctgagc 180 tag
1 u ZeRgSIn nglaa
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' <212> DNA <213> Rhodococcus erythropolis <220> <221>

m sc feature <223> 1875bp to 1444bp pRET1100 <400> 17

at gat ct acg acgtcggccc acaccgcaga aagooacgga CgaaMFélﬁﬂary 2007

atccatcgct 60 tggagcttcc cggaaatacg gcctgogacc
tgggtcttca coctotgcac gtgotatotc 120 (8) 14 February
2007 <ccatttcaag agctcagcat catgccgcag cttccgcgag
tctcotgcct tcccatgagg 160 agggaccatg tacaggtgaa

aat gcggagc goot oggott tggaggt M tttocacgc 240
accoat coag gcaat gccoc aggc%g aaccgtttg aagaacgtct

ggagat ggthﬁgﬁAtﬁﬁgg&?‘églg%\gpgggﬂ%%g 989GARIESGde sequence

aagccagtcC cccggat a cat ogcagga

SRCER AT G SRS TP SIS pieggeront
~ASSERIPONCS 0 SHOTH RRY: 38 andSPO ENG137. 400> 18

at gocgoagg 1561%%198 R g%'cﬁttfh? QA fragﬁféﬁtgﬁgﬂ:@)fygﬂzﬁ%@ﬁirﬁéed by

acaggt gaaa at gcggagcg cctcggcttt ggaact ccat

t é&ﬁ??ﬁﬁ?g G ERUAC ag8li SRy Q'Q%ﬁﬁl hdQing) @€ degétt 8fe nucleotide
aaccgtttga agaacgtcty gagatgtttt ttgacctcag cgccggt ggg

18&%1%@63%@Eﬁ6@9%ﬁt ?he oeagpt apatistagogitade nucleotide
at'cgtaggaa tgcccggcaa 240 atccatcatg ggagcccagt

2 S e T Rbdococeus. oyt hropol 1o o300 2
<ZR{y 3 sc_feature

3. A DNA fragmeni 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 ID NO: 22.

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 nucleotide sequence selected from the group
consisting of the nucleotide seqﬁenc_es set forth as SEQ ID NO: 1, SEQ
ID NO: 4, SEQ ID NO: 14, SEQ ID NO: 17 and SEQ ID NO: 22.

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

sequence selected from the group consisting of the nucleotide

sequences set forth as SEQ ID NO: 35, SEQ ID NO: 36 and SEQ ID
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<223> 1701bp to 1444bp pRET1100 <400> 19 atgaggaggg
accat gt aca ggt gaaaatg cggagcgcot cggotttgga actccatttt
60 ccacgoaccc atccaggcaa tgccccaggo cogttggaao

cgtttgaaga acgtctggag 120 atgttttttg aCotcggcg]é‘Febr“aryzom
cggt gggggc aacogt aagc cagtccoccg gat aggtgag 180

ggt caccat ¢ gcaggaat gc ccggoaaat c cat cat ggga gcccagtcga
gttotgccat 240 tcgcaagatc atoogtga 258 <210> 20

<2y #B1  <212> DNA <213> Rhodococcus erythropolis

<220> <221> m so_feature <223> 1674bp to 1444bp

PRET1108 A<fHi0A Rdpaicaft dunahg the ifadedilide gegacics sét forth as

tttooaogca cccatccagg caatgcccca 60 ggcccgitgg

aagEQ (bae(rgaacgt ct g gagatgtttt ttgacctcag cgccggt ggg
120 ‘ggcaaccgta agocagtccc ccggat aggt gagggt cacc

at cgcagpaa plaserderanp 8l DINGC alagaichtabagsdft sbisracterized by
cgagttotgc cattcgcaag atcatccgtg a 231 (9) 14

Febouapiisii2® @ pros2der régionhdyink3the madlRotiBblscqatiec sct forth
Rhodococcus arythropolis <220> <221) msc_feature
<228SEGBDONC:¢/61444bp PRET1100 <400> 21 atgttttttg

acct cagcgc cggt gggggc aaccgtaago cagtcccccg gat aggt gag

60 ggt BaAgalasimyd aygepangial daydc fragmentdheracfggharacterized by
gcccagt cga gttcc;t%ccat 120 tcgcaagatc atcogtga 138

<2dGrapPiaing 1d >cotlisg xegien Gona 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 ID NO: 22,
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, and comprising a promoter region having the nucleotide
sequence set forth as SEQ ID NO: 76.

9. A circular plasmid characterized by comprising a plasmid or a
partial DNA fragment according to any one of claims 1 to 8, wherein
the numbers of restriction endonuclease cleavage sitcs are BamH I: 2,
EcoR T2, Kpn L. 1, Pvu II: 1, Sac I: 1 and Sma I: 1, and the size is
approximately 5.4 kbp. |

10. A plasmid having the nucleotide sequence set forth as SEQ
ID NO: 73.

11. A plasmid or a DNA fragment according to any one of
claims 1 to 10, characterized by being derived from a bacterium

belonging to the genus Rhodococcus.
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<213> Rhodococcus erythropolis <220> <221>
m sc_feature <223> 2828bp to 2406bp pRET1100 <40D> 22

at ggt gggag ggcaacactc ccaatacgct tcagttatga atQar@sfay 2007
agacaaoato 60 atcgccaggt tccgcgtoga aatgctccgo

t caat cgagg atgcaattca tttagccgoa 120 ctctcogcga
acgacgaaaa ccgttatgcc gcaacagaag acaat cgacc cgtgcggaca
180 caactatcgc aacaecagoa ggttgtcctg accgagctga

cat t ggcrgasCanfiab 982 AN AR Iif %chrﬂigﬂé‘l%ﬁg,ﬁ% to the genus
cgtttaccta gcogacagag cgcgggagat gaattgcacc 30

U 9RHb 2885312888 Cﬁgkﬁligtahﬂggéﬁxgﬂsﬁﬁ%gac?‘Pz?s‘iﬁicﬂ@gclﬁﬁ?rﬁ% DNA

gcgcatcacc 360 agaagcogcc caaaaccc at ccagcaa

A2g3eARAY Che TR idd €@ GRS Obke 440claim9 $238 1Kahd>a DNA
23 <211> 387 <212> <213> Rhodococcus erythropolis

<2070t 28 tcAms Gn R alglr.e <223> 2792hp to 2406bp
DRET1100 = <400> 23 at gaat gaag acaaagacaa cat cat ogcc

aggt t ccpRgAt coa@rtdriagesiotd dny Oefity consgatarkbasing a shuttle
ttratttago cgoactctcc gcgaacgacg aaaaccgtta tgccgcaaca

120ectopaces@it € t@etdayldcg gacacaacta tcgcaacaac
agcaggttgt cctgaccgag 180 ctgacattgg ccgaccacat

ggaaaagt4.c Agageynyabaraatetizgl thya contpysingae gOmid or DNA
agagcgcggg agatgaattg cacctgggta gagataggtc agtcgttggg

t ofregniont ac8oRlingdogl@igogorEfcagecgecat caccagaage
cgcccaaaac ccgocatoca gcaaaagaca 360 aagccgaaag |

gogt t cofhg Acgtarttan R8drdingloe dairn1dB on Febrcharactadadd by
<211> 342 <212> DNA <213> Rhodooooous erythropolis

<Xporing inserted therein an aminoketone asymmetric reductase gene.

16. A vector according to claim 15, characterized in that the
aminoketone asymmetric reductase gene is a nucleic acid coding for a
protein consisting the amino acid sequence set forth as SEQ ID NO: 78,
or a nucleic acid that codes for a protein having the amino acid
sequence set forth as SEQ ID NO: 78 with a deletion, insertion,
substitution or addition of one or a plurality of amino acids, and having
aminoketone asymmetric reduction activity.

17. A vector according to claim 15, characterized in that the
aminoketone asymmetric reductase gene is a nucleic acid consisting the
nucleotide sequence set forth as SEQ ID NO: 79, or a nucleic acid that -
hybridizes with nucleic acid having a nucleotide sequence
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.

18. A transformant containing a vector according to claim 13 or

14.
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<221>.rri'so_f eature.<223> 2747bp to 2406bp pRET1100
<400> 24 atgctcogot caatogagga tgcaattoat ttagecgcac

tctccgcgaa ogacgaaaac 60 ogttatgocg oaacagaaga

caat cgacco gt goggaoao aactatcgca aoaaoagoag 12@ February 2007
gtt gt cot ga ocgagot gac attggccgao cacatggaaa agot ogogog

‘ggagcacoto 180 gtttacotag cogaoagagc gogggagatg

aattgcacct gggtagagat aggtcagtcg 240 ttgggtotet
Ot 0cocapgy ARGRRSRINRANIUARAIARE % J8aMRAURVAIARARS A6YCSne Of

300 atocagoaaa agaoaaagoo gaaaggogtt ccgogogtot ag
342 2im UGt P7 <211> 189 <212> DNA <213> Rhodococous
erythropolis <220> <221> m sc_feature <223> 2594bp to

2406bp PREA IRRthcd (0T pPlodhictionaadgan taghudaggne asymmetric
goaoctogtt tacotagccg acagagcgog ggagat gaat 60

t OfluetB@] WhIbRO abAgEides 2 toadidring gty ot ovhiche aagrggsf@emant

gcagcagogc 120 atodocagaa gccgcccaaa acccgecatc 5
cagsradayateekdgnd9de cadipeed inegedittn thaegiovagré®ah of said

<216> 26 <211> 135 <212> DNA <213> Rhodococous
eryrhhsfopnlang, amxP20> <221> mi sc_feature <223> 2540bp to
2406bp VRET1100 <400> 26 atgaattgca cotgggtaga )
gat aggt & apuriCgiatipggtstep oiot wduch shgagoyvage®mMe asymmetric
cagogoat ca ccagaagoog oocaaaacco gooatocago aaaagacaaa
gcreghesaggeisipar figdtirenpsaid transfproast oteaimed2oin sadiculturing
336 <212> DNA

step.

21. A method for production of an optically active aminoalcohol,
wherein an aminoketone asymmetric reductase obtained by the
production method of claim 20 is reacted with an enantiomeric mixture
of an c-aminoketone compound represented by the following general
formula (1):

[Chemical Formula 1]

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 grdup, nitro and
sulfonyl;

n represents an integer of 0 to 3;
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<213> Rhodococous erythropolis (220> <221>

m sc_feature <223> 29711p to 3306bp pRET1100 <400> 27
atggctttga aagctgotgg caacgtgatt cotgattcct cogogtacga

gt acogggog 60 gttcaggtcg agccgaagat ggt oagaadéFebruary 2007
gaccoggaag acccgaactc tgagoagttc 120 (11) 14 February
2007 oagaagoaga aggacggcao gccggtgtgg togat ogeot
gcattcgggt cgaccgggca 180 tcaggcaaca aggcaat ogt

gagtgt gn@qbgﬁgqggghtgatggaacc ggatgttgcg 240

gggoodgt gg agttotcoga gatgattgoo ggtttctggg tttcgcgcag

t gRf tAGDER ﬁ@% R gh@8hirld opadiFiseapandoigaebént at least one
otctga 336 <210> 28 <211> 258 <212> DNA <213>
R'%%ﬁ&@@“s@?e&éd”ﬂbﬁ?@hés ro2 Consiibe wfshyfasgern and lower
<2Z3> 3049bp to 3306bp p%é%%%oo <400> 28 gtgg%oagaa
asglagboah agaccogaao tctgagcagt tocagaagca gaaggacggc

60 Aacgooggtgt ggtcgatoga otgcattogg gtogaccggg
C&fQQQQQQ@BQ%@QQQ@ai©céﬂﬂnygtgaCCQtga cggttoogga
cgtgatggaa ocggatgttg cggggocggt ggagttctco 180

gages gal thersodptd priduoggirt opGcaity agtiygtaniggatmsiidtaggupound
ttoggoaagc 240 gccgtcgcett ctctctga 258 <210> 29
<2epreseted bithe folawiagFerRhaldmeoudagZr yt hr opol i s

<220> <221> rn! SG feature <223> 3577b0 to 3053bp
pHEHemical #oatmlad]at gt cgat gt act gcoct oc got gaacggce
ccoagctctt cuggagagag aacgaggcao 60

- (2)

wherein X, n, R}, R%, R? and * have the same definitions as above,
and having the desired optical activity.

22. A method for production of an optically active aminoalcohol,
wherein a transformant according to claim 19 is reacted with an
enantiomeric mixture of an a-aminoketone compound represented by
the following general formula (1):

[Chemical Formula 3]
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ooggoaacgt cogagaacac occgttttcc caottoggat oggcoggcao
tctcagcggc 120 aoagottcgg aot gt gaaog at oact gaac

acgttcgccg cttgccaaco tgcogoaaco 180 agcacaaaca

ogagcaogag ggcacccaca cocagcgcaa cgcottttco ttt catt

240 toogaaoctt tcgaggggcg acgat cagog atcagagag3“9"i}}‘eﬁa“""'y2007
agcgacggcg ottgccgaaa 300 accacatgcc ogaaccactg

cgcgaaaooc agaaaccggo aat oatotcg gagaactcca 360

coggccccgo aacat ooggt tcoatcacgt ocggaaccgt caoggtcacg
attgccttgt 420 tgcctgatgc ccggtogacc cgaat gcagt

cgat cgacca €
ctgctcagag ttcgggtctt Rtgggtcttt tctga 525 <210> 30
<211> (%18
<220> <22

§o fedture <223>,3571bp to 3053bp
PRET1100 400> 30 gt act goc étc gct gaa oggoccoagc
t ctt ooggag agagaqpéa %gacccggca 60 (12) 14 February
2007 acgtccgagdacacclRogtt ttcccacttc ggatcggecg
gcactctcag cggcaoagct 120 tcggactgtg aacgat cact
gaacacgttc gccgcttgcc aacctgccgc aaccagcaca 180
aacacgagca cgagggcaco cacacccagc gcaacgcctt ttoctttgga
cawhersigaX #/ beotls sgmggopaliffecsst andgeprseatm at least one
gagaagcgac ggcgcttgcc gaaaaccaca 300 tgoccgaacc
aodpoies 3alted dgamache ggoapt camsmmnggcaagéimbogmaknggoalkyl,
360 cogcaacato oggttccato aogt ooggaa ocgtcaoggt )
c dogdioxyt coptighalig oppotezted awiphoagqirotesding ggratg, nitro and
cagt cgat og accacaccgg cgtgccgtcc ttotgcttot 480
gomdfanydt o agagttcggg tcttcogggt cttttotga 519 <210>
31 <211> 564 <212> DNA <213> Rhodococcus erythropolis
<220cpresents an viegerell 60 3223> 3339bp to 3902bp
PREJ1100 <40Q0> 31

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 4]

- (2)

wherein X, n, R, R%, R? and * have the same definitions as above,
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at gt ccaaag gaaaaggcgt tgcgctgggt gtgggtgccc tcgtgotcgt
gtttgtgctg 60 gttgoggoag gttggcaago ggcgaaogtg
ttcagtgatc gttcacagtc cgaagctgtg 120 cogctga

t gccggeccga tccgaagt gg gaaaacgggg tgttctcgge 032389355§2007
180 tgcctcgttc tctctccgga agagctgggg ccgttcagcg
gagggcagta catcgacata 240 (gtgaggccag ttgagccgga
gaggttggag cgcgaot ggg tgaggtcggc tgagtgcgtt 300

tc g%a@é LieACAlBlig otttctgetc ttccagagtc
ca%lg(ggttdgg% 0 %%:éc%ggglatt tcgt}fgcgtto gt ggaaagt g

gcgagt gat g Atdraghenba meassdifeatant dgticaly cadbanaminoalcohol
gctgoaotto tcgtatgcog gtttgtgtct ot gcaaaaaa otggtggtgo

488ccdagaas ebdnt 20! aarireih e priduetioncartigsddggthe optically
tctitcotdec aaggoaaatc 540 gttgtgcogg aaggggttto gtga

564ctive? aftiindalcoRbl s 2bfried g witiNfurtRéBaddnnoodaasnpound
erythropolis <220> <221> m sc_feature <223> 3648bp to
39sthesdifted biohe follkvingeatcgabfahmila(Byaect gt t
ggtttctgot cttccagagt ooacccgtcc cccoggcgat 60

t t [Qhémtd] Fghagaadgt ggcgagtgat gattactgot atgagggtga
taacccgcaa 120 ggctgcactt ctogtatgcc ggtttgggtc

t ct gcaaaaa actggtggtg cacagaaccc 180 gtactcgato
cgctcgttcg tcgectgtgag gtctttcctg caaggoaaat ogttgtgccg
240 gaaggggttt ®tga 255 <210> 33 <211> 669 <212>
DNA <213> Rhodgfoccus erythropolis (13) 14 February
2007 220> <221> m sc_f eatupe) <223> 4366bp to 5034bp
pRET11 0>\33, at gggoacco ‘cacgoccaag taaccgct gg
tgcgct ggat |atttodgdogg tggtctcgtg 60 agoggggaga
agcggeacagR%gaggccggc Ccggt agaaa tcatcttttt gatgotggoa
120

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

[Chemical Formula 6]

o

- (Y)

®

4" TN

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
heterocyclic skeleton containing 1-3 heteroatoms which is bonded to R,

[Chemical Formula 7]

&1



10

15

20

gt cagggogg gggact aoat ogt ogoogtg aotgcggtto t cgoggt og'g'
gttcttogog 180 gtcgcggttg agggtttctg gttcctggtc

gtcgcagtca tcgctgcacc ggcgtggtgg 240 tttctgecgeg
act gggaat ¢ gaagcggagg gccgtacggg tctttgaacg ggoat ggaag
300 gggaoacctg aatcoccogg tattgctctc tcccttggtL£February 2007
t gt ogaacgt ggoggggtct 360 ctgccgaggt tgaggaagtt
t gaaact ggt toggggatac gcacactogt gttttotttg 420
cogoooggag tcaotgocga gagotttgag aaagttogoo ot gcgotggc
agacgcgatg 480 gggggtcacc got gocaagt agagaaggtg
gocccoggac aggtccgogt cagagtgatt 540 gatgaggatt
cgat gaagacRrggcgegt gat gcgggat ggg cgaaagat gt t gt got ggaa
600 gaggat aogiptogacggtot tccgggogag aogogat oot
ggtt cgagoa aganggoog 660 gﬁgtcatga 669 <210> 34
<211> 558 < DNA <213 dococcus erythropolis
<220> <221> nyé% eature <223> 4477bp to 5034bp
PRET1100 <4g0> 34 atgctggcag tcagggcggg ggactacato
gt ogoogt ga ctgoggttot cgcggtcggg 60 ttcttcgcgg
tcgcggttga gggtttctgg ttootggtog tcgoagtcat cgotgcaccg
120 gogtggtggt tt ot gogoga ot gggaat og aagoggaggg
ccgheegiagR’ oteprgsentg hykiogens & bdaatkyl gga@adettgal-membered
atccoccggt attgctotot cccttggoot gtcgaacgtg 240 6
golyerggocyalic gademyueantgayggalyBthetgrasomsgyhichytsdepndeasyto R
cacactcgtg 300 ttttctttgo ogcccggagt caot googag
agot Rf'gaga aagttogocc tgogctggca 360 gacgogatgg
ggg tcaccg ctgccaagta gagaaggtgg occccggaca gtcc cgtc

R 2R regaeseyas thydrogey gamtmnﬁbgaabah@lte gGétgaﬂ&Y C5-10
cgggatgg C gaaagatgtt 480 gtgotggaag aggatac
oghy@@qa omclgggcgggghc@ % 4 glgg'ha’i—s%@ 8-membered

gggoogg, cat catga 558, <210> 35 <211> 79 2>

2ohger iscekaleonepantaingpg) -3 h atglmtomﬂﬁl gbonmo R’

featurge <223> 2410bp to 3200bp pRET1100
or R

R represents hydrogen or optionally substituted C1-6 alkyl;

R® represents hydrogen, carboxyl, optionally substituted C1-6 alkyl, a
5- to 8-membered heterocyclic skeleton containing 1-3 heteroatoms
which is bondéd to R* or a C5-10 hydrocarbon ring which is bonded to
Rﬁ;

R’ represenis hydrogen, optionally substituted C1-6 alkyl, optionally
substituted C1-6 alkyloxycarbonyl, optionally substituted acyl or a 3-
to 8-membered heterocyclic skeleton containing 1-3 heteroatoms which
is bonded to R’ or R® and

R represents hydrogen or optionally substituted C1-6 alkyl,

or a pharmaceutically acceptable salt or solvate thereof, for production

of an optically active aminoalcohol.

&2



<400> 35 (14) 14 February 2007 aogogoggaa ogoctttcgg
otttgtcttt tgotggatgg cgggttttgg gcggcttctg 60

gt gat gcgct got gcgct co gt ggggagag agaccoaacg acig@g&{lg;y 2007

ctctaccoag 120 gtgcaattca tetcccgcgc tctgtcggct
aggt aaacgasmUNEANSIINGg cgcgagettt 180 tccatgtggt
cgoecaartgt. ct,oggt c aggacaacct gctgttgttg cgatagttgt
10> Dajli "C'Eft @‘?"asaiﬁ%g Lg'cgattgtc ttotgttgeg gcataacggt
120> Nobdl trtghidgkdd Whgcgepmgagt 300 goggct aaat gaattgcatc
1305 Fpﬁ{_&g?ttgag cggagcattt cgacgcgaaa cctggcgatg 360
atgttgtctc tgtcttcatt cataactgaa gogtattggg agtgttgccc
150> J @?3: odét g 420 tgtgocaatg caggtgtgaa ot gagtcaca
<151 28@&— ¥t caat agactccaag tttgtgatcc 480 ttttactooo
<160> 10paaaat ggggc atgatgtgtg cgtgcctogg ttoaggggog aaagttcgac
A0 Pa%gln vgr%%tnca%aaag aaggcctcga catggctttg aaagctgctg
gCaacgtgat tcctgattcc 600 tocgcgtacg agtaccgggc
210> 1 ggttcaggtc gagccgaaga tggtcagaaa agacccggaa 660

Sy Z8accogaact ot gagcagtt ccagaagcag aaggacggoa cgocggt gt g

13> Rhedagat egagopsB® tgcatt Cggg t ogaCCggge at caggcaac
2905 aaggcaat cg tgacogtgac ggttccggac 780 gtgatggaao c 791
21> misliddired6 <211> 501 <212> DNA <213> Rhodoocoous
<223> 20ebytb HBDPERETS00 <220> <221> m sc_feature <223> 10001lop

to 1500bp pRET1100 <400> 36 cttgttacat otgccacaac
<p00> 1tgtocgtgaa tctctgccag ctcctgaaac cgctggtcag 60
atgactoteg gERbEEEQYE GUpERABILE Bigraeriey hoRbtoERat agaitootoEt t gt ot ¢ att ogttccc
gaagactgtg %&Q%&Igg Rty (AR ALALOCH AGHRAAREIC 150t Cot T 00ag

eg gota aot gggat gg gcgtgagggt 180 ccgaggoogc
gaagEcoeey R @gqcs ghecqgit ECHEE GrRRBcigerEggadft tt g t gat ot ogca
atcgagtctgzﬁg)ga‘iceﬁg @t&%éﬁf act@@eﬁgsg%%@g@o?sa@@@& at m: ggc: gctc

ggot o at a c gct gocaggc aact ogoc
tt"ttcgctgtaggé‘ﬂé‘g? ?%tg%gﬁébfﬁ%g%g at gaagagtt ggcg§&actg 360

gcttet ot go aaggcctcga ggacgacgac attgggggct ggtotgcgga

<210; %4 agggaaata 420 gtgggctggt ctgctcgtto tcggtcacgg
E%H> Dhgtgat cttgc gaatggcaga actcgactgg 480 gctcccatga

135 Ribiygatut tegdioogii501  <210> 37
<2205

<2215 misc_feature
<223> 238bp to 4B0bp pRET1100

ggggitcgtc cgagoectic cocggaagac tetpecctee toeagacett caagoctggt 60
acctgoettt topapaagec agpagaapegc cegcagatta tecgatgcea ctttgtogee 120
gagtacggea gatatgogeg agocatopag toticggatc tpegttitet cgocaccote 180
cagcaagace agecccaacg cgagtlottc peigaggagt topgtgtget ggatccgtoa 240
tea 243

<2100 3

<215 144

<12> DNA )
<213> Rhodocoocous erythropolis

<2200

<221> misc_feature
<223> 337bp to 480bp pRET1100

400> 3
atgogatecy actttetoes cpagtacess agatatgeec gagcoatega gtettoggat G0
ctgcetttte togocaccet ceageaagac caggeccaac gogaattett cgetgazgag 120

ttoggigigg tggatcogtc atga 144
nm



210>
211>
{N2>
213>

(220>

221>
(223>

<400>

<211> 945 <212> DNA <213> Rhodbcoccus erythropolis
<220> <221> m sc_feature <223> 5000bp to 500bp

pRET1100 <400> 37 gatectggtt cgagcaagag gggccgggﬁg

cat gagaaaa ttggcgagag tatotcggat 60 tcctatoogt
ot ogggogct ctcagtacgg ggaagacgtt ggattogatc tcgctgcgga
4 120 cgccgectaac atcgccatgc agggcaaaac ccgatccggce

2sAaaagt cagg cgacgtacaa 180

(15) 14 February 2007

bruary 2007

%%@%g&&gggﬁwgﬁ goagoag cgaacgoggc ggttogagto gtagggtcog

+]
ocgacaoa ogt aot cot g

gagcccttca aacat cgagg

ggt gt cogag cottacgtgy tttogggact 300 gaat gCgoag

%g%g@ﬁg@gg@n%ﬁatgotggg ct gggt oaag ogt gagtctg at ogt ogoat
ogaccagat g tggcccctgec gtaccgacaa gttttccgag

4ttoggggctt cgttoocgot 420

g

gat act cgtc gt gct cgaag

atgactggagg%:ctae{gé’g‘&é?%gcgéég%&éa&@& FHeERAGaEGaEJaag@aogo 480

taggc caagaacctg coga

aactgotety @RgPagecgt EosEager gcgaggca@(fg‘@éfé

gogt ct cgcaccccgc attt
LGt aa ' Qggct ggaat

@,’acc;tgc‘c.c'aj Qﬁgﬁﬁgtgé: bdetsed-EECdtadt fodr RATERY cggatfe0 1ggoot ogatc

a

at t ggcggoa at gogogt t o ttto caagat ga ctct
oggotectig G@Et%%%&j%f‘ﬁ??gag%@%ﬁﬁ%g ‘Egggsa"@ ég@%&gc% c azé1 ccgagcgct

cggcct

gagggt

cacegceazt ORER QYA AiGcadbgtcgatagdt 2420 ggt ogagaoc 28t oaagoot g
gt acot goct tttcgagaag coaggagaag googgoagat 780
o> 5 tatgcgatge gactttgtcg gogagtaagg gagat at gog ogagocat og

211> 1589t ct t ogga 840

Q1% DNhpg
213> Rhogc{%céogcglg%%g?o
Q> <211> 939

&91> i re..
S
393> 862%%%%43%? iR

400> 5

agct gt ggct aoogctgtgg 60

tctgcgtttt C CgoCaooo tccagoaaga
&gggaattot tcgot gagga 900 gttoggtgtg
oat gaot gga ccacaggaga gaaag 945
<212> DNA <213> Rhodococcus rhodnii <220>
cfipat ure <223> 3350bp to 2412bp pRET1000

at ggtt gogg tggaagagca cacaggcggc gcct gggaac
ccactggcaa cogacgattt

<210> 38

atgcacttof QbRHAR0 9 :Aie! aRada dgegatdattozagacgmactg 120

tteogopgcg
ECECEBCACE
cetgaaacog
togttooooo
tgggatEges
gaggtttsats
gotoggeteg
gaagagtige
totgoggaga
atggcagaac
cteacctate
cteoagacet
aaaatgzagt
éggaaggcag
geacgtgoag
geatigaagt
cCCAaEEaad
cgaggetoag

aaggaatato

tageogccaa
cgoctegect
cteggtoagse
gogotgacga
gtgagegtoo
atctegeacg
atategcezc
cggaactgsc
gegaaatagt
togactegee
ceggegacte
tottoaaacg
tecaaagece
gagactogoe
aggatgaaga
ttegtocets
aagaaaagea
atocgaaaag

agcacgtagt

gezggacgty totgacgaty cagogasgeg gagtopzcag
tgttacatet gocacaactg tocptgaato tctgccagct
cottgogzaa tocetpaceg cteatgattt ttegtetcat
tgtacecgec gcagetzott ootteoagto getegoteac
gaggecgcet Liogtigicg cecctggogt tgtocgstte
cogogaacga acggctgasc gtgoptatet goetzotore
tgooaggoat aactogocet acgacttcga cztggacgat
ttototgoaa ggoctogagy acgacgacat tggggctee
geectgetet gotcgttote gaicacggat gatettgcea
toccatgate gatttgoceg gcattootes gategtsace
gottaceett ecscccaccs ececteaget cazaaaacal
gttocaacee gootgeggoa ttgootgeat geetecstes
aggcgctoog catittcace tgtacatzet cootccteat
gaageteege catpatgets agetotigaa atgggagata
cccaggtopc agroogtatt toogggaage tocaagogat
gotttotees gtetggecce acgtcgtaga toateoggac
sgteagtgee gecactgeap tggactacsc £Zagzgcace
zctteceete tacttoicca apeatggaac ctttgocgac

tcetgetoas tggcagaaaa cegetecgeg acciggcagg

@

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200



gat cgccgct acat ogagt o gaaccogoag goattgagoa acot gctcgt
cgtggaogtt 180 gaccacccgg acgccgcgct gcgggcgotg

t oggoggoog ggaat oat cc t ot googaao 240 gcgat ogt gg 14 February 2007
agaacooccg taacgggoac goaoaogotg tgtgggogot ggoagagcog

ttotgzegeB @@ zcatit C sicwregyeaactic pagt amgt tHe otprergeraad 2@cgot ogcct

tacctgcttfa Eegotg%g gtcﬁgsga%ao&

foges g%Qaagﬂ%@gggag&gngogoogt oca
caag ggctattogg gcctgatgac caagaacccg 420

gctttacgaamgefa@g@ tegoceeRagigerataaRy EtatEggeryrethcdé¥gago ggogat ccot
acoogzcactd JGPQROC LS A3E BRE060RRE A GBAGAIOCAsnAt gCcOgoca

oegEcEoca GENESER D BB AR ERS AT

acgogct ggc ggcaaaccog a cgccgt 540 agaacccga
t@@&%ﬁ"‘@ttﬁ%@gg‘ﬁ&adé@oacg oacct gggoc

gcac’cg;gc‘tgs Qhdccctaf AERERRAcHagaR! e Ct ggggcgaqgsscgacoggco

t cggggoogc gat ot at gcg 660 daagoogoao agat caacgo
oacgttoagg aacccggtca caggcaggoc cgatccactg 720

%?; ?mcagcaagcg agct acgcgc cgtcgcggoo tccattaccc gotggatcao
Q212 DNt caaagt Qo cggat gt ggg ccgaoggocc tgctgtotac
@ 8§%Eg%g’F°°€c%tchCat acaagccgca 840 cgcggtcgca
égg?; agattgagtga gaagaagogo gaggoaaaco ggaaacgago gacgaaggtc
atlu

gg cattgtggga ggoagaoogt gggogotga 939
@ %g %ggﬁ> 840 <212> DNA (16) 14 February 2007
00> <213> Rhodococcus rhodnii <220> <221> m so feature

atggcggctg %ga§g>ca1§g %E&gtscogagﬁég%&ptgﬁ%{é QRRtt:5400>p39 at gcggcgat

gaaotggoty @tc'f@é?é% ﬁf@?ﬂﬂ%° G"E@f

cagacgcact ggatogccgc tacato gt cgaacgcgca ggcattgagce
agb‘a%eftgﬁ*ﬁ Eécgccgcgc

gaaatagtgk Q@t@ag&.g t@@@ﬁ&%@ﬂ:@ﬁg@@ tl?@cgaa@%aﬁa&at C 18t Ct tg c i g Sa
ogat cg aacoccc gtaac cgo
BactggEcty P@?ﬁ&’éﬁ @%g"?ﬁg’cﬁt@%bﬁﬁ? ’% ‘ggcgﬁgatgg g@t aog cccgtcgt aa

geegactgzt QQGRHRAE OB cadekth gct@t@ﬁg@mgmo:gagm% al@ggoot cogg
cgcgeeagtcc a C t at gcot gat ga
ttcaaacegl g%gﬁigg% Etéggé%g'?%g%aa%ﬁg %%gf 560 %gaggcgc at ‘%g gct gcacaccgag
caaagcegad Gctogg Og et taa griegagctatEageeeggaa 48t oggcat oc
gactcgcgg;{f%l Cagtt%go - ngatga‘?ggg&g&%agg: g%gagataél“;gag%?tgéég co 4@at 0gogcog

getgaagacg amtpecga P agdrcax-0: A [os s [o Tl e e | o

0g gocgaaac égccotgttc 480

cod®ttcc actggggcga

cgtccgtggg %9&%93%9 90:249 0hGHH0A08:&O3kEdah IC s@Jaagccgea

atcaacg ccacgttcag gaacccggtc 600 acaggcaggc

ganangoace G@%’E%&G@%ﬁé@%ﬁ&%&g HergresgeEr @ gt &oggo ctccattacc

ccgaaaagg@Q%cggtgta cttcteeasg catggaacct ttecegacaa ggaatatcag 120

cacgtagttc ctgetoaatg goagaaaacg ggtecgezac otggcagstt ctgggactac 780

ceozetttet cecogeuscac ggotgecace gagatitoct gegatgagia cotgotttta 340

totopcacgt tgcgacgatt gtoagegega scgaagatet gggacccges tttacragge 900

getageegcg gocacagatp gacltaaggeg atgatgcgac goacgettac ceegoacces 960

ttgzacotcg tgaccgetea gattoiggec acgaagavss graaggttes oocgocagty 1020

aagaggttte tocggacttc ggeatacots tetgtoaate acgesccege actggctoga 1080

accoctoagoe gictiegtac aagetgoctg agotag 1116

L2100
<2110
<z
<213

<2207

221>
Q23>

<400>

960
DNA '
Rhodocuccus erythropolis

misc_feature
1450bp to 240Sbp pRET1100

atgatottge gaatggcaga actogacteg gcteceatga tegatttzes gggeaticot €0

&



cactggat ca ctacaaagtc ccggatgtgg gccgacggcc ctgctgtcta
cgaggccaca 720 ttoatcgcoa tacaagoogc acgcggt ogc

aagat gagt g agaagaagcg cgaggcaaac /80 cggaaacgagig February 2007
cgacgaaggt cgaccggaac gcattgtggg aggcagaccg tgggcgctga
840 <210> 40 <211> 534 <212> DNA <213> Rhodococcus
gogateeted pR§bRAGoTa tocesseges taepstpase fitaopeoqap gpEieEEak 028 2945pp t o
gtcaaaaaad Q‘t];'%’eb@aqf’ﬂﬁﬁo@ﬁ&ggﬁ&tﬁ? Zebbteat gaCRAZHYA #WOCOQ a0t68a
C ac aoaccoa oagac cgaggggcga
atgegtectt g%i"‘?%b"c%g“% {CHEGYE %%E%(:f é’cgét@ca% oc%@atgc cgocaaogcg
gtocotect€ tiggegeCcaens 2} cxmenty @t ipetegdpgitgdgaasi@oogat oggce

aaatgggagzg éag%ggg%%gzg%g%ggg%g%g% g?{ggcgélg‘ FAEGehs0 sgcacgcacct

ccact ggg gogaccogac cggcct cggg
gotcoaage® 4i@eatigaogitigeirat teart oy gegigfeseo gerategiat o4acgccacgt

satoatoogh SRQIRRCHE L0362 Q0E oA HEHEIATt Coggact gccagce

aagcgagcta cgogocgtog oggcctocat tacccgotgg 360
scggageson pasERERE Erc Al cabtA CREReG g eRe tefrefiie cpaEte§oce got g t ct acgaggce

aootttacol AaitkdaCPtcCecdefd o1 HOGAL ALBAYLE GEREIE IJsdhCgcaagat g
agt gagaaga agogogaggc aaaccggaaa 480 cgagcgacga
ggacotazce, gl toRagaRC @°°§°ﬁ%o*§%ﬁ%’fgé °F35875180 GPosRgak c gf%ggcy ot ga 534
tootgpeat Sdetfdetabilittaddider ABacoas 2katcddNAcgsaddady RI0dococcus
rhodnji  <220> <221> m sc feature <22§83 28497bp to
atotegeace, GEROHiace FECRELAR FE(EYCFT 2 FAHEHP G50FEDD07 %" <400> 41

ceacgeacgAtig@efecascttgoatictp ey spadiac eatgardngCcéoogt g agaacccgat

. oggcct og 60 aact gc oot.at a ccgcacgc
a°’°ggaag%g%%g5°§‘éco ga?f%%gtg gcé’ 3 %%’%5’%? S%Cgtc?{g?%o &)tﬂggggcgaoc

aatgacerEE CRAGCIIHOTLaaggrgeregtly shrardt guggctanigc¥§caca gat caacgcec
180 aogttoagga acccggtcac aggeaggccc gatccactgc

210> 8 cagoaagoga gotacgogoo 240 gtogoggoot ccattacccg

Eg}g gﬁ?tggatcaot aoaaagt 000 ggat gt gggo ogaoggooot 300

QLY Rhodococcus erythropolis
@0

{221> misc_feature
<223> 1462bp to 2408bp pRETi100

ggggzaggac tocgactegec toccatgate gatitzooge geattcolec gatggtgace 60
ctcacctate cogezgacte Ecttacegtt geccccacc goectgaget caaaaaacat 120
ctccégacgt teitcaaacg gttccaacgs geciggggea ttecoctggat gogtocgtes 180
aaaatggagt tccaaagcoe agecgotoog cattitcacc tgtacatgzt cocicoctcat 240
gegasppeag gagactegog gaagotgege catgatpete agotettpaa atggeagata 300
gocacgtecag agegtegaaga cocaggtoge ageccgtatt tcogggeage tocaagogpat 360
geattgaapt ttogtocgte gettictece ststezgoce acptcgtaga toatcoggac 420
cccaaggaaa aagaaaapgca ogtcagtpec ggcactggag tggactacgt goagggcacy 480
cgaggeloag atocgaaaag gottgogetg tacttcicca ageatggaac ctttgcozac 540
aapgaatatc ageacgiagt toctgctcaa tgmcagaaaa cgggtecese acctgecage 600
ttotgegzot acogoggttt gtegcogeos acgpotpoca copagatttc ctgggatgag 660
tacctgottt tatctegeac gtigogacea ttetcagoge gaacgaagat ctgegacceg 720
getitacgag gcggtagesgs cggocacaga tgeactaagg cgatgatgeg acgcacegtt 780
accegpeace gettgpacet cgtgaccggt gagattetgg geacgaagac gogmaagsti 840
cgggcgocag toeagagett tetcoggact toggpatace tetsistoaa tgacggecec 900

" goactggoto gaacocteag cogtottost acaagetgce teasctag 948

)



gctgtctaog aggccacatt catogccata caagoogcac gcggtcgcaa
gat gagtgag 360 aagaagcgcg aggoaaacog gaaacgagcg
ggag 42D gcagaccgt

aogaaggt og aooggaacgc attgtg

ggcgctga 438 <210> 42 <211> 207

Rhodococcus rhodnii <220> <221> m

Q10 9 23655p to 2159bp pRETI000 <400>

<212> DNEcacgcgoac gatcoagcgo atcatg

@22

<212> DNA <213> Rhodococcus
40C> 9 mjsc feature <223> 2332b€ to

staetagat EHBRGa E CB FOaE oA BT

s 900l £ S0205 0Tk el

getogeagemeait HigergRyeneef A CREeREiERRd t@ﬁﬂ@t‘@éﬁ?ﬁ@’fégcé"goa?ﬁ&

tetecegtet gegocgacgt cgtagateat coggacccca agpaaazaga
agtecegeca cteggagtegga ctacgeggag ggoacgegag geteagatse
goggtgtact iciccaagoa tggaaccitt gecgacaage aatatcagca
goteaatese agaaascgeg tgcgggacet ggoagsttot gepgotacog
cozpccacee ctgocaccga gattteetge gatgagtace tgettttate
ccacgattet cagegegaac gaagatctgz gaccogzett tacgaggcse
cacagatgga ctaagmogat gatgegacge acgettacce gecacocgott
accgeipaga ttotgegoac gaagacgoge aagettogge ceccagtgas
cgracttcge gatacctete teicaatgac gggoccgeac tggotogaac
cttogtacas getgoctgag ctag

210> 10

Q211> 9

£212> DNA

{213> Rhodococcus erythropolis

220>

<221> misc_feature
{223> 1480bp to 2409bp pRET1100

Qo> 10

atggatttee cgeecattoc tgcgatggte accotoacot atcogggema
gttgoccosa coggogotea ggtoanaana catotovaga ceticttcaa
ceggcctege geattgcots gatezgtgog tzpaaaatgg agticcaaag
cogcattttc acctgtacat pgtooctect catggpaagy cagpegacte
cgecatgatg ctgagetelt gasateegag ategcacgtg cagageetga
cgcagpocgt atttocpzga agotocaage gatggattea agttteetce
gceeteteer copacgiogt agatcatecg gaccccaagg aaanagaaas
zocEgoacty gagtegacia cEcEEagEEc dcpogagEat cagatcogaa
atgtacttet ccaageatgg amcctitpec gacaaggaat atcagcacgt

seatgeoapga aaacggetec gegaccigec aggtiotgey gotaccgegy

SC,

<212> DNA <21%1>February 2007

feature <223>

42 at gggggcct

( gocg agccgcggga ooagttoctc
213 Rh@@ouscrrdbigedfag ccgagaaccg t cgcogggcc gt cgagct ge
o2g> gcgagoaggg octgaagtac 120 cgogagat og ocgaggagat

r hodni i

Q21> mi @eateCt CC_accggaacgg t gggaaagot octgcacgac 180
M%%E@d%%%@ﬁﬁgé@oggtcag otcctag 207

<210> 43 <211> 174
<220> <221>

2159 pRET1000 <400> 43
Eﬁéﬁ“%ggggggocg agaaccgt og
aczettzcc Q@@ gRR0lzezstiha Pagetgagegtaycagggoot gaagt accgo

agat.cqgc agat aat.ctccacc 120 gaacggt gg
°“’“ggg°°‘g%gg%%§t§% o%?gaéfg%cgggﬁ%%g tégﬁlggcé’@taaﬁgcéagéb gt Esgg ctc stag 174
gotcogoat <R Betethlcati2 oot @B reea 24dRascdPNAtce2dds> RMFOdococcus
b85S 22¢5 3197bp to

gcctgecgg gt
aaagcacgte 420
gaaaaggett 480
cgtagttcet 540
cggttteteg €00
togoacgtte 660
1aECEECEEG 720
gpacctogte 780
gagpttigto 840
cctcagecogt 800

624
ctegcttace 60
acggttecas 120
coEagreest 180
gcggaagety 240
agacocaget 300
gtggotttet 360
goaogtoagt 420
aaggctigog 460
agtteotgst 540
tttgtogoog 600

{8}

t cgaot cg

cggt 60



agacgcogt o gaggaaat cg toggttgoca gtggcoacag cggtagccac
agctgttccc 120 aggogcogcc tgtgtgotot tccacogcaa
ocat ggggaa caoactcaca caoaagatcg 180 (18) 14 Fefyfedfvary 2007
2007 atttattcog gtacgacacg coagocaagt cagatgtttc
ggtttctgga gcggtcotcc 240 agaccittga tccgctcc
geoaczeots fogcraRegly %ﬁdé%%agéﬁtt’ﬁfgl“ Y Y§ACHEHEFaaobRagoc 300
ceattgtcad bRLRRGDEActERACYROAtd EREBYOEEPReE30 7240210> 45 <211>
357 <212> DNA <%3> Rhog(gcgccctu% rhodpj,i  <220> <221>
agatggacty, FREREATER, FORPPERAE B HECHRG S 150 *RETEBp PRET1000 <400> 45
geteazatta t gty goectmiet Pedecse chjergiae gtigegegecgbfgcga t ggt ggcogg
t g cggcacca
sotcasent FLAOEL fbler GOARRE SR cEAG00 W 0cat oca
cgtacaaget Eqybmemtacyc tgcctcggt g ggtgtottog cttglfdcoca agoggttacc
180 ggcacgggga gctactggtg ggat cogccc agcgcgagct
<210> 1jcacogaccot gcagttcotg 240 tcaaacgagc agt aooggog
g};; gﬂ ct cgt gaoa ctgcgocggt tgcagggggc gctactggtg 300
15> Rhébb@Lds O GRobgggaagcgg attgtgecgtg tgggectgge gtcgaogcecg
. cttotga 357 <210> 46 <211> 318 <212> DNA <213>

391> mf%%@p&occus rhodnii <220> <221> nisc feature <223>
223> 15 Podbp pRGiT®bp pRET1000 <400> 46 at ggt ggcog
gtgtggtott accgcgccgg gatcgtctcg ggocggoacc aggatttccc
ooy 1160 tgtttctggg tggtgttooo atocaogtgo attgcoatcg
atggtzacc€ t @Ot eq ghrerg gyt @tacistic ci@Gccogotdigpgtecc @ageggtt ac

aaaaaacat% g ggialc(:: gtgca?a%%gt ﬁ?c;[a%g%g cg%%gggaqctgc%&gé“t?gc%gagc 180
a accc tgCagtitc g aacgag cagtacoggc gcctogtgac
getgegtged edatmpgptioopgaa@tth gotactyesa cpyYEngect geacateriogt 'yt gt occt ¢
cctcctcatg%%tgggt@dggg%%%qég Egigoggcggtc agéa%g&g%gigg:gégo 240t ogacgoc
tpggagatag cacetgoaga gegtseagac ccaggtogca gecogtatit cogggaaget 300

ccaagopaty patigaastt teptocptge otttotpege tetegmcega cgtegtagat 360

catcozgacc ooasgraaaa agamasgcac ghoagtgecg geactggagt ggactacges 420

pagggEcacec gagggicaga toogazaage cttgcegipt actictocaa goatggauce 480

tttgecgaca agpaatatea goacgtagtt cotectoaat ggcagaasac geetacgsga 540

cotgeoaget toteerecta cogoggttte togcogecca cepctgocac cpagatitce 600

teegateagt acctgetttt atotogoacg ttgcgacgat tetcagcgop aacgaagate 660

tppraccegy ctttacgage cgstagegee ggocacagat ppactaagge gatzatecga 120

cpoacegtta cooggoaces ctiggaccic gleaccpstz agatictege cacgeagacg 780

cpgaagettec ggecgecapt Zaagagpttl gtoczgactt ceggatacet gietetcaat 840

zacgesccog cactggotog aacoctcage ogtottogta caagelscol gagotag ' 897

21> 12

Q211> 180

212> DNA )

<213> Rhodococous erythropolis

{2200

221> misc_feature
<223> 1630bp to 2408bp pRET1100

400> 12

atggatpest ggaasaatgga gtteocaaage cgagecgets ogeatttica cotgtacatz 60
gtosctectc atzgmasgpe aggagacteg cggaageien gecatgatge tragototts 120
asatgggase tagoacgtge agagegigaa paccoaggic goaggecgta fttcegzgaa 180
gotcocaagog ategatigaa gtttegtoeg tzgottitcie cgetatggae cgacgtcgta 240

®



<210> 47 <211> 450 <212> DNA <213> Rhodocoocus

rhodnii <220> <221> mse feature <223> 4381bp to

4830bp pRET1000 <400> 47 atggocgctg acgct gcat£February 2007

t gacgaccgg cggaccgagg tccgcgeccge tgcttcgegg 60
gatcatcoge0ab6yauk ) 2GR G CRECHYL cgRageyadnatmagc byt gg cggt gcggot

gaoo 120 299 0gage£gccgegetg
BOESAEBECTE %Fatég”g%w %a%ga%gg&g’gi ogé%éog’%%g@ 80%gtgcgtgagc
acctttgccgg@@gsgttaggﬂca@gg cttadtetie aajepgarayyepeaseiegfc oddhagac oggcagt gga

99 85,696 J8RGGLAI0QegCIat gcggo
eaootescd %%"tg?%gg’g%&g%agg?%%gg %gg “(19) %4 February 2007

tectegeatenarteaetedt tijititciese agpiteesge Eﬁ%@é%&‘&%aﬁga%c Fétgggo aggt gc cgtc
atctgggao@%@tﬂﬁ%&%&gg@gg@ cHRELALS EltBec1a0 AR8OSE g et ggagagy

gggoagg agtt gcg gat at 420 ggct cgacg
cgacgcacggcbtéq‘:@@fédg%fﬁé@ag ‘ggf“g%g gﬂg%%%ﬁgga%s 1> 210 <212>

acgcggaagmg&%%ﬁtgmﬁgcﬂﬁt@&ﬁéﬁ cftb@ghtd betet@220> B®21> mi so
feature <223> 46216p to 4830b %agRETl%Q <400> 48

aat gaoEEeC PR EIE CGH RN CEGEOYR BTG FO¥E  Fegat ycggo agoagat gac
gaaggt gggg 60 aacaacotga accagat ego

Q1> 13gagggcgat c. aacgecgggo aggt gecgtc gcagat ggec 120

Q12 DNgagtccctgc agaaggggt g gctggagagg tgggggcagg agttggggcg
Q13 Rhgabgocgghtond 80 cggcet cgacg cgctcgacga ccagggctga 210
290> <210> 49 (211> 177 <212> DNA (213> Rhadococcus

@1> midelvoslivel  <220>
<223 1645bp to 2408bp pRETI100

:igngtLgc aaagccgagg cgetecgeat tttcacetgt acatggtoce teotcatgee 60
aaggcaggag actogeggaa gotgogzoat gatzotgage tottgasatg ggagatagea 120
cgtecagage gtgaagacce aggtopcage cogtatitce gggaagctee aagogatgga 180
ttgaagtttc gtecgieget ttotgogetg tesmecgacg tegtagatea tccgeaccce 240
aaggaaaaag sasageacgt cagtgooggc aclgpagtse actacgogga gegcacgega 300
geoteagate cgaaaagget tzogstetac ttotccaage atggaacctt tgocgacaag 360
gaatatcage acgtagitcc tgctcaatge cagaaaacge stgegsgace tggeaggtic 420
tegegctace gogetttsto gocggccacy poteccaccg agattiootg geatgagtac 480
ctecttttat ctegoacztt gogacgatty tcagegegaa ceaagatotg geaccogget 540
ttacgageog gtageggoge coacagaige actaaggoga tgatgcgacg cacgetiace 600
cggeaccget tggacetegt gacopgtgag attotzzeca cgaagacgcy’ gaagetices 660
gogocagtega agaggtttgt coggacttoz geatacctzt gteteaatga cegeccogea 720
cteectcogaa cooteagocg tottcgtaca agetgostga gotag 765
210> 14

211> 123

Eg}gi gﬂgdococcus erythropolis

{2200

221> misc_feature
<923> 1687bp to 2409bp pRET1100

400> 14

atgptoccte ctoatgggaa ggeaggagac topogsaags tscggcatga tgctgagcte 60
ttgaaatggy agatagoacg tgcagageet gaagacocag gLogcagzEce gtatttcces 120
gaagotocaz gogatzgatt gasgtttegt cogtgecttt cteegetete gpocpacetc 180

gtagateatc cEzaccccaa ggazaaagaa aagoacgtca gheccggoac teggagtegac 240
)]



<221> msc_feature <223> 4654bp to 4830bp pRET1000
<400> 49 at goggcagc agat gacgaa ggtggggaac aacctgaacc
agat cgcgag ggcgat caac 60 gctggacagg tgccgtcgce
gat ggcggag tccctgcaga aggggt ggct ggagaggt gg 1234Fﬂwumy20W7
gggcagaagt tggggcggat ggcggat ogg ctcgacgcgo t ogacgacca
tarssczgass; Ergeerager dyapatocgpemuectig cegdgrqctt gigopaccaty 12300 pNA ( 21%> )
ggaacctttﬁm&%&f?ﬁh@ageJécg@lﬁltﬂcctg %Qoaﬁfgcgga%aazggm scseﬁ eature <223>
666bp to 4830b ggETlOOO <400 acgaagg
gogggaccty &@%ﬁ'ﬁcﬁﬁ’ti"&?g&% S CERPRHSH AT Gg&%gat acgc cgggcaggt g
atttostzedblrasCRE RO0RYA dgoNDYagkattobgaagang 499t ggct gg

A A e S R R

atgogacgel AR rcctaiNBaccR @ raddhatio canzast tdiemwed 020> <221>

m s a < T1000 (20) 14
e Lt e T g et
gtoaatgacy) gac@gcgctgmtcaagctcmtgwsig tipetprase gisephsasTt c%@t atc 60
tag ggt cagccgc ogat ccocgg gcgcgcaccg cagcfiggcaa tgccacaccg

gcttacccac 120 <ccgcgcegttc gtcgcggcgg cccgcetcgaa
10 15gtcccgcccc caccgggtcg ggtttttggc 180 ggtgacctgc
B 40 acagtagota to0guagt 9g oot cccogs ocag geaga
213> Rhedersepso B/ EIEPP 6%gct?cggggogg gtcgctgcgg gfggtggsg?
920> tcgcgatcac gt oagccctg gtcgtogagc gcgtcgagcc 360

%%; &g@ﬁ 1*& ccccaac tcctgececcc acotctccag ccacccecttc
453 cggccat ot g cgacggoacc tgcccggegt tga
400> 15

atgatgogac poacgettac coggcaccec tigeacctos tzaccgetee gattoiggeo 60
acgaagacee ggaagettog pgogccagtz aagagetitg tocggaclic gegataccig 120
tgtgtoaatg zcgggeccee actgectoga acccteagoe plottegtac aagetzects 180
agctag 186
210 16

1> 183

212 DNA

¢213> Rhodococeus erythropalis

220>

221> misc_featurs
£228> 2227bp to 24C%bp pRET1100

400> 16

atgcgacgea oggttaceeg goacogette gacctcgiga coggtmapat totzegcacy 60
aagacEcega agsticgEec gccagigaag agpttizioe ggactteges atacctetgt 120
stcaatpacg ggoccgeact geetcgaace ctoagoogte ticgtacaag ctgoctgage 180
tag 183
£210> 17

{211> 432

<212> DNA

<213> Rhodococcus erythropolis

2200

221> misc_feature
¢223> 1875bp to 1444bp pRET1100

400> 17 -
atgatotacs acgtcgeece acaccgeaga aagocacgga cgaasactica atccatcgct 60

tggapctloc cggaaatacg goetgcgace tgggtotica ceototgame gteotatote 120

8



<210> 52 <211> 354 <212> DNA <213> Rhodococcus

rhodnl | <220> <221> m sc_feature <223> 5062bp to

4709bp pRETI 000 <400> 52 atgccacacc ggcttaocca 14 February 2007

ooogogogtt ogt ogoggog gocogot oga agtcccgcoc 60
ceatttcaag caccggyeeteggye tittcege Tigtegecotagteemcodélt occ gogat oaoog
agggaccat‘g QQCQ&Q&Q Qbteckeado Fé&%&@&&&&&c&cﬁ&%&%gg hgcggt tt gt

cggggt g gccttccocg gccecgt gcag at acgccgcc

acccatccaaaea@tﬁeqcﬁ @EFCYSEITE ERICCGIBEE BERReFOtFatRetet it ogdfat ca cgt oagooct

ttteacotos 2kccedQl GEL HORO 1 LAGHLCHRMIR 1 20REAEGRCA JhcCgCCCCaa
ctcctgcccc cacctctcca 300 gocacccett ctgcagggac

catcscaagﬁ@&@@&%ﬁ afteqgiaghBeRpesses CEGHERFGRE R ga *¥54  <210> 53
patcatecg44.1> 288 <212> DNA <213> Rhodococcusgar hodnii <220>
<221> m sc_feature <223> 2331bp to 2618bp pRET1000

o 18°400> 53 at gatgcget ggatcgtgcg cgtggaggec cccatcttct

Eﬂg 2a¢ggccagct ¢ gcgagctgtc 60 tgcttgcgge ggatcggtcg
gtctgcc tcccacaatg cgttccggtc 120

21s m@%ﬁ%&f%d& g@?cgtttcc ggtttgcctc gecgettctto tcactcatct

<220> tgogaccgcg 180 tgcggcttgt atggogatga atgtggcctc

o @%E@?@%ﬂ; apgpgFcot cgg cocacatccg 240 ggactttgta
gtgatocago gggt aat gga ggocgogaog gogcgtag 288 <210>
54 <211> 285 <212> DNA <213> Rhodococcus rhodni i

<400>

atgccgcagg %?c_?%c&agt? g@cﬁf&i‘t@ ReodtERL Mot IRap 3 nd 0P 00 2618bp
atgcggagcg cctogecttt ggaactccat tttecacgea cocatocage caatgoccea 120
geecoplize azmccptitea agazceticte gapatetttt ttepacctcag ceccegtese 180
greaacegts agocagtoce corgataget papgeicace atcpeaggaa tgocoggcaa - 240
atccateatg ggageccagt cgagttetge cattcgeaag atcatcogtz a 201
2100 19

211> 258

212> DNA

213> Rhodococous erythropolis

2200

221> misc_feature
223> 1701bp to 1444bp pRET1100

400> 19

atgaggagee accatgtaca ggtpaaaatg cggagegest cgpetttgpa actecatttt 60
seacguaces atccagecan tgccccasge cogtlpggaan cgitipnsga acgtotggag 120
atgtittttg accicagege cggigegege aaccgtaags cagtocoocy gatagetgag 180
. gpteaccate geaggaatge coggoaaate cateatzgea peccagtepa gttetgocat 240
tocgcaagatc atcocgtlea : 258
210> 20

211> 231

<212> DNA

213> Rhodococcus erythropolis

220>

221> miso_feature
223> 1674bp to 1444bp pRET1100

400> 20

atgoggageg cotogeetit geaactccat tticcacgea cocatccage caatgoccoa 60
gecocotize aaccgtttga agaacgicig gagategtttt ttgacctoag cgocegtgeg 120
gecaaccgta agocagtcoe ccggatappt gagpptoace atcgcaggaa tgoooggoaz 180

atceatcate ggagoccagl cgaglictec cattogeaag atcatccgie a 231
9



14 February 2007 <40D> 54 atgogctgga tcgtgcgogt

ggaggoccco atcttotogg coagotogcg agctgtctgc 60

ttgcggcgga tcggtcgttc agogcccacg gtotgcotcc cacaatede@iry 2007
tocggtcgac 120 cttogtogct ogtttooggt ttgcotcgog
cttottotca ctcatottgo gacegcgtgo 180 ggottgtatg
[gcgatgaatg tggcctcgta gacagoaggg cogt oggooo aoat ooggga

210> 21

Q113 uﬁ40 otttgtagtg atcoagcggg taat ggaggc cgogacggog ogtag
212> % <21 > 5 <211> 336 <212> DNA <213> Rhodocoocus
<213 W BERF iSYIEPI0E <221> niso feature <223) 2907bp to

égg 3242bp pRETlOOO <400> 55 at gggtgtcc cagtcacogt

223>

<4000 21

ﬂﬁﬁ%ﬁ g ihpot cat c aggcccgaat agcccttgto 60
gga 5 gogogcogga ggoot t oggt gaoggcggco goat aggoga
gcggottacg 1 acgggogt ac tcggt goggg tgaaoggctc
20

atgttttt QQ&&Q&Q ‘Bé’gt%&?g%@%&%éc QE9Re:0008:+d80 @t t a0ggggg

ggtoaccatp fopeeagtn CHEVIEY CHBHRHCHEFRCHR

t ot ooaoga cgttcgg cagaggat%ﬁﬁttooo gocg ocgaoagogo

89t ¢ '®aogacgago

togcaagate Geciigot ca at goct gcgg 300 gttcgaotog1st gt agcggo

<210> 2

211>
<122
<2133

220>
<221
<223

400> 2

gatccagtgc gtotga 336 <210> 56 <211> 513 <212> DNA
;<213> Rhodococcus rhodnii <220> <221> m so_feature
47$223> 1650bp to 2162bp pRET1000 <400> 56 atgcggattg
DMact agttoa tttggggaac gat gaoctga tgacogggga tcgtgaoota
Rhgggeoc @5@@8@&5 coat ogooga ggcggt ggac gcgaogoaga
ccagtgagag cacgatcaag 120 ogccgcctgo ggtogggcgo
%ﬁ qé@ﬂ) Rgf@gtccgca ot gcogacgg gaagtggatg 180
ooco g gacot at c agcggcaggg ot gagaocag ggaaaat ggo
aaacotgeo 240 ccggtgaccc cttcaaatga oogggt cogt

ateeteze aggc%ogtg:g @&aﬁE@@%&@aﬁ& £82005:CRML3Q0 &agogcctgg

ggooga agocot ggco agcgaaogoa at cggat cat cgacgtgeag

atcgccagggf;gpgcgtcga aatgctccge tcaatcgagg atgoaa toa tttagecgea

ctetocgega acgacgaaaa cogitatgce goaacapasg acaatcgace cgtgoggaca 180

caactatoge aacascagoa geitztcotg acogapctza cattEgeega coacatggaa 240

aagctogees gggagoacct cgtitaccta gecgacagag cgoggEagat gaaligoace 300

tgortagaga taggteagte pttggetote totooecace gagogcagea gogcatoacs 360

AgAREOCECE CAAA3CcCCEC catecagcaa aagecaaagc cgaaaggcelt tocgegogto 420

tag

{2107
211>
212>
£213>

<220>

221
223>

<400>

423

23

387

DNA )
Rhodocoscus erythropolis

misc_feature
2792bp to 2406bp pRET110C

23

atgaatgaag acagagacea catcatcgec aggttoczog togaaatzet cogoteaato 60

gageatecaa tteatttage cecactotco gogaaceace zaaaccgtia tgccgcaaca 120

gaagacaatc gaccogtgcg gacacaacta togoaacaac zgcaggttgt cctgaccgag 180

ctpacatize cogaccacat ggaasagotc gogoeggapc aceicgitta cotagecgac 240

agagcecEey agatgaattg cacctmggta gagataggtc agtogtteee totcteotoco 300

cACEEREOEs agcagczcat caccagaagc ogeccaaaac cogecatoca goaaasgaca 360

aagocgaaag gogitoogeg cgtotae 387

<210> 24

(10



caacagat gc tocggatgct cgaagcccgg ccggtgtcgg coot ggagco

cgoggcggtt 420
gccgccgat g gt cgggcago taogggcgcc 480

coagt ggogg gt ccgccgcc gccogt occg

Ct ggCcccggay February 2007

t aogt cgacg gottotoggo tag 513

<210> 57 <211> 474

11>

34%212> DNA <213> Rhodocoocus rhodni i

<220> <221> m sc

{212

& Eﬁ%&g&cwgytﬁ%gﬁ 1689bp to 2162bp pRET1000 (22) 14

ebruary <400> 57 at gaccgggg at ogtgacct
g%@tﬂgceggggctg accat cgccg aggcggt gga cgcgacgcag 60
2% BRCRTUSRIRETwACIat caa gcgeegeet g cggt cgggeg cgttcccgaa

cgcggtocgc 120 actgccgacg ggaagtggat gattcccctc
n9gtgacctat cagcggcagg gctgagacca 180 gggaaaat gg

<400>
atgctccgc?%@@d&@: ichaB64£ Q8d0R66 tft@&gﬁgﬁﬂaﬁbgaaaﬁ 0gggt ccg tgacctggca
ct gagaacg, cogago t oagogcot g,,googt ggccg
ogttateoce, caEs ?ag%Et%%aéﬁ%&%%ﬁg 53’%%9@55?3%5%5 ca 2? cgacgt gca
gttetocted) Gaacagaditic@i cggaige attgeagemegeoccgyo gt cg 360
000t ggaqc ccacggc C t cggccge cgeccgtccce
gtttaccta% &cé%eagg%c g%ﬁgg%i aggéﬁg%% égggaggg%{ g%gcg%tggg ﬁg

g ctacgggcgc cctggeccgg
tteeetetotntiaeceEEQA CE CAPCRT tCE@LOOEPE ZerEergrod AapaccegPs] 03068 <211> 450

< > > ccus rhodni i 20> <221>
at"“ag“aaamggé%aafg%a?%@2"5@9%%gsp to 2162bp p%%TlOOO <400> 58
<210:,zf)atgctgacca t cgccgaggc ggt ggacgcg acgcagacoa gt gagagoac
17> jePat caagcge 60 cgectgeggt cgggcgegtt ooogaacgcg
<212> DNt ccgcactg ccgacgggaa gtggatgatt 120 cccctcggtg
213> Rhogecsrck BAlEPPYdcagggot g agaccaggga aaat ggcgaa acct gaoccg
3?% _180a gt gaccoott caaatgaccg ggtcogtgac ctggoagotg
mi g ofa goga _gctcogtcag 240 cgcctggecg tggccgaagce
@an Y 'nggﬂbﬂmggﬂcgcaato ggatca?cgagggtgcaggaagsog

o 250293000t CC dgatgetega ageceggeeg gtgtcggece tggagecege
atggaaaagé;%E%ééggﬁéacé%gboéég¥% tacciageog acagagogog geagatgaat 60
tgeacotggy tagagetage toagteetts getotetete cocacggage gcagcagoge 120

atcaccagaa goocgoccaaa acccgecatc cagoaaaaga caaagocgaa aggegttocs 180

cgcetotay _ 189

<210> 26

211> 135

<212> DNA

<213> Rhodococcus erythropolis

<2207
<2217
228

misc_feature
2540bp to 2406bp pRET1100

doe> 26
atgeattgea cctggetaga pataggtcag togtiggete totstoccca cegagogcag 60

cagegcatea ccagaagccg cccaamaccs gooalocage aaaagacaza EFCCgARTLEC 120

gtteogogeg totag 135

a0 27

211> 336

{21Z> DNA

<213> Rhodococcus eryvthropolis

220>
<2217
{223>

misc_feature
2671bp to 3306bp pRETT100

40> 27
atgzctttra aagotgeies caacgtpatt cotgattect ccgogtacga gtaccgeece 60
gttoaggtog apcogaagat gglcaganaa gacooggaag accogaactc tgegoagttc 120

{an



gt ggcgggt ¢ cgccgeccgec cgtcocggcecc gccgat ggt c gggcagct ao
gggogcootg 420 gocoggatac gtcgacggct tctcggctag 450
<210> 59 <211> 336 <212> DNA <213> Rhodococcus
rhodnii <220> <221> nisc feature <223> 1827bp to 14 February2007
2162bp pRET1000 <400> 59 atgattcccc ggt gacct

vegaagoagy PEEAREETHY EoSERT IR TORRA ERAR: BOHGRER AERTE ] c gisgac ct 60

tcaggcaacg @%ﬁ%ﬁﬂﬂi Sﬁ'@cgﬁ%ggcﬁtﬁ:@éﬂ@@ fgenegggitertegt gadct gg cagct gagaa
CcQ agc ca cc t gc,fsgaagccct

BEECCEETER é?é‘g‘&?g%é ga@ﬁ%fa#?%&é‘igg%%{“@&a g‘g%%g“%fgo 3@agcaac agg

atgtepitit Qabaagggadtomgitticgaimgecc cggcoggt gt cggeé¥Pt gga gceccgeggeg
240 gttccagtgg cgggt oogoo gcogcccgtc ccggcogcog

¢10> 2gat ggt cgggc agct acgggc 300 gocctggccc ggatacgteg

%g tz)sacggcttctc ggctag 336 <210> 60 <211> 288 <212> DNA

<9135 R%@%’?@s Iéit}%j&) geous rhodnii (23) 14 February 2007 <220>

s <4 o> r6nosc_ eature <223> 1B75bp to 2162bp pRET1000
< > at ggcgaaac ot gacccggt gaocccttca aat gaccggg

221>

<993 @5@&?‘@3“@@& Lregf6RICt gag 60 aacgccgage tccgtcageg
cctggccgtg gccgaagecc tggccagcga acgcaatcgg 120

at cat cgacg tgcagcaaca gatgctccgg atgctcgaag cccggccggt

<400> 28
atgztoagad aGIREEE biflock B tHRAGARCHCAGaGEIctcagt gcgggt ccy

ccgccgeccg tccecggecge cgatggtce 40 .gcagctacgg
a°g°°ggtg§é§6¥?g°(g@§%°a&'ﬁ?§@§$?6 f¢ %8%’ c?%%az%ggé ag 288 <210>
gtgaccgted Leek Rk ot brteza i 2bat INAcee@ B zediiotboc od®us r hodni i
pagatgatte coggtitete getitogcge agtegttoss Ecatgtggtt tteggecaage 240
geogtoectt ctotetea 258
<2100 29
211> 525
<212> DNA
<213> Rhodococcus erythropelis
<220

<221> misc_feature
<223> 35T77bp to 3053bp pRET1100

ggggzgaggt actgooetsc gotzaacgec cocagetoit coggagagag aacgaggeac €0
copgoaacgl cocEagaacac cccgftttcc cacticgeat cggcceecac Lotcagcsgs 120
acagcttcgg actgtgaacg atcactgaac acgttogecg ctigecaace teccgoaace 180
agcacaaaca CEagracgag gecacccaca cocagegoaa cgoctilles tttegacatt 240
tcogaacctt tegagggoee acgatcageg atcagagaga agcgacgfcg cttecceaaa 300
accacalgcc ceaaccactg cgcgaascec agaaaccggs eatcatctog gagaactcca 360
ceggeccoge aacatosggt tecatcacgt coggaaccst cacggicacy attgcéttgt 420
tzcotgatge ceggtogace cgaatgeagt cgategacca cacoggogie coetoctict 480
gottotggaa ctectoazag ticgeetctt cogggtottt totga 525
<@10> 30

211> B8

<212> DNA

<213> Rhodococeus erythropolis

{2200

221> mnisc_feature
<223> 3571bp te 3053bp pRET1100

<400> 30
gtgtactgos cteogotgaa cgeccceage teltocggag agagaacgag gcacceggca 60

azn



<220> <221> m sc_feature <223> 19063p to 2169bp

pRET1000 <400> 61 atgacogggt ccgtgacctg gcagct gaga

acgccgaget ccgtcagcge otggccgtgg 60 ccgaagccot 14 February 2007

ggccagcgaa cgoaatcgga tcatcgacgt gcagoaaoag atgctcogga
acgtoogagal dkkocdBCl @GR MY G LEEGE GGTicthat 6gFORET 9gI209CC0OJOJQYO

ttoc gt tccgo 180 cgoc gccgt.eccggecgec
tcgga“mg%f %a%% "ei%%%& AACEEECET ISR gal? gc gtc 240
aacacgagcﬁg@@gj@:@@tczatac@@g&b&a@gag t@@&a@@ﬂttcﬂmoﬂ‘%Z <211> 258

2 20> <221>
cotttomag (hacir AR ﬂ%{&@%%%@& %%g%bdpRET%OO <400> 62

tgocogaacat oo ECaIACRYERAZRBR] tOARCEROED c@g&asa@g tggecgezea at PP acgo at cct gggcea
ccgcaacatc &E&QQ&% cc@Qaa SACLHR LI el *YOGRLLY Ahgat gtt ct

gacat gct togccaggcc tgcgtctgtt 120 coctaogctc
atgcccggtcc@ecga?a‘ggc@gcsatfétae@eaﬁ@ﬁ CELEGETD éfc?%?@ttﬁtc ccBtocg gattotcgac
ggaactgctel iRt fCOBhGES Gt @ELEAIIt ggC t gat acocogsigggccgeot g

cggcatggtt ggtcoctggc 240 ggcgggcogg gggtttga 258
o> 31 <210> 63 <211> 540 <212> DNA <213> Rhodococcus

<i1> se4 hodnii  <220> <221> m sc_feature <223> 117bp to 656bp
212> DNAORET1000, OO> 63 at gggaggco accogacaco gctacgggac
<213 RN%T"@WSC%%@W ttaggagca gcgooggaag 60 (24) 14 February
<200 2007 ccgtggactc cggagcagaa acgccagtac gogaccgoaa

2%%; %@f&?@ggﬁgrg rfiggacgcgcec 120 gcgaaggoca aggacgccgc
gaggt cgccg gcggcggcta ccagcgggac 180

400> 31
atetcoaaag gaaaagecei tegogcteget gtggeteece teptgctogt gtttetecte 60

gttgcgecag ghtegoaage geogaacgtpy ttoaptgate gtteacagtc cgaagetgig 120
vogctgagag teccgeooga tocgaaeten gaanacgege tettotcgga ogttgocgeg 180
tesctegttc totetcopga apagctgegy cogttoagog gegeecagta catcgacata 240
gtgagecsag ttgagocgga gagetigsag cgopectgee teaggtogme toagtgestt 300
tepportoza tgaatetetc tgacctgtty gittetgete ticcagagic caccoglooo 360
cocgmegatt togttogttc gtggaaagty geoagtpate attactgota fgagegtgat 420
aaccogocazg potgcacttc togtatgece gittggetot ctgcaasasa ctegtzetac 480
acagaacocg tactcgatcs gotogitost ceotetgage totticotze aaggcaaatc 540
cttetgooeg angezettto gtea h64
10> 32

Q11> 285

<212> DNA

<213> Rhodocossus erythropolis

220>

221> nmisc_feature
223> 3648hp to 3902bp pRET1100

iﬁggztgggt cteacotett gettteteet cttocagagt ceoacccgice ceceggegat 60
ttogttogtt cgtggasagt geogagtgat gattactget atgagegtza taacccgcaa 120
gectocactt ctogtatzce getttgestc totgoaazaa actgelegty cacagaacee 180
gtactegate cgotogttcg togetgtrag gtotttccte caagecaaat cgtigteece 240
gaageepttt cgtea 255
Gin o9

212> DHA
{213> Rhodococcus erythropolis

a3



gt gcgcggga tgaacctgog actgtgggtg gctgaggacg gcgcctggtc
gat cacctcg 240 aagaaggacc ccgaccgcca gtacgccgca

ggt caggccg acaccgtcgc gcaggcccaa 300 gccgcgycca 4 February 2007

cggccacagc gaaaacgoag gccccggcca tgtggaagca ggtcccggoo
360 gacaagcgca oogagt oago oaooagagog gt ccggcgcg
ggg .1.galcgcgga tctcacccee 420 accaaacccg ccgaggt oaa
misgreaty
223> 436RECECHPBE BREDIGWCJCCagg gaccaaccat gccgcagtcg 480
gcccecggggt at oagccaco cggccgcgac ogaggt ogag aat coggaat
o> 33ddgactgtga 540 <210> 64 <211> 510 <212> DNA <213>
steggcascRogenaOtES st 0@t izeat €2 26poeg 2@Ickcpty SO heat ure <223>
147bp t o 656b RETI 000 . .< > t got ogccg
BEceseard: 8;8%83@ [t [o °o‘%§§a 450 q?:aé‘@t{‘ tggg%tﬁ‘gé%gg ag{é agaa acgccagt ac
etoaggeceb Eracpoglactgoaa aEgrte demyrt@gategegec $8gaaggceca '
stogorett SRIACAACAE. 4321 GOARS 1fHoanl AUO0P CTpHCO0CIYC
ccagcgggac gtgcgcggga tgaacctgcdg aotgtgggtg 180
ttictgezcayect gpaagtragpepcepey ciotatryeee tefateent tcegeaangad¥gacc ccgaccgeca

gegacacctd Ea%%gggﬁ@tg%étq 1o QO 08 NG A eRELBLE ICsP0aggoocaa
gccgcggcca cggccacagc gaaaacgcag 300 oooaggcga
cteocEazel BERESERE ‘ESS\“@@%&E@@?@%& g@é@éﬁ@é’&éﬁ“&%gaﬁ?oagc cacoagagcg
cogonogzeed Bt el HPBREE DhadeDRES YEQG Bt GiaSREEL CCACCAAACCCY
ccgaggt caa acccccggcc 420 cgccgocagg._gaccaaccat
gggggt"a“g%’gﬁgagﬂtt 'ﬁ@gaﬁé%@&‘ﬁg%?{’ LR g%&%ga&b g 0%48 cgac 480
gatzaggatC gt &0Rtectedt GefeAnt cgggant gitgardd 0 608210> 65 <211>
351 §%1€> DNA <21:§_> R% docoocus r hog%hl <220> <221>
gaggatacel fogaeeq el (opRERy e FORSEATOFh & %ﬁﬁ%a 6B pRET1000 <400> 65
geatcatga at gaacct go gaot gt gggt ggct gaggao ggcgédt ggt ogat cacot o
gaagaaggao 60 ccogaocgoc agtacgccgc aggtcaggcc

¢io> 34gacaccgt cg cgoaggocca agocgoggcc 120 aoggcoacag
<21y 58hgaaaacgoa ggcooaggcg at gt ggaago aggt cooggc ogacaagogc

212> DN

&35 Rhgh&gcousa&%?&m@g coaccagago ggtcoggcgc gtgatcgogg
at ct cacccc caccaaaccc 240

220>

<221> misc_feature

<223> A477bp to 5034bp pRETT100

400> 34

stpeteecag toaggpoggs gractacate gtogooztsa ctecgstict cecegtoeee 60

ttettogoge togozettga gretttotee ttecteztop tegoagtcat cgoigoaccg 120

gopteeteet tiotzcgega ctegeaatog aagogzaggy cogtacgeet ctitgaaces 180

gcategaage geacacotga atccecoggt attpotetot coocttegest ghogaacgtip 240

goggeptote tgecgageit gaggaagttt paaacteptt cpsgpatace cacactogig 300

ttitctttes cmoccgeagt cactgecgag agotitgaga aagttogesc teoretegea 360

gacgcgatge gegetcacoy ctgocaagta gagaaggtee cococgeacs geteopegto 420

sgagtgatig atgaggatte gatgaagacg ccgogtgaty cgppatgesc gaaagatgtt 480

gtecteeasg agratacgtt opacgetott cogEscgaga cgcgatectg gticgagcaa 540

gaggggcoge catcaiga 558

<210> 35

211> 791

<212> DNA ]

<213 Rhodococcus erythropolis

220>

<221> misc_feature
€223> 2410bp to 3200bp pRET1100

<400> 35
4



googaggt ca aaooco0ggo ccgccgcoag ggaccaacca tgoogcagtc
ggoccogggg 300 tatoagccac ccggccgcga ccgaggtcaa

gaat ooggaa tgggaotgtg a 351 <210> 66 <211> 201 §%k&§umyzow7

DNA <213> Rhodococcus rhodnii (25) 14 February 20

avgogoggaa<addBeroeg 22 2ttt Stdratad g tRR2 BEectoGbp $® 656bp pRET1000
> 66, at ca go accgagtcag

ersnsoeor A0l b R e A A DAY oo
gtgcaatteactatrodesa detetogrst gestagecem eeientese ef0g§ectcgddyccag 120
tocattest MAELAAGER L QQM%@g&&@&@@%ﬂ&that gagccac ocggecgoga

oogaggt oga aath&gaa tgggaotgtg a 201 <210> 67
ztcczcacag@qgittgtﬂmgttsggﬁiaa@r\w Eigtt (FEesEoccS rhodnii  <220>
goggctaaat<g% gt%%atg;@&?iftﬁﬁ%%t?ﬁaﬁ’g S3ckeid HRcdhfr 6360p pRET1000

a cttcg agagtcatcc ggt cg gtgcggcac

atgttgt"tca‘@&é"&@%é@ﬁ“«%@f g‘?@ a%%tg"@"cf‘;@“tag"la 3 gtcgat t tg Jeacd
tgtgccaatgt&@@Q%@t@gta@@tg&m&@aagwa@@@&m@atmggﬂﬂ@gaag 120

gt cgt cga Cc aao 0g ggcc tgatogaggt
tttta"‘t"""g@ﬁg%é% cf‘g%tg’&% 3@%&3@ 5%%5%?9% f%%&é%g c gsaé;g coagc gg c 9999
acctcganas(y ROECH 2RO RGOyt rgegac tyget@40 60daggt ggcgce

a ac cg gcga catcgccgca
wenostaci S AR AR 3@%%8%‘5%&%%‘&%%3%8&%@% cotacaga -
gaccogaactan EregElt toaar g @g anpEygeeay) cRGBtet gy tigratrgesgcAhic gt cgcgaa
tecattorssOREHANE UL, 210 3BL A0S 1ACRAAL L0ARAC! GAPCO0C 420

cgtcgacg ccgccgggga gccgatctgg ttgeccggect ccaaactcga

Ewﬂmﬂm%%ggggtttg 480 tcotggtcac agct ggaaad®hacgct gaon

agaccccgcc cggaccgcect cgccggcgag 540 gagacggt gc
éﬂ?i 3SCgcggaagcg gct cgagogc gccgccgegt gggagcagcg ccgccgcegag
912> 600 gt oggcggcg agoagttcgc agot goccgo tgggagoagg
<213 Rhoe&aﬁ@g@ga@pd gt t ggt gag 660
220>

<€221> nisc_feature
£222> 1000bp to 1500bp pRET1100

égggitaggt ctgccacaac tgiocetgaa tototzecag clicctzeaac cgctggtoag 60
geoctigcge aatcogtgac ogotgatgat ttttgetote attcgttccc ccgegetpac 120
gatgtacgoe gogcagotge ttocttocag togegtggota actggzatpe gestgagapt 130
cogageccge ghitopttpt cgegcotege pttetoepet tggagettig tgatotogea 240
cECCEUEaac gaecgectga acgtzogtat ctggotgetc gegotogget gmatatgeog 300
getgocagge ateactoees gtacgactic pacgtggace atgaagagtt gecsgaactg 360
gottototgo aaggectoga ggacgacgac attzsggact gatotgcgga gagggasata 420
gtggectget ctgotogtic togpteacgr atgatottzc gaatgpcaga actcgactgg 480
gotoooatga tggattiges g 501
Q10> 37

BIX ik

<213> Rhodococcus erythropolis

<220

£221> misc_feature
€223> 5000bp to 500bp pRET1100

400> 37
gatoctertt cpagcaagag gEgccgscat catgagaaaa toggogggag tatctoggat 60
toctatoogt ctogpecget cteagtacge geaagacgtt sgatfogatc tcgetpegea 120

sgecgetoac atcgocatge agggeasaasc Gogatccggc aeaagicaZg cgacgtacaa 180
(15



acggccgggc ggatccgcgc ogaacagtco gcggacacga agtggaagca
ggt gaacgag 720 gogttgacoa gocaagaccg ggccgaggag

caggctgccg aggcagcgcg ggtcgecctcc 780 gotgtcatggpbbﬂuwy2007

gaggccaccc gacaccgcta cgggacat gc tcgocgocca ggagcagcge

840 cggaagccgt ggactccgga gcagaaacgc cagtacgcga
cetettaget cqpecasram CRoacewEEragrtiaepaty WBELoE Fer§erdtye gafggocaagga
cgtacteotl g&%&%%ﬁﬂ%@ﬂ%& R 9REH &%&E&g gcgmccag 960

c ggacgtgc gcggg a aa cct cgactg} gggt&gctg aggacggogc
gaateoEcag F‘@Eﬁg B PR teTiysE0e Qgc@‘ﬁé%%{cg €2t cga®ccgecagt ac

ceaccagatl Q@%%@Et@co@@@c@gﬂm eSO 3eRgtd80 420? 0 ;: caagccg t
cggccacggo .oaca aa ac cCC a go gt g gaagcaggtc
gatactegtq i%@t"gaé% %@U&ﬁ%&%@%&a&&é&g ?ae% g’f%%ﬁa%? ac gﬁag agcggt cc
cgoettagef) et ) edgagCy CyGado G a’.tﬂﬂﬁcct acggegacoailaacccgocga
gatagcagcg gaéf aacgac gggctg%%q& &: cgg chggg gagc%ggcgggc c @609 ccg 1260

ggg ca gcoacocgdc cgogaccgag gt cgagaatc
gecotogate g‘gmtggsg gracet3 R0gaatt togdegricad BRG ctot@t@rt 6860( 26) 14
2R <2h3> Rhodococcus
zeacgaacy, &%&ﬁ?ﬁgé’ lifen Sgptiot ittt el S9h%7 0 pto
zetegagac SBEASCOHRETLON0. Tticfmas GRIFEYEGBEHATY t ¢Paacgogce
tatgozated E&‘&Q&Q& Eae2l. 008008190 SRBGESGIERAI086CCot 60
gccggoaag ccagcagcgg cgagcaacgc ogcgc gt gc ggaooggcaa
tﬂtgcgfttg gtoergeet kngeetarer coagEriRcgeRet I JaRg%aat gt gaccgoc
sttogztett) PERANER AL GELQEHAES A&AJ00t gt g 180 sggggegttcg
aagt ggogct cgtacagaac ccgattaccc gagtgcaggt gcggcgcaac
o> 33240 gtcgcgaaga cgggeccggat gaatggctac agcettcaacc
D %ggcccggcta cgtcgacgcc 300 gccggggagc cgatctggtt
Eﬂ%i gccg cctég aaact cgacc ggggtttgtc ctggtoacag 360
55R84' cget gaccag aocccgocog gacogoot og ccggcgagga
220> gacggtgcog 420 Cggaagoggc tcgagcgogo cgccgcgt gg
gg%g; % ? 9GePcoaggt cggcggcgag 480 oagttcgceag
goccgc 3 ggagcaggoo ogogcgaatg ttggtgagac 9900999099
<00 540 atccgcgccg aacegt oogc ggacaogaag tggaagcagg

atggttgciﬁ IARDNEIAORRARAR BOG:AAAURCAI0T 000002902
gcogag gcagcgoggg tcgcctccgce tgtcatggga 660

GGaGtEgGagg@e%@*@bg‘&“géﬁé‘c&é’fa%ﬁ’ tgepaRaal getE g cgd®agg agcagegocg
gatogoogsd AHBQEML Qﬁch%Qg g@ﬁ&&&gﬁaﬂ&c@gﬁ@@@g@ caigt acgcgacc
gaccacccgg gc?g?c%gg%‘g cg:ccé;gg%g g tc gecl:?gcc::gg ggga%ca oo %‘?g cga73§0 240

gogatogteg agaacocoog taacgggcac poacacgots tgtggecgot gecagazocg 300

ttcaccegoa cogagtacec cogtogtaag cocectegect atgcgeccec cgtoaccgaa 360

ggostoogee gogooztosa gEgepacaag geetattcpe gootgatgac caagaacccg 420

‘actoacggtg actgegacac ceattggotp cacaccgage Egcgaltcoot cgoocgazete 480

gagmoggaac toggeatcca catpecgoca acgcgctggg ggoaaaccog ategoeccet 540

gagascocga tégeestogg cogaaactes goocctpiicg amaccgeacg cacctggace 600

tacogoraas tececticea ctgegpogac cogaccggec toggzecoge gatotatgeg 660

gaszcogoac agatcasoge cacgticagg zaccoggtca caggeaggee ogatccactr 720

coagoaagcg agctacgces cgtegeggec tocattaces gotggatoas tacaaagtce 780 -

cggatgtees cogacggose tgotgtotac gapeccasst teatcgccat acaagocgea 840

cgoeetogca agatgagtsa gaagéagcgc gaggoaaace ggasacgagc gacgaagete 8C0o

gaccggaacy cattetggza gecamaccet gemogetea 830

<210> 39

<211> 840
<212> DNA

(18)



gccaaggacg cogcgaaatg gacogaggt o gccggcggcg got acoagog
ggacgtgcgc 840 gggatgaaco tgcgactgtg ggtggctgag
gacggogcct ggtogatcac ctcgaagaag 900 gaccccga
gccagtacge cgcaggt cag gcogacaccg tcgcgeagge 0023582@@82007

<213> Rho@Gd3cus gb@ElBic ggoca cagcgaaaac gcaggcccag gcgat gt gga

<205 agcaggt ccc ggccgacaag 1020 Cgoaccgagt cagcoaccag

221> mis@@6x00E ccgg cgcgtgatcg cggatctcac ccccaccaaa 1080

223> 25pedgédgagitii®haaccocc ggcccgcoge cagggaccaa ccatgccgea
gt cggccccg 1140 gggtatcagc caocoggocg ogacogaggt

<400> 39 cgagaatco% gaat gggact gtga 1194 <210> 69 <211> 936

atgorgozat CPERCESAODIITCEET SARPHELEBTERS BROEYT 220> <221>

aacctgctcgmtcgcggafgeaga{déaeocgza%&ago%&é@m&m&&&b@ PRENT1000 <400> 69
at gaat ggct acagcttoaa cctgcccggc tac gacg ccgcc a

gegaatoato plelersgad (CEREateTHE %ﬁaj‘f?&‘bgéﬁggﬁaccéé ﬁ’?%gaqgﬁggggtttg 9999

gietezscecl BRE G GO0acag o bggaten cogacgal gerrit20 24 gacccogoc
cggaccgcct cqgccggoga agao go agog gctcgagcgc

tsasor RS R GEbC BUT 0 BAR0D C OUOLR0ag Dt 000Cag0D.

gicctgatzaag@enytck edcangt Egptamgr cc@atfeact gyepgesgEag@ditccgecgecgaa

cggcgatcccttgécgﬁ%tt g:@a%gcgegg 9&9&&9& acg&%g&OQGQ&té‘gg aa@@gt oo 300
gcggactacdga agt ggaagca ggtgaacgag gcgttgacca gccaagaccg

cegcaaacco(py etgeng eagaaB®e atossatfor eyt Eatfec G ®g0 gﬂiﬁ gt cgcctce

Eaaaccgcac%@ﬁcgfg&@tc%cggﬁg AREAAEE 1 IAPRELHAEIR A0 54d 27) 14 February
007 cgggacat go togocgcoca ggagoagcg6 cggaagocgt

otozzegeoacpgRtetatre FERASHE A GHALHGD " ATtk E g Cga 8‘2: gcaaaagc

acezzcagec R AR EA R C 560602 (R BgRERasER&JC@EPJaaa 540

t ggaocgagg .t cgcoggogg €ggot aooag cgggaogt gc gcgggat gaa
ogotggatoa icg%f@%c?egéafsﬁg gcﬂ?ﬂgsgg‘? &%%E%ﬁéﬁ%éﬁogg’%& ggt cgato
ttoatogocadiGeth RN AgR A ARER QYL :paguaaghacafc0 78gccgcaggt c

oo SRS SRR S0 Lo

@10 40 agogcaccga gt oagocacc 780 agagoggtoC ggogcgt gat

it 53,,ngoggat ot 0 accocoacca aacccgocga ggtcaaaccc 840

212> DNACCQgcccgcec gccagggacc aaccatgccg cagtcggccc cggggtatca
213> Rhogeemsobggd 900 cgcgaccgag gt cgagaatc cggaat ggga

20 ctgtga 936 <210> 70 <211> 153

<221> misoc_feature
223> 2945bp to 2412bp pRET1000

<400> 40
atgaccaaga accogactica oggipactes gececoocatt ggetmeacac cgagoggeea 60

toectorcoe agotogagge ggaactegge atccacatge cgocaacgog ctegoggcaa 120
accogatoge gecgtgagaa cocgategoe ctoggeegaa actpopecet gttegaaace 180
geacgeacct gggcetaccg cgaaatuoze ttocactggg gogacecgac cegectozeg 240
googogatet atecggaags cgoacagate aacgecacgt tcaggaacce getcacagge 300
aggosogate cactgecage aagegageta ogogoogtog cgpectecat tacccgetpg 360
atcactacaa agtoccgeat gtggeccrac ggcoctgotg totacgages cacattoate 420
socatacaag copcacgegs tegoaagatg agtgagaaga agngogagge aaaccggaza 480
cgagogacga aggtogaccg gaacecattg tegzaggcag accgtggece ctga 534
210> 41

211> 438

<212> DNA

<213> Rhodococcus rhodnii

Q20>

221> misc_feature
223> 284%bp to 2412bp pRET1000

an



<212> DNA <213> Rhodococcus rhodnii <220> <221>
m sc_feature.<223> 3355bp to 3507bp pRET1000 <400> 70

aacacactca cacacaagat cgatttattc cggtacgaca Cg@@@g%gﬂﬁzmn

gtoagatgtt 60 tcggtttctg gagcggtcot ccagaccttt
gagat ccgct ocagaaacgt ooaoaaatta 120 ttggggtacg
00> 4 tcgaaccaag ccttatcagg tat 153 <210> 71 <211> 61
atgccgocaa ?ég’&ﬁc%ac £a3t>35cg&gﬁé%ﬁ&%é$ cEddgedRe | §6220> <221> misc
ature <223> 4 to 4350 RETngB - <400> 71
ceaaactzee GREEFE EoAR %@G%ﬁ’gﬁ&tﬁ¥g§°&g‘°@&€@‘ia§§ teofyt c 8t gcgt aaccct gggo
tgegEcEace Gﬁ%&ﬁ:@méﬁé‘goc@& atbrafdes aseiddOdva (drommeghd > BAS <212> DNA
213> Rhodococcus rhodnii <2t6 > <22 m sc_feature
acgttoagea é‘?%@a%ﬁﬁﬁ%ﬁcﬁ%t%%?@gﬁﬁﬁgcﬁaﬁéﬁ’fb B8 4062 72 ccgcet cgaag
gtozeggoct b&€labo@P Oisfat A Geaacgasaoant gekgocsyct 88cagog cagaaggcaa

60 a 0ag ac aqt t c,4ggt acggca
gctgtctmt’ﬁ&ﬁ%&%&% KEGEE (s Gac(fgg %%gcag%?%%}gg%gccaﬁggoooacaog
aagaagogcg QACARLL m&g&tmmm&@ag&oggﬁam@@amgag gt &jcgcco 180

¢aaccg gcgcagtgtc acgaggcgoc ggtggtgctc gtttgacagg
goagaccgtgé%’&% Gcaggg 240 toggtgagct cgcgetggge ggat cocace
agt agot ooo ogtgccggta accgottggg 300 (28) 14 February

& 3%72007 gccaagogaa gacacccacc gcggc 325
&1 DNA -

<213> Rhodococcus rhodnii

<220>

<2217 misc_feature
€223> 2365bp to 21%8bp pRET1000

<4607 42

atzzgggect ccacgogeac gatccagege ateatgecog agcogeggga ceagttecte 60
geacgggcag cogagaaccg togccgggce gicgagctge gogagcags cotgaagtac 120
cgozegatcg ocgageapgat gegaatctec accggaaczg topgeaaagct cctpeacgac 180
goacgcaagt acgcggtoag ctootag 207
2100 43

<211y 114

212> DNA .

<213> Rhodococeus rhodnii

<2203

{221> misc_feature
223> 2332bp to 2159bp pRET 1000

400> 43

atggcogage cgogegacca giicctogea cggpcagocs apaaccgteg ccgggccete €0
gagetgoger agoagggect gaagtaccge gagetcgocg aggazateeg aatciccacs 120
gzaacgetee gaaagotoot goacgacgea cgoaagtacy cgetoapeto otag 174
210> 44

211> 330

212> DNA o

<213> Rhodococcus rhodni i

<2207

221> nmisc_Teatur
223> 3197bp to 3526bp pRET1000

<400> 44
atgcotzces gttcgacicg atgtagegge gatccagtge gtetzatoge cecateopet 60

agacgoogts gaggaaateg tepgttgeca ztggocacag cggtagecac agetgttece 120

aggomcczoe tEtgtgotot tecacoczcaa coalggggaa cavecicaca cacaagatcg 180

(18]



<210> 73 <211> 5444 <212> DNA <213> Rhodocoocus
erythropulis <220> <221> m sc_feature <223) pRET1100
Full Length <400> 73 cccgggatco tcgagggggc agcdddedasary 2007
gacgccgcgt taggocgaaa acctgccgag 60 cgtctcgcac
atttattooptogodt totagooguyt ctrae gtyat gticmgmteagtcagditagt ¢ ggcaaaggcet
1 9GaaCdag@cggaggcect
aga‘m”gacga%fg"%? %%“?tgﬁg"é%a?%@%&?%% c%ttcgdgatt t cggggt caa
ttatcaggtagattc%zj:lt@wggzatgggtggacg aaccggagt ¢ ggt géyaat g 240
cttcatccga gcgcttcocc ggaagact gt gccctggtcg agacottcaa
210> 45 goctggtacc 300 tgccttttcg agaagccagg agaaggccgg
ég}g gg;cagattatgc gat gcgactt tgtcggcgag 360 tacgggacat
13 Rho@k&E6EGEARG catcgagtct tcggatctge gttttctcge caccctccag
420 caagaccagg cccaacgoga attcttcgct gaggagttcg
8 gtghggtgga tccgtcatga 480 ctggaccaca ggagagaaag
<273> 4D3EHP GA3EIgMOgETeII@agccgt ¢ gcggaggcect cagttgaact 540
got gt gaagc ggacgt gccg aaacgagcaa aacagccccc ggttccctct
00> 45 acgttcgacc 600 tgctcacggt gaaggagact gcggggctge
atggegtestt lgEgAT cagtckaaggetamed tagtegdoerctetggtsti®60 G gct t cggag
2GR L8E cOg.L,0036R0at a cgcgttcaco
°°g°g°°ggg7ag%g&§g?%g% cgccgcg?& g%gt cé%t t%&g%gc%agccgc t ggat aeog
tocacgtecat it grosicpa Jemecagye getstatiog) otT@ecoorcpgEle®t gd®Yt caat cecgg
goacezEga’ e{c@a@fﬁc % ?ﬁcc?t% QELIERY AGHGE f8RGRCCacat cc 840

aaaggctca gatgcacttc cacgat aacg cagaggtcgg
tcaaacgagcaﬁ’s’@afl}wgggt&gt%@ °tgaﬁj%'&f9§i‘§é§g‘t feteesEtegc Yt t gcgegge
gtetocctorlsR9Az6 GERLPME IQERGES ciBltianagats 960 syccgcgaacc
ggagt cggca ggcgcggcac gcgcctggge ttgttacatc tgccacaact
10> 46 1020 gtccgtgaat ctctgccagc tcctgaaaco gctggtcagg
211> 3isgccttgcgga atccgtgacc 1080 gctgatgatt tttggtctca
12> DAt cgttcccc cgogctgacg atgtacgcgg cgcagctget 1140
213> Rhogqepertts ﬁiﬁ't cggt ggct aa ctgggat ggg cgt gagggt c cgaggccgcg
@iy tttcgttgtc 1200 gcgeccectggeg ttgtccgett ggaggtttgt
ggg ;?Eefﬁg’g!g p&ﬁ&ggcgaacg aacggctgaa 1260 cgtgcgtato
tgc 0g ggot ogggtg gatatggcgg ctgccaggca taactcgccg
<00 1320 tacgacttcg acgtggacga tgaagagttg gcggaact gg
atggtggccg %t&%&?&%&cg@&g GOLAORY gebdQecc BRAOAGIACE LT gggggCt g
tgcggag agggaaat ag tgggctggtc tgct cgttct 1440
tggttctggac’ggftgtta@ge@@ﬁqﬁ‘@ataé"ﬁcé"é@ cigeneerb BES RO ¢ ¢4t ggg ct cccat gat
ecttescccdld BRelth 0GB acknP Qoo BEE AL iOQEL: EQatQPL gaBy cct cacct at
ccg g%agact ggcttacggt t ccccccgoc 1560 ggcgctgagg
toacceacoy; gk agé%?a%"%aﬁéﬁ%@%@ et etept AAEE gt titaacg ggcct ggggce

ttgcaggggg1$§3¥gccggt eetetcocte gteggaagog gatisteegt gtzggectee 300
cgtegacgoo gottotea 318
<2 47

<1 450

212> DNA .

<213> Rhodocococus rhodnii

220>

<221> misc_feature
£22%> 4381bp to 4830bp pRET1000

400> 47

atggcegete acgotgeatc tgzacgacegs GERACCEZARE tccgcgccgc tgoitegoeg 60
ECOECTEACE CEECCCCEEG Eaagegsacs Ggoaccgige cggigcgget gecogatgeg 120
garpageccg cgtEgatoga ogocgosciy Ecceatggue accggcagot ceeeecetes 180
gteogtaage gegcestege oggotatetc grgaaggtce pooogaagac cggeaztzea 240

atgtoggoee aggoggcoEc EEagelogoe pogatgogge agcagatgac gaaggteges 300
19



attgootgga tgggtgcgtg gaaaat ggag ttooaaagco gaggogot co
goattttoac 1680 ctgtacatgg tccctoctca tgggaaggca
ggagact cgc ggaagctgcg gcatgatgct 1740 gagctcttgy,
aat gggagat agcacgtgca gagggt gaag acccaggtcg caggccgt
1800 tttcggcaag ctccaagcga tggattgaag tttcgtccgt

aacaacctza guyese oRC EaGRBCEg bt YPEGEERS GectEratte sqapageca 4 ¥Bbruary 2007

gagtooctee SRA59E 040 .3 ClRl e G At AESAAGERRNAAHAAaAgo acgt oagt gc
oggoaotgga 1920 gt ggactacg cggagggca ogogagggtca

ceectogace GEEOBOBARAREGHct t gcggt gtacttctcc 1980° aagcat ggaa
cctttgocga caaggaat at cagoaogtag ttoctgctoa atggeagaaa
2040 acgggtgcgg gacctggcag gttctggggce taccgcecggtt

o10> 4g tgtcgececgge caoggotgco 2100 accgagattt cotgggat ga

G5 B doacc 20 1 ctapgacce goct Tl acen gocaot agcq gopgaoacag

% Rhf’dg\ chﬁsaoogngb 2220 gcgatgatgc gacgcacggt tacocggcao

<220>  cgcttggacc tcgtgacogg tgagattctg 2280 ggoaogaaga

&z ﬂggﬁé?ﬁgﬁgﬁﬂﬁ&gggogcca gt gaagaggt ttgtocggao ttogggatac

0 ctgtgtgtca atgacgggcc cgcactggct cgaaccctca

00> 48 gccgtcttog taoaagctgo 2400 ctgagctaga ogogcggaac

atgtoggoeg Ieebdalob CRGtdeld BldtkobdolapAEd SO REABEPITt0T 1 ggg 2460
cggcttctgg tgatgtgotg ctgogctcog tggggagaga gacccaacga

azcaacctea @RCEFAkFEe BEECS %9%%%&%&“368 Efaﬁﬁggg‘f tcdt otcccgegot

gagtocotgo QfatHeROE o A= HIEH RARGAR G BEQRE ¢eegeaP 580 gogagotttt
coat gt ggt o %?ccaat gtc agotcggtoa ggaggacotg otgttgttgc

ogectesace SEFIEICEH BERETFyt g t oogcacggg tcgattgt Ot tctgttgegg
cataacggtt ttogtogttc 2700 gcggagagtg cggctaaatg

gg}?g ?%aattgcat 00 tcgattgagc ggagcatttc gacgoggaac 2760

17> pyactggcgatga tgttgtotot gtcttcattc ataactgaag ogtattggga

<213> Rhcdgtogdut godot 2820 ccoaccat gt gt gccaat gc aggt gt gaac

9205 tgagtcacag tttctcaata gaotocaagt 2880 ttgtgatoct

221> misd teh@et ccca aaat ggggoa tgatgtgtgc gtgoctoggt tcaggggoga

<223> 465409 40483 R BBfaca cct cgaaaga aggoot ogao at ggotttga
aagct gct gg oaaogtgatt 3000 «cctgattcct oogcgtaoga

<400> 43 gt accgggcg gttoaggtcg agccgaagat ggtcagaaaa 3060

atgcegcase GeRtRIPRGY SREFEEBD %‘E"cﬁgft@%@aééé‘%ft&aa agadagcaga aggacggcac

goczzgoags 60D bALk 12 Bectha@od: R@aEd: cgRkl:eggUD cgaccgggca
t caggCaaCa ag@gcaatc&t,c acccgt a 318977 gttccggacg

segoagzant L apaCREat, BROREA T AR FUGRAPEg g‘”’%@ﬁ& ggg%cg% agtt ot ccga gatgattgco
3240 ggtttctggg tttogogoag tggttogggo atgtggtttt

%% ?gsoggoaagcgo cgtogcttct 3300 ctctgatcgc tgatctttge

<25 pNaCcctogaaag gttoggaaat gtccaaagga aaaggcgttg 3360

(213> RhoddgrEdugQigptiigt gggt gccctc gtgctcgtgt ttgtgetggt tgcggcaggt

2905 t ggcaagcgg 3420 ogaacgtgtt cagtgatogt toacagtccg

<21> mis@@@tQt gcc got gagagt g coggoogato 3480 cgaagt ggga

223> 166émae ¢R§PYBETIREt cggacg ttgoogggtg cctcegttctc tctccggaag
3540 agotggggcc gttoagcgga gggcagtaca tcgacat agt

<400> 50 gaggccagtt gagooggaga 3600
atpacgaage togrgaacaa cotgaaccag atcgogazfe cgatcaacgs cgpcazety 6o

cogicgoaga tggcozagtc cctgoagaag geztggetoe apaggteess gcaggagtte 120
geecgeatee ceggatopget cgaceoectc gacgaccagg gotea 165
<210> Bt

211> 453

. <212> DNA .

<213> Rhodocescus rhodnii

{2200

<221> misc_feature
<223> 5161bp to 4709bp pRET1000

(20)

q Fe{l:l){uary 2007



ggtt ggagcg cgactgggt g aggt oggotg agtgogttto ggogtcgttg
aatgtctotg 3660 acotgttggt ttotgotctt ccagagtoca
cccgtcccecc oggecgatttc gttcecgttCgt 3720 ggaaagt gg

gagt gat gat taotgctatg agggt gat aa coogoaaggo tgoagfltFEP'E’J‘aryzom
3780 gtatgooggt ttgggtotot gcaaaaaact ggtggtgcao

400> 51 agaac a Ctcgatoc tLogtog, ot gt gaggt o
stisctetor, PO AL 0 RSPt PTG SR8 Gagatt oot 3900
getcageczeg@btedctds ab e ga gaptatdhd tdctaogtd pomeccyt t d@t oat g gt ggctcttg
t aacg, cctgctettc
°°g°g°g""°ﬁ%§g:°%§%%%%“g%gggé‘tggg‘gg%‘%%%%ga%té%@ 028I ° tctgaatcto
getgacctect apteetstag togaicanted Geogtyeace algerattacepEateegagddbgt oo agoocaogat
gcggtagctg4tg§g? gtg&?bgl)tcclc F&‘?{g%{ YacgoQQZa acdABgaa3eR agccctgttc
cct gt cg ttccg_gc gacaggattt cgg qgtggc 4140
Etcgctgwca&t@@ﬁa&éd@@gaé@ﬁé&w @ﬁ@ﬂ@ﬁj&a@@@&ag‘f‘"'gcg‘g gacg otggaagctg
gatccgccatt&é&&ﬁc&%&gc@&@%ctﬁ&@@ Rkt Gt4gaast agap cact cgat aa
ggoattgc c gtgacga ccggccogcet 4260 __ gt ggaaacaa
G”EG“at‘"’tggCé?j’é%"E"égtﬁ"&‘: ‘&g #t oagg gt cagagatt cggo& gagg gcgggagctg
4320 gatacgggtg gtgottgcca tgoctgacgg caatttcagg

g}?i g§4gcaggatggg caccccacgo 4380 ccaagtaacc gctggtgcgce
o> pwtggatatttc ggeggtggtc tcgtgagcgg ggagaagecgg 4440

<213> RhofrR@AGOYAEY ccggcooggt agaaatcatc tttttgatgo tggcagtcag

290 ggcgggggac 4500 tacatcgtcg ccgtgactgc ggttctcgceg

29> misfk&@@gttct tcgcggtcge ggttgagggt 4560 ttctggttcce

223> 506Ekggb GYPgBETAP0 cat cgct gcacoggegt ggtggtttct gogegact gg
4620 gaatcgaagc ggagggccgt acgggtcttt gaacgggcat

400> 52 ggaaggggac acctgaatcc 4680 cccggtattg ototctcoct

atgccacacct&g@é@ﬁcgtce‘gcgaﬁégﬁ@&j@g@%@?@ﬁﬂ%@ﬁﬁ"@agg%ﬁ gagg 4740

soacogggtcOrRgtilttdd a&@gﬁga@&t@ 95&&%9 @At RcHEAR ekt CObPLLLL otttgccgece

t cact ccgag ct ttgagaaagt tcgeectgeg
aatcagccggtﬁc%‘%%&é‘ggtéﬁé%%@gﬁc ?Eﬁg"é’ﬂ’%@ #360° caagt agaga
stecsoopoo Rk AOR A ABOIIPAABHS ttteg»@macag@cagmﬁtg atgat ga ggal t cgat g

aagacgccqc at gc oga gat gt t gt go
getogtogas; %&%@%@8%03%?& g’f“ﬁ%@"g% c'%ﬁg%% ? cc 3’3” gcgagacgog
gecaccecttodt GedugHg ttb o Bl QraGaGg c@@ﬁ@%w o at ga§haaat 5040

cggcgggagt atctoggatt cctatccgtc togggcgoto toagtacggg

oijo> §3 Jaagacgttg 5100 gattcgatct ogctgcggac gccgctcaca

@il 288t cgccat gca gggcaaaacc ogat coggoa 5160 aaagtcaggc
G5 Rhﬁ%ggogﬁs%édﬁq gtgttagcto aggoagoage gaacgcggeg gttcgagt cg

tagggt ocga ccogacacac gtaotoctgg agcoott oaa

E%%?i nis % aggg gtgtoogagc 5280 cttaogtggt ttcgggactg

223 zsa%ﬁ%‘f L@gﬁ ROREG®ACOTt gga cat gct ggge tgggt caage 5340
gt gagt ctga tcgtogoatc gaccagatgt ggcccctgcg tacogacaag

<400> 53tttt(:(:gagt 5400 toggggottc gttcccgctg atactcgtcg
atgatgogot! SRS SR AR Adkck tecoathfidt czddfte fohapsidicl> HB13

tgcttgoees geategztor ttcagceoce acggictgoc icccacaaty cettooggto 120
gaccttegts gotegtttoe gettigooto gogsttottc toactealcl tecgaccgeg 180
tgogpcttet atepegatea atgtegocte glagacegea gggocgtceg cocacatcog 24{)
geactttzta gteatosage geetaatega geocgogacy gogogtag 288
Q10> 54

£211> 285

<212> DNA B

<213> Rhodococcus rhodnii

220>

€271> miso_feature
223> 2334bp to 2618bp pRETIC00

(21



<212> DNA <213> Rhodococcus rhodnii <220> <221>
m sc_feature <223> pRET1000 Full Length <400> 74
ggat ccgcgc ogaacagt oc goggacacga agt ggaagca ggt a
gcgttgacca 60 gccaagaccg ggccgaggag caggctgccggﬂal%%r'garyzow
<400y 54 aggcagogcg ggtcgcctcc gctgtoatgg 120 gaggccaccc
atgcgotesa eaterESt GRasECeRY A B alceceres e FETE gy gagagcge cggaagecegt
ttgogponga toERtog @0 @&E&%Qﬁc&&ﬂm%gﬁgt%@tﬂm CcgazccgcaaaagcC
ccaagcagaa cgcgocgoga aggccaagga,.cgccgcgaaa
cttogtoest gl beessy g’&@“fg&’{; &%ﬁ‘g‘iﬁ%g'st&aé”gt&‘i“a%% cﬁ%& g9 gﬂe?c gt gc 300
ggcttgtatg%@t&gﬁ& @@&tggg% gﬁ@a@gggccgtgggdcg@ﬂbgm?ga@ggogo ot ?gt cgato
aoct cgaa aggaccpcga ccgccagt agggccgcaggtc
ctttgtagte é@‘éig&%éé%?gg?é? &%@8@%&9"%& ccaagccg 42 O%ﬁg ggccacggc
cacagcgaaa acgcaggccc aggcgat gt g gaagoaggtc ccggccgaca
E%}?i 325480 agcgcaccga gt cagocacc agagcggtcc ggcgcgt gat
cgogget ot o aGooccacca 540 (31) 14 February 2007
<212> DNA .
<213> Rhodvap@s gbwlgfd ggt caaaccc ccggcccgcc gccagggacc aaccatgccg
90> cagt cggccc 600 cggggtatca gccacccggc cgcgacogag
21> misgfagagaat c cggaat ggga ctgtgagcag 660 agagcgagaa
<223> 290¢pgct BMYtrBETHAY 0gt aggg aacagacgoa ggcct ggcga agcat gt ooa
720 agaacaccat cgatcgctag aaggtcggtc gtgcccaggg
<400> 55 tgcccaggat gcgtacataa 780 ogcgogaaag,gtgcat acct
atzggtetos Gegteac csé&tcgé%g geEgtein a%f%ﬂg%é%g%ﬁt ga?"gt tca 840
coootggacy B EHodth g tib it eBkCatecetagaet gai-Bagggded t ggt agt gggaggce
agccaggttg 900 ot tgdct ao tcgc 1 Lt cgggot coacago
a°gggcgta°6§%§q"’é¥6ttﬁa€°g§°§‘&5%5&66%?“9 gy E‘%% Y60 “ttcttccacc
gttaczeeer@éteacth tb@ztaQp gRagatd tlodcgogractgersgadécccag t acgegt ogg
1020 ttccoggce C ct tagy Cacagggccg
°°g°ag°g°g§§%§°§%g§tg T %g 6%633%%9 ggg%g%& %(E:Jégg?%c ccg ttacgcagcg
sttegactort ayiegyeqy Eetycaglea@tezaggt agaacgt gag cat g"geacgag 1140
ottcccaoot tcatcgccga cgacatcgtg atggcoagaa ogttcgacag
10> 56 ccctaacgge 1200 caggtggtgc tcgaggtgaa cactccgcgg

%12; gmccgttcgatg ot gcggcooo ggagggtgac 1260 tactgctgca

913 RhoRGicbRGHGRL cagogggaac atggatgccc cttacgacgg attcggtgge
1320 ggcgtcgacg cagtgcaggc gctgctactc gcattggcca

<2§?§ Lggeacacga ggaaottogt 1380 caaacttcgc cagagttgac
2523> Tég@p%ﬁf@&gﬁm@gacgaacc tcggtctacc ggtcttgaac 1440

~atcaagcccg acaacgcgat cgaagccgtg gtotcattoc ccgctccCg
ooy 56 At gttgegea 1500 ctttcacccc tggcactoat gtaccgaagc

ateozeattel HOQREI0ARRAGHPLIPT tagpegtc etEeprc®56060 ct t cgegtt g
cccatgctgai%tﬁt%&gg%ag%gg 226099996 . J59L9¢ 688t 52999P9999 tgtgacctgg
cecczoctgs ggtogegoes gttccopaac geggiccgea ctgccgacgy gaagtpgate 180

attoccetcg gtgacctatc agoggcaggg clgagaccag ggaaaatﬁgc gaaacctgec 240

cogetzacco cticaaatga cogggtecgt pacetggoag ctpagaacgc cgagetccet 300

cagoEccieg ooptEgcega agocotzgce agcgaacgca atcggatcat cgacgtgeag 360

caacagates tocggatgct cgaagcooeg coggtgtepe coctggagec cgoggopgit 420

ccagtggoge gtoogeogee gecegtooog gocgeogats gtogggcage tacgggegee 480

ctggocogga tacgtogace gottotogge tag 513

210> 57

S5 o

<213> Rhodococous rhodnii

<2205 |

<221> misc_feature
<223> 1680bp to Z162bp pRET1000

22



gtt oat gaca oogctaacac ggtagggaaa tgcggattga actagttcat
ttggggaeog 1680 atgacctgat gaccggggat cgtgacctac

ocatgctgac catcgoogag gcggtggacg 1740 cgacgcagac 14 February 2007
cagt gagagc acgat caago googoctgog gtcgggcgcg ttcccgaacg

1800 cggtoogcac tgccgacggg aagtggatga ttcccctcgg

<40%> 57 t cct atca aocagg gaaaat ggcg
atgacogege 3 JEEE‘FB 3??&“%@% %@%%% agfctg% 5%’a°lg% c’% “€9g g%c cgtg 1920
acoagtzaga ACGEaGGO agccstcfpgaregacEtagetacegtitezagec g¥ct ggc cgt ggccgaa
actzoogacy %g}g%ﬁ%? 5&?0000%: e RARED AR gtc&géa&'é catg gacgtgcago

CCgQg gctc gaagccoggo 2040 cggtgtcggo

gegaaaateg Cehgglae cwest oy rotyeaateoaceagrgiEesigict ccgfcgcecg ceccegt ceegg
gotgagaacy %}ég%tccg 9&90%9:@% &gﬂgﬁ&gﬂ%&g& AEgAgeICce®m tggcccggat

aatogeatoa ctgqagzé@@ ERPRO2EFER BfGREERL Y TOPRBERCTHEE R c g

cgacgg ottcto aggagot 3‘%@10 cgcgtzg%tg
ggaga

soootagage ctgegg@gt q&@g%@&@&%wcg&&aﬁ&%@@&cza& oaggccctg ctogegeage
gcoc gtt ctoggct 98% cgt gcgagga
ggtcgggcaza&mg@gﬂtgeé@@gﬂ@@@&?@gﬁ@’cgﬁéﬁ Sttt 2340™ ggat cgt gog

<105

211> 450

AP
<D

<2205

221>
2P

<400>

ogt ggaggco cccatcttct cggccagctc gcgagectgtc tgcttgeggce
b8 2400 ggatoggtcg ttcagogccc acggtotgcc tcccaoaatg
ncgttcecggtc gagettcttc 2460 gotcgtttcc ggtttgoctc
Rm@ﬁ@akhmmmc tcactcatct tgcgacogog tgcggcttgt 2520

at ggcgat ga atgtggcctc gtagacagca gggcogtogg cccacatccg
nis@9aakitgta 2580 gtgatcoagc gggtaat gga ggccgcgacg
1718pe gc JtoagaRETIYDL t gct gg cagt ggat cg 2640 ggcctgoctg

tgaccgggtt cctgaacgtg gcgttgatct gtgcggcttc cgcatagatc
58 2700 909900ccga ggccggt cgg gtcgccccag t ggaagcgga

atectgaccat thdooRgERg GEESACAIE eBLAGIFPYEREBTC P34 FEbruary 2007
cecotoezt AR E9 %E&aa@@@@ﬁ@ggﬂ;&c ce@é‘c@&&at fe@eaitCcgagyccga tcgggttctce

cccctcggtgta@%d‘i‘;@e @écéggéottf é@@cé Kolav é%ﬁacﬁgté

gcgcgat 2820 cg ttt gccagcgcegt _t ggcggcagg
%‘%88680 agggat cgco

gtgaccccttgﬁia%&% QE1Qce0R6 oG RRicdd . @icgleLotgitcgac @t gagt cgggttottg
2940 tcatca C ccgaat%%g“ tccO t ggacggcgc
orcoteecor AT GEEE T B BARLG P G00° &cgg%ccgca aggcgagcgg
caga‘tgctcc@git@&@%&%cggﬁgt‘&ﬁgm tdegpegergtacrattc@ggabct gcc 3060
steeomsts SRCRRE S d SR s L Rhes b A p00agnt ot coacgat cqe

0 cggocgcoga cagcgcccgce

goocgeatacagyEgEepy dgiceecieg ggt ggt ¢ aaogt coacg 318030 acgagcaggt

<2107
Q11>

<2207
<2217
223>

<400

tgctcaatgc ctgcgggttc gactcgatgt agcggcgatc cagtgcgtct
55 3240 gatcgccgca tccggtagac gccgt cgagg aaat cgt cgg

1 gﬁﬁttgccagtgg ccacagcggt 3300 agccacagct gttcccaggc
213> Rho

ctcacacaca agatcgattt attccggtac gacacgccag ccaagtcaga
;égttttcggtt 3420 totggagcgg tCCtocagac ctttgagatc

GOGCHGHG tgctcttcca ccgcaaccat ggggaacaca 3360

$@gaRrasgt CCacaa attattgggg 3480 tacgtcgaac

caagccttat caggtatccc ggggttcOgg gggt gaacac caccctccga
3540 ocggtccaga atccgtcgat ctcacctatc cgctcgaagt
60

atgattccccﬁféhg&@&ﬂta@@gcgﬁog 3LaReA0 cBhdfat geogaracct
gacccggtga coccttcaaa tgaccgeste cpteacetys cagcigagaa cgccgagetc 120

cetoagcgec tggocgtees cgaagoscty gocagegaac goaatoggat catcgacgte 180

cagoaacaga tectoczgat gotegaages cggooggtyt cEEcccizZEa ECOCECHECE 240

sttesagtee cEggtooges googooogte coggecgeos atggtoggee agotacgpes 300

geectggoce geatacgicg acggettote gectag 336

<210> 60
<211> 288
Z12> DNA

<213 Rhodococcus rhodnii

{23



cactgctggg ctcccagcgc agaaggcaag tgaaggcaga Cgact gcggg
aggt aagtcg 3660 ggtacggcat gaggtccttc agaagcggcg
t cgacgccag gcccacacgc acaatccgct 3720 tcccaoga

gacaccaccg gtagcgccOc ctgGaaccgg Ogcagt gt ca ogag‘glg‘lgbggﬁrymw

3780 gtactgctcg tttgacagga actgcagggt cggtgagctc

Q> ct gggcg gatoccacca 3840 gtagctcccc gtgccggtaa
%g;; '{‘é-f. E‘%ﬂ SPgeTRBMRagogaag acacocaccg oggoagcgat 3900

ggcaat gcac gt ggat ggga acaccaccca gaaccaggga aatcctggtg
o> gp ccggcccgag 3960 acgatoccgg cgoggt aaga ccacaccggc
atgzepaanc GBESAdE @tbcAc BLeCR AU geaaRaad402060 caat aaccac

cccat gagce cggt acaa, gcgccgac cgg gocg ttaggtgcgc
aacgoegage &ﬁ?gﬁ?ag%@ 3@8&@%@% gﬁggaé%%ccﬁgpé%éﬁ 5%"8%%\% c g? %Og ccget gggeg
atcatcgacg GRAGLEHRE GitgiGEg eigdoiaacocdibdPet atgrgaecgtid ct gaccggt g

t ctoqgtc tcqttectc C tg gtca 4200

BABCCCECEE 3&%‘%&’&%‘8 ARGty gcéﬁ’f%%gatcg%%%%c%% gcgg ct 3@? ctgc gtctccctcg
gcagctacgs Qb @ gdst cakatdR6 Craceegfbotcatcr@t ggt gaccag# caccggagceg

agctatgccc agggttgcgc agtgacttcg 4320 tcactgcgta

@i 61 accctgggeg ctcgectcce attcgettcg ctcacaggag ggggecgt cg

%12; %ﬁﬁ4380 at ggccgctg acgctgcatc tgacgaccgg cggaccgagg

313> Rhodo&eQE 9RAE tgcttcgcgg 4440 gecgetgacg cggccccgge
gaagcgcacc cgcaccgtgg cggt gcggct gaccgat ggg 4500
g%g?g - gaggaggecg cgtggat cga cgccgeget g gecgat ggec accggeaget
23> 100655 98 9aHy BeETHOOO0 gt gogt gago gggcggt ggc cggltatctce
gggaaggt cc gcOcgaagac cggcagtgga 4620 at gtcggogg
«oos 1 @dgcggccge ggaggtcgec gcgatgcgge agoagat gao gaaggt gggg
atzacceeet 468 Bcct A 3QRAERE gﬁoo@ﬁm@zigcimgn deggtegat 60 aacgccgggo
aggt gccgt ¢ . gcagat gacc ct agaaggggt g
e SAE L R0 08 o0y AR SRC! S 0oy
{ectogaage COEYCARLLE AGEYCCCYE bAS CratEgraLat werytEoRseEgtEcasgt J& cg0g aagat cagca
oacogeccst SARERT G82::8435 052600820090, &LAA6A0Ceko at ct gcacyg

aag gccacoccgc acagctaccg 4920 caccgaggcg
gacggettct pgrotrgge tebpa tt gccggegg gacggtgatc gog&@htogg t gcaggt cac
' 4980 cgccaaaaac ccgacccggt gggggcggga cttacgacgg
21> 62 gccgccgcga cgaacgcgcg 5040 (33) 14 February 2007
<ﬂg gﬁggtgggtaag coggt gt ggo attgctcgot gcggtgcgcg cccggggatc
§m$ RhoShERElE Gh@R®@ 5100 ogataccgag ttcgcggaca tcgcgcagac
ggt cgccgag cggat gggct tcgagagtca 5160 tccgtgggtg
e égﬁgcggc aogacgacga coacatcoac ctggctgtct ccogggtoga
<ﬂ$'aw§§ 53bh thRETMAQJYC gt gacct gga agaacagcaa cgacoggt gg
aaggt cgt cg aggtgatgcg 5280 ogaggtcgaa cgcgogcacg
«ago> 62 9cctgatcga ggtggctaao ocggagcggg cccgtggecg 5340
atgctateg GOAAGPEE agDozaYL JPtyyage dtactegerogogeeggt gégacc ggoaaggt gg
cgca gt ga, ccgccgoccg
oot adnar £0 S ELERIG, QBARKLAm Cr et o
sostacgetogpagetasy ttindceaigh azoperat taceabicomertictyesagd®cgge goaacgt cgce
ctcsstosce Facepssedd AARCHHA.£00R 1 ARLE: AkLARAOCTAD caacctgece
ggctacgt cg acgccgcogg 5580
gEczzecegy gEEttiea 258

<210> 63

<Ai> 540

<212> DNA .
(213> Phodocoseus rhodnii

<220

£221> misc_Teature
<223» 117tp to 656bp pRET1000

400> 63 ‘
atgezaggce accegacace gotacgegac alpolcEcsg cooaggagea ECEGOSEAag 60

(24)



ggagccgatc tggttgccgg cctccaaact cgaccggggt ttgtcctggt

cacagctgga 5640 aaagacgctg accagacccc gcccggacog

cct ogooggo gaggagacgg tgccgoggea 5700 gcggotcgngebmarymm

cgcgccgeccg cgtgggagca gcgccgccgc gaggt oggcg gcgagcagtt
cogtegacte SxffabhgazOEnEitdc00McRGE egaaao «aggaecgcye gaat gt t ggt

agacggcc c 5813 <210> 75 <211> <212> DNA
gOEaagEocd %ﬁ%gﬁ&ﬁ%%gg%@é CEFoR SEFRTEFCte 5‘?%@‘222?@ m sc_feature
gtgegegzea W22 Ctecedd Gdippt ot otedd289 lopEe@ RET F080ctca<40B8 75 t ogoct at co

3CC C oo a agigttgcg cagtgactto
sassacsace (JAHIACERTAGAIAAY IR0, Bl 000 000, 108

gocgogecca egRebRuAgeIAaesDE FCoRIER GEIBRRBAIS ERPOPRERT opBPi s <220> <221>
gacangozon WearFoaleCBbddfaBor Pdiriact Qdebicd:p 186308 PRRI1100 <400> 76

t oacagagac agogaaaacg cctcccct g%aqgtcaatccgg ttaccgccgg
2003220008 QEILEIGHRGERGOTET CERFERGHEE ErGAEch EBEEESE c o't ogcooot o

gecoogezet HRARAGCIERIR! @RR0ag b Gogesa? Hdeetdtda <2848> 556 <212> DNA
<213> Rhodococcus erythropolis <400> 77 gaagcaacac

aio> s4 Cdaattcgec cattgccgat ogctcagcac gecccccegtt geggatttca
&11> 510 60  tggggcaact gtgcccgeccc acatcaacta ttcgagtccg

212> DNA gcgcgccgag gctatatgga 120 aaattattog actacgcaaa
<m3>Fm“§?%§%é@%é& at caggt at o ccggcgacac cccccaaaac 180

220> ctcotcccca ccaaccoctg ctttttgaac ottgocgcgo tggatcgttc

<221> misocfagtunect 40 ggaaccctgc gagcggaaag ccacggtcgg
o ‘”hcg"cgzﬁr’g@ gméaagaggt gt gctcgggttg 300  (34)

<400> 64
atoctomcce cocazpagca goEcoEgaag coptggactc Gggagcagad acgecagtac 60

EOEACGEDEA BAECOCAAs ASEAscgcgee EogaagEcca aggacgecgc gaaatggace 120
caggtegcog goggoggota coagegErac gtgogceeea traacctgop actgtzzgie 180
getgaggace gogestgrte gatcacctos aagaaggace cogaccgcoa ghacesceca 240
getoaggocg acaccgiGEc goaggoceaa EGOEOEE0Ca CEECCAacage §aaaacgcag 300
goccazecea tgtggaagca goicoogEcs gacaagogca Gogagtcagc caccaZagte 360
gtecaececg tegatogogga totcaccecs accaaaccog cogaggicas acGCoCgEG 420
cgoogosagg gaccaaccat googoagtog gocoogeget atcagocace cggoogegac 480
cgaggtopag aatcoegaal ggractgiea 510
210> 65

11> 351

{212> DNA

{213 Rhodococcus rhodnii

220>

221> misc_feature
{223> 306bp to 656hp pRET1C00

<400> 65
atgzacctec gactgizzet gectzaggac gecpcolpggt cgatcacctc gaagaaggac 60
CCOEAcoEce agtacgscee aggtcaggcﬁ gacacogtcg cgcaggoocca agocgegges 120
AGEEGGAGAE GEaamacgca gEeccaggeg atgtegeage apgstoocgpe ogacaagoge 180
accgagtcae ccaccagaps getooggops pteatogogg atotcaccoct 5accaaaced 240
googazgtea aaccccogge ceeecaccag ggaccaacca tgecgoagtc geccccggze 300
tateagcoac copgccgnEa copaggtoga gamtooggaa teegaciele a 361
210> 66
211> 20

<212> DNA B
¢213> Rhedococcus rhodnii

(285)



14 February 2007 ggctttgcgt cggtggatgg tgagcacagg
cgggt gagt a cggoggt act cccgggagct 360 gcttcgagct

gcgggaggta ggtcgggtac ggcgcgcaga gcggaagcgt ggtcggt ggt
420 tgttcactot tctgotoggc cgaatcgago googgcogad4 February 2007
t cgagogoog googaat oga 480 909C3Xg0cg aat cgagogc
g%g?; nsS99g0gaat o gagcgeogge cgaatcgtta gttcggtgtg 540
<2735 45600 G6&b Ofk0@ot oga 556 <210> 78 <211> 259 <212> PRT
<213> Rhodococcus erythropolis <400> 78 Met Phe Asn
wops eg S€r Ile Gu Ay Arg Ser Val Val Val Thr Ay Ay Ser 1
atgtegaaee 2pgk@odkb coabasfoehoteakict hogadagpueebdopecdet ¥mI Arg Val Phe
Ala Arg Ala dy Ala 20 25 30 Asn Val d_ou Met Thr Al a
stastonons A1 oRED AP R ED AR LRI AFGERT Al 35 40 45 G u
ggacuaacca Gkopechettl cidsneeet VattoettadrogesClogn dkaaetial 380 Thr Leu G n

- Val 50 55 60 Val Thr Asn Pro p; Ser Lau Ala Gy
seatocasaa (BrsoftB 2 01 00 0% VA 2 G U 65 0 7270 Arg His Ay

Gy Ile Asp Val Leu Cys Ala Asn Ala Sly Ile Phe Pro 85
i 87,90 95 Ser Lys Arg Lou Gy Gu Met Thr Ser Gu Asp Met
<212> DNAAsp Ser Val Phe 100 105 110 Gy Val Asn Val Lys Gy
<213> Rhodpppocup |reodpis Ala Val G n Al a Cys Met Pro 115 120 125
<2205 Trp Leu u Thr Ser Ay Arg Ay Arg Val Val Val Thr
221> misSéatuber |le 130 135 140 Thr Ay Pro Val Thr Ay Tyr
<2z3> SiMop o G REY®er His Tyr Ay Ala Ser 145 150 155 160
Lys Ala Ala Gn Met Ay Phe Ile Arg Thr Ala Ala lle
400> 67 Qu Leu Al a 1651t 170 175 Pro ’IE%S g h&ge Thr 1l e Asn
atggeotice Reagtoglop eEgRieqsr BLEpaECROBNRRACRAST "“‘i@r 0 185 190
gotptetoce gegtogatti toaggzcgte acct@gaaga acagozacga cogetggaag 120
gtoetogage tgatgcgogs ggtcgaacge gogeacgece teatcraget geceagcoce 180
gagcgegcce glEgccEste agecagcagt gEopagcaac gGCEnEcEEt ECEEACOEET 240
aaggtgsoge agogspaces totgagegaa atiptzaccg cogeccgega catcgecgea 300
geocageete teggeecett cgaagtegoe ctogtacaga accogattac cogagtgeag 360
gtgcgececa acgtogegaa gacgEgcosg atpaatgect acagcttcaa cotgococgee | 420
tacgtogacs cogcoggeea geogatetege timeopgect coaaactepa coggzstite 480
tectggteac agotggaaaa pacgotgacs agacocoges cggaccgoct cgocgpcgag 540
gagacgatge cgogeaageg gotogagoge gocgoogopt gEEAECageg COEGCEGEAE 600
gtoggezece agoagtteoge agotgocoze tzezgagoagg ccogogogaa tottzeteag 660
acgzcogEee geatcogers cgaacagtec gepEacacga agtggaagoa ggigaacgag 120
gogttgacoa gecaagacog ggccgaggag caggctgecs aggeagcgeg getegectoe ?80
gotetoatep gagzccaccs gacaccgcta cgggacatge togocgesca EEagcagess 840
cpgaagoegt ggactecgga goagaaacge cagtacgoga cocgcaaaagc Goaagragaa 900
CHGECOECEA aggocaagga cgoegogaaa togaccgags togoeggoge cggctaceag 960
cggeacgtee goggeatgaa cotgcgacty tgggtggcty eggacgeogc ctggtegate 1020
acctepaaga aggacceega ccgocagtac googeageto apgcopasac cgtogcgoag 1080
ECCCAAECCE CEECCAacERc Gecagogaaa acgcagecco aggfogaiets gaagoeggto 1140
coggocgaca agegoacoga gioagocace agagezgtec ggcgogtpat cgeggatete 1200
AGCCCCAcca RACGCECCEA ZEicanacss COEEGCCECC gccagggace aaccatgecg 1260

cagtoggoos cggegtatoa gocacoogge cgogacceag gtogagaatc cogaatzgea 1320
ctetza 1326

210> 68
(26)



GQu Ay Lau Asp Ay Lau Gy Gn du Tyr Lau Asp Gn
Met Ala Ser 195 200 205 Ser Val Pro Ala Ay Ser Lou
Ay Ser Val Qu Asp Ile Ala Asn Ala 210 215 220 Ala

Lou Phe Phe Ala Lou Asp Gu Ala Ala Tyr I|le Thi Kgbyuary 2007

gg}g 6;&4@' n Ser 225 230 235 240 Lou Ille Val Asp Ay Gy Gn
val. Lo Pro Gu Ser Ala Met Ala Lou 245 250 255 Qvy
@i s AT U ST 2 Tee ea150 i (35) <213>

2%%?; miscghﬁdrococcus erythropol is 14 February 2007 <400> 79
G5 BoroR L ebeaakiogcat t gaagg tcgttcggtc gtcgtcaccg geggt agcaa

gggcatcggc 60 ttgggaatgg tccgggtatt cgogogcgca
400> 58 ggggooaat g t gotoat gao cgcgcgagao 120 gctctgactc

stgogegape QR L0dcSecEE COQaERE teatdot@at@ghb@et { CG0 ggcgc ggtctccaca
180 cttoaagtog acgt cac%a%a t ctc%glct chettggeeggta

BEOCBEGAZE FORRYEEIRFA AR OHE] 88"5‘&56%35332 & EGECECygag gaat cgacgt

cgzeacegte CadzEHa@ICETigooa EUCtDe dosbatdze cagrzgigaal§eggt t g 300

gegecettog %g‘%gca%ci%gagag%% %ggggt%gg %SE‘E%SQE%Q 3GR9G.0t a4sh 0ggCy tcaacgt caa

0acgcoy aagcgt gcat gccgtggcetc
gtegogaaza grAGARRAtt mbigectry Cgtttrgma deoggetiy baieagpeet 20300 acat cgt cga

g tRLAREE R0 L AL RE YBkicP Ot HHCACt @ Oggggcaage
goceessage %%?ﬁ%a%g%?gcg% E%at gggg'%ctgtq cat ccgaact gctgecattg

ctgganaaga CEGIEEQRECRIETOE RS HGUERG DR COHBURRES: AXERIERhact  ccgt ctt gec

o SUEPE R MpsgRO daosognd L0210 800
ggcag
cagttogoag efgfce&j'agg@%ﬁcagé%(?g"gaqa%é 6&%&6’%‘“ 3@8&55&% gt %8 ctttgcactg

atcozcgocg SRHIRRIGERRQ! tafad- %d CesaghadzC dTEL e 20600t t gat cgt ag
atggtggaca ttcttccgggag%cggg%ﬁﬁéggéﬁctcgg cgaactgtaa

caagacces GUSPREaECIBEREcoRYy BSAqEpese 1 <213> Artificial
gecoacoora CRAORcE<EE2Rrcipr dotBragk NWddeckdt) zaagot@iRe- STRO

actooggags agaaacgoca gtacgogace Ecaaaagcot aagcagaacE GEGOEGEaas 780

gocaaggacg ocgegaaatg gacogaggtc gecgeorecy gotaccageg geacgtecee 840

spgatgaacc tgcgactste egtggcteag gacggogeot ggtogatcac ctegaagaag 900

gaccccgace gocagtacec cgcaggteag pecgacacog tCEGECAgEC CCaaguoate 960

gocacggoca cagogaaaac geaggeccag gegatgtgga ageaggioce ggccEacaag 1020

cgeaccgagt cagocacoag agcEgtcege cecgtgatos cggatetcac scocaccaaa 1080

cocgeczage toaaaccnce gEecogocEs cagggaccaa ccatpcogca gloggcecog 1140

geetatcage caccoggocg cgacogaggt cgagaatceg gaatgggact gtga 1194

210> 69
C 211> 936

{212
{2187

<220>
<2215
223>

DNA
Rhodococous rhodnii

misc_feature
5534bp to 656bp pRET1000

400> 69
atzaatggct acagcttcaa cotgoccgEe tacgtegace CUEGCEEEER geoeatotee 60

ttgecggect ccmaactoga cogggettte tootgetoac agotegaeaa gacgoigace 120
agaccoogse cpgaccgcel cgccggozag Fagacegtss CECEEadgeg getogagege 180
gccecoEcet ggEagcageg ccgoogogeg etoggeggog agcagttege agetgecoge 240
tzegagcage ccogogogaa Lgtigetgag acggocgeec ggateogogo cgaaoagtoo 300
gegzacacga agtggaagea getpaacgap gogttgacca gocaagagog gECCEagEal 360

cagzetgoos aggcageges Egtogoctee gotgtealgy gaggecacce gagaccgeta 120
@n



gaatcttctc gttgatgcag atcaggtc 28
<212> DNA <213> Artificial

82 <211> 34
gﬁlner (MAK Pat F) <400> 82
eceacaleo EEQEYER HEHGGIoCEEgcE! L tpssEp 8

<400>

<210> 81 <211> 26
<220> <223> priner
R2) <400> 81 otgactoogt agtgttctgc cagttc 26

<212> DNA <213> Artificial
accact
e 3H0

( MAK
<210>
<220> kBebguary 2007
ca gatcaatcaa
<212> DNA

cagtacgoga &;)gélagﬁgdbd’cﬁdgéakéélo@égccgtfgza%écaSé%Q&cG@gdaa’mr54() MAK Hi's Bgl 11

tggacogage fcgtgabggcﬁgﬁém@fg@é@%"ééf 5588%*53%5& %gcgf% >

cttagatc
<211> 35

teegtegoly seddgieecNbet ossi2 1285t cgAlich iafdab @b coze@@@e> <G23> pri mer

OOre -Pst51

gocgeagete égé%cé 3020, c& BoEgaE. gtccca%gcg céggc%cgg§ 4..29559Ct gga gaagcaacac

acgoaggess aggogatete gaageagglo coggeogaca agegoaccsa gtecageoeace
agapceetoe pEcEcetEat crogratotc accoccacca aacccgocea gEbcaaaces
GoEgcceges gocagggace aaccatgeog capteggoce cgggetatoa pocacooegc
cgogacceag gtogagaatc cggaatgeea ctetga

210 10

211> 183

212> DHNA .

{213> Rhodecoccus rhodnii

{2200

221>
(223>

misc_featurs
3356bp to 3507bp pRET1000

00> 70
aacacactea cacacaagat cgatttattc cgglacgaca Cgocagecaa gtoagatett

togetttete gagcgetoct coagacoiit gagatoogot coagaaacgt ccacaaatta

ttgggstace tegaaccaar cocttatcage tat

AL 2|

&E11> 61

212> DHA

<213 Rhodococeus rhodnii

220>
{2217
228>

mi s¢_feature
4790bp to 4350bp pRET1000

<o T
gagotatmoe cagggttgee cagtgacite gtoactgegt aaccotegee gotogeetco

5

<21 72
<211> 325
<212> DNA N
<213> Rhodocoecus rhodni i

<2207
<2215
{223

misc_featu
3570bp to 3894bp pRET1000

ggggicgggg tecttgagtc aptracagea ccactgotgg golcccagcg Cagaagecad
gtgasggoag acgactgose gaggtaagtc gggtacggea tgaggtcctt capgaagoggs
gtogaczoca ggoecacacg oacaatcoge ttoccacpag ggacaccace ggtagceecs
cetgeaaccy gegeagigte acgagzcgee getactzoto gtilzecams aactgeaggs

togptgagct cgogctgeee guatoccacc agtagetoosc cptgocgeta accgetigez

(28)

180
840
900
936

60
120
153

60
61

0

120
180
240
300



<210> 85 <211> 24 (212> DNA <213> Artificial <220>
<223> prinmer (P7) <400> 85 cgccagggtt ttcccagtca cgac
24 <210> 86 <211> 30 <212> DNA <213> Artifici {
<220> <223> priner (PUE70 F1) <400> 86 ggcgt at cBtrebruary 2007
gecaagogaagagepeetatagc cgt ctt cacc 3D <210> 87 <313> 35 <212> DNA
<213> Artificial <220> <223> prinmer (pQE70 R1135Bm
<210> 73 <400> 87 ggttggatcc gtcatcaccg aaacgcgcga ggcag 35

{211> 544 I 9,
9195 DNA*210> 88 <211> 34 <212> DNA <213> Artificial <220>

<2135 Rhododoears eRVthia®iis( P1204rep- Ec2958) <400> 88 cgcggaattc
gaccaccacg cacgcacacc gcac 34 <210> 89 <211> 8134

<220>
G915 misefenfize DNA
<9235 pRETTI00 Full Length

éﬁggggazgc togaggggec agcEgacgaa gacgccgegt taggoogaaa acctzcoeag 0
cptotegeae cocgeattte ggoetacgig cgtcagatag cagescagtc ggcaasgpet 120
geaattogoe ttetectgot ctogcazcga gogpagecct cgatcatiee ceecaatgoy 180
cgttogastt tegzegtcaa gatgactcte ageetemace aaccegeagtc ggtgagaatz 240
cttoatecega gogottecce geaagactgt gocctzgteg agacoctteaa geetgetace 300
tpeoctitics apaagccagg agaaggccgg cagattatge gatgogactt tgtogecgag 360
tacpggagat atgogegage catcgagtet topgatetge gttttotesc caccetccag 420
caagaccegg cocaacgoga attottoget gapeagticg gtetegtzeza tocgteatga 480
ctgpaccaca gEazagaaag CEcaaggopg ogasgoogtc gogemagect cagtigaact 540
petetgaage ggacgtgecg aaacgageaa aacageccos ggttocotet acgttogace 600
tgctoacggt gaaggagact gogeggctge tgagagicag tcaggoaact ctitaccgge 66O
tgettepeag teeggaagea cocacataca cacggategs tegacegata cgoettoace 720
gogagtogot gegtoggtic atcgamccrs gtegateaacg toacagagac agogaaaach 780
cotoceotee mteastocgg ttaccgoogg actggggeag gcgottcgac acctacatcc 840
gtogecocte gaaaggetea gatgeacttc cacgataacg cagapgtcge acaagaggea 900
agamctgoop tiotctoeoe gttmeposge gtagecgeca agogegacgt ghetgacgat 960
geapegaage ggaztoggoa ggegoggcac gogooipeee tigttacate teccacaact 1020
gtocgteaat cteteccags tootgasacc gotggteaps geoitgogga atcogtgace 1080
gotgatgatt titgetetoa ttegticcee cEczctgace atgtacgegy cgoagetget 1140
tecttecagt cgghoectaa 6tgggatggg cetgageetc opageccgeg tttegttgtc - 1200
gogccteece tietooeott geaggtitet gatotogoac googogaacg aacggectgaa 1260
cetzegtate tegstgctor ggotopgete gatatpeege cteccaggea taactegecg 1320
tacgacttog acgtezacza tgaagagttp geggaactog ctictotzea aggectegag 1380
gacgacgaca Ttegpegetg stotzcggag agggasatag tgggctgetc tgetogtict 1440
cogteacgra tgatcttace astgecagaa ctogactgee ctoccatgzat ggattteccg 1500
gecattootr cgatggtpgac cotcacctat cozggzgact gecttacget tgoccccace 1560
geopeteage toaasasaca teicdagacg ttettcaaac gmttocaace ggootgggee 1620
attgectega tzgetecete gaaaatggag ttocasageo gegeogotco goattticac 1680
ctetacatgs tecoloctoa teggaageca ggagactoge ggaagotsce goatzatget 1740
gagetottga aatgggagat agcacgtgca gaggstgaag zccoaggicg cageccgtat 1800

ttocgggaaz ctocaagosa Lggattgaas tttegtecgt geetitotge getetegpco 1860
(29)



<213> Artificial <220> <223> pRET1101 <400> 89

gggt acogag ctcgaattcg taatoatggt catagctgtt tcctgtgtga

aattgttatc 60 cgctcacaat tccacacaac at acgagccg

gaagcat aaa gt gtaaagcc tggggtgect 120 (37) 14 EéBekrapyy 2007

2007 aatgagtgag ctaactcaca ttaattgc& t gcgot cact
gacgtegtag glewteqgen TrEsnFrEHINadceiBetsacerytasyt %R cagcet geat
gtegactace Eg@&%ﬁ%s?&gg?f%@ffa‘%ga@mt ?@ﬂgtt@&ctggtmb g::gt a 2t40 Coatt

gcgctc ttccgettcc, tcgctcactg actcgot gog ctcggt og
aageatggaa Eﬁ%&@&cﬁ@%ﬁaﬁd’a "ﬁ"éﬁég&f%?% éﬁ&‘i"’%é%t ééezfgaaggcggt aa
acgegtgoss bROQEhd gt@gg@@cta@mmgtg@%abmgcc%moooaggaaagaa
oca a ageegt aaa aaggecgcegt

accgagatit ?Fﬁf?gat?ag bga}gtat?&ﬁcﬁc ¢ tt%%’égggﬁga %c%cggﬁﬁct gacgagca
cgascgaaga todaaaengat taogaegetmaacsd®oas gleemtrag) g2l gcgaaacocy

gegatgates Eac%? C{agccggig%ab?&tt G5 Fe9864E i frfchggaaget 540

cctgtt ccgaccctgc cgcttaccgg atacctgtcc
gecaogagga g@magetctceascmcztsaeaasz@g@@@a@c Cgeagefeyyo#40t Ct cat aget

ctetetetea 9@%&&9&@&&?&%&&%&9 o ROGE YR8 66Qa00t Ot t 0gctc

aaget gg cacg aacccccegt tcageccgac Coct gegoct
ctgagotaga V@@Egaﬁcatcé@&‘@@atét e @@fﬂi’i‘&@ gerbttgRad® cggt aagaca

cggottoteg @ﬁ‘?g‘eéctc@&‘é&ct‘é&%ég%ggagac&%%ga GRgktAct gepot aacaggat t
agcagagcga g tatgta % %g gct aca ag%ﬁct tga 840

tetacecase H5RaYEgHOGER a”&ft&%&g eliadgres ﬁ‘&@%‘i%gg gdtagtatt tggtatctge

gogagetttt g&étg@eéggoﬁggﬁaﬂm)egcta@m agi-feadts cttigtigaaatoagagt t ggt a

ctctt caaacaa_accaoogot g 96Q,. gt agcggt gg
gatagtiele Fcl‘“ng %tg:%%gté‘%g CURHET ? Q%étcgt cage?gaaaaa ggat ct caag

goggazagty maﬁaatﬁaag’atamtﬁctat'gm@’gagtatm gaegergyt @6 acgct cagtg
ctpgezatea g%ggg& gta&caztgcﬁﬁ%tcttg%?g:gt% ?g%a H9atdt t ggth catgagatta

Ccctfttta aattaaaaat 1140
cocaccatet gorgdted eeatmipatcciastraadtigtreale dtcatcepehgt?®at tt g gt ct gacagt

Laat.eA0LER + £t abg tcagcgatct
ttgtgateet tt?&c%&% ?ag'%gg%%g%?% gggt@ag@g%t t%?ca&g%g& 1260 tccccgtcegt

aagttogaca gthg%%%ﬁﬂt%@gﬁﬁé’a%@g@ gﬂ&%b@g‘&é Pfaa@éatbt éYgcocc agt gct gcaa

ccteattoct bxeitece] PRLARGORH.RURGERRAGE foREAPICIN Ccagatttatc
agcaat aaac cagccagccg 1380 gc ? %gﬁ gcgcagaagt
gaccoggang g@ﬁ%ﬁ@&gﬁ@aﬁ'&f"t ‘taé?ﬁ%?&%jc?g%fgéﬁ?étg g taatt 1440

togatogact Gdat1GEEH B AGCI-BRaM: arpaiagiticgeccagi®Paat ag tttgcgcaac
srssos Gttt P Qo e GLC AT S8 cCcamcgatc
eetttotggy AELEHYEPA GHzttoamadtgtatitic cememtay totigecytct addBaageg gt t aget cot
stosestoss 0t 1ont R LR Pl TR0 “CHRRabt oo {2attetert
ogotgeetst agtgtat@atigaentait Gogttasigemagest tteacereceyt ¢a4dt ggt g 1740
cgaacgtgtt cagtgatogt tcacagicog aagetetgos getzagagte coggoogate 3480

cgaagtegga asacgggate ttotegeace ttgoogeete cetogttetc totceggaag 3540

agotgeeece ptteazogga peecagtaca tegacatagt gaggocagtt gagocggaga 3600

gettepapes cgactzegty aggtoggoty agtgogtitc groglopaty aatgtctotg 3660

acctgttest ttetpetett cqagagtcca coogtoceos oggogattie gtiogtfcst 3720

grasagtgec gagtgatgat tactgotaty agggteataa coogoasges tgeacttotc 3780

gtatgoogat ttegetotet goasaszaact ggtegtgcac agaaccogta ctogatocge 3840

togttogtog otgtgagete tttoctsoaa greaastegt tatgeopgaa geggtttegt 3900 '

gatgiticte cgagogtttt ttogticcea gttggtoatg gtgmetcttz tectggtege 3060

teeootpttt ctetacaace cetgotettc tietgaczea aspgaagaga foggoazcal 4020

totgaatole CLoteotgtoa ctgctegtic gaatccgtat gagegostoo agoocacgat 4080

30



agtact caac caagtcattc tgagaatagt gtatgcggcg acogagttgo
tcttgcccgg 1800 cgtoaatacg ggataatacc gcgccacata
gcagaacttt aaaagtgctc atcattggaa 1860 aacgttct
ggggcgaaaa ctctcaagga tcttaccgct gttgagatoo ag‘f'iﬁpa%ﬂﬂmm
gagegaaaza bRRG ctte awtweiet caytttqgeranacaseatid agepaatect A catcttttac
stostaogse ghfRE Bealihd LG otdsahite 9AARAGAARH aggaaggcaa
gccgcaa aaaagggaat aagggogaca cggaaatgtt 2040
gtoozactes (FEEAECATSR CRECEREY BABECAIRE CLERtEREH AOHPE%t t1§®agcat tt at cagggt

gtegaaacaa (eBdatcBits bizte it Poazh H00QEORLR Latalt!l g8 tgtatttaga
aaaat aaaca aat ag%?%t t CC%E%oacat 216 ttccccgaaa

gataceeete FLACHEC GFF LERFEh b DT HERE SR HEC AP TETP R at43%)t gaca ttaacctata
coaagtasce 28idE rozf dgaia Bty Adect RtCREGHEOY BaadstdCcolid t cgcgegttt

! t ot t
CaGaECEaEE %g%gg%g g%‘gﬂt%g@ g&%ﬁa%%c tg@“ﬁ%ﬁﬁ&é‘%ﬁ gaa 2243% : gg 220 2% Z 89 (38)
tacatoztog béetiaetat Wettoree2d OXdeasiyaicRagacEstiomgygo§dy t oagogggt g
tictegttce tt%%%?%? g%tgat%gtcig %%&g g%gg‘fé t@& &E&tg@ 408xcggoat caga

ata g¢g Jt gt gaaata ocgcacagat
gaatcgaage 2dA@ koot @EpERIctlY sagosagrstateerc g autteaatjgcoé® att cgocat t
cccggtattg%ﬁgg:%cgcf&&t? &E@&E&Egggg?é@tgcc AReRLe 9k 99t gcgggee .
tcgctat tacgcca gcgaaaggg ggat tgctg 2580
aaﬂttgﬂaa@wﬁg@gaﬂtﬁcgﬁa@ﬁc% f“a"t ‘eerecagergicart t8@cagt o acgacgtt gt

gccgagagct%@ﬁé‘&%@@&gﬂc’?g@é@cggc%@g%g%&% @Rbdeatge ctgcaggtog
aot ot agagg at cccctgca cagaaoc act ogat cog

t 270
caagtagaza AEEEROTCE GHREC2BRET SACRFARIER tgétttW%f‘cglg@tg“é“ég g@%?aat cg ttgtgccgga
aAgaCEGCEG %?g@%cﬁ?@&f@&aﬁi E@gt{tﬁﬁ ﬂgiéiﬁzagia ﬁfﬁ@‘a?ﬁ 9:49*0 t : tcgt : 0:3?
ca ctc cct gg ot ggoct g
getottoogg tggﬁ"%??%é éﬁ&tgég“t ?ﬂg@t”%ﬁ% ggﬁclgffcé]\tcgag%aéa&aa aaagg)aag ag 2880
cegceggast tC o gtategtOtgaadctt feaedt cbmahg@tt@actyg®t ogtt cgaatccgta

c.294 c aagccctgtt
eattoeatot of 3%?%& g%“t Y ?“ig? é%gg% “3%‘%%9 gg‘?%g% 000" ¢ gggggt gg
asagtcagec Eadetagiag G Utagie epgeEtasrceage s tagREtaat gédgt gac gcet ggaagcet

tagggtocga %chg;a%ag:g%gﬁ%?% gg‘uco@ﬁgac&g@%gﬁ Agtgaactyg acactcgata

accggoccqc t gt ggaaaoa
cttacstest dneepacte @gﬁgcgmag@@g%éﬁg%&ﬁgéﬁg%@é‘t“ﬂ“ c g‘%@ct gag 3180

gteagtetea Qgﬁ&gﬁé%bag&gﬁgg%&%&t taB@hcg6t - BedkaAl GGt gacg gcaatttcag
gcaccecacy cccaagt aae cget ggt gcg

ggcag
togeggotic '@@fﬁ‘t éta aF“&"@%g&‘-’QE@@&j‘t gttt cgt gagcg 330U* gggagaageg
goacagogag googgooogg tagaaatcat ctttttgatg ctggcagtca
10> 74 3360 (gggoggggga ctacat cgto gccgtgaotg cggttctogce

SR ®Ygtcgggitc ttcgeggtcg 3420 cggttgaggg tttctggttc

<213> Rhofbbq@gis ¢CAdGi@ cagt catcgc tgcaccggcg tggtggtttc 3480

990> t gcgcgact g ggaat cgaag cggagggccg tacgggtctt tgaacgggca
0915 nist @@8RQ0009a 3540 cacctgaatc ccccggtatt getctctccce

<223> pRETI0AGodtlgteth gaacgt ggcg gggt ct ot gc 3600 ogaggtt gag

gaagtttgaa actggttogg ggatacgoao aotogtgttt tctttgccgc
«op> 74 3660 ccggagt oac tgocgagagc tttgagaeag ttogocot go
geateczcge g@qagagtya GeEEACRREY mt@gq‘ggeggggpg:@ag gogttgacea 0

pccaagaccy gEccEageag caggotgooE aggcagopoe gglogecice gotgtoatsg 120
gaggccaces gacaccgeta cgggacatge fogoogocca geagsageec czgaagecst 180
geaciccogga goagaaacgs cagtacpcga ©GgGaaaagc CCAAECAEAE CECECCEGEA 240
agEccaapga GECCEogada tEEaccEage tczccgeceg cgectaccag ogggacgige 300
gogeggatpaa cotgegacts tgEgtzeote agzacggogo otgetogatc acctegaaga 360
ageaccooga cogovagtac gecgoaggtc aggoogacac ogtogcgeag goccaagecy 420
cggocacggEe cacagogaaa acgoaggcce aggcgatetg gaagoaggtc cogecogaca 480

agogcaccga gioagocacs agageggtec gececptgat cgeggatete acceccacca b40
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gt caccgct g ccaagt agag aaggtggccc ccggacaggt cogcgtoaga
gtgattgatg 3780 aggattogat gaagaogcog cgtgat gogg
gat gggogaa agatgttgtg ctggaagagg 3840 atacgttcga

cggtcttccg ggogagacgc gatcctggtt cgagcaagag gggdddgbatary 2007

3900 catgagaaaa toggogggag tatctoggat toctatcogt
aacoogooga edtCAGRPERC SetcCagtoefEsEsy G2 BTeDE stpdergacgt™® ggattogato

cazgetatea Ec%g:%g&c&gécc%&cﬁ&%a%(bgﬁgtﬁﬁé: catfAgaagogsaaaac 4020
cgat ccggc aaaagt cagg ogacgt acaa cgtgitagot oaggoagoag

agagogagaa é&jﬁé@@’o@@@t%@%miﬁ@’@tg&“ﬁ B8 *GFEHGYt ctd aooogacaca
agaacaccat gﬁ%c?&ﬁ@;ﬁ%ﬁfi%?%@@ﬁ&aﬁgﬁ &E@ﬁ@iﬁt @By eLadl 1410 Q?t gtccg tag t
ccttacgtg c aat gcgoag gccaeggt gg acat gct ggg
ogegogaang &%(‘.‘F@“""of““@%ﬁﬁaﬁg‘g%gﬁ% fgéiag a‘%ﬁ%g?% g o% cgaccagat g
azcgtattge tBBEREL atg@t@tgagm@ﬂmam%@o agibdetittccg®g ttcgggtcett
cteggtectac 8%%%‘%%2 cacg%t % cg%ccgtc agcq%cgﬁg %gg@o%gc é gt QGE 0oogg 4320

agcygg acgaagacgc cgcgttaggc cgaaaacctg
ttottocacc eggpatiogtecdocasdBB0cimgiE zeTeege tarewrtagygd@P acgt gcgtca

attoooggeg gt?gccé% 0294, & A9L,099033%. 40905 qgaal..#448k tcgecttctce

c C aacgagcgga ggcctcgatc attggcggca atgcgcecgttc
cogetgceeg 4’5%2:20@ m&g‘mﬂ@ﬁg@gﬂ?@ﬁ%aﬁij%@é Géﬁn’%@ﬁggﬁg d g’g ggacgaaccg

sttocoacst 9&%&99 Egg&t&?gaétgg%&ﬁasg&&@&g clS&e@90gamb t coocggaag
tgtgccct gdtogagacc ttcaagcct ggdgt acctgcct 4620 (39)

ceggtegtee 1@6% EP&FOQEGMWGEP%%%%?&&%@ ad®g gccggcagat
tactecigca E&E&WEQ&EQM&@%&Q}t@@% ta&ﬁﬂ@gém dfogagat at gcg
Cgagccat Cg a ot t cgga tct t caccc tccagcaaga
ZECEToEace 43252139335"0 EAFRe @étt@@%gté%ﬁ“ ‘éﬁi“tgg aé%’ gttcggtgtg
caaacttcze Gde@3 b€ G ictaad @@E@@aﬁcﬁw&c gmﬁmg gad¢@ gaaagcgcaa
atcaageces 8%5%%@8 & a%c%ggggt &l Ctgggcc g%&%a& :§agkdhgot gt 4860

ccccoggttc cctctacgtt
ctitoacess cmmgmagﬂm&ggaawgaaw@g Gaxg‘amcgog@ﬁ@ gct gct gaga

cttogegtte gctégg‘:ga £ aaqggg &Eﬁsctgétaca g&gﬁv‘é ttgﬁscgtgél 986 o0ggagt gggg

acacacgg at cggt ggac agat acgcgt tcaccgcgag
gttcatgace BGAQacat e@m@@t%&'gg@@t asteetiepa thgerayt J6M t aecgt caca

atgaccteat %&9&8@9 002 A2PGIRCEL CcaR iy St0a0t Gad tCcCcggttato
ccggaot gg gggaggcgct tcgacaccta catccgtcgc 5160

cgacgeagas @@ésa@egaa%@tcﬁéq EoasBLERpCet R HEs dhCHA*E adfYoagag gt cggacaag
cgetocgeac AGILERY @Q?ggeﬁ:gez'&{:cc%@%écﬁﬁcﬁﬁtdﬁ gt:éi@@@gtzhw gcggegt agf

cgccaagcgg gacgt gt ct g ac C gaagoggag
tgagaocace EFAREHGY éﬁﬁ“ﬁ@‘c%&%ﬁc@@cﬂfa@% g‘fg%c g? Bt gcca caaot gt ccg
acctegeags EEEE@QGEG% eaelats mgoe:ﬂsa:g@tsgﬁ@m matm@ :::1983 : C ?g g ? :: ct :

cggaat cc aoc a ctcattcg

Bogaacgeaa %Eeg%&%{j E‘Hgtg‘fag %ﬁ °t°cgg%%cégét g g@t cctt 5460
cgetetogse CERGERE Glzgregtd mmcgwmg%@gﬂtggacgg gdi®ogagg ccgegtttcg

cogocgatas é&%%&%g ggégcécég ggérg:gggg:ca%%ttc&t;g% S$ReLI90394 tttgtgatot

t gaaogt go 5580 gt atctggct
agengoteac GOdrtagde Chtecetygly togeractit toppaergii crggtrgaeag fé#t aact ogoogt aoga
ttocoatote %?c%?cgatgttég?}gg;?agghggg%&gégﬁéaﬁ ﬁﬁggtg&gogﬁ@ actggcttct

cc tcgagga
groegacgett ctcggctgcc cgtgcgagga actpgtooce cggotogges atgatgcget 2340

geatogteog cetggaggse occatetict cggecagete gogagetgto trettgopee 2400
grategzice ttoagegoce acggteiges tccvacaate cgttccgets gacsttogio 2460
gotegtttee ggtttgoote gogottette teacteatct tgogacegog tzoggottst 2520
atggcgatga atgtegoote gtagacagea gegecetesy cocasatocy gractttgta 2580
gteatocagc Eggtaalgga gecogogacg gogcgtaget cgottpcter cagtggates 2540
gzectgooty tgascgeett cctgaacatg gosttgatet gtgoggette cecatagate 2700

EGEPCCO0EA EECOEETogE gtogoocoag tgpeagosga tttogesgta gecceagetg 2760
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cgacattggg ggctggtctg cggagaggga aat agtgggc tggtctgctc

gttctcggtc 5760 acggatgatc ttgcgaatgg cagaactcga

ctgggctccc atgatggatt tgccgggcat 5820 tcctgcgatg

gt gaccctca cctatccggg ggactggectt acggttgccc ccacthbdguary 2007
cgtesgattt é%&ggctg%e@&g@ @@g@gg&ﬁﬁ@@mfc&ﬁac@@&@@i te@pd caaacggttc

Caacgggcot catt c..594 g gogt ggaaaa
cgeetttzoe GCRASCRRY t @ég"%ggg% g&tt&%?‘“' C 5°t gtt%gé:ct gta 6000

agggatozce 0@ glzaantaate tzeicgyl sacaggegyettratact 9 ggaag ctgcggcatg

t
st CeAREELn th R IAP HRBESSR CoRagor cos

gogecogeat ammﬁggg‘abgatgg aeaytctqze ggnsagtggq efgetetecst 08eggt gt gggccgacgt
JAGSREA ag@e aaagcacgtc
apormcbic °a6“igggcg@9gg i %g%g?%ga B e gc aga gag ggCaCyoyag
ggatgattos qEEpCEPaR)RLDECOLEn RERACFEEE COLERRRIR AAeEie cf8Caagca 6300
acgagoaget {ggtgga@&ccttécggggcg &@L%g Qe 6RB6AICOtAGL tcCct get caat ggc

agaaaacg gacct ggcaggt ggggot accg
gatogocgca W%ﬁcgﬂﬁwgéﬁég@%@é‘@@ggﬁﬁ%%@éﬁ% ; gatt t oot gg

egccasagot azéoea@at Basotid :&Jt&t&@s @cg&ﬁ@t@?@tﬁaﬁ@wgm Rl Cagegegaac
gaagat c acccggc g agcggceggce
cteacacaca ARGt IFEEEHE & ‘%bggﬁétm iV ‘ggtg‘f%%g ag%g acggttacco
totepagoer GEGERBULtaz@YRLCtaGE gestoaggtigatgmed t 848Gggcac 6600
tacetogaao %ﬁc%gc gcé?ggatgcggzggtghtc%? %§ gc%(.aggcg:%&gag agﬂb ttgtc cggacttcgg

gac gggcccgcac tggcet cgaac
cogetecaga Sredzr@gottgctetstoegitmehactymtige etseragpe6 7280 ct agacgcege

acac g&tAg.At 986090t t ttgggeggct
cactgotage %‘97@6@& a(%%aégc%a%gt? %E%ngg%ggag%%égég g::ét c%&?gggg agagagaccc
getaczecal BACGALL QYerEceedr drRarastas GO6BARF 2EaJEct 4428 br uary 2007

toocacgage &9&9&&9&%&&%&%&9 Gecditereh Géagécsccg gefsaggt aa acgaggt gct
ccgcgcgag 6 cttttccatg ag;? % é@ at gt cagctc
gtactecteg &ét%@a@&%ﬂgéﬁ(%ﬁéﬁgﬁf tgcgg’igsgg% § 9 ttgtgtccgce
gtagetoces REGHALLAR ek Llabdzhd taoetc@@cgg 6@56@@3’0 ggeottttcgt
cgttcgcgga 7020 g t aaat aaéé?g cat cct cgat
ggoaatgeac F@@é%&g%@‘i’:‘“&?atglai"@%%@ E(’f‘fgé?j &0 gatgatgttg
acgatooogs t%g;i%fggga@t &hdaccgdt da&baltcg:acacgg@ar&e egtxgtaag gg@agt gtt gccctcccac
tt gagcc aat ctg cacagtttct
oaataaccac &%%FF%@%%??% g%?a‘ﬁ%“f &9 ggf%g‘ﬁg tEaa?%% ‘% t ta%g t occaaaat g
gecageoest GUgeatgatgedt goitege eotpggt twaggcygdtfaagtt 7260

acacct.c cgacat {tyggaagct gct ggcaacg
cBlgoccatt ftg“ﬁg &8 gg?%a%gﬁ%?%%?%cgcg tggggcgt acc gggoggtt oa

goocetgace g@tm’qag@@fgcga‘agmgg@t&ﬁ &tejecalen gaestecoy 3880 ggaagagecg
ogootatost g@%&ga@@ag&ga@&t 1658025, 86340389a600a800CCdg t gt ggt ogat

cgactgcatt cgggtcgacc gggcatca caacaaggca
tcactgegta a@efgs%@éijcﬁc'@‘aﬁi‘&gft ECtopegere SERERENE gdty gaaccggat g
atgreoecte tactg&%&gcg%&acg&t JE%&EQ:EQGJE%@@Q@&@@GEE t gmggt tt 7560

ggtttcg cgcagtggtt cc cat Jyco9ca agegeegt cg
geogetgace é&gﬁ‘-‘éﬁgé‘t B ECRE U S0 FEELH % @‘?iﬁg% gaaaggttcg

zageageoce 9RRRAEG EGaRRBIGORTRAG R Eaicy Cgeiogtey 685)30
stgogteape pescggtEge cggetatote gogaaggton goocgaagac cgecagtgma 4620

atgtoggoge agecegeogs ggagetogos gosatgoggs agoagatzac gaazgtgesg 4680
ascaacctza accagatcgc gagggogatc aacgocgess aggtgecgic geazatggcc 4740
sagtocctge agaagsegte gotezagage tgegsecagy agtiggzece gatszgoggat 480D
oggotegace cgetegacga coaggectea cgigatogeg aagatcagoa ceEgcarcea 4860
coogaageee ttogezgest atelgeacgg gcoggEgaag £GCAcCGCEC acagctacce 4920
caccEagece gEcoEzctga ttzoogeogg gacgetgatc gosggatcsg tgcaggtoac 4980

cgccaaaaac cogacceget pogpecegpa cttopagoge ECCECCECEa CEAACECECE 5040
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ggt gt gggt g ccctcgtget catgtttgtg ctggttgcgg cagtttagca

agcggcgaac 7740 gtgttcagtg atcgttcaca gtccgaagct

gt gcogct ga gagtgccggc cgatccgaag 7800 tgggaaaacg

gggt gtt ot o ggacgttgcc gggtgoctog ttctctctcc ggadddightugry 2007

7860 gggccgttca gcggagggca gt acatcgac at agt gaggc
geteeetaagcrngpt SLems PEECTGRE REggEErE) CCPRB I BpaREBIg®gatf® gggt gaggt ¢

cgataccgagg@ggg%%ttg&gtgéag Laoaeet ook akatat&t chigncct g 7980
ttggtttctg ctcticcaga gtccaccegt ccegecggeg atttegttceg

toogteestat AOREGHOBHG RS OEBTA Gca‘"‘ﬁf@‘g BGEGEE Seatteac %;% ct at gagggt
ttttoageee a0 648 GEfcaRRe Qb QERE adstitcdteieateted1 0GRE0 CCgt t t ggg

tctct caaa aact oa 813 <21 90 <211> 8124
Ggaggtcgaaéé‘fzgﬁ gtea %iéétg%i;ﬁ?‘??ﬁggﬁ“ﬁﬁg "“é%‘éﬁ <g’§%> PRET1102

goaagccagc<dl@ezagd Gagag @t goagenoc adogesiagabastaygpe g¥48at ¢ at ggt oat ag
ctatttcot tg tco@gaattccac

cggt°tgaggag3%‘iﬁt § GG%G%% 'éacagé\égc(g Ecg? gﬁfgagt ?%%gg%a&ag (:4@{P gggg 120

gttogaagtet gy@tdstentagamonytal) Agroteaie c4zetawan geazsttercgc B gcge t cact gcccg

g Ofsef gCattaatg

A G R o A TP

gaagecgatogfagiggotastogisoaagrh gearerat tigtectealy W@&tg@g c#®ttcc cgacaacgca

aaagacgctgsaqugasg@cgg&ggagog gc&&%@%%ﬁgﬁ%&géﬁﬁaEO@t cagt aaoc

agtgccg ataagttcaa 3 agt t aaacct (ggt gttgata

assgctczawega@mgtwgﬂaﬁégﬁ%ﬁ% Eﬁ&%ﬁ%&éf&&aﬂfgaéa acgc 420

cgcagctgcot&%&@@tﬂéccﬁgg@%%ﬁtéﬁ gdefg@ed kGCt cgcs@act ga ctcgcetgege
tcggtcgttc 480 ggctgcecgtcg agcggtat.ca gctcactcaa

o> 75 299cggt aat acggttat cc acagaatcag 540 gggat aaogo

211 30 aggaaagaao at gtgagcaa aaggccagca aaaggccagg aaccgtaaaa

Q1 cgcgtt gectggegttt ttccataggc tccgecccccc

@ 2?‘5&'38‘@%%@%{ cacaaaaatc 660 (41) 14 February 2007

5%%?; gac%ctcaag t cagaggt gg cgaaacccga caggact at a aagat acoag
I’
PrTEe 42 bd’ar’ﬁg@gpc& efiedd Ctggaagetc cctegtgege tctectgtte

C gcttaccgga tacctgtccg 780 «cctttctccc
4 ttcggaaagc gtggcgcttt ctcaatgctc acgctgtagg tatttcagtt
écgg;tatcc é&gac@&%&t&% loade Bt o6 Akt frc@ B3 @BOOT 6gt gt goacga
ccccecgtt cagcccgacc -900 gctgcecgectt atacggtaac
gtcactgcgtt@t«@’@ﬁ?ttg agt ccaaccc ggtaagacaC gaCtthltch 960
cact ggcagc agccactggt aacaggatta gcagagcgag gtat gt aggc
&> 76ggtgotacag 1020 agttcttgaa gtggtggcot aactacggct
ég};_i I‘)ﬁ%acact agaag gacagtattt ggtatctgog 1080

<213> Rhodococous erythropolis
220>

221> misc_Teature
<223> T7161bp to 868bp pRET1100

400> 76
tcacagagac apepasaacg ccteccceizg gteaatecgg ttacogooge actpppgrag 60

gogcttogac acotacatce gtogoosotc gaaagectca gatgeact 108

210 T

{211> 556

<2172 DHA .
¢213> Rhodococcus erythropolis

o> 1
gaagcaacac cgoatcogec cattgeogat cgctoageac gececcegtt goggatttea 60

tpeggeaact gtgeccgece acatcaacta ttogagtcog acgogocgag Zotatatgea 120
asattatteg sctacgcaza acaaagooat atcaggtate coggcgacac cocccaaaac 180
ctestooosa coaaceostg ctitttgaac cttgeczoge tgpategtto gattteitot 240

geascoctEc gagoggaaag ccacEgicgg cacctigpty caagaggtet gotogegite 300
(34)



ot ot got gaa gccagttacc ttcggaaaaa gagttggtag ctottgatco
ggcaaacaaa 1140 ccaccgctgg tagcggtggt ttttttgttt
gcaagcagca gattacgcgo agaaaaaaag 1200 gatctcaaga -

agatcctttg atcttttcta cggggtctga cgctcagt gg aacdatfebyary 2007

1260 cgagaggtot goot ogtgaa gaaggtgttg ctgactcata
gEcttigost cHEtRERTRAC tBERaacaRE CRgREbHaR A ERP DDt ceaiEeEtigcWA gaaagt gagy
gettegaget %@&?&?ﬂfi&?{gggﬁ:g%gﬁéﬂg ch{g%&%@i tgﬁ:t;ﬂ&g‘gt g@afcsgt 1?1:801:

gt ga gaac go gccac aac ctgc gttgtcggga
Leltcactot H%%?Fg&cg?g@aé°gig¢é€®°ggct°iaf JERRROETE g?‘,"é“gg’ﬁ: ag%g ‘aaagt t cgat
gozccgeceg bdteibdoEPAgRaR0eRa0gt begtgitotoaatd SOM0 atctctgatg
ttacattgca caagat aaaa atatatcatc atggataata aaactgtctg
cgtecetect 48¥H cttacat aaa cagtaataca aggggtgtta tgagccat at

t caacgggaa acgtcttgct 1620 cgaagccgcg attaaattcc
g}?g %gg aacatggatg ctgatttata tgggtataaa tgggctcgcg 1680
{513> prT at aat gt cgg gcaat caggt gcgacaat ot atcgattgta tgggaagoCc
<213> Rhodgratcgc gethagells’/40 agttgtttct gaaacat ggc aaaggt agog
«woo> 78 ttgccaatga tgttaoagat gagatggtoa 1800 gactaaactg

gctgacggaa tttatgcctc ttccgaccat caagcatttt atccgtactc
Met Phe Asn1B60Ie G Glatrnabeydalavaydelt Bie ey gcsgctgcga t ccccgggaa

' aacagcattc caggté tag 1920 aagaatatec tgattcaggt
Lys Gly |legRipbat@d g Vat gatvgiCReA gl ¢ivtAte ct gcgccggt 1980
tdeattcgat tcc®gtttgt aattftcctt ttaacagcga tcgegtattt
Asn Val LeuGBE G4rCOS G A204Q LeAT@QECAatAC: Aegaat gaat aaoggtttgg
35t t gat gogag #@attttgat gdégagcgta 2100 at ggctggcece
Glu Gly Leu%%@%&ﬁ% cﬂ{ fl 998G Paa gl al ag gettttgeca ttctcaccgg
50 at tssagt cgt cactemtggt gatttctcac ttgataacot

tgttttigac ga at., 2 ggttg tattgatgtt
Vgé Thr As”d:g%\ésd’a%g geé’ Ag%\a&gﬂg%g}éae !“c%aégtlaa%:@gﬁgfgat ottgoca 2280

~_tcctatggaa ctgccteggt gagtttictc cttcattaca gaaacggctt
Are His 61y Qly ¢ of5R 31 LQ'SE‘G Aé@?sgg”‘ﬂaaagdjf %ﬁzﬂc’cct gat at gaat aaat
tgaagtttca tttgatgcto gatgagtttt 2400 tctaatcaga

Ser Lys Arealtet §lyt@la et Thyydar iy éﬁadﬂefaﬁﬁpgg@%é’be cattacgG g acttgacggg
2860 acggcgglPft tgttgaataa atagcattcg ccattcaggce
Gly Val Asnt\QCc@g@aneliy té dggaabgdiiRb20ys B&tacggt gc gggcectcttc
15gct at t acgc Bhgct ggcga a¥jggggat g t got goaagg 2530

Trp Leu GICOAGEAQ U DPala@C @0 Ga RGPSkt 8d-raCe Cagt cacgac gtt gt aaaac
13¢ gacggccadid 2640 gaatlttgagc tcggtacccg gggatcctct

e 92305 6t @ iGGe 2700 ctcgttcgtc
T o Pr%%?gﬂtirg%gg‘? I ag’gﬂ‘gat ae tt gt gccgga aggggt ttcg

276 tgtttct_c cott t,cgttcca atttgttaat

Lys Alz Alajyg 3&0@%@?5 4t 810G I%ggazg[f(?%%&g%ct gtt tctctacaac
gcctgetctt ottctgacgc aaaq’gaaga at cggcagca 2880 (42)

Pro Lys Arel e el udimAlpdg 2o G YEarES ' Et'et cet gt c aot get ogt t
cgaat ccgta tgagggcgtc cagoocaega 2940 tgagogaaaa

Glu Gly Lewadeg dibclteg @ty @ @gltTachtUQ*SR% tMet &led@r cgacaggatt tcggggot gg

1853000 catcg%0 0gg gacggattac gccgggaagc ctgcggtgac
Ser g?(il PradAlk ggeag%fg @ gérogat tut:é%B(DIGCAIa Asn Ala

Ala Leu Phe Phe Ala Lou Asp Glu Ala Ala Tyr lle Thr Gly Gln Ser
225 230 235 240
Leu |le Val Asp Gly Gly &ln Val Leu Pre Glu Ser Ala Met Ala Leu
¢ P 245 250 255

Gly Glu Leu

210> 79
<211> 780
212> DNA

(35)



cgtccgactc ggtgaaotac acactcgata agaggcattg cctggtgacg
aocggcccgc 3120 tgtggaaaca atggatccgt aaagcgtcag

ggt cagagat tcggcctgag ggcgggagct 3180 ggat aogggt
ggtgcttgcc atgcctgacg gcaatttcag ggcaggat gg gcaccccac

9
<213 Rhodddhels ebramgisaac cgct ggtgcg otggatattt cggeggt ggt February 2007

400> 79 ct cgt gagcg gggagaagog 3300 gcacagcgag gccggcccgg
atgttcaacttct@ﬁ@ﬁ?g% Qt@éttcﬁété fg%c&ﬁéi:%ﬁ gdééiﬂiﬂtﬁaaiﬂ;&&@cg@g tg cen g?? a ;3;3 60 )
ctacatcgtc gccgtgac 0 ctcgc ggtcgggttc cgcggt cg
tteggaatee AgupRat YA GERGOEUD Gggg‘t“faFg f%‘jg‘?"tg&" %gf%@alg gt 018(9 cagt cat cgc
gototgacto! 0260 G6@eak 0 L OBtk € ticGEBOORtiterad4 8080 ggaat cgaag

cgga cg tacgggtctt,tgaacgggca tggaagggga cacctgaatc
Gttcaagtcgfg&@%gag &8%@@?5?&9% %g%% ¢ %%?%Jpgggﬁﬁcéag‘t g?zg(g gaacgt ggcg
ceacaczear @ taatet teggtregaggtdtgay t3G0Q e gameptist gB0 aot ggtt cgg
t acgcac cg tcac 3660
ggagagatga%g%&% GEG 5ga? Ef%% %%%%Eagtgég k{a %{é%:ag%?%gca%ct %‘gag ac gcgat ggggg
cacgoogtze ez ey Gbagtedd e @aaact tram gaeaigaser sRAttrEtfgc %l ccggacaggt
acatcgtcgact%%%%%cg A03acFi:0 it ARk 0 AOOR GIRbaast’ S Yo gaagaCgoog
cgtgat gcgg gat gggcgaa agat gttgtg ct ggaagagg at acgttcga
aaggetecec FRYERECIE (EoeERIcE T EHEE ALy EEGES graTaEetog gt ogagoaagag
acgatcasce HIPER Y Cakoacc Al FRIRARA (300 HEQBRGITJAY0 T at ot oggat
tcctatccgt ctcgggcgct ctcagt ac%gg %tgaa acgtt 3960
gaatatotor AgeRpERtEag & %a@%@ﬁf%@@gﬁ%g@&@gﬂ% g cgﬁg% at gc agggcaaaac
atcgecaatzCe@adt 6t QUG ecddid QaccARan odteatie: Ggraizacdad cgt gt t agcet

ttscosas ROt o A ERRD U RN Rac AP 00 g0t oF ccgag

4140 ccttacgtgg tttcgggact gaat gogoag gccacggt gg
gg}?i gg acat gct ggg ct gggt oaag 4200 cgtgagtctg atcgtcgcat.
19 pNacgaccagat g tggcccctge gtaccgacaa gttttccgag 4260
<213> Artifigiggggctt cgttcccgct gatactcgtc gtgctcgaag agtttcccgg
090> gatcctcgag 4320 ggggcagogg acgaagacgc cgcgttaggc
223> rprikdga@&asrt g cogagogt ot cgcaccccgc 4380 atttoggoct

<4005 8Oacgt909tca gat agcagog Cagt cggcaa aggctggaat tcgccttctc
gaatcttctc4g4é9tgca%ta%ﬁgq$ Cgc aacgagcgga ggcct cgat eg att ggcggca

atgcgcgttc gaatttcggg 4500 gtcaagatga ctctgagggt
o0y g 99acgaaccy gagt cggt ga gaatgcttca tccgagcgct 4560 -
{11> 25 tccccggaag actgtgecct ggtcgagacc ttcaagcctg gtacctgcect
<2127 DNAt,},t_c agaag 4620 ccaggagaag gccggcagat tatgcgatgo
Q13> Artdfigje t gt og gcgagtacgg gagatatgcg 4680 cgagccatcg
<220> agtcttcgga tctgcgtttt ctcgccaccc tccagcaaga ccaggcccaa
<223> priggr 48K RBycgaattct tcgctgagga gttcggtgtg gt ggatcegt
«00> g1 catgactgga ccacaggaga 4800 gaaagcgcaa ggcggcgaag
ctgactosgtCatt e gggtcaagect cagt t gaact gct gt gaagéfgacg 4860

t gccgaaacg agcaaaacag cccccggttc cctctacgtt cgacctgctc
o10> 82 acggt gaagg 4920 agact goggg gctgctgaga gt cagt cagg

211> 3 caactcttta ccggctgctt cggagtgggg 4980 aaggaccoac
%gi R’r’ﬁ;igigacacgg at cggt ggac agat acgogt tcacogogag togotgcgto

5040 ggttcatcga accgcgtgga taacgtcaca gagacagcga
220> aaa c cctgggtcaa 5100 tccggttacc gccggactgg
@ ””Bﬁg@gg%%c t cgacaccta catccgtcgc ccctcgaaag 5160
82

<400>
paccactgea gatcaatcaa ctotgatgag gtoc 34

2100 83

211> 34

<212> DNA

<213 Artificial

<200> _
223> primer (K His Bgl Ii R)

<400> 33
(36



(43) 14 February 2007 gctcagatgo acttooaoga
t aacgoagag gt cggacaag agggaagaac tgoogttctc 5220

tcgeegttge gcggecgtagc cgccaagogg gacgtgtctg acgaiOfdpgary 2007

gaagcggagt 5280 oggcaggogo ggcacgcgcc tgggcttgtt
cgcttagatc BRATGIORRRARRAGEYL CCg t gaatctot g 53434 ccagctcctg
aaaccgctgg tcagggcctt gcggaatccg tgaccgctga tgatttttgg
o> 84 2400 tctoattcgt toccocgcge tgaogatgta cgcggegeag
11> 3 ctgcttcctt ccagtcggtg 5460 gotaactggg at gggogtga
%%; ?&g%gﬁccgagg oogcgtttcg ttgtcgcgee tggegttgtc 5520
rtivi
cgcttggagg tttgtgatct cgcacgccgc gaacgaacgg ctgaacgtgc
20> gtatct t 80 gctcgggcto gggtggatat ggcggctgcec
28 W”%@&%%W%ggﬁmg ccgtacga cttcgacgtg 5640 gaogat gaag
<400> 84 agttggcgga aotggcttot ot gcaaggoo togaggaoga cgaoattggg
agcogoteca BRPGRACEQRFRRtEREt0fEcggagaggga aat agt gggd tggtotgcto
gttctoggto aoggatgatc 5760 ttgogaatgg cagaactcga
<210> 85 ctgggctccc atgatggatt tgcogggcat tcctgogatg 5820
o ﬁAgtgaccctca cctat ccggg ggactggett acggttgeccc coaccggcgo
13> Artit@@ggt caaa 5880 aaacatotcc agacgttctt caaacggttc
caacgggcct ggggcattgo ctggatgggt 5940 gcgtggaaaa
R rihogagttcca aagccgagge getccgaatt ttcacctgta catggtccot
o> 85 6000 cotcatggga aggcaggaga otcgoggaag ot gcggoatg
tgct.gagot ottgaaatgg 6060 gagatagc gt gcagaggg
%“m%mi?ﬁggﬁﬁ%%%% ggt cgcaggo ogt attt oog ggaggotcoa 6120
agcgatggat tgaagtttcg toogtggott totgcggtgt gggccgacgt
1% 8 cgtagatoat 5180 ccggaoccoa aggaaaaaga aaagcacgtc
<212> DNA @gt gccggca ctggagtgga ctacgcggag 6240 ggoacgogag
213> Artifgivagat co gaaaaggott gcggtgtact tctocaagca tggaacottt
<9905 6300 go gacaagg aatatcagca cgtagttcct gotcaatggc
22> primg&fEacdtigg t gcgggacct 6360 ggoaggttct ggggotaccg
400> 85 oggtttgtcg coggooacgg ctgccacoga gatttootgg 5420
secztatcac @RbQAEE ag&tdegrt tttat ¢ t ogcacgttg cgaciatt gt cagogogaao
gaagat ot gg 6480 gaccoggctt tacgaggogg tagoggcggc
10> g7 cacagatgga otaaggcgat gatgagacgc 6540 aoggttaccc
¢g11> 35 ggoacogctt ggacctcgtg accggtgaga ttotgggcac gaagacgcgg
gggi ?%860 aaggttcggg cgccagtgaa gaggtttgtc cggacttcgg
tgdtHcot gt g t gt caat gac 5660 gggooogoac tggct ogaac
<Z20>  cctcagc cttcgtacaa gctgcctgag ctagacgcgc 6720
22 W”@@é@@@@iﬁ%m}oggctttgt ottttgotgg atggogggtt ttgggoggct
ooy 87 tctggtgatg 6780 cgctgctgog otccgt gggqg agagagacco
ggttegatoc Atpelerol ERICECRSEREEEEECt ac ocaggt goaa 584 ttcatctccc
gcgctctgtc ggctaggt aa acgaggtgct cccgcgcgag cttttccatg
<?10> 88 6900 tggtcggoca atgtcagcto ggtcaggaca aoctgctgtt
Eﬂ;i %Agttgcgatag ttgtgtccgc 6960 aogggtcgat tgtcttotgt
<1 ArtiFg¢ggcat aa oggttttcgt ogttcgcgga gagtgoggot 7020 _
2205 aaatgaattg catcctcgat tgagcggagc atttcgacgc ggaacctggc

‘Q%>_mmgpq§@kg%&gﬁ&@§0 tctotgtott cattcataao tgaagcgtat

tgggagtgtt gcoctcccac catgtgtgcc 7140
<400> 88
ceogpaattc gaccaccacg cacgeacacc £04c 34

210> 89

21> 8134
<212> DNA

<213> Artificial

<2205
<223> WRET1101

<400> 89
ggetacogag ctogaattog taatcatget catagetgtt teetgtgtga aattgttate 60

cgctcacaat tocacacaac atacgagoog gaagcataaa gigtaaagoe tzpggtgect 120
@n



aat gcaggtg tgaaotgagt cacagtttot caatagacto caagtttgtg
atcottttac 7200 tcocaaaatg gggcatgatg tgtgcgtgoo

t oggtt cagg ggcgaaagtt ogacacctog 7260 aaagaaggf.LCrebruary 2007
tcgacat ggc tttgaaagot gotggoaacg tgattoctga ttcotccgog

7320 tacgagt acc@gggoggttca ggt 0gagoqQg aagat ggt oa
aatgagtea (pheaciansa G tRettEgh dagertweigecyoagite Cataseear, Py uary 2007

acctetogts %@a%&@éag QB0 theagRP et agRadARggoadgccgy t gt ggt cgat
actgcatt 7440 C_%g% C g ggatcag aacaaggca
ttgggﬂgﬂtcé EERt 8\665@“?‘@%6"&?? Gt%j‘é H;t% a& 50 gaaccggat g
gagcggtatct%%g@@g gag@cgtgtgi ??Watuccabatzeagagmﬂgamt geéygttt ct ?ggt ttcg
ca C ca ag agcgccgt cg
casgeantes TR ST AT Tag Srabio T

cgcccct ¢ gaaaggttcg
tectgecett GR@ O Gk CORZBRE gaaaa@gtc@@aa‘agc@qugcggt Yoot g 7680
gtcagagete gg?%l%%}%t %faéga%%g gé}aga |. ét&%:t QeQ8:429G¢ 9cca agcggcgaac

cace gtcc %aagct gt gccgct ga
coctogtzceGAEibayeit qyacoe’gamttg@a@atta@@ﬁj%%’fé@ 80 gggt gt tct c

& aagRgct g gggccgttca
Gttcgggaag%g%gc'%tté %g%%tg&g %%&g%tg% gt%%@{aa%tt a%%ﬁtaggg ge, © agt t gagcc

togttegctecpyaReiaerg ttE g Legang eiyegeret t“?%a" @%@ﬁfgg ggt’é® ggct gagt gc
tatccggtaag}thtg%ag Gk ccoda b @l oRéteitendadtgcdst ggBi tct g 7980
tcttccaga gtccacccgt ccccce atttegttcg ttcgtggaaa
cagccactgggt@@g%&é@ﬁ@g%ﬁﬁ tha’%ﬂag%fgtg?&?&a %?%&é?g g gat gat aacccgc
agtggtggcca@ﬂ:%hg Gaducthia® kRedz bt O tatggtd fctgeptéil 0@00 t ct ct gcaaa

tagtgg. t 210> 91 <2 75 <212> DNA
ag“""‘g“a"’?‘g%ggﬁ%%ﬁgﬂ%ﬁg%?3?"“‘"]{?5%8‘2“ E”z“g"’s%m"%é 1105@ <403> o1

gtagogetzzOADELGE dgGacat godiaged cag@gmamzmccaaggt @ ttta caacgtcgtg
aasatcctttaggé g aaa g@c cte @ %C&Eggg gaQEg{ZaaQLC&g&%g a3 cgccttge

cca go t agcgaagag
ggattttggtgmataagtlad@@aeatgé q@@mcﬁ% E@@éﬁéﬁa@ﬁ‘ta@aﬁg c b‘d?: ot ga at ggcgaatg

gaagttttaa a?gaatc@aqca"g{a‘gattﬁtg Qgtga(éhtté: Eﬁc&g&agi ERGhEACT fp@ct gcgcet cg
tcggc tgcgy at cagct _cact caaagg

taatcagtgac&ggﬁlc%tavategcajw éf éfe%l t'@ﬁfa‘ff‘&aa%é%tg%t a¥®cagg 300
tocccetoatOR BRI AAG Aot dcR A RBRARE B ECRGE aARBcgUC CRAYJaAC cgt aaaaagg
ccgcgttget 360 % ttttttc cat a CIC%B cccccectga
tgatacogoecygaRgeaRCIatHHA AR L AL *Gth ?,aéfa&ﬁg@ aggt ggcga
gaagggccgaag'%é‘&é‘agﬁcg@@mﬂéh@ tc&&aaaag cataacbe@g@agaatﬁ t tdecct g gaagctccct
tct t c Cigyf accggat ac
c t(f g gag 'iso
sttsnaaeR PR BTG LY Ok SRpe FHA
ttgotacagg catogtgsts teacgotogt cetttggtat ggettoattc agetooggtt 1560
cocaacEatc aaggepagtt acatgatcoe coatgtigte caaaaaageg gitagotcct 1620
toggtectoe gatogttgte agaagtaagt tegccgcagt gttatcacte atggttatge 1680
cagoactgea taattotott actgtoatee catcogtaag atgettttet gtzactggte 1740
agtactcaac caagtcattc tgagaatagt gtatgogece accgagttge tctizeccgg 1800
ogtcaatacg geataatacc gegocacata goagaacttt aaaagtgcte atcettpgaa 1860
gacgttottc geggceeaaa ctotcaagga tottaccgot gttgagatec agttogatst 1920
aaccoactcy tgeacccaac tratcttcap catottitac ttteaccage gtttcteget 1980
gagcaaaaac aggaaggeaa aatecogcaa aaaagggaat aagggogaca cgezaatgtt 2040
gaatacteat actottoott tttcaatatt attzeagcat ttatcagggt tattgtetca 2100
tgagoggata catatitzaa tgtatttaga aaaataaaca aataggggtt ccgcgcacat 2160
ttcccogasa agtgocacct gacgtotaag aaaccattat tetcatgaca ttaacctata 2220
aaaataggeg tatcacgape coctttegte tcscecgtit cegteatgac grtgaaaacc 2280

tclpacavat goagotccog gagacggtca cageitgtot gtaapcpeat gocgezagea 2340

(38



gggaagcgtg gcgctttctc aatgctcacg ctgtaggtat ctcagttcgg
tgtaggtcgt 60D tcgctccaag ctgggctgtg tgcacgaacc
cccecgttcag cccgaccgcet gegecttatc-660 cggtaact aty4 February 2007
cgtcttgagt ccaacccggt aagacacgac ttatcgccac tggcagcagc
gacaagooog teaEkzosCA Chggdraat caggat thage tes ghigayag gt200t gt aggcggt
ct t Lott aagest acggct aca
bggoateaga g‘iaéag% af:gagaﬁc a”?at%?‘gﬁ ggtgt? 2 tga %t&%f% g&% g ?gsgoaag cc 840
gegtasgpag a@tﬂaa:ecc aw@gtgg:afagpa@gﬁg:am‘@gqc agiettees t gdddccggo aaacaaacca
aagggegate ?&&%Eggtg 126 o A00s a0 00 Glbdales b e Bl 9GBg0agCagcagat

acgcgcaga aaaaaaggat ctcaagaaga 960 tcctttgatc
caaggcgatt pastieesty eogeperyeft Hicgerelgchresbt fameracet c Pcgaac ggaagat cac
coagtgooaa mggQatgct LicOeAgPRtctaaal ARedtkG chaekqt Coody gttgataccg

gaagccct % ocaaottt 108D é%g"ﬁ aa%t gagacgttga
actogatoog P’@@r@“cgé“c Bt ga&%a‘(}@tt“?té@aagﬁéﬁafﬁgct aaata 1140
agegetttor AGAL AL Ec@é&o%g%’%t@c@ttada;agttﬁtf:@ %@ltgﬁoaott ggaazyat ttt caggagctaa

ggaagct aae ebr uar at ggagaaaa

gtooteetos é%é‘t“g%fcf"é‘@t“é?" f° té%tétg Gté %aﬁgﬁtagigﬁatay Ec% at ggoa t cgt aaagaa
atcggeagea FR6atcatictcbigaggteatittcedtydcctadtgiataggt c 2840t gt acct at a
cagcoccacga O%gcg %s? g cc’%&ta gttt% ttcéltgl-% g G%Egé&gg%aﬂ ttttaaagac

aaga aagoaca ag {Trt At 06 ggootttatt 1380
togggeeteg cacﬂtdg& tacgpaitercayeaztagest ct@amﬁg@‘esﬁﬂgcé ci®Batttc gt at ggoaat
40t Latgggataag t gttoacoct
steteattt g&?& %g(gg%égaact]ct% t %gcc%?%%&ggaaggcctﬁgﬂ gSOO acgttttcat
AGGEECOCEG Ggeaaeapg %@twga@lﬂ%&@ﬁg'@’a@@%ttﬁg%m@géé@t ttot acacat at at

gecgegagot %é@‘aggggi 528094 8ecl 99 CHl0litR cattgraaan Cctggcctatt
ccctaaagg gtttatt 1620 aatatgtttt tcgtotcagc

goaccocace egaatg*éae‘tf% g*éfgg‘ét@&afa??ég%?égéé%tﬁﬁgbgég t t%%¥acgt g 1680
szEagangoy g@a@@&gﬁ@&@@cﬁggaﬁﬁiaﬁtﬁittctﬂ:gﬁ@@&ﬁgtdgtcﬁt cagloat gg goaaatatta .

gegosgEeza Q?P%C aa %g%gﬁggg&‘itéz?c a%&gﬁ&% %"% 8’8 0 8? g 8 3:: fa; gg

sggttzagee tEOlzbtdati@etcartd &m&e@gtgtamtcgdgm@ttagtf@@o aggg oggggogt aa
t1860 ttettttaag o%gtttatt tg cctt acgootggtg
teogogacte ERARCERRR, PREAPELCEE, & ggtg%( 70 Hraay o g g at’ gaat ggoaga
cacctgaatc adbdrtay ettttegor Bendrgoapa@estasdetate ac§®aaacc 1980
celetc C t gct gg cacgacaggt
et R B R 50800 201 agcdea acgoaat taa
coggagtoac ttgmg@g't tiagpeee Heaoeoasot SoligERI e B2 1002° ggct tt acac

gtoaccgets tcEa‘a&Eegg b 00Ch A AL cc%ic%%ﬁ@@atat tmog agcg gat aacaatt
t cacacagga aacagctatg accaﬁg é@ cgaat t cgag

aggaticgat @@aé@@l%é%éa"@é@'g@éﬁg%"éiacagfﬁétg 4 acagaacccg
atacgttoza b@SItCHR LR B @a%tg@ﬁt czfORk At l@ReHGeat Ctddocct gc 2280

aaggcaaatc gttagt g.aa gttto gt gtttc toogagogtt
catgagaaaa tti’gﬁctg&gd% f%&“@%ﬁ%“g %t%%g‘g '%ﬁé?“gggct {0 tgtcctggtc
ggaagacett QS GBLE t@ttadekL ésedzACRSat XR0OIcOREzcd22a? 40020 t Cct t ct gacy

caaa ato agt ct gaatc tctgicctgt cactgctcgt
GogateoREe 2?6%93% %ﬁ%&%&?&galg% ﬁg%gig ca fffgcca‘@ég at gagcgaaa
geticgagtc ABRQOCE bgteatace cafdcbro et ca@®BAMoa aacatogagg
eptatoceag cottaceteg tttogggact gaatgegeag govacegtgg acatgctggg 4200

otzzetoang cptgagicts atcgtegeat cgaccagatg tggcccctae gtaccgacaa 4260
gttttcogag ttogeggett cgttccoget patactogtc gtectogaag agtttcoogg 4320
gatoctegag gegroagege acgaagacge cecettagec cgaaaacctg cogagegtet 4380
cgoacceogs atttogecct acetzogtoa patageageg cagtoggeaa agectggaat 4440
tegocttote otzctotoge aaceagcgga gecctegatc attggogeea atgogegitc 4500
gaatttogee stoaagatpa ctotpageet ggacgaaccg gagtogptga pastgetteca 4560

tecgageget toccoggaag actgtpecet gatomagace ittcaagooig glacctecct 4620
(39)



gtogtttccg gcgacaggat ttcgggggtg gcatcgtgcg ggacggatta
cgccgggaag 2580 cotgoggtga ogot ggaago tgtgtggatt
t ogt ocgaot oggt gaacta cacactcgat 2640 aagaggcat

gcct ggt gac gaccggeccg ct gt gaaaac aagcgat ccg taaaé,%gf%rgaryzw

2700 gggtcagaga ttoggcct cggg t ggat acggg
tttogagace GoaFipegRet chzgcaaﬂgttg%‘aﬁe'&a%g‘“ﬁtfétgg g%%%g%gt t?% gggcaggat g
cegataticr QIGAEAARMEACORATNBAIACEDE GgtgegetTal al | 2620

C C C ggapagcga ggooggcccg
¢oagEc0oea &f%%%g‘g?%gﬁ Sggt%g”'? %? tg%g?%g%?%g%g%g% ag@gj agggcggggg
coacaggaga @ﬁgmat gyCHorag Cogjtaysee tecgieyt Ef@tﬁ@}ﬁz 9 zﬁﬁ t cg ?t ogggt : t
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agaaatcat crtrpt 3 gggcggggga
goglggaaaa % g%f GG Gcgé’%cé %Et g:tcgécg%gc? ?t&t%%‘g“g g? @S ggttc ttcgecggtcg
cotcatzege Be@BragaoicictogagepEdctE ataytpedot ctiEyeEe gtiedd cagt cat cgc

ragatagcac E&&?&E@%&a&&%&ﬁah{s %gt’iﬁ%&g gEagé&%Q ag{xg ggaat cgaag
cggagggccg tacgggtctt tgaacgggca _tggaagggga 3540
t

agogategat e ippnbopieeekicic gt teeggpipeat cFe®Eoat t §fect gt ¢ gaacgt ggcg

coggacccea B HEL I acR M tec e GiHa0 «Gonfhi t g@a act ggttogg

ggat aogcao actcgtgttt tctttgcc C 36?% ooggagt oac
EBC20E08aE Fﬁ%@éﬁ%‘g@@%ggﬁ%g@ A dortge %gf‘%& tycfPfcagac gegat ggggg
googacaagg GatRQagcQietRCCHCh Bafignaglagag taageiygcEe ccggacaggt

cc tcaga, gt gattgatg, 3780 ftc gaagacgccg
secssstict GRRE T R O GO R RO L) 41 dihagagy. 3640
gatgagtace &vREgtd RgACERQLEatitte gaggegagaegctagatid@t ggtt cgagcaagag
co at 0 g t at ct cggat
faccogactt ? %%tg%?gg%éctggcg °c°§‘§aéa§§%% %‘%?gg%gtg %{Eg%g“%% 9% ggaagacgt t
acggttacec gryakdctigeroicREyrimgeyydidyeegeteaecat ¢8cat gc agggcaaaac

aagettcgge ‘c}é%gagtgaac&gﬁ&tﬁ&gﬁ&cﬁgﬁaﬁg{a%%g t&gégEQE aGess cgtgttagcet
cagdgcagcag cgaacgcggc 403 ggttcgagtc gt agggt ccg
Eegccogoac gsetonpercertscedit GitoEaean o igenieee ctEerenadf cgagg 4140

ggazcecott B MHEICARM ! dtACHEE G idlha03aa4EtHARI9CICAg gccacggt gg
acat gct ggg 42D0 ctgggtcaag cgt gagt ctg at cgt cgcat
¢

ogotectecs GiGeRbEERyHRRCLTRITEATEY CTY TSR Geree & 280 gttt tccgag
ttoatotecs bdgS@B0QE Tzt LGS ER @t bGiccat@t GIRCYaag agtttcccgg

4320 gatcctcga Etg%&a%%%g ¢ %acagag @ cgcgttagcc
tggtoggcca Eﬁ?&%&%@?ﬁgg&?g"ﬁ%&% U %é Hetc % attt cggccet
acgeetegat A G @e0tcCAcdat QGOaE Gritagirs gagcaecagd®ggaat 4440
aaatgaattz catootoget tzagogeage atttegacec gpaacctgse getgatghtz 7080
tetotrtott cattcatasc tgaagogtat tzggagtett gooctcecac catgtetgec 7740
aatgcaggty tgaactgagt cacagtttct castagacte caagttietg atocttttac 7200
toocaaaatyg gggcétgatg tetgogtgen topetteage gecgamagtt cgacacctog 7260
aaagaaggec tcracatgge tttgasaget gotgecaace tegaticctza ttooteegog 7320

tacgagtace gegogettoa getogapoos aagatggtea gamaagacce ggaagacceg 7380
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(50) 14 February 2007 togoottoto ctgctctcgc
aacgagcgga ggcctcgatc attggcggca atgcgcgttc 4500
gaatttcggg gtcaagatga ctctgagggt ggacgaaccg gagt ¢ggéiaary 2007
gaatgcttca 4560 tcogagcgct tccocggaag actgtgccct
aactctgage gefttcammy avBateee m@mzagtg@gmtcg@mcamwmo tttcgagaag
ogggtogace %%&9&9 ARk GEL BOGRL ! t& %%@éc%atgacfﬁﬁot gtcg gogagtacgg
gagat atgcg cgag g agtcttcgga totgcgtttt
EaaccggatgGt%@é&?%@éﬁaﬁ%ﬁg@é@é@aﬂm&@“ ceeslftré ccA® cgcgaattct
cecagtzett LEAGE AR AP otd éhgﬂ:ﬁﬁﬁggstﬂ:&(ﬁgﬁta@@%atﬁ atgaot gga 4800
ccacaggaga aaagcgcaa gcggcga g{cgcggg agoot oagtt
gtogocecte é%ﬁf@%ﬁﬁ?tg B PREE A LERE'S glgﬁ ﬁtéa 88 agcaaaacag
coctogtest @ﬁ@@f@ﬂbigﬁtt@@é oaogtd axtgaektgatastd 92040 acggt gaagg

aot 0 t cagt.cagg cttta ocggctgctt
atogttoacs ﬁ%@ Qg g%%ﬁ% %é%gg%% %8%’5 %gac%?é a?g% at cggt ggac
gegtettote agadtaeg @gtgcttcaﬁcgagaggg&@dt&)tg gecepttogCcgB® ggtt cat cga

t a cotcc 5100
seggaeagos "’fgggg? g%%g?g CaE g%g%%g{&%g gg gg%gcgct t cgacaoot a
gecteazgtc gEttetge e’gmgﬁmﬁkatg@m c@g}a@a’@ IGEttCAgat’8 actt ccacga

ctottocaza E&%&E@Q&Qgc&%&% O+ S9Q03%9Ra5.rp2 40 t googttoto
gccgttgc goggogt ago cgccaagcgtg gacgt gt ct g acgat gcagc
atgattacte 5?’3@“5@33535@@@"&@’53"@@@0%%@*@ oY @609(’% ® tgggcttgtt

tototgoans AntsEtePekd Caactgtccg 5340 tgaatctahg ccagctcctg
aaaccgctgg tcagggcctt gcggaatcog tgaccgctga 5400

s g1 -tgatttttgg totoattogt tocooogogo tgacgatgta
&1ty 757%°0Ccggcgcag ctgettcctt 5460 ccagtcggtg gcetaact ggg
%% DNAQI gogt ga gggt ccgagg ccgcgtttcg ttgtcgecgec 5520
tj’ gttgto cgcttggagg tttgtgatct cgcacgccgc gaacgaacgg
220> aacgtgc 5580 gtatctggct gctcgggctc gggtggat at
<223 PRET@ ggct gcc aggcat aact cgccgtacga 5640 cttcgacgtg
«og> 91 gacgat gaag agttggogga actggcttct ctgcaaggcec tcgaggacga
gaoctgeaze 5at@Qazcb fmeatztgetrtijot gutiotly adyggagagggd aat agt gggce

a tt gogaat
o SURTEE- SR A Sl 0

tagesaagag tg@cescg:eg a@g’cﬁiﬁg%@ﬁl@ég@wmﬂ @é&g@gatg gadtiggott acggtt gocc

agettottee %&%Eﬂcg %&gé%&tgcﬁ%%&g@@ég@ t@é@:@@& ct ¢ agac gt tctt
caaacggttc caacgaggf gcct gggoat tgc 5940 ctgaat gggt

setatoaget Grcdtesngh sk teetapfy Cé‘b"‘aga SASEEE GERgFeEgct ¥gcatt ttcacctgta
asagaacate @M aaaf @c@gﬁ%&&a@@&%{g%%@ co@goRggagm ctcgcggaag
catg at gct gagot ctt gaaat gg gagat agoac
cooetittts GG G Bo R LEF BEr B SRR gt 2Pt Locy 6120
regrtoecea @QCREEE peatAgCagadggattttcgaety tebdzateect cCgidggctt tct gecggt gt
80 t agat cat occca aggaaaaaga
sgtgogotet g’“gcg%%c ‘ig;cgmﬁl[t taccéﬁa"gaé’acg%f 9 ag? G%%gﬁgmgﬁ ctacgcggag
eggaagoste QECIATYC gagtget dagatt o gaaeadgetateeycgédgt act t ot ocaagoa
togetocaag gg&?ggtgt% gggé%?a%gct éo%cg&&%%@%%%%@ g@g@gt@'}tgag%ﬁ cgtagttcct

caal ggc agaaaacggg t gcgggacct ggcaggttct
segtaactat gEjeigeneteceryegotesacepbEdtatengere degetperset gé®accga 6420

cactggtaac aggattapea gagcgageta tgtazecget gotacagagt tottgaagte 180

gtegcctaac tacggetaca ctagaaggac agtatttget atotgegete tootzaagee 840
agttacdttc zeaeaaagag ttzgtagotc ttgatccrec aaacaaacca cogetgetag 900
ceeteetttt tttetiteca agcagcagat taceczcaga aaaasaggat clcaagaags 960
toctttgate ttttoctacege getotgacge toagtegaac teogtogaas ggaagatecas 1020
ticecagaat aaataaatcs iggtgtcoct gtfgatacop geaagcocty geccaacttt 1080
topcgaaaat gagacgitera togecaceta agagettoca actttcacca taatgazata 1140

agatcactac cggEortatt ttiteagtta tegagatttt ceggagotaa ggasgetmes 1200
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gatttoctgg gatgagtacc tgcttttatc tcgcacgttg Cgacgatttt
Cagcgcgaac 6480 gaagatctgg gacccggctt tacgaggogg

t agcggcggc cacagat gga ot aaggogat 6540 gatgcgacglc‘mebrua 2007
acggttaccc ggcaccgctt ggacctcgtg accggtgaga ttctgggca ry

6600 gaagaogog ttcggg cgccagtgaa gaggtttgto
atggagasag geg‘a“fetttﬁﬁ:@tgta@”ﬁ‘t“ gf’g cpgereec: teptesgat gde%gggccogeac

cattttpags %%E%&a@g@tg%%aggﬁh@&tg&a abdalao@it Acace Qe g0t ?ag 6t7 t2 ? t (51)
ebr uar cta oggctttg
atteogeocl Fittapgge “ggéaa%\glai?gf’éb’@ﬁf"‘la gf‘ﬁﬁg‘é%& é%g'it?%%SSBBg)ot ggt gat g
caoattctt%? gﬁ%@mm‘a@tgeﬂcang@agg e @p@g acememAnCcdéidt gac ctatctctac
a ttcatctcc gt.6.,ggct aggt aa
Eag"tgm%@@%%?t&gg%g ”g‘f(:;E gEHeGay 6gHaTe gfa??c’%gg%: ab g&mt ggt cggeca
acgttttcaat@toma@:tgeatg:gim@gaaa sa it gt tagpeataigt t Je§at ag 6960
tocaner SR B8 BEIAALEHRL L ALELE ShlebpogaRAl a2 COTL Lt ogt

tgcggct aaat gaatt g cat cct cgat
aatatgtttt tratpt@eragetoatest atg?a’eigt@ copgtiatee ttifgracerngdislgat gat gt t g

gccaatatg% %&%cttgtﬂ.c LebooG il Gk ARG &Q%&Q HRlaad:9990@t gt t gccctcccac

gt gt gcc aat gcaggt g t gaact gagt cacagtttct
gacaaEEtE@:éﬁtgaﬁakﬁg@gaétaﬁgﬁtfqﬁb‘?’f@ pete 88 EEet t 489t cccaaaat g

stogcazad GUEBHR b Tacl H50Q0LANG LGBt cREGQOCIBRagtt 7260
cgacacctcg aaagaaggceC tc acat cC ttt gz%agct gct ggoaacg

tttitttaag @régttt:ttgq glEcogtagrace tSORERGH 2 ﬁéﬁf act™’gggcggttca
staagoggat Mo EG@AGD %tc@@gagggg;ge@ og@aﬁag aegezaf380980ggaagacccyg

aact ot gago..a ac_ggcacgcogg t gt ggt ogat
gcctctcccﬁiﬁﬂfﬁttggbggﬁt&% g"é%ggﬁt e %ﬁqgﬁ a‘tqg at% g@c aacaaggca
gaaagcgggahgt@g@m: agoatij@Cigthatity IGO0t ggamagicgat2iflgaacct gat g

gectttacas E&%ggc%g ctgg%tg&?g@{rtg att{g%ggébgagh%a&tgcz%gt tt 7560

¢cca gcatgtg gttttcggca agcgecgt cg
teacacaged dcedo T ﬁcgatmmgaﬁtceﬂgdﬁ@aﬂﬂﬁm grastiede ct?é2gaaaggt t cg

tagagtcted) Q&?agrgzgé: ‘c“a@'tc% &%ﬁgﬁ QAL P Yl beteh 3 QZBDQ gtgtgggtg
cgt gct ttgtg otggtt fgg cag L1dgca agcggegaac
aaggeaeay FUOLEcoqs efessatAtnt @Eﬂéﬂéfgt?‘tﬁa&fﬁtgf By%ag ? gt gccgot ga

anettzetcd RHLHGCO ST tRB £EARE +/REcan B@GBRAAGYLIYOt gLt CL C
ggacgttgcc gggtgcct cfg ttctotctoc %? gctg 7860

tcttctgﬂcé; gﬁjt‘%@’ﬁ% edoE B GHEE TGteirot cRrect g?@ag gc catttgagcc

togaatceg SAGREGHE tRecdfdlat cGagR0RGeRTst 3§QEe@YYI220ggCt gagt gc

tttcggcgt cgat t Ctotgacot 798(%50ttggtttctg
gtcgtttccg F@Pﬁa%g%gtﬁg%&%céat@%tg?g gé%cég(?g% g 6“%%‘? tt28t tog tt ogt ggaaa
cotgogete® Obbeeaagd GctgAt Goiatgat degtedacta chattgmygPb4dgat aaCCCqyc
e SRR B LSR8 Dl S S, 01 515 o
zestoagapa 2 &mctir bdefsemicategatacgee tegtecttec catgeoteas
gecaatttca gegcagzatg ggcaceccac goccaagtaa cogotggtes gotgeatatt 2820
tcggeggtge totcgtpage geggagaagc gocacagega ggocgescof gtagaaatca 2880
totttttegat gotegcagte aggacgezes acFacatcgt cgecgtpact pegetteteg 2940
cestoggett cttogcgetc goggtigagg gtttotegtt cotggtogte goagtoatcg 3000
ctecacegzc gtggteettt ctgegegact gegaategaa gopgagEece gracgggtct 3060
tigaacgegc atggaageeg acacctgaat coooopetat tzotetotos ottegoctst 3120
seaacgtgee geggtototg cogagritea pgaastttea aactgettog gggatacgea 3180
cactegtgit ttotttgceg coogmagtea ctgocgagag ctttgagaaa gticgeccte 3240
cgotggcaza cgogatesgs getcaccect gooaagtaga gaapggtegec cecggacagg 3300
tocecptoag agtgatigat gaggattega tgaagacgec gogteatpcg geatzgzega 3360
aagatgllgt gotgeaagag gatacpticg ecggtottcc geecgegacg cgatoctget 3420
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<220> <223> pRET1102RV <400> 93 gactctagag gatccccggg
taccgagot ¢ gaattcactg gccagcgttt tecaacgtog 60
t gact gggaa aaccctggcg ttacccaact taatcgcctt gcagdhtabrmary 2007
cccctttcge 120 cagctggegt aatagcgaag aggcccgoac

torazcaaga GEEHRtEEQCCatastas cbameny etatajege Hgetelcee1 8870 gaat ggcgaa

caat t aaag6t ItG&e@cd caagt cage gt aat get ct
Lotogeeees éfgcég%éggcgtg%ta?g%{? g&cgggccggotg%g accaatc tctg attagaaaaa

catogcoaty @ERZCERRACRAGRELCRRE erARRLogR A0EaTtRCa ABtE B8t fT0 at t cat at ca

toaggoasca SPRALEA! GATbAGERERIE kackdsgRAR@ABGRCYBEGL Ot gt a 360
af gaaggaga aaact caccg a%%ga ttcc ataggatgge aagatcotgg
BeagoOCttC 32aGREOGRS ARG O (POt tagRie EELEER° tRYEERatY t caat acaac

ggecacegte ﬂt:ﬁﬁcttﬁaécfgfggtﬁéﬁ%étm&e Qatascead m%igamSQTBo ( 52) 14 Februar Yy

2007 tatcaagtga gaaat cacca a ot gaat oogg
gtegoooots GelagppacH aébtéméggégtdig?%“g? cgg%f)cgfg ééaa?at%?%ttgt ?Q' go agact t gt
cztoctozaa fagRACAIGEECtag Eeattme gacedacyt catattremadPeact cg 600 .
cogaaaacct gf?%gcg cf%gc%ccgc%% t%cg%c% Qac@gggg%g tag@atg&grg C ggﬁ@t gagc gataccaaat

aaaagg acaattacaa acaggaatcg
geagtogoea SadotpR A Cyctlyt poticigtea GaaareEQge esserderat7 24920 cat caacaat

cattepczee %%gctg&a&satmg&%&%@&@tac@%gﬁg%& kghaadd aggbggaat getgttttco
cggggat ogo agt ggt gagt aaocat gcal, cat caggagt

sgagtogste aEeTferatoasionaeepayCirceated gaogkeree taig g adlf® cat aaat t cc
cticaagcot %&%%ﬁ%gaﬁa%&a%&@%gd&éﬁﬁﬁ catlatgt a@cat oat 900
g

gcaacgct acctttgcca tqtttcagaa acaactctgg cgcat cggge
cgactttgte gaCEREaeh R IO (PoERET TG éf%%&‘tgg Fg’?%%&gc 3%8 gat t gcccga
totogecace %%a%ctﬁfgcﬂ;ﬁﬁgc?ctgf@@t@&f& atdg&t@?@ agtadgeied 02820 t ??t cago ?E o) o

cat g aa aat ogcg_gcttcgagca ag co ogttgaata
getagateeg i‘tﬂ@@“tgé%&c@é‘igﬁ?a%& g‘ﬁq %gﬁaggfc%é%ctg@t tq %g t gt aagcaga
gageotoart CRAGhdctd Bbdzcogict gatgat gadbddPa cavatedt t MR at ot t gtzg 8 a '
‘at gt aacat ¢. aga ot oggkttott 1

oostotacet g”é%ftﬁgta?aggﬁT gg%c%q?a%{ggg% %gcg%g%? 3%‘3’%‘9 aéat cagat oac gcatcttccc
peasctettt gagmacyTagetk@6faiace gilreone orEaagdfd aagt t oaaaa

cagataceog %t%%?{e%a&%&tggét%?c%h%%aééc%%@%@&g%aé 336w tcatcaaccg
ggctccotc actttctggc tggatgatgg ggcgattcag gcctggtatg
agagacages 1BBEOOIREPCSERjAEOEEI G BT EFgHEGE ad ™ ot ct cgacyg

ttogacacet abdith€ ERGcHSPRRDRGack B 0RGEAYL APR aaagat caaa

gcatcttctt gagatcottt ttttctggg%c t ?Uctgct 1500
getogzacaa GREEERRFAm SAREASaCt PACRE'E ARG LE ST gg ggtttg_ ttt googgat

gzacgtetet CRARMIRGE btk RO0ecRBR GRbdstet cte@gangdi®d aot ggottca
goagagc oat%at acc acgt aagct tcott Cccg'G%QZO tagt gt agco

tacatetgeo aagiietps, Bt C BT P UG EAE ST Yt “agcaccgect acat acct og

tecgeastec $68Qset € bigitgatppattestotzgtdcacsa siaggizt g8 ccagt ggcga
t aa écggcgt cttaccaggt H&F 19046k 03y acgatagtta

tceat t atege 8

acgeegcgca E%@Cg R NG €g05ag0G G & GaGot gaaog gg%g%t tcgt 1800

gocgoetitc gtteicgcge ctegogttet cogottggag gtttgtgate tozcacgoeg 10

cpaacEaacg gotgaacpig cgtatetzee tgeteggect cegptgeata tegspectge 5160

caggcataac togoogtacg acttepacet ppacgatgaa gagitgmegg aactegette  B220

tctgeaagee ctogageacg acgavatteg ggpctgetot goggagagee aaategtgeg 5280

ctgotetact cgttctoget cacgeatgat ctiecgaate goagaactex actggectoc 5340

cetgatgeat ttecocgegea ttoctgogat ggtgaccetc asctatoogs gegactrect 5400

taceettese cocaccegeg ctzagrtcaa aaaacatctc cagacgtict teaaacggtt 5460

coaacggece tgeggcatig cotgzatege trogtggasa atggagttcc asageczage R520

cgotocgeat tttcasctgt acatggtoss tootoatzes aaggcaggag actopozgaa 5580

getgcggeat gatgotgage tottgaaate geagatagoa cgtEcagagg gteaagacce 5640

aggtcgoage cogtattics gegaagctoc aagegatgea ttgaagtitc gtecgtgget 5700
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goacacagcc cagcttggag ogaacgacot aoaccgaact gagatacota
oagogt gagc 1860 attgagaaag cgcoacgctt cccgaaggga
gaaaggcgga caggtatcog gtaagcggca 1920 gggt oggdd@debruary 2007
aggagagcgc acgagggagc ttccaggggg aaacgcctgg tatotttata
1980 gtoctgtcgg gtttogccac otct ac%(? agogt cgat t
ttotgceets tEEgEQFecy SPajeEe o (HoERIRGY REOXER aa@ﬁ@@%ag at ggaaaaac
cagtgcoges Q&Eéﬁt&? t@?ﬁ&c%&g QEE@%[GEC{% Eggﬂﬁiﬁ@i ﬁg@ﬁh@ctgcﬁﬁm tt ?Ot t2 3—0? . .
cc gc tcaca Cc oct go a cctga ct gt gga
teogetgtan “g"g’é@@@? L el é%?"gaga&% 5%%%?36%“8?3 gcgfct Egagt? accgct cgec
tectoaater GEAGORJERGEGACOTREOY ey RgRFEDEGtc2 230  t gagogagga

. agc aa ctcoc It agcgc ttttogato
eceacoacs ST AT GPLT SRRl P Gir e Lt b alrD s Pl ga
gogacgatts BedkicadaCgperteo e aweyt ttaB3ekts stagsELyeR t g‘%@ aaottttgct
coacagatgy %%ag%?g%gt?%gcg%g Q?Ctgﬁttagg gggEatc&u: g998@19ak@eat gat 2400

¢ aact cagcaa aagttcgcoa atacgoaaac cgcctctcce
gacosetzag WtptEpeicmepcRd Gprestiasy ateeeied et §eagb®y gcaogacagg

coactzon hERAYR L Q033AACA00:AAGLORGRRROR0 aacgcaat ta
atgtgagtta gctcactcat taggcacccc. ag @t taoa otttatgctt
tottogtaca REBGLEAFEHEASEE FEA2CETH F@sgg&g@ ittty g%@ ggat aacaat
gatggcgzet Lt ERACACALH: AR a0RL A kctdRdEs catGa 98I0 acgcoaagct
t@goat‘ goot g cagEl tctgca o.%?c?gccc t taacg&gat cog 2700
caacgactea el e AAGtaEEEdt g?ﬁ&%&f’g"é“t EYEE aggcaaat cg tt gt gcogga
aacgagetee BOQEHOEat doBBtcdal Gretcbdd patitbadet byrtragzye 26087 tgatgtttct

ccgagogttt tttcgttco { gt.ggct ott gt oot ggt og
aacotgotet %’%ﬁg@tgﬁ ji%f"ét“f fg&?g(%? J%f?%é%gg%gg?gaagchﬂgcttct gacgo
aceettttog GaRCYAgaRtEced depagb ac?®8@a tigtsoteamat®® ot ot cot gt o

. act qct c g 1£aggecacga 2940
catttogace fgéaé’gcg%ga%%atg%gg%g%%%? catg%g%t g%%{ggié%o tttoogg ogacaggatt

ttggeagtet tecEFLRyEpOtoefgteB0 Oerteceest Gty tgeetitat 2R gccgggaage
toaatagact EdaGEIE %@c@ttgﬁtcﬁ&@ﬁ&@tggﬁ&%g gatditzs30680 ogt oogact o
_ ggt gaaot ao acact cgata agaggcatt cc%% t gacg accggcccgce
ctoggttoag GERgReract: §eagepald FOMEAMO GHELEGE °§£&i%&°gt E ggt cagagat
tgotescans IEHOGE! 4801-0HCOMERAEE beBddc aggRiacgePd ggtgcttgee
atgcctgacg gcaatttca % caggat%qg %c ggceacg 3240
gangatesto pEaRRBEARHt HRAEEAES R LATEE ga R ElR in e ggcggt ggt ctcgt gagog
CEECacEeeE Qt?t&t@%ﬂ?aa@g@tz%%ggg@fw@@@@gﬁ ggm%@gdgg t ?gaa?t C?t
C gat g .ct ggcagt oa agg ctacatcgtc
aatcgtgaco éfé??&té’aﬁ%gtﬁaé%??aﬁ‘%%%g tg%?%gé gt %h?t ?ggggt cg cggttgaggg
ctocgagaty IdBOesttt totmittigt doagttay gtapepaiet) sudigtasat A€ t gcaccggceg
! G gagkeyaag 099agggcog
asECACeEte ﬁ%%%%é{ %#“?“%%Jg%g‘gg% %“t%éggg%gg%g g&cacct gaatc 3540
aaaggasaag eEUOG EELrtegtit astotuzee FoatEighet @ftg&%é% ad#8t ggcg gggt ctctge
004, G831 IRE tRedceEE T @Y ggat acgcac
goaggtLees g%t%g%%atg%?%ct %tggi;%cc cE cgg agtcac 3660 tgccgagagc
agagticcss PRERiQRNEa i &P TG oY %@é%’ﬁ@t@cd%ggggg gt caccgctg

gttotototo SrksadazcC ERAM RORG AR GLOBLGE cOLGERCaJYD cogcgt caga
tgattgatg aggattogat 3780
coagttgage cgzagagett ggagoeceac tzgelpafet cegotgagty cetttoggog 7500

C

togatgaatg totetgacet pttegtttet sotoitecag agtocaccce tecoocoegss 7560
gatttogttc gttegtegaa aptggcgagt gatgattact gotatgapee tgataacccg 7620
caaggctgca ctictegtat ecogetttgs gtotetgeaa aamactsgte zieca 7675

Q10> 92

211> 8134
217> DNA

1% Artificial

z207
<223> pRET1i01RY
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gaagacgccg cgtaat gogg gat gggcgaa agatgttgtg ctggaagagg
atacgttoga 3840 cggtottoog ggogagaogc gatcctggtt

cgagcaagag gggccggoat oat gagaaaa 3900 tcgggggt algt February 2007

tatotcggat tcctatccgt ctcgggcgcet ctcagtaogg ggaagacgtt
3960 ggattogatc tcgctgcgga cgccgctcac atcgccatgce
400> 82 5 caaa c_cogat co a { cagg, cgacgt acaa
BEREATOOTS %?“g cfaﬁgc PR GEET 9%6 Gacggﬁccé %gtggggtt%gagt c 4080
cetortgactgiegg@gicdegeiass cemttaata catfizeret ewtogeegfagc@dt t ca aacat cgagg
ttonccssct TG00 A droolhd 30REK, Ll0BROACK) GBA1 900CA0
acat gct ggg ctgggt caag 4200 cgtgagtctg
agootgasteagoengteeqycrateeigepadatatiaton Tiapaselct sepetatit ac¥hacaa gttttcogag
" toacaccgce Ha fBteodol 6ROALG Latct QUL GEAQGCHa GRIALEL 9t R0 9t gCt Cgaag
ag tttcccg% gatcctcgag 4320 ggggcagcg(% aogaagacgo
00C0RECACORFBRGICE I FE T EL5EFA SELARERER CHBlgHegb eeEr tycalbccge 4380
gcttacagaﬂa&&&%%ﬁst@@tagﬁé}:ﬁi‘ga s@ada Byt BPagrtangt £2ggcaa aggct ggaat

tcgo ttcto 4440 ct C cgg ggoctcgatc
tcachaaa"a%GF"é‘&éﬁgaé%ggéftQ@&9’5‘(’ ﬁ‘%\é”g é?ggﬂgt 00&0 gt caagat ga
atgataataacig@lﬁm%&t@mm&ﬁﬁg sgentey gig%aag:aat gottca toogagogot
cotatttgtt agg@'f%ga% a??c? %a?%atgt%gcﬁgg 2 qqiggagacg,tt caagect g

SeELEE! aggagaag gocggoagat
tgataaatgct atgtgat Yseg e tabdagib ey syptigeagt ddeggtstragatttt gcg 4680

t t
gcccttattc &@tg&?g% g%&ttﬁ% %tt’gc&ggﬁ gggﬁc%?(g %%Egag cggta; gfaég Sff g g gf ;?g caaga

gtgaaagtaagzta@egaitay(ﬁgttﬁqsﬁls gamag@a tegaliecat egaeracea’800/80 gaaagcgcaa
ctcaacagcgg%gag&g&%&aﬁ% LeQGIRE RYREhE adld agAaCHEO0t gt gaagcggacy

cc aaac? agcaaaacag cccccggttc cctctacgtt
ﬂﬂttttaaagcﬁ&*é@ﬂ@cﬁg@g"&%t@é 3yeea tisermeree g3HR%E g’ got got gaga
ctcggtogccgéc%&maﬂ&oﬁmCgta&fegtgtt@ QEAEGE GQtkareggaBh gggg 4980 (54)
14 February 2007 %?cccao ata?oatgag& at oggt ggac
aagcatcttaa‘&éﬁt%ﬁ&@?ag?ﬁg&cgé"étaé%fg T A tAEB0a ggt t oat cga
, gataacaot@@%%ﬁt%&oﬁ%&%%@@ gmmag@@acgaiamaja ot oo Cgot gggt oaa
tccgattac 0 cgcl,,t cgaCacct a
ttttgca“caé?%ﬁ%a tﬁ%gtéﬁc t°§°§g5%9 %% %@ g%?c%%gtat gf: acttccacga
gaagecatad @scgeAgag Qi gonatadg taggtmagaacttitycdyit ct ¢ 5220

st S EOL! 96.. 009901000 020920508900} ©L 0 202 goage
0000aggogo ggoacgcgcc tgggcttgtt
atggaggcggaaiaﬁamtaycasam@da@tagg%g ceoitaeaee tagetgets34 120 ccaget oct g
attgctgataaé@&ggg%t 84 GAPAOLL (£0A03A bkES bHAGRICL ga tgatttttgy
ctoattcgt toccccgcgc tgacgatgta cgcggegcag
ccagatggtacazerstopesciatcs eelh gl egtey cuaBerc gotaskét gdfl at gggcgt ga
gatgaacgaagﬁ%ta%@ﬁacﬁ&g%ts’ttg c&?@g&c{tﬁtg thak BbeH €BPQact O0GPh t gt C ‘ S t5 20 .
cttggag gt gat ¢t cgoacgecdo gaacgaacgg Ctgaacgt ge
"Gagamaggg‘éﬁl“?t”@g"é%‘”@% Griegctag @@g@fté Bgﬁj‘g"’at i%slg gcggot gco
aggatctagga&%ﬁtﬁaﬁttgﬂ% cidatega aﬁh&dsﬁ:tgﬁ@@t@gt%4®620 gacgat gaag
tcgttccactS%gﬁggcg ?ﬂg%?%t gg %ta%% G35 13 t%gag ott og fgacga ogacattggg

ag 0gggc tggtctgetc
tttctgcgc@taﬁimtw’gg:tttgcﬁaﬁg gadagratac ciTH660nzc ggtggtttgt 1740

ttgocgeate aagapctacc aactottitt ccmazegtaa ciggottoag cagegcecag 1800

ztaccasata otgtoctiot agtgtazocg tagtiageee accacttcaz gaactetgta 1860
goacegoota catacctegs totgetaste cigttaccag tggetgetse cagtggogat 1920
aagtcétgtc ttacceggtt ggactcaaga cgatagttac cggataagze geagegetog 1880
gectgancgg gegettogte cacacagoce agctiggage geacgaccta caccgaactg 2040
agatacctac ageetgaget atgagaaagc gecacgettc cogaagggag aaaggoggac 2100
aggtatocgs taagogpeag ggtoggaaca ggagagogea ceapggaget tccaggggga 2160

aacgooteet atotttatag toctgtegge ttiogocace tcigacitza goglogatit 2220
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tt gogaat gg oagaact oga ctgggctccc atgatggatt tgoogggcat
toctgcgatg 5020 gtgaocctca cotat ooggg ggaot ggctt
acggttgcoc coacoggcgo tgaggtcaaa 5880 aaacatct 0q4 February 2007
agaogttctt caaaoggttc caacgggoct ggggoattgc ctggattggt
5940 gcgtggaaaa tggagttcoa a oogag c gctccgcatt
ttgteatect (oFTGREEREE GEEERSEOAR (RYPAGRAGH COBTIROEC *‘@E‘g ¥ aggcaggaga
cgettooteg GHAEIEAD %&Qtt%g %&@&Etgttedt&@itgﬂgﬁdtg@t t gaaat gg 6060
gagat agoac gcaga g accoa %gocaggc cgtatttccg
tctgtgga"ag‘@‘a%i’é@‘f Geogtt Ggﬂgt"a%gﬂg%ﬁ%@% °ta§°§% g tccgt ggott
accgageesa {eedagostd gkbeaptad) o pangd go@cgﬁta%ta&aigcﬁl 88450 co ggaoocca
aggaaa aagoacqgtc_a tg tgga ctacgcggag
ctoconces GRA 1 ERRREL 40 OO NPAL 8 FABABgobr gagat gt aot
gcgggcagtgta@dgﬁh@@&gﬁtaaatggg agtedttd ctGa’iﬂs@gc goregactaayl aat at cagoa
go acct 6360
ttacacttta‘%gct%g %aﬁat%t‘%%?&?gg%gggt g%g ?ag?eggcc{:ccgﬁgfgacgg ot gecacoga
acaggasaca gatfatebee ttepltaced? @tcgagatagﬂg@%@ tagpetcratt a%g’&f’ t ogcaogttg

actcgatoce %&%&9&!’; t &‘ttggg%g %%&@&ag@é?ﬂ&t ﬂE’Q&gg@A' 88¢o gacccggot t
tag cg gc oaca ga ct aaggogat gat gcgacgo

ageggtttey Gsﬂ@ttca@@ggmfé’e & CE@’@%%@&’*% %j %té*ttc gt accggt gaga
gtoctgztos [t Rl AHY TRCLBRM GRELRY 10QEH Iz ARGHEdCIBYP cgccagt gaa
gtttgtc cggacttc at acot tgt t gac 6660
atoggcagea éé‘%@?é’&?@ CERtooiEf 6‘%@5%2‘% ggﬁf%@%gé% et t gtflac aa got goot gag
cagceoacga Gk AEHA%5aE QGkAcchef 2 @ccg@@ﬁ?ﬁ?ﬁ?‘fcﬁg ﬁg&?@@ﬁt?ts"ﬂl)ﬂ Ctt : tg ::t ag
ct to cgot gct gc
tcgggggtggc?f’%gtﬁ?gg %@ﬁgai\fggggﬁ% % oA%E %%o% g%%g‘%t a o? ac ° cc gg gt gcaa

gtetzgattt GBbCkactt tzpiadaciac emtggaga: tergecht e @ipzteagQt aao acgaggt gct
ccgogoga 1:9990&3, at gt cagot ¢
e SR AT IOEe CROORGER 200
gzcgEgagct pEd eyt gatEctigyt @tgmtz@s Eqa@j@g@caﬁﬁaﬂt@g g## t cgt cgttcgogga

4:C o t gagoggagce
gcaccccachQ&g%g“g%g&og%%gg?ga?gg%i%%%gt &?étt%% 7g880 tctctgtctt

gEeagaasoE EAICEASERE FOREEOPYFB ARFEY oAt O HE iyt s Poc i ccac cat gt gt gecc

gggcggggga%law”cgtcgt@agErQ%QIE&tﬁc&@@%t&@fc ﬁ:aéééﬁégt t g0 caat agactc
atccttttac, 7200 t ooo% %‘g%gggcat gatg

czgttsaggztfg‘fﬂg%&f g&%"%fég Gret e tngt e otcg 7260 (55)
tgcgcgactg]g@?aﬁﬁ% Ugdaltecdp @%Eggfbﬁﬂﬂ?iﬂ’%%t@@%%g;%@ tttg ?aag ct

gct ggcaac a c acgagt acc -
°a°°tgaat°g°§‘§’g%©tlttg8 tcé;% tf Y gaé% ﬁg?mgct% aac%a% accc ggaagacccg
Ggagg‘ttgag7§3&®ttgaaalmﬁt@ag@t@@mt em@gﬂat tegramg geiéd ggcacgecegg

coggagtoac ctg%?g% %?tt C%g% c%@t (:E%é}a% %ggtg%gg ggpé(% g g? 8 at7 g 889

gtoaccget Aoy Abaytatcg @%@@e’c crg@ﬁf@@?agtﬂtégatgc céfdyat ga ttgccggttt
aggattcgatcgtagg%ggctgtc%&at@%? %atg SGAL A0, &gﬁ%% Otddp gttt t cggca

ccgtc ctc ctg atcgctgatc 20 gtcgcccectce
atacgttcgagaaatqugtg@@a&g@aa%’fg(ttéﬁébG@ﬁgﬁ&%@&‘ﬁ@g"@gt #9¢gct g ggt gt gggt g
catgagaaaa71§§ggggga%ct§fc€£§ag QEctﬁgztggt:‘EcE%ggt se4ieHcke0C@@o caggt t ggca
gcgaac gtgtt cag 7740
ggaagacgtt ggat czetc togotgogea cgoogoicad atcgocatec apggcasaac 4020
cogatccgge aaaagtcagg cgacghacaa cgtpttaget cagecagoag cgaacgegge 4080
gottopagtc gtaggstocy accogacaca cgtactootg gageccttca zacatogage 4140
petetoczag cottacetee tticggract geatmogoag gocacggtgg acatgetsgg 4200
ctzgetoang cgtzagtots atogtepcat cgaccagatg tggecectge gtaccgacea 4280
gttttocgag ttoggegott cgttoocoget gatactcstc gtgctegaag agtttecogg 4320
gatcctogag ggggcagess acgasgacge cgogttagee cgaaaaccty cogagegtet 4380

cgeaccoegs atttoggoot acgtgoztoa gatageagog cagtcggcaa aggotggaat 4440
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atcgttcaca gtccgaagct gtgccgctga gagtgccggc cgat ccgaag
t ggaaaaacg 7600 gggtgttctc ggacgttgcc gggtgcct cg
ttctctctco ggaagagctg gggccgttca 7660 goggagggdhFebruary 2007
gt acat cgac at agt gaggc cagttgagcc ggagaggttg gagcgcgact
togocttote dt@@CtcecyGoagrag Gtetiggc yagtge aptdcticggd®l cgat gaat gt
e GhGLQAOCtg tigatitc c gt ocaccogt
ceationse (@ ARCELTde B EL Jerllply s B BLLE 08 0 5040
teogagesct bepedateamstayecott EYgeRgYpy tticguraia ceotiecchad®fet gcac ttotcgtatg

cgagaa G otgg tgoa 8124
tetogagace S540le Bhlnf hpodGh AIIOSRR ARO[ 007 B12

ragatatece egpErORIoE-aEIUstoLgd REtEAET Yl RipLocetp 3eoemy2Edya dt*Bt agag gat ccccggg
ccaggocoaa %ﬁ?@?%&fﬁ%ﬁ?ﬁtﬁc?ﬁﬁ@@m{gﬁaﬁg @f:ttﬁﬁafggﬁg agogt t t ;:C 60
gt gt gaaat tgttatccgc tcacaattcc acagaacata cgagccggaa

cGacageaga aé{“g&aa"aﬁfgﬁcgiaé(?th’fg&§g§§?6‘f°@%?§@ft§‘bté1i ag%gg agt gagct a
gangeggace BodEAEdstRanads iy aztte ctghtNacigaetd 8@920cgct t t ccag

t cgggaaacgc, t gt cgt gcca cattaa. t ggatoggco aacgogoggg
acgeteanee ig&%g"%bgaﬁ%ﬁ(ﬂ% gg%%?t? (o t°f"“?§%tga 6%@%’5‘? g 3%5 ct gggccaag
cgzegteges Gdpgpacbd stadacagpadrtieat asB88cet cgedeteag t d¥40cact t att oa

f agcac a gcctt 360

tegotgegte chtc ag%c:{:gggtg% gcga%%%%% ?ag?&g(gg @&Qg%@tcé @'R)B

aaaaaa gccactcat cgcagtactg ttgtaattca
coteggtoaa tovgEaigeratotapacd? (eeatayest (eseeeryia getaggtreat ¢80 cagacggcat

cootogaaag ?c@éagﬁ?cc&tctgca@ﬁttgﬁg&ﬁg %TCQ&QQE 9&9&?&5"8@220 cottgtcgco
‘ftgogtataa tatttgoooa tggtgaaaao ggg&gcgaag aagttgttca
Yt

tecogttote Gu@sttecagorryEeds FECCERETEE FRrAtECHE 4%ty aact caccca

paazcegagt SH9SRIEOREsIRIRLMRARRHAc dsaizalt Obgo aat aaaccct
ttagggaaat ag ccag%tt ttoacc taagC cal%%, cacat 660
tgaatototg EﬂaFg‘(? spfcsect S GESPHY £ RLTH LG EE Sha Etcgtg gtattcacto

tzatttttee EAGRGRORb@cedRCeacRAfta Gezick @ atetttytt 60t ggaaaacygg

t gt aaaaa t gagcaota tcccatatca 78Q...ccagot cacc
ocagtoggts 5‘5@6?%%%?&%%%5&5%&%%&?%6 é%%?gﬁgmég grgp t oat 0 aggogggcaa
tggegttete Sedtipagnttt Qi-gaaicatr @y gecgaas tamaet t gi8lgcttattttt

ctttaoggto tttaaaaagq 9 at:g, 0agot gaaog
gtatotezct greEER g"?%éﬁgga%aéggﬁ%g:%c? %ggg%gaaog g%g%%%% g tesléggt gcct 960
cttezacete emmhmbaydet reckdat antzepdtcd ctaoeeescy depageece? at@8acggt ggt at at cca

cgacatteee g%%c{gt ég%ggag%g%(gtag’&ég@)tgg]cégcﬁg Q{’&J@E@fc 2@%3 tctccatttt

cctta gctcctgaaa atotogataa ot caaaaaat aogoocggta
acgeatgatc 1(@SBetey eparneiriasmteesqteca tobaategyyt Cepaseergt t g8laacct cttac

toctacaats PRCGORLERAREM st Eak tacgkdidldc coaccgroze 5880
tgaggtcasa zaacatctes agacgtiott caaacggtts caacgggoct geggcatize 5040
ctgeatgeet gogterassa tegapticca aagoczagee geiccgeatt ttoaccigta 6000
catgetocot cotcatgmea aggcaggaga ctogoggaag ctgegecaty atpetgaget 6060
cttgaaatge gagatageac gtgcagageg tgaagaccca ggtogoagge ogtatticcg 6120
pgaagotoca agogatgeat tgaagtitor toocgtgectt totzegetet gepocgacgt 6180
cgtagatoat cogEaccoca aggaaaaaga aaagoacetc mghzcoggca otggagteza 6240
ctacecggag gecacgegze getcagatee gaaaageett gogetetact totccaagea 6300
tgeaaccttt gocgacaagg aatatcagea cgtagttcet getczatgge agaaaacgps 6360
tgogozacet ggcaggttot gepectaccg cggtttgtog coggocacgg cigocaccga 6420
gatttectze gatgagtacc tecttttate togeacgtts czaceattet cagepcgaac 6480
gaagatctzg gacccgectt tacgaggosg tagoggoggs cacagatsza ctaaggogat 6540
gatgoracec acggitaacc ggoaccgett pgacctogty accggtgags itoteggcac 6600
gaagacgopg aaggttoggg cgecapgtraa gagettigic cgpacttegy gatacotgtg 6660

tgtecaatgac gggecescac tggotogaac cotcageogl clicegtacaa getgestgag 6720
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ttogccaaaa gttggccoag ggcttcccgg tatcaacagg gacaccagga
tttatttatt 1200 otgogaagtg atottoogtt cgacggattt

ccact gagcg tcagaccccg tagaaaagat 1260 caaaggat a4 February 2007

tcttgagatc ctttttttct gogcgtaatc tgctgcttgo aaacaaaaaa

1320 accacogcta coagcggt ttt tg ggat caagag
Utagaﬂgcgcoﬁgaaéﬁatéc?f%"ttt%f ﬁf%@@tég '%%é%gt bté%gggﬁ%tt g%g tt cagcagag
tctggtgatgcﬁgtﬂ&@ig&@&gﬂ?@ﬁmﬁg@ﬁ@ adotdb b gihigtotay c B4 a?tt 1?40 ot

aggocaooac, tt.caa cciagat ac ctcgetctgce
ccagetEoay %g%%%tﬁ"t"ggﬁcm&gﬁégc EGLED 2ggg{cgtzq"‘g &%%%é%ag%gg&gcgat aagtc -
cttttocattsgotdacatatcayegtg tgztggaa@a a@m’gat ghagceatae566P50 gt t acoggat
wtatcos S8 0001 S89040 BR00900ABLL g aca0 agoccagett

cg acctacacog aao gagata cot aoagogt
gagtgcggctgagkmtttgga’gc‘faaagaag@we sttgR®ec gatoridecc gd0 gggagaaagg
pateataits B9RGA %L Aok 5k Q &9’99 B %&%G%amgaga 1740
gcgcaogagg gagcttcca agqgggaaac C ctg atctt tatagtcctg
€2

catgtgtece TERYEpELat IEXOtEB0 GAcaEidly $4° cfyia gatttttgtg
atocttitaPlBGhaal LRG0 IBIGELR 1 GETEal %ﬁ@agﬂis 6 (k50 aaacgcoago
aacgcggcct ttttacggtt cCt gﬂ t 1:t gé]cctt ttgct cacat
cgacaccles) GofYaeEtyt oeaptEee &ffﬁgagﬁf F‘ﬁ@%%g ﬁ&% tc 2; ggat aacogt
ttoctocge@tabAGQE QG cedt il agi-HAGE a&IEBca ty@EMmOT g @BC¢ Cgccgcagcec

ssseaoc A A L AR ST Gy o1 9005a 0ggcgat cag

cgactgoati e Eg@Cdriraizdd @aactame atoatztcas tayesetogrt Yl cgaaaggggg
gacgtgat% %agccggg écggé%g ogg%%a%&@ t&%gggtgg ttﬂ@c%gt?tl 6 9560 gccagg gt tt

aa aacgaoggco agt caago t t goat gcot
ctgggtttc@&zﬁtgggm%ﬂgﬂg (ptttioeerg asRewelge vlaeirimt 6% get ogt t ogt

t atggogttgtgccgg
st e e P 00, 2340
getetzestqerg o igeft “@W’t"@"@t%&"ﬁ@ﬁ °fg§¥tﬁ%f Q%jﬁg&ga@‘ct gé ctgt ttctotaoaa
gtztteagtd REALAG ﬂscgé’aé&%tgceg@igﬁ GhegRedo CARRGEAATRMI gat cggcago

agtctgaato tot ctcct cact (:t(:gg(g géGgaﬁ t cgaat ocgt
tgggﬁam&ﬂ&ﬁ%@&c@ﬁ“gﬁéﬁd&%&% é IRt ‘%& g adBdct gt tocogt coot
gggocyttod BogkhegsGil @@aic&&%agw@aeaﬂa@o tﬁa@e@@@@ grgogcat cgt gcg

acggat t t cgct ggaago
gagcgcgac? % a%gfatg‘fg %&g‘%ﬁ%’? GE:ag % 550 %&9%02% ogat 2640
ttggtttctaa@ﬁgﬁghaittcagﬂg:tcg@tcgm atlaabige coeigeaet gBYHaaac aagcgat oog

gtggcgagt% g %c?aa%g&atg?g tg::lt ?c%% G994, ti:{c'ﬁﬂga?%t dfo 999Ccgggago

tgc catgcctgac 2 ggaagtttca
ccggtttgggg@@a@@aiagctgg&zam@ocac gcccaagt aa ccg@l%gtgc gctggat att

2820 tcggcggtgg tctcgtgagc ggggagaagc ggcacagcga

¢210> 93ggcoggccog gtagaaatca 2880 tctttttgat gctggcagto

%12; 81%Ggggcggggg aot acat ogt ogocgtgact gcggttotcg 2940

& Mogigoogtt cttcgeggtc goggttgagy gtttctggtt cotggtcegte
gcagt oat cg 3000 ctgcacoggc gtggtggttt ot gogogaot

220> t cgaa gcggagggcc gtacgggtct 3060 ttgaacgggc
<22 pRgr?gg‘gagggg acacctgaat cccccggtat tgctctctcc cttggectgt

ottt rses beoaioes AR b AR Im0perel L2
tpacteepa® GO0 CaccChagCgagsly cistogageatitgt t ctPoct g 3240
cegetegEcet aatagogang aggocogcac cgatcgecct teccaacagt tgegeageot 180

geatepcEaa tgogatttat toaacaaage ceccgtocog tcaagicage gtaatgetot 240

sccagtgtia caaccaatta accaattctg attagaasaa cicatczege atcasatgaa 300

actgoaattt attcatatea ggattatcaa taccatattt ttgaamazge cetttcteta 360

atpaaggaga amactoaccg agegcagttcc ataggatgec aagatcotgg tatoggtotg 420

cgattcogac togicosaca tcaatacaac ctattaattt cccetocgtoa aaaataaget 480
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ogot ggcaga cgcgat gggg ggt oaccgct gcCaagt aga gaaggt ggcc
cocggacagg 3300 (57) 14 February 2007 tccgcgtcag

agt gattgat gaggattcga tgaagacgoc gogtgatgog ggat g4@8fary 2007
3360 aagatgttgt gctggaagag gatacgttcg acggtcttcc

ta‘tcaagtg@@%@a@a@ﬂt@@ﬁhmﬁ%ﬁ tB4a0ec tegagdtaaddd ggggccggea
goatttottty %’pf%%g%aca%ac%%c? %gcc%g%é c%%t%%t%t &a8 t{ o CGh@t ccg 3480

gaagacgt tggattogat ctcgctgcgg

catcaaccam @b MyCtat Bet3BA Qoecel gtz gasesatagt tageigeraadfil cccgat ccgg
tgttaaaagg %Qa%%gga 0@ H69 %%Ea@&? 209191 1280::3600:20 t caggcagca

catcaacaa@ﬁmcac@gﬁa@}%éﬂﬁ taétc'ﬁ:&'@ﬁ éqc@‘r@@gt BBt G c o

aacgcgg oggttogagf cgtagggtcc gacccgecac acgt act cct

A gccttacgt g

oggggatcgog&gtcgtg&gﬂga@&a’&&@@519&9&@ acklAbhaa SREEALIIta0 gacat gct gg

tcggaagagggqa% c@(ﬁt@g@

tcaa tct atcgtcgca t egaccagat 3780
gﬁgégaé 5025 © @ﬁ”i‘tfft Etéi%“@tttcgé%ggct tcgttceccge

1:ggcaacgc:1.t ﬁ@ﬁt@g@&acﬂfttcﬁﬁgcaaﬂﬂﬁgg @ﬁc@'@ﬁ@c raghiata0Cc g0 ggat cct cg ta
ggcagc ccgaaaacc
E;"‘“g""“‘g""’(g %f(j@ggla%g?% % a%% ft?% Efﬁ%gt ? ng%cgt c agat agcagc

satoagoats3@eiterHCATRGEY qattega@g atacgyttac tdtizertett t ¢80 cct gct ct cg
caac C ctc g aat gcgogt t
geotoataac .a:gcg?ttg% g%’c%gﬁ? %gca ggg%s %Q’t%gatttg éatégq%c gﬁl

cgdg tggacgaacc 4080

atatattttiggagtiegotgagaatgattte ambaocagatregttstt ct®¢ggaa gact gt geccc
gaataaatcgg%%ﬁg&gg%&tégﬁ Qatca&ttéag %&9&&%0 %Ea@éﬁ% gegottttcgagaa

agaa g gcaga ttat gcgat cgactttgtc

accgttccglggc@@ftaaﬁgt@gﬂagwwge s@efgﬁrgft eaaeaegctfagﬂ f@? tcgg atctgegttt
tcatcaace 4%9&000{0050%&&@%%%% 3geARM: dREAAHCCeR acgcgaattc

agtcagcaaca@eféeté@g%g%‘é@%a? Eg@‘ilgﬁ HEGEY

cgctgagg agttoggtgt 4320 Eqatcc t cat gact gg
gﬁ%’éc Bgcgg 4380

acoocgtagd G Edasddibtc it OR Qe 001ty titaRQE ggactetd goiYaaac gagcaaaaca

cacggt gaag

gcccceggtt 4440 ccct t. tc ctg
gettgeanagy %?@@E"’l"ij’c‘ﬁﬁj’tﬁ@aétcé%ﬁgégé %ﬁé?c%ibf aég\aé& ggso goaact cttt
caactctttﬁwg%tag@tggitag mﬁ@@g sgaaeghedgactbrat d2dicacg gat cggt gga
cc t gcgly, cggttcatcg
tagtgtag”%ﬁ‘é%&éﬁ“t % %?%ffga&f ki ﬁ? %gﬁ%ct gcagagcgcc%g gééa aaaacgcct c
ctotgetasiC QLG deecaticogytdeae tegoeighakttogezgggdiégcge 4680
tggactcaagafcgaq Cc%%ga‘%s% 6%%&%?(8 gggg'&gatcg g&%&@mgﬁg ¢ t[ a9 atg cacttccacg

dgacaa gagggaagaa ctgccgttct

gcacacagcfct@qmz@t ttggﬁfi@g@gg@@ﬂ%?@ zegetgecin ageeGeeAB 00880 ggacgt gt ct
attgagaaad) %‘E&@g‘u&%&a&%%&é%&g cﬁg@ﬂ%@%%gg@ggm@gcgc ctgggettgt

gegtoggaaqy EEARRRRCFCROGPERFPL AG R 239efee

tacat ot gcc acaact gt cc aat ct ct gccagct cct
?ﬁ isgo gt gacogot g

gtcctgtcg@Etg’%Ectc&ct dtEt &bt Glgatd: 5t ttttgﬁ@ﬁﬁ @@Ec@gg@g gamgat gt 4980
cgc

ggcgca gctgcttcct tcca
P R B g %?%fs?% é@
geootttie® CQ&tdte0a o tdtt @tcgatee ttcﬁ@@@t @&cyathd 00160 cgaacgaacg

,goata tggcggcetge
ggacgat gaa

acgt cgt at Ct ctccgg ct C
couset et e R R At B TR AP
tgagogaged) egich QECHrs@att acdztat tBAREYec gtittozate
agegtttcas tefteetatc aacaccaget ttaactitga actiatcgge actgacggtt
actgatttty aacttttzot ttgecacgga acggtctger tigicgsgaa gatgezteat
cteatootte aactcagoaa. aagttegeca atacgoazac cgoctoicoo cgogestigs
copattcatt aatpcagetg goacpacage tticecgact ggaaagogeg cagtgagese
aacgoastta atgtgagtta gotcacteat tagmoaccoe aggcittaca ctttatectt
seggetogta tgttpteteg aattgtgage gzataacaat ttcacacagg aeacagclat
gaccatgatt aczocamget tmeatzesteg caggtetgea cagaaccegt actegatceg

ctegttogte gotgtgaget ctitoctzoa apgeasatog tigteceesa aggegtitos
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t ct gcaaggc ctcgaggacg acgacattgg gggot ggt ot gcggagaggg
aaat agt ggg 5280 ctggtctgct cgttctcggt caoggat gat

cttgcgaatg gcagaactcg actgggctcc 5340 cat gat ggast February 2007
ttgoogggca ttcctgcgat ggtgaccctc acctat ccgg gggact ggct

tacggtttgoc cccacc g g 20 aaaacatctc
tgatgtitot é’&&jéfébtf {LEEETE R ARt g e gg A % g@ t ggggcattg
ctescctett ﬁ&g@@b @Eeotge gt;a@ﬁaaaﬁg@g@gftttgmmaa@m gag gt 55 t2 0 (58)
ruar C C acat ggt oco
gt"tga"t"tt"ﬁ'ﬁ‘f"g%f Q%ﬁéégggé%géﬁgag %5% G0 °éag %%tg ct gcggcat
tgagogaaaa gaagcgﬁttg agetobag ttcgaamagcggrg%’a‘-t E@@Etasgt Hegagg gt gaagaccc
ct 6y @aagogat gga
st 30150 ARG, 00 BLba fRgpRact i 2ot g
cetoogacteteegrampaacaaterate g@&é@@&:"c&ﬁﬁgﬁa@%@cﬂﬁaaﬁg{t acgt 5760
tgtegaaaca %@&Etg&@ Q%cgﬂqé gﬁéagiggigtc?ﬁ&@&g&&gﬁg&g gagrcgcga gggtcagat C

aaaaggct ggtgtac ttctccaa c at ggaaoott
Egatacggzttggfcge‘f@@e aé@gctg@éawﬂfé%&:gg%&*#g&%%@a%s t got caat gg

cccaagtaacggr% ?c@‘égggatglttg CRERaECtha8Ra0aEd:R:d:00B0Ct acC goggtttgto

gccacg gct gccace atttcc ggat gagt ac
BCACAECEAE EPUFEACERE ttﬁ‘i‘l“aaécta?: Q%Hg@ﬁ °t6¥5%‘9a %jg"é%&j‘at t cagcgcgaa

ctaoatsgtccgg@e@&% QE@tc@@a@ﬁ%@ﬁ titdoBgaggegegt agoggogyg 6060

caca a t c gacggftacc cggcaccgct
ttmggtt"t“éﬁ%?é gﬁg"%f"z 3g 9”3%@ &é&%&% f gtc%f dg g%'g& cgaagacgcg
gzaatogaag GAREEck ctgggggatg coagiegntraneye dataltaaid 1 8B40 ccggact t cg

ccccggtatt%,g%%c%gct%gc %tg %ggg%g‘g%a %gggg&&c&g%é@c é"gt 9&6& Cgaa C aotc agocg

ctga gctagacgc cggaacgcct
paagtttzaat & Egicee tggagacmat: ntteayeit iy tos300ec weerglorsggfl t t t gggoggo

tgccgagags ttt&ﬁggge% 9o 9G0 E-.t.tggt%ggcc It L00L0Ag . Qa0FgRgacc 6360

gactga cctatctcta ccca% gtgca attcatctcc cgcgctct gt
ccaaﬂaﬁﬂﬁ@g@ﬁﬂ@gQF%aGGWQGGEGﬁ@é@Hf@ﬁFgQ wettogrtgcy® getttt ccat
gaagacgccg%t&%’@g&g Qt‘ét%gg@%% I%a@%i&@é ct‘éﬁﬁgaé‘ea?%ﬁciﬁffgﬁw taafCt ?ft gt t

gogata gttgtgtocg cacgggtcga ttg ctg ttgoggoata
GESthtGGE%‘Zﬁ@ga"géé@f@ftﬁtf CpEg %gé'&%% ?fggg@af’?j'c gé)qg& t aaat gaat t
tcggcgggaggﬁﬁtﬁﬁQgﬂa&&gga@m&agct@ﬁ%gg Qedgickrgagge oggaaoot gg

t ct %E%ttct at oatat oat %%g%t g %;cgt a 6660

ggattcgat"ttﬂﬁ@%%t gte ‘6&8 TR EEAPH GEGECaat Gcaggt gt gaact gag
aszagtcagel cBAEAGH ok tt6s62 Oagedagan teagagtc tasgtct t 480 gat cctttta

gtagggtccg;a%%gaégc%aartact?&g g%ggcc&% aa%tggtaggcﬁigqgcga%7 8fl4 CtCggttcag

acctic gaaagaaggo ctcgacatgg ottt gaaago
cottacgtzz OB tbBeract gedtroma acegtigntei@Oey eastretzccfld gt acgagt ac

C t a g agaaaagacc
cgtgagtots aQ(%gcggag ch%cag%gg%ct %g“g gtg%ga?? c%ggg@;agg oggzaag ga 6960

ttegegecttogtfeeny celgcigtte wipoiceras aat Hopnen feutcetc ggt cgac Cgggceat cag

ggggcagcgg%éa@g%@g@ Q%ttl&@ anaeﬁ@tté: eH:4kedt6r GbBac@gt 130 cggacgt gat
ggaaccggat gttgcggggc oggtggagtt 7080 ctccgagatg

atttoggect ACETEREETY FriPEcRRcE GHITITD 46 %\tgi‘ﬁﬁft“’f"c ggdtat gt ggttttoggo
ctgototons (2hébBeced AR 0956 bt rlakd elegbattc gattagat gebo cgt cgcccct
gtoaagatga c%gc?a%gg%tggacga ?agggttc%gt(g:g gaaggct(%ca tocgagogat 4660

tecoogpaar actptgccct ggtopagace ticaagcote gtacctecet tticgegaag 4620

coagzagaag gocggcagat tatgogatgs zactttgteg gegagtacge gagatatzeg 4680

cragocates agtottogga totgzegtttt otopccacec tocageamga coaggeccaa 4740

cgegaattct tegetgagga gitceptgts steratoegt catpactgea cocacageaga 4800

paaagcgcaa ggcgecgeag cegtegepge agcetcagtt gaactgolgt gaagozgacg 4860

tecczaaacg agcaaaacag ceoscgrite cotetacgtt cgacctgotc acggigaage ‘4920

agactgogeg potgotgaga gtoagtoage caactettta coggctpott cggagtgzge 4930
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aaaggaaaag gcgttgcgct gggtgtgggt gccctcgtge tcgtgtttgt
gctggttgcg 7260 gcaggttggo aagoggcgaa cgtgttcagt
gat cgttcac agtccgaagc tgtgccgetg 7320 agagt gccggld February 2007
ccgat ccgaa gt gggaaaac ggggtgttct cggacgttgc Cgggtgcctc
anggacooac ABBEaceg tategdtab€ beptacygaeragped: Yyygetegti®4¥ agoggagggo
g oggagaggtt
Egtroatosa agcﬁgg%%gc gac cgtfa% Qa?%g%%ga%cgé&g?gcg&?%g% g?ﬂ? (?c ggcg 7500
tccggttacctg@tg%‘gaazggggﬁﬂet topepensta catfoRtogst woeted22agctBPt ccag agt ccacccg

getcagatee agﬁ&g&g Q&ch%@@&cgggﬁsgt éggﬁﬁgﬁ& @ickeatogamn agt ggcgagt
gatgattact gotat %at aacccg 762Q caaggctgca

tegcogttac FpAZRALREE CEPEA2EMEE ERGE ﬁtt° PR GEBaBE a P4t ggt g gt gca 7675
cgEvagcee i%éa&%gr@ Jgept et addthOebod é&)tetlé theRitiar 658007  <212> DNA

<213> Artificial <220> <223> 1_E‘I’lO%@D <400> 95
ceagotoct (aaRgpasten CeaseLett BgFAgot] tg&@§°$§agté§t? Wi cClcgget cgttect cge
tetoattogt Q%c%t:déﬁ;& GHczablda €§ﬁ€?@ﬁ§?ﬂi0ﬁ?@mg@g @4503: gcoc ag?

gt t gcgc acttcgtca,c aac ct gggcgct ¢
gctaactgggg%%%?‘?@%& ?E%LGG %f‘i;g e TR % g téﬁcéég%g 0 0855% ogat g gccgctgacg
cgottgzagg kB tgattt gmctgodzg ma@g@m:gg@gggcaawgagxgt cB8gcgcecgcet ge

c C gagsocgcaccogo

sossecr e 08 A Pl SAEPEACHE Dom S 0E00K aggfcocg 300
gaosatgaag%mw@a@q@gct@t gietegue togratrgECEERe B2 g cABet cgg ggcat ggat g

ggctggtctg%géa%&% 90:+360 tgg?@g&&g&@&&@tcoécégfaféﬁéggﬁﬁoaag gt ccgcec
aagaccgg cagtggaatg tcggcggagg 420 _oggccgcgga

ttgcgaatggg?g&ﬁéﬁjege (GeRgECETY é@@téﬁ@"otga@éﬂc@]‘a?ﬁ&é%ﬂégt Yygaao aacct gaaoo
gtgaccctca%tccggg %E&%ﬁ@%g%&%ﬁ&c@@@g@gcgﬁ%@% aggaed gcecgt cgca

ccgag tccctgoaga 540 gagaggt gg
ssostotos AT AR GG G, "HGE G LB 01 Bcgc00 600
gGEtggaaaatt‘éﬁiﬁﬁ&aQ@Bﬁcﬁg edteracugi tieat@coampeat oagoacgg goagcgacco

cotsutess A LAt HE L L UY RO Fa0 000t aat 1

gagatagcacmgmuqmgag@t @mao@efgcg@@aﬂc@gw@magg&?@ccgc caaaaacccg
c gcggPccgcgacga

agegategat té 5“?699 %‘g? %%%&wg%%%égtg%ga?&g%at t gctcgetgeg

coggacteca(HELpaa) ey Gerscagiy g gﬂmggﬁsﬂ‘fg@e‘ftggﬁa@qu%ﬁgac@@oagt tc 900

ggcacgcgagggt?%g% %tg%aagg&? ARG A0 1290002geH At 08gPt t Cg agagt cat oc
tggcg gt goggcacg acgacgacca catccacctg

gocgacaaggge@tﬂgftﬂéﬂﬂ ceastingl ederateet cpeagyEeEH°t028% aoct ggaaga
ggcagg‘ttctaégggg&@c@%%ttgﬂg Q488284 19L-0BlLARAEd-gagsgrgcga ggt cgaacgce

galgagltacc tgottttate togeacgtte cgacgattst cegogogaac gaagatctze 6480

gacccggett tacgageceg tagcegezgc cacagatgga ctaaggogat gatgogacee 6540
acggttascs groacczett gzaccicgtg accggtgapga ttetgpgcac gaagacgogg 6600
aaggticess cgecagteaa gagetitgtc cggacticge gataccigtg tgtcaetgac 6660
geggcocgoac tggctogaac cotcagecst cttogtacaa gotgootgag ctagacgege 6720
ggaacgoott topgotitst cttttgetye atggegestt ttzpeoppet totgptgatg 6780
cgotzctgee ctcogtEgsy agagagacoe aacgactgac ctatctotac coaggtgeaz 6840
ttoatoteco gogctetgtc gectaggtaa acgapgstect cocgegogag cttttecate 6900
tggtoggeca atgteagetc getoagraca acctgotgtt gttgegatag ttgtgtccge 6960
acgggtogat tztottotgt tgogecataa cgettttogt cettorozea gagtacgsot 7020
aaatgaatte catcotogat tgagogeage atttogacge geascetgge gatgatgttz 7080
tototgtott catteataac tgaagegtat teggagisti gosctoocac catgtgtzes 7140
aatgcagety teeactgagt cacagtitct caatagactc caagtttgte atccttttac 7200

tcocaaaatg gepcatmate tetgogtece toggttoage gzogaaagtt ceacaccicg 7260
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gcgcacggcc tgatcgaggt ggcgagcccg gagcgggccc gtggccggca
agccagcagc 1140 ggcgagcaac gccgcgcggt gcggaccggce

aaggt ggcgc agcgggacgg tctgagggaa 1200 att gt gadddFebruary 2007

cogcoogcga oatcgcogoa ggccagggtg tgggggogtt cgaagt ggcg
1260 ctcgtacaga acccgattac ccgagtgcag gtgcggcgca
asazaaggce dogytabayc (yeieaagral eRyEpeRegtediaciee tctaere gg/dt® aoagcett caa
tacgagtace %ggcgg?&g 90CsaLcBF U APACOpa5H SiEC ARG C OBt Ct gg 1380
ggcct ccaaactcga cc gtttg tcct gt cac agot ggaaaa
aaGthEaEGqa@@@&a@a@éaaﬂﬂéﬁcacﬁg%tﬁ%%é% e g cgccggegag
cgggtcgacoQ@ﬁﬁ@ﬁ%ﬂ&a@g@&%@c@@@tg@fiﬁtﬁ@@maﬁWﬂUO gcogccgogt

agoagog oogocgcgag, gt oggc g ttcgc agotgcccge
gaacoggaty %g%ﬁggcf 5%}@%&&%&@93&%&59@8% 'g‘ ‘g%ﬁ&b gt ;@g’ acggccgggc
cgeagtzett GEREL0AH @g@tcggga@éﬁ@gétag:ctilﬁaﬁtg gaggacaofd® agt ggaagca

gtegocectc (gggaége?%é g%g‘gg’é% Eaﬁ ga%g%’ é %ga%g%f o%gtggtcg C g? Sg égggc oaccc

cectogtect g:aﬁamgtg g cteattdced G)aggtctgjgagacmgg@ ttogeetgccd¥® ggagcagcegce
atcgttcaca ng 4 %ccg agagpggc%&acg%&g%a@&gééﬂ% 80fdg cagt acgcga

% aajoagaa 0gogoogoga aggccaagga cgocgcgaaa
ggetgttete Mﬁtgct gerassctom g ot et epoeragergte wepgBtacclP cgggaogt go

gcggagggoagg‘?aqgtg&li 98Pl gé‘g%%cggglg%ggq‘cg d899E@00Me aggacggcgc
tcgatc acctc acccggga ccg@cagt ac 19BO
c

a
Ezgtgagstcge@g?@’@g gtitozengty é&?g?a@&'fc ctglfiEHoliEA§ocC¥agoog cggccacggo
ctcttccaga%@&?ﬁg&t@%Eﬂ@ccg@égtttoﬁﬁt% tthfteda@dftbiREayte2 00D acgca?gccc
aggogat gt g gaagoaggt o a_agcgeaccga gtcagccacc
atga“a“g?%%ﬁﬁg%é@téﬁ&gﬁéagé“g btﬁ'jg% %E%Hégtgctfggacccccacca
tetotgoeaa DAL EEHEGHA g9t caaaccc 2160 ccggcccgyled gccagggacce
aaccat gccg cagtcggccc cggggtatca gccacccggcec 2220
o> o4 €COgcgaccgag gt ogagaat c cggaat ggga ctgtgagcag agagogagaa
Q11> 767ggctttcgtg 2280 gagcgtaggg aacagacgca ggcctggcga
Eg}%; tNlagcat gt cca agaacaocat cgatcgctag 2340 aaggt oggt o
g gggcccaggg tgcccaggat gcgtacataa cgcgcgaaag gtgcat acct
<2207 cccat agcat cggcgcgtat ggtagggaaa atgatcttca
<223 ”REHéQ?@‘t attgc tgtggtcgtg 2460 ctcgetggtg gggetttggt
<400> 94 agt gggaggc agccaggttg ctggtgctac cacggtttca 2520
gactctagagpe toeasers defecaetia greEietted tog pElasc et 't gc&Yyacgg tt ot t ooaoo

tetetgasat AGEORE tth 228 BoacAGEH 6aE64Ea &hiPE@RACtIg Cgaggcccag
tacgcgtcgg attcccggcg atgccg%g%g[ 264Q__attccacttc

taaag“"ggcﬁ'é’&géﬁ@@ EeEEAT R PTG T HEGEY e€cgcthcceg ttacgeageg
cgctttccag&?%@aaa& gﬁtt@ﬁtﬁtg@ t@@s@ﬂﬁﬁegﬂ&g@& agasegt J ?’-@ C tat ggacgag
cttocpacct  tcatogoc COtg at ggccagaa
gagageceet EoE O LA EERGtE E%‘El“gg% t °t5%?g‘3f é%? ogagogt gaa 2820
cecttattatCaGtt 4 0g GEYteag bizegaty aaztcgcm%taeatm@g agéyt gac tactgctgca

cttce cGg, ct t acgac
anaaraalla Clgf"&‘:é“?gt Gé’a%%gg%ca%%g%g%gﬂ gjac%%c%%&g? gct gc? ac? g

tgoogacatzgR@tdatiy CaRmek gy celeRoYR 2 eraiet tretitae®aadel t cgc cagagttgac
s {466 8905 Andcgagss Laasust anh ot [ gaac
tattggecac gittaaatca azactertza aacicaccea ggzettgget gegacgaaaa 600

acatattotc astamaccet ttagggaaat ageecaggtt ttcacegtaa cacgocacat 660

cttgogaata tatgtgtaga aactgcogea aategtogtg gtattcactc cégagcgatg 720

amaacgtttc agtttgotoa tgpaasamacgg tgtaacaage gigeacacta tcccatatca 780

coagetcaco gtotticatt gocatacgas attoocggatg ageattoato aggogggcaa 840

gaatglzaat aseggocega taasacttgt gettattitt ctttacggtc tttamaaage 900

cogtactato cagotgaace giotggttat aggtacatig ageaactgac tgaaatgect 960

casaatgtic tttacgatge cattgggata tatceacget ggtatatcea grgatttttt 1020
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cgaagccgtg gtctcattcc ccgctccctg atgtgacgca ctttcacccc

tggcactcat 3120 gtaccgaagc tgggaotgag aaagggctgc

cgcgtcaccg cttcgcgttg acttgccact 3180 gaacggdgd@ebruary 2007

gt gt cccggt cagggcgggg tgtgacctgg gttcatgaca ccgctaacac
totocatttt %&4&0&& citeL BEn ARtk gR0dohiagn apbaght datd tt ggggaacg

acct acc at . 330 ct; ocat got gao
gteatottat 5 E@%B g%?@agg‘ @a?%gtg FFEGELGS g\%&%aatg agijl g’ag ago 3360
ttogecaaaa W@B@ga@m@@g: gﬂabcgggggagic@a%@'gugaw t dé®¥gaaog oggt oogcac
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gtegocooag iEEpEgyENg il boroeely AErearaiyE eotepsBlt o5gagEt t 5y ccgaggecga
goagttteeg t{c&b@%@aétﬁ%g@ﬁt?@ g%&@@ﬁﬁggﬁt@?ﬁ ﬁcfc%fégﬂggm@ggc gt 2440at cace
tetousate GORGHIGIGHE GO LR PSP UAEY 2007 cagceaatay
cagccaatge ﬁE@&c@éﬂ&a@Etg&aﬁm{tgﬁgttce@@g& togdatageegt €88 caggc ccgaat agcc

4560 ctt tccc g ttcggt gacg
ottgtoocce 1BAGRERRE ggé 22869 5%8‘% g%@%gt g%‘fcg?%%g agﬁg% gogt act ogg
cttacgacge gcgﬁg%ttgmgtgag geBtage escergege Geetziec adfdyt gt gc 4680
gteocegtta LI L?c(f%tcsc?atggg %gtg&{‘.atgg Lol At GaGe Ot kagacaga ggatgattcce

ggoogooga cagcgccogc agcgcggcgt ccgggtggtc
CAECECCOEm awggpzto:a:sgtgm gengteeage) rotpegREET é&at"«geggms ctgcgggttc
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cogttcgatg ctgcggcccc ggagggt gao tactgctgca ccttdé@ghltuaryzom

2880 gcgggaac atggatgccc cttacga attcggt ggc
stecocgtta qgepsEitd ga%gﬂ%@agtfg@gﬁg@ égaEEgEFW CEEREGT a@g@ gcatt ggcca

CAZCECOCES atg&gé’g?é‘é acdnegeasgtctog ﬁc"maﬁgb’@@igﬁc agpagt t gac 3000

tttcta ¢ itSg ggie4 t gaac at caagcccg
ctecgggtte gé??é\gétgé é%%%“ggﬁgﬁ% %g)qat °%§a ac %?8 cgaagcogt g
googtogage dgétedtem it peastye gob@caat ggom:g:o‘g gicb@cmgcot #%€dacccc tggoact cat

3 tacg ot cgcgt oaccg
googootete té%tf c g‘% gtt'd %?%?%%:ag‘%% ?L% éo%%ga &3%%%%9 g%@% gt gt cccggt
attoogetas ROGTCHE GgeLcdey ttgatf;eat’g tetepercemtogtreagacc cef aacac 3240
ctitgagate c%&tcc%&ag ga@ﬁ@ca%ag 88&& @ac?t‘ééaécg Ldafoldkat! t @@ QaACy at gacct gat

acoggggat gacot ac ccat gct gac cat cgccgag

caggtatcce agagg‘gtag RERLEpaRag &é"g@t&gaéﬂgé’c&@ﬁg dguied3388 acgat caago

stosctots GOSHGR IO el CAGEO0 Gl b€ BRRRBrLURE COCAC T gCCTACHYY
agf ggat ga ttcccot %89 %acct aé‘zg gcggcagggce

agaagecaat EgpaRTARE c?éi‘j@“@éé%i‘%é EELaAkRRl eoREaT Y g cggt-gaccoc

2gaazcEEcE ﬁcEa@é&t@a@tg@t@@caé‘g@ Q%ﬁf@f Gect2 b gemgecd giigaacgcc 3540
ot ccgt ¢_agcgectgge, ¢ aa_go ggoca gogaacgcaa
ELagogcees %@3@3&5& FLeiE Ghreee %g é?aﬁ%?fg% gt?%“ﬁﬁaat 8@ ccggat gct ¢
soteosezet GEAGOEAIHUILYGLLGYYTiOTEGY sgeentaB3686¢ goggcagttc
tec ccagsegat gg t cgggeaget
cogotteges ?%ﬁgﬂ%ag%%ﬁ c a% g%:ga% cg% g%%’gg%cgac gg cttctcgget
acacaceca ag:gagatag’actggﬂ:g@@zm&az goe37eee casgplagergt 8§¥ gcaggagett
CCACACCEEG {a&%&?c%cagéggcc qugto%gé%? QackdaGGC Bl Gk fecCt G@@CYAt ¢ 3840
tact tcaggccctg otogcgcage to%aoggccc ggcgacggt t
gacgztacaa @E@mtfg@éﬁg%ﬁﬁggt@‘gﬁ @@gﬁé%’%\g%@ﬁj@& c®®Yy oggct cggoc
gozaagogty &Ecﬂ&%&%é‘c&cc&g atReEs 9edla0agasge396B0 cccatottot
ejggcoagcto gogagetgtc tgcttg E%ggsgtgggtcg tt cagcgeco
gtotoegtos AEEITPOLoFERERIER JHCOHE LR SHEAHCY %%?%’3 gacottcgtc
goatgoaage ﬁ%ﬁéﬁt&ﬁsﬂﬁﬁtaﬁﬁ&@@t GacidBRa ﬂ@ﬁ@@w ct®BC tcactcatct
cgacc gﬂg ttgt Gg %g aagaat gcctc 4140
tacocaactt ij" ﬁ’é@afg%f’ %“8@ %'?g@g & % yg3Ctttgta gtgatccage
ZECOCECACE @ggto&at@@&aétzQ@gcaQQE ag:e@a:a’g gag@gargt afwe cgcttgctgg
a 42 cctgaacgtg
cgetteotog %&%f &?Gggttg gg%& Q g%:%%g?g%gﬂ%%gcgcg%%cccga ggocggt cgg
tcactcaaag #&Zﬁhtacggttgtpm@a@tcagg aﬁg@gﬁga eateastfog Ot’e ggoooaggt g
294 +QQAGHt t 8@g cogaggooga
eteagoanaa %%a%g%%%cgagg%gg%goggt% Gcg%%% t%g%% gccagcgcgt 4440
ceataggcte ¢eyErOtjoRatageatog FRAREICER ARCiRRREEe RS a Y cggog agggat cgcc
zaaccogaca &Q&thatggtagcaég'é%@tme@g GRAALAY t@tBkeccapt caoogt gagt
gttottg gtoatoaggo oogaat agco 4560 cttgtccccc
tootgttoog %%@@@g*é@’égg@%%@%%FW’E‘%P%%%HQC&ﬁ%cgcat aggcgagogg
— éb@t%&caccgcﬁga@g@%@a@@etgﬁg@ég@@g tfogRgegt 6ma oggct ctgee

agcgoocaca cagc ¢ 4680
gctgeectet gtgcaggaac cccccgttcaggcc% a%cgg tgcgcc?tat ccggtaa_c'ta 6480

toptettrag tocaaccegy taagacacga ctiatcgoca ctggcageag ccactggtaa 6540
cageattaec agagopaget atgtaggegs tgotacagag ttetigaagt ggtggectaa 6600
ctacggotac actagaagea cagtattigg tatctgcgct clectgeage cagttacctt 6660
cgzaaaaaga griggtaget cttgatcoge camacasace accgetgeta goggtgetit 6720
ttttgtttgo aagcageaga ttacgegoag aasaasagga totceagaag atcotttgat 6780
cttitetace gortotgacg ctcagtegaa cicoptcgaa cggaagatoca cttegoagaa 6840
taagtasatc ctzgtgtocs tattgatacc gggasgcect gggecaactt ttggegaaaa £900

o



gtgcccgtta cgggggttct ccacgatcgc gttcggcaga ggatgattcc
cggcogooga 4740 cagcgcccgc agcgoggogt oogggtggtc
aacgt coacg acgagoaggt tgotoaatgc 4800 ctgcgggttc
gact cgat gt agcggcgat ¢ oagt gcgt ot gat cgoogoa t ocght Eejauary 2007
tpagacgtts 4BEBacsy eweEUgacpyttiactt atmt@gﬁj peagraetagt ﬁj% ccacagcggt
coeggcgtat %&Qﬁggﬁgg’&%&g&“ £l R0 g%@aa AR Goth tgctcttcca
aaccal ggggaacaca ctcacacaca agatcgattt 4980
asaatcactg a@t@‘@ecgg vetteatpd HerpelGerpptecmagtsHALE gt Pi%ggt t t ct ggagegg

seatttcagt CRELLCATREcR LD Bocalole GaQaES t@&@ctgszsa agﬂw acgt coacaa
attattgggg tacg tcgaac caa cottat 78? caggtat ccc
(0]

tttttaeaga GeRyHESeE AHERAETAY FA R CosEs E, a&tt&??@té oaga at ccgt cgat
goocgectza Séeﬁ@ctc@ teaaatatLategel Leaneds tmtﬂtggagt 1260 gt gacaggac

ctco C 522 c t gaaggoaga
atatgegata é&%@g 3%8“%?@@ f%%g a%gagﬁa T agaﬁ%%‘?gcg agg% octtc 5280
toecteteza ACAREGRE QracEat it ep@etBgtacpoatetactaicegmeadic alblccget t cccacgagg

acaocacg 7 b 2 gt agcgcccc
steeogtett Jobt Eauss do gﬂ‘gﬁa% gtgcfcéia?ag%g%g%o%%%@% t gggog ctcg tttgacagga

ttegteteag 54BBoAL Egfemtidy Loyt agabtetace lgegetteiggcyi@at cccacca

gacaacttot qsg%&%g{: (E&Eacgattg Qg%&g{aﬂaataﬂéggg c,%{,;,g&htgg gf4§eh cCaagcgaag
caccg cggcag ggcaatgcac gtg atggga 5520

cteatgocac etm@é*ae @@acagahwﬁg@@aat%#e@t *@H‘ﬁﬁja% colfftcgag acgat ccecgg

atgottaats GHSHHHCR 308 b BasteeGALCRELHEG £AEEGRHCIBE acggcccccy
acgcaacaag caat aaccac cccatgaga@%E%Mﬁéo gaoggt acaa
ccdgc

eecagttatt gelgeostsa arpeoctegh B HECH A P&t ccgt gaccggaccg
tgaatgecay 24 Ragc0 0G0REME L b BECtAYGES GatagrRC Bl gcgcccgt cc

ccc tt ct C 760 tctc gt ctogttcctc
cgcecettes (‘jggéﬂﬁ%f afecagqt E"éb%‘%&%“g‘é%géﬁt gect ga7g3 ctaga 5820
cagtpagese QErat-0106 atptragitf ct gagett taggaatot @gttiacat cEQgt ca tagotgtttc

ot gt.gt 880 at cacacaacat
ctttatgett 3&%%{‘8%%3‘%55%&% %g% ég aag% %%:a? % %94%’go gggt gcct aa
asacagetat tzgagtgh gabat at et eogtbd cmtw@dgﬁaagc cgcil¢act gc ccgcetttaca

6000 gtcgggaaac ctgtcgtgcc agctgcatta at gaatcggc

<710> 98 caacgcgcgg ggagaggcgg 6060 tttgcgtatt gggcgcectctt

<211§ gﬁibcgcttcctc gct cactgac tcgctgecget cggtcgttcg 6120
Eg% At @94 goggoga gcggtatcag ctcactcaaa ggcggtaata cggttatcca

cagaat cagg 6180 ggataacgca ggaaagaaca tgtgagcaaa
ég%gi Agggcagcaa aaggccagga accgtaaaaa 6240 ggccgegttg
PRE ?cﬂ
ggcgtttt t ccat aggot oogoococct gacgagcatc acaaaaat og

<400> 98 6300 Cl caagt ca a cgag, aggact at aa
cogtocacca e?@“é%té@?, é 28t ‘i"&téiggtcgggfﬁ%% %%ﬁ%&%ot c& ctcgtgeget
gaccagacac GGk @t ttat@ccmg; gigeeigzaotttraeog gataambCctigt ccgec 6420

ctttcte cgc catggctca cgct gt aggt
°tggg°g°t°§f°5f°°§ tc%'%%gggga E‘gfcc%%t%éc cgctccgtgagctgggctg

ctgcatctgatogatc@me amagme emzw:gfttﬁcctte@sawgat&@gmmmo ctgcgectta '
ccccggcgaa%g%%toégé‘%&%tg&%& ol AP GEAALGC G At aagAcacg acttatcgece

géagca gccact ggta acaggattag cagaaccagg
geatogacgs oadeHERRY gﬁggog?tc@ eceaseespn oty catgageger 360
cegtggcoge ctatotogeg aaggtccgec cgaagacceg cagtgeaatg toggcggage 420
cggccgogga getopecgeg atgoggoage aga{gacgaa gpteggeaac aaccteaacc 480
agatcgogag gEcgatcaac ECCEEEGAEE tgoogtogea gatggeczag toootgcaga 540
agegetogot ggagagetes grecaggagt tgepgoggat gecggatcgg ctogacgege 600
togacgacca ggectgacet zatogogaag atcagoacge goagegacce maaggzgttg 660
gogecEtatc TEc4acEEgcs gEEEaagess accecgoaca golaccgoas CEagZcgEso 720
cgootgatte ccggcgggac getgategcr geatcgetge eggtoaccss casasaceeg /B0

accogglege geczegactt cgagoggece googogacga acgogogeet egptazgeog 840
an



gttcttgaag tggtggccta actacggcta cactagaagg acagtatttg
gtatctgcgc 6720 totgctgaag ccagttacct tcggaaaaag
agttggtagc tcttgatccg gcaaacaaac 6780 caccgctglé
agcggtggtt tttttgtttg caagcagcag attacgcgca gadddxhegyy 2007
6840 atctcaa X atcc attctttttotﬁg ggggt ct gac

gtetggcatt 6&%&%&%3&%"8%&% a R8G9t taaggg attttgttca

goggacatog teGAEhAEt @topazea atagyat egattoetac: @tgmaca cc¥fttaaa 6960

gigoggeacy acﬁgsga%caéac{a%%ac% f{%‘ggic@&gtg%ﬁ&%{:tt&%gat% a%’% atgag taaacttggt

coadtgctta atcag g[% cacotatoto
acotgganga @g@@azacqogtggaﬂg atazteege ttzaéﬁs%@) &stergtees708®Y t gect gactc

ECECACEECC %ﬁ}gatg&gég eof R ARELA Ot IRLAL ARG JIl4b acCal  Ctggooooag

gcaat g ataccgcgag aoooacgcto accggctcca
ggosagoaao gpagoEagett @segccsgaaesaga@e aecpzerge et c i agggoogagce

attgteascg &E&%Qﬂ%agﬂcc&cﬁ GLaeRas it € cAeflizcOCasECagt o 7260
taattgt tgccgggaag ct gﬁga%t aa% tagttcgcca gttaatagtt

otogtacaga @c@@@té%@@qﬂgqagz(ggcggpg’e PEFCERE g%?ﬁ tcgtggtgtc

atgaatgect AEEE08EDockds tta@tondeg gcgeigtgiﬁfgic@ﬁg:gg 3 880 ctcoggttcc

caacgat caa tac atccc c at gt gca aaaaagcggt
ttgooggoct %ﬁ?@t &% GPERERT tt?%g%‘ﬁ'f c?%ct a%\ 8269 faf gt g{i’g aagtaagttg
agaccoegee &@&w&gdggisgctﬁtgeawgmtcg&@mg gg:@:atcact g¢g®a4 gcactgcata
attctctt fofelot: t ctiftotgt 7560 (74)
BoogocECEt HERASPILR ﬁgw?? & %;505051%‘%%%3&?%{5: %aé%:aga agtcattctg
tgzeageage a:ga:adgaagtggligm%ggmgaeg@@a@t epetaetc7 62620t t gcooggceg

gozgacaoga %g%ﬁg g%c%g%acgggag@ét?g%&g GoddGEAL 3l ARRAT @@@t ttaa aagtgctcat

ggaaaa Cgrtcticgg ggcgaaaact ' ctcaaggatc
cagecteooeg aagmng@qgwtg@g@t@?ﬁagﬁwﬂf@“ steegrat gt 43 cccactcgtg

cgggacatec %&g&&a&waﬁ&%&%&@ Qedofcbdeh r@tedabod Camoact gt 7800
ggt ga gcaaaaacag gcaaaa t gqgsgcaaaa aagggaat aa
cagtacgoga gf@@é@&o%?éﬂgwﬁae“@‘*g“ﬁ%éﬁ%j‘f#% Bfat¥tatac tcttcectttt

tezzocsary ER@RdoRd beddtachAARAEALS lecRiCAYYkA Ry 92B0 ttgtctcaty

ataca tatttgaatg tatttg aat gaacaaa taggggttcc
teggtegots %%gg"g%t@%%\géfﬁtaﬁ O CERALEHS ?g %gocbgag cgt ct aagaa
googcapetc %ﬁ&@ioﬁcﬁﬁgﬁcﬁcgﬁ@@c@&h}ﬁttcg@&é@c caaccohat 468 aat agggtta

cC ctttc tctc t t gacgg 8100
acECagEcce ﬁgéggagg%%f%agﬁ’aa S C ca ag%gag-%gg {cta%gacgagg)g tcaca gcttgtctgt

aEAECEELGC @@@J@’gglatgggzatﬁfb&@ccc@gig gagoaga cefaagee cdié® agggegegtc
 GGEECOCECC go%gg?%g:t %Egatgggccgg:gég&to QedB966 L09GL.: 8235 taactatgcg

agagc agattgtact gagagtgoao catatgoggt gtgaaatacc
cecgacceag 8RB0t qersEgER f@zﬂw%&%%g@& egpattete gd#® caggegcecat

gagogtages Eé&%‘;&@; R edEAC-SeH6R R Bt ek Qb IQM@ gggogat cgg
gcgggcctc ttcgctatta cgccagct %g cgaaaggggg 8400

aaggtoggto atgeﬁc@é& tpeosataRfoeRfaT A £ et RRg GHeeREhc édggt tt tcccagt cac

occatagoat SR6HEEOELA 34004t ARG JAGEAEC tRGEtEREAAGD T gcat gect

ctogotegte gggu:t%’%1 tgtcaggdfggazm a<gf:20%gogt>tg%?gg’fg%tla%iac%é%ca 2520
gctecacage cgagtoctic agcagcgete gtgccgaces ticttocace agtcactttc 2580
acogcogctt ctzopcasty cgaggoccag tacgogtogg aticcoggeg atgecgtetg 2640
attccacttc cacegggces agegatctgs tggeogeeag cegotgecce ttacgcagecg 2700
tecegogong gasactaget agaacgtgag catggacgag citcccacct teategecga 2760
cgacatoptg atggccagaa cgttcgacag coctaacege caggtgstee togaggtzan 2820
sactoogoee cogttemate ctzogeccec geagggtgac tactzctgca ccttcoggat 2880
camegzgaac atggatgoce cttacgacge atteggtgec gecgtozacy cagtgcagse 2840
gotgetactc geatteeoca tegcacacga ggaacttogt casacttcge cagagtigac 3000
gtttotagzc gagaczaacc togptetace ggicttzaac atcaagccez acaacgegat 3060

72)



<212> DNA <213> Artificial <220> <223> pRET1002Rv
<400> 99 cogtccacca cccggtgcct ggtctgecgtc tccctcggcet
cgttcctcge ctatcctggt 60 gaccagacac cggagcga
tatgcccagg gttgcgcagt gacttcgtca ctgcgtaacc 1%Febr"ary2007
ceaagosgte gﬁ&tg@ﬁe gegtmccg@ etzeqgad ttogetd wegettcataci@Pyagggg gcogt cgat g
180 ct gcgey accgaggt cc
gtacogaage tg%&% ?aé Gttg% LGS %%Egtqgga%g%%gamo ccccggcgaa
gaacggegge gggrgmm:a;ezgm;gm:cgzagge@gtqa@g?g@ﬁﬁmﬂccg%ﬂ(bgggag gaggccgcgt
gotgeggeaa tgcggattgg JALEGALC 9G L AEOREA0CH HelH84CaR60 ggcagcet cgg
t'gggt g cgtgagcggg 360 cggtggecgg ctatctcggg
cgtgacctac comhepitae GefeRSoHeE) AQNETERAEY) EFoEeRY I yAIATeE t cggib ggagg 420
acgatoasgo g‘c‘!&gﬁ&:g GHga L0t OGHREE Rt Se0asRSErragdR@acgaa ggt ggggaac

acctgaacc 480 agatcgc at ca gccgggcagg
aagtegatga tﬁiﬁ;ﬁ‘-‘é@ﬁ é@é‘&%éﬁﬁ%%&aﬁag@% %gaé °g54% % aggggt ggct

aaacctgace cgél%ég Qﬁcgﬂitﬁl Cl(210 08 1) Ecctggcgg:gtg%agccg gegpat cgg ctcgacgcgce
g, at cagcacgg

600 to acca ga
gagoteogte aﬁ@gﬁ@gg ﬂgéﬁ@%g’? aa E%j‘g"g%t a%c t gcacgggcc
gacetgoags DG AAGORMAC CROGRBL %zm@aﬂcmﬂsmc g¥§hcggge 720

cqggctgatt g ccggc gg@hs 99t go aggt caccgc
gogecegtto cg%gagggggc %g°?§ 8%g%%g€§°§%g%gga{d}g%%ggact t cgagcgggcc
acggEcEccs YECYE acKjeEade gUgnenyy tesgpggasortengtes 4980 gt gt ggcat t

cetgortogt %%ga%&q ttgc%&cg{ Y et ¥ ‘E‘tc&gfcgéa&gﬁﬁ?g‘ﬁtcg ggypaccga taccgagttc
gacat cg cgcagacggt ccgagc% at gggctt cg

togoggtact Tagafgm atq;w@? GerecERIT B et @tﬁﬁe’f@@c a g acgacgacca

ceteceagea a%%%fc&%egc&gﬁ@ ek G £ Ca BYQEL GRbdrect CROBEYCOt g 1020 (75)

February 200 aoot a acagca a ccggt ggaag
cooatottot qgEceasete FogIEFtete 5@%@% &Eag’éﬁtf)% H5Eee1 O@gg gcgoaoggcc

acggtotgee ’E{?ﬁ%@@ ag@tcc 80 GPPERE gf?t@'gﬁ? ggteetegt yarcggce at agccagcagc
cgagcaac gccqc cc aaggt ggogo
gogettctto toaniosta %gﬁg”&&t&é‘ﬁgﬁ%gtg%ﬁ%ga tg%?cgﬁg aglg% ccgcecgega
gtagacagon (ECEERCUREIGEHIATUYS giatiggegygrPtiteac gé8Yt ggcg 1260
cccgattac Ot ggggcgca acgt cgcgaa
BEOCECEACE gﬁ%ﬁ&% %gg %ﬁ E)ggggattcﬁ 55t tég@g Egg%g%f:t t gjgg cct gccegge
cotgazegty dopitgtc gaTeretc graenye aceeeegn ErotEgigeel 3890 tt gccggcect

gtogooosag ffc aa?g%tt?&%gﬁg Q9QLL] 9e LRt OaLLARA0ek@gaaaa gacget gace
TAY Cccgec cggac thCt cgccggc ag gagacggt gc

goagtitoge @gagq%afg@gtt@te taeRgEeRet eeeT B RO s§eEEEic g gggagcagcg

tggoggoate ﬁ@ﬁ&@g%@ﬁg@% GEHIRELP 928608 tdtGeetaggEgcccge 1560

cagg cccgc aa tgttggt cgggc ggat ccgcegce
cagocaatee @@ta%ﬁé%gla@étg% EEFE%@%@ RS G °°§%F%§°aagsg ggt gaacgag
cttetecoee Sk R 86 GORGIRE YorBBRat agGageel 6800
cttacgacge egogtactogy teomgetpaa cegetetgec agogeccaca cagogtgtge 468G
pteoceetta cgpgestict coacgatcgs gttopgeaga ggalpattoo cggecgecga 4740
cagcgcecec agcgoggegt cogggtaete aacgtocacg acgagoegst tgotoaatge 4800
ctrogestic gactopatgt apcggcgato cagteegtot gatogoogea tooggtagac 4860
gocptepags aaatogtoze ttgecaztgs ccacegoggt agocacagct gttoccagge 4920
gocgoctety teototteca cogeaaccat gggaacaca ctcacacaca agatcgattt 4980
attcoggtac gacacgccag coaagtcaga tgiticgett tclggagege fectccagac 5040
ctttgagate céctccagaa acptecacaa attattggeg tacefcgaac caagecttat 5100
capgtatece geggticegg geetraacac cacootocga coggtocaga atcegtogat 5160
ctoscotatc cgetogaagt cotteagtca gtgacaggac cactectege ctoocagege 9220
agazgecaag tgaageoaga cgactgogey aggtaagteg ggtacggeat gagetoctts 5280

agaagcggcg togacgorag Ecccacaces acaatcogct tuccavgagg gacaccacog 5340
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caggct gccg aggcagogcg ggtcgcotco gctgtcatgg gaggccadoo
gacaccgcta 1740 cgggacatgc tcgccgccca ggagcagcgce
oggaagccgt ggactccgga gcagaaacgc 1800 cagtacgc

ccgcaaaagc ccaagcagaa cgcgccgcga aggccaagga cgc38@§3%Wz007

1860 tg accga cc ctac cgggacgt gc
stascscoco EREGHAtGER 40 AL %%gé%‘% FHG0Y 3DoclY aggacageac
actgcageet Edm@éoﬂgmdlgmcgafb@tﬂa@ atfaggec gegeaag cgéoagt ac 1980

S T T e R e

acacoaccoa COQYEEYRIGEagorawoy acyteedg orasens 1060 agageggt cc
¢Cacaccgec ga%%gc%g:t &E&cco%&cag&%&tg Gaflfae el %&gﬁ%cga%% gccga ggtcaaaccc

ccggcccgece gccagggacc aacca gcc cagt cggccc
gacgetacea ENgepERytatsEReEECiAREE EeRy GcaZoBt segwerabc i gt cgagaatc

gogaagcets %@ﬁﬁggﬁ%ccgg%&@ﬁ%g:g@&@&@ dagagtgdcidht cot g 2280

gt aggg aacagacgca ggcct ggcga agcat gt cca agaacaccat
gtotoggtog e’@&ttft?@?cﬂa’%j@@é!@g""% FecHEce HelgtaEr aghfd t gcccaggat

B B e a0 aan 3108t Cl o aacgal (00 101 ggt ot g
ttgttatoos obAgH f%?ﬂ&ﬂgtﬂ?%gﬂ“gﬂg%&@ @Fﬁafag ELEAERYY aég% agccaggttg
geetgectaa CdaggdefiCisaiRaBRCYTEdrtig @ Ri2f}e cgpettCGac &Pl cgagtcctt C

cogt f.gccgac ttcttccacc ag ctttc 2580
gtoggaaac g%%g%&‘;g%f%‘;%ag%@a %tﬁﬁgtg %aaé’@cécﬁa 5%aéaf§°g$agsg%gt cgg attcccggeg
tttecetatt edsgeictit otyicRB4Mtcadtar demteedct ceraeEitigygdtdd agcgat ct ge
gotgoggoga gcg%g%?gg% tc‘iézagg%&ggﬁ&% Uedil2L0GAG0 0,2 7@k tgccgcgeog

agaacgt gag catggacgag cttcccacct tcatcgccga
ggataacgoa PEAGGRacaC IERIEBRACAEEPCAAEAY Jeyerassa aevgtaraeyadeld ccct aacggce

ggoogegtte %&%%{cg&agtg&%&g&gﬁ%ao%%c 1babic£0GEY Cccgttcgatg
cggcccc ggagg gago tactg cgatgca ccttccggat 2880

acgotcaagt %ﬁé@&g@&%"%@g@@ﬁ*@ cseticpagE gecEroat 88gt ggc ggcgt cgacg
tzeaaectec @@ﬁ%ﬁts:tta&gtftgt@c%“éacctc:?% Qetactgiat tagﬁﬁtdgg 8@42@ t ??f a? aoga
aacttcgt caaacttcgc caga ac gtttctaggc
otttotooet g“&%@@%ﬁé‘@"tﬁ?g@?tﬁ@g 6‘;‘6%}?%? ﬁéﬂg%%&tt%u gg&gg cccg acaacgcgat
getetagetc 2ROt gRGERI ot tcertdite agegabeceiy at gt gacgca
tttcacce actcat . 3120 a t gt gaat gag
stmanntte Satgi Rl o R P AT AT dccact 3180
actegcagea gRACQGUGYRagizghmeneny ttaictageyg atpgigepet gtbefdcct gg gtt cat gaca
gttcttgaag %gg%géc?ata%?a%gg% cgcta%aZgg Jacabfht B RIMALY: 2Q%6 9ot goggaaa

a actagttcat ttggggaacq at %acctgat gaccggggat
tetgotzang B3GOaceigtogrmaereitarsttensene Jettepaese eaptsgpee gdPlgcget ggacg

caccecteet 9%2&9&9@&@&&%%&@&@& GtadPila AL 236 gccgcctgeg
cgggcgcg ttcccgaacg cggtccgcac tgég)gacggg 3420

stctcaases aﬁ@(ﬁﬁ@a’tfi@’f&tﬂﬁ%ﬁé tterg Felotrae reRERErty cdeaggge t gagaccagg
acettaagee g aaat086a 113380222223 16824 t&OQEHACE®O tt caaat gac
tccgtg acctggcagc t%é%?a cc 3540 gaagtccgtc
ttazaaatea éﬁ?ﬁ et ij‘@?taé?jtfgj%g A &Y 5%3'@5 ycd¥icgcaa tcggatcatc
coaatgetta %&%aggmﬁwm&aﬁm&%tt@m cec@oat gotey gaagcccggce
C tc agccce 0
tgcotgactc oo%gc ggt gggtaac ac g%ga g%gag ggc%’?acoat stgpooocag 7140
tgotpcaate ataccgozag acccacgeic accggctoca gatttatcag ceaataaacca 7200
gecagoogEa agggcsgage goagaagtoe toctgecaact ttatcogeet ccatecapgte 7260
tattaattet tgcogggasg ctagagtaag tagilogova gttaetagit tececaacgt 7320
tpttgocatt gotacaggzea togtzetete acgotogtog ttteetatze cttcattcag 7580
cteeggttee caacgatcaa ggogagttac atgatcococe atgitgtgea azaaageggt 7440
tapetoctte getoctocea tegtteteag aagtaagttg gocecagist tetcactcat 7500

prttatzgea geactpeata attctcttac tgteatgeca tocgtaagat gottttetst 7560

a4



gcggcggttc Cagt ggcggg tccgcOgccg cccgtcccgg ccgceccgat gg
t cgggcagct 3720. acgggcgccc tggcccggat acgtcgacgg

cttctoggct aggagctgac cgcgtacttg 3780 cgtgcgt cgtld February 2007

gcaggagctt tcccaccgtt ccggtggaga ttcccatctc ctcggcgatc
gactgsteas t3ddBeca agtgttpgd amttattctaggeretcpreatEgfegcdc t cgacggecce
ac CL 200 +gR0afgga actggtcccg
Etgocoeoe tga%ag% Egg“té‘?é‘“g‘% 8"3%’%&%& ggat cagE| gcg cqgt {%?aggcc 3960
cattgzaaaa cett@@@getztceﬁaaa@ggf@@ﬂa@tq Heqgesigigideegiceast gtk gcgge ggat oggt og
ttogatgtaa chdabRHP eGP 2QreREOR G IBAClogsACamiY cgttccggtc
gaccttcgtc gctcgtttcc ggtttgectc 4 égo gcgcttcttc
ttoteegtea @@@?@‘iaééﬁaéﬁcaﬁa@Eﬁj%@@acﬁg&gﬁ'éﬁg%f‘?ﬁ “at §gcgat ga at gt ggcctc
gaaatstiga aﬁ%ﬁgtac Qgﬁﬂﬁ@gﬁﬁaﬂ%fgﬁﬁtﬁﬁgﬂmﬁmat ®Py ggactttgta

gatcca ga 4200 0g gcgcgt agcet
ttgtotoaty %?jéatti“:@ Ef‘gﬁaagggft cHGHEE tﬁ%g%%g‘%t g%g(g gggtt 4260
gogcacattt dodtk Q@R Cgkgcige ggtttgahaciccajtagtaggmaoetto oj94t agat o goggoocoga

to 432 gc tttcgcggta

aacctateaa agg g‘géﬁﬁg%g%ﬁf th g“égtg ca%g%gﬁ%% gcagtttcgg
tgaaaaccte ﬁiﬁgaggcaecgacgm g@gmaea‘ mtmgcagacgfltgﬂc g@%& tt gcct gccagcgcegt

gc gagot cggcg

ceggagcaga caaﬁccqétc gggcggggtg% %&%?%L%%g’agg% ggogaa?' ° gt gt occagt

taactatzcs svatcmeps gergtet By gayrateceq eptaecselt s;té@g%ec% o g‘gt agco 4560
goacagates g%éakg%ae Ca&fa&g&aa g%gg&w&g&m&gﬁ%@geaat tg@gt gacg gcggecgceat

cttacgacgg gcgtact t gcgggt gaa

ctetteggaa &E@gﬁg@tt&é@“&g ctredede %E"??Eéégg’fg@"la%régg46 gtgcccgtta
atgtgotgoa éﬁ&@ﬂ%tglﬁégtﬁg SRR oGkl e0GeARggRE@at t CC cggccgcecga

cagcgccc‘tgc agcgcggegt ccgggt ggte aacgt ccacg

aacgaceges axbessare FYGTTERG EPES At gc 4800 ctgcgggitc gact cgat gt

agcggcgat c cagtgcgtct gatcgccgca tccggtagac 4860
2107 99 gccgt cgagg aaatcgtcgg ttgccagtgg ccacagcggt agccacagct -

g}g gﬁgjgttcccaggc 4920 gccgectgtg tgctottcca ccgcaaccat

213> Artilgggaacaca Ct Cacacaca agatcgattt 4980 attccggtac
@05 gacacgccag coaagtcaga tgtttcggtt tctggagcgg tcctccagac

293> preTfo@f ctttgagatc cgctocagaa aogtccacaa attattgggg

tacgt cgaac caagcottat 5100 caggtatcoc ggggttccgg

costoceocn SARLAAAGANAITESLERORERGG! BGROR,AL OG0t COal 5160
tcacotatc cgctcgaagt ccttgagtca gt gacaggac cactgctggg

gaccagacac @seé@ﬁe@gteﬁeccgﬁ Ztfeceengh SRR S EFEAYg c aé%\ cgact gcggg
otagscacte A09LARAEA A0 LARAEEAL-ORGH ReictHRd28@0 agaagcggcg

t cgacgccag gcccacacgc, acaat cogct tccgacgagg gacacoaccq
ctgoatotga @S%@Ggggal““é@%%& éﬁ%“gfftgg OB EEE G %&%ﬁ@gt gfzgg cgaggcgccg

ceoogecgaa ﬂ:ﬁcﬁ&?@%@&gigﬁ :tmmg agabeffioe ga@b@ﬁatg g9t c tg gtg gg g B C

cgc at cccacca gta cce ggt aa
eeatosaos> REUEE N B ARGC U g OB BLREd D (il ogat ggcaat goac
cegtegeces @b 08E:00geccD 20hagaboéy parlagacke b:tmaaagg 208% acaccaccca
CEEGGECEEE %%éﬁ:goéc Tt ggcc%gat a(f% 98k 9 HEGRYE L0, ACAaE cccgg cgcggt aaga

BCCAT CGeo acggeccocog acgcaacaag
agatogegag mt@awg@go@gdwmv& gatsBege tocctgeaga 0

agzeptgect pragageter geecaggagt tggggcgeat gEcegatoge ctegacgoge 600

togacgacca gggetgacet gatcgogaag atcagoacge geagegacee gaaggeetig 660
gozecgtatc TEGACEEECC EREEAAZEGC acCGCEcaca EGLacCEcac CEBEECEZES 720
cgectgatty corgopggac getgatogce gratcgstec aggtcacoge caaaaacccg 780
accogzteee prozggactt cgagoggece googcgacga acgogogst gegtaagecg 840
gtetgecatt gotcectger gtecgogcce zegeatogge gectgaccza taccgagttc 800
gogpacatog cgeagacget cgecgagegg atgggettog agagteatee gtegetegce 960

gtgcggcacg acgacgacca catccaccty gotgfotecc gegtcgattt teaggzcste 1020
(75)



gacggt acaa gogoogacgo cgggtggccg ttaggtgcgo gocagcccgt
gaccggaccg 5700 gcgaagcgtg ccgctgggcg gcccgecegtg
gcgcccgt cc ogtgooogtt ctgaccggtg 5760 gtctcggtngbbnu“y2007
ctcgttcctc gogtcctoac otgccggtoa gcccgtgacc ggactotaga

5820 atcccc acc ct c aattc ggccgtcgtt
acotggaaga f’?a%\"é%fé% gﬁz%tggd?gg%%tt% Ct %@gﬁa B aRcEet 38% gttacocaac
gogeacggee tdabu@dzeig mtagdc@(:ag:@acmtgtgzmm tekcemepze cAfOt ggcg 5940

aat a G t aacag ttgCgcagcc
Bgcgagoaac F°°5°5%ggt %3% %%g%gﬁ%?g% %E%F‘E?tggg%f& %ggg%: aggdg ccgeegt cec
attgtzecce glzcrageert CRAGECAEER gws}wdgaggee@agsagﬁﬁg% 088" acaaccaatt
ctogtacaga g%%ﬂ@;t E&&gtggéﬁt &&Q&Qﬁ%cﬁ&%&é‘%ﬁﬂﬁ&gg ayggaat ga aaot goaatt

tattcetatc aggattatca ataccatatt tttgaaaaag
atgaatgact eqagpord QyEcodent YeEAvserd Jomaesere eopaaelet 0de® gaggoagttc

ttgooggcet Qéga@&gﬁgﬁﬁgﬁ%agafgﬁ%gagﬂﬁgaiaﬁ Qe:Qtacg0gapt 0ooga 6240
ct Cdg tccaac atcaatacaa cctattaatt t choét Cgt C aaaaat aadgg

agaceceEce P%g%@&%@ﬁcﬁg‘é@oﬁg“%b%e?ﬁgﬁaé% ESPEEHE gdt) act gaat ccg

googosgest Qég%&@&@@g@@aﬁ&’g@@&&&g&am&b tafcedctcs6 36660 t ccagacttg
C Ca ocattac tcatC aaq%cactc gcat caacca

ttcaac aggg tegt cat
teegagoags BOPERAOEIL, Lanteplet "’tcfg°‘?§55(°tg5%f 55 “F92E et 949 cgagacgaaa
goggacacea ha@@@gﬁam@amgggcmma @cH4B@: cgamenmt t 468 aacaggaat ¢

t 6540
cosciecos SETHT e o AT P L B AL0t agaa g0t gttt o

ceggacatc ¢ng:g@gam@a£mgaammjtgg@tcg&g seageresat J8 t Cat caggag
cagtacgcea tbc.%gag%?t; %%oﬁgag&tg{b&ggﬂggé%aq&g ApEA%.0668k0 gcataaattc

cagccag tttagtctga ccatctcatc tgtaacatca ttggcaacge
tggaccgage 6@@@3035 %@PWB@@@“&F@W%@&@& cgigeeaet d#4 gcgcat cggg

teggtgecte Qégﬁc&&?@tz@&oﬁ@i L3l R BIB38a ctd@licgcag® tgattgcccy
acat tatgﬁg gagcccattt atacccat at aagg agcat 6840

gecgcagEte AREERERPRT BROZFOATE PUAEY FEHLCES CEfate**aagatgttt o ocgtt gaat a

ACZCAEECCT Eﬂ&@ig@@&a@@ag@ﬁg&ggcé‘g&ﬁ@@@gﬁdﬁ@ﬁ gedagoldat g2t at gt aagcag
acagttitat g:ttoata? at at attt tatc369§§)6 tatcttgtgc
agagoggtoo é%ﬁ%?géta&%%ga‘i? oA ataag%gg%ﬁéﬁééaa% gt ggCttt gt tgaat aaat c

CCEZCCCECT Z&Eé@gaccg aacitdctd getciztagidectag sgratccagat2eZd cgcat ctt oo

aca a accat 7 a aaagtt caaa
oeceacoeae 5&5"5% ?at%aat %%g%ga?%g%?ggg%ggg%% gt %ggtac aacc 7140
gegogtages @icgyeb T entismacietatetgemtayepategritegtaggdéat t ca ggcect ggt at
azggtogetc %&%&?@ ?g%&:ag%gtoggta&%%ég%ga #:8399Ca@n cotctcgacg

cca Ctgagcgtca gacc tag 7260 aaaagatcaa
secatageat ag;gmtet eﬁ@gaaa@eaﬁmt@t&ataaqgtth Gﬁfgs;tggt& gt?48t ct gc t gott gcaaa

stogetagte Zg?é:gﬁtggf: ARARARAG At GUCL AL 6d cBEaeE gtztzfo gtttgcogga
aagagcta ccaactcttt 7380 ttccgE t aaotggctto

getocacage a@g{@@t&g L B U L E R R i 2L TG gtagc 7440
acogoogott CREbARGH: %@c%%ggﬁkaﬁtég@tﬂ&@@@@tﬁﬁg@t& ag!mc cgoc tacatacctc
gct ct gct aa tcctgttacc gccagt ggcg
attecacttc a‘r"éﬂ’ééf?% EAE T8 TERCB S %TG% &?ag%fg %goto gaogat agt t
tecogeecoe @ﬁ@@%t @ﬁggm@@ﬁ%t Ctﬁ%@ﬁ tt%@cogg ggdggtt cg tgoacacagc

cgacatogts g’gécé%ga cg)goég[gcf%ata%o aac G0 az t gagat acct

gag coacgc t oocgaaggg
cactocgcEs aghiaeyy @@ggcacxag@mg@cta@gttmges@g:egaag Géfi0cggaa 7740

capogggaac atggatgece cttacgacgy attcgstege ggcgtcsace cagtscagec 2940
gctgctactc goallgpova tggoacacea ggaacttogt caaacticgs cagagtigac 3000
ptttctagge gagacgaace togeictace ggtotigaac atcaapccog acaacgegat 3060
cgaagocgty giotoattcn cogotocotg atgtgacgea ctttcacces tegcacicat 3120
gtaccgaage tgggactgag aaagggotgc cgogicaccg cttogegtty acttgocact 3180
saacgEgrse gtetoocget cagmmeprpe totgacctge gttoatzzca cogotaacac 3240

76



(78) 14 February 2007 caggagagog cacgagggag
cttccagggg gaaacagctg gtatctttat agtcctgtcg 7800
ggtttcgcca cctctgactt gagogtcgat ttttgtgatg ctcotdBgg@ary 2007
gagcc 7860 tatggaaaaa cgccagcaac gcggcctttt
. gotgoggaza tg%t}&ﬁtaé’@ﬁtt% SHEegEpAch RLEIg R 1P ERRgR 7 0B ctcacat gt t
ogtgacctac t%ﬁgttg%c%tcg‘?&céaﬁ ?@@ﬁgﬁﬁé &a@?&g@d @Eﬁ@ﬁgct amepgtatt abDcgcctttg
gagctga taccqctc cc cgaccgagcg
acgatcaags @%@@5‘5&?@?6’?@ @‘i’i@aﬁb&% tgé a°5 ga%gg agCt cgcaca
aagtzeatga ftECacH g tatol tztk@ege gagag@gg taaagwgcgc agértttca 8100
a at .caaca, aa at cgg cact gacggt
aaacstgace "cg%\tg?"&%t% Epeteg éf)ggt%&%%% agca%ta %cg%cag%% aacggt ct go
gagetoosts Qbbb gygseosg atogegy apgmtcgfatc@mqatGS 230 caact cagca
aaaqtt.c t £ ccggocgttg gecgattcat
gaogtzoags @%%tgct cg%?téaggg%? gg%ggggggg%ggwmt&t% Cccgao t ggaaagegg
goggoegtic Qetagptaydyeopica oyt toegBaer 1oaEsragtly ag‘ﬂq agct cact ca

ACLEECECO0 &%n@&?ﬁ %tha&‘g@Q&Q{cEgtc@Qgg?g@*.gH ekt Cggct cgt 8400
g gaatt gt gag@ﬁoag}at aacaa ttt Cacacag gaaacagct a

oxteotogt scgga@ﬁe’fét‘fgmwgwmtgﬁﬁé% i oeReeet gt gcaggtc 8487

tegeggtact ﬁ:gg%&?tg]&)@cgiggll?ga&%8 gchaZégEPoﬂH@tgcﬁZﬂ@@ Artificial
0> <223> pRET <400> 100 c accacca

cgtgcgagga ‘i’?&%ﬁ‘@?g@éﬁﬁﬁ’@ ta@FEEE(‘j’f Egaf‘:&gﬁﬁ ERIRFREE e gt P et cge ct at cct ggt
cocatotict @fkcargRCRAGALD Ced tieAc efageted SbgenEagdp2yt t gogoagt

aottogt a ct cc.1 Cldgo 9CCt cccat t
rrstetso Bt el Rre SGRHIGA AR PAPg c B gacg 160
gogotictte &ﬁ@mﬁtcﬁg@acchg am@gtzg gtgamtgagtgtm‘wg cgdegct gc ttcgcgggece
cCgpe accct gt cgg
gtagacazca %écc %igat%c gﬁaéggggg g&g’%‘gﬂgoc ggg%g‘?&s Ogééﬂ ggat cgacgc
pgoogogace wg@ga@tttgg@ttgcyatce@&gef&& eecgigeay deegytiggtgt gggt g Cgt gageggg
cotgaacete Se?ﬁfataggqgog@&% Qfhafildt GleedEga ARQFLECIER0 Cgaagaccyy
: cggcggagg 420 09900909%% ggtcgccgceg
gtoecoocag ’@E@&Cg@cﬁ*@%cg&fg FEGEEHR AEHIE YL FHAEE%Ral¥t gaace 48Q
goagtttogs ?Q&Ee?ﬁoﬁ&gttg’r g,gg@ggﬁgaa@ggg@egg.g gRaefet ? eqgt cgca gat ? gccgag
ccctgcaga ag gggcaggag
tggcgeoate %%ﬁ@cg@gﬁj%t’g“@t@ é@ﬁ?ﬁ%g gggg% g%?fgfég% 085%0 t cgacgacca
cagcoaateg Qﬂﬁﬁﬁaﬁaﬁgﬁﬁtmtc@@ﬁ@ﬂ@@tcﬂcm@ casggegCcagtgaccc gaaggggttg

e GRS R et

cttacgacee G@tag@ieCiyepetery abavtrydcg cagcatggm spegec ad@hacccg 780
gtgecogtta cegezettot coacgatoge gttcegeaga geatgattec cgeccgccga 4740 ’

cagCEceoEs ageEsegeet coggetegtc aacgiocacg acgagoaget tgctcaatge 4800
ctgcgégttc pactcgatgt azogzogate cagtpogict zatogoogea tocggtagac 4860
googtogagy aaatogtege ttgccagteg ceacageggt agecacaget gtteccagge 4920
gocgeetgtg tgetcttoca ccgcaacnaf ggegaacaca stcacacace agatcgattt 4980
attocggtac gacacgoecag coaagtoapa tgtttcgett tcipgagegs toctocagac 5040
ctitzagatc cgotocagaa acgtecacaa attattzgge tacetogaac caagecttat 5100
cagetatcoe gggattcope gegtgaacac caccetocga coggtocaga ateogtogat 5160
ctoeootate cgetopaaet cottpagtca gigacaggac cactectege ctoccagege 5220
agaaggcaag tgaaggoaga cgacigogsy agetaagtog getacggeat gaggtocttc 5280
apaagegece tcgacgecag goccacacgs acaatcogct toceacgagg gacacoaceg 5340
ptagozccos ctgoaacozg cgoagtetea cgaggogeog gtactgetcg tttgacagga 5400
actecagegt cggteagsic gogotEegor gatcocacca gtagetecce gtgooggtaa 5460

cogettegse coaagogaag acacccaccg cggcagegat ggoaztegcac gtggatgega 5520
an



acccggtggg ggcgggactt cgaggcgggc gccgcgacga acgcgegggt
gggt aagccg 840 gtgtggcatt gctcgcectgcg gtgcgcgecc

ggggat cggc ggctgaccga taccgagttc 900 gcggacat

_ cgcagacggt cgccgagcgg atgggcttcg agagtcatcc gtgggtggcg
960 gtgcggcacg ac ac%acca cat ccacc 0gct gtctccc
acaccaccca GERGIEHRY R CELERtE éffé‘dﬁgg‘i FEIETEF EEEHga ga acagcaacga

ccacaceges Ga6FBEM gia@@mt@ﬁ Gffeacag tgaatag@:hcgmgalg@cgg g¥égaacgo 1?8 0
cgcacggc cga C gagggggccc gt ggecggea
gacggtacaa %E’g@&% %g%jg%?fg 3%’536”3% cé’%g%‘f c%g%gag%gg cg]g(tg gcggaccgge
scgaagosts @ERYGEQQC@ecelg GG ang ettcctencigyeeatel 2000 (79) 14
Febr uar cga,gat cgeegea
gtotoggios th&g(?%’gté g%%té&%é g J(E:;ggéggcg:tg% ?& g%%%ﬁ %g%g%&l 260 ctcgtacaga
geatococzz ElaTOgAtcEationt gergtiopt htacprety Hetaetac et gcgaa gacgggcogg

aaaccctgec &?a%&aac%ﬂ?c@&cg QehscalndQtd A eitAGCCHes tacgt cgacy
tcgccgggga gecgat ct g 80 ttgccggcct ccaaactcga

13
taatagegaa RAEAGRPERGLOCEREPELSE & cg@ﬁféagt%@ffg trazErat0at¥tt 9ace 1440
atgogatita ﬁ&?&sﬁ%&sgt%g %3!35&%@ Egt%éb@ttg gegagtigagueggt gc cgcggaagceg
gct cgagcqgc ccggegce agca ccgccgcgag
acaaccaall ijﬁ%ﬁ%"ﬁg@%@ga%@ 65‘@??%‘6 gat&ﬂg%t?@ Eag%ga@&l 5 %8(9 t gggagcagg
tattostato %%eg%e@ce@@aatm tttt@@t@?@cgan@rgc egganeggeitTcgcy ;:-t cgaacagt cc
goggacacga .a aqc t gaac gcgtt gacca
aaaactoace gIgrcagliv LA ggab% c?gaé%tﬁcgégg%%ﬁ@g%%é%ﬁ g g%g aggcagcgcg
ctegtecaac §eHabGATCtagt thoHoctadt g gaagpigpgo tlatbegtegabecget a 1740
agaaatcacc ctgag g%:%%gataog %%%%gt%é %aaga%&%) ?gg&g&ttc gg@9CC gt ggactccgga

tacgcga cogoaaaggo ooaagoagaa
tocagactts UgragpemgREpeatteg goluetaayy dsaeigercy eqgiraaical 86W0 t ggacccagg
aacogttatt %3‘%%%&9&&9&&@ Qe ArHa9ace 986G 80 0Ce@gat gaa cctgcgactg
t gggt ggct g aggacggcgc ctggtcgato acctcgaaga
gacaatiaca FAYEREESORYECEE FELHERA o IDIEe tYtR[etagfft't aggcogaoac
oo B e e cgaca agogcaccga
cagteeteas Hpeqoalgeaciaeteass s gg%ﬁéé?@ﬁ?*’gﬁ g%ggéﬁﬁggt Eﬁg cgcggat ct c
soataatto AEHEREACCRGAEROCAIIPHGAMAIEILON cCOCCCgCe
ccagggacc aaccat.gccq,.cagt cggcce og atca gccacccggce
tacctitgee %ﬁ%@%gz‘c@‘@@ﬁ%&g&&ﬁa e ggé%?g&a% 9%&%%5@( g g%g ct gt gagcag
ttgtogoace Q@AEEEICS AAateHy Ghdctayt gta2R80t :phgeeft aél§) aacagacgca
wretias 9009909 05 01 66 0. 40R6 500 IR0 0C1 29 2340

caggg tgcccaggat gcgt acat aa cgcgcgaaag
cacooottet gitigptaittaatetpacPat Gaetidtat Attagteat satefgiicgf®P ggt agggaaa

L lolaf i@ttt 2 4660 Ctcgctggtg
tatotteteo %E%%F?‘t%Ea?atggfgg%gagag%t%gﬁag%ttg ctggt got ac cacggtttca

gaacttttee BEGCEsasRatooie SEE I A gLt PR R c gy gt gccgacgg
tpgcaaasca Lagﬁtcctagacﬁ%cagﬁtggﬂ%&ﬁ GadnBlt cRMGHEOJeld ctgcgcactg
cgaggcccag tacgcgtcgg attcccggcg atgeccgtctg 2640

gtegctecet aﬁpttgtgﬁc‘ttﬂ%tgétécgé@&é’@é é%’&é’@&ﬁ@?‘@%aa{ gg@gggoag ccget geeeg
caccttotte hdrAEdEOGeBoedch QMatoriit @t GEAGERE egomAed agnyd agaacgt gag
aaaggatcaa gg%;tgt %C%?g%tc%%ttt%‘&%&gc%tcgttaa%g%gg gg%%@c%aaz 7%%0

caaaaaaasc accgctacca goggtepttt gitiscczea toaagagota ccaactettt 7380

ttoccgaaget eactggotto agcagagege agataccaaa tactgtectt ctagtgtape 7440

cetagttage ccaccacttc aagaactetg tagoaccgce tacatacctc getotzetaa 7500

tootgttace zgtggetgct sccagtegog ataastegtg tettacceee tteeactecaa 7660

gaogatagtt accggatasg gogcagegst cgepetesac gegmegttog tecacacage 7620

ccagettpga gopascgace tacacogaac tzagatacct acagcgtgag cattgagaaa 7680

gogooacget tooogeagpg agaaageces acaggtatce ggtasgesge agggtceggaa 7740
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cgacat cgtg atagccagaa cgttcgacag ccctaacggc caggtggtgc
t cgaggt gaa 2820 cactcogogg ccgttcgatg ctgcggcccc
ggagggt gac taotgotgca ccttccggat 288D cagcgggaas February 2007
, at ggat gccc cttaogacgg attcggtggc ggcgtcgacg cagtgcaggc
caggagageg 290k @Eeag ctigutaae tpagede ttglgtidet aetpgtebeac B ggaact t cgt
getticgoca %@@?%E&t& GRCat6A0 R L DRC 3R Rldilapd.20B60 Jagacgaacc
tcggtctacc ggtcttgaac atcaagcccg acaacgogat 3060
tategannaa oERtREGIE GPEGPORE LB eicerpt aCCiRECH 1t gf®facgca ctttcaccce
ctoacatgtt OHEAGE CBlcodtL Bitoi@lpC GORAGR LGOGAG! ape aaagggctgec
cgcgtcaccg cttcgegttg actt%ccact 318@ gaacgggggc
agteagotea JROGRGLGRE GEFPECEaat BIMEB R G F ISt t P4 gaca ccgct aacac
aagoggaaga 3dcdEkcach iAo bt geOgaittgs askagdt c#0 tt ggggaacy

at gacct gat ccC at 3300, cqt ct ccat gct gac
atettestat CaPEgEE g%@“g@@ &% %8%@9“@63’5 c"ég“é%?"g ag %ag agc 3360
gaacttttec aCigaharaagestoiec gectgeyargtzaygoT gttt c8¥gaacg cggt ccgcac

caactcagca Ea a%&g%:g qggcg? 452 9 J%Féjé’c%{tyat 2 05930 aagt ggat ga

ccctcgg agaaccéfcggg%ccé%&gcagggc t gagaccagg gaaaat ggcg
taatgcaget 24BGacia AU cRAE teatrgrytyyeres eagoet taesaeall g a4 gggt ccgt g
antgtgagtt %g&saggg el AAOARCAAL o HA0r QARGLAOUG 20000CT 9gC
tggccgaa g ggcca gcgaacgcaa tcggatcatc 3600

atettetets gantEEEpE aeretagrat Aljerctyer seragin Yerrtshaaif cgge cggt gt cggce
tacgocaaze A6 BPRYGEEt8660 gcggeggttc cagt ggcgmer t ccgccgecg
cccgtcccgg ccgecgatgg tcgggcaget 3720 acgggcgccc

oo 100t 99CCCggat acgtcgacgg cttctcgget aggagctgac cgegtacttg
211> 8038780 cgtgcgtcgt gcaggagctt tcccaccgtt ccggtggaga
212> DNAtt cccatctc ctcggcgatc 3840 tcgcggtact tCaggccCig
AP ArtHidflogcage t ogacggecce ggogacggtt ct oggot gcc 3900

220> cgé g;gagga act ggt cccg oggot oggoo at gat gcgct ggatcgtgcg
223> pREPEBBgaggce 3960 cccatcttct cggeccagetc gcgagetgtce
o> 100t gcttgcgge ggatcggtcg ttcagecgeccc 4020 acggtctgec

ccgtccaccatdrwmzztawaattgzgzayt tt@c@gbtcgg@?‘@zct zg&cﬁzajct cbft : tcc g ?: t : gcctc
a gageaqe tgcggettg
gacoagamé??%gccg%ggftgﬂg caa;ég%%é%%?%aglfg : g?‘ggacagca gggccgt cgg
ctaggozcte cewtensatt CELogna et atagEm eceitepatecRs g g gti8hat gga 4200

ctgoatotza$P4cCdEY %Eﬂagg&g cQtRaed tiededt-OstdGogagtgpat cg ggectgectg
tgaccgggtt 4260 cctgaacgtg gc tt%atct gt gcggcttc
aooogEogaa EARSEACHRE AECETEE LY é@é&f@@%%’@%@gg%aé%ﬁ“ 320" gt cgccccag

ggatcgacgctdfc:g%g@&@ Qﬁl@%c%a:c& @@@@&E@gﬁﬂmt Q:gst’igt ?EGQJ gttt cg aaf agggc
gcag c c0gaggoo C c acggcgcga
czeteeooRE A EeeEE JRE RO g%&"@‘i‘? 9"‘%5?&%% Jf"é%%g‘ﬁc at'%;o t ggat gccga
cggccgcgga%icﬁd@@@?tg@gg@ﬁsg @ﬁa@@@@?gmaﬁ ﬁgﬁ?a@ﬁ iyt tg: g 4t500t

cagcoaa cceca acc agt .cgg cttg gtcatcaggc
agatogoeat A8 étéfaﬁégcggggﬁ%gm %f agfag 805% %&‘% cggéjgcggﬁé& gccggaggcec
azgegterctt de ey teg agugesgay gremat smergceageyepeeb62(00 ot t aogacgg

tosaceaccrJELAGE Q00 AE 4004092, APRLCLAAG-AOOGGECACa cagegtgtge
gtgc% gtta cgggggtt ot ccacgatcgrc gttcggcaga

gozgcgtatoChyeabayert tEeagaagyE) QEOREEAgR EAATAC CRRRCRLLS 20

cggctgatty coggogggac getgatczog ggatcpetec aggtcacogc caaaasccog 780
acceprtges gecggractt cgagegggoe gocgogacga acgogegeet pgptaagocg 840
gtotgecatt gotcgotecy ptgopcpoce ggggatcggs ggotgacoga taccgagtic 900
gopgacatog cgoagacegt cgoogagesg atgggctice agagteatco gtggetzzeg 960
stecgecace acgacgacca catccaccte gotptciooo gggtogattt toagegegte 1020
acctpEaaga acagoaacga ccgglpgaag rtogicgage tgatgegceza ggicgaacge 1080
gogeacgges tgatcgaget ggogagecog Eagegggoce gtggocgeca agecagoags 1140

gECgagcaac ECCEOEOREL Eogzacoggc asggtecec agogggaceg totgaggzaa 1200
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cagcgcccgc agogoggogt oogggt ggt o aacgtccacg acgagcaggt
tgctcaatgc 4800 ctgcgggttc gactcgatgt agcggcgatc

cagtgcgtct gatcgccgca tccggtagao 4860 gccgt cgapgFebruary 2007

aaat cgtcgg ttgccagtgg ccacagoggt agccacagct gttcccaggc
4920 gccgoctgtg tgctcttcca cc caacgg ggggaacaca
attgtgaccs popEERSERCHECACOR FECHATE (teaiBHDt R f8 Y g gacacgccag

ctogtacaga S9@AGACRBR b dcEah tacg&éﬁﬂ@ agegas cezecagac 5040

ctt ga ct ccagaa acgt ccac t t gggg tacgtcgaac
atgaategot eca%fg?f‘t %Géﬁ“’"%&é"g%’é%é GUREEREL 55 "%*g tha c@%g gggt gaacac
ttgooggoct ﬁ‘oaﬁheﬁbtaf:@%tmg:grttm@g agtclogrogdtacd 1680 ctcacctatc
ct cgaagt aek,got ggg ctcccagcge
oo S5ELEAE B FRLAARRLE oS ABERARR ookl 000 clccc
gocecogoEt @gigaax@g@atcgcgﬂggttgmsm CEBAGHC 2gRERIELGT gg t cgacgccag
tzzgacage &%&E&Qaa&%gr%aa@ég‘&o%&@ e GEGACAALBHaG@ECACCT 5340
gcgcCcc ctgcaaccgg cgcagt gt ca cga&gcgccg gtactgctcg
gozgacacga ﬁatzzg%@a@@a%&%%m&‘a@@ Fearparge EeERIhgdt geget gggeg
cagectecor LG RRect Bt ek GarddcBet Q&E@@ta546fk0 ccgot t gggg
Caagcgaag acacccaccg C gcagc g % tgcac gtgtattgga
ogaeacatec %@@Gccaa@%@é@&éﬁa@%ééa&%@gﬁﬁ 8% 3 g ccggcccgag
cagtacgcga @&&aéa@&&%ca@@%&&@@@ agdobaddla 0@6@@% cage caccatcgcce

cccc cgcaac cac . cc gagcg 5640
tEgE00gagE 5°<§ gﬁjgga%ﬁé a“'@iﬁg“é%"é%{j %G%Egﬁ %jt EET 't t g%gt gcge gccageccgt
tgzeteecty @’géb@?gﬂﬂ:@@aéﬁ%ctcg{a&tl)agglébcdﬁe bcat:mgtyc 2 ?ZEW g :: ? aa? cgtg t

c0go CCCOCC gtggccgtt ctgaccggtg
googoageto %gf%é“g"tg%?%@%?gcgﬁ .90 % i@i'tg %Q g%g g 8%: c a%ﬁ ctgccggt ca
aCECAEECCO mcge’gtggaagcagg@a@zgcctg?g agzmﬁz g@g;mm:;: @?Jgt gt acc ggg 8 t

C C c..ct i@t gaaa
agageggtos ?e%%?{ggtt %E%aﬁ%agcﬁ‘%{% %a A %gi% g%% at acqgagccgga agcat aaagt
GOBECCCECC EICBEARNCIC by LEB @ADL oqgeng togREEin A S gBeEY ag aact cacatt
CECEACCEAE Q@Eatgﬂ@cgﬁg%ﬁtg%ﬁcét&@éﬁﬂ Gedzbeageh Lieaatf0Qf0 gt cgggaaac
tgtcgtgcc agct g%at ta at gaat gagggc caggdgcgcgg ggagaggcgg

gagogtagee %Wg%t g A FEPTEFE HCTEE S8 C gotgaattto
e LIl S L st 1 5 2
oocatagcat ggepet &*c l;‘fé??ggéi’agag ga g %ﬁéﬁﬁ%fgtﬁt ?g@aat tc attaagoatt
ctogeteete GdzBE GO GBIz R HiccagOaagmtatat cageffac @iz t gat gaacct
getocacage g%aat[”f[? G a%cgg %gg%%agcéagggoct&&%éc"b %% %%?ttgj 3 Q%O cttgcgtata

gaa gaagttgtco atattggcca
accgocgott Gﬁﬁéaactg:gg‘aigtcaaata@gca attoopgteg am@é@eadw agggat t ggo

c t Q. £AalARaGeR tttagggaaa
attecactzc p %%g%g%%{g%t& t %égg%:ggat%ef Gggg%c §cc a%agf?ct t gcgaat 6480
tecegogces adaattapey beagpetastaet ageeeg Pinerasce geadeprcEg gtZélt cact ccagagcgat
ceacatogty gﬁ?z@%ﬁ&&&%cga@%&cta&@&t&ég%‘gﬁ tedafl9RA2eH gt gt aacaag
aacact atcccatatc accagctcac 6600 cgtctttcat
cacteogogs P@é’f@@ﬁ%&@%gfaﬁf’t eyt g EGEArriteEet adfflgggca agaat gt gaa

Ccagegseaac §?§anch ARRGBECHL bR IR chdihdeat (2040 tctttacggt

ttaaaaag gccgtaatat 6720
sctgctactc goattzgoca tggcacacea ggaacttcgt caaacttcge cagagttgac 3000

ptttetagge gagacgaace teggtotace getotigaac atcaagccce acaacgcgal 3060
cgaagceete gtotcattos cogoteosty atgtgacgea cttteascee tegoacteat 3120
ptaccgaage tegggacteag zaagggotgc cgegtoaccg cttogogtig actigooact 3180
peacgErgze gtgteccgst cagggegsge ttmaccige gttcatpaca cogotaacac 3240
gctgoggane tgoggattga actagttcat ttsgepascg atgacctgat gaccgegeat 3300
cgtgacctac coatgotgac catcgecgag goggtegace czacgcagac cagtgagage 3360

acgatcaage gocgectgeg gtogggogcg ttoccgaace cggtecgcac tgecgacgge 3420
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ccagctgaac ggtotggtta taggtacatt gagcaactga ctgaaatgcc

tcaaaatgtt 6780 «ctttacgatg ccattgggat atatcaacgg

tggtatatco agtgattttt ttctccattt 6840 tagcttccil February 2007

agctcctgaa aatctcgata act oaaaaaa tacgccaggt agtgatctta
aagtggatza GIO8Ctced tebw i dacdogpeybog damgrdeg sgaztemst CB48 cgt gccgatc

ct t ;E gCGE@ gggcttcccg
aaaootgace Gggtgg °°°a€‘§aéatt6§g°a°§%g°gg“gg°°g?g E%O t gtggt ctgcgaagt 7020

gagotooetc QRARCCIRECCRIIRECCERFARSEAgerd tEcarRcEde tt@eaajeat@t dé#facccc gt agaaaaga
gacgtgoags Eagéﬁ%&g&%ﬁtgﬂesgq&cécég@tcgﬂﬁg&& ckiedabded t B3EsG tQCQCgt aat

tgctgcttg caaacaaaaa aaccaccgct 7140 accagcggtg
goagoggttc @ﬁﬁgﬁ‘éﬁﬁ TOREECEeE PATEESERE SO e HRE CofBRoRESEt 1%t ccga aggt aaot gg

acgggegcce ?g%&%gatcicﬁt‘a@gﬁaﬂ&tﬁé&@ GeQat ae cé‘O@ﬁaﬁQCBw) ccttctagtg
tag cogtagt tagcgccacoa 7260 cttc g%g tct gt agcac
ogtecgtogt pagpeasobictepoqoogit i ERpieeeee Jietadgt 8'8‘@%55& gt ggc 7320

tezoggtact tc@@&@@cﬁ@cgog%g@@tgag tezzregt ctekdze€9dYOt ggac t caagacgat
acc Lc gaacgggggg
cgtecgagsa fctqﬁ% %g 3°g6°£ ?&%6?%%%%%’8 %%%5“%4%%5 gacctacacc

cccatetict m@edcmadgctarnc@a:mm gedtepaipe dtcegeccgadéifcgoca cgcttcccga
acggtetges chcacaatgar%gggggﬁc g&ttg&g %@@%g%(: g?ctt'&gcggt Q@@ cggcagggtc

aacagda cacgag ggagcttcca gggggaaacg
gogcttotte prpttgaytiatecdacopdaiergittas tatageeatry gtqtsgectgcdéﬂ@ct ctg 7620

gtagacagca Qg%&%&?@&%at@%%ﬁc‘i&ﬁtgtgtﬁ%&@tg&gﬁa@ggﬁggﬂﬁggc99 agcct at gga
aaaacgcca caac cggpcc tttttacﬂ%0 tcctggectt

BE0CE0EA0E ﬁqg@é%gg*g%ge& et gt GRLEEERE FECHOTE (HEPRWEET 748° t gegttat cc

cotgaacete &o‘é&@ﬁ&ﬂ &%&g&ﬂg@&a@@&e@cggak&ga%@gg@ogg t sgragt gag ct gat accgc
tc ccgcagc C accg 5% cagc%ﬁ gt cagt gagc

giogeoocag &ﬁﬁ@%ﬁé?g °g§1§gg§%f§?§ ég g8 CEPEREtatt agget gcgea

goagtttoge aﬁigg&cﬁegg:g@ttaﬂ:%&@@m Gagatifeg geagkestt t4i00ct att 7920 (82)

¢ ebr%gc?rg/ 007 acc%cg:c cct cg[gg%aa%%gg gat gt gct gc

tegogeoa E&%&@t&?&ﬂa REos i B R G T A GG 7980 t t cccagt ca

cagoceatge ERCGLT GtatmgaegactyGtaigiygcoadercct t48fdat gcc t gcaggtc

cttgtecoces ?g%g’c%gcgc( gsc;:g’ggaggco ttogrteacg goggocgcat aggczagoeg 4620

cttacgacgg goptactope tepegzpteaa czecictece agcecccaca cagegtgtec 4680

gtgocogtta cggggettot coacgatege gttogpeaga gpatgatfce cggocgeoga 4740

cagogcecEs agogceecgt cogestggto aacgiosacg acgagcaggt tgetcaatge 4800 )

ctecegette gactegatet apeggegate cagtgogtet zatcgecgea toogetagac 4860

gocgtozagy aaatogtogg ttgccaptzg coecagoget agocacagot gttoccagge 4920

gocgostgte tgotottoca cogcaaccat gEgeaacaca ctcacacaca agatcgattt 4980

attecggtac gacacgocag ccaagtcaga tgttteggtt totggageez tootosagac 5040

ctttgagatc cgotccagaa acgtocacaa attattggee tacgtogaac caageottat b100

capgtatcco ggepticoge gepteeacac caccetcoga coggtocaga atcogtegat 5160

ctoacolate cpctcgaagt cottgagtca gtgacaggac cactpotggg oteccagese 5220

apaagecaar tgazggcaga cgacigogeg agetaagicp ggtacegeat gaggtoottc 5280

AgaagcEECE tcg.acgccag goocacacgs acaatccget teceacgags gacaccaccg 5340

gtagcgcoce ctgoaacces cgeagigtoa cgaggcgecg gtactgotez tttgacagga 5400

actgcagget cegtpapgetc gogotggeace gatcccacca ghagelcces gigccggtaa 5460

scgetigegs ccaagogaap acacosaccs cggcagcgat ggoaatgeac gtggatzgga 5520

acaccaccoa gaaccaggEa satcotgztg coggocogag acgatccogy vecggtaaga 5580

coacaccEec caccatogec acgEccccog acgeaacaag caataaccac cocatgageg 5640

gacggtacaa gogecgacse cggetepces ttaggigoec gocagocsgt gacogEaccE 5700
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gegaagegty
gtctoggice
ggateooceg
ttgitatocg
gegtgoctaa
gtegggaaac
tttegcgtatt
tcacttatte
ACECCCOLCE

geaagooate

cegotggges
ctogttoote
gtaccgaget
cteacaatte
tgagtgaget
cigteetece
gragcttges
aggcetagea
ctpecactea

acagacgeca

geeegoogig gegccegtes
goetostcac ctgoogetea
ceaattegta atcatggtca
cacacaacat acgageegga
aactoacatt aattgegttg
agetgeatta ateaatogec
actgggocaa goteaattto
ccaggogttt aspgggeacca
tcgeagtact gttgtaattc

tpatgazcet gaatcgecag

cetgocogtt ctgacceete
gocogtgace ggactctaga
fagctgttic ctgtetgaaa
agcataaagt gtaaagoeig
cectoactes cogoltttoca
cadacgeEceE EgagalEcEE
tegecattoat cogettatta
gtaactgcct taaaaaaatt
sttaapcatt ctgecpgacat

cggcateage accttigtege

cttegegtata atatttgose atgeteaaza
cgtttaaatc aaaactggte asactoacoo
caataaacce tttagggaaa taggccaggt
atatgtgtag aaactgcceg azategtost
cagtttectc atggaaaacg gtgtaacaag
cgtotttoat tgocatacga aattceoggat
taaaggoogg ataaaacttg tgottatttt
coagoteaac getotzpita tagglacatt
ctttacgatg ccatteggat atatcaacgg
tagettoott agotoctgaa satetogata
tttoattate eteaaagtte gaacctotta
arttgececa geggcttcoog gtatoaacag
gatottocgt togacggagt tocactzaszc
ticttgagat cottttttte tocgegtaat
avcagcggte gittetttze cggatoaaga
cttcapcaga gogeagatac caaatactgt
ottcaagaac tctgtageac cgoctacata
tgotgccagt gegogataagt cgtgtottac
taaggcpcag cgetcggEct gaacgEEEgEE
gacctacacc gaactgagat acctacageg
apggapaaag gopgacagst atocggtaag
peagoticca ggeggaaacg cotggtatot
acttgagcel cgatttitet gatgetegte
caacgoggees tttttaceet toctegeott
tgegttatoe octgattety tggataaccs
tCECCEcaEs GEeacEAccE agoErageea

ttegecattec aggetgegea actettzzea

cgegeecgaa eaagttetee atattzesca
agegattgge tgagacgsza ascatattot
tttcaccgta acacgecaca tottgegaat
gotatteact ccagagogat gaaaacgitt
petgaacact atcccatatc accapctoac
gagoatteat caggegepca agaatgigaa
totttacgst cttfaaaaag geegtaatat
gagecaactea otgasatecc tcadaztgtt
tgetatates agtpattttt ttotccatit

actcaaaaaa tacgocopst agtgatotia

cgtegocgato aacgtotoat tttcgccaaa

gegacaccapg atttatttat toigcgaagt
gtoagacococ gtagaaanga toaaaggate
ctectectie caaacaaaaa aaccaccget
gotaccaact otttttocga agetaactas
cctictagte tagccgtagt taggccacca
cotogotetg ctaatectegt taceagtgee
cgpettggac toaagacgat apttacegga
ttogtgcaca cagcocagct tggagegaac
tpagcattza gaaagegeca cgeticcoga
cggcagggtc ggdacaggag agcLcaceag
ttatagteet gtogegttic gecacetots
agegeggoze agociatgga amaacgoseg
ttectegest ittgcteaca tgtictitee
tattaccece tttgagteag otgatacogc
gtoagtgags gaggaagceg aagaagotca

agggogatog rtecgecet cttcgetatt
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5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7850
7920
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acgooagete gogaaapege patgtgotge aaggogatta agttgogtaa ceccagggit 7980
ttoccagtea cpacgtieta aaacgacege cagieccaag cttgcatgoc tgoaggte 8038
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